


2011 

Sea-Dao® Boats 
Shop Manual 

150, 180, 200, 210 and 230 SERIES 

SE�•..GDD. @ 



Legal deposit: 

National Library of Quebec 

National Library of Canada 2011 

All rights reserved. No parts of this manual may be reproduced in any form without the prior written 
permission of Bombardier Recreational Products Inc. (BRP) 

© Bombardier Recreational Products Inc. (BRP) 2011 

Printed in Canada 

Technical Publications 

Bombardier Recreational Products Inc. (BRP) 

Valcourt (Quebec) Canada 

®™Trademarks of Bombardier Recreational Products Inc. (BRP) or its affiliates. 

* Trademarks of Bombardier Inc., used under license. 

4-TEC™ Rotax® 

Challenger* Sea-Doo® 

D.E.S.S.™ Sea-Doo Learning Key™ 

D-SEA-BEL ™ Speedster™ 

Fold'n Stow™ 

This document contains the trademarks of the following companies: 

AMP® is a trademark of Tyco Electronics Corporation 

Gelcote® is a trademark of Gelcote International Limited 
GUNK® is a trademark of Radiator Specialty Company 

Loctite® is a trademark of Henkel Corporation 

Molykote® is a trademark of Dow Corning Corporation 

Snap-on® ls a trademark of Snap-on Tools Corporation 

Spray-Nine® is a trademark of Korkay System Ltd 

Zerex® is a trademark of Ashland Inc. 

TOPS™ 

Transat™ 

WAKE™ 

XPS™ 



TABLE OF CONTENTS 

SAFETY NOTICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IX 

INTRODUCTION......................................................................................................... X 

BOAT INFORMATION . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . XI 

MANUAL INFORMATION ........................................................................................... XII 

FASTENER INFORMATION ........................................................................................ XVI 

01 MAINTENANCE 

01 - BREAK-IN INSPECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

02 - PERIODIC MAINTENANCE SCHEDULE....................................................................... 9 

03 -PRESEASON PREPARATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

04 - STORAGE PROCEDURE....................................................................................... 15 

PROCEDURES............................................................................................... 15 

PROPULSION SYSTEM................................................................................... 15 

FUEL SYSTEM............................................................................................ 15 

ENGINE ................................................................................................... 15 

ELECTRICAL SYSTEM.................................................................................... 17 

ENGINE COMPARTMENT ................................................................................ 17 

BODY AND HULL......................................................................................... 17 

05 - SPECIAL PROCEDURES....................................................................................... 19 

GENERAL .................................................................................................... 19 

PROCEDURES............................................................................................... 19 

TOWING THE BOAT IN WATER.......................................................................... 19 

SUBMERGED BOAT...................................................................................... 19 

WATER-FLOODED ENGINE .............................................................................. 19 

02 ENGINE 

01 -ENGINE REMOVAL AND INSTALLATION.................................................................. 23 

GENERAL .................................................................................................... 25 

ENGINE ACCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

PROCEDURES ............................................................................................... 25 

ENGINE ...................... . ............................................................................ 25 

ENGINE RUBBER MOUNTS.............................................................................. 28 

02 -AIR INTAKE SYSTEM .......................................................................................... 31 

GENERAL .......................... .......................................................................... 36 

PROCEDURES ............................................................................................... 36 

AIR FILTER (ALL EXCEPT 210 SERIES)................................................................... 36 

AIR INTAKE TUBE (ALL EXCEPT 210 SERIES) .. .. .. .. .. . . . .. . . . .. . . . . .. .. . . .. .. . .. .. .. .. . .. . .. . . . .. . . .. . 36 

AIR INTAKE SILENCER COVER (210 SERIES)............................................................ 37 

AIR INTAKE SILENCER BAFFLE (210 SERIES)........................................................... 37 

AIR INTAKE TUBE (210 SERIES).......................................................................... 37 

AIR INTAKE SILENCER (210 SERIES) .... . . .... . .. .... . . .. ... . . ..... .. .... .. .. ... . . . ... .. .. .. .. . ... .. . . .. 38 

03 - INTAKE MANIFOLD............................................................................................ 39 

GENERAL .................................................................................................... 43 

PROCEDURES .......................... ........................................ ............................. 43 

INTAKE MANIFOLD....................................................................................... 43 

FLAME ARRESTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

04 -SUPERCHARGER (215, 255 AND 260 ENGINES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

GENERAL ............. ..................................... . ........ ..................... . ............ . ...... 49 

INSPECTION ................................................................................................. 49 

SUPERCHARGER INLET CLEANLINESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

SUPERCHARGER CLUTCH SLIPPING MOMENT (ON ENGINE)......................................... 49 

SUPERCHARGER CLUTCH SLIPPING MOMENT (BENCH TEST)........................................ 50 

TROUBLESHOOTING ...................................................................................... 51 



TABLE OF CONTENTS 

02 ENGINE (cont'd) 

II 

04 - SUPERCHARGER (215, 255 AND 260 ENGINES) (cont'd) 
PROCEDURES ............. ...... . ..................... . ................................ . ................... . 51 

SUPERCHARGER......................................................................................... 51 

05 - INTERCOOLER (215 ENGINE)................................................................................ 61 

GENERAL .................................................................................................... 62 

PROCEDURES............................................................................................... 62 

INTERCOOLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 

06 - INTERCOOLER (255 AND 260 ENGINES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

GENERAL ..................................... . ...... . .................................. ... ................. . 67 

MAINTENANCE............................................................................................. 67 

INTERCOOLER FLUSHING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

PROCEDURES............................................................................................... 67 

INTERCOOLER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

07 - EXHAUST SYSTEM ...... . ...... . .............................................................................. 71 

GENERAL ............ . ...... . .... . .................... . ............. ........ . ........................ . ....... 77 

SYSTEM DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 

MAINTENANCE............................................................................................. 78 

EXHAUST SYSTEM FLUSHING.......................................................................... .  78 

PROCEDURES............................................................................................... 79 

MUFFLER ...................................... .... ... . ......... ......................................... . 79 

EXHAUST PIPE . . . .. . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 81 

EXHAUST MANIFOLD .................................................................................... 82 

RESONATOR .............................................................................................. 83 

08 - PTO HOUSING AND MAGNETO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 

GENERAL ............................................... . .................................................... 87 

PROCEDURES............................................................................................... 87 

PTO HOUSING..................................................... .............. ......................... 87 

PTO SEAL. ................................................................................................ 91 

PTO COUPLING .......................................................................................... 92 

STARTER DRIVE BEARINGS .............................................................................. 93 

STATOR ................................................................................................... 93 

ROTOR AND TRIGGER WHEEL.......................................................................... 96 

RING GEAR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97 

STARTER DRIVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 

09 - LUBRICATION SYSTEM ...................................................................................... 101 

GENERAL................................................................................................... 106 

MAINTENANCE............................................................................................ 106 

ENGINE OIL.............................................................................................. 106 

OIL FILTER ............................................................................................... 107 

INSPECTION .............. . ..... . . . ............ ................................. . ........................... 108 

ENGINE OIL PRESSURE ................................................................................. 108 

TROUBLESHOOTING ..................................................................................... 109 

PROCEDURES ............. ... . ... ...... . ......... ............. .... ... . .... ., ............................... 110 

OIL PRESSURE SWITCH (OPS) ........ .................. . .......... . ...... . . . ......... . ................. 110 

PTO OIL STRAINER...................................................................................... 111 

SUCTION PUMP OIL STRAINER ........ . ............................................................... 112 

ENGINE OIL PRESSURE REGULATOR .................................................................. 113 

OIL PRESSURE PUMP............................................................... .................... 114 

ROTARY SEAL ............ .................................................... . .......................... 116 

OIL SUCTION PUMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117 

SUPERCHARGER OIL SPRAY NOZZLE ............................................................ ...... 120 

PISTON OIL SPRAY NOZZLES ........................................................................... 121 

OIL SEPARATOR COVER ................................................................................ 122 

BLOW-BY VALVE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123 



02 ENGINE (cont'd} 
09 - LUBRICATION SYSTEM (cont'd} 

PROCEDURES (cont'd} 

TABLE OF CONTENTS 

TOPS SWITCH !210 AND 230 SERIES) .. . ... . ....... .. ................ ......... .......... ..... ....... ... 125 

OIL COOLER ..................................................................... . ........ ............... 127 

10 -COOLING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129 

GENERAL ....................................... ....... . . .. .......... . . .... . ................................ 135 

SYSTEM DESCRIPTION ................................................................................. 135 

MAINTENANCE . . .. ........ . .................. . ....... . .. . ........................... .......... ............ 135 

ENGINE COOLANT ...................................................................................... 135 

INSPECTION .... . ........................................................................................... 137 

COOLING SYSTEM LEAK TEST .................................................................... . .... 137 

TROUBLESHOOTING..................................................................................... 138 

PROCEDURES ........................... ... . .... ...... .......................... . ................ .. .... .... 138 

PRESSURE CAP . . . . . . . .. .. . . .. . .. . .. .. .. . . . . . .. . .. . . . . . .. . .. . . . . . . .. .. . . .. . .. . .. . . .. . . . .. .. . . . . . .. .. . . . . 138 

CLAMPS . . . . . . . . . . . . . • . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138 

WATER PUMP HOUSING ................................................................................ 139 

WATER PUMP IMPELLER............................................................................... 140 

THERMOSTAT ........................................................................................... 141 

ROTARY SEAL ........................................................................................... 141 

HEAT EXCHANGER (200, 210 AND 230 SERIES) ....................................................... 141 

11 -CYLINDER HEAD .............................................................................................. 143 

GENERAL................................................................................................... 145 

INSPECTION ................................................................................................ 145 

ENGINE LEAK TEST . . .  . . . . . . . .. . . . • . . .  . . .  . .  . . . .  . . . . . .  . .  . .  . . . . . .  . . . . . . .  . . . . .  . .  . . . . . • . . .. . .. .. .. . .. . .. . . . . 145 

TROUBLESHOOTING..................................................................................... 147 

PROCEDURES . ........................................................................................ ..... 148 

CYLINDER HEAD COVER................................................................................ 148 

SPARK PLUG TUBES .................................................................................. .. 149 

ROCKER ARMS .......................................................................................... 149 

CAMSHAFT TIMING GEAR ............. ................................................................. 151 

CAMSHAFT.............................................................................................. 152 

CYLINDER HEAD ........................................................................................ 154 

VALVE SPRINGS . . .. . . . . . . .  . • • . . . . . • . . .  . .  . .  . . .  . . . .  . .. . . . .  . . .  . . .  . .. . . . . .  . . . . . .  . . . . . . • .. .. . .. . . . . . .. . .. . . . . 156 

VALVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157 

VALVE GUIDE............................................................................................ 161 

12-CYLINDER BLOCK ..................................................... ........................................ 163 

GENERAL ................................................................................................... 166 

TROUBLESHOOTING..................................................................................... 166 

PROCEDURES.............................................................................................. 166 

TIMING CHAIN ........................................................................................ ... 166 

CHAIN TENSIONER ...................................................................................... 167 

PISTONS AND CONNECTING RODS .................................................................... 167 

PISTON RINGS ........................................................................................... 172 

CRANKSHAFT............................................................................................ 174 

BALANCER SHAFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . •••.. . .  178 

CYLINDER BLOCK ....................................................................................... 181 

03 ELECTRONIC MANAGEMENT SYSTEMS 

01-ENGINE MANAGEMENT SYSTEM ......................................................................... 187 

GENERAL ................................................................................................... 187 

ENGINE MANAGEMENT SCHEMATIC (150, 180 AND 200 SERIES) .................................... 187 

ENGINE MANAGEMENT SCHEMATIC (210 AND 230 SERIES) ......................................... 188 

SYSTEM DESCRIPTION . .. . .. . . . . . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . . . .. .. . .. . . . . . . .. .. . .. . . .. . . . . . .. . .. .. .. 189 

Ill 



TABLE OF CONTENTS 

03 ELECTRONIC MANAGEMENT SYSTEMS (cont'd) 
02 - CONTROLLER AREA NETWORK (CAN)................................................................... 193 

GENERAL ........................... ......... ...... . .. . . .. ........... . ..... ... ...... . . .............. . ...... . 197 

SYSTEM DESCRIPTION . . . . . .  . . . .  . . .  . . . . .  . . .  . . . . • . . .  . . . • . . . . . . . .. . . . . .. . . . .. .. . .. .. . . . .. . .. .. . . .. . .. .. . . 197 

TROUBLESHOOTING..................................................................................... 197 

DIAGNOSTIC TIPS............. .......................................................................... 197 

03 - COMMUNICATION TOOLS AND B.U.O.S................................................................. 199 

GENERAL................................................................................................... 199 

REQUIRED TOOLS ...................................................................................... 199 

DIAGNOSTIC CONNECTOR LOCATION................................................................. 199 

TROUBLESHOOTING ................ ............ .............................. ........................... 200 

DIAGNOSTIC TIPS . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 

PROCEDURES .. ........................ .......... ..... ...... ... ........ ... .......... . ......... .... . ...... .. 202 

MPl-2 . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . .  202 

B.U.D.S. SOFTWARE .. ............ ............. .............. ........................................... 203 

04 - DIAGNOSTIC AND FAULT CODES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 

GENERAL ....... ... .............. ........... ....... . ... ... .............. .............. ... ... . . . ........... . . 207 

MONITORING SYSTEM . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 

FAULT CODES . . . . . .  . .  . . . .  . . . . . . . .  . . . . . . . . . . . . .  . . . .  . . . . . .  . . • • . . . . .  . . . . .  • . . .. .. . . .. . .. . .. .. . .. . . . . .. .. .. . . 211 

SPECIFIC FAULT CODES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . .... . . . . . . . . . . . .. . . •. . . . . . . . . . . . .  213 

FAULT CODE TABLE .. . ......................... .. ................ ....................................... 214 

04 FUEL SYSTEM 

IV 

01 - INTELLIGENT THROTTLE CONTROL (iTC) 1210 AND 230 SERIES) ................................... 235 

GENERAL................................................................................................... 237 

SYSTEM DESCRIPTION . . . . .. . . . . .. . .. .. . .. . .. . . .. . .. . . .. . .. . . . . . .. . .. . . .. . .. .. . . . .. . . .. . . .. . .. . .. . .. . . . 237 

PROCEDURES.............................................................................................. 237 

TAS (THROTILE ACCELERATOR SENSOR)............................................................. 237 

02 - ELECTRONIC FUEL INJECTION (EFI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241 

GENERAL ...................... ..... .............. ...... . . .. ...... .. . .. .. . ....... ... . . . . ...... .............. 241 

SYSTEM DESCRIPTION . . . . . • . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  242 

ADJUSTMENT . ... ................ ......................................................................... 243 

IDLE SPEED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . • 243 

CLOSED THROTILE RESET . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 244 

TROUBLESHOOTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244 

DIAGNOSTIC TIPS....................................................................................... 244 

PROCEDURES ........ ....... .... . . . .. ....... ...... .............. ............... ............................ 245 

ECM (ENGINE CONTROL MODULE) (210 AND 230 SERIES) ... .............. ..... ..................... 245 

ECM (ENGINE CONTROL MODULE) (150, 180 AND 200 SERIES) ..................................... 250 

FUEL RAIL............................................................................................... 252 

FUEL INJECTOR......................................................................................... 254 

THROTILE BODY (210 AND 230 SERIES) .................... .. ............. . . . .... .......... ...... .... 259 

THROTILE BODY (150, 180 AND 200 SERIES) .. ... ....... .. . . .. ... .... ............... .............. ... 261 

THROITLE POSITION SENSOR (TPS) (210 AND 230 SERIES) ....... .............. .......... .... . . .. . . . 263 

THROTILE POSITION SENSOR (TPS) (150, 180 AND 200 SERIES) .................................... 264 

IDLE BYPASS VALVE (IBV) (150, 180 AND 200 SERIES) . ............. ........ .................. .... .. .. 266 

CPS (CRANKSHAFT POSITION SENSOR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . 267 

CAMSHAFT POSITION SENSOR (CAPS)................................................................ 269 

MANIFOLD AIR TEMPERATURE SENSOR (MATS) .............................. .............. ......... 272 

COOLANT TEMPERATURE SENSOR (CTS) ....... . .......... . . .. .................... ................. .. 274 

MANIFOLD ABSOLUTE PRESSURE SENSOR (MAPS) ....... ...... . . ............ ....... ................ 275 

EXHAUST GAS TEMPERATURE SENSOR (EGTS) ................................ .............. ........ . 277 

KNOCK SENSOR (KS) ............................................ ......... ...................... ......... 278 



TABLE OF CONTENTS 

04 FUEL SYSTEM (cont'd) 
03 - FUEL TANK AND FUEL PUMP . ..... . . . ..... . . ........ . ............ . .... . .............. .............. ....... 281 

GENERAL................................................................................................... 285 

SYSTEM DESCRIPTION .... . .. ..................................................... . .................... 285 

INSPECTION .... . ............. . ............................................................................. 286 

FUEL SYSTEM LEAK TEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 286 

FUEL PUMP PRESSURE TEST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 

PROCEDURES ........... . . ........... ... ................................................................... 287 

FUEL HOSES AND HOSE CLAMPS..................................................................... 287 

FUEL PUMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288 

FUEL FILTER ............ ...................... . .... . . ............... . ... ..................... ...... ...... 291 

FUEL LEVEL SENDER . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 

FUEL TANK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 

05 ELECTRICAL SYSTEM 

01 - POWER DISTRIBUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 

GENERAL ................................................................................................... 299 

ELECTRICAL SYSTEM ACTIVATION..................................................................... 299 

MAIN CUT-OFF SWITCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299 

MAIN CIRCUIT BREAKER (180/210/230 SERIES) ............ . .. . ..... .......... . ....... ... ..... ........ 299 

FUSES (150/180 SERIES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299 

FUSES (200 SPEEDSTER) ............................. . ................ ........... . ..................... 301 

FUSES (210 SERIES) .......... ...... ................. . ....... ................ .... ................ ........ 302 

CIRCUIT BREAKERS (210 SERIES)...................................................................... 303 

FUSES (230 SERIES) .......................................................... ........................... 304 

CIRCUIT BREAKERS (230 SERIES)...................................................................... 304 

MAIN RELAY (150/180/210 SERIES)..................................................................... 305 

MAIN GROUNDS........................................................................................ 305 

PROCEDURES .................................................................................. ...... ...... 306 

VCM (VEHICLE CONTROL MODULE) (200 SPEEDSTER)............................................... 306 

EFB (ENGINE FUSE BLOCK) (200 SPEEDSTER) .. .. .. . .. .. .. . . . . . .. . . . .. . . . . . . . .. . . .. . . . . . .. .. . . .. . . . . . 307 

02 - IGNITION SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 

GENERAL................................................................................................... 311 

SYSTEM DESCRIPTION . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311 

TROUBLESHOOTING ........................... . ....... ........ ........................................ .. 312 

IGNITION SYSTEM TESTING .......... . ....... .............. . . . .... ....... .. ........... . ................ 312 

DIAGNOSTIC GUIDELINES .............. ......... ............... ............................... . ........ 312 

PROCEDURES ............... ......................... ................ .............. .... . .. ... ... ....... . . .. 313 

ENGINE CUT-OFF SWITCH (150, 180 AND 200 SERIES) ............................................... 313 

ENGINE CUT-OFF SWITCH (210 AND 230 SERIES) ..... ........... .. .......................... . ........ 314 

IGNITION SWITCH .. ................................... ........ .................. .......... .............. 314 

IGNITION COILS......................................................................................... 314 

·SPARK PLUGS ....................... .................................................................... 318 

03 - CHARGING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 

GENERAL .. ..... ....................................................... . ................................ . . .. 321 

SYSTEM DESCRIPTION . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  321 

INSPECTION................................................................................................ 321 

CHARGING SYSTEM OUTPUT .... ..................... ........ ............. .............. ........... ... 321 

TROUBLESHOOTING ..................................................................................... 323 

TROUBLESHOOTING GUIDELINES . . . . . . . . . ...... . . . . . . . . ...•.. . . . . . . . . . . ... . . ...... . . . . . . . . . . . . . . . . . . .  323 

PROCEDURES .............................................................................................. 324 

VOLTAGE REGULATOR/RECTIFIER . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324 

BATIERY ........... .. .............. . ....................... . ...... . ... ................................... 324 

v 



TABLE OF CONTENTS 

05 ELECTRICAL SYSTEM (cont'd) 
04 - STARTING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 327 

GENERAL .................................. ...... ... ....... ............. .................................... 334 

ENGINE CRANKING CONDITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 334 

TROUBLESHOOTING ........................................................................ ... . ......... 334 

DIAGNOSTIC TIPS . . . . . . . . . . . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  . . . . . • . . . . . . . . . . . . • . . . . . . • . . . . . . • . . . . 334 

DIAGNOSTIC GUIDELINES .............................................................................. 334 

PROCEDURES .............................................................................................. 335 

ENGINE START/STOP SWITCH.......................................................................... 335 

NEUTRAL SWITCH . . . . . .  . . . . . .. . . . . . . . . . . . . . .. . . . . . • . . . . . .. .. . . .. .. . . . .. • . . . .. . . . . . . .. . . . . . . .. . . . . . .. . . . 337 

STARTER SOLENOID .................................................................................... 338 

STARTER ............................ . ........ ............ .. .............................................. 340 

05- DIGITALLY ENCODED SECURITY SYSTEM (D.E.S.S.) .................................................. 343 

GENERAL................................................................................................... 343 

SYSTEM DESCRIPTION • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343 

PROCEDURES ........ .... .................................................................................. 343 

D.E.S.S. KEY ............................................................................................. 343 

BEEPER ............................... . .. ... . ...... .................................. .................... 346 

06 - INSTRUMENTS AND ACCESSORIES...................................................................... 347 

GENERAL ............................... ........ ...... ............. .............................. ........... 348 

INFORMATION CENTER DESCRIPTION (150 AND 180 SERIES) ....................................... 348 

INFORMATION CENTER DESCRIPTION (210 AND 230 SERIES) .................... ................... 349 

TROUBLESHOOTING .... ...... . . . . .................. ...................... c ..... . ......................... 355 

DIAGNOSTIC TIPS ....................................................................................... 355 

PROCEDURES .............................................................................................. 355 

INFORMATION CENTER (150 AND 180 SERIES) ....................................................... 355 

INFORMATION CENTER (210 AND 230 SERIES) .. . .... .................................. . ............ . 356 

SPEEDOMETER (210 AND 230 SERIES) . . • . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . .  356 

SPEEDOMETER (200 SERIES)........................................................................... 357 

SPEED SENSOR (ALL EXCEPT 210 AND 230 SERIES) ........................................... . ..... 358 

TACHOMETER (200 SERIES) ............................................................................ 359 

ANALOG FUEL GAUGE (210 AND 230 SERIES) .. .. .. .. .. . .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. . . .. .. . . 359 

ANALOG FUEL GAUGE (200 SERIES) ................. . . ......... .. .. . . . . ........ .......... ............. 360 

MONITORING GAUGE (200 SERIES ONLY)............................................................. 361 

BEEPER (200 SERIES) . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . 361 

RADIO ....................................................... .............. . . ...................... . . .. .. 362 

RADIO AMPLIFIER (210 AND 230 WAKE ONLY) ........................................................ 362 

DEPTH SOUNDER (ALL EXCEPT 200 SERIES) .......................................................... 363 

DEPTH SOUNDER (200 SERIES) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363 

HEATER UNIT (210 AND 230 WAKE ONLY) ........................ ............. . ................ ....... 364 

ELECTRIC BILGE PUMP................................................................................. 365 

BILGE BLOWER . . . . . • . . . . . . • • . . • . .  .. .. . . .. . . . . .  . . . • • . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . • . .. . . . .. . . . 367 

BOW LIGHT . . •. . . . . . . . . . . . .. • . . . . . . . . . . . . . . . . . . . . . • • • . . • . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . .. . . • . . . . . . . . . . . .  367 

STERN LIGHT............................................................................................ 369 

COURTESY LIGHT ....................................................................................... 370 

EXTINGUISHER PRESSURE SWITCH (CE MODELS) ................................................... 371 

EXTINGUISHER INDICATOR LAMP (CE MODELS)...................................................... 372 

06 PROPULSION 

01 - REVERSE SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373 

GENERAL ..................... ................................................... ........................... 374 

PROCEDURES . .................................. .............................................. .......... . .. 374 

REVERSE CABLE ............................. ........ ................................................ ... 374 

REVERSE GATE .......................................................................................... 374 

REVERSE GATE LEVER ............................................................. . ... . ... . ...... . ..... 375 

VI 



06 PROPULSION (cont'd) 
01 - REVERSE SYSTEM (cont'd) 

PROCEDURES (cont'd) 

TABLE OF CONTENTS 

REVERSE GATE SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376 

02 - JET PUMP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 

GENERAL ......... . ........ ......................... ........ .............. .................................. 381 

JET PUMP MAIN COMPONENTS .... ................................................................... 381 

INSPECTION ........ ............................ ............................................................ 381 

IMPELLER CONDITION.................................................................................. 381 

IMPELLER/WEAR RING CLEARANCE ................... . ................. ... . ..... ..... ... ............. 381 

IMPELLER SHAFT RADIAL PLAY ........... ............................................................. 381 

LEAK TEST. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 382 

PROCEDURES ................................. .................. ............................. . ...... . ...... 383 

VENTURI ................................................................................................. 383 

JET PUMP HOUSING ....................................................... . ............ ................ 384 

IMPELLER COVER ...................................................................... ................. 385 

IMPELLER ...... . ........................................................... ............................. 387 

WEAR RING ................................ .......................... . .................................. 389 

IMPELLER SHAFT AND BEARING .. . ..... . . .............................................. . ............. 390 

03 - DRIVE SHAFT.................................................................................................. 397 

GENERAL ................................................................................................... 399 

MAINTENANCE............................................................................................ 399 

CORROSION PROTECTION . • . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 399 

PROCEDURES ..................... . .. . ...... .................... . ...... . ...... ............... .............. 399 

DRIVE SHAFT............................................................................................ 399 

DRIVE SHAFT BOOT..................................................................................... 405 

CARBON RING........................................................................................... 406 

DRIVE SHAFT PROTECTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406 

07 CONTROLS 

01 - STEERING SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407 

GENERAL ................................................... . .... .................................... ....... 410 

ADJUSTMENT ............................................................................................. 410 

STEERING ALIGNMENT ............................................... . ................ . ................ 410 

TROUBLESHOOTING ......... ............................ .................. . .. . ...... . ................... 411 

ABNORMAL PLAY IN STEERING........................................................................ 411 

PROCEDURES ...... .................................. . ............... . ..................................... 412 

NOZZLE LINK ROD .. . .. . . .. . . . . . .. . . . . . .. . . . . . .. . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 412 

NOZZLE .. . . .................... . ....... . .... . ............. . ...... . . ......................... . ............ 413 

STEERING CABLE .................... .................................................... ............... 414 

STEERING WHEEL ........................ ....... ............ . . ............. ............................ 416 

TILT MECHANISM ....................................................................................... 416 

STEERING HELM . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .  417 

STEERING PINION ......................... . ............................................................. 417 

02 - THROTTLE/SHIFTER CONTROL............................................................................ 419 

GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424 

PROCEDURES .................................................... ............. .......... . .................. 424 

THROTILE/SHIFTER CONTROL (EXCEPT 210 SERIES) ................................................. 424 

THROTILE/SHIFTER CONTROL (210 SERIES) .............................. ..... . ................ . ..... 425 

THROTILE ACCELERATOR SENSOR (TAS) CABLE (210 AND 230 SERIES) ........................... 427 

THROTILE CABLE (EXCEPT 210 AND 230 SERIES) ...... ........... . ............... .. . ................ 430 

REVERSE CABLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431 

VII 



TABLE OF CONTENTS 

08 BODY AND HULL 

01 - BODY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435 

GENERAL ................................................................................................... 494 

PROCEDURES .............................................................................................. 494 

RIVETS .. ................................................................................................. 494 

COVER LOCKS ....... . ........................ .... ... .......................................... ,......... 494 

DECALS .................................................................................................. 494 

SHOCKS ................................................................................................. 495 

ENGINE COVER LATCH ................................................................................. 495 

BUMPER ................................................................................................. 496 

WINDSHIELD (180, 210 AND 230 SERIES) ................... .................. . ....................... 497 

TOWER .............. . ................................................................................... 498 

BODY .............................. . ..................................................................... 502 

02 - HULL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503 

GENERAL................................................................................................... 522 

PROCEDURES .............................................................................................. 522 

BILGE PUMP DRAIN ..................................................................................... 522 

SCUPPER VALVE......................................................................................... 522 

INLET GRATE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 523 

RIDE PLATE.............................................................................................. 524 

JET PUMP SUPPORT.................................................................................... 526 

TH RU-HULL FITIING . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . .. . . 528 

BALLAST BAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528 

GELCOAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 529 

09 TECHNICAL SPECIFICATIONS 

01 -150 SPEEDSTER ............................................ . ..... .. ........................................... 533 

02 -180 CHALLENGER ............................................................................................ 539 

03 - 200 SPEEDSTER............................................................................................... 545 

04 -210 CHALLENGER/210 SP/210 WAKE .................................................................... 551 

05- 230 CHALLENGER/230 SP/230 WAKE . ................................................................... 557 

10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

VIII 

01 - WIRING DIAGRAM INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563 

GENERAL ................................................................................................... 563 

WIRING DIAGRAM LOCATION.......................................................................... 563 

WIRING DIAGRAM CODES.............................................................................. 563 

02 - CONNEC TOR INFORMATION............................................................................... 565 

GENERAL ................................................................................................... 565 

DEUTSCH CONNECTORS ............................................................................... 565 

PACKARD CONNECTORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567 

KOSTAL CONNECTOR................................................................................... 570 

MOLEX CONNECTOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572 

DELPHI CONNECTOR .......................................................... ....... ................. . 575 

FURUKAWA CONNECTOR .. . .. . . . . . . . .. .. . . . . . . . . .. . .. . . .. . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . .. . . .. . . . . . . . . 576 

BATIE RY AND STARTER CABLE TERMINALS.......................................................... 577 



SAFETY NOTICE 
This manual has been prepared as a guide to 
correctly service and repair 2011 Sea-Doo® Boats 
as described in the model list in the INTRODUC­

TION. 

This edition was primarily published to be used 
by technicians who are already familiar with all 
service procedures relating to BRP products. 
Technicians should attend training courses given 
by BRPTI. 

Please note that the instructions will apply only 
if proper hand tools and special service tools are 
used. 

The contents of this manual depicts parts and 
procedures applicable to the particular product at 
the time of writing. Service and warranty bulletins 
may be published to update the content of this 
manual. Dealer modifications that were carried 
out after manufacturing of the product, whether 
or not authorized by BRP. are not included. 

It is understood that certain modifications may 
render use of the boat illegal under existing fed­
eral, provincial and state regulations. 

In addition, the sole purpose of the illustrations 
throughout the manual, is to assist identification 
of the general configuration of the parts. They are 
not to be interpreted as technical drawings or ex­
act replicas of the parts. 

The use of BRP parts is most strongly recom­
mended when considering replacement of any 
component. Dealer and/or distributor assistance 
should be sought in case of doubt. 

The engines and the corresponding components 
identified in this document should not be utilized 
on product(s) other than those mentioned in this 
document. 

This manual emphasizes particular information de­
noted by the following wording and symbols: 

A WARNING 

Indicates a potential hazard that, if not 
avoided, could result in serious injury or 
death. 

A CAUTION Indicates a hazardous situation 
which, if not avoided, could result in minor or 
moderate injury. 

i!l[.JittJj Indicates an instruction which, if not 
followed, could result in severe damage to ve­
hicle components or other property. 
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SAFETY NOTICE 

NOTE: Indicates supplementary information re­
quired to fully complete an instruction. 

Although the mere reading of such information 
does not eliminate the hazard, your understand­
ing of the information will promote its correct 
use. Always use common shop safety practice. 

It is understood that this manual may be trans­
lated into another language. In the event of any 
discrepancy, the English version shall prevail. 

BRP disclaims liability for all damages and/or in­
juries resulting from the improper use of the con­
tents. We strongly recommend that any services 
be carried out and/or verified by a highly skilled 
professional mechanic. 
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INTRODUCTION 

INTRODUCTION 
This manual covers the following BRP made 2011 Sea-Doo Boats models. 

MODEL ENGINE MODEL NUMBER 

155 978A, 9788, 978C, 9780 
150 Speedster 

255 998A, 9988, 998C, 9980 

180 Challenger 215 868E, 868F 

215 868A, 8688, 868C 8680, 868G, 868H 
180 Challenger SE 

255 878A, 8788, 878C 8780, 878E, 878F 

200 Speedster 2 x 255 688A, 6888, 688U 

210 Challenger 2 x 155 588E, 58BF 

2 x 155 588A, 5888, 588C, 5880, 588G, 588H 
210 Challenger SE 

2 x 215 598A,598B,598C,59BO, 598G, 598H, 598U 

210 SP 2 x 155 588N 

2 x 155 58BW 
210 Wake 

2 x 215 598W 

230 Challenger 2 x 155 77BA, 7788 

2 x 155 778C, 7780, 778E, 778F, 778G, 778H 

230 Challenger SE 2 x 215 788A, 7888, 788E, 788F, 78BJ, 788K 

2 x 255 798A, 7988, 798E, 798F, 798J, 79BK, 798U 

230 SP 2 x 215 788N 

2 x 215 78BW 
230 Wake 

2 x 255 79BW, 798Y 

The information and component/system descriptions contained in this manual are correct at time of writ­
ing. BRP however, maintains a policy of continuous improvement of its products without imposing upon 
itself any obligation to install them on products previously manufactured. 

Due to late changes, there may be some differences between the manufactured product and the de­
scription and/or specifications in this document. 

BRP reserves the right at any time to discontinue or change specifications, designs, features, models or 
equipment without incurring obligation. 
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BOAT INFORMATION 

HULL IDENTIFICATION NUMBER 
(H.l.N.) 

The Hull Identification Number is composed of 
13 digits: 

CECH 1 2 3 4 5 L 4 9 5 

I, I 'PL Model year 
Serial . 

number* Year of production 

Model Month of production 

FOOA11A 

*A letter may also be used as a digit. 

It is located at right hand rear side of hull. 

1mr20 1 1 -002-00 1 _. 

TYPICAL 
1. Hu/I Identification Number tH. INJ 

ENGINE IDENTIFICATION 
NUMBER (E.l.N.) 

The Engine Identification Number is located on 
front end of the engine. 
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INTRODUCTION 

1. Engine Identification Number (E./N) 

ENGINE EMISSIONS 
INFORMATION 

Manufacturer's Responsibility 
Since production of the 1999 model year engines, 
manufacturers of marine engines are required to 
determine the exhaust emission levels for each 
engine horsepower family and certify these 
engines with the United States of America Envi­
ronmental Protection Agency (EPA). An emissions 
control information label, showing emission lev­
els and engine specifications, must be placed on 
each vehicle at the time of manufacture. 

Dealer Responsibility 
When servicing all 1999 and more recent Sea-Doo 
Boats that carry an emissions control information 
label, adjustments must be kept within published 
factory specifications . 

Replacement or repair of any emission related 
component must be executed in a manner that 
maintains emission levels within the prescribed 
certification standards. 
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INTRODUCTION 

Dealers are not to modify the engine in any man­
ner that would alter the horsepower or allow emis­
sion levels to exceed their predetermined factory 
specifications. 

Exceptions include manufacturer's prescribed 
changes, such as altitude adjustments. 

Owner Responsibility 

The owner/operator is required to have engine 
maintenance performed to maintain emission 
levels within prescribed certification standards. 

The owner/operator is not to, and should not al­
low anyone else to modify the engine in any man­
ner that would alter the horsepower or allow emis­
sions levels to exceed their predetermined factory 
specifications. 

EPA Emission Regulations 

All new 1999 and more recent Sea-Doo Boats 
manufactured by BRP are certified to the EPA 
standards as conforming to the requirements 
of the regulations for the control of air pollution 
emitted from new engines. This certification 
is contingent on certain adjustments being set 
to factory standards. For this reason, the fac­
tory procedure for servicing the product must 
be strictly followed and, whenever practicable, 
returned to the original intent of the design. 

The responsibilities listed above are general and 
in no way a complete listing of the rules and regu­
lations pertaining to the EPA requirements on ex­
haust emissions for marine products. For more 
detailed information on this subject, you may con­
tact the following locations: 

FOR ALL COURIER SERVICES: 

U.S. Environmental Protection Agency 
Office of Transportation and Air Quality 
1310 L Street NW 
Washington D.C. 20005 

REGULAR US POSTAL MAIL: 
1200 Pennsylvania Ave. NW 
Mail Code 6403J 

Washington D.C. 20460 

INTERNET: http://www.epa.gov/otaq/ 

E-MAIL: otaqpublicweb@epa.gov 

XII 

MANUAL INFORMATION 

MANUAL PROCEDURES 

Many of the procedures in this manual are inter­
related. Before undertaking any task, you should 
read and thoroughly understand the entire section 
or subsection in which the procedure is contained. 

A number of procedures throughout the book 
require the use of special tools. Before com­
mencing any procedure, be sure that you have 
on hand all the tools required, or their approved 
equivalents. 

In the marine industry, FRONT is called BOW, 
REAR is called STERN, RIGHT is called STAR­
BOARD and LEFT is called PORT. They always 
refer to the operator's position sitting in boat. 

1 mr2007-04 0.001 _a 

TYPICAL 
1. BOW (front) 
2. STARBOARD (right side) 
3. STERN (rear) 
4. POAT (left side) 

Other common terms used in the marine industry 
are the BOW (front of the boat), and the STERN 
(rear of the boat). 

This manual uses technical terms which may be 
different from the ones in the PARTS CATALOGS. 

When ordering parts always refer to the specific 
model PARTS CATALOGS. 
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INTRODUCTION 

MANUAL LAYOUT 

This manual is divided into many major sections as can be seen in the main table of contents at the 
beginning of the manual. 

Each section is divided into various subsections, and again, each subsection has one or more divisions. 

Illustrations and photos show the typical construction of various assemblies and, in all cases, may not 
reproduce the full detail or exact shape of the parts used in a particular model vehicle. However, they 
represent parts which have the same or a similar function. 

TYPICAL PAGE 

Section os ENGINE Page heading 
Subsection 01 (MAGNETO)� indicates section 

and subsection. 

Subsection title ___ _,>• MAGNETO 
Indicates applicable ---.... )'• Models 

models. 

Exploded view assists 
you in identifying parts --=----1� 

and their related 
positions. 

NEW indicates that the 

Loctite 243 Diuµ lt:llJlt:l::H:Hll!; a 
0------------'--'-- service product 

- ./ 

11 
to be applied. "<. Mod•/ 

'(-,- - -, 

Dotted box contains 
r I parts applicable to a 
1 ' specific model. 
L - - _I 

Bold face number 
1...,.ol(E-----'--''--- is used to identify 

a part referred to 
the text. 

part must be replaced -.;-----;-----­
with a new one. 

Illustration number 
for publishing process.1----J>��-�---------- -------------' 

Document number for 
publishing process. �-->---00• ••..:---- Page number 

--�������������-1-�����������--

Typcca l_J so_2008_en 

lmr2011-002 

Specific torque applicable to this installation. 

W'11{1]j Pay attention to torque specifications. 
Some of these are in lbf•in instead of lbf•ft. 
Use appropriate torque wrench. 
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TYPICAL PAGE 

Tittle in bold 
indicates category 

of information to be --'--""')o•GENERAL 
carried Out. NOTE: The following procedures can be done 

without removing the engine. 

During assemblyAnstallation, use the torque va� 
ues and service products as 1n the exploded 
views. 

Reference to a Clean threads before applyiog a threadlocker. Re­
specific section ---'---'-:.-.-w-,-'l)o• SELF-LOCK/NG FASTENERS and LOC­
or subsection. TITE APPLICATION sections at the beginniog of 

this manual for complete procedure. 

fr. WARNING 
Torque wrench tighte n i ng specifi cations 
must be str ictly ad hered to. 
Locking devices (o.g.: locking tabs, elastic 
stop nuts, self�locking fasteners, etc.) must 
be replaced with new ones. 

PROCEDURES 
Indicates component 
procedures apply to. �MAGNETO FLYWHEEL 

Indicates specific 

Magneto Flywheel Cleaning 

Clean all metal components in a non-ferrous metal 
c leaner. 
CAUTION: Clean magneto flywheel using only 
a clean cloth. 

procedure to be ----''---l)a�Magneto Flywheel Removal 
carried out. Remove muffler. refer to the EXHAUST SYSTEM 

section. 
Remove acoustic panel. 

Remove rewind starter. 

Remove staning pulley no. 2. 

Bold face number following part 
name refers to exploded view 

at beginning of subsection. 

typi cal_txL2008_en 

XIV 

Section 03 ENGINE 
Subsection 09 (MAGNETO SYSTEM) 

NOTE: To remove starting pulley bolts, hold mag­
neto flywheel with a socket as shown. 

"TYPICAL" 
indicates a general 

view which may 
not represent exact 

details. 

Call-outs pertaining 
to above illustration. 

Illustration always 
follows text to which 

it applies. 

Italic bold face type­
-'-------------=-- setting indicates a 

Remove the connecting flange retaining the procedure applicable 
rewind starter to the engine housing. to a specific 

rnodel(s). 

57 

lmr2011-002 



INTRODUCTION 

TIGHTENING TORQUE 

lighten fasteners to the torque specified in the exploded view(s) and/or in the written procedure. When 
a torque is not specified, the torque normally recommended for a specific fastener should be used. Refer 
to the following table. 

A WARNING 

Torque wrench tightening specifications must be strictly adhered to. 
Locking devices must be replaced when removed (e.g.: locking tabs, elastic stop nuts, self-lock­
ing fasteners, cotter pins, etc.). 

In order to avoid a poor assembly, tighten screws, bolts, or nuts in accordance with the following proce­
dure: 

1. Manually screw all screws, bolts and/or nuts. 

2. Apply half the recommended torque value. 

L't11Di1#1 Be sure to use the recommended tightening torque for the specified fastener used. 

NOTE: When possible, always apply torque on the nut. 

3. lighten fastener to the recommended torque value. 

NOTE: Always torque screws, bolts and/or nuts using a crisscross pattern when multiple fasteners are 
used to secure a part (eg. a cylinder head). Some parts must be torqued according to a specific sequence 
and torque pattern as detailed in the installation procedure. 

4.8 8.8 9.8 10.9 12.9 

Property @ 0 Q Q 0 O@ class and 
head 

markings 

� cgi cgi � �� 
5 8 10 12 

Property 

©�© ©�© ©�© ©�© 
class and 

nut 
markings 

AOOASBS 

FASTENER FASTENER GRADE/TORQUE 

SIZE 5.8 Grade 8.8 Grade 10.9 Grade 12.9 Grade 

M4 
1.5 -2 N•m 2.5-3N•m 3.5-4N•m 4-5N•m 

(13 - 18 lbf•in) (22 -27 lbf•in) (31 -35 lbf•ft) (35 -44 lbf•ft) 

M5 
3-3.5N•m 4.5- 5.5 N•m 7 -8.5 N•m 8-10N•m 

(27 -31 lbf•ft) (40 - 47 lbf•ft) (62 -75 lbf•ft) (71 -89 lbf•ft) 

M6 
6.5-8.5N•m 8-12 N•m 10.5-15 N•m 

16 N•m (142 lbf•in) 
(58 -75 lbf •ft) (71 - 106 lbf•ft) (93 -133 lbf•in) 

MS 15 N •m (133 lbf•in) 25 N•m (18 lbf•ft) 32 N•m (24 lbf•ft) 40 N•m (30 lbf•ft) 

M10 29 N•m (21 lbf•ft) 48 N•m (35 lbf•ft) 61 N•m (45 lbf•ft) 73 N•m (54 lbf•ft) 

M12 52 N•m (38 lbf•ft) 85 N•m (63 lbf•ft) 105 N•m (77 lbf•ft) 128 N•m (94 lbf•ft) 

M14 85 N•m (63 lbf•ft) 135 N•m (100 lbf•ft) 170 N•m (125 lbf•ft) 200 N•m (148 lbf•ft) 
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FASTENER INFORMATION 

SELF-LOCKING FASTENERS 
PROCEDURE 

11· " 
. 

. ll •1 ' ' 
. 

"� .... � ����-�"�.'. i ·. . \ 'Ill '. , \ \, \ °. � \ I \ I I ' ' 1(' ' 

AQ()A6lA 

TYPICAL - SELF-LOCKING FASTENER 

I 'iltA,• 
I Tl� 

The following describes common procedures 
used when working with self-locking fasteners. 

Use a metal brush or a tap to clean the hole prop­
erly then use a solvent. Allow the solvent time to 
act, approximately 30 minutes, then wipe off. Sol­
vent utilization is to ensure proper adhesion of the 
product used for locking the fastener. 

LOCTITE® APPLICATION 
PROCEDURE 
The following describes common procedures 
used when working with Loctite products. 

NOTE: Always use proper strength Loctite prod­
uct as recommended in this Shop Manual. 

Threadlocker Application for 
Uncovered Holes (Bolts and Nuts) 

1. Apply here 
2. Do not apply 

1. Clean threads (bolt and nut) with solvent. 

2. Apply LOCTITE PRIMER N (P/N 293 800 041) on 
threads and allow to dry. 

3. Choose proper strength Loctite threadlocker. 

XVI 

4. Fit bolt in the hole. 

5. Apply a few drops of threadlocker at proposed 
tightened nut engagement area. 

6. Position nut and tighten as required. 

Threadlocker Application for Blind 
Holes 

l mr2007-040.oo4_a 

1. On fastener threads 
2. On threads and at the bottom of hole 

1. Clean threads (bolt and hole) with solvent. 

2. Apply LOCTITE PRIMER N (P/N 293 800 041) on 
threads (bolt and nut) and allow to dry for 30 
seconds. 

3. Choose proper strength Loctite threadlocker. 

4. Apply several drops along the threaded hole 
and at the bottom of the hole. 

5. Apply several drops on bolt threads. 

6. lighten as required. 
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Threadlocker Application for Stud 
Installation in Blind Holes 

lnv2007-040-005_a 

1. On stud threads 
2. On threads and in the hole 
3. On retaining nut threads 

1. Clean threads (stud and hole) with solvent. 

3 

2. Apply LOCTITE PRIMER N (P/N 293 800 041) on 
threads and allow to dry. 

3. Put 2 or 3 drops of proper strength Loctite 
threadlocker on female threads and in hole. 

NOTE: To avoid a hydro lock situation, do not ap­
ply too much Loctite. 

4. Apply several drops of proper strength Loctite 
on stud threads. 

5. Install stud. 

6. Install cover, part, etc. 

7. Apply a few drops of proper strength Loctite on 
uncovered stud threads. 

8. Install and tighten retaining nut(s) as required. 

lmr2011·002 

INTRODUCTION 

Threadlocker Application for 
Pre-Assembled Parts 

1. Apply here 
2. Do not apply 

1. Clean bolts and nuts with solvent. 

2. Assemble components. 

3. Tighten nuts. 

4. Apply a few drops of proper strength Loctite on 
bolt/nut contact surfaces. 

5. Avoid touching metal with tip of flask. 

NOTE: For preventive maintenance on exist­
ing equipment, retighten nuts and apply proper 
strength Loctite on bolt/nut contact surfaces. 

Threadlocker Application for an 
Adjustment Screw 

1. Apply here 
2. Plunger 

1. Adjust screw to proper setting. 

2. Apply a few drops of proper strength Loctite 
threadlocker on screw/body contact surfaces. 

3. Avoid touching metal with tip of flask. 
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NOTE: If it is difficult to readjust, heat screw with 
a soldering iron (232°C (450°F)}. 

Application for Stripped Thread Repair 

7 

7. Release agent 
2. Stripped threads 
3. Form-A-Thread 
4. Tapes 
5. Cleaned bolt 
6. Plate 
7. New threads 
8. Threadlocker 

Standard Thread Repair 

Follow instructions on Loctite FORM-A-THREAD 
81668 package. 

If a plate is used to align bolt 

1. Apply release agent on mating surfaces. 

2 .
. 
Put waxed paper or similar film on the surfaces. 

3. Twist bolt when inserting it to improve thread 
conformation. 

NOTE: NOT intended for engine stud repairs. 

Repair of Small Holes/Fine Threads 

Option 1: Enlarge damaged hole, then follow 
STANDARD THREAD REPAIR procedure. 

Option 2: Apply FORM-A-THREAD on the screw 
and insert in damaged hole. 

Permanent Stud Installation (Light Duty} 
1. Use a stud of the desired thread length. 

2. DO NOT apply release agent on stud. 

3. Follow Standard Thread Repair procedure. 

4. Allow 30 minutes for Loctite FORM-A-THREAD 
to cure. 

5. Complete part assembly. 

XVIII 

Gasket Compound Application 

lmr2007-0d0-006_a 

1 3 

1. Proper strength Loctite 

1 

2. Loctite Primer N (PIN 293 800 041) and Gasket Eliminator 518 
(P/N 293 800 038) on both sides of gasket 

3. Loctite Primer N on/y 

1. Remove old gasket and other contaminants us­
ing LOCTITE CHISEL (GASKET REMOVER) (P/N 413 
708 500). Use a mechanical means only if nec­
essary. 

NOTE: Avoid grinding. 

2. Clean both mating surfaces with solvent. 

3. Spray Loctite Primer N on both mating surfaces 
and on both sides of gasket and allow to dry 1 
or 2 minutes. 

4. Apply LOCTITE 518 (P/N 293 800 038) on both 
sides of gasket using a clean applicator. 

5. Place gasket on mating surfaces and assemble 
parts immediately. 

NOTE: If the cover is bolted to blind holes, apply 
proper strength Loctite in the hole and on threads. 
lighten fastener. 

If holes are sunken, apply proper strength Loctite 
on bolt threads. 

6. Tighten as usual. 
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Threadlocker Application for Mounting 
on a Shaft 

Mounting with a Press 

AOOA3UA 

1. Bearing 
2. Proper strength Loctite 
3. Shaft 

1. Clean shaft external contact surface. 

2. Clean internal contact surface of part to be in­
stalled on shaft. 

3. Apply a strip of proper strength Loctite on cir­
cumference of shaft contact surface at inser­
tion or engagement point. 

NOTE: Retaining compound is always forced out 
when applied on shaft. 

4. DO NOT use antiseize Loctite or any similar 
product. 

5, No curing period is required. 

Mounting in Tandem 

1. Apply retaining compound on internal contact 
surface (bore) of parts to be installed. 

2. Continue parts assembly as per previous illus­
tration. 
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Threadlocker Application for Case-In 
Components (Metallic Gaskets) 

AOOA:JVA 

1. Proper strength Loctite 

1. Clean inner housing diameter and outer gasket 
diameter. 

2. Spray housing and gasket with LOCTITE PRIMER 
N (P/N 293 800 041 ). 

3. Apply a strip of proper strength Loctite on lead-
ing edge of outer metallic gasket diameter. 

NOTE: Any Loctite product can be used here. A 
low strength liquid is recommended as normal 
strength and gap are required. 

4. Install according to standard procedure. 

5. Wipe off excess product. 

6. Allow 30 minutes for product to cure. 

NOTE: Normally used on worn-out housings to 
prevent leaking or sliding. 

It is generally not necessary to remove gasket 
compound applied on outer gasket diameter. 

XIX 
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3-PIN MAGNETO HARNESS 
ADAPTER 
(P/N 529 036 016) 

Page: 94-95 

4-PIN SOCKET 
(P/N 529 035 948) 

Page: 54, 57 

ADAPTER HOSE 

(P/N 529 035 652) 

Page: 108 

ALIGNMENT SHAFT ADAPTER 

(P/N 529 035 719) 

��· 
��- �. 

Page: 27 

ALIGNMENT SHAFT SUPPORT 

(P/N 529 035 506) 

• 

-----·'·��== r o" C: 

Page: 27 

ALIGNMENT SHAFT 

(P/N 295 000 141) 

Page: 27 

BEARING SUPPORT/PUSHER 

(P/N 529 035 950) 

Page: 56-57 

BLIND HOLE BEARING PULLER SET 

(P/N 529 036 117) 

Page: 93 

CAMSHAFT LOCKING TOOL 

(P/N 529 035 839) 

Page: 50, 152 

CRANKSHAFT LOCKING TOOL 

(P/N 529 035 821) 

t ·--· 
Page: 174, 178, 180, 185 

CRIMPING TOOL (HEAVY GAUGE 
WIRE) 

(P/N 529 035 730) 

Page: 577 

CRIMPING TOOL (KOSTAL) 

(P/N 529 035 909) 

Page: 572 

SERVICE TOOLS INDEX 

D.E.S.S. POST INTERFACE 

(P/N 529 036 019) 

Page: 199, 203 

DIGITAL INDUCTION TACHOMETER 

(P/N 529 014 500) 

Page: 243 

DRIVE SHAFT ADAPTER 

(P/N 529 035 985) 

Page: 145 

DRIVE SHAFT C-CLIP REMOVER 

(P/N 529 036 026) 

Page: 400 

DRIVE SHAFT HOLDER 

(P/N 529 035 986) 

Page: 384, 399, 404 



SERVICE TOOLS INDEX 

ECM ADAPTER TOOL 

(P/N 420 277 010) 

ENGINE ALIGNMENT PLATE 

(P/N 529 035 507) 

Page: 27 

ENGINE LEAK DOWN TEST KIT 
Page: 111, 250, 257, 266, 268, (P/N 529 035 661) 

273-274, 276, 278-279, 316,336-337 

ECM ADAPTER TOOL 

(P/N 529 036 166) 

Page: 146 

FLOATING RING TOOL (TYPE I) 

Page: 111, 126, 245, 257, 263, 268, (P/N 529 035 841) 

273-274, 276,278-279,316,336, 574 

ECM TERMINAL REMOVER 2.25 

(P/N 529 036 175) 

Page: 575 

ECM TERMINAL REMOVER 3.36 

(P/N 529 036 174) 

Page: 575 

2 

Page: 400, 405 

FLOATING RING TOOL (TYPE Ill) 

(P/N 529 035 987) 

Page: 400, 405 

FLUKE 115 MULTIMETER 

(P/N 529 035 868) 

Page: 111, 126, 238, 245, 250, 

256-257, 263, 265-267, 269, 271, 

273-275, 277, 279, 313-317, 322, 

336-339 

FLUSHING CONNECTOR ADAPTER 

(P/N 295 500 473) 

Page: 78 

FUEL HOSE ADAPTER 

(P/N 529 036 023) 

�� 

Page: 287 

FUEL HOSE DISCONNECT TOOL 

(P/N 529 036 037) 

Page: 252 

FUEL TANK PRESSURE TEST CAP 

(P/N 529 035 870) 

Page: 286 



HANDLE 

(P/N 420 877 650) 

-
Page: 93 

IMPELLER REMOVER/INSTALLER 

(P/N 529 035 820) 

Page: 92, 388-390, 392, 396 

IM PELLER REMOVER/INSTALLER 

(P/N 529 035 956) 

Page: 388-390, 392, 396 

IMPELLER SHAFT BEARING TOOL 

(P/N 529 036 168) 

Page: 392-394 

IMPELLER SHAFT PUSHER 

(P/N 529 035 955) 

Page: 391, 393 

KOSTAL DIE 

(P/N 529 035 906) 

., .  

• 
ee 

ct\ 
Page: 572 

LARGE HOSE PINCHER 

(P/N 529 032 500) 

11& 
Page: 19, 21-22, 68, 365 

MPl-2 DIAGNOSTIC CABLE 

(P/N 710 000 851) 

Page: 199, 202 

MPl-2 INTERFACE CARD 

(P/N 529 036 018) 

Page: 199, 202-203 

OETIKER PLIERS 

(P/N 295 000 070) 

Page: 92, 138 

SERVICE TOOLS INDEX 

OIL SEAL GUIDE 

(P/N 529 035 822) 

Page: 116 

PISTON CIRCLIP INSTALLER 

(P/N 529 035 765) 

Page: 171 

PRESSURE CAP 

(P/N 529 036 172) 

Page: 382 

PRESSURE GAUGE 

(P/N 529 035 709) 

Page: 108, 287 

PTO SUPPORT TOOL 

(P/N 529 035 842) 

Page: 399, 403 
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SERVICE TOOLS INDEX 

SEAL/BEARING PUSHER 

(P/N 529 035 819) 

�- -- � 

Page: 394 

SPRING INSTALLER/REMOVER 
(SMALL) 

(P/N 529 035 989) 

Page: 80 

STARTER DRIVE SEAL PUSHER 

(P/N 420 876 502) 

Page: 93 

STEERING CABLE TOOL 

(P/N 295 000 145) 

(o-- --IE 

Page: 432 

STRAIGHT FITIING 

(P/N 293 710 037) 

Page: 286 

SUCTION PUMP 

(P/N 529 035 880) 

Page: 20, 87, 107 
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SUPERCHARGER GEAR HOLDER 

(P/N 529 036 025) 

Page: 50 

SUPERCHARGER OIL SPRAY NOZZLE 
TOOL 

(P/N 529 036 134) 

Page: 120 

SUPERCHARGER RETAINING KEY 

(P/N 529 036 027) 

Page: 53-54, 59 

SUPERTANIUM DRILL BIT 3/16" 

(P/N 529 031 800) 

Page: 494 

SUPPORT PLATE 

(P/N 529 035 947) 

Page: 50, 53, 56-57 

TEST CAP 

(P/N 529 035 991) 

Page: 137 

TORX ADAPTER 

(P/N 529 035 938) 

.:.. -

Page: 52, 60 

VACUUM/PRESSURE PUMP 

(P/N 529 021 800) 

Page: 62, 68, 137, 286, 382 

VALVE GUIDE PUSHER (6 MM) 

(P/N 529 036 087) 

Page: 161 

VALVE GUIDE REMOVER (6 MM) 

(P/N 529 036 086) 

- - .. � -

Page: 161 



VALVE SPRING COMPRESSOR CUP 

(P/N 529 036 073) 

Page: 156 

VALVE SPRING COMPRESSOR 

(P/N 529 035 724) 

Page: 156 

WATER PUMP SEAL PUSHER 

(P/N 529 035 823) 

Page: 116-117 

SERVICE TOOLS INDEX 
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Section 01 MAINTENANCE 

Subsection 01 (BREAK-IN INSPECTION) 

BREAK-IN INSPECTION 
BRP recommends that the maintenance or inspection items listed in the following table be carried out 
immediately after the first 10 hours of operation (break-in period). 

NOTE: Some maintenance or inspection items listed in the following maintenance schedule may not 
be applicable to every boat model (e.g.: supercharger components). Follow maintenance schedule as 
applicable to boat model. 

REPLACE 

ADJUST 

BREAK-IN INSPECTION CHART LUBRICATE 

CLEAN 

INSPECT 

ENGINE 

Engine oil and filter x 

Rubber mounts x 

Corrosion protection x 

Supercharger clutch x 

EXHAUST SYSTEM 

Exhaust system fasteners, hoses and components condition. Also inspect tor leaks x 

COOLING SYSTEM 

Hose and fasteners x 

Coolant x 

FUEL SYSTEM 

Fuel lines, connections and pressure rel ief valve x 

Fuel system leak test x 

Throttle body x 

Throttle cable x 

Fue I tank straps x 

ELECTRONIC MANAGEMENT SYSTEM 

EMS sensors x 

Fault codes x 

ELECTRICAL SYSTEM 

Spark plugs x 

Electrical connections and fastening (ignition system, starting system. fuel injectors. fuse boxes etc.) x 

Engine cut-off switch x 

Main battery cut-off switch x 

Battery support x 

STEERING SYSTEM 

Steering cable and connections x 

Steering nozzle bushings x 
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Section 01 MAINTENANCE 

Subsection 01 (BREAK-IN INSPECTION) 

BREAK-IN INSPECTION CHART 

PROPULSION SYSTEM 

Shifter system, cable and connections 

Carbon ring and rubber boot (drive shaft) 

Impeller boot 

Impeller and impeller wear ring clearance 

HULL and BODY 

Storage compartment cover(s). locks, latch(es) and hinge(s) 

Windscreen and fasteners 

Drain plug (inside bilge). Check for obstruction 

Bilge pump. Check for debris around bilge pump area. 

Ski/wakeboard attachment (tower, ski pole or tow hook) and fasteners 

8 

REPLACE 

ADJUST 

LUBRICATE 

CLEAN 

INSPECT 

x 

x 

x 

x 

x x 

x 

x 

x x 

x 
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Section 01 MAINTENANCE 

Subsection 02 (PERIODIC MAINTENANCE SCHEDULE) 

PERIODIC MAINTENANCE SCHEDULE 
The schedule should be adjusted according to operating conditions and use. 

NOTE: The schedule provides an equivalence between number of hours and months/year. Maintenance 
operations should be carried out following whichever time frame comes due first. 

IMPORTANT: Boat rental operations or intensive use of boat, will require greater frequency of inspection 
and maintenance. 

A: ADJUST 

C: CLEAN 

I: INSPECT 

L: LUBRICATE 

R: REPLACE 

D: DEALER 

0: OPERATOR 

ENGINE 

PART/TASK 

Engine oil and filter 

Rubber mounts 

Supercharger clutch (215 and 255 engines} 

Corrosion protection 

EXHAUST SYSTEM 

Exhaust system fasteners. hoses and components 
condition 

Exhaust system flushing 

COOLING SYSTEM 

Hose and fasteners 

Coolant 

FUEL SYSTEM 

Throttle cable (150, 180 and 200 Series) 

Throttle body (150, 180 and 200 Series} 

Throttle body (210 and 230 Series} 

Fuel lines, connections, pressure relief valve and 
fuel system leak test 

Fuel tank straps 

lmr2011-004 

I 

EVERY 25 HOURS 

EVERY 50 HOURS 

EVERY 100 HOURS OR PRESEASON 

EVERY 200 HOURS OR 2 YEARS 

TO BE PERFORMED BY 

LEGEND 

R (ll D 

I D 
(1} At storage period or after 100 hours of use 
whichever comes first. 

I 121 D (2) Inspect slipping moment. · 

L (3) 
(3) Every 10 hours in salt water use. 

0 

I t4l D 
(1} At storage period or after 100 hours of use 
whichever comes first. 
(4) Also inspect for leaks. 

(11 (5) 0 (5) Daily flushing in salt water or foul 
water use. 

I D 
-

R D 

I t3l D 

I, L 
0/0 (3) 

I !3l 0/0 (3) Every 10 hours in salt water use. 

I D 

I D 
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Section 01 MAINTENANCE 

Subsection 02 (PERIODIC MAINTENANCE SCHEDULE) 

A: ADJUST 

C: CLEAN 

I: INSPECT 

L: LUBRICATE 

R: REPLACE 

D: DEALER 

0: OPERATOR 

PART/TASK 

ENGINE MANAGEMENT SYSTEM (EMS) 

EMS sensors 

EMS fault codes 

AIR INTAKE SYSTEM 

Air filter 

ELECTRICAL SYSTEM 

Spark plugs 

lg n ition co i Is 

Electrical connections (ignition system. starting 
system. fuel injectors etc.) 

ECM and VCM connectors 
(visual inspection without disconnecting) 

Digitally Encoded Security System (D.E.S.S.) 
(150, 180 and 200 Series) 

Emergency Engine Stop Switch 
(210 and 230 Series) 

Main battery cut-off switch 

Battery support 

Battery 

Battery posts 

Stern light connectors 

STEERING SYSTEM 

Steering cable and connections 

Steering nozzle bushings 

10 

EVERY 25 HOURS 

EVERY 50 HOURS 

EVERY 100 HOURS OR PRESEASON 

EVERY 200 HOURS OR 2 YEARS 

TO BE PERFORMED BY 

LEGEND 

I D 
-

I D 

I !6l D (6) Replace if required 

I R D 

I, L 
D 13) 

I D 

I (3l 0 

I D 
(3) Every 10 hours in salt water use. 

I D 

I D 

I D 

I D 

L D 

L 0 

I D 
-

I D 
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A: ADJUST 
C: CLEAN 
I: INSPECT 
L: LUBRICATE 
R: REPLACE 
D: DEALER 
0: OPERATOR 

PART/TASK 

PROPULSION SYSTEM 

Drive shaft 

Carbon ring and rubber boot (drive shaft) 

Shifter system. cable and connections 

Reverse gate 

Drive shaft/impeller splines 

Impeller boot 

Impeller shaft seal, sleeve and 0-ring 

Impeller and wear ring clearance 

Sacrificial anode 

HULL/BODY 

Storage compartment(s) cover lock(s), latch(es) and 
hinge(s) 

Windscreen and fasteners 
(180, 210 and 230 Series) 

Ride shoes condition (150 and 180 Series) 

Deck drains/scupper valve 

Drain plug (inside b ilge) 

Ski/wakeboard attachment (tower, ski pole or tow 
hook) and fasteners 

lmr2011-004 

Section 01 MAINTENANCE 

Subsection 02 (PERIODIC MAINTENANCE SCHEDULE) 

EVERY 25 HOURS 

EVERY 50 HOURS 

EVERY 100 HOURS OR PRESEASON 

EVERY 200 HOURS OR 2 YEARS 

TO BE PERFORMED BY 

LEGEND 

L 131 
D (7) 

I D 

I D 

l (3) 0 (3) Every 10 hours in salt water use. 
(7) lubricate for corrosion protection 

I. L D (8) Inspect each month (every two weeks in salt 

I D 
water) and change when necessary. 

I (3l D 

I D 

(8) 0 

I, l 
0 

(3) 

I I 0 

I 0 (3) Every 10 hours in salt water use. 

I 0 
(9) Check for obstructions. 

I !9l 0 

I, L 
0 

(3) 

11 
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Section 01 MAINTENANCE 

Subsection 03 (PRESEASON PREPARATION) 

PRESEASON PREPARATION 
Proper boat preparation is necessary after the win­
ter months or when a boat has not been used dur­
ing 4 months. 

Any worn, broken or damaged parts found during 
the storage procedure should have been replaced. 
If not, proceed with the replacement. 

Referring to the maintenance schedule, carry out 
the maintenance procedures for every item spec­
ified in the columns 100 HOURS OR 1 YEAR. and 
TO BE PERFORMED BY. 

t<i("t.,.:ior� �Jovt.,ltJ IX tilfi.cd c--.r.. f"d'ti� 09 V\'r-tt.·�·111\tiflar." lr�e <«Y� d.1<12 li,...,,.t, 
IMPORTANT. 8'.Ji:I t'1T�t.; t1�cn.�•1;,. OT 1;tvru;,+1e i.-'5 vf lxt•L w.ll r.,quir� g1c>..1Un tridlL�-cvor h 
�no owm�•naf'"t 
/l.. AWST 
r. CIFNI 
1 1��rur 
L waP.1CAJt 
R- ft;:f,.AtF 
D! 01ALCR 
0 OflP..AIOfl 

PARl/TAS>< 

lmr20 11-00S• OO l ... a 

1. Use these columns 

1 
t VlMV1!t H OU� 

INUY SO HOUll$ 
nun.- , . 'IOU RS OJ ,,�l.'lo-11 

I I 
lWIY lOO HOUl'S_Oil_l_ltAA_$ --� 

I 
root Pt110RA1to ov 

lt6�Nll 

Perform a fuel system leak test and a fuel pump 
pressure test as described in the FUEL TANK AND 
FUEL PUMP subsection. 

NOTE: It is of the utmost importance to inspect 
the fuel system. 

Furthermore, proceed with the following: 

Boat Prepared as per Storage Procedure 

- Ensure battery is fully charged. 

- Reinstall the battery. 

- Test ride boat to confirm proper operation. 

Boat Not Prepared as per Storage Procedure 

- Ensure battery is fully charged. 

- Replace engine oil and filter. 

- Reinstall the battery. 

- Test ride boat to confirm proper operation. 

lmr2011 ·005 13 
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Section 01 MAINTENANCE 

Subsection 04 (STORAGE PROCEDURE) 

STORAGE PROCEDURE 

SERVICE PRODUCTS 

Description Part Number Page 

XPS FUEL STABILIZER ................................................................. . 41 3 408 601 .... : ...................................... 1 5 
XPS LUBE ................... . . . . . . . . . . .................................................. . . . . . .  . 293600 016 ..................................... 15,17 
XPS WASH AND WAX (BOAT/PWC) ............................................ . 219701 711 ........................................... 17 

PROCEDURES 

PROPULSION SYSTEM 

Jet Pump Cleaning 

Clean jet pump by spraying water in its inlet 
and outlet and then apply a coating of XPS LUBE 

(P/N 293 600 016) or equivalent. 

A WARNING 

Always remove tether cord from the engine 
cut-off switch to prevent unexpected engine 
starting before cleaning the jet pump area. 
Engine must not be running for this opera­
tion. 

Jet Pump Inspection 

Remove impeller cover and check if jet pump is 
water contaminated; if so, refer to JET PUMPsub­
section for the repair procedure . 

FUEL SYSTEM 

Fuel System Inspection 

Verify fuel system. Check fuel hoses for leaks. 
Replace damaged hoses or clamps if necessary. 

Fuel System Protection 

The XPS FUEL STABILIZER (P/N 413 408 601) or 
equivalent should be added in fuel tank to pre­
vent fuel deterioration and fuel system gumming. 
Follow manufacturer's instructions for proper 
use. 

Lfl1V(i1j Fuel stabilizer should be added 
prior to engine lubrication to ensure fuel sys­
tem component protection against varnish 
deposits. 

Fill up fuel tank. 

lmr2011·006 

A WARNING 

Always stop the engine before refueling. 
Fuel is inflammable and explosive under 
certain conditions. Always work in a well 
ventilated area. Do not smoke or allow open 
flames or sparks in the vicinity. Fuel tank 
may be pressurize<;l, slowly turn cap when 
opening. When fueling, keep boat level. Do 
not overfill or top off the fuel tank and leave 
boat in the sun. As temperature increases, 
fuel expands and might overflow. Always 
wipe off any fuel spillage from the boat. Pe­
riodically inspect fuel system. 

ENGINE 

Engine Oil and Filter Replacement 

Change engine oil and filter. Refer to LUBRICA­
TION SYSTEM subsection. 

lntercooler Draining (255 Engine) 

It is important to expel any trapped water that may 
have accumulated from condensation in the exter­
nal intercooler. 

Proceed as follows: 

1. Remove the intake hose from throttle body. 

S bs2008-005-00 l _a 

TYPICAL 
1. Intake hose (from intercoolerJ 

2. Throttle body 
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Section 01 MAINTENANCE 

Subsection 04 (STORAGE PROCEDURE) 

2. Start and rev up the engine to 4000 RPMs sev­
eral times. 

sbs2006-00!;-002 

WATER EXPELLED FROM INTERCOOLER 

3. Stop engine. 

4. Liberally lubricate throttle body inside and out. 

5. Clean off any lubrication on the throttle body 
intake hose flange. 

6. Install air intake hose to the throttle body. 

Exhaust System Protection 

The exhaust system is self draining, but the ex­
haust manifold needs to be drained to avoid dam­
ages should the boat be stored in an area where 
the temperature attains the freezing point of wa­
ter. 

NOTE: On 215 engine, it also protects the inter­
cooler. 

Using the flushing connector located at the rear of 
boat, inject pressurized air (at 380 kPa (55 PSI)) in 
the system until there is no more water flowing 
from jet pump. 

smo2008-001-054._a 

1. Flushing connector - location may differ 

16 

The following hose can be fabricated to ease 
draining procedure. 

smo2Q08.00l-053_e 

TYPICAL 
1. Flushing adaptor (PIN 295 500 473) 
2. Hose 13mm {1/2in) 
3. Air hose male adapter 

IM1Jit11Jj Failure to drain the exhaust mani­
fold may cause severe damage to components. 

Engine Coolant Replacement 

Antifreeze should be replaced every 200 hours or 
every two years to prevent antifreeze deteriora­
tion. 

tiU•Ji@j Failure to replace the antifreeze as 
recommended may allow its degradation that 
could result in poor engine cooling. 

If coolant is not replaced, test the coolant density 
using an antifreeze hydrometer. 

Replace coolant if necessary. For the coolant re­
placement procedure, refer to COOLING SYSTEM 

subsection. 

W.Ji@j Improper antifreeze density may 
result in coolant freezing should the vehicle 
be stored in area where the freezing point 
is attained. This could seriously damage the 
engine. 

Engine Internal Lubrication 

Engine must be lubricated to prevent corrosion on 
internal parts. 

Lubrication of the engine is recommended at the 
end of the season and before any extended stor­
age period to provide additional corrosion protec­
tion. This will lubricate the engine intake valves, 
the cylinders and the exhaust valves. 

To lubricate the engine, proceed as follows: 

1. Disconnect ignition coil connectors. 

A WARNING 

When disconnecting coil from spark plug, al­
ways disconnect coil from main harness first. 
Never check for engine ignition spark from 
an open coil and/or spark plug in the engine 
compartment as the spark may cause fuel va­
pors to ignite. 

lmr2011·006 



iij![tlmJj Never cut the locking ties of ignition 
coil connectors. This would allow mixing of 
the wires between cylinders. 

2. Clean the area around the ignition coils to avoid 
dirt falling into a cylinder. 

3. Remove ignition coils. 

4. Unscrew spark plugs. 

5. Using an ignition coil as a puller, remove spark 
plugs. 

$11112006-0 1 6-0JO_a 

1. Ignition coil 
2. Spark plug 

6. Spray XPS LUBE (PIN 293 600 016) into each 
spark plug hole. 

7. Crank the engine a few turns to distribute the 
oil on cylinder wall. 

NOTE: To crank engine, use the drowned mode 
to avoid injecting fuel. Refer to DROWNED 
MODE in ENGINE MANAGEMENT SYSTEM sub­
section for proper procedure. 

8. Reinstall spark plugs and ignition coils. 

NOTE: Refer to IGNITION SYSTEM subsection 
for details on installing the spark plugs and igni­
tion coils. 

9. Reconnect ignition coil connectors. 

10. Install all other removed parts. 

ELECTRICAL SYSTEM 

Battery Removal 

For battery removal, cleaning and storage, refer to 
CHARGING SYSTEM subsection. 

lmr2011-006 
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Subsection 04 (STORAGE PROCEDURE) 

ENGINE COMPARTMENT 

Engine Compartment Cleaning 

1. Clean the bilge with hot water and a mild deter-
gent, or using bilge cleaner. 

2. Rinse thoroughly. 

3. Lift front end of boat to completely drain bilge. 

Anticorrosion Treatment 

Wipe off any residual water in the engine compart­
ment. 

Spray XPS LUBE (PIN 293 600 016) over all metallic 
components in engine compartment. 

BODY AND HULL 

Body and Hull Cleaning 

Wash body and hull using the XPS WASH AND WAX 
(BOATIPWC) (PIN 219 701 711) or with a soap and 
water solution (only use a mild detergent). Rinse 
thoroughly with fresh water. Remove marine or­
ganisms from the hull. 

l!!lumJj Never clean body parts or hull with 
strong detergent, degreasing agent, paint thin­
ner, acetone, etc. 

Dry the boat and upholstery thoroughly before 
storing. 

Replace damaged labels/decals. 

Body and Hull Repair 

If any repair is required, refer to HULL subsection. 

Body and Hull Protection 

Apply a good quality marine wax on body and hull. 

If the boat is to be stored outside, cover it with 
an opaque tarpaulin to prevent sun rays and grime 
from affecting the plastic components, boat finish 
as well as preventing dust accumulation. 

l@ZtlmJj The boat should never be left i n  wa­
ter for storage or stored in direct sunlight. 
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Section 01 MAINTENANCE 

Subsection 05 (SPECIAL PROCEDURES) 

SPECIAL PROCEDURES 

SERVICE TOOLS 
Description Part Number Page 

LARGE HOSE PINCHER ................................................................ 529 032 500 ............................... 19, 21-22 
SUCTION PUMP........................................................................... 529 035 880 ........................................... 20 

GENERAL 

Refer to the following special procedures accord­
ing to the specific event. 

PROCEDURES 

TOWING THE BOAT IN WATER 

Special precautions should be taken when towing 
a Sea-Doo boat in water. 

Maximum recommended towing speed is 
24 km/h (15 MPH). 

NOTE: This procedure must be followed for both 
engines. 

When towing a Sea-Doo boat in water, pinch the 
water supply hose cooling the intercooler (if appli­
cable) and exhaust system. 

REQUIRED TOOL 

LARGE HOSE PINCHER 
(P/N 529 032 500) 

TYPICAL 
1. Hose pincher 

This will prevent the exhaust system from filling 
with water which may lead to water being injected 
into the engine. Without the engine running there 
isn't any exhaust pressure to carry the water out 
Lhe exhausl outlet. 

lrruZ011·007 

IW•JiUij Failure to do this may result in dam­
age to the engine. If you must tow a stranded 
sport boat in water and do not have a hose 
pincher be sure to stay well below the maxi­
mum towing speed of 24 km/h (15 MPH). 

IWui@j When finished towing the boat, the 
hose pincher must be removed before oper­
ating it. Failure to do so will result in engine 
damage. 

SUBMERGED BOAT 

IN.Ji@j Never try to crank or start engine. 
Water trapped in the intake manifold would 
flow towards the engine and possible cause 
severe engine damage. 

Drain bilge. 

If the boat was submerged in salt water, rinse 
the bilge and all components thoroughly with 
fresh water using a garden hose to stop the salt 
corroding effect. 

Check for water in the intake system. If wa­
ter found in the intake system. refer to WA­
TER-FLOODED ENGINE in this subsection. 

Engine Lubrication 

Refer to WATER-FLOODED ENGINE in this sub­
section. 

Fuel Inspection 

Check fuel reservoir for water contamination. If 
necessary, siphon and refill with fresh fuel. 

WATER-FLOODED ENGINE 

NOTE: This procedure must be followed for both 
engines. 

If engine is water-flooded, it must be serviced 
within a few hours after the event. Otherwise 
engine will have to be overhauled. 

Whenever the engine is stopped, all the valves 
close thus preventing water from being ingested 
in the engine. 
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Subsection 05 (SPECIAL PROCEDURES) 

IM•)mJj 
- Never try to crank or start the engine. Wa­

ter trapped in the intake manifold would en­
ter the combustion chambers through the in­
take valves and may cause damage to the 
engine. 

- A water-flooded engine must be properly 
drained, lubricant replaced (oil change), op­
erated (boil out procedure), then lubricant 
replaced again, otherwise parts will be seri­
ously damaged. 

If water is suspected to be in the intake and the 
exhaust system, it must be drained as follows: 

- Remove the intake manifold and drain it. Then 
suck out the water from the intake valve ports. 
Refer to INTAKE M ANIFOLD. 

- Remove the water from oil/air separator 
breather hose. 

- Remove the exhaust pipe and drain it. Then 
either remove the mufflers to drain them or 
siphon the water out of them. Refer to EX­
HAUST SYSTEM 

- If water gets in the oil (oil will be milky), change 
the engine oil and filter as per procedure further 
in this subsection. 

Exhaust System Draining 

If water is suspected to be in the exhaust sys­
tem, remove the exhaust pipe and muffler. Drain 
them or siphon the water out of them. Refer to 
EXHAUST SYSTEM 

Intake System Draining 

If water is suspected to be in the intake silencer, 
empty it. Refer to AIR INTAKE SYSTEM subsec­
tion. 

On 215 and 255 engines, check for water intru­
sion in the supercharger inlet hose. Remove hose 
to empty it. 

Remove the water from blow-by valve hose. 

If water is suspected in the intake manifold, 
remove the intake manifold and drain it. Then 
siphon the water out from the intake valve ports. 
Refer to INTAKE MANIFOLD subsection. 

Throttle Body Lubrication 

Throttle body should be lubricated flush out any 
water infiltration and to to prevent corrosion. Re­
fer to STORAGE PROCEDURE. 

20 

Supercharger Servicing 

215 and 255 Engines 

If there was water in the oil or in the intake mani­
fold, it is recommended to take the supercharger 
apart, dry all the components, replace the slip 
clutch needle bearings and shaft ball bearings. 
Refer to SUPERCHARGER subsection. 

Engine Oil and Filter Replacement 

If the engine oil is contaminated with water (oil will 
be milky), change the engine oil and filter as per 
following procedure. 

1. Siphon the contaminated oil from the engine 
reservoir through dipstick hole. 

REQUIRED TOOL 

SUCTION PUMP 
(PIN 529 035 880) 

W,Ji(iJj Never crank or start engine when 
siphon tube is in dipstick hole. Never start 
engine when there is no oil in engine. 

2. Remove the pump from the dipstick hole. 

3. While in drowned engine mode, crank the 
engine for 5 seconds. Refer to ENGINE MAN­

AGEMENT SYSTEM subsection for drowned 
mode details. 

4. Remove the oil filter cap and the oil filter. Refer 
to LUBRICATION SYSTEM subsection. 

5. Again, siphon the contaminated oil from the 
reservoir. 

6. Remove cylinder head cover. Refer to CYLIN­

DER HEAD subsection. 

1. Cylinder head cover 

7. The contaminated oil in the PTO area of the 
engine is siphoned using the same pump as 
above. 

8. Put a tape at 400 mm (16 in) from the end of the 
pump tube. 

lmr2011-007 



9. Insert the tube in the PTO area until the tape 
reach the cylinder-block edge. Then, siphon 
contaminated oil out. 

smr2006-006-003_a 

TYPICAL 
1. Pump tube with tape 
2. Edge of cylinder-block 

10. Remove the pump tube. 

11. Reinstall cylinder head cover. 

12. Install a NEW oil filter and reinstall the oil filter 
cap. 

13. Replenish the engine with appropriate amount 
of the recommended engine oil. Refer to LU­
BRICATION SYSTEM subsection. 

14. Proceed with the bo il out procedure below. 

Boil Out Procedure 

NOTE: This procedure is intended to evaporate 
the small quantity of water contained in the oil 
system. The procedure with the boat in water is 
the preferred one, but it can also be done using 
the flush kit. 

Procedure with Boat on Trailer in a Water 
Ramp 

1. Connect the vehicle to B.U.D.S. to monitor the 
coolant temperature. It must exceed 100°C 
(212°F) in order for the water boil out. Once 
the boiling point is reached, it won't take long 
to evaporate the water. 

2. Run the engine for 5 minutes at 3500 RPM. 

3. With the engine still running at 3500 RPM, 
pinch the coolant line going to the oil cooler. 

REQUIRED TOOL 

LARGE HOSE PINCHER 
(P/N 529 032 500) 

lmr2011-007 

Section 01 MAINTENANCE 

Subsection 05 (SPECIAL PROCEDURES) 

A WARNING 

Certain components in the engine compart­
ment may be very hot. Direct contact may re­
sult in skin burn. Do not touch any electrical 
parts or jet pump area when engine is run­
ning. 

1. Oil cooler coolant inlet hose 

4. Continue to run the engine at 3500 RPM for 15 
more minutes (20 minutes total run time). 

5. Shut the engine off. 

6. Remove the hose pincher from the coolant line. 

ffl.Ji@j Hose pincher must be removed prior 
to operating the boat. Failure to do this will re­
sult in damage to the engine. 

7. Change the oil and filter again. 

Procedure is now complete. 

Procedure with Boat on Trailer Connected to 
a Flush Kit 

1. O n drive shaft, remove the C-clip then move 
forward the ring seal carrier. Refer to DRIVE 

SYSTEM section. 

l&.Ji@j Make sure that the ring seal carrier 
is not in contact with the PTO seal assembly, 
neither with the carbon ring. 

2. Connect the vehicle to B.U.D.S. to monitor the 
coolant temperature. It must exceed 100°C 
(212°F) in order for the water boil out. Once 
the boiling point is reached, it won't take long 
to evaporate the water. 

3. Connect a flush kit to the coolant line. 
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@loi[ijj Never run engine without supplying 
water to the exhaust cooling system when boat 
is out of water. 

4. Run the engine for 5 minutes at 3000 RPM. 

5. With the engine still running at 3000 RPM, 
pinch the coolant line going to the oil cooler. 

REQUIRED TOOL 

LARGE HOSE PINCHER 
(P/N 529 032 500) 

A WARNING 

Certain components in the engine compart­
ment may be very hot. Direct contact may re­
sult in skin burn. Do not touch any electrical 
parts or jet pump area when engine is run­
ning. 

1 

1 Oil cooler coolant inlet hose 

6. Continue to run the engine at 3000 RPM for 15 
more minutes (20 minutes total run time). 

7. Shut off the engine. 

8. Remove the hose pincher from the coolant line. 

ffloi[ijj Hose pincher must be removed prior 
to operating the boat. Failure to do this will re­
sult in damage to the engine. 

9. Change the oil and filter again. 

10. Move rearward the ring seal carrier and rein­
stall the C-clip. Refer to DRIVE SYSTEM sec­
tion. 

Procedure is now complete. 
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Section 02 ENGINE 
Subsection 01 (ENGINE REMOVAL AND INSTALLATION) 

ENGINE REMOVAL AND INSTALLATION 

SERVICE TOOLS 

Description 

ALIGNMENT SHAFT ADAPTER ................................................... . 

ALIGNMENT SHAFT SUPPORT ................................................... . 

ALIGNMENT SHAFT .................................................................... . 

ENGINE ALIGNMENT PLATE ...................................................... .. 

SERVICE PRODUCTS 

Part Number Page 

529 035 719 ........................................... 27 

529 035 506 ........................................... 27 

295 000 141 ........................................... 27 

529 035 507 ........................................... 27 

Description Part Number Page 

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ..................................... 26
, 28 

PULLEY FLANGE CLEANER ......................................................... 413 711 809 ........................................... 26 

XPS LUBE...................................................................................... 293 600 016 ........................................... 27 
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( 18 1 bfoft) 

. "P25N•m 
243 

Shim #2 
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Section 02 ENGINE 
Subsection 01 (ENGINE REMOVAL AND INSTALLATION) 

GENERAL 

During assembly/installation, use torque values 
and service products from exploded views in the 
appropriate sections. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENER and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices must be replaced when re­
moved (e.g.: locking tabs, elastic stop nuts, 
cotter pin, etc.). 

ti![tJi{flJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

ENGINE ACCESS 

NOTE: Before removing the engine compartment 
cover, mark the position of the hinges and the re­
taining bolts for reinstallation. 

li![tJi@j Always ask for help to hold engine 
compartment cover in order to avoid personal 
injuries. 

150, 200 and 210 Series 

Remove the engine compartment cover and the 
storage tray. 

180 Series 

Remove the engine compartment cover and the 
storage tray. 

Remove rear seat cushions and storage compart­
ment baskets. 

lmr2011-008 

lmt2005-049-009_a 

1. Starboard storage compartment basket 

230 Series 

Remove rear seat and backrest cushions. 

Remove the engine access panel. 

lmr2007-008-00 1 _a 

ENGINE ACCESS PANEL SCREWS LOCATION 

NOTE: 2 more screws are located behind the top 
lip, inside engine compartment. 

PROCEDURES 

ENGINE 

Engine Removal 

Turn main cut-off switch to OFF and disconnect 
the battery. 

Unplug fuel hose from fuel rail. Refer to ELEC­
TRONIC FUEL INJECTION (EFI) subsection. 

Drain coolant. Refer to COOLING SYSTEM sub­
section. 

Detach the expansion tank from its support and 
temporarily tie it to engine. 
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Subsection 01 (ENGINE REMOVAL AND INSTALLATION) 

On 210 series, remove the air intake silencer and 
its support. Refer to AIR INTAKE SYSTEM sub­
section. 

Remove the supercharger (if applicable). Refer to 
SUPERCHARGER subsection. 

Disconnect the following electrical components: 

- The "B" connector from the ECM 
- The engine connector 

- The knock sensor and the magneto connectors 
(remove connector housings from the ECM 
support) 

- The EGTS sensor from the muffler 

- Fuel injector, CTS, CPS, TOPS, CAPS and OPS 
connectors 

- TPS connector (except 210 and 230 series). 

Unplug the following hoses from the engine: 
- Air intake hose or air intake tube from the throt-

tle body 
- Exhaust hose from the muffler 

- Blow-by valve hose 

- Both hoses from the intercooler (215 engine 
- Water hoses from the exhaust manifold 
- Heat exchanger hoses from water pump hous-

ing. 

Disconnect throttle cable from throttle body (ex­
cept 210 and 230 series). 

Disconnect the 3 ground cables on the front end 
of engine. 

On 230 series, disconnect the other ground ca­
ble located on cylinder corner, behind the exhaust 
manifold. 

Move muffler backward. Refer to EXHAUST SYS­
TEM subsection. 

Remove the intake manifold. Refer to INTAKE 
MANIFOLD subsection. 

Remove the drive shaft. Refer to DRIVE SHAFT 
subsection. 

Remove the engine mounting screws. 

Cut any locking ties from hoses or wiring harness 
that prevent engine removal. 

Slightly lift the engine using a suitable lifting de­
vice. 
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1. Lifting locations 

NOTE: Be careful when lifting the engine, shims 
could have been installed. Shims control engine 
alignment. Always note position of shims for re­
installation. 

Disconnect the following cables: 
- The starter cable from the starter. 
- The engine ground cable located under the ex-

haust manifold. 

Carry on engine lifting to remove it from the body 
opening. 

IWtJi@j Be careful not to scratch body or to 
hit any engine component. 

Wipe off any spillage in bilge. Clean with the PUL­
LEY FLANGE CLEANER (P/N 413 711 809). 

Engine Installation 

Installation of engine in boat is essentially the re­
verse of removal procedures. However pay par­
ticular attention to the following. 

fi+Z1)itl1j Whenever engine is removed from 
boat, engine alignment must be performed at 
reinstallation. 

Check tightness and condition of rubber mounts. 
Refer to ENGINE RUBBER MOUNTS further in 
this subsection. 

Before completely lowering engine, install ground 
cable, starter cable and cooling hoses on exhaust 
manifold. Follow these guide lines. 
- Ensure contact surface is perfectly clean then 

reconnect grounds cable to engine. 

- Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of ground cable screw or use a new 
screw with self-locking product. 

- lighten ground cable screw: 
• 230 series. 10 N•m (89 lbf•in) 
• All other models, 23 N•m (17 lbf•ft). 

- Torque starter cable nut to 7 N•m (62 lbf•in). 

lmr2011-00B 
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Subsection 01 (ENGINE REMOVAL AND INSTALLATION) 

- Install protective cap over the starter cable end. 

- Connect exhaust manifold water inlet and 
outlet hoses. lighten clamps to 1.7 N•m 
(15 lbf•in). 

Place engine into boat. 

Install engine support screws and previously re­
moved shims. Do not apply threadlocker to en­
gine support screws and do not torque yet. 

Align engine. Refer to ENGINE ALIGNMENT in 
this subsection for complete procedure. 

IW'tJ@Jj The engine alignment must be com­
pleted before finalizing the engine installation. 

Install and properly align exhaust pipe. Refer to 

EXHAUST SYSTEM subsection. 

Reinstall all removed parts and connect all connec­
tors. 

Ensure contact surface is perfectly clean then re­
connect the 3 grounds wires to the front end of 
engine. 

All Models except 210 and 230 Series 

Check throttle cable condition and lubricate it with 
XPS LUBE (PIN 293 600 016). 

After its installation, properly adjust throttle cable. 
Refer to THROTTLE/SHIFTER CONTROL subsec­
tion. 

All Models 

Check hose condition and pressure test fuel sys­
tem, refer to FUEL SYSTEM. 

A WARNING 

Whenever doing any type of repair on boat 
or if any components of the fuel system are 
disconnected, a pressure test must be done 
before starting engine. 

Verify all electrical connections (ground wires and 
battery). 

Run engine and ensure there is no leakage. 

ij!Z'1@1j If boat is out of water, exhaust sys­
tem must be cooled using the flush kit. 

lmr2011-008 

Engine Alignment 

REQUIRED TOOLS 

ENGINE ALIGNMENT PLATE 
(PIN 529 035 507) 

ALIGNMENT SHAFT SUPPORT 
(PIN 529 035 506) 

ALIGNMENT SHAFT ADAPTER 
(PIN 529 035 719) 

ALIGNMENT SHAFT 
(PIN 295 000 141) 

To verify alignment proceed as follows: 

1. Remove jet pump and drive shaft. Refer to 

STEERING AND PROPULSION section. 

2. Secure plate and support to hull with four nuts 
or screws. 

F19DOAA 

TYPICAL 

3. Install the ALIGNMENT SHAFT ADAPTER (PIN 529 
035 719) in engine PTO housing. 

f16018A 

1. Engine alignment adapter 

4. Carefully slide shaft through support. 
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5. Insert shaft end into engine alignment adapter. 

NOTE: Ensure the protective hose and carbon 
ring is removed to check engine alignment. If 
the alignment is correct, the shaft will slide eas­
ily without any deflection in engine alignment 
adapter. 

F18017A 1 2 

TYPICAL 
1. Engine alignment adapter 
2. Alignment shaft 

If the alignment is incorrect loosen engine sup­
port screws to enable to align engine alignment 
adapter with shaft end. 

Install shim(s) between engine supports and rub­
ber mounts to correct the alignment. Refer to the 
exploded view and the following table for shims 
position, thickness and quantity. 

F1801SA 

TYPICAL 
1. Shim 
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MODELS SHIM 
SHIM QTY 

THICKNESS (MAX.) 

Shim #'I 
1.3 mm 1 155 engine (P/N 270 000 025) 

except 
Shim #2 210 series 0.3 mm 1 

(P/N 270 000 061) 

215/255 Shim #1 
1.3 mm 1 

engine (P/N 270 000 446) 

except Shim #2 
0.3 mm 1 210 series (P/N 270 000 445) 

Shim #1 
1.3 mm 2 

(P/N 270 000 025) 
210 series 

Shim #2 
0.4 mm 2 

(P/N 270 000 024) 

NOTE: Shim #1 used ONLY to front engine 
mount. 

Remove engine support screws and apply LOC­
TITE 243 (BLUE) (P/N 293 800 060) on screw threads. 

Torque engine support screws as per following ta­
ble when procedure is completed. 

PART TORQUE 

Engine support screw 25 N•m (18 lbf•ft) 

Remove alignment tools. 

ENGINE RUBBER MOUNTS 

Engine Rubber Mount Inspection 

Check tightness and condition of rubber mounts. 

Engine Rubber Mount Replacement 

NOTE: The engine removal is not necessary to re­
place a rubber mount. Hold engine using lifting 
brackets. 

Be careful when removing screws from rubber 
mount adapters, shims could have been installed 
underneath. Shims control engine alignment. 
Always note position of shims for reinstallation, 
to avoid altering engine alignment. 

Check tightness and condition of rubber mounts. 
If they have been removed, apply LOCTITE 243 
(BLUE) (P/N 293 800 060) on screw threads. Torque 
screws to 25 N•m (18 lbf•ft). 
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l mr2007-008.005_a 

FRONT RUBBER MOUNT 
7. Shims 

25 N•m 
( 18 lbf•ft) 

l mr2007-008-006_a 

REAR RUBBER MOUNT 
1. Shims 

1 

IN1)i@j Strict adherence to this torque is im­
portant to avoid damaging threads of hull alu­
minum inserts. 

lmr2011-00S 29 
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Subsection 02 (AIR INTAKE SYSTEM) 

AIR INTAKE SYSTEM 
SERVICE PRODUCTS 
Description Part Number Page 

AIR FILTER OIL ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . .  219 700 340 ........................................... 36 

210 Series (Naturally-Aspirated Engine) 

lmr201 1 -009-00l _a 

lmr2011·009 

6N•m­(53 lbfoin) 

6 N•m (53 lbf•in) 

- _/--mm 
' ""-

\ ""-
l 

6 N•m (15 lbfoin) 
1.7N·mo (53 lbf•in) 

� ��'>6N•m -w-.-'/(53 lbNnl 

mg =  Component must be replaced when removed. 
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210 Series (Supercharged lntercooled Engine) 

-\ 
� 6N•m-

(53 lbfoin) 

.mr2011-009-002....a 

32 

6 N•m 
(53 lbfoin) 

./mm 
......... ' 

"'-
'"' 

-� 6N•m �/.- (53 lbfoin) 

l 

mJm =Component must be replaced when removed . 

lmr2011-009 



150, 180 and 200 Series (Naturally Aspirated Engine) 

5.5 N•m 
(45 !bf.in) 

,_ 

lmt2 00?-010.001_ a 

lmr201Hl09 

2.5 N•m 
(22 lbf•in) 

\ 

(35 !bf.in) 

Section 02 ENGINE 
Subsection 02 (AIR INTAKE SYSTEM) 

1.7 N•m 
(15 lbf•in) 
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230 Series (Naturally-Aspirated Engine) 

2.5 N•m -
(22 lbfoin) 

lmt20 1 1 -000-000 _. 

34 

1.7 N•m 
(15 lbf.in) 

5.5 N•m 
(49 lbf•in) 

\ ~ 
\ 

\-7� /> (35 lbfein) 
1.7 N•m �/ r--._ / (15 lbfein) 

/� I � 
(/ I 
\ 

' 
. I 
\ I 

I � 

I 
I 

I 
----.! 

' 

� .._____j 10 N·m 
(89 lbf.in) 
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150, 180, 200 and 230 Series (Supercharged lntercoo/ed Engine) 

Ct:> 

v� 
10 N•m 

(89 lbfoin) 

1m12001-010-002_a 

lmr2011-009 

4 N•m 
(35 lbNnr-1 

. 
7 

1.7 N•m 
(15 lbf.in) 

2.5 N•m 
(22 lbf•in) 

\;���:J--6/l:J 
· (45 lbfoin) '7 

4 N•m 

""' 
\ 

' 

(35 lbf•in),...----"11 
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Section 02 ENGINE 

Subsection 02 (AIR INTAKE SYSTEM) 

GENERAL 

MtJi@j Never remove or modify any com­
ponent from the air intake system. Otherwise, 
engine performance degradation or damage 
can occur. The engine carburetion is calibrated 
to operate specifically with these components. 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices must be replaced when re­
moved (e.g.: locking tabs, elastic stop nuts, 
self-locking fasteners, cotter pins, etc.). 

li!ttJi@j Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

AIR FILTER 
(ALL EXCEPT 210 SERIES) 

Air Filter Removal 

Loosen clamp securing air filter to air intake tube. 

1. Air filter 
2. Clamp 
3. Air intake tube 

Pull air filter to remove it. 

Air Filter Cleaning 

This air filter should never need to be cleaned. 

36 

However, if the filter is dirty, it can be washed in 
soapy water, dried, and re oiled. To re oil the fil­
ter use the AIR FILTER OIL (PIN 219 700 340) or use 
K&N filter oil. 

Air Filter Installation 

The installation is the reverse of the removal pro­
cedure. 

AIR INTAKE TUBE (ALL EXCEPT 
210 SERIES) 

Air Intake Tube Removal 

Remove air filter. 

Unplug rectifier/regulator connectors or remove 
rectifier/regulator from air intake tube. 

l m r2007.00S.002...• 

1. Rectifier/regulator connectors 
2. Rectifier/regulator 
3. Air intake tube 
4. Air filter 

Unplug the blow-by valve hose from the air intake 
tube. 

Remove clamp securing air intake tube adapter to 
throttle body. 

Unscrew bolt that attach air intake tube to its 
bracket. 

Remove clamp securing air intake tube to super­
charger inlet hose. 

Unscrew bolt that attach air intake tube to its 
bracket. 

Remove remaining clamp securing the air intake 
tube. 

Remove the air intake tube. 

Air Intake Tube Installation 

The installation is the reverse of the removal pro­
cedure. 

lmr2011-009 



AIR INTAKE SILENCER COVER 
(210 SERIES) 

Air Intake Silencer Cover Removal 

Release retaining clips. 

Loosen clamp securing blow-by hose to cover. 

lmr20 1 o--008-001_. 

1. Retaining clips 
2. blow-by hose clamp 

Remove the cover. 

Air Intake Silencer Cover Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Check the condition of the cover seal. Replace 
seal as required. 

Tighten blow-by hose clamp. 

TORQUE 

Blow-by hose clamp I 1.7 N•m (15 lbf•in) 

AIR INTAKE SILENCER BAFFLE 
(210 SERIES) 

Air Intake Silencer Baffle Removal 

Remove AIR INTAKE SILENCER COVER, see pro­
cedure in this subsection. 

Pull the baffle out of the air intake silencer. 

lmr2011-009 

Section 02 ENGINE 

Subsection 02 (AIR INTAKE SYSTEM) 

7. Air intake silencer baffle 

Air Intake Silencer Baffle Installation 

Insert the end of the baffle into supercharger air 
inlet hose. Using hose ears to retain hose, push 
the baffle into supercharger air inlet hose. 

$Mt20Q9.01 7 -006_a 

1. Baffle 
2. Air intake hose 

Install air intake silencer cover and all other re­
moved parts. 

AIR INTAKE TUBE (210 SERIES) 

Air Intake Tube Removal 

Remove the AIR INTAKE SILENCER COVER and 
the AIR INTAKE SILENCER BAFFLE. see proce­
dure in this subsection. 

Release the three rubber latches securing the air 
intake tube. 
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smt1009-0l7.(1()7 _a 

1. Rubber latches 

Remove air intake tube. 

Air Intake Tube Installation 

The installation is the reverse of the removal pro­
cedure. 

AIR INTAKE SILENCER 
(210 SERIES) 

Air Intake Silencer Removal 

Remove air intake cover and air intake tube, see 
procedures in this subsection. 

Remove and discard both screws securing air in­
take silencer. 

sm'2000-017-008.a 

1. Air intake silencer screws 

Inside air intake silencer, squeeze the top of the 
outlet hose and move hose out of air intake si­
lencer. 

Air Intake Silencer Installation 

Squeeze the top of the air intake silencer outlet 
hose and move it in the air intake silencer. 

Install the air intake silencer into hose groove. 
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sm'2<X»Ol 7.(1()9_;i 

1. Air intake silencer 
2. Outlet hose groove 

Secure air intake silencer using NEW screws. 

TORQUE 

Air intake silencer screw I 6 N•m (53 lbf•in) 

Install all other removed parts. 

lmr201H.l09 



INTAKE MANIFOLD 

SERVICE PRODUCTS 

Section 02 ENGINE 
Subsection 03 (INTAKE MANIFOLD) 

Description Part Number Page 

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ........................ .... ......... 45-46 

155 Engine without ETC 

See 
ELECTRONIC FUEL 

INJECTION (EFIJ 

!� 
6 N•m & 

(53 lbf•in) Loctite 
243 

mJ:m = Component must be replaced when removed. 

1mao11-010-001_a 

lmr2011-010 

See 
ELECTRONIC FUEL 

INJECTION (EF/J 

See 
ELECTRONIC FUEL 

INJECTION (EF/J 

Loctite 
243 & 

.� 

� � 
18N•m � & . 10N•m 

(159 lbfoin) • Engi1ne (89 lbfoin) 

0&Loctite 
4.5 N•m 243 

(40 lbfoin) 
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155 and 260 Engines with ETC 

See ELECTRONIC 
FUEL INJECTION 

(EFI) 

9 N•m 
(80 !bf.in) 

� 

(49 lbf.in)-------. 

1 
� 

Loctite 
243 

... ---

Loctite 
243 � 

9 N•m 
(80 !bf.in) 

Imm = Component must be replaced when removed. 

smr2010-018-002_b 

40 

See ELECTRONIC 
FUEL INJECTION 

(EFI) 
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215 Engine with ETC 

See ELECTRONIC 
FUEL INJECTION 

(EFI) 

5.5 N•m 
(49 lbfein) 

9 N•m / (80 lbf•in) 

� 

Loctite 243 � 9 N•m 

� (80 !bf.in) 

5.5 N·m �:. • 
(49 !bf.in) ---------

/,/ �:;;:-�-----
_// 

I w 
� ---------------. 1' 1 I >� 

\ C\ 
mm 

ml:m = Component must be replaced when removed. 
$111<2010.018-00l_b 
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215 and 255 Engines without ETC 

4.5 N•m 
(40 lbf.in) 

Loctite<\__j 
243 

' 
oil 

r 
10 N•m 

(89 lbf.in) 

See 
ELECTRONIC FUEL 

INJECTION (EFI) 

H = Component must be replaced when removed. 
lmr2011-010-002_• 
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\, I b 
',,� ______________ / 

See 
ELECTRONIC FUEL 

INJECTION (EFIJ 

255 engine ........ _ �,----� 
'j-, I 

I I 

I I 

I I 

1 _____ 1 

215 engine ,,,,- - - - -
'""'\ 
�\ 
mi!1J 

/ 
/ 

/ 
/ 

/ / 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

ILU•)itlij Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

INTAKE MANIFOLD 

Intake Manifold Removal 
To access engine(s), refer to ENGINE ACCESS in 
ENGINE REMOVAL AND INSTALLATION 

Turn main battery cut-off switch to OFF position. 

150, 180 and 200 Series 

1. Remove the oil dipstick. 

2. Remove the engine cover. Press tabs on both 
sides to remove the cover. 

l mr2006-008-00S_a 

lmr2011·010 
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Subsection 03 (INTAKE MANIFOLD) 

lmr2006.008-004_a 

3. Disconnect fuel hose connector from fuel rail. 
Refer to ELECTRONIC FUEL INJECTION (EFI) 
subsection. 

4. Remove the air filter. 

5. Unplug rectifier/regulator connectors or remove 
rectifier/regulator from air intake tube. 

l mr2007-008-002_a 

TYPICAL 
1. Rectifier/regulator connectors 
2. Rectifier/regulator 
3. Air intake tube 
4. Air filter 

6. Disconnect the blow-by valve hose from air in­
take tube. 

7. Disconnect the air intake tube or the super­
charger inlet hose from the throttle body. 

8. Unscrew bolt that attach air intake tube to its 
bracket and remove the tube. 

9. Unscrew throttle cable lock nut and remove ca­
ble from the bracket. 

10. Detach throttle cable end from throttle body 
cam. 
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l mr2007-008-004 _b 

SUPERCHARGED INTERCOOLED ENGINE SHOWN 
1. Lock nut 
2. Cable barrel in cam 

210 Series 

1. Remove the air intake silencer. Refer to AIR IN­

TAKE SYSTEM subsection. 

2. Remove oil dipstick. 

3. Disconnect the blow-by valve hose from the air 
intake silencer cover. 

4. Disconnect the supercharger inlet hose from 
the throttle body. 

230 Series 

1. Remove oil dipstick. 

2. Disconnect the blow-by valve hose from the air 
intake tube. 

3. Disconnect the air intake tube from the throttle 
body. 

4. Unscrew bolt that attach air intake tube to its 
bracket and remove the tube. 

All Models 

1. Unplug intercooler hoses at the front end of the 
intercooler (215 engine). 

2. Cut all locking ties securing the engine wiring 
harness to the intake manifold. 

3. Unplug the following connectors, refer to CON­

NECTOR INFORMATION subsection for proce­
dure: 

- Ignition connectors 

- Fuel injector connectors 

- "B" connector from the ECM 

- MAPS connector 

- Engine connector 

- MATS connector 

- KS connector 

- Magneto connector 

- TAS connector (ETC engines) 
- OPS connector. 
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4. Detach the following connector housing from 
the ECM support: 

- Engine connector 

- KS connector 

- Magneto connector. 

5. Remove the ECM from its support. 

6. Move the engine wiring harness, along with the 
ECM, away from intake manifold. 

7. Remove manifold retaining screws and push 
the oil dipstick tube out of the manifold slot. 

R 1 503motrS9A 

8. Lift intake manifold up to pull it out of the 
mounting brackets. 

R 1 S03motr61A 

1. Mounting brackets 

9. Pull intake manifold out. 

Intake Manifold Inspection 

Check intake manifold for cracks, warping at 
flanges or any other visible damage. 

Check if intake manifold gaskets are cracked, brit­
tle or otherwise damaged. 

Replace damaged parts as necessary. 

lmr2011-01 O 



Intake Manifold Installation 

For installation, reverse the removal procedure. 
Refer to exploded views at the beginning of this 
subsection for service products and tightening 
torque values. However, pay attention to follow­
ing details. 

Ensure that all gaskets are properly installed and 
in a good condition. 

R 1503mot "l 2 A 

INTAKE MANIFOLD 
1. Gaskets 

First, position intake manifold on front mounting 
bracket then push manifold toward engine to then 
proceed with rear mounting bracket. 

When installing the intake manifold, lift up the oil 
dipstick tube a little bit and insert it in the manifold 
slot. 

A 1 503mOtf598 

1. Oil dipstick tube 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on the 
intake manifold screws. 

Tighten intake manifold to specification using the 
following sequence. 

lmr2011-010 
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TORQUE 

Intake manifold screws I 9 N•m (80 lbf•in) 

smr2009-0 18-013_a 

TIGHTENING SEQUENCE - INTAKE MANIFOLD SCREWS 

Ensure to properly route and secure wiring har­
ness with locking ties. 

A WARNING 

Always check 0-ring for damage such as 
deformation at reinstallation. Replace the 
0-ring if it is damaged. 

Throttle Cable 

Engines without ETC 

When installing throttle cable, ensure cable is in 
the proper position of bracket and that cable barrel 
is in the proper position of throttle cam. 

F18'02X8 

NATURALLY ASPIRATED ENGINES 
1. Cable position in bracket 
2. Cable barrel position in cam 
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1 

F1900CA 2 

SUPERCHARGED INTERCOOLED ENGINES 
1. Cable position in bracket 
2. Cable barrel position in cam 

Readjust throttle cable and reset the TPS using 
the B.U.D.S. software. Refer to ENGINE MAN­
AGEMENT. 

lntercooler Hose 

215 Engine 

Make sure the outlet hose of the intercooler is in­
stalled in the holding device otherwise the hose 
will scuff on the engine block. 

sm1'2006-012-002 ... a 

1. lntercoo/er outlet hose holding device 

Engine Control Module 

All Models 

ECM RETAINING SCREWS 

PRODUCT LOCTITE 243 (BLUE) 
(P/N 293 800 060) 

TORQUE 9 N•m (80 lbf•in) 

46 

FLAME ARRESTER 

Flame Arrester Location 

The flame arrester is integrated in the intake man­
ifold. 

smt'2009.()t8-014_a 

1. Flame arrester 

Flame Arrester Inspection 

The flame arrester in the intake manifold is main­
tenance free. 

Flame Arrester Replacement 

NOTE: The flame arrester can not be removed 
from the intake manifold. 

Replace intake manifold if necessary. Refer to IN­
TAKE MANIFOLD in this subsection. 

lmr2011-010 
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Subsection 04 (SUPERCHARGER (215, 255 AND 260 ENGINES)) 

SUPERCHARGER 
(215, 255 AND 260 ENGINES) 

SERVICE TOOLS 

Description 

4-PIN SOCKET . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

BEARING SUPPORT/PUSHER .................................................... .. 

CAMSHAFT LOCKING TOOL ....................................................... . 

SUPERCHARGER GEAR HOLDER ............................................... . 

SUPERCHARGER RETAINING KEY .............................................. . 

SUPPORT PLATE . . . . . . . . . . ... . . . . . . . . . . . . . . . .... . . . ...................... . . . ... . ..... . . . . .  . 

TORX ADAPTER ........................................................................... . 

SERVICE PRODUCTS 

Description 

ISOFLEX GREASE TOPAS NB 52 ................................................ . 
LOCTITE 243 (BLUE) .................................................................... . 

LOCTITE 5910 ............................................................................. . .  

SUPER LUBE GREASE .............. . . . . . . ... ... . . .. . . ... . . . ... . . . . ..... . ... . . . . . . . . . . .  . 

lmr2011-011 

Part Number Page 

529 035 948 ..................................... 54, 57 

529 035 950 ..................................... 56-57 

529 035 839 ........................................... 50 

529 036 025 ........................................... 50 

529 036 027 ............................... 53-54, 59 

529 035 947 ......................... 50, 53, 56-57 

529 035 938 ..................................... 52, 60 

Part Number Page 

293 550 021 ........................................... 58 

293 800 060 ..................................... 57-60 

293 800 081 ........................................... 59 

293 550 030 ........................................... 59 
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Loctite 243 
& 

9N•m _ / (80 lbf•in) � 

c) 
Loctite 

5910 

....-------... __ 
/' -------' --

c) 
Loctite 

243 
! --
. ...---�--
\ ' 

\ Loctite 

40 N•m 
(30 lbfoft) 

,........._ 243 9 N•m //(80 lbf•in) 

/( J 
9 N•m I 

(80 lbf•in) 
c) 

Loctite 
243 

mJl.I = Component must be replaced when removed. 
smr2010-019-00U> 
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& Super 
Lube 

grease 

" 

lsoflex grease 
Topas NB 52 ... c� c) 

'\f G� Engi1"0 
t;,¥Pot$ 

mm V '°f 
lsoflex& grease 29 N•m Topas NB 52 

(21 lbfoft) 
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Subsection 04 (SUPERCHARGER (215, 255 AND 260 ENGINES)) 

GENERAL 

During assembly/installation, use the torque val­
ues and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION a t the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, cotter pins, etc.) must 
be replaced. 

Hoses, cables or locking ties removed during a 
procedure must be reinstalled as per factory stan­
dards. 

INSPECTION 

SUPERCHARGER INLET 
CLEANLINESS 

NOTE: A lower than usual maximum RPM at full 

throttle might be caused by a dirty supercharger 
inlet. 

To access supercharger. Refer to SUPER­

CHARGER ACCESS in this subsection. 

Visually inspect supercharger inlet side for oil, salt 
or any other deposits. 

smf.2006-01 2-0IO_ a 

1. Dirt here 

lmr2011-011 

If dirt is found, proceed as follows. 

1. Remove supercharger and perform the clutch 
slipping moment test. Inspect bearings and 
friction clutch. Replace bearings and clutch 
components as necessary. 

2. Separate supercharger housing. 

NOTE: Since supercharger is disassembled, it is 
recommended to completely inspect it. 

3. Clean internal housing and turbine using a brush 
and cleaning solvent to get rid of oil deposits. 

4. Blow dry with compressed air. 

!lifZ.Ji@j Do not let turbine spin when using 
compressed air. 

5. Complete usual assembly procedures as de­
scribed in this subsection. 

SUPERCHARGER CLUTCH 
SLIPPING MOMENT 
(ON ENGINE) 

To access supercharger. Refer to SUPER­

CHARGER ACCESS in this subsection. 

Remove cylinder head cover, refer to CYLINDER 

HEAD subsection. 

Remove spark plugs. 

Turn engine by rotating the supercharger nut 
counterclockwise until the position lines on oil 
separator cover are lined up as shown in the 
following illustration. 

smf.2009-025-006.a 

1. Position lines 

Lock camshaft to prevent camshaft rotation while 
checking slipping moment of supercharger. 
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REQUIRED TOOL 

CAMSHAFT LOCKING TOOL 

(P/N 529 035 839) 

smt2009-025-007_b 

1. Camshaft locking tool 

Check slipping moment counterclockwise by us­
ing a torque wrench with actual torque viewer. A 
mirror is useful to see the viewer. 

smr2009-020-00A _ a 

1. Torque wrench 

NOTE: Before checking the supercharger slipping 
moment on a new or rebuilt supercharger, it is rec­
ommended to turn the clutch for a minimum of 3 
complete revolutions. This will dissipate grease or 
oil on the friction shims for a precise reading. 

Supercharger should start to turn at a torque 
within the specified values. 

SLIPPING MOMENT (NEW SUPERCHARGER) 

9 N•m to 14 N•m (80 lbf•in to 124 lbf•in) 

SLIPPING MOMENT (BREAK-IN SUPERCHARGER) 

8 N•m to 12 N•m (71 lbf•in to 106 lbf•in) 

50 

If the torque is not within specifications, repair 
supercharger clutch. Verify supercharger clutch 
components as per SUPERCHARGER INSPEC­

TION in this subsection. 

SUPERCHARGER CLUTCH 
SLIPPING MOMENT 
(BENCH TEST) 

Mount supercharger on support plate. 

Hold supercharger gear with supercharger gear 
holder. 

REQUIRED TOOLS 

SUPPORT PLATE 

� (P/N 529 035 947) 

SUPERCHARGER GEAR HOLDER 
� (P/N 529 036 025) 

sm'2006-074-101 

Check slipping moment counterclockwise by us­
ing a torque wrench with a viewer. 

srrv200&-074- 1 oo_a 

1. Torque wrench 
2. Gear holder 

lmr2011-011 
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NOTE: Before checking the supercharger slipping 
moment on a new or rebuilt supercharger, it is rec­
ommended to turn the clutch for a minimum of 3 
complete revolutions. This will dissipate grease or 
oil on the friction shims for a proper reading. 

Supercharger should start to turn at a torque 
within the specified values. 

SLIPPING MOMENT (NEW SUPERCHARGER) 

9 N•m to 14 N•m (80 lbf•in to 124 lbf•in) 

SLIPPING MOMENT (BREAK-IN SUPERCHARGER) 

8 N•m to 12 N•m (71 lbf•in to 106 lbf•in) 

If the torque is not within specification, repair 
supercharger clutch. Verify supercharger clutch 
components as per SUPERCHARGER INSPEC­
TION in this subsection. 

TROUBLESHOOTING 

The following is provided to help in diagnosing the 
probable source of troubles. lt is a guideline and 
it should not be assumed to list all possible prob­
lems. 

Always check for fault codes. If a fault code is de­
tected, service the fault code first. Refer to DIAG­
NOSTIC AND FAULT CODES subsection. 

ENGINE WILL NOT START (ENGINE DOES 
NOT TURN OVER) 

1. Supercharger seized or obstructed. 

- Inspect and repair supercharger. 

ENGINE LACKS ACCELERATION OR 
POWER (DOES NOT REACH MAXIMUM 
RPM) 

1. Supercharger inlet is dirty. 

- Check and clean supercharger inlet. 

- Check engine oil. Siphon excess of oil. 

2. Supercharger slipping clutch defective. 

- Check slipping clutch moment. 

- Repair supercharger If out of specification. 

PROCEDURES 

SUPERCHARGER 

Supercharger Access 

Open the engine compartment cover and remove 
the storage tray when required. 

lmr2011-011 

210 Series 

Remove the air intake silencer. Refer to AIR IN­
TAKE SYSTEM subsection. 

Remove the air intake silencer support. 

1. Air intake silencer support 

smr2009-020.01 1 .JJ 

MANY PARTS REMOVED FOR CL ARITY PURPOSE 

1. Support screws 

Supercharger Removal 

Remove air inlet and outlet hoses from super­
charger. 

TYPICAL - AIR INLET HOSE 

1. Air inlet hose 
2. Hose clamp 
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smr2009-020-013_ • 

TYPICAL - AIR OUTLET HOSE 
1. Air outlet hose 
2. Hose clamp 

Unscrew blow-by valve screws and move it aside 
to make room. 

sml'2008-012-0 1 0_a 

1. Blow-by valve 
2. Supercharger 

Using a marker, trace a mark on rubber adapter 
and exhaust pipe. 

smr2ooa-012-011_a 

1. Rubber adapter 
2. Exhaust pipe 

Loosen clamp securing rubber adapter to exhaust 
pipe. 

Detach muffler strap. 

Move muffler back (± 5 cm (2 in)). 

52 

Remove reta ining screws and pull out the super­
charger. 

smr2000-02<>-005_e 

1. Retaining screws 
2. Upper retaining screw (hidden behind the supercharger) 

NOTE: Use the following tool to remove the up­
per retaining screw. 

REQUIRED TOOL 

TORX ADAPTER 
(P/N 529 035 938) 

R1503m otr250A 

1. Upper retaining screw 

' 

Supercharger Disassembly 

= 

1i![1Jitl]j Be scrupulous when working on 
supercharger parts. Supercharger rotation 
reaches 45 000 RPM. Any modification, im­
proper repair, assembly or damage on the 
parts, may result in damage of the super­
charger. Strictly follow the described proce­
dures. 

1. Secure the supercharger on its support plate. 

lmr2011-011 
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REQUIRED TOOL 

SUPPORT PLATE 
(P/N 529 035 947) 

2. Take apart supercharger housing. 

FOOB28A 3 

1. Retaining screws 
2. Housing half (intake side) 
3. Housing half (engine side) 

F00829A 

PLASTIC HAMMER 

3. Loosen cap nut (turn clockwise) 
charger shaft turbine side. 

REQUIRED TOOL 

SUPERCHARGER RETAINING KEY 
(P/N 529 036 027) 

1mrio11-011 

1 

on super-

smr2009-020-006_a 

1. Cap nut (left-hand thread) 

4. Remove washer, turbine, 0-ring and step collar 
from supercharger shaft. 

snv2009-020-007 _a 

1. Washer 
2. Turbine 
3. 0-ring 
4. Step collar 

5. Loosen nut on supercharger shaft engine side 
(turn counterclockwise). 

REQUIRED TOOL 

SUPERCHARGER RETAINING KEY 
(P/N 529 036 027) 
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2 

1( 

FOOB2BA 

1. Nut 
2. Retaining key 

6. Remove L-ring, spring washers, lock washer, 
drive gear and needle pins by turning the super­
charger upside down. Discard all needle pins. 

smr2006-01 2.()08_a 

1. Nut 
2. L-ring 
3. Spring washers (5xJ 
4. Lock washer 
5. Friction shims 
6. Drive gear 

7 6 4 3 

i i 

�· 
5 

7. Needle pins (discard all) 

7. Carefully push out supercharger shaft towards 
engine side by using a press. 
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1 

FOOB2CA 

1. Supercharger shaft 

8. Press out ball bearing from supercharger shaft 
by using a press. 

REQUIRED TOOL 

SUPERCHARGER RETAINING KEY 
(P/N 529 036 027) 

FOOB2DA 2 

1. Supercharger shaft 
2. Ball bearing 
3. Retaining key 

3 

9. Remove retaining disc with seal from housing 
half (engine side). 

REQUIRED TOOL 

4-PIN SOCKET 
(P/N 529 035 948) 

NOTE: It may be necessary to heat the housing 
with a heat gun to release the retaining disc. 
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FOOB2AA 

1. 4-pin socket 

10. Discard the oil seal. 

11. Remove and discard ball bearing from super­
charger housing half (engine side) by using a 
press and a suitable bearing pusher. 

1. Supercharger housing half (engine side) 
2. Bearing pusher 

Supercharger Inspection 

Supercharger Clutch Components and Gear 

Check the wear limit on drive gear, lock washer 
and driven plate on supercharger shaft. Check 
drive gear for cracks. 

NOTE: If parts are worn out or damaged, repair 
supercharger only by using supercharger repair 
kit. 

lm12011-011 

Rl503motl360A 

A. Driven plate journal depth 
B. Drive gear thickness 
C. Lock washer thickness 

DRIVEN PLATE JOURNAL DEPTH 

NEW 14.460 mm to 14.500 mm 

(.5693 in to .5709 in) 

SERVICE LIMIT 14.600 mm (.5748 in) 

DRIVE GEAR THICKNESS 

NEW 11.000 mm to 11 .050 mm 

(.4331 in to .435 in) 

SERVICE LIMIT 1 O .900 mm (.4291 in) 

LOCK WASHER THICKNESS 

NEW 
4.050 mm to 4.150 mm 

(.1594in to .1634in) 

SERVICE LIMIT 3.950 mm (.1555 in) 

Spring Washer 

Put spring washer package together as it is as­
sembled on the supercharger shaft. Measure the 
height of the unloaded spring washer package. 

R1503mott248A 

A. Spring washer package height 
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SPRING WASHER PACKAGE HEIGHT 

NEW 
10.7 mm to 10.9mm 
(.4213 in to .4291 in) 

SERVICE LIMIT 10.2 mm (.4016 in) 

Supercharger Assembly 

!L!Z1Ji[llj Every time when supercharger shaft 
has been removed, both ball bearings have to 
be replaced. 

ll!lni@j Both ball bearings have to be in­
stalled with cages facing turbine side. 

1. Install ball bearing on supercharger shaft. Hold 
bearing using the following tool. 

1 .1 Apply enough engine oil on NEW ball bear­
ing. 

1.2 Press the bearing. Use the following tool 
to hold the bear ing. 

REQUIRED TOOL 

SUPPORT PLATE 
(P/N 529 035 947) 

l1![oi@j Ensure to position ball bearing 
against protrusion of support plate for the in­
stallation. This way, the installation pressure 
will be applied to the inner race and will not be 
transmitted to the bearing balls which would 
otherwise shorten the bearing life. 

l!![1JmJj To install ball bearings and super­
charger shaft always use a press, never use 
any beating force like a hammer. 
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FOOB2FA 2 

1. Supercharger shaft 
2. Ball bearing 
3. Bearing support plate 

3 

1 4 

4. Protrusion of support plate on this side (underneath inner race) 

2. Press in the ball bearing in supercharger hou s­
ing half (engine side). 

2.1 Apply enough engine oil on NEW ball bear­
ing. 

2.2 Press the bearing using the following tool. 

REQUIRED TOOL 

BEARING SUPPORT/PUSHER 

(P/N 529 035 950) 

F0082EA 

1. Bearing support/pusher 

1 

3. Secure the supercharger housing plate (engine 
side) in a vice. 
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REQUIRED TOOL 

SUPPORT PLATE 
(P/N 529 035 947) 

4. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
retaining disc. If a new retaining disc is used, 
the threads are coated with a self-locking prod­
uct. 

5. Install the retaining disc in supercharger hous­
ing half. 

2 

F00821A 

1. Retaining disc 
2. 4-pin socket 

REQUIRED TOOL 

4-PIN SOCKET 
(P/N 529 035 948) 

TORQUE 

Retaining disc I 40 N•m (30 lbf•ft) 

6. Press supercharger shaft in housing half (en­
gine side). 

6.1 Properly support bearing using the follow­
ing tools under supercharger housing half . 

lmr2011-011 

REQUIRED TOOLS 

SUPPORT PLATE 
(P/N 529 035 947) 

BEARING 
SUPPORT/PUSHER 
(P/N 529 035 950) 

2 

\ 
l 

/ 
F0082GA 1 

1. Support plate 
2. Bearing support/pusher 
3. Protrusion here 

IM'1ll1Jj Before pressing in the super­
charger shaft, be sure to properly support 
the inner race of ball bearing in super­
charger housing half with the recom­
mended tool. This way, the installation 
pressure will be applied to the inner race 
and will not be transmitted to the bearing 
balls which would otherwise shorten the 
bearing life. 

6.2 Apply heat outside of the housing with a 
heat gun to expand its diameter prior to in­
serting the shaft. Ensure there is no 0-ring 
on the housing half prior to heating. 

6.3 Apply engine oil on supercharger shaft. 
Press shaft with thrust washer and dis­
tance sleeve together in supercharger 
housing half. 

1--� 
i 

Ill 

2----:11 ... 1 

1. Compressor shaft 
2. Ball bearing 
3. Supercharger housing half 
4. Thrust washer 
5. Distance sleeve 
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2 1 

F0082HA 

1. Supercharger shaft 
2. Distance sleeve 

7. Apply engine oil on seal and push into retaining 
disc by hand. 

NOTE: Always use a NEW oil seal when assem­
bling the supercharger. 

7. Oilseal 

8. Install step collar, 0-ring, turbine and washer on 
supercharger shaft. Apply LOCTITE 243 (BLUE) 
(P/N 293 BOO 060) on cap nut and temporary fin­
ger tight cap nut. 

NOTE: The cap nut on the supercharger shaft has 
a left-handed thread. The Loctite has to be applied 
in a small dose into the nut. 
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smr2009-02�7 _b 

1. Step collar 
2. 0-ring 
3. Turbine 
4. Washer 
5. Cap nut 

Complete installation of supercharger shaft, en­
gine side as follows: 

IN1Ji@j It is of the utmost importance that 
all parts be absolutely clean. The compressor 
shaft spins at up to 45 000 RPM and any debris 
could cause a failure. 

9. Install the first friction shim. 

NOTE: The friction shims have the same inner di­
ameter. 

ffl1Jil1Jj Manipulate friction shims with care, 
those parts are sensitive. 

10. IMPORTANT: Apply ISO FLEX GREASE TO PAS 
NB 52 (P/N 293 550 021) to the inner diameter 
of the gear thrust surface on the shaft, friction 
shims, needle bearing, shaft surface and lock 
washer. 

1i![1Jit1Jj No other grease can be used, other­
wise damage to bearings will occur. 

11. Install the NEW needle bearing on the com-
pressor shaft. 

NOTE: The new needle bearing contains 40 nee­
dle pins trapped in a wax strip with an adhesive 
backing. 

12. Remove the adhesive backing. 

13. Install the drive gear over the needle bearing. 

14. Install the second friction shim. 

15. Install the lock washer. 

16. Apply engine oil to the spring washers. 

17. Position the spring washers as per illustration. 
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ffl11il1Jj When installing the spring washers, 
take care of the exact installation direction of 
the washers. 

smr2 006-012-009_a 

1. Spring washers 

18. Install the L-ring on the compressor shaft. 

19. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
the hexagonal nut threads before tightening it. 

TORQUE 

Hexagonal nut I 29 N•m (21 lbf•ft) 

smr2006-012-00 9_a 

1. Nut 
2. L-ring 
3. Spring washers 
4. Lock washer 
5. Friction shims 
6. Drive gear 
7. Needle bearing 

NOTE: The L-ring will preload the spring washers. 

20. Hold the lock washer of the supercharger 
shaft (engine side) and tighten the cap nut. 

REQUIRED TOOL 

SUPERCHARGER RETAINING KEY 
(P/N 529 036 027) 

TORQUE 

Cap nut I 29 N•m (21 lbf•ft) 

21. Apply LOCTITE 5910 (P/N 293 800 081 l on super­
charger housing sealing surface. 

lmt2011-011 

1. Apply Loctite 5910 on sealing surface 

22. Assemble supercharger housing halves. 

22.1 Apply LOCTITE 243 (BLUE) (P/N 293 800 
060) on retaining screws. 

22.2 lighten supercharger housing halves 
screws according to the following se­
quence. 

TORQUE 

Supercharger housing t 9 N•m (80 lbf•in) 
halves screws 

SUPERCHARGER TIGHTENING SEQUENCE 

23. Verify the clutch slipping moment. Refer to 
SUPERCHARGER CLUTCH SLIPPING MO­
MENT (BENCH TEST) in this subsection. 

Supercharger Installation 

1. Grease sealing surface between supercharger 
and PTO housing with SUPER LUBE GREASE 
(P/N 293 550 030). 

NOTE: Ensure 0-rings are installed. 
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R1503motr247A 

1. Super Lube grease 

2. Install supercharger on PTO housing. 

3. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
the retaining screws. 

4. Tighten supercharger retaining screws to spec­
ifications. 

TORQUE 

Supercharger retaining I 9 N•m (80 lbf•in) 
screws 

NOTE: For the upper retaining screw the follow­
ing tool must be used mounted 90° to torque 
wrench. 

REQUIRED TOOL 

TORX ADAPTER 

(P/N 529 035 938) 

FOOB1UA 1 

' 

1. Torx adapter perpendicular to torque wrench 

A. 90° 

& 

1ifl1)mJj Not installing the tool as shown will 
change the torque a p plied to the screw. 

60 

5. After complete installation of the supercharger, 
the slipping moment has to be rechecked. 
Refer to SUPERCHARGER CLUTCH SLIPPING 
MOMENT (ON ENGINE) at the beginning of 
this subsection. 
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INTERCOOLER (215 ENGINE) 

SERVICE TOOLS 

Description Part Number Page 

VACUUM/PRESSURE PUMP ........ . . . . . . . . . ................................... . . . .  529 021 800 . . . . . . . .. . . . . . . . . . . . . . ..................... 62 

See INTAKE MANIFOLD 

Engine oil 

Imm =Component must be replaced when removed. 

smr2011 -045-001_ a 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

@coiliJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

INTERCOOLER 

lntercooler Leak Test 

Perform intercooler leak test when engine looses 
performance, when there is white exhaust smoke 
or when temperature in exhaust system is to high. 

A WARNING 

Let engine cool down prior to perform leak 
test. Direct contact with hot engine may re­
sult in skin burn. 

NOTE: The inspection can be done while inter­
cooler remains installed in intake manifold. 

Remove: 

- Outlet hose from exhaust manifold 

- Inlet hose from intercooler. 
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smr2006-012-007_a 

INTERCOOLER PULLED OUT FOR CLARITY PURPOSE ONLY 
1. lntercooler 
2. Outlet hose 
3. Inlet nipple 

Plug intercooler inlet nipple. 

Install an adapter on the outlet hose to connect a 
pressure pump. 

REQUIRED TOOL 

VACUUM/PRESSURE PUMP 
(P/N 529 021 800) 

Pressurize the intercooler as follows: 

PRESSURE TEST 

69 kPa (10 PSI) for 10 minutes minimum 

If there is a pressure drop, first spray hoses and 
adapters with a soapy solution to ensure they are 
not leaking. 

Otherwise, remove intercooler from manifold to 
spray soapy water on it. If air bubbles are present, 
replace the intercooler. Refer to procedures fur­
ther in this subsection. 

Properly reinstall removed parts. 

Make sure the intercooler outlet hose is installed 
in the holding device (located on the oil filler tube) 
otherwise the hose will scuff on the engine block. 
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1. lntercooler outlet hose holding device 

lntercooler Removal 

Remove intake manifold. Refer to INTAKE MAN­

IFOLD subsection. 

Remove collar from intercooler. 

F19000B 2 

TYPICAL 
1. lntercooler 
2. Collar 

Carefully pull intercooler out of intake manifold. 

lmr2011·012 
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smt2006-012-00 7_a 

1. lntercooler 
2. Profile ring 
3. Collar 

lntercooler Installation 

Installation is essentially the reverse of removal 
procedures. However pay particular attention to 
the following. 

Ensure profile rings are properly installed on inter­
cooler and apply engine oil on them to ease instal­
lation. 

While properly aligning the inner end of intercooler 
in intake manifold, gently push intercooler until it 
bottoms. 

Rotate intercooler to position nipples as shown. 

1. Intake manifold flange 
2. Nipple parallel with manifold flange 

NOTE: If intercooler is hard to push in, a clamp 
can be used to press intercooler in. 
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F1900FA 

1. Clamp 
2. Plastic block between nipples 
3. Plastic block 

Reinstall collar. 

Reinstall intake manifold. 
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INTERCOOLER (255 AND 260 ENGINES) 

SERVICE TOOLS 

Description Part Number Page 
LARGE HOSE PINCHER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529 032 500 ........................................... 68 
VACUUM/PRESSURE PUMP ........................................................ 529 021 800 . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . .  68 

------ ----------- ----------------------------------------------
• 

' 150 Series 
180 Series 

4 N•m 
(35 I bf.in)...----.;....-..--;� 

9 N•m 
(80 !bf.in) 

+ Loctite 243 
& 

5 N•m 1 

(44 lbfein} + ; 
Loctite 243 , 

I 
I 

·-------------------------------------------------------------' 

.------------------- - -----------------------------------------

200 Series 
230 Series 

0 
\ 

9 N•m 
(80 lbfein) 

+ Loctite 243 

I 
I 

. I 
/ 1 I 

I : 

I 

,�! 
l See JET PUMP SUPPORT 
l in HULL Subsection 

I 

'------------------------------- ------------------------------' 
lmr2011-013-001-' 
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- - -----------------------------------------------------------� 

750 Series 

I 
1 180 Series 
1 200 Series 
: 230 Series 

I 

I 

/ 

1.7 N•m 
(15 lbf•in) 

1.7 N•m 
(15 lbfoin) 

I 
I 
' 

I 

� ------------------------------===-�-------------------------

lmr20 1 1-01 3-00Z..a 
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GENERAL 

During assembly or installation. use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

lctomJj Torque wrench tightening specifica­
tions must be strictly adhered to. 

A WARNING 

Locking devices must be replaced when re­
moved (e.g.: locking tabs, elastic stop nuts, 
cotter pins, etc.}. 

ftcomJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

MAINTENANCE 

INTERCOOLER FLUSHING 

Flushing the intercooler with fresh water is essen­
tial to neutralize corroding effects of salt or other 
chemical products present in water. It will help to 
clean up sand, salt, shells or other particles in in­
tercooler. 

NOTE: lntercooler is flushed with the exhaust 
system, as they are on the same circuit. 

Exhaust system and intercooler should be flushed 
each time: 

- Boat is used in salt water and is not expected 
to be used further the same day. 

- Boat is used in foul water. 
- Boat is stored for any extended time. 

Refer to EXHAUST SYSTEM subsection for flush­
ing procedure. 

LU•JmJj Failure to flush the system, when 
necessary, will severely damage engine inter­
cooler or exhaust system. 

PROCEDURES 

INTERCOOLER 

A CAUTION Let engine cool down prior to 
work on intercooler. 

lmr2011·013 

lntercooler Cleaning 

If temperature in intake manifold gets too high or 
if engine is down in performance, intercooler may 
require to be cleaned. 

The exhaust system should be flushed first. as it 
may unclogged the intercooler. If not, then pro­
ceed with the intercooler cleaning procedure as 
detailed here. 

NOTE: The exhaust temperature will decrease 
when the intercooler is clogged because more 
water is rerouted through the exhaust system. 

To clean the intercooler, do the following: 

INomJj Never try to clean the intercooler 
with chemical products. Only use fresh water. 
Chemical products will permanently damage 
the internal parts of intercooler. 

1 . Remove the INTERCOOLER from the boat. 
See procedure further in this subsection. 

2. Poor fresh water into the water outlet fitting. 

smr2000-040-012 J 

1. /ntercooler water inlet fitting 
2. /ntercooler water outlet fitting 

3. Let water into intercooler for many hours. Oc­
casionally, shake the intercooler to soak off de­
posits. 

4. Rinse the intercooler using a garden hose in­
stalled on water outlet. 

5. Let water flows out of intercooler a few min­
utes to evacuate internal deposits. 

6. Check water flow. 

WATER FLOW 

LOW OR 1. Repeat cleaning procedure. 

ERRATIC 2. Replace the intercooler. 

HIGH AND lntercooler is not clogged. 
REGULAR 

7. Perform a leak test before installing the inter­
cooler in the boat. 
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lntercooler Leak Test 

Block intercooler water inlet and outlet hoses. 

REQUIRED TOOL 

LARGE HOSE PINCHER 

(P/N 529 032 500) 

smr20 11·012-00 <.. o 

TYPICAL - SOME PARTS REMOVED FOR CLARITY PURPOSE 

1. lntercooler 
2. lntercooler water outlet hose 
3. lntercooler water inlet hose 

Unplug the intercooler water inlet hose from the 
intercooler. 

Install the VACUUM/PRESSURE PUMP (P/N 529 021 

800) on intercooler water inlet fitting. 

529021800 

Pressurize the intercooler. 

PRESSURE TEST 

69 kPa (10 PSI) for 10 minutes min. 

If there is a pressure drop, first spray tool, hoses 
and adapters with a soapy water solution to en­
sure they are not leaking. 

Otherwise, replace the intercooler. 

lntercooler Removal 

Access the engine compartment. 

68 

Disconnect both air hoses. 

smf'2008-040-004 _a 

TYPICAL 
1. lntercooler air inlet hose 
2. lntercooler air outlet hose 

Detach intercooler retaining straps. 

smr2008-040-005_ s 

TYPICAL 

1. lntercooler straps 

Disconnect water hoses from the rear left side of 
intercooler. 

smr2006-040-006_ t 

TYPICAL 

1. lntercooler water inlet hose 
2. lntercooler water outlet hose 

Remove the intercooler. 

lntercooler Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

lmr2011-013 
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Subsection 06 (INTERCOOLER (255 AND 260 ENGINES)) 

Ensure hoses are routed correctly and locking ties 
are positioned at proper locations. 

Run engine above 4000 RPM for 30 seconds 
to push air out and allow intercooler to fill com­
pletely. 
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EXHAUST SYSTEM 

SERVICE TOOLS 

Section 02 ENGINE 
Subsection 07 (EXHAUST SYSTEM) 

Description Part Number Page 

FLUSHING CONNECTOR ADAPTER .. .................. ........................ 295 500 473 ..... . . . . .............. . ................... 78 

SPRING INSTALLER/REMOVER (SMALL).................................... 529 035 989 ........................................... 80 

SERVICE PRODUCTS 

Description Part Number Page 

LOCTITE 243 (BLUE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 800 060 ........................................... 83 
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Subsection 0 

d 180 Series 150an 
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---

/1\. 16 N•m � \ (142 lbfoin) � / -,, ''W11 1� Loctite 567 1 Ut�(pl�� sealant 

-

---
-

-

�'" 
\ 

--
-

- n 

�i4nJ 

� dj 1�i'.ft1 &ff 
� Hull Loctite 5150 

(silicone seala�nt_:_) _______ _ 
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210 Series (Port Side) 

16 N•m 
(142 lbfein) 

I 

lm•2011-0ld-003 _o 
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See 
ELECTRONIC 

FUEL 
INJECTION (EFI) 

23 N•m 
(17 lbfeft) 
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21 O Series (Starboard Side) 

16 N·m 
(142 lbfoin) 

(),I 

lmr2011 -014.103_a 
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�4N•m 
/ (35 lbfoin) 

/See ELECTRONIC � I FUEL INJECTION (EFI) '\ .r� "'i" ft J.l � 
�� 

i i ' 1 ! 
. . I I 

' 

' ' 

I l 

' 

Loctite 5150 
(silicone 
sealant) 

Hull 
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200 and 230 Series (Port Side) 

16 N•m (142 lbf-in) 

µ Loctite 567 Di , J (pipe sealant) 

� �- 9.5N•m �
J

f•inl 

230 Series 

't62 ' 
I I 
I I 
I I 
I I 
I I 

""'2011-014· 1 02_• 
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See ELECTRONIC , 
�CT/ON (EF/J L 

4N·mC (35 lbf•in) 

230 Series ��---------, 
I I 

I I 

I I 

I I 
�---------' 

I 
L---�--------' 

23 N•m/ (17 lbMt) 
Loctite 5150 

(silicone 
sealant) 

200 Series 
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200 and 230 Series (Starboard Side) 

16 N•m 
(142 lbf•in) 

I Loctite 567 

,-----is N:mf$J � (84 lbfoin) � 4N•m 
�(35 lbf.in) 

lt&2 1 

I I 

I I 

I I 

: L/)1 ------lv See ELECTRONIC 
FUEL INJECTION (EFIJ 

1""201 1 -01 4-002.• 
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4N•m 
(35 lbf•in) 

_Jy-
\ 

4 N•m 
(35 lbfoin) 

-� 
,/ 

230 Series :�---------: 
I I 
I I 
I I 
I I 
, _________ , � ----- -- ----- -

, 

I 
I 

I 

I 

I 

I 

I 

I -------------' 

200 Series 

Loctite 5150 
(silicone 
sealant) 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

ffl•)ifl1j When installing exhaust hoses (muf­
fler or resonator), ensure exhaust hose clamps 
are located after the exhaust spud bulge and 
they must not overlap each other. 

14'('1ifl1j Torque wrench tightening spec ifica­
tions must be strictly adhered to. 

A WARNING 

Locking devices must be replaced when re­
moved (e.g.: locking tabs, elastic stop nuts, 
cotter pins, etc.). 

RZtJit;j Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

SYSTEM DESCRIPTION 

The exhaust system is cooled by water provided 
by a pressurized area in the jet pump (open loop 
system). 

The same water is also used to cool the inter­
cooler (supercharged engines). 

3 

srnr2008-0 I 3-00 7 _a 

215 ENGINE 
1. lntercooler 
2. lntercooler water inlet 
3. lntercooler water outlet 
4. Exhaust manifold water inlet 
5. Exhaust manifold 
6. Exhaust manifold water outlet (to pump support) 
7. Exhaust manifold water outlet (to exhaust pipe and muffler) 

lmr201 l-014 
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1 

smr?000-021-002..e 

155, 255 AND 260 ENGINES 
1. Exhaust manifold water inlet 
2. Exhaust manifold 
3. Exhaust manifold water outlet (to pump support) 
4. Exhaust manifold water outlet (to exhaust pipe and muffler) 

Water from the exhaust manifold jacket is di­
rected to the exhaust pipe via 2 hoses. 

smr2008-013-00S_a 

TYPICAL 

Water exits the exhaust pipe water jacket through 
holes to inject water in the muffler and resonator. 

snv2008-013-009_a 

TYPICAL 
1. Water jacket holes 

The water is evacuated through the exhaust outlet 
in the transom area. 
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Exhaust System Technical 
Specifications 

TYPE 
Total Loss Cooling System 
(TLCS) 

WATER FLOW 
Flow from jet pump 
(no water pump) 

TEMPERATURE Calibrated outlet fittings 
CONTROL (no thermostat) 

SYSTEM BLEEDING Self-bleed type 

SYSTEM DRAINING Self-drain type 

MAINTENANCE 

EXHAUST SYSTEM FLUSHING 

Flushing the exhaust system with fresh water is 
essential to neutralize corroding effects of salt or 
other chemical products present in water. It will 
help to remove sand, salt, shells or other particles 
in water jackets, exhaust system, intercooler {su­
percharged engines) and hoses. 

Exhaust system flushing should be performed 
when the boat is not expected to be used further 
the same day or when the boat is stored for any 
extended time. 

IM1Jifi1j Failure to flush the system, when 
necessary, will severely damage intercooler 
and exhaust system. Make sure engine oper­
ates during entire procedure. 

A WARNING 

Perform these operations in a well ventilated 
area. Certain components in the engine 
compartment may be very hot. Direct con­
tact may result in skin burn. Do not touch 
any electrical part or jet pump area when 
engine is running. 

A WARNING 

When operating the engine while the boat is 
out of the water, the heat exchanger in the 
ride plate may become very hot. Avoid any 
contact with ride plate as burns may occur. 

1. Connect a garden hose to connector located at 
the rear of boat on jet pump support. Do not 
open water tap yet. 
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F07EOIC 3 2 

TYPICAL 
1. Flushing connector 
2. Quick connect adapter and flushing connector adapter (optional) 
3. Garden hose 

NOTE: The following tool is recommended when 
a quick connect adapter is used to ease garden 
hose installation. 

RECOMMENDED TOOL 

FLUSHING 
CONNECTOR ADAPTER 

(P/N 295 500 473) 

FOOEOSA 1 

1. Quick connect adapter 
2. Flushing connector adapter 

2 

2. To flush the exhaust system, start the engine 
then immediately open the water tap. 

1Mt10iij Always start the engine before 
opening the water tap. Open water tap im­
mediately after engine is started to prevent 
overheating. Never run engine without sup­
plying water to the exhaust system when boat 
is out of water. 

3. Run the engine about 20 seconds at a fast idle 
between 4000 - 5000 RPM. 

ti'ltJi[iJj Never run engine longer than 2 min­
utes. Drive line seal has no cooling when boat 
is out of water. 

4. Ensure water flows out of jet pump while flush­
ing. 

lmrLUl 1·014 



5. Close the water tap, then stop the engine. 

Rtt1ifHj Always close the water tap before 
stopping the engine. 

6. Disconnect the garden hose. 

QZt1i@j Remove flushing connector adapter 
after operation (if used). 

PROCEDURES 

MUFFLER 

A CAUTION Certain components in the 
engine compartment may be very hot. Let 
exhaust system cool down prior to removing 
parts. 

Muffler Access 

To access engine compartment, refer to ENGINE 

ACCESS in ENGINE REMOVAL AND INSTALLA­

TION subsection. 

210 Series 

Remove air intake system, refer to AIR INTAKE 

SYSTEM subsection. 

Muffler Removal 

1. Disconnect exhaust hose from muffler outlet. 

TYPICAL 

1. Exhaust hose 
2. Muffler 

2. Cut locking tie securing water outlet hose (ex­
haust system) and blow-by hose. 

3. Disconnect the upper water outlet hose from 
the exhaust manifold. 

lmr2011·014 
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>m'2006·013-0 1 9_a 

TYPICAL 

1. Exhaust manifold water outlet hose 
2. Exhaust manifold fitting 

4. Gently disconnect the hose from blow-by valve. 

5. Unscrew exhaust clamp. 

11'C•JiliJj Do not use pneumatic or electric 
tools as seizure of the fastener may occur. 

sm'2008-013-021_a 

TYPICAL 

1. Exhaust clamp 

6. Move exhaust clamp onto exhaust manifold. 

smr2008-01 3-022_a 

TYPICAL 

1. Opened exhaust clamp on exhaust manifold 

7. Disconnect the exhaust gas temperature sen­
sor (EGTS) from muffler. 
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smr2008-013-02J_a 

TYPICAL 
1. Exhaust gas temperature sensor 
2. Muffler 

8. Cut locking ties and move or remove other 
hoses as required to permit removal of muffler. 
Note the position of locking ties and hoses for 
reinsta I lation. 

9. Detach muffler strap. 

RECOMMENDED TOOL 

SPRING 
INSTALLER/REMOVER 

(SMALL) (P/N 529 035 989) 
=O 

10. Move muffler backward to extract exhaust 
manifold from exhaust pipe. 

11. Remove the muffler from boat. 

Muffler Inspection 

1 . Check muffler for: 

- Cracks 

- Corrosion 

- Other damages. 

2. Check if exhaust hose is: 

- Brittle 

- Hard 

- Cracked 
- Otherwise damaged. 

3. Replace any defective part. 

Muffler Installation 

With a new muffler, install the EGTS sensor. Re­
fer to ELECTRONIC FUEL INJECTION (EFI) sub­
section. 

1. Place the muffler in hull. 

2. Align the exhaust pipe flange to the exhaust 
manifold. Rotate and move muffler so that the 
exhaust pipe flange makes perfect contact with 
exhaust manifold. 

3. Install exhaust clamp with the nut upward. 

80 

4. lighten clamp loosely. 

5. Using a 50 mm (2 in) spacer (in this case a bolt), 
position the exhaust pipe. See following illus­
tration. 

smr200 8-01 3-0 27_a 

TYPICAL 
1. Engine lifting ring 
2. Spacer 
3. Exhaust pipe fitting 

6. Confirm that the index mark on the exhaust 
pipe is aligned with the index mark on the ex­
haust manifold. 

smc10 08-013-025 JI 

TYPICAL 
1. Exhaust manifold index mark 
2. Exhaust pipe index mark 

7. lighten exhaust clamp. 

TORQUE 

Exhaust clamp I 11 N•m (97 lbfein) 

ffl11mJj Do not use pneumatic or electric 
tools as seizure of the fastener may occur. 

8. Install the muffler strap. 

lil[•)mJj Do not rotate muffler during strap in­
stallation. The use of a soapy water solution on 
inner side of muffler strap is recommended. 

9. Install all other removed parts. 

lmr2011·014 



10. After instal lation, test run the engine while 
supplying water to the exhaust system. En­
sure there is no water or exhaust gas leakage 
when engine is running. 

ftloi@j Never run engine without supplying 
water to the exhaust system when the boat is 
out of water. 

EXHAUST PIPE 

Exhaust Pipe Removal 

1. Remove MUFFLER, see procedure in this sub­
section. 

2. Disconnect water inlet hose from exhaust pipe 
fitting. 

smr 2008-0 1 3-033_ a 

TYPICAL 
1. Water inlet hose 
2. Exhaust pipe 

3. Loosen rubber adapter clamps. 

TYPICAL 
1. Muffler 
2. Rubber adapter 
3. Clamps 
4. Exhaust pipe 

4. Remove exhaust pipe and the rubber adapter. 

lmr2011·014 
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Exhaust Pipe Inspection 

1. Inspect exhaust pipe for: 

- Cracks 

- Flange damages 

- Other damages. 

2. Replace exhaust pipe as required. 

3. Check if the rubber adapter is: 

- Brittle 

- Hard 

- Otherwise damaged. 

4. Replace rubber adapter if necessary. 

Exhaust Pipe Installation 

1. Trace an index mark to locate the middle of the 
bulge opening on the muffler. 

TYPICAL 
1. Bulge 
2. Middle of the opening 

2. Install the rubber adapter on exhaust pipe. En­
sure rubber adapter is properly seated against 
exhaust pipe shoulder. 

1 

TYPICAL 
1. Exhaust pipe shoulder 
2. Rubber adapter 

NOTE: Do not use soap or lubricant to install 
hose. 

3. Center the identification band on the rubber 
adapter between both exhaust pipe marks. 
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3 

sm r 2008-01'3-036 ... a 

TYPICAL 
1. Identification band on rubber adapter 
2. Retaining clamp 
3. Exhaust pipe index marks 

4. Tighten retaining clamp. 

TORQUE 

Rubber adapter 

I retaining clamp 
9 N•m (80 lbf•in) 

5. Slide the other clamp on the rubber adapter. 

6. Insert the exhaust pipe into the muffler. 

7. Align the center of the identification band on the 
rubber adapter with the index mark previously 
traced on the muffler. 

smr2008-01 3-037.a 

TYPICAL 
1. Middle of rubber identification band 
2. Center index mark of the muffler bulge opening 

8. Using a caliper, measure the distance between 
the exhaust pipe shoulder and the outside of 
the muffler bulge. 

9. Position the muffler to 95 mm ± 2 mm 
(3.74in ± .079in). Check the distance in sev­
eral places. 
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TYPICAL 
1. Rubber adapter end 
2. Outside of the muffler bulge 

A. 95mm ± 2mm {3.74in :t .079in) 

10. Tighten retaining clamp. 

TORQUE 

Rubber adapter 

I retaining clamp 
9 N•m (80 lbf•in) 

11. Install muffler in vehicle. Refer to MUFFLER 
INSTALLATION in this subsection for com­
plete procedure. 

EXHAUST MANIFOLD 

Exhaust Manifold Access 

To access engine compartment, refer to ENGINE 
ACCESS in ENGINE REMOVAL AND INSTALLA­
TION subsection. 

210 Series 

Remove the air intake tube, refer to AIR INTAKE 
SYSTEM subsection. 

Exhaust Manifold Removal 

1. Move muffler rearwards to make room. Refer 
to MUFFLER REMOVAL in this subsection to 
know how separate muffler from exhaust man­
ifold. 

2. Disconnect the lower water outlet hose from 
the aft end of the exhaust manifold. 

3. Disconnect the cooling system supply hose un­
derneath the front part of the exhaust manifold. 

4. Unscrew the exhaust manifold starting with the 
lower screws. This will help to secure the man­
ifold as you remove the screws. 

5. Remove the exhaust manifold from the boat. 

Exhaust Manifold Inspection 
1. Inspect exhaust manifold condition, pay atten­

tion for cracks or other damages. 
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2. Check contact surfaces and hose. Replace any 
defective part. 

3. Inspect plane surfaces, ensure they are not 
warped. 

NOTE: Small deformations can be corrected by 
grinding the surface with a fine sand paper. Lay 
the sand paper on a plane surface and rub part 
against oiled sand paper. 

4. Clean all metal components in a solvent. 

Exhaust Manifold Installation 

Installation is essentially the reverse of removal 
procedures. However, pay particular attention to 
the following. 

NOTE: There is no gasket between cylinder block 
and exhaust manifold. 

1. Apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
threads of screws. 

2. To help hold the exhaust manifold while in­
stalling screws, first insert the manifold into 
the exhaust pipe then, install the upper front 
screw. Continue with the remaining screws. 

3. Torque screws to specification as per sequence 
illustrated. 

TORQUE 

Exhaust manifold screws I 9 N•m (80 lbf•in) 

TYPICAL - MANIFOLD TORQUE SEQUENCE 

4. Install all other removed parts, refer to appli­
cable exploded view for service products and 
torques. 
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5. After installation, test run the engine while sup­
plying water to the flushing connector. Ensure 
there is no water or exhaust gas leakage when 
the engine is running. 

IW•)i[l/¥1 Never run engine without supplying 
water to the exhaust cooling system when boat 
is out of water. 

RESONATOR 

Resonator Access 

To access engine compartment, refer to ENGINE 
ACCESS in ENGINE REMOVAL AND INSTALLA­
TION subsection. 

210 Series 

Remove air inlet system for increased access to 
the resonator. 

200 and 230 Series 

When equipped with a 255 engine, remove the in­
tercooler. Refer to INTERCOOLER (255 ENGINE) 
subsection. 

Resonator Removal 

1. Disconnect both hoses from resonator. 

2. Remove strap(s} retaining resonator. 

TYPICAL 
1. Hose from muffler 
2. Resonator outlet hose 
3. Resonator strap 

3. Carefully pull out the resonator. 

Resonator Inspection 

1. Inspect parts condition paying attention for: 

- Deformation 

- Cracks 

- Other damages. 

2. Check hoses and retaining straps. 

3. Replace any defective part. 
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Resonator Installation 

Installation is the reverse of the removal proce­
dures. However, pay attention to the following. 

1 . Remove outlet hose from exhaust outlet. 

2. Install outlet hose on resonator. 

3. Install resonator in position while inserting out­
let hose on exhaust outlet. 

4. Install all other removed parts. 

5. After installation, test run the engine while sup­
plying water to the exhaust system. Ensure 
there is no water or exhaust gas leakage when 
the engine is running. 

IMoiflJI Never run engine without supplying 
water to the exhaust system when boat is out 
of water. 
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PTO HOUSING AND MAGNETO 

SERVICE TOOLS 

Description 

3-PIN MAGNETO HARNESS ADAPTER ....................................... . 

BLIND HOLE BEARING PULLER SET .......................................... . 

HANDLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

IMPELLER REMOVER/INSTALLER .............................................. . 

OETIKER PLIERS .......................................................................... . 

STARTER DRIVE SEAL PUSHER ................................................. .. 

SUCTION PUMP .......................................................................... . 

SERVICE PRODUCTS 

Description 

ISOFLEX GREASE TOPAS NB 52 ................................................ . 

LOCTITE 243 (BLUE) .................................................................... . 

LOCTITE 648 (GREEN) ................................................................ . .  

PULLEY FLANGE CLEANER ........................................................ . 

lmr201l·Ol 5 

Part Number Page 

529 036 016 . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . ... 94-95 

529 036 117 ........................................... 93 

420 877 650 ........................................... 93 

529 035 820 ........................................... 92 
295 000 070 ........................................... 92 

420 876 502 ........................................... 93 

529 035 880 ........................................... 87 

Part Number Page 

293 550 021 ..................................... 93, 99 
293 800 060 . . . . . . . .. . . . . . . ...... .... . . . . . . . . . . . .  91, 96 

413 711 400 ... . . ... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93 

413 711 809 ..................................... 88, 91 

85 



Section 02 ENGINE 
Subsection 08 (PTO HOUSING AND MAGNETO) 

9 N•m 
(80 lbf•in) 

J Loctite �&243 

�o 

9 N•m 
(80 lbfoin) 

I Loctite v&243 

ilim = Component must be replaced when removed. 
smr2010-022-001_b 
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� .. 
15 N•m 

(133 lbfoin) 
+50° 

. Engine r -i oil Loctite 

u 
648 

250N•m�. 
(184 lbfoft) 
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GENERAL 

NOTE: It is good practice to check for fault 
codes using the B.U.D.S. software as a f irst trou­
bleshooting step. Refer to the DIAGNOSTIC AND 
FAULT CODES subsection. 

Always carry out electrical tests on components 
before removing or install ing them. 

During assembly, use torque values and service 
products as specified in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 
Torque wrench tightening specifications 
must be strictly adhered to. 

Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

UZ.JiliJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

A WARNING 
Before carrying out any inspection or main­
tenance procedure on the vehicle, wait until 
the engine and exhaust have cooled down to 
avoid potential burns. 

PROCEDURES 

PTO HOUSING 

PTO Housing Access 
1 . Remove parts as required to access engine, re­

fer to ENGINE ACCESS in ENGINE REMOVAL 
AND INSTALLATION subsection. 

2. Turn the main battery cut-off switch to OFF 
when working on the engine. 

lmr2011-015 
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1. ON position 

3. On 210 series, remove air intake system, refer 
to AIR INTAKE SYSTEM subsection. 

4. Move muffler rearwards. Refer to EXHAUST 
SYSTEM subsection. 

5. Refer to PROPULSION subsection and remove 
the following: 

- Jet pump 

- Drive shaft 

- Drive shaft boot. 

PTO Housing Removal 
1. Drain the engine oil. Refer to LUBRICATION 

SYSTEM subsection. 

2. Remove the cylinder head cover. Refer to 
CYLINDER HEAD subsection. 

3. Insert the tube of the suction pump in the lower 
area of the timing chain . 

TYPICAL 

REQUIRED TOOL 

SUCTION PUMP 
(PIN 529 035 880) 

1. Suction pump cube 
2. Edge of cylinder block 

4. Syphon remaining oil out of the lower timing 
chain case. 
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5. Drain engine coolant, refer to the COOLING 

SYSTEM subsection. 

6. Disconnect at throttle body the air intake hose. 

7. On supercharged models, remove the super­
charger, refer to the SUPERCHARGER subsec­
tion. 

sm r2009-020.005_b 

TYPICAL 
1. Supercharger 

8. Disconnect CPS connector. 

smr2000-023-01 6_a 

TYPICAL - CPS CONNECTOR 

9. Disconnect the magneto connector. 
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TYPICAL 
1. Magneto connector 
2. ECM 
3. Throttle body 

10. Place rags under PTO housing to prevent oil 
spillage. 

NOTE: Up to 250 ml (8 U.S. oz) of oil could flow 
out when removing PTO housing. If spillage 
occurs, clean immediately with PULLEY FLANGE 

CLEANER (P/N 413 711 809) to prevent oil stains. 

11. Remove both rear engine support screws. 

sm12009-016-020_b 

TYPICAL - RIGHT SIDE OF VEHICLE 
1. Rear engine support screw 

NOTE: When removing the rear engine support 
screws, secure the shims from each mount (as 
applicable) in a separate bag, identified to the 
mount position (LH or RH side). 

lmr2011-015 
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Subsection 08 (PTO HOUSING AND MAGNETO) 

smr2009-0 16-022.J> 

TYPICAL - LEFT SIDE OF VEHICLE 
1. Rear engine support screw 

12. Slightly lift aft end of engine and insert a safely 
block under the engine to secure it in this po­
sition. 

13. Remove LH rear engine support. 

TYPICAL 
1. Engine support 

14. Remove water pump housing, refer to COOL­
ING SYSTEM subsection. 

s mr2007-01 6-003_c 

TYPICAL 
1. Water pump housing 

15. Remove PTO housing retaining screws. 

lmr2011-015 

NOTE: Note position of the CPS harness retaining 
clamp position as indicated in the following illus­
tration for reinstallation. 

smr2009-022 - 001_a 

1. PTO housing 
2. CPS harness retaining clamp 
3. CPS 

16. Remove PTO housing from engine. 

ffl'1ffl1j To prevent damaging contact sur­
faces, be sure to use prying lugs to separate 
PTO housing from engine. 

NOTE: Carefully separate PTO housing from en­
gine using two flat screwdrivers prying equally 
on opposite sides of the housing and at the same 
time. Proceed slowly to prevent starter drive 
spring discs and thrust washer from falling down 
into bilge area. 

s mr2005-034-002_a 

TYPICAL 
1. Spring discs 
2. Thrust washer 
3. Starter drive 
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17. Remove PTO housing gasket and discard it. 

PTO Housing Inspection 

1. Inspect PTO housing for cracks or any other 
damages. Replace if necessary. 

2. Inspect the needle bearing used to support the 
starter drive shaft in the PTO housing. 

NOTE: Clean all disassembled metal components 
in a non-ferrous metal cleaner. 

3. Inspect oil strainer for contaminants, debris or 
other particles. Clean as required. 

1 � 

R 1503moul17A 

TYPICAL 
1. PTO oil strainer 

PTO Housing Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

1. Apply lubricants, sealers or threadlocker as 
specified in exploded view. 

2. Apply torques as specified in exploded view. 

3. Install starter drive, see STARTER DRIVE IN-

STALLATION further in this subsection. 

4. Install a NEW PTO housing gasket. 

NOTE: When installing the PTO housing, you will 
need to rotate the oil/water pump shaft slightly to 
align it with the balance shaft for proper insertion. 

IN'1itfl1j Pay particular attention to the PTO 
housing gasket alignment to ensure that it 
does not get pinched, or slide out of its sur­
face contact area. Never force housing when 
installing it. If there is a strong resistance, re­
move housing and check oil/water pump shaft 
alignment and starter drive gear alignment. 

INomJj Ensure the starter drive shaft is well 
aligned when engaging it in the PTO housing 
needle bearing. 

90 
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TYPICAL 
1. Pay attention that gasket remains properly positioned 

on this surface 

5. Refer to the following illustration to identify the 
locations of the various housing screws. 

smr2�22-00I J> 

1. Screws M6 x 35 
2. Screws M6 x 85 

NOTE: Install the CPS harness retaining clamp 
at the position noted during the PTO housing 
removal. 

lmr201l-Ol5 
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TYPICAL 
7. CPS harness retaining clamp 

6. Install the PTO housing screws finger tight, 
then torque them as per following table and 
sequence numbered in the illustration. 

PTO HOUSING INSTALLATION 

GASKET PRODUCT 
SCREW 

TORQUE 

LOCTITE 

243 (BLUE) 9N•m 
NEW 

(P/N 293 800 (80 lbf•in) 
060) 

smr2009-022-00 1 _c 

PTO HOUSING TORQUE SEQUENCE 

7. Reinstall LH engine support as per following ta­
ble. 

LH ENGINE SUPPORT INSTALLATION 

PRODUCT TORQUE 

LOCTITE 243 (BLUE) 
23 N•m (17 lbf•ftl 

(P/N 293 800 060) 

8. Remove safety block from under engine. 

9. Install both rear engine support screws loosely. 

lmr2011-015 

10. Carry out an engine alignment, refer to the EN­
GINE REMOVAL AND INSTALLA T/ONsubsec­
tion. 

Ql•DtiJ'I An engine alignment procedure 
must be carried out to ensure proper engine 
alignment or severe component damage may 
occur. 

11. Install all remaining parts, reconnect hoses 
and electrical connectors. Refer to applica­
ble subsections for procedures and specific 
details (torques, service products or instruc­
tions). 

12. Refill engine with oil and cooling system with 
coolant. Refer to LUBRICATION SYSTEM and 
COOLING SYSTEM subsections. 

PTO SEAL 

PTO Seal Inspection 

1. Inspect the PTO seal on the PTO housing. If 
brittle, hard or damaged, or if you see a sign of 
oil leakage, replace it. 

2. Inspect ball bearing within PTO seal for exces­
sive play and smooth operation. 

3. Replace PTO seal if oil seal or ball bearing is 
damaged. 

snv2009-022-006_a 

TYPICAL 
1. PTO seal 

PTO Seal Removal 
1 . Place rags under PTO housing to prevent 

spillage. If spillage occurs, clean immediately 
with PULLEY FLANGE CLEANER (P/N 413 711 

809) to prevent oil stains. 

NOTE: Take note of seal position and orientation 
of Oetiker clamp for installation. 
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2. Remove the Oetiker clamp retaining the seal to 
the PTO housing. 

smr 2009-022 -00 7 _a 

TYPICAL 
1. Oetiker clamps 
2. PTO seal 

3. Pull seal from PTO housing. 

PTO Seal Installation 

1. Insert a NEW Oetiker clamp over the seal. 

2. Push seal onto PTO housing. Be sure to align 
seal and clamp as noted at removal. 

IMoi@j When installing PTO seal on super­
charged engines, make sure to position the 
Oetiker clamps as illustrated. 

TYPICAL 
1. Oetiker clamps 

3. Crimp Oetiker clamp. 
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REQUIRED TOOL 

OETIKER PLIERS 
(P/N 295 000 070) 

PTO COUPLING 

smao10-022.002_a 

1. PTO coupling 
2. Seal 
3. Stop sleeve 

PTO Coupling Removal 

1. Lock crankshaft. Refer to CYLINDER BLOCK 

subsection for the procedure. 

2. Remove PTO seal as described in previous pro­
cedure. 

3. Unscrew coupling from crankshaft. 

REQUIRED TOOL 

IMPELLER 
REMOVER/INSTALLER 

(P/N 529 035 820) 

ffl1)i(iJ#j Apply engine oil to the removal tool 
to protect the seal located within the PTO cou­
pling. 

smtZ009-022-008_1l 

TYPICAL - TURN COUNTERCLOCKWISE TO REMOVE 
1. Impeller removal tool 
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PTO Coupling Inspection 

1. Inspect seal within coupling, if it is brittle, 
cracked or hard, replace it. 

2. Check coupling for worn or damaged splines. 
Replace as required. 

PTO Coupling Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

PTO COUPLING INSTALLATION 

PRODUCT TORQUE 

LOCTITE 648 (GREEN) 
250 N•m (184 lbf•ft) 

(P/N 413 711 400) 

STARTER DRIVE BEARINGS 

smr2009-022-009_a 

TYPICAL - PTO HOUSING 
1. Starter drive bearing 

R1503motr 56A 

TYPICAL - CYLINDER BLOCK 
1. Starter drive bearing 

tmr2011-015 

Starter Drive Bearing Removal 

1. Remove PTO housing, see procedure in this 
subsection. 

2. Remove starter drive bearing from PTO housing 
or cylinder block. 

REQUIRED TOOL 

BLIND HOLE 
BEARING PULLER SET 

(P/N 529 036 117) 

Starter Drive Bearing Installation 
1. Prior to assembly, grease starter drive bearing. 

STARTER DRIVE BEARING INSTALLATION 

PRODUCT 

ISO FLEX GREASE TO PAS NB 52 (P/N 293 550 021) 

2. Install starter drive bearing in the PTO housing 
or in the cylinder block. 

REQUIRED TOOLS 

STARTER DRIVE SEAL 
( (]go PUSHER (P/N 420 876 502) 

HANDLE �r ... 
(P/N 420 877 650) 

STATOR 

Stator Output Voltage Test 
1. Disconnect the magneto connector. 

TYPICAL 
1. Magneto connector 

2. ECM 
3. Throttle body 

2. Install the following harness adapter onto the 
magneto connector. 

NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 
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REQUIRED TOOL 

3-PIN MAGNETO 
HARNESS ADAPTER 

(PIN 529 036 016) 

3. Set multimeter to Vac scale. 

4. Start engine. 

5. Connect multimeter between each pair of YEL­
LOW wires as per following table. Measure 
voltage between each pair of wires. 

smr2009-022· 1 0Ut 

TYPICAL - STATOR OUTPUT VOLTAGE TEST 
1. Connect adapter to magneto connector 
2. Leave vehicle harness disconnected 

6. Read voltage as per following table. 

STATOR OUTPUT VOLTAGE TEST 

TEST ENGINE 
SPEED 

4000 RPM 

TERMINAL 

1 and 2 

1 and 3 

2 and 3 

VOLTAGE (AC) 

Approx. 50 Vac 

If voltage is lower than specification, carry out a 
STATOR CONTINUITY TEST and a S7ATOR INSU­
LATION TEST. See procedures in this subsection. 

Stator Continuity Test 

1 . Disconnect the magneto connector. 
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TYPICAL 
1. Magneto connector 
2. ECM 
3. Throttle body 

2. Install the following harness adapter onto the 
magneto connector. 

NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 

REQUIRED TOOL 

3-PIN MAGNETO 
HARNESS ADAPTER 

(PIN 529 036 016) 

3. Set multimeter to n. 

4. Connect multimeter between each pair of YEL­
LOW wires. 

smr2009-022·101_b 

TYPICAL - STATOR CONTINUITY TEST 
1. Connect adapter to magneto connector 
2. Leave vehicle harness disconnected 

5. Read resistance. 

STATOR CONTINUITY TEST 

TERMINAL 
RESISTANCE @ 

20°c (68°F) 

1 and 2 

1 and 3 0.1 - 1 n 

2 and 3 
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If any result is out of specification, replace stator. 

Stator Insulation Test 

1. Disconnect the magneto connector. 

smr2009-016-015.J> 

1. Magneto connector 
2. ECM 
3. Throttle body 

2. Install the following harness adapter onto the 
magneto connector. 

NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 

REQUIRED TOOL 

3-PIN MAGNETO 
HARNESS ADAPTER 

(P/N 529 036 016) 

3. Set multimeter ton. 

4. Connect multimeter between any YELLOW 
wire and engine ground. 

smr2009-022· 1 01_c 

STATOR INSULATION TEST 
1. Connect adapter to magneto connector 
2. Leave vehicle harness disconnected 

Read resistance. 

lmr2011-015 

STATOR INSULATION TEST 

TERMINAL 
RESISTANCE @ 

20°c (68°F) 

Any YELLOW wire and 
Infinity (open circuit) 

engine ground 

If there is a resistance or continuity to engine 
ground, the stator coils and/or the wiring is 
grounded and need to be repaired or replaced. 

Stator Removal 

1. Remove PTO housing, see procedure in this 
subsection. 

2. Remove stator cable holding plate from PTO 
housing. 

smr2009-0Z2-01 U 

TYPICAL 
7. Screws 
2. Holding plate 

3. Remove stator retaining screws. 

4. Remove stator from PTO housing. 

TYPICAL 
1. Stator screws 
2. Stator 
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Stator Installation 
1. For installation, reverse the removal procedure. 

However, pay attention to the following. 

NOTE: The position of the stator in the PTO hous­
ing is determined by a key on the stator and a 
notch in the magneto housing. 

smr2010-022-013_a 

TYPICAL 
1. Notch for stator 

2. Place the stator cable rubber grommet in the 
notch provided in the PTO housing. 

smr2009-022-oo9_b 

TYPICAL 
1. Stator cable grommet 

3. Apply threadlocker and torque stator and cable 
holding plate screws as per following table. 

STATOR INSTALLATION 

TORQUE 

PRODUCT (STATOR AND CABLE 

HOLDING PLATE) 

LOCTITE 243 (BLUE) 
9 N•m (80 lbf•in) 

(P/N 293 800 060) 

4. Install PTO housing as per procedures in this 
subsection. 
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ROTOR AND TRIGGER WHEEL 

Rotor and Trigger Wheel Inspection 
Inspect rotor and trigger wheel condition. Pay par­
ticular attention to the inside of the rotor for: 

- Cracks 

- Rub marks 

- Discoloration. 

If damaged, replace faulty part. 

Check the trigger wheel for bent teeth using the 
following procedure. 

1. Install a dial indicator on crankcase casting. 

2. Position the gauge on a tooth and set it to 
zero (0). Be sure to lock the indicator dial to 
prevent movement of the dial during the re­
mainder of the procedure. 

3. Draw a line on the tooth to indicate it as the first 
tooth measured (reference tooth). 

4. Gently lift the gauge contact point off the tooth 
and rotate the rotor to the next tooth. 

NOTE: When lifting contact point off the tooth for 
rotor rotation, be careful not to move gauge posi­
tion or test readings taken on next tooth will not 
be accurate with reference to the reference tooth. 

5. Gently set the gauge contact point on the next 
tooth and read the dial indicator. 

6. Repeat this procedure taking a reading at each 
tooth. 

7. Recheck reading on reference tooth to ensure 
gauge has not changed position (gauge should 
still read zero). 

TRIGGER WHEEL TEETH INSPECTION 

MAXIMUM ALLOWABLE DIFFERENCE 

0.15 mm (.006 in) 
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smr2009-0'l2-015_o 

TYPICAL 
1. Trigger wheel 
2. Dial indicator 

NOTE: If the reading exceeds the maximum al­
lowable difference, straighten the tooth or replace 
the trigger wheel. 

8. Properly reinstall PTO housing. 

Rotor and Trigger Wheel Removal 

1. Lock crankshaft, refer to CYLINDER BLOCK 

subsection. 

2. Remove PTO housing, see procedure in this 
subsection. 

3. Remove and discard the magneto rotor retain­
ing screws. 

4. Pull rotor and trigger wheel off crankshaft end. 

TYPICAL 
1. Rotor retaining screws 
2. Rotor 
3. Trigger wheel 

lmr2011-015 

Rotor and Trigger Wheel Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

1. Align the trigger wheel to the crankshaft using 
the location pin on the crankshaft end. 

2. Install NEW OEM rotor screws and torque 
them as per following table. 

ROTOR AND TRIGGER WHEEL INSTALLATION 

TORQUE 
PARTS (CRISSCROSS FINAL TORQUE 

PATTERN) 

NEW OEM 15N•m 
Additional 50° 

rotor screws (133 lbf•in) 
rotation with a 

torque angle gauge 

14!Z'tJi{llj Always install NEW OEM screws 
with pre-applied threadlocker. These are 
stretch screws that are one time use only. 
Not replacing rotor screws may lead to engine 
damage and failure. 

RING GEAR 

Ring Gear Removal 

1. Lock crankshaft. Refer to CRANKSHAFT 
LOCKING PROCEDURE in CYLINDER BLOCK 
subsection. 

2. Remove the PTO housing, see procedure in this 
subsection. 

3. Remove and discard the magneto rotor retain­
ing screws. 

4. Pull rotor, trigger wheel. and ring gear off crank­
shaft end. 

A1503mo tr54A 

TYPICAL 
1. Magneto rotor retaining screws 
2. Rotor 
3. Trigger wheel 
4. Ring gear 
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Ring Gear Inspection 

Inspect ring gear for damages. Pay particular at­
tention to teeth condition. If badly worn, cracked, 
or broken teeth are found, replace ring gear. 

Ring Gear Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

Align the ring gear and trigger wheel to the crank­
shaft using the location pin on the crankshaft end. 

R1503motr548 

TYPICAL 
7. Location pin 
2. Location pin holes 

Install NEW OEM rotor screws and torque them 
as per following table. 

RING GEAR INSTALLATION 

TORQUE 
PARTS (CRISSCROSS FINAL TORQUE 

PATTERN) 

NEW OEM 15N•m 
Additional 50° 

rotor screws (133 lbf•in) 
rotation with a 

torque angle gauge 

l.Ut)([IJj Always install NEW OEM screws 
with pre-applied threadlocker. These are 
stretch screws that are one time use only. 
Not replacing rotor screws may lead to engine 
damage and failure. 

STARTER DRIVE 

Starter Drive Removal 

1. Remove the PTO housing and ring gear as de­
scribed in this subsection. 

2. Remove starter drive. 
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TYPICAL 
1. Starter drive 

QZ,Jitf1j Be careful not to lose the spring 
discs and thrust washer located on the starter 
drive shaft. 

smr2005-034-002_a 

TYPICAL 
1. Spring discs 
2. Thrust washer 
3. Starter drive 

Starter Drive Inspection 

Inspect all starter drive parts for excessive wear, 
cracks and other defects. Pay attention to the 
condition of the drive gear teeth. 

Ensure proper operation of the starter drive sprag 
clutch. 

If any part of the assembly shows signs of ab­
normal wear, cracks, broken teeth or malfunction 
(sprag clutch), replace the faulty part. 

Starter Drive Installation 
For installation, reverse the removal procedure. 
However, pay attention to the following. 
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Position the spring discs and thrust washer onto 
the starter drive shaft as per following illustration. 

1 2 3 

tr� --i--�--,------------

s mr'2005'034� 1 OO_a 

TYPICAL 
1. Thrust washer 

2. Spring discs 
3. Starter drive 

When installing a new starter drive, oil the shaft, 
gear teeth and splines with engine oil. 

Apply ISOFLEX GREASE TOPAS NB 52 (P/N 293 550 

021) on the starter drive bearings located in the 
cylinder block and in the PTO housing. 

TYPICAL - CYLINDER BLOCK 
1. Starter drive bearing 

lmr2011-015 

s mr2009-022-009_ a 

TYPICAL - PTO HOUSING 
1. Starter drive bearing 

W1)mJI Be sure not to forget the spring 
discs and thrust washer on the starter drive 
shaft when reassembling. 
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LUBRICATION SYSTEM 

SERVICE TOOLS 

Description 

ADAPTER HOSE .......................................................................... . 

ECM ADAPTER TOOL .................................................................. . 

ECM ADAPTER TOOL .................................................................. . 

FLUKE 115 MULTIMETER . ... .. . ... .. . ... .. .... .. . . . . .. . . . . ... ... ... .... ..... ...... .  . 

OIL SEAL GUIDE ......................................................................... . .  

PRESSURE GAUGE ...................................................................... . 

SUCTION PUMP ......................................................................... .. 

SUPERCHARGER OIL SPRAY NOZZLE TOOL ............................ . 

WATER PUMP SEAL PUSHER .................................................... . .  

SERVICE TOOLS - OTHER SUPPLIER 

Part Number Page 

529 035 652 ......................................... 108 
420 277 010 ......................................... 111 
529 036 166 ................................. 111, 126 
529 035 868 , " .... . •," .. . • • • • • . . . .  • • • • .... • 111 

I 126 
529 035 822 ......................................... 116 
529 035 709 ......................................... 108 
529 035 880 ......................................... 107 
529 036 134 ......................................... 120 
529 035 823 ................................. 116-117 

Description Part Number Page 

FLUKE RIGID BACK PROBES....................................................... tp88 ......................................... 126 

SERVICE PRODUCTS 

Description Part Number Page 

LOCTITE 243 (BLUE) ................ ... ... ... .. .. . . ... . . . . . . . .. ... . . . . . . . . . . . . . . . . . . ..... 293 800 060 ................ 111, 113-114, 116, 
119-120, 125, 128 

LOCTITE 5910 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .................... . . . . . . . . . .  293 800 081 ......................................... 112 
PULLEY FLANGE CLEANER ... . .. . .. . . . . .. .... .. . . . . ... . . . . . . . .. . . . . .. . .. . . . . . . . .. . .  413 711 809 ................................. 107, 118 
SUPER LUBE GREASE.................................................................. 293 550 030 ......................................... 108 
XPS 4-STROKE BLEND OIL (SUMMER GRADE). ... . . . . . . . . . ... . . . . . . . . . .  293 600 121 ......................................... 106 
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(BO lbfoin) \ & Engine oil 

210/230 Series ,:::...{J 
----------------------------

: 

9 N•m \ 
, (80 lbfoin)-----e 
'--------------------------

9 N•m 
(80 lbfoin) 

3 N·ny � 
�:��f��� � Loctite 243 

threads • �& 
mm Engine 

oil 

13 N•m 
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?_! ?!.2-�?(?_�q_ �f![J_i!1_f!�. ---. 
. 
' 
. 
. 

Loctite 243 

() /
& 

�· - ,.., .J� 
19 N•m 11 N•m 

; (168 lbfoin) (97 lbfoin) 
�----------------------------��Engineoil 

& ·4 9N Loctite 5910 ji80 lbf�n) 
� 

Loctite 243 

(115 lbf•ft)�&Loctite 243 
Im =  Component must be replaced when removed. 

smr2011-01S-002 _b 

lmr2011-016 103 



Section 02 ENGINE 

Subsection 09 (LUBRICATION SYSTEM) 

ENGINE LUBRICATION CIRCUIT 

smr 2 009-023-100 ... en 

1. Oil dipstick 
2. Rocker arm (intake) 
3. Rocker arm (exhaust) 
4. Hydraulic valve lifter 
5. Camshaft 
6. Piston pin 
7. Into PTO housing 
8. From oil filter 
9. Piston cooling 
10. Connecting rod 
11. Balance shaft 
12. Crankshaft 
13.0il tank 
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Legend 

---•Pressurized oil 

- - - - - •Scavenged oil 
-----------• Blow-by gas 
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ENGINE LUBRICATION CIRCUIT (CONT'D) 

Legend 

----+ Pressurized oil 

--------•Scavenged oil 

················• Blow-by gas 

•mr2009-023· 10Um 

1. To air intake silencer 
2. Rocker arm (intake) 
3. Rocker arm (exhaust) 
4. Rocker arm axle 
5. Camshaft 
6. Pressure relief valve 
7. Oil separator 
8. Cylinder head 
9. Blow-by valve 
10. Supercharger (if so equipped) 
11. Oil filter 
12. Hydraulic chain tensioner 
13. Supercharger bearing (if so equipped) 
14. Friction clutch 
15. Piston pin 
16. Connecting rod 
1 7. Piston cooling 

lmr2011-016 

18. Oil spray nozzle 
19. Drive shaft 
20. Crankshaft 
21.PTO seal 
22. Oil pressure switch 
23. Balance shaft 
24. PTO housing 
25. Pressure pump 
26. Pressure relief valve 
27. Oil strainer (pressure pump) 
28. Scavenge pump 
29. Oil tank 
30. Oil strainer (scavenge pump) 
31. Oil drainage (PTO housing) 
32. Oil cooler 
33. Scavenge of oil and blow-by gas 
34. Oil filler cap 

@ 

r-1� 

t 

I 

. . 
· ................................... : 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

fMtJitf1j Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

MAINTENANCE 

ENGINE OIL 

Recommended Oil 

Use XPS 4-STROKE BLEND OIL (SUMMER GRADE) 
(P/N 293 600 121 ). 

Naturally-aspirated Engine 

If the recommended XPS™ engine oil is not avail­
able, use a 5W40 or 1 OW40 engine oil meeting 
the requirements for API service classification 
SM, SL or SJ. Always check the API service label 
certification on the oil container, it must contain 
at least one of the above standards. 

Supercharged lntercoo/ed Engine 

If XPS™ engine oil is not available, use a 1 OW40 
mineral engine oil compatible with wet clutches. 

NOTE: The XPS engine oil has been thoroughly 
tested to be free of any additives that could impair 
the functionality of the supercharger clutch. 

14lttJitf1j NEVER use synthetic oil. This would 
impair the proper operation of the super­
charger clutch. Do not add any additives to 
the recommended oil. Mineral oils not recom­
mended by BRP may also contain additives 
(friction modifiers) that may cause inappropri­
ate slippage of the supercharger and eventu­
ally lead to premature wear. For this reason, 
XPS Synthetic Blend oil (Summer Grade) or a 
BRP approved equivalent are the only recom­
mended oils. Use of any oil not recommended 
by BRP may void BRP's limited warranty. 
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Oil Level Verification 

ffloi@Jj Check level frequently and refill if 
necessary. Do not overfill - it would make 
the engine smoke and reduce its power. Op­
erating the engine with an improper level 
may severely damage engine. Wipe off any 
spillage. 

Check the oil level as follows: 

NOTE: It is ot the utmost importance to follow 
this procedure in order to obtain an accurate read­
ing of the engine oil level. 

1. Start and warm-up engine. 

NOTE: If the boat is out of water, link a garden 
hose to the hose adapter. Refer to EXHAUST 

SYSTEM FLUSHING in the EXHAUST SYSTEM 

subsection. 

li!['1i(iJj When boat is out of water: 
- Never run engine without supplying water to 

the exhaust system. 
- Never run engine longer than 2 minutes. 

Drive line seal has no cooling when boat is 
out of water. 

2. Let idle for 30 seconds. 

3. Stop engine. 

4. Access the engine compartment. 

5. Wait at least 30 seconds for the oil to settle 
in the engine, then pull dipstick out and wipe 
clean. 

A CAUTION Engine oil may be hot. Certain 
components in the engine compartment may 
be very hot. Direct contact may result in skin 
burn. 

lmo2010-003 t !i2_a 

TYPJCAL - 210 CHALLENGER SHOWN 
1_ Dipstick 
2. Oil cap 

6. Reinstall dipstick, push in completely. 

7. Remove dipstick and read oil level. It should be 
between the FULL and ADD marks. 
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1. Full 
2. Add 
3. Operating range 

Otherwise, add oil until its level is between marks 
as required. 

To add oil, unscrew oil cap. Place a funnel into the 
oil filler neck opening and add the recommended 
oil to the proper level. Do not overfill. 

Oil Change 

NOTE: Oil and oil filter must be replaced at the 
same time. Oil change and oil filter replacement 
should be done with a warm engine. 

Bring engine to its normal operating temperature. 

llttoiliJj When boat is out of water: 

- Never run engine without supplying water to 
the exhaust system. 

- Never run engine longer than 2 minutes. 
Drive line seal has no cooling when boat is 
out of water. 

Run engine for 10 seconds at 4000 RPM and shut 
it off at this RPM. This will move oil from PTO 
housing to oil tank to allow maximum oil draining. 

Remove oil filler cap and dipstick. 

A WARNING 

Engine oil may be hot. Certain components 
in the engine compartment may be very hot. 
Direct contact may result in skin burn. 

Siphon oil through the dipstick tube. 

REQUIRED TOOL 

SUCTION PUMP 
(P/N 529 035 880) 

IW'tJitllJj Never crank or start engine when 
suction pump hose is in the dipstick tube. 
Never start engine when there is no oil in en­
gine. 
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Section 02 ENGINE 
Subsection 09 (LUBRICATION SYSTEM) 

NOTE: To properly positron the suction pump 
hose is located at the proper height to siphon 
oil, it is suggested to put some electrical tape on 
hose at 475mm (18-11/16in) from its end. Then, 
insert the hose until you reach the tape. 

Pull suction pump hose out of dipstick tube 

Fully depress the throttle lever and HOLD it while 
cranking engine for 10 seconds. Siphon oil again. 
Repeat the crank-siphon cycle 2 - 3 times. 

Refill engine with the recommended oil, see REC­
OMMENDED OIL in this subsection. 

Reinstall oil filler cap and dipstick. 

Replace OIL FILTER, see procedure in this sub­
section. 

OIL FILTER 

Oil Filter Removal 

Remove: 

- Oil filter screw 
- Oil filter cover 

- Oil filter. 

smr2009-023-003J 

TYPICAL - 210 CHALLENGER SHOWN 
1. Oil filter screw 
2. Oil filter cover 
3. Oil filter 

Place rags in filler area to prevent spillage. If 
spillage occurs, clean immediately with the PUL­
LEY FLANGE CLEANER (PIN 413 711 809) to prevent 
stains. 

Oil Filter Inspection 

Check oil filter cover 0-rings and oil filter screw 
0-ring, change if necessary. 

Check and clean the oil filter inlet and outlet area 
for dirt and other contaminations. 
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smr2009-023-00 <L• 

1. Inlet bore from the oil pump to the oil filter 
2. Outlet bore to the engine oil providing system 

Oil Filter Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Install a NEW oil filter. 

Install 0-ring on oil filter cover. 

Apply engine oil on filter ring, filter cover 0-rings 
and on oil filter screw 0-ring. 

NOTE: In salt water area, it is recommended to 
coat mating surface of cover with SUPER LUBE 

GREASE (P/N 293 550 030). 

Torque oil filter screw to specification. 

TORQUE 

Oil filter screw I 

INSPECTION 

ENGINE OIL PRESSURE 

Oil Pressure Test Requirement 

Bring engine to its normal operating temperature. 

A WARNING 

Certain components in the engine compart­
ment may be very hot. Direct contact may re­
sult in skin burn. 

UZom:Jj When watercraft is out of water: 

- Never run engine without supplying water to 
the exhaust system. 

- Never run engine longer than 2 minutes. 
Drive line seal has no cooling when water­
craft is out of water. 
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Required Tools for Oil Pressure Test 

REQUIRED TOOLS 

":' 

PRESSURE GAUGE 

tJ (P/N 529 035 709) 

ADAPTER HOSE 

-::> (P/N 529 035 652) 

NOTE: A 1/8 NPT pipe extension may ease the 
ins ta I lation. 

Oil Pressure Specifications 

Use the following table to compare the oil pres­
sure at different RPM. 

OIL PRESSURE 

448 kPa - 648 kPa 
Idle (cold) (65 PSI - 94 PSI) 

for a very short time 

Idle (at 80°C (176°F)) Min. 228 kPa (33 PSI) 

4000 - 7500 
400 kPa - 496 kPa 

(58 PSI - 72 PSI) 

Test at the Oil Pressure Switch 
Location 

Remove oil pressure switch and install gauge. 

smr2009-023-005_a 

TYPICAL - PRESSURE SWITCH LOCATION 
1. Remove oil pressure switch and install gauge here 

To prevent the EMS to go in limp home mode (at 
2500 RPM) or to generate a fault code, do the fol­
lowing: 

1. Ground OPS to engine. 

2. Plug OPS to harness. 

3. Start engine. 
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4. While engine is running, unplug OPS from har-
ness. 

Read oil pressure at different RPM as per table 
above. 

Reinstall oil pressure switch. 

Test at the Cylinder Head Location 

The oil pressure may be measured from cylinder 
head if desired. 

Remove plug located on cylinder head and install 
gauge. 

smt2009-023-006_o 

INSTALLATION AT CYLINDER HEAD 
1. Remove plug and install gauge here 

Start engine and read pressure at different RPM 
as per table above. 

Reinstall plug. 

TROUBLESHOOTING 

The following is provided to help in diagnosing the 
probable source of troubles. It is a guideline and 
it should not be assumed to list all possible prob­
lems. 

Always check for fault codes. If a fault code is de­
tected, service the fault code first. Refer to EN­
GINE MANAGEMENTsection. 

LOW OR NO ENGINE OIL PRESSURE 

1. Oil level too low. 

- Refill engine oil. 

- Check for high oil consumption. See below. 

- Check for oil leaks (oil leaking out of leak indica-
tor hole, gaskets, oil seal or 0-rings). Repair or 
replace. 

2. Oil pressure switch defective. 

- Check and replace if necessary. 
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3. Oil filter clogged. 

- Replace engine oil and oil filter at the same time. 

4. Oil pressure regulator valve sticks open, or 
spring load is too small. 

- Clean oil regulator piston and its bore. Replace if 
necessary. 

- Measure spring free length. Replace if too small. 

5. Oil pump(s) worn or damaged. 

- Check oil pump rotors and its bore for wear limits. 
Replace if out of specification. 

6. Engine oil strainers are clogged. 

- Remove and clean engine oil strainers. 

7. Heavy wear on plain bearings. 

- Check radial clearance of plain bearings. Replace 
if out of specification. 

HIGH OIL CONSUMPTION 

1. Oil in breathing system. 

- Check if breather V-ring is brittle, hard or dam­
aged. Replace V-ring. 

2. Valve stem seals worn or damaged. 

- Replace valve stem seals. 

3. Piston rings worn out (blue colored exhaust 
smoke). 

- Replace piston rings. 

OIL CONTAMINATION (WHITE 
APPEARANCE) 

1. Water ingestion through drive shaft and floating 
ring. 

- Check if water is leaking between drive shaft and 
floating ring. Repair or replace defective parts. 
Refer to PTO HOUSING AND MAGNETO subsec­
tion. 

- Change engine oil and filter. 

2. Oil seal and rotary seal on water pump shaft 
leaking. 

- Replace oil seal and water pump shaft assembly. 

- Change engine oil and oil filter. 

3. Cylinder head gasket leaking. 

- Replace cylinder head gasket and tighten cylinder 
head with recommended torque. 

- Change engine oil and oil filter. 

4. Cylinder head screws not properly tightened. 

- Retighten screws with recommended torque. 

- Change engine oil. 

5. Oil cooler 0-rings are leaking. 

- Replace 0-rings. 

- Change engine oil and oil filter. 
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6. Cylinder block or cylinder head casting is leak­
ing. 

- Check for internal cracks in casting. Replace dam­
aged components. 

- Change engine oil and oil filter. 

PROCEDURES 

OIL PRESSURE SWITCH (OPS) 

Oil Pressure Switch Operation 

The switch threshold value to send a signal of low 
oil pressure may vary from a minimum of 180 kPa 
(26 PSI) to a maximum of 220 kPa (32 PSI). 

smr2009-023-00S_a 

TYPICAL - 210 CHALLENGER SHOWN 
1. OPS 

Oil Pressure Switch Inspection 

First, carefully check the condition of the connec­
tor terminals. Clean to remove dirt and corrosion 
that could affect proper operation of the OPS. 

IMPORTANT: Do not apply dielectric grease on 
terminal. 

Before checking the function of the OPS, an oil 
pressure test has to be performed to be sure the 
oil pressure is not in fault. Refer to INSPECTION 
in this subsection. 

When the engine oil pressure tests good but the 
OIL message in the information center is present 
and the beeper sounds: 

- Ensure OPS connector is plugged to the switch. 

- Check the resistance of the OPS while engine 
is off and while engine is running. 
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Oil Pressure Switch Resistance Test 

Disconnect the connector from the OPS. 

Use a multimeter to check the resistance as 
shown. 

ENGINE NOT RUNNING 

TEST PROBES RESISTANCE (n} 

OPS 
Engine Close to 0 (normally 

connector ground closed switch) (pin 1) 

ENGINE RUNNING 

TEST PROBES RESISTANCE (n) 

OPS 
Infinitely high (OL) 

Engine when pressure reaches 
connector 

ground 180 kPa (26 PSI) and (pin 1) 
220 kPa (32 PSI) 

smr2009-023· 1 02..a 

If resistance values are incorrect, replace OPS. 

If the values are correct. check the continuity of 
the wiring harness. 

Oil Pressure Switch Circuit Continuity 
Test 

Disconnect the ECM connector A from the ECM. 

Install the ECM connector on the applicable ECM 
adapter tool and test for continuity of circuit as per 
model. 
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150, 180 and 200 Series 

REQUIRED TOOL 

ECM ADAPTER TOOL 

(PIN 420 277 010) 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

OPS ECM 
CONNECTOR ADAPTER 

Pin 1 A-6 

210 and 230 Series 

RESISTANCE 
@ 20°c (68°F) 

Close to 0 n 
(continuity) 

REQUIRED TOOL 

ECM ADAPTER TOOL 
(PIN 529 036 166) 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

OPS ECM 
CONNECTOR ADAPTER 

Pin 1 A-E3 

• 

RESISTANCE 
@ 20°c (68°F) 

Close to O n 
(continuity) 

If continuity test failed, repair or replace the con­

nector and wiring between ECM connector and 
OPS. 

If continuity test succeeded, check the ECM. Re­
fer to ELECTRONIC FUEL INJECTION (EFI) sub­
section. 

Oil Pressure Switch Removal 

Remove the throttle body. Refer to ELECTRONIC 

FUEL INJECTION (EFI) subsection. 

Unplug the OPS connector. 

Unscrew and remove the oil pressure switch. 
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TYPICAL - 210 CHALLENGER SHOWN 
1. OPS 

Oil Pressure Switch Installation 

Apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
threads of oil pressure switch . 

Torque oil pressure switch to specification. 

TORQUE 

Oil pressure switch I 9 N•m (80 lbf•in) 

PTO OIL STRAINER 

PTO Oil Strainer Removal 

Remove engine oil. See procedure in OIL 

CHANGE in this subsection. 

Remove the PTO housing. Refer to PTO HOUS­

ING AND MAGNETO subsection. 

Remove the oil strainer. 

1. PTO oil strainer 
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PTO Oil Strainer Cleaning and 
Inspection 

Clean oil strainer with a part cleaner then use com­
pressed air to dry it. 

Check and clean the oil outlet area for dirt and 
other contaminations. 

R1503mou118A 1 

1. Oil inlet to the oil pump 

PTO Oil Strainer Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

Clean cylinder block to remove all remaining sili­
cone residues in oil strainer area. 

Apply a thin layer of LOCTITE 5910 (PIN 293 800 081) 
on oil strainer side. 

Install it in the PTO housing. 

Install the PTO housing using the procedure de­
scribed in the PTO HOUSING AND MAGNETO 
subsection. 

Refill engine at the proper level with the recom­
mended oil. Refer to ENGINE OIL for the proce­
dure. 

SUCTION PUMP OIL STRAINER 

NOTE: The oil strainer does not need to be 
cleaned at every oil change. Clean it during other 
inspections, especially when the engine is disas­
sembled. 

Suction Pump Oil Strainer Removal 

Remove oil filler tube and suction pump cover, re­
fer to OIL SUCTION PUMP in this subsection. 

Remove oil strainer from the suction pump cover. 
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2 
sm'2006-01 4-022_a 

1. Oil strainer 
2. Suction pump cover 

Suction Pump Oil Strainer Cleaning 
and Inspection 

Clean oil strainer with a part cleaner then use com­
pressed air to dry it. 

Inspect rubber ring gaskets. 

1 

smr2006-014-020_a 

1. Suction pump cover gasket 
2. Oil filler tube gasket 

If rubber rings are brittle, cracked or hard, replace 
them. 

Clean both contact surfaces of oil suction pump 
cover. 

Check and clean the oil inlet and outlet area for dirt 
and other contaminations. 
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1. Oil inlet 
2. Oil outlet 

Suction Pump Oil Strainer Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060} on 
threads of the suction pump cover screws and 
tighten them to specification. 

TORQUE 

Suction pump cover 

I screws 
9 N•m (80 lbf•in) 

Position screws according to their length as 
shown. 

smr2009-023-008_8 

1. Screws M6 x 25 
2. Screws stainless steel M6 x 45 

Torque suction pump cover screws as per se­
quence illustrated below. 
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TIGHTENING SEQUENCE 

ENGINE OIL PRESSURE 
REGULATOR 
The oil pressure regulator is located on the bottom 
of the PTO housing. 

sm r20 1 l-01 5-003_a 

TYPICAL 
1. Oil pressure regulator 

NOTE: The oil pressure regulator system opens 
when the oil pressure exceeds 400 kPa (58 PSI). 

Oil Pressure Regulator Removal 

Remove engine oil. See procedure in OIL 
CHANGE in this subsection. 

Remove: 

- Oil pressure regulator plug 
- Compression springs 

- Valve piston 

- Valve piston guide. 
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smr201 1-0I S.003.J> 

TYPICAL 
1. Valve piston guide 
2. Valve piston 
3. Inner compression spring 
4. Outer compression spring 
5. Oil pressure regulator plug 
6. 0-ring 

Oil pressure regulator plug on oil pump hous­
ing is spring loaded. 

Oil Pressure Regulator Inspection 

Inspect valve piston and valve piston guide for 
scoring or other damages. 

Check free length of outer compression spring. 

OUTER COMPRESSION SPRING FREE LENGTH 

NEW NOMINAL 60 mm (2.362 in) 

SERVICE LIMIT 50.3 mm (1.98 in) 

Replace inner and outer compression spring as an 
assembly. 

Replace parts if important wear or damage are 
present. 

Clean bore and threads in the PTO housing from 
metal shavings and other contaminations. 

Oil Pressure Regulator Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following details. 

Be careful that the 0-ring on plug screw is in 
place. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of the oil pressure regulator plug. 

Torque plug screw to specification. 

TORQUE 

Oil pressure regulator I 13 N•m (l l S lbf•in) 
plug 
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OIL PRESSURE PUMP 

The oil pressure pump is located in the PTO hous­
ing and is driven by the balance shaft. 

Oil Pressure Pump Removal 

1. Remove engine oil. See procedure in OIL 
CHANGE in this subsection. 

2. Remove the PTO housing. Refer to PTO 
HOUSING AND MAGNETO subsection. 

3. Remove water pump housing and the impeller. 
Refer to COOLING SYSTEM subsection. 

4. Remove screws securing the oil pump cover. 

fl1503motr126A 

1. Screws 
2. Oil pump cover 

5. Pull and remove the outer oil pump rotor. 

1 

R1503motr 1 26A 

1. Outer oil pump rotor 

6. Extract the coolant/oil pump shaft from outside 
PTO housing cover with a pusher. 
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1. Pusher 
2. Coolant/oil pump shaft 

7. Remove rotary seal and oil seal. Refer to RO­
TARY SEAL further in this subsection. 

Oil Pressure Pump Inspection 

Inspect coolant/oil pump shaft, housing and cover 
for marks or other damages. 

Check inner rotor for corrosion pin-holes or other 
damages. If so, replace coolant/oil pump shaft. 
Ensure to also check oil pump housing and cover 
and replace if damaged. 

R1503motr129A 

1. Pittings on the teeth 

Using a feeler gauge, measure the clearance be­
tween inner and outer rotors. 
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R1503motr130A 2 

1. Outer rotor 
2. Inner rotor 

OUTER AND INNER ROTOR CLEARANCE 

SERVICE LIMIT 

A 

B 0.25 mm (.0098 in) 

c 

If clearance between inner and outer rotors ex­
ceeds the tolerance, replace coolant/oil pump 
shaft. Ensure to also check oil pump housing and 
cover and replace if damaged. 

If clearance between outer rotor and its bore in 
oil pump exceeds the tolerance, replace the com­
plete oil pump and the PTO housing. 

Using a vernier depth gauge, measure side wear 
as shown. 

R1503motr131A 2 1 

1. PTO housing surface 
2. Vernier depth gauge 
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R1503motr132A 2 

1. Oil pump outer rotor surface 
2. Vernier depth gage 

1 

Clearance between pump housing and outer rotor 
should not exceed the following specification. If 
so, replace the complete oil pump assembly. 

CLEARANCE BETWEEN PUMP HOUSING 
AND OUTER ROTOR 

SERVICE LIMIT I 0.1 mm (.004 in) 

NOTE: When the axial clearance of the coolant/oil 
pump shaft increases, the oil pressure decreases. 

Check the inside of oil pump housing and its cover 
for scoring or other damages and replace if dam­
aged. 

Oil Pressure Pump Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Install a NEW rotary seal and a NEW oil seal. Refer 
to ROTARY SEAL in this subsection. 

Install the coolant/oil pump shaft. 

W1VtiJI Never use a hammer for the 
coolant/oil pump shaft installation. Only use a 
press to avoid damaging the ceramic compo­
nent of the rotary seal. 

REQUIRED TOOL 

OIL SEAL GUIDE 
(P/N 529 035 822) 

WATER PUMP SEAL PUSHER 
(P/N 529 035 823) 
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R1503motr142A 2 1 

1. Oil seal guide 
2. Coolant/oil pump shaft 

Rt503motr143A 2 

1. Coolant/oil pump shaft with oil seal guide 
2. Rotary seal pusher to support PTO housing 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of oil pump cover screws. 

lighten oil pump cover screws to specification. 

TORQUE 

Oil pump cover screws I 9 N•m (80 lbf•in) 

After engine is completely reassembled, start en­
gine and make sure oil pressure is within specifi­
cations. 

ROTARY SEAL 

Rotary Seal Removal 

Remove the coolant/oil pump shaft. Refer to OIL 
PRESSURE PUMPin this subsection. 

Carefully remove rotary seal with a screwdriver. 
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lll1ui[fl1j Be careful not to damage the surface 
of the rotary seal bore in PTO housing. 

Remove also the oil seal behind the rotary seal. 

F 1 8E1 8A 

1. Qi/seal 

Discard rotary seal and oil seal. 

Rotary Seal Installation 

The installation is the opposite of the removal pro­
cedure. Pay attention to the following details. 

NOTE: Never use oil in the press fit area of the oil 
seal and rotary seal. 

Push the NEW oil seal in place by using thumb . 

1mrL011-010 
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R 1 503mot r128A 

1. Oil seal 

Install the NEW rotary seal. 

REQUIRED TOOL 

WATER PUMP SEAL PUSHER 
(P/N 529 035 823) 

IM'1i[fl1j Never use a hammer for the rotary 
seal installation. Only use a press to avoid 
damaging the ceramic component. 

F 18E1 9A 

1. Rotary seal 
2. Rotary seal installer 

Install the coolant/oil pump shaft. Refer to OIL 
PRESSURE PUMP in this subsection. 

OIL SUCTION PUMP 

The oil suction pump is located on the front side of 
the engine inside of the oil suction pump housing 
at the bottom of the oil filler tube. 
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Oil Suction Pump Removal 

1. Remove retaining screws from oil filler tube. 

smt200S-023-0lO .. a 

TYPICAL 
1. Oil filler tube screws 

2. Remove oil filler tube. 

3. Remove retaining screws. 

smr2009-023-0l I _• 

1. Suction pump cover screws 

4. Place rags under cover to prevent spillage. If 
spillage occurs, clean with the PULLEY FLANGE 

CLEANER (P/N 413 711 809). 

5. Remove the oil suction pump housing. 

6. Remove oil pump screws and cover. 
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TYPICAL 
1. Oil pump cover 
2. Oil pump screws 

7. Remove oil pump shaft. 

8. Remove outer rotor. 

Smt200&-0 1 4-02J_a 

TYPICAL 
1. Oil pump shaft 
2. Outer rotor 

Oil Suction Pump Inspection 

Inspect oil pump shaft, housing and cover for 
marks or other damages. 

Check inner rotor for corrosion, pin-holes or other 
damages. If so, replace oil pump shaft. Ensure 
to also check oil pump housing and cover and re­
place if damaged. 
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1. Pittings on the teeth 

Using a feeler gauge, measure the clearance be­
tween inner and outer rotors. 

R1503motr138A 2 1 

1. Outer rotor 
2. Inner rotor 

OUTER AND INNER ROTOR CLEARANCE 

SERVICE LIMIT 

A 

8 0.25 mm (.0098 in) 

c 

If clearance between inner and outer rotors ex­

ceeds the tolerance, replace oil pump shaft. En­
sure to also check oil pump housing and cover and 
replace if damaged. 

If clearance between outer rotor and its bore in 
oil pump exceeds the tolerance, replace the com­
plete oil pump and the PTO housing. 

Using a vernier depth gage, measure side wear as 
shown. 
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R1503mot r139A 2 

1. Oil pump housing surface 
2. Vernier depth gage 

A1503motr140A 1 2 

1. Oil pump outer rotor surface 
2. Vernier depth gage 

Clearance between pump housing and outer rotor 
should not exceed specification. If so, replace the 
complete oil pump assembly. 

CLEARANCE BETWEEN PUMP HOUSING 

AND OUTER ROTOR 

SERVICE LIMIT I 0.1 mm (.004in) 

NOTE: When the axial clearance of the oil pump 
shaft assembly increases, the oil pressure de­

creases. 

Check the inside of oil pump housing and its cover 
for scoring or other damages and replace if dam­

aged. 

Oil Suction Pump Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of the suction pump cover screws and 
tighten them to specification. 
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TORQUE 

Suction pump cover 
screws 

9 N•m (80 lbf•in) 

Position screws according to their length as 
shown. 

smr2009-023-008_a 

1. Screws M6 x 25 
2. Screws M6 x 45 

Tighten suction pump cover screws as per follow­
ing sequence. 

smr2009-023-009_a 

TIGHTENING SEQUENCE 

Refer to the appropriate procedures and install all 
other removed parts. 

SUPERCHARGER OIL SPRAY 
NOZZLE 

Supercharger Oil Spray Nozzle 
Removal 

Remove the PTO housing. Refer to PTO HOUS­
ING AND MAGNETO subsection. 
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Remove the Torx screw securing the oil spray noz­
zle support. 

Unscrew the Banjo bolt. 

1. Banjo bolt 
2. Supercharger oil spray nozzle 
3. Oil spray nozzle support 
4. Torx screw 

Supercharger Oil Spray Nozzle 
Inspection 

Check oil spray nozzle for: 

- Dirt 

- Bend 

- Other damages. 

Replace if necessary. 

Supercharger Oil Spray Nozzle 
Installation 

For installation reverse the removal procedure. 
However, pay attention to the following. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of Torx screw. 

Install the oil spray nozzle support. 

TORQUE 

Oil spray nozzle 
support screw 11 N•m (97 lbf•in) 

(Torx screw) 

Install oil spray nozzle with Banjo bolt. 

TORQUE 

Oil spray nozzle Banjo I 19 N•m (168 lbf•in) 
bolt 

Adjust the position of the oil spray nozzle. 

REQUIRED TOOL 

SUPERCHARGER OIL 
SPRAY NOZZLE TOOL 

(P/N 529 036 134) 

-

-

The distance between the adjustment tool and oil 
spray nozzle must be within 1 mm (.039 in). 
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A. 1 mm (.039in) 

NOTE: Make sure that the oil spray nozzle is fac­
ing to the center of the tool. Not following this 
procedure will lead to an insufficient oiling of the 
supercharger and a supercharger failure can oc­
curs. Adjust the oil spray nozzle if necessary by 
slightly bending it, take care not to over bend the 
oil spray nozzle. 

smr2ooe-01!Xl09_a 

1. Center of supercharger oil spray nozzle tool 

PISTON OIL SPRAY NOZZLES 

The piston oil spray nozzles are located on the up­
per half of cylinder block. 

smr2009-023-012..• 

1. Piston oil spray nozzles 
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NOTE: When the scope of repair work obligates 
you to split the cylinder block, take this opportu­
nity to clean the oil spray nozzles. 

Piston Oil Spray Nozzle Removal 

Remove cylinder block lower half. Refer to CYLIN­

DER BLOCK subsection. 

Remove oil spray nozzle and Banjo fitting from 
cylinder block upper half. 

mmr2009-1 l 1-048_a 

1. Banjo fitting 
2. Oil spray nozzle 

Piston Oil Spray Nozzle Cleaning and 
Inspection 
Clean oil spray nozzle and Banjo fitting from dirt 
and debris. Use a part cleaner, then compressed 
air and dry the parts. 

Check if ball inside Banjo fitting moves freely. 

3 

mnv200S.11 l - 049_a 

1. Ball 
2. Spring 
3. Banjo fitting 
4. Oil spray nozzle 

NOTE: If the oil spray nozzle is damaged or bent 
during work in the cylinder block, it must be re­
placed immediately. 
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Piston Oil Spray Nozzle Installation 

1Mt1ifii1j At assembly make sure the contact 
surface of the oil spray nozzle is well fitted onto 
the cylinder block. If this is not ensured, the oil 
spray direction will change, causing potential 
engine damage. 

I 
mm,Z00$-111-050_• 

1. Oil spray nozzle 
2. Contact surface 

OIL SEPARATOR COVER 

Oil Separator Cover Removal 

1. Remove the blow-by valve. See procedure in 
this subsection. 

2. Remove camshaft position sensor. 

smt2009-023-01 5_8 

1. Camshaft position sensor 
2. Screw 

3. Remove cylinder head cover, refer to CYLIN­

DER HEAD subsection. 

4. Remove thrust washer from oil separator cover. 
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NOTE: Make sure not to loose thrust washer 
when removing it from oil separator cover, oth­
erwise thrust washer would fall into the PTO 

housing. 

�mr2009-023-016 .. a 

1. Thrust washer 
2. Oil separator cover 

5. Remove spark plug tube. 

6. Remove rocker arm shaft together with rocker 
arms, refer to CYLINDER HEAD subsection. 

7. Remove chain guide and camshaft guide. 

1. Rocker arm 
2. Camshaft guide 
3. Chain guide 

8. Move camshaft backwards as far as possible. 

9. Remove oil separator cover from timing gear by 
releasing the holding clips. 
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1. Camshaft 
2. Oil separator cover 

NOTE: Be careful not to break the holding clips 
from oil separator cover when its removed from 
the timing gear. 

Oil Separator Cover Inspection 

Inspect oil separator cover for marks or other dam­
ages. Ensure to check also the holding clips of oil 
separator cover and for thrust washer. If any dam­
age is visible replace oil separator cover. 

smr2006-014-037 _a 

1. Holding clips 

Oil Separator Cover Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Properly install oil separator cover and thrust 
washer. They need to be in a perfect even posi­
tion with timing gear. 

NOTE: Make sure not to lose thrust washer when 
installed on oil separator cover. 

For installation of rocker arm shaft with rocker 
arms, follow the procedure as it is described in 
CYLINDER HEAD subsection. 

Install all other removed parts. 
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BLOW-BY VALVE 

Blow-By Valve Description 

The function of the blow-by valve is the circulation 
of the oil vapors. 

Blow-By Valve Operation 

Normal Operation 

During its normal operation, the blow-by valve al­
lows crankcase vapors to return in the intake sys­
tem where they are harmlessly burned. 

snv2009-023-01 9_a 

TYPICAL - NORMAL OPERATION 

By-Pass Function 

If, for any reason, the valve piston gets stuck 
at normal operation and the crankcase pressure 
exceeds 40 kPa (6 PSI), the pressure unseats a 
check ball and crankcase vapors can bypass the 
valve piston. 
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TYPICAL - BY-PASS FUNCTION 

Blow-By Valve Removal 

On 21 O Series, remove air intake silencer, refer to 
AIR INTAKE SYSTEM subsection. 

Remove ventilation hos.e from blow-by valve. 

Remove the CPS connector from its support on 
blow-by valve. 

smt2009-023-013_a 

TYPICAL 
1. Blow-by valve 
2. CPS connector 

On 210 and 230 Series, disconnect the TOPS 
switch connector of the blow-by valve. 

Unscrew and remove the blow-by valve. 
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TYPICAL 
7. TOPS switch connector 
2. Retaining screws 

Remove and discard 0-ring and V-ring. 

NOTE: The blow-by valve can not be disassem­
bled. 

sm'2009-023-022_e 

TYPICAL 
1. Blow-by valve 
2. V-ring 
3. 0-ring 

Blow-By Valve Inspection 

If blow-by valve is damaged, replace it. 

Clean all contact surfaces of blow-by valve . 

Place a clean rag on valve inlet. 

Blow air through inlet port. Air must flow freely to 
the outlet port. 
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Turn valve upside down and blow air again. Air 
must not flow out. 

smr2009-023-024_a 

If test fails, replace blow-by valve. 

Blow-By Valve Installation 
The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Install the blow-by valve with NEW 0-ring and 
V-ring. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of blow-by valve screws. 

Tighten blow-by valve screws to specification. 

TORQUE 

Blow-by valve screws I 9 N•m (80 lbf•in) 

Reinstall remaining removed parts. 
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TOPS SWITCH 
(210 AND 230 SERIES) 

lip Over Protection Switch (TOPS 
Switch) Function 

The function of the TOPS switch is the engine pro­
tection in the event the boat tip over. 

During normal operation the TOPS switch state is 
OFF, no signal to the ECM. 

If the boat tips over, gravity causes a valve pis­
ton to close and no engine oil will leak out of the 
blow-by valve. 

In this event, a pin {with magnet) opens a gap 
to the TOPS switch (Hall effect sensor) and the 
TOPS changes its state to ON and sends a signal 
to the ECM. 

The ECM will shut down the engine by cutting the 
ignition and the fuel injection. 

smr2009-0Z3-01S_a 

BLOW-BY VALVE CUT-AWAY 
1. Valve housing 
2. Valve sleeve 
3. Valve piston 
4. Check ball 
5. Valve pin (with magnet) 
6. TOPS switch of the blow-by valve 
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TIP OVER FUNCTION 

TOPS Switch Input Voltage Test 

On 210 Series, remove air intake silencer, refer to 
AIR INTAKE SYSTEM subsection. 

Disconnect the TOPS switch connector of the 
blow-by valve. 

Install the tether cord on the engine cut-off switch 
and turn ignition key to ON position. 

Probe terminals as shown to check the voltage 
output from the ECM. 

TOPS SWITCH CONNECTOR 

Pins 2 and 3 

smt2009-023-1 OO_a 

VOLTAGE 

Approximately 
5 Vdc 

If voltage test is good, check the TOPS switch out­
put voltage. 

If voltage test is not good, check the continuity of 
the blow-by valve TOPS switch circuit. 

NOTE: After voltage test, clear the fault codes in 
the ECM using the B.U.D.S. software. 

TOPS Switch Output Voltage Test 

Remove the blow-by valve. 
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Back-probe TOPS connector and check voltage. 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(P/N 529 035 868) 

NOTE: To easily probe wire terminals through the 
back of the connector, use the FLUKE RIGID BACK 

PROBES (P/N TP88) or an equivalent. 

•m'2009-023-050_a 

BLOW-BY VALVE IN NORMAL POSITION 
1. Blow-by valve 
2. RED probe into pin 2 
3. BLACK probe into pin 1 

TOPS SWITCH 
BLOW-BY 

CONNECTOR 
VALVE VOLTAGE 

POSITION 

Pin 1 and pin 2 Normal position 0.4 ± 0.1 Vdc 

Pin 1 and pin 2 Upside down 4.4 ± 0.2 Vdc 

Pin 2 and pin 3 
Normal position Approximately 
or upside down 5 Vdc 

Replace TOPS switch if not within specification. 

TOPS Switch Circuit Continuity Test 

Disconnect the TOPS switch connector of the 
blow-by valve. 

Disconnect the connector A from the ECM. 

Check continuity of the blow-by valve TOPS 
switch circuit as per following table. 

REQUIRED TOOL 

ECM ADAPTER TOOL 
(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 
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TOPS SWITCH ECM 
RESISTANCE 

CONNECTOR ADAPTER 

Pin 1 Pin F4 

Pin 2 Pin G1 
Close to 0 n 

(continuity) 
Pin 3 Pin C4 

1. Pin 1 
2. Pin 2 
3. Pin 3 

If continuity test is good, check ECM. Refer to 
ELECTRONIC FUEL INJECTION (EFI) subsection. 

If continuity test is not good, repair or replace de­
fective wires or connectors. 

TOPS Switch Replacement 

Remove blow-by valve and turn it upside down. 

Insert a small screwdriver between TOPS switch 
and its retaining tab. Twist and hold the TOPS 

switch then release the other retaining tab. 

When installing the TOPS switch, make sure 
printed information is visible. 
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1. TOPS valve inscriptions 

OIL COOLER 

The oil cooler is located below the air intake man­
ifold. 

1. Oil cooler 

Oil Cooler Removal 

Remove engine from vehicle. Refer to ENGINE 

REMOVAL AND INSTALLATION subsection. 

Disconnect cooling hoses from oil cooler. 

Remove screws securing oil cooler. 
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1. Oil cooler screws 
2. Oil cooler 

Remove oil cooler from engine. Ensure not to lose 
0-rings located between oil cooler and engine. 

R1503mot r148A 

1. 0-rings --·� 
'v 

Oil Cooler Inspection 

If 0-rings are brittle, cracked or hard, replace 
them. 

Clean both contact surfaces of oil cooler. 

Check and clean the oil inlet and outlet area for dirt 
and other contaminations. 

Oil Cooler Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Apply engine oil on 0-rings. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of oil cooler screws. 

Tighten oil cooler screws to specification. 

TORQUE 

Oil cooler screws I 9 N•m (80 lbf•in) 
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COOLING SYSTEM 

SERVICE TOOLS 

Description 

OETIKER PLIERS .......................................................................... . 

TEST CAP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

VACUUM/PRESSURE PUMP ...................................................... .. 

SERVICE PRODUCTS 

Description 

BRP PREMIXED COOLANT ......................................................... . 

LOCTITE 243 (BLUE) .................................................................... . 

LOCTITE 567 (PIPE SEALANT) .................................................... . 

LOCTITE INSTANT GASKET ......................................................... . 
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Part Number Page 

295 000 070 ......................................... 138 

529 035 991 ......................................... 137 

529 021 800 ......................................... 137 

Part Number Page 

219 700 362 ......................................... 135 

293 800 060 ................................. 140, 142 

293 800 013 ......................................... 136 

219 701 421 ......................................... 142 

129 



Section 02 ENGINE 

Subsection 10 (COOLING SYSTEM) 

COOLING SYSTEM (CLOSED LOOP} 

lmr2Q06.016 -001 _a 

1. Coolant temperature sensor (CTSJ activates when temperature 
exceeds 100°C (212°FJ 

2. Expansion coolant tank 
3. Bleed hose from cylinder head to expansion coolant tank 
4. Water pump housing including thermostat that opens at 87°C 

(788°FJ 
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5. Coolant flows to heat exchanger 
6. Heat exchanger 
7. Coolant returns from heat exchanger 
8. Coolant returns from oil cooler 
9. Oil cooler 
7 0. Coolant flows to oil cooler 
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COOLING SYSTEM COMPONENTS 
(150 AND 180 SERIES) 

l mr2010-014-001_a 
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-1.7N•m 
(15 lbfoin) 

�---�4N•m 
(35 lbf•in) 
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COOLING SYSTEM COMPONENTS 
(200 AND 230 SERIES) 

230 WAKE 
--------------------------- 1 
I 4 N•m I : �----. (35 lbf-in) I 
I ' , -....... I 
I · -...... , - I 
I 

. . J . 
I 
I 
I 
I 

Hull 1.7 N•m '(:e -..j (15 lbMn) 
. 

�� I 
1--------------------------� 
l mr201 t -017-0J1_a 
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8 N•m 
(71 lbf-in) 

1.7 N•m 
(15 lbf-in) 

II!m = Component must be replaced when removed. 
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COOLING SYSTEM COMPONENTS 
(210 SERIES) 

Loctite 
Instant Gasket � 

Loctite 243� 
210 WAKE 

Section 02 ENGINE 
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Loctite 567 
(pipe sealant) 

--------------------- 1 

I 
25 N•m 

(18 lbf.ft) 
. 8.5 N•m �-� (75 lbt-inl 

4 N•m 
(35 I bf.in)""----� 

1.7 N•m 
(15 lbfein) 

L ____________________ _ 

l m t 2011-017-002 _ a 
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8 N•m 
(71 lbfein) 

IE =  Component must be replaced when removed. 
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COOLING SYSTEM COMPONENTS 
(ENGINE) 

9 N•m--¥i�--.-. 
(80 lbf.in) 

Smf201 0-024-100.b 
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3 N•m 
(27 lbf.in) 

(left-hand threads) 

Imm= Component must be replaced when removed. 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

IW1)it;j Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

SYSTEM DESCRIPTION 

A closed loop cooling system is utilized on the 
1503 4-TEC engines, which offers an efficient 
engine cooling while keeping dirt and salt water 
out of the cooling system. This system keeps 
the temperature constant and prevents internal 
engine corrosion. 

A separate coolant tank ensures that enough en­
gine coolant is in the circuit during any operating 
condition. 

The coolant flow comes from the water pump im­
peller into the cylinder block. It goes around the 
cylinders and straight up to the cylinder head. A 

smaller quantity of engine coolant enters the cylin­
der block on the exhaust side for a better cool­
ing. In the cylinder head the water channels flow 
around the exhaust and then the intake valves and 
leave the engine through a large hose. From there 
the coolant goes back to the water pump hous­
ing and depending on the engine temperature, it 
flows through the thermostat directly back to the 
water pump impeller, or it takes its way through 
the heat exchanger. 

Engine coolant is also directed towards the oil 
cooler (coolant type). 

Coolant temperature sensor and bleed hose nip­
ple are located on the cylinder head. 
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smrW00-02 4-002_• 

1. Bleed hose nipple 
2. Coolant temperature sensor (CTS) 

UZ1Jit;#I Never modify cooling system ar­
rangement, otherwise serious engine damage 
could occur. 

Technical Specifications 

TYPE Closed loop cooling system. 

COOLANT FLOW Flow from water pump. 

TEMPERATURE 
Thermostat. 

CONTROL 

SYSTEM 
Self-bleed type through 

BLEEDING 
coolant tank (hose at 
uppermost point of circuit). 

Turns on at 100°c (212°F) on 
MONITORING naturally aspirated engines. 
BEEPER Turns on at 110°C (230°F) on 

supercharged engines. 

MAINTENANCE 

ENGINE COOLANT 

A WARNING 

To avoid potential burns, do not remove the 
coolant tank cap or loosen the ride plate or 
heat exchanger drain plug if the engine is hot. 

Recommended Coolant 

Use BRP PREMIXED COOLANT (P/N 219 700 362) or 
a blend of 50% antifreeze with 50% demineral­
ized water. 

NOTE: Using a blend of 40% antifreeze with 
60% demineralized water will improve the cool­
ing efficiency when boat is used in particularly 
hot weather and/or hot water condition. 
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14'toitl1j A blend of 40% antifreeze with 60% 
demineralized water will improve the cooling 
efficiency. Using tap water instead of dem­
ineralized water, would contribute to make 
deposits in cooling system and to reduce an­
tifreeze efficiency. This could lead to engine 
overheating. 

To prevent antifreeze deterioration, always use 
the same brand. Never mix different brands un­
less cooling system is completely flushed and 
refilled. 

IP!•>Oil To prevent rust formation or freez­
ing condition in cold areas, always replenish 
the system with 50% antifreeze and 50% dem­
ineralized water. Pure antifreeze will freeze at a 
higher temperature than the optimal water/an­
tifreeze mix. Always use ethylene glycol an­
tifreeze containing corrosion inhibitors specifi­
cally recommended for aluminum engines. 

Draining the System 

Never drain or refill cooling system when en­
gine is hot. 

Remove the coolant tank cap. 

Install a drain pan underneath the ride plate or heat 
exchanger. 

Unscrew the drain plug located at rear of ride plate 
or heat exchanger. 

NOTE: Raising the front of the boat will contribute 
to drain the cooling system. 

Dispose coolant as per local regulations. 

Do not reinstall drain plug at this time. 

Cleaning the System 

W•>Oil Cleaning the cooling system as per 
the following procedure is required when en­
gine overheats (assuming everything else is 
operating normally) or each time coolant is 
replaced. 

Drain the cooling system. 

Add a cleaning product such as the Zerex® Super 
Cleaner by Valvo line (or an equivalent) in coolant 
tank then fill cooling system with demineralized 
water. 

Reinstall cap on coolant tank. 

Ride boat on a stretch of water. Start engine and 
run for approximately 15 minutes. 
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IMPORTANT: Ensure thermostat opens so that 
the cleaning product flows in ride plate or heat 
exchanger properly. 

Stop engine and let the cleaning product work for 
12 to 16 hours. 

Thereafter, engine can be operated one last time 
to soak off deposits. 

Drain and thoroughly rinse the cooling system 
with clean fresh water. 

Refill cooling system as described below. 

Refilling the System 

Boat should be level, engine cold and drain plug 
removed for refilling. 

Place a container under drain plug to collect an­
tifreeze. 

Apply LOCTITE 567 (PIPE SEALANT) (P/N 293 800 
013} on drain plug threads. 

Ask someone to pour recommended antifreeze in 
coolant tank. 

When antifreeze flows out from the ride plate or 
heat exchanger drain hole, reinstall drain plug. 

TORQUE 

Drain plug I 8 N•m (71 lbf•in) 

Continue to pour and fill coolant tank between 
marks. 

, 4' ..., t 

\ l�IN FROID 
' cow 

210 SERIES 
1. Level between marks when engine is cold 
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ENGINE COOLANT ONLY 

MAX. 

smr2011-016-004_a 

ALL EXCEPT 210 SERIES 
1. Level between marks when engine is cold 

Do not install pressure cap at this time. 

Link a garden hose to the hose adapter at the back 
of the boat. Refer to EXHAUST SYSTEM FLUSH­
ING in the EXHAUST SYSTEM subsection. 

l+![tJi@I Never run engine without supplying 
water to the exhaust system. 

Start engine and let run for a maximum of 2 min­
utes. Stop engine and wait 15 minutes to let it 
cool down. Refill coolant tank as necessary. 

IW1Ji@I Never run engine longer than 2 min­
utes. Drive line seal has no cooling when boat 
is out of water. 

NOTE: Properly cool exhaust system by installing 
a garden hose. Refer to EXHAUST SYSTEM sub­
section. 

Repeat this run-stop cycle 2-3 times until thermo­
stat opens and stop engine. 
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"""2009-024-003_8 

1. This hose becomes hot when thermostat opens 

Last. refill coolant tank and install pressure cap. 

When engine has completely cooled down, 
recheck coolant level in coolant tank and top up 
if necessary. 

INSPECTION 

COOLING SYSTEM LEAK TEST 

A WARNING 

To avoid potential burns, do not remove the 
coolant tank cap or loosen the ride plate or 
heat exchanger drain plug if the engine is hot. 

Pressurize system through coolant tank to 90 kPa 
(13 PSI). 

NOTE: It is not necessary to install a hose pincher 
on overflow hose. 

REQUIRED TOOLS 

TEST CAP 
(P/N 529 035 991) 

VACUUM/PRESSURE PUMP 
(P/N 529 021 800) 
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TYPICAL 
1. Vacuum/pressure pump 

Check all hoses, ride plate or heat exchanger, en­
gine and oil cooler for coolant leaks. Spray a soap 
and water solution and look for air bubbles. 

On WAKE models, check the heating unit and its 
hoses. 

Check the leak indicator hole if there is oil or 
coolant. If so, replace appropriate water pump 
shaft seal. 

smt2009-024-004_a 

1. Leak indicator hole 

TROUBLESHOOTING 

The following is provided to help in diagnosing the 
probable source of troubles. It is a guideline and 
it should not be assumed to list all possible prob­
lems. 

Always check for fault codes. If a fault code is de­
tected, service the fault code first. Refer to DIAG­
NOSTIC AND FAULTCODESsubsection. 
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ENGINE OVERHEATING 

1. Low coolant level. 

- Refill and check for leaks (coolant leaking out 
of engine leak indicator hole, hoses or clamps 
missing/defective, cylinder head gaskets leaks, 
ride plate or heat exchanger leaking, etc.). Repair 
or replace. 

2. Air in cooling system. 

- Refill and bleed cooling system. 

3. Thermostat defective (does not open when en­
gine gets hot). 

- Replace thermostat housing. 

4. Water pump failure. 

- Inspect and replace defective components. 

5. Water temperature sensor defective. 

- Check or replace. Refer to ELECTRONIC FUEL 
INJECTION (EFI). 

6. Ride plate or heat exchanger or hoses dam­
aged. 

- Check or replace damaged components. 

7. Exhaust system clogged. 

- Flush exhaust system. 

8. Internal passage blocked in cooling system. 

- Inspect and clean. 

PROCEDURES 

PRESSURE CAP 

Pressure Cap Inspection 

Using a pressure cap tester, check pressure cap 
efficiency. If the efficiency is feeble, install a new 
90 kPa (13 PSI) cap (do not exceed this pressure). 

CLAMPS 

Clamp Replacement 

To cut or secure Oetiker clamps of cooling system 
hoses, use special pliers. 

REQUIRED TOOL 

OETIKER PLIERS 
(P/N 295 000 070) 

NOTE: Always check general condition of hoses 
and clamp tightness. 
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WATER PUMP HOUSING 

smr2009-024-004_b 

1. Water pump housing 

Water Pump Access 

210 Series 

Remove air intake silencer, refer to AIR INTAKE 
SYSTEM subsection. 

All Models with Supercharged lntercooled 
Engines 

Remove supercharger inlet and outlet hoses to 
make room. 

flSFOCA 1 2 3 

TYPICAL 
1. Supercharger 
2. Inlet hose 
3. Outlet hose 

Water Pump Housing Removal 

Drain cooling system. 

Disconnect all coolant hoses from water pump 
housing. 

Remove water pump housing retaining screws. 
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smt2008-0 1 6-004_a 

TYPICAL 

Pull the water pump housing to remove it. 

Water Pump Housing Inspection 

Check if gasket is brittle, hard or damaged and re­
place as necessary. 

1. Water pump housing gasket 

Check if thermostat is in good condition. Refer to 
THERMOSTATin this subsection. 

Water Pump Housing Leak Test 

Plug the connections of the oil cooler return hose, 
coolant tank hose, ride plate or heat exchanger re­
turn hose and cylinder head return hose with a rag. 
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1. Oil cooler return connection 
2. Coolant tank hose connection 
3. Ride plate or heat exchanger return hose connection 
4. Cylinder head return hose connection 

Fill the water pump housing with water. 

If a bigger quantity of coolant leaks out at the ride 
plate or heat exchanger outlet connection, replace 
the water pump housing. 

If there is no leak, check the operation of the ther­
mostat. 

Water Pump Housing Installation 

The installation is the opposite of the removal pro­
cedure. However, pay attention to the following. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of water pump housing screws. 

Install screws as per the following illustration. 

F 18E1 0 A 

1. Screws M6 x 25 
2. Screws M6 x 105 

ffl'1i[i1Jj To prevent leaking, take care that the 
gaskets are exactly in groove when you rein­
stall the water pump housing. 
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Tighten screws to specification using the illus­
trated sequence. 

TORQUE 

Water pump housing 

I retaining screws 9 N•m (80 lbf•in) 

f18E1 08 

WATER PUMP HOUSING TIGHTENING SEQUENCE 

WATER PUMP IMPELLER 

Water Pump Impeller Removal 

Remove the WATER PUMP HOUSING. see pro­
cedure in this subsection. 

Unscrew the impeller clockwise. 

1. Impeller 

ffl11i[i1Jj Coolant/oil pump shaft and impeller 
have left-hand threads. Remove by turning 
clockwise and install by turning counterclock­
wise. 

Water Pump Impeller Inspection 

Check impeller for cracks or other damage. Re­
pince impeller if damaged. 
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Water Pump Impeller Installation 

The installation is the opposite of the removal pro­
cedure. Pay attention to the following details. 

l.Y•li@j Be careful not to damage impeller 
wings during installation. 

Tighten impeller to specification. 

TORQUE 

Water pump impeller 

I (left-hand threads) 

THERMOSTAT 

3 N•m (27 lbf•in) 

The thermostat is a single action type. 

Thermostat Removal 

Remove the WATER PUMP HOUSING, see pro­
cedure in this subsection. 

NOTE: The thermostat is located inside the water 
pump housing. 

Thermostat Test 

To check the operation of the thermostat, put it in 
water and heat water. 

Look inside the cylinder head return hose con­
nection to see the movement of the thermostat. 
Thermostat should open when water tempera­
ture reaches 87°C (189°F). 

If there is no operation, replace the water pump 
housing. 

Thermostat Installation 

For installation, reverse the removal procedure, 
paying attention to the following details. 

Refer to WATER PUMP HOUSING in this subsec­
tion. 

ROTARY SEAL 

Rotary Seal Inspection 

Check leak indicator hole for oil or coolant leak. 
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1. Leak indicator hole 

Coolant leaking out of the hole indicates a defec­
tive rotary seal. Leaking oil indicates a faulty oil 
seal. 

Rotary seal and oil seal must be replaced together. 

Rotary Seal Replacement 

Refer to LUBRICATION SYSTEM subsection. 

HEAT EXCHANGER (200, 210 
AND 230 SERIES) 
NOTE: On 150 and 180 series, the heat ex­
changer is integrated in the ride plate. Refer to 
HULL subsection. 

Heat Exchanger Removal 

Drain cooling system. 

Inside hull, disconnect both heat exchanger 
hoses. 

Remove all bolts securing heat exchanger to hull. 

Push on heat exchanger fittings to force heat ex­
changer out of hull recess. 
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NOTE: When a sufficient gap is obtained, grab 
heat exchanger from outside hull and pull strongly 
to remove it. 

Clean all residues from hull. 

Heat Exchanger Installation 

Apply LOCTITE INSTANT GASKET (P/N 219 701 421) 
around all holes and both hose fittings. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of heat exchanger bolts. 

Position heat exchanger. 

Install and tighten all bolts. 

TORQUE 

Heat exchanger bolts I 25 N•m (18 lbf•ft) 

lmt2006-01 &007 _1 

1. Bolt 
2. Flat washers 
3. Nut 
4. Loctite Instant Gasket 
5. Heat exchanger 
6. Hull 

Connect heat exchanger hoses and refill the sys­
tem. Refer to REFILLING THE SYSTEM in this 
subsection. 
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CYLINDER HEAD 

SERVICE TOOLS 

Description 

CAMSHAFT LOCKING TOOL ....................................................... . 

DRIVE SHAFT ADAPTER .............................................................. . 

ENGINE LEAK DOWN TEST KIT ..... ... ... ... ...... ................... ... ... ... .. . 

VALVE GUIDE PUSHER (6 MM) ................................................... . 

VALVE GUIDE REMOVER (6 MM) ............................................... . 

VALVE SPRING COMPRESSOR CUP ........................................... . 

VALVE SPRING COMPRESSOR ................................................... . 

SERVICE TOOLS - OTHER SUPPLIER 

Section 02 ENGINE 
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Part Number Page 

529 035 839 ......................................... 152 

529 035 985 ......................................... 145 

529 035 661 ......................................... 146 

529 036 087 ......................................... 161 

529 036 086 ......................................... 161 

529 036 073 ......................................... 156 

529 035 724 ......................................... 156 

Description Part Number Page 

SNAP-ON VALVE STEM SEAL PLIERS .......... . . . . . . . . . . ... ... . . . ............ YA8230 ......................................... 157 

SERVICE PRODUCTS 

Description Part Number Page 

ISOFLEX GREASE TOPAS NB 52 . ... ... . . . . . . ... .... . . . . . ... . . . ... . . . . . . . . . . ... .. 293 550 021 ......................................... 153 

LOCTITE 243 (8 LU El..................................................................... 293 800 060 ................................. 152, 1 55 

MOLYKOTE G-N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . .......................... 420 297 433 ......................................... 161 
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Engine oil 
� Loctite 

I 2�3 

9N·m JJL 
(801bM/i 

For replacement 
see CYLINDER 

BLOCK 

Engine oil 

5,, • 
IGNITION/' 
SYSTEM 

Engine oil 

.... 

lsoflex 
grease 
To pas 
NB52 

� 

.... 

'I> 

' mm I 

�eoil 

(80 lbfoin) Loctite Loctite 

��43 2g3 9 N•m 
� ( ,,.A80 lbfoin) 

9 N•m 
(80 lbfoin) 

V �Engine oil 

--
See ELECTRONIC 
FUEL INJECTION � 

---mill 
40 N•m 

(30 !bf.ft) 
+120° + 90° 

\ I 

mJm = Component must be replaced when removed. 
smr2010-025-001_b 
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GENERAL 

NOTE: When diagnosing an engine problem, al­
ways perform an engine leak test. This will help 
pin-point a problem. Refer to ENGINE LEAK TEST 

in this subsection for procedures. 

Always turn off the main battery cut-off switch be­
fore working on the engine. 

All removed parts must be reinstalled in their orig­
inal positions. 

During assembly/installation, use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.} must be replaced. 

1N'1i[llJj Hoses, cable or locking ties removed 
during the removal must be reinstalled as per 
factory standards. 

INSPECTION 

ENGINE LEAK TEST 

The procedure has to be done when engine oper­
ating temperature of approximately 70°C (158°F) 
is reached. 

Beware of burns when working on a hot en­
gine. 

Preparation 

1. Remove any required parts to give access to 
engine. 

2. Remove jet pump (refer to JET PUMP subsec­
tion). 

3. Remove coolant pressure cap. 

A WARNING 

To avoid potential burns, only remove the 
coolant pressure cap by wearing the appro­
priate safety equipment. 
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4. Remove oil dipstick. 

1. Oil dipstick 

5. Unplug and remove ignition coils. 

6. Remove spark plugs. 

NOTE: Ignition coil may be used as an extractor. 

1. Ignition coil 
2. Spark plug 

7. Remove CYLINDER HEAD COVER, see proce­
dure in this subsection. 

8. Install the drive shaft adapter and an appropri­
ate wrench lever on drive shaft end. 

REQUIRED TOOL 

DRIVE SHAFT ADAPTER 
(P/N 529 035 985) 
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Leak Test Procedure 
NOTE: Cylinder numbers are molded on cylinder 
head cover. 

1 . Rotate engine crankshaft counterclockwise un­
til the cylinder 1 is at Top Dead Center (TDC) 
compression stroke. 

1.1 As the engine crankshaft is turned over, 
observe the movement of intake rocker 
arm of the cylinder to be checked. 

1.2 After piston completes its cycle and the 
intake valve closes, observe the piston. 

1 .3 When it reaches its uppermost position 
this is TDC compression stroke. 

1 

Rt503motr156A 

1. Intake rocker arms 

2. Secure the wrench lever, at the end of the drive 
shaft, against hull to prevent further crankshaft 
rotation. 

3. Install the leak down test tool. 

REQUIRED TOOL 

ENGINE LEAK 
DOWN TEST KIT 
(P/N 529 035 661) 

3.1 Install the appropriate gauge adapter into 
spark plug hole. 

3.2 Connect the leak down tester gauge to the 
gauge adapter. 

3.3 Connect to an adequate pressurized air 
supply. 

3.4 Set needle of measuring gauge to zero (0). 

NOTE: Each tester will have specific instruction 
on the gauge operation and required pressure. 
Refer to manufacturer's instructions. 
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4. Supply combustion chamber with air. 

3 

R1503motr157A 

TYPICAL 
1. Leak down tester gauge 
2. Gauge adapter 
3. Air supply hose 

5. Note the amount of leaking or percentage (de­
pending on tester). 

LEAKAGE 
ENGINE CONDITION 

PERCENTAGE 

Up to 15% Exce llent condition 

16% to 25% Good condition 

Fair condition; engine will run 
26% to 40% and performance might be not 

be optimal in some cases 

41 % and higher 
Poor condition, diagnose and 
repair engine 

6. Proceed the same way with remaining cylin­
ders. 

Diagnostic 

Pressurize area to be tested, spray soap/water so­
lution at the indicated location and look and/or lis­
ten for air bubbles. 
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OBSERVATION CAUSE 

Air escaping on intake 
Leaking intake valve(s) 

port 

Air escaping on 
Leaking exhaust valve(s) 

exhaust port 

Air escaping into Excessively worn and/or 
crankcase broken piston rings 

Air bubbles out of Leaking cylinder head 
coolant tank gasket 

Air/water 
Damaged gasket and/or 

escaping from 
cylinder-block/head 

loosened screws 

Coolant escaping from 
Damaged gasket and/or 
loosened screws (refer to 

water pump housing COOLING SYSTEM! 

Coolant escaping from 
Damaged rotary seal on 

leak indicator hole 
water pump shaft (refer to 
COOLING SYSTEM! 

Oily contamination on Damaged oil seal on water 
leak indicator hole pump shaft 

Reassembly 

For reassembly, reverse the preparation proce­
dure. Use torque values and service products 
from the exploded views (refer to proper ENGINE 
subsections). 

Properly install ignition coils. Refer to IGNITION 
SYSTEM subsection. 

TROUBLESHOOTING 

The following is provided to help in diagnosing the 
probable source of problems. It is a guideline and 
it should not be assumed to list all possible prob· 
lems. 

Always check for fault codes. If a fault code is de­
tected, service the fault code first. Refer to DIAG­
NOSTIC AND FAULT CODES subsection. 

UNUSUAL ENGINE NOISE OR 
VIBRATIONS 

1. Incorrect camshaft timing adjustment. 

- Rep/ace damaged components and readjust 
camshaft timing. 

2. Camshaft timing gear screws got loose. 

- Retighten screws with the recommended torque. 

3. Rocker arm(s) hydraulic element is broken or 
worn out (improper valve adjustment). 

- Replace faulty rocker arm(s). 
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4. Rocker arm screw not properly tightened. 

- Retighten screws with recommended torquing 
procedure. 

5. Faulty chain tensioner. 

- Replace chain tensioner. 

6, Chain guide is worn out. 

- Replace chain guide. 

7. Stretched timing chain or worn out sprocket. 

- Replace timing chain and sprocket. 

8. Camshaft is worn out. 

- Check if camshaft radial clearance is out of spec­
ification. 

OIL LEAKAGE FROM CYLINDER HEAD 

1. Cylinder head cover gasket is leaking. 

- Replace cylinder head cover gasket and retighten 
screws with recommended torque. 

- Check cylinder head cover for cracks or other 
damage. Replace if necessary. 

2. Cylinder head cover screws are leaking. 

- Replace cylinder head cover screws. 

3. Spark plug tube gasket is leaking. 

- Remove cylinder head cover and replace spark 
plug tube gasket. 

- Clean spark plug area from oil spillage. 

4. Blow by valve is leaking. 

- Replace blow by valve 0-ring. 

5. Camshaft sensor 0-ring is leaking. 

- Replace camshah sensor 0-ring. 

6. Cylinder head gasket is leaking. 

- Remove cylinder head and check for damage. 

- Replace cylinder head gasket and retighten 
screws with recommended torquing procedure. 

ENGINE LACKS ACCELERATION OR 
POWER 

1. Incorrect camshaft timing adjustment. 

- Replace damaged components and readjust 
camshaft timing. 

2. Intake or exhaust valves are leaking. 

- Perform ENGINE LEAK TEST. 

- Check if valve seats properly in valve seat. 

- Repair or replace damaged components. 

3. Broken valve spring(s). 

- Replace defective parts. 

4. Broken rocker arm(s). 

- Replace defective parts. 
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PROCEDURES 

CYLINDER HEAD COVER 

Cylinder Head Cover Access 

To access engine, refer to ENGINE ACCESSin EN­
GINE REMOVAL subsection. 

210 Series 

Remove air intake tube, refer to AIR INTAKE SYS­
TEM subsection. 

All Models except 210 Series 

Remove cylinder head cover cowl. 

Cylinder Head Cover Removal 

1. Unplug and remove ignition coils. 

1. Ignition coils 

2. Remove screws securing the cylinder head 
cover. 

1. Cylinder head cover screws 

3. Remove the cylinder head cover and its gasket. 
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1. Cylinder head cover 
2. Gasket 

Cylinder Head Cover Inspection 

Check if the gasket on the cylinder head cover 
and the rubber bushing on the cylinder head cover 
screws are brittle, cracked or hard. If so, replace 
the gasket or the cylinder head cover screw ac­
cordingly. 

Cylinder Head Cover Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

Properly seat the gasket in the cover groove. 

Install and tighten the cylinder head cover screws 
according to following sequence. 

smt2006-01 &o026_o 

TYPICAL 

TORQUE 

Cylinder head cover I 9 N•m (SO lbf•in) 
screws 

Install all other removed parts. Refer to proper 
subsection for procedure. 
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SPARK PLUG TUBES 

Spark Plug Tube Removal 

Remove the CYLINDER HEAD COVER, see pro­
cedure in this subsection. 

Pull spark plug tubes to remove them. 

R1503mo tr83A 

1. Spark plug tube 

Spark Plug Tube Inspection 

Check seals on spark plug tube. If seals are brittle, 
cracked or hard, replace spark plug tube. 

, 3 

smr2005-036-00 1 _a 

TYPICAL 
1. Spark plug tube 
2. Seal to the cylinder head cover 
3. Seal to the cylinder head 

Spark Plug Tube Installation 

For installation, reverse the removal procedure. 
Pay attention to the following detail. 

Apply engine oil on seals . 

ROCKER ARMS 

Rocker Arm Removal 

1. Remove the CYLINDER HEAD COVER, see 
procedure in this subsection. 

2. Remove spark plug tubes. 

3. Remove and discard rocker arm shaft screws. 
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1. Rocker arm shaft screw 

4. Remove rocker arm shaft with rocker arms. 

1. Rocker arm shaft 
2. Rocker arms (exhaust side) 
3. Rocker arm (intake side) 

Rocker Arm Inspection 

Inspect each rocker arm for cracks and scored fric­
tion surfaces. If so, replace rocker arm assembly. 

Check the rocker arm rollers for free movement, 
wear and excessive radial play. Replace rocker 
arm assembly as necessary. 

3 

sm'2008-017-006_a 

1. Rocker arm (intake side) 
2. Rocker arm (exhaust side) 
3. Rollers 

A. Rocker arm inside diameter 

2 
Jt 
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Measure rocker arm inside diameter. If diameter 
is out of specification, change the rocker arm as­
sembly. 

ROCKER ARM INSIDE DIAMETER 

NEW 
20.007 mm - 20.020 mm 

(.7877 in - .7882 in) 

SERVICE LIMIT 20.050 mm (.7894 in) 

Press the hydraulic lifter with your thumb. If the 
hydraulic lifter can be fully pressed in, replace 
rocker arm. Lifter must turn freely in rocker arm 
bore. Otherwise, replace. 

Rocker Arm Shaft 

Check for scored friction surfaces, if so, replace 
parts. 

Measure rocker arm shaft diameter. 

• 

R1503motr90A A 

A. Measure rocker arm shaft diameter here 

ROCKER ARM SHAFT DIAMETER 

NEW 
19.980 mm - 19.993 mm 

(.7866 in - .7871 in) 

SERVICE LIMIT 19.970 mm (. 7862 in) 

Any area worn excessively will require parts re­
placement. 

Verify and clean oil orifices to ensure a good rocker 
arm shaft lubrication. 
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1. Oil orifices from the camshaft to the rocker arm shaft, then to 
the rocker arms and finally to the valve adjustment 

Rocker Arm Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details . 

NOTE: The rocker arm shaft can only be installed 
in one specific position. Therefore the camshaft 
has to be positioned with its locking pin when the 
piston of cylinder 3 is on ignition TDC. 

1. Lock camshaft. Refer to CAMSHAFT in this 
subsection. 

2. Make sure the position lines on oil separator 
cover are lined up as shown in the following il­
lustration. 

s nv2 0 09-025-006_a 

1. Position lines 

3. Apply engine oil on rocker arm shaft. 

4. Position the rocker arm shaft with the notches 
on top. 
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1. Rocker arm shaft 
2. Rocker arm shaft notches 

5. Install NEW rocker arm shaft screws. 

li!t•JiliJi This assembly uses stretch screws. 
As the screws have been stretched from the 
previous installation, it is very important to 
use new screws at assembly. Failure to re­
place screws and to strictly follow the torque 
procedure may cause screws to loosen and 
lead to engine damage. 

6. Tighten rocker arm shaft screws according to 
the following sequence. 

NOTE: Always perform a step on ALL rocker arm 
shaft screws before going to the next step. 

TORQUE 

Step 1 1 O N•m (89 lbf•in) 

Rocker arm Step 2 20 N•m (15 lbf•ft) 
shaft screws 

Apply an additional 
Step 3 

90° rotation 

TIGHTENING SEQUENCE 
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CAMSHAFT TIMING GEAR 

NOTE: Although it is not necessary to position 
crankshaft to TDC for disassembly, it is a good 
practice to do it, as a troubleshooting step, to 
know before disassembly if valve timing was 
appropriate. 

Camshaft liming Gear Removal 

Lock crankshaft, refer to CYLINDER BLOCK sub­
section. 

Remove CYLINDER HEAD COVER, see proce­
dure above in this subsection. 

Lock camshaft. Refer to CAMSHAFTin this sub­
section. 

Remove the oil separator cover. Refer to LUBRI­
CATION SYSTEM subsection. 

Remove the chain tensioner. Refer to CYLINDER 
BLOCK subsection. 

Remove the chain guide. 

Remove camshaft timing gear screws. 

Remove the camshaft timing gear. 

1. Chain guide 
2. Camshaft timing gear screws 
3. Camshaft timing gear 

NOTE: Secure timing chain with a retaining wire. 

Camshaft liming Gear Inspection 

Check camshaft timing gear for wear or deteriora­
tion. 

If gear is worn or damaged, replace it as a set 
(camshaft timing gear and timing chain). 

NOTE: For crankshaft timing gear replacement 
refer to CYLINDER BLOCK subsection. 

Camshaft liming Gear Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

151 



Section 02 ENGINE 
Subsection 11 (CYLINDER HEAD) 

l&1JiliJj Improper camshaft timing will dam­
age engine components. Make sure camshaft 
and crankshaft are still locked. If not, lock them 
before beginning this procedure. 

Install the camshaft timing gear with the writing 
visible, i.e. to be able to see the position lines 
when looking from outside of engine. 

1 

2 

R1503motr97A 

1. Good (with 7 503 aligned) 
2 Never 

Install timing chain. Refer to CYLINDER BLOCK 
subsection. 

Ensure chain guides are properly installed. 

Loosely install camshaft timing gear screws. 

Install chain tensioner. 

NOTE: There can be 2 different positions to install 
the timing gear on the camshaft. Basically both 
positions are working well, since the camshaft 
and crankshaft are locked in their proper position. 
Due to some tolerances, there could be one po­
sition which fits better than the other one. To 
check this, perform the following test. 

Check if camshaft timing gear screws are still 
loose. If screws are squeezed by the timing gear, 
remove the chain tensioner again and rotate tim­
ing gear by one tooth clockwise. Then install the 
chain tensioner again. 

One at a time, remove camshaft timing gear 
screws and apply LOCTITE 243 (BLUE) (P/N 293 800 

060) on threads. 

Tighten camshaft timing gear screws to specifica­
tion . 
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TORQUE 

Camshaft timing gear 
screws 

9 N•m (80 lbf•in) 

@loiliJj Crankshaft and camshaft must be 
locked on TDC position to place camshaft 
timing gear and timing chain in the proper 
position. To double check, take a look at the 
timing gear lines. They must be parallel to the 
cylinder head surface. 

1 1 

1. Position lines 

tiU'1itlJj Ensure to remove crankshaft and 
camshaft locking tools when finished. 

Install all other removed parts. 

CAMSHAFT 

Camshaft Locking Procedure 

1. Remove CYLINDER HEAD COVER, see proce­
dure in this subsection. 

2. Lock crankshaft, refer to procedure in CYLIN­
DER BLOCK subsection. 

3. Lock camshaft. 

REQUIRED TOOL 

CAMSHAFT 
LOCKING TOOL 

(P/N 529 035 839) 

3.1 Insert the camshaft locking tool into the 
hole behind the camshaft timing gear. 

3.2 Make sure the position lines on oil separa­
tor cover are lined up as shown in the fol­
lowing illustration. 
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1. Camshaft locking tool 
2. Position lines 

Camshaft Removal 

Remove the CAMSHAFT TIMING GEAR. see pro­
cedure in this subsection. 

Remove the ROCKER ARM. see procedure in this 
subsection. 

Remove the camshaft lock to remove the 
camshaft. 

7. Camshaft lock 
2. Camshaft 

Camshaft Inspection 

Check each lobe and bearing journal of camshaft 
for: 

- Scoring 

- Scuffing 

- Cracks 

- Other signs of wear. 

Measure camshaft bearing journal and lobe height 
using a micrometer. 

Measure clearance between both ends of 
camshaft and cylinder head. 
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DA B AC CAB AC CAB AC 

t t t t. , •••• t-t-t-ft 
I 
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A. Camshaft lobe (exhaust valves) 
8. Camshaft lobe (intake valves) 
C. Camshaft bearing journal 
0. Camshaft bearing journal (engine front) 

CAMSHAFT LOBE HEIGHT - EXHAUST VALVE 

NEW 
31.430 mm to 31.630 mm 

(1.2374 in to 1.2453 in) 

SERVICE LIMIT 31.380 mm (1.2354 in) 

CAMSHAFT LOBE HEIGHT - INTAKE VALVE 

NEW 
31.540 mm - 31.740 mm 

(1.2417 in - 1.2496 in) 

SERVICE LIMIT 31.50 mm (1.2402 in) 

CAMSHAFT BEARING JOURNAL 

NEW 
39.892 mm - 39.905 mm 

(1.5706 in - 1.5711 in) 

SERVICE LIMIT 39.880 mm (1.5701 in) 

CAMSHAFT BEARING JOURNAL 

(ENGINE FRONT) 

NEW 
24.939 mm - 24.960 mm 

(.9819 in - .9827 in) 

SERVICE LIMIT 24.910 mm (.9807 in) 

CAMSHAFT BEARING INNER DIAMETER 

NEW 
40.000 mm - 40.020 mm 

(1.5748 in - 1.5756 in) 

SERVICE LIMIT 40.050 mm (1.5768 in) 

CAMSHAFT BEARING INNER DIAMETER 

(ENGINE FRONT) 

NEW 
25.000 mm - 25.013 mm 

(.9843 in - .9848 in) 

SERVICE LIMIT 25.050 mm (.9862 in) 

Replace parts that are not within specifications. 

Camshaft Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Grease the camshaft bearing journals well by us­
ing the ISOFLEX GREASE TOPAS NB 52 (P/N 293 550 

021) or a similar product. 

Install camshaft then place the camshaft lock in its 
slot. 
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1. Camshaft lock 

For other parts, refer to the proper installation pro­
cedures in this subsection. 

CYLINDER HEAD 

Cylinder Head Removal 

Lock crankshaft, refer to CYLINDER BLOCK sub­
section. 

Drain coolant. refer to COOLING SYSTEM sub­
section. 

Remove blow-by valve from cylinder head. Refer 
to LUBRICATION SYSTEM subsection. 

Unplug the camshaft position sensors (CAPS). 

Unplug the coolant temperature sensor (CTS). 

Disconnect bleeding hose. 

Disconnect the cylinder head outlet hose. 

1. Coolant temperature sensor (CTS) 
2. Bleeding nipple 
3. Cylinder head outlet hose 

Remove the exhaust manifold. Refer to EX­
HAUST SYSTEM subsection. 
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Unscrew the oil filler tube support from cylinder 
head. 

snv20�2 S-009_a 

1. Retaining screws 
2. Oil filler tube support 

Remove the CAMSHAFT TIMING GEAR. see pro­
cedure in this subsection. 

Remove the M6 cylinder head screws. 

1. M6 cylinder head screws 

Remove and discard the M11 cylinder head 
screws securing cylinder head to cylinder block. 
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1. M 11 cylinder head screws 

Pull up cylinder head. 

Remove and discard gasket. 

Cylinder Head Cleaning 

Remove carbon deposits from combustion cham­
ber, exhaust port and piston top. 

Clean cylinder head, especially cylinder head 
screw surface from oil spillage. 

Blow out the oil orifices and check if they are not 
clogged. 

smr2-009-02S-010_a 

1. Oil orifices 

Cylinder Head Inspection 

Check for cracks between valve seats or other 
damages, if so, replace cylinder head. 

Check cylinder head mating surface for flatness, 
using a straight edge. 

lmr2011-018 

Section 02 ENGINE 
Subsection 11 (CYLINDER HEAD) 

smr2006-01&063_ a 

1. Cylinder head 
2. Flat bar 
3. Feeler gauge 

Check cylinder head warpage. 

CYLINDER HEAD WARPAGE 

Maximum I 0.15mm (.006in) 

If warpage exceeds specification, resurface the 
cylinder head as follows. 

Use a 400 - 600 grit wet sandpaper on a surface 
plate and gently grind off the mating surface. 

NOTE: To ensure an even surface, rotate cylinder 
head several times during resurfacing. 

Replace cylinder head, if resurfacing fails. 

Cylinder Head Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Ensure dowel pins are in place. 

Install NEW cylinder head gasket . 

Oloililj Each installation of the cylinder 
head requires a new cylinder head gasket. Us­
ing a gasket twice will cause engine damage, 
even if the engine had not run. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of M6 cylinder head screws. 

Install M6 screws and manually tighten them. 

Install NEW M11 cylinder head screws and 
tighten them manually. 

11'loi@j This assembly uses stretch screws. 
As the M11 cylinder head screws have been 
stretched from the previous installation, it 
is very important to replace the old screws 
by new ones at assembly. Failure to replace 
screws and to strictly follow the torque proce­
dure may cause screws to loosen and lead to 
engine damage. 
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Using the following sequence, tighten M 11 cylin­
der head screws as described below. 

smr200f>-036-002_e 

NOTE: Always perform a step on ALL M11 cylin­
der head screws before going to the next step. 

TORQUE 

Step 1 40 N•m (30 lbf•ft) 

M11 cylinder Step 2 
Apply an additional 

head screws 
120° rotation 

Step 3 
Apply an additional 

90° rotation 

Tighten M6 cylinder head screws to specification. 

TORQUE 

M6 cylinder head screws I 9 N•m (80 lbf•in) 

Remove crankshaft and camshaft locking tools. 

Install all removed parts. 

VALVE SPRINGS 

Valve Spring Removal 

Remove rocker arm shaft. Refer to ROCKER ARM 
procedure in this subsection. 

Remove CYLINDER HEAD, see procedure in this 
subsection. 

Compress valve springs. 
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REQUIRED TOOL 

VALVE SPRING COMPRESSOR 
(P/N 529 035 724} 

VALVE SPRING 
COMPRESSOR CUP 

(P/N 529 036 073) 

R1503mot r103A 

1. Valve spring compressor clamp 
2. Valve spring compressor cup 

lJl 

LOCATE VALVE SPRING COMPRESSOR CLAMP IN CENTER OF 
THE VALVE 

Remove valve cotters. 

Withdraw valve spring compressor, valve spring 
retainer and valve springs. 
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1. Valve cotters 
2. Valve spring retainer 
3. Inner valve spring 
4. Outer valve spring 

Valve Spring Inspection 

Check valve springs for rust, corrosion or other 
visible damages. If so, replace faulty valve 
springs. 

Check valve springs for free length and straight­
ness. 

Replace valve springs if not within specifications. 

R610mou 1 22A 

A. Valve spring length 

OUTER VALVE SPRING FREE LENGTH 

NEW NOMINAL 45.45 mm (1.789 in) 

SERVICE LIMIT 43.00 mm (1.693 in) 

INNER VALVE SPRING FREE LENGTH 

NEW NOMINAL 41.02 mm (1.615 in) 

SERVICE LIMIT 38.8 mm (1.528 in) 

Valve Spring Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Colored area of the valve spring must be placed 
on top. 

lmr2011-018 
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NOTE: Valve cotters must be properly engaged in 
valve stem grooves. 

1. Position of the valve spring 

VALVES 

Valve Removal 

Remove valve spring. 

Push valve stem then pull valves out of valve 
guides. 

R1503motr106A 

1. Intake valve 38 mm 

2. Exhaust valve 31 mm 

Remove valve stem seal with a valve stem seal 
pliers. 

RECOMMENDED TOOL 

SNAP-ON VALVE STEM SEAL PLIERS (P/N YA8230) 
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R610motr125A 

Valve Inspection 

Valve Stem Seal 

Inspection of valve stem seals is not needed 
because NEW seals should always be installed 
whenever cylinder head is removed. 

Valve 

Inspect valve surface, check for abnormal stem 
wear and bending. If so, replace by a new one. 

Valve Stem and Valve Guide Clearance 

Measure valve stem and valve guide in three 
places, using a micrometer and a small bore 
gauge. 

NOTE: Clean valve guide to remove carbon de­
posits before measuring. 

Change valve if valve stem is out of specification 
or has other damages such as wear or friction sur­
face. 
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R610motr126A 

A. Valve stem diameter 

VALVE STEM DIAMETER 

NEW 

EXHAUST 
5.946 mm - 5.960 mm 

(.2341 in - .2346 in) 

INTAKE 
5.961 mm - 5.975 mm 

(.2347 in - .2352 in) 

SERVICE LIMIT 

EXHAUST 

INTAKE 
5.93 mm (.233 in) 

Replace valve guide if it is out of specification or 
has other damages such as wear or friction sur­
face. Refer to valve guide replacement below. 

VALVE GUIDE INNER DIAMETER 

NEW 

EXHAUST 5.994 mm - 6.018 mm 

INTAKE (.236 in - .2369 in) 

SERVICE LIMIT 

EXHAUST 

INTAKE 
6.060 mm (.2386 in) 
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Valve Face and Seat 

R1503motr107A 1 

1. Valve seat 

2 3 

2. Exhaust valve contaminated area 
3. Valve face (contact surface to valve seat) 

Check valve face and seat for burning or pittings 
and replace valve or cylinder head if there are 
signs of damage. 

Ensure to seat valves properly. Apply some lap­
ping compound on valve face and work valve on 
its seat with a lapping tool. 

Measure valve face contact width. 

NOTE: The location of contact area should be in 
center of valve seat. 

Measure valve seat width, using a caliper. 

VALVE SEAT CONTACT WIDTH 

NEW 

EXHAUST 1.25 mm - 1.55 mm 
(.049 in - .061 in) 

INTAKE 
1 . 10 mm - 1 .30 mm 

(.043 i n - .051 in) 

SERVICE LIMIT 

EXHAUST 1.8 mm (.071 in) 

INTAKE 1.6 mm (.063 in) 

If valve seat contact width is too wide or has dark 
spots, replace the cylinder head. 

lmr2011-018 
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V01C1HA 

A. Valve face contact width 
8. Valve seat contact width 

Valve Seat Grinding 

NOTE: The valve seats may be reground with 
a valve seat grinder which centers on the valve 
guide. 

1. Grind the valve seat at 45°. Remove no more 
material than absolutely necessary to clean the 
seat up. 

2. Using a 35° stone, narrow the valve seat until 
the appropriate outer diameter is obtained. 

EXHAUST so0 

R1503mo1r2S9A 

A. Valve seat outer diameter EXHAUST 

. 

\ 
\ 
\ 
\ 

' 

__ _j 
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INTAKE 

R 1 503mot r 260A 

A. Valve seat outer diameter INTAKE 

VALVE SEAT OUTER DIAMETER 

INTAKE 37.35 mm (1.4705 in) 

EXHAUST 30.3 mm (1 .1929 in) 

3. Using a 55° stone for the intake and an 80° 
stone for the exhaust valve, reduce the valve 
seat contact width to the appropriate value 
mentioned above. 

4. Finally, coat the valve seating surface with a 
fine paste of valve grinding compound using a 
manual valve grinding mandrel. Lightly grind 
the valves until a smooth, even, uniform sealing 
surface of the appropriate inside and outside 
diameter is obtained on both the valve and 
the seat. Use only a hand held valve grinding 
mandrel with a suction cup, rotating the valve 
back and forth through about 45°, and then 
advancing the valve 45° before repeating this 
operation. 

Valve Installation 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Install NEW valve stem seal. 
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R1503mo t r254A 

1. Valve stem seal 

Apply engine oil on valve stem and install valve. 

L!l'l1iliJ#j Be careful when valve stem is 
passed through sealing lips of valve stem 
seal. 

1 

A 1503mot r2546 

1. Sealing lips of valve stem seal 

To ease installation of cotters, apply oil or grease 
on them so that they remain in place while relea­
sing the spring. 

After springs are installed, ensure valve springs 
and valve spring retainer are properly locked by 
tapping on valve stem end with a soft hammer so 
that valve opens and closes a few times. 

IN,JmJj An improperly locked valve spring 
will cause engine damage. 
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VALVE GUIDE 

Valve Guide Replacement 

Ul11i(l1'1 Do not heat cylinder head for this 
procedure. 

IWnmJI The sharp edge near the top of the 
valve guide must be machined away. Other­
wise it will foul the valve guide hole in the 
cylinder head and destroy the cylinder head, 
as the valve guide is removed. 

Use a special reamer as far as the top of the notch. 

TYPICAL 
1. Special reamer 
2. Notch 

Chase valve guide out of the cylinder head to­
wards combustion chamber. 

REQUIRED TOOL 

VALVE GUIDE 
REMOVER (6 MM) 
(P/N 529 036 086) 

lmr2011-018 
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TYPICAL 
1. Punch 

Section 02 ENGINE 
Subsection 11 (CYLINDER HEAD) 

Check valve guide bore for abreased material. 
The inlet and exhaust valve guides have the same 
length and are interchangeable. 

NOTE: If valve guide has caused scoring during 
extraction, replace the cylinder head. 

Grease the bore in cylinder head and the leading 
end of valve guide with MOLYKOTE G-N (P/N 420 

297 433). 

Press the valve guide into the COLD cylinder head 
as shown. 

REQUIRED TOOL 

VALVE GUIDE PUSHER (6 MM) 
(P/N 529 036 087) 
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1 

2 

R1503rnotr256A 

TYPICAL 
1. Valve guide leading end 
2. Cylinder head bore 
3. Valve guide pusher (6 mm) 

R1ll03m ota�7A 

TYPICAL 
A. Protrusion 

VALVE GUIDE PROTRUSION 

Minimum 12.4 mm (.4882 in) 

Maximum 12.8 mm (.5039 in) 

NOTE: After installing new guides. they must be 
reamed with a standard 6 mm reamer tool. These 
are available from various tool suppliers. 
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Clean cylinder head carefully. Check that the valve 
seat is concentric with the new guide axis (check 
contact surface with engineer's blue). 
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CYLINDER BLOCK 

SERVICE TOOLS 

.I 

Section 02 ENGINE 

Subsection 12 (CYLINDER BLOCK) 

Description Part Number Page 

CRANKSHAFT LOCKING TOOL .................................................... 529 035 821 ................. 174, 178, 180, 185 
PISTON CIRCLIP INSTALLER........................................................ 529 035 765 ......................................... 171 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number 

SNAP-ON PISTON RING COMPRESSOR PLIERS ....................... RC980 

SERVICE PRODUCTS 

Page 

......................................... 171 

Description Part Number Page 

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ......................................... 184 

LOCTITE 5910 ................ ... ...... ...................................................... 293 800 081 ......................................... 183 

LOCTITE CHISEL (GASKET REMOVER) ....................................... 413 708 500 ......................................... 183 
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Loctite 243 rl 
23N•m � 

Loctite 243 
� 

(17 lbMt) 

� 23 N•m · ]j 
(17 lbMt) '!JI 

Engine 
oil 

�\!-
17 N•� .-,,,.- -. 

(150 !bf.in) 1 ' 

See 
ELECTRONIC 

FUEL INJECTION 
SYSTEM (EFI) 

(If"'-� Loctite 243 
"" 23 N•m 
(17 lbMt) 

r � & Loctite 243 
Engine& � :=1523 N•m 

oil � � (17 lbMt) 

L . A--A 1440 N•m 55 N•m oct1te 243� .. � /T (30 !bf.ft)
+ 

(41 lbMt) 

12 23 N•m 13 

Im =  Component must be replaced when removed. (17 !bf.ft) mm 
smr'2010-026-001_ b 
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Engine 
oil 

Engine & 
oil 

11 

20 

& Engine 
oil 

Section 02 ENGINE 
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17 

IEm = Component must be replaced when removed. 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

All engine parts removed must be reinstalled in 
their original positions. 

Hoses, cables or locking ties removed during a 
procedure must be reinstalled as per factory stan­
dards. 

TROUBLESHOOTING 

The following is provided to help in diagnosing the 
probable source of troubles. It is a guideline and 
it should not be assumed to list all possible prob­
lems. 

Always check for fault codes. If a fault code is de­
tected, service the fault code first. Refer to DIAG­
NOSTIC AND FAULT CODES subsection. 

UNUSUAL ENGINE NOISE OR 
VIBRATIONS 

1. Heavy wear on plain bearings. 

- Check radial play of plain bearings. 

- Replace plain bearings if out of specification. 

2. Crankshaft and balancer shaft are not properly 
aligned. 

- Disassemble cylinder block and check if marks 
are properly aligned. 

3. Crankshaft or balancer shaft axial play out of 
specification. 

- Measure crankshaft and balancer shaft axial play. 

- If axial play is out of specification, replace thrust 
washers. 

4. Connecting rod axial play out of specification. 

- Measure connecting rod axial play on crankshaft. 

- Rep/ace connecting rod or crankshaft if out of 
specification. 
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5. Connecting rod screws got loose. 

- Replace damaged components and retighten 
screws with the recommended torque. 

BLUE SMOKE IN THE EXHAUST 

1. Oil scrapper rings worn out. 

- Replace piston rings. 

ENGINE SUDDENLY TURNS OFF (POOR 
IDLING) 

1. Piston rings worn out. 

- Replace piston rings. 

2. Piston/cylinder wall clearance out of specifica­
tion. 

- Check piston/cylinder wall clearance. 

- Replace if out of specification. 

3. Melted or broken piston. 

- Check if oil spray nozzle is not clogged. Refer to 
LUBRICATION SYSTEM subsection. 

- Replace piston and cylinder block if necessary. 

PROCEDURES 

TIMING CHAIN 

Timing Chain Inspection 

Check timing chain on camshaft gear for exces­
sive radial play. 

Check chain condition for wear and rollers condi­
tion. 

A610mot r 201A 

1. Timing chain 

If chain is excessively worn or damaged, replace 
it as a set (camshaft timing gear and timing chain). 

Timing Chain Removal 

Remove: 

- Engine oil (refer LUBRICATION SYSTEM sub­
section) 

- Engine from vehicle (refer to ENGINE RE­
MOVAL AND INSTALLATION subsection) 

- Cylinder head (refer to CYLINDER HEAD sub­
section) 
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- PTO housing {refer to PTO HOUSING AND 

MAGNETO subsection) 
- Crankshaft (refer to CRANKSHAFTin this sub­

section) 

- Timing chain. 

Tim ing Chain Installation 

The installation is essentially the reverse of the re­
moval procedure. However, pay attention to the 
following details. 

Ensure to perform proper valve timing. 

l1f[,Ji(IJj Improper valve timing will damage 
engine components. 

Lock crankshaft and camshaft at TDC (refer to 
CYLINDER HEAD subsection for the camshaft 
locking procedure). 

Install chain, then install chain tensioner. 

CHAIN TENSIONER 

Chain Tensioner Removal 

NOTE: Removal of the intake manifold allows 
easier access to the chain tensioner, but is not 
necessary. Refer to INTAKE MANIFOLD subsec­
tion. 

Remove: 

- Chain tensioner plug screw no. 1 

- Gasket ring no. 2 (discard it) 

- Chain tensioner no. 3. 

R1503motr39A 

1. Plug screw 
2. Gasket ring 
3. Chain tensioner 

lmr2011·019 
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Chain Tensioner Inspection 

Check chain tensioner tor excessive wear or 
cracks. Also check free movement of the chain 
tensioner piston. 

Chain Tensioner Installation 

The installation is essentially the reverse of the re­
moval procedure but, pay attention to the follow­
ing details. 

Use a NEW gasket ring when installing the chain 
tensioner plug screw. 

Torque chain tensioner plug screw to 17 N•m 
(150 lbf•in). 

Tighten the chain tensioner plug screw to specifi­
cation. 

TORQUE 

Chain tensioner plug 
screw 

17 N•m (150 lbf•in) 

PISTONS AND CONNECTING 
RODS 

Piston and Connecting Rod Removal 

1. Disassemble CYLINDER BLOCK as per proce-
dure in this subsection. 

NOTE: It is recommended to measure connecting 
rod big end axial play prior to remove connecting 
rod. Refer to INSPECT/ON below. 

2. Remove connecting rod cap screws no. 4. 

1. Connecting rod screws 

NOTE: Before removing the connecting rod caps, 
mark them to remember the right position when 
reassembling. 

3. Pull piston no. 5 with connecting rod no. 6 out 
of the cylinders. 
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4. Remove one piston circlip no. 7 and discard it. 

R610inotr134A 1 

1. Piston circlip 

NOTE: The removal of both piston circlips is not 
necessary to remove piston pin. 

5. Push piston pin no. 8 out of piston. 

R 1 50 3 m ot r 27 A 

1. Piston 
2. Piston pin 
3. Circlip 

2 

\ 

6. Detach piston from connecting rod. 

Connecting Rod Inspection 

Connecting Rod Big End Axial Play 

3 

� 

Using a feeler gauge, measure distance between 
butting face of connecting rod and crankshaft 
counterweight. If the distance exceeds specified 
tolerance, replace the worn part. 
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R1503motr12A 

1. Crankshaft 
2. Feeler gauge 

CONNECTING ROD BIG END AXIAL PLAY 

NEW 
0.100 mm - 0.352 mm 

(.004 in - .014 in) 

SERVICE LIMIT 0.500 mm (.02 in) 

Connecting Rod Small End Radial Play 

Measure connecting rod small end. 

1. Bore gauge 
2. Connecting rod 

CONNECTING ROD SMALL END DIAMETER 

NEW 23.01 mm - 23.02 mm 

(.9059 in - .9063 in) 

SERVICE LIMIT 23.07 mm (.908 in) 
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If the connecting rod small end diameter is out 
of specification, replace small end bearing sleeve 
no.9. 

NOTE: For small end bearing sleeve replacement 
contact a machine shop. After installing a NEW 
small end bearing sleeve on the connecting rod, 
the inner diameter and the oil holes need to be 
machined to specification. 

Measure piston pins (refer to PISTON PIN IN­
SPECTION in this subsection). Compare to inside 
diameter of connecting rod to obtain connecting 
rod small end radial play. 

CONNECTING ROD SMALL END RADIAL PLAY 

SERVICE LIMIT I 0.080 mm (.003 in) 

Connecting Rod Big End Radial Play 

Measure inside diameter of connecting rod big 
end. Compare to crankshaft pin. 

To measure the connecting rod big end diameter, 
use the OLD screws no. 4. 

Install the OLD bearings no. 10 as they were 
mounted initially. 

Do the torque procedure as described below. 

R610mou76A 

A. Connecting rod big end bearing 

CONNECTING ROD BIG END DIAMETER 

SERVICE LIMIT I 45.080 mm (1.775 in) 

CONNECTING ROD BIG END 
RADIAL PLAY 

SERVICE LIMIT I 0.09 mm (.0035 in) 
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Use NEW bearings, when connecting rod big end 
diameter is out of specification. 

Piston Pin Inspection 

Using synthetic abrasive woven, clean piston pin 
from deposits. 

Inspect piston pin for scoring, cracking or other 
damages. 

Measure piston pin. See the following illustration 
for the proper measurement position. 

R610mo tr137A A 

A. Piston pin diameter in the area of the bushing 

PISTON PIN DIAMETER 

NEW 
22.996 mm - 23.000 mm 

(.905 in - .906 in) 

SERVICE LIMIT 22.990mm (.905in) 

Measure connecting rod small end diameter (re­
fer to CONNECTING RODS INSPECTION above) 
to check connecting rod small end radial play. 

Piston Inspection 

Inspect piston for scoring, cracking or other dam­
ages. Replace piston and piston rings if neces­
sary. 

Using a micrometer, measure piston at 18 mm 
(.709 in) perpendicularly (90°) to piston pin axis. 
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R 6 1 0motr136A 

1. Measuring perpendicularly (90°) to piston pin axis 

A. 1Bmm (.709in) 

The measured dimension should be as described 
in the subsequent table. If not. replace piston. 

PISTON MEASUREMENT 

155 ENGINE 

NEW NOMINAL 
99.951 mm - 99.969 mm 

(3.935 in - 3.936 in) 

SERVICE LIMIT 99.90 mm (3.933 in) 

215, 255 AND 260 ENGINES 

NEW NOMINAL 
99.931 mm - 99.949 mm 

(3.934 in - 3.935 in) 

SERVICE LIMIT 99.90 mm (3.933 in) 

Piston/Cylinder Wall Clearance 

Adjust and lock a micrometer to the piston dimen­
sion. 

FOO BOSA 

1. Micrometer set to the piston dimension 

NOTE: Make sure used piston is not worn. 

170 

With the micrometer set to the dimension, adjust 
a cylinder bore gauge to the micrometer dimen­
sion and set the indicator to 0 (zero). 

1. Use the micrometer to set the cylinder bore gauge 
2. Dial bore gauge 

FOOBOAA 

TYPICAL 
1. Indicator set to 0 (zero) 

NOTE: Make sure the cylinder bore gauge indica­
tor is set exactly at the same position as with the 
micrometer, otherwise the reading will be false. 

Position the dial bore gauge 62 mm (2.44 in) above 
cylinder base, measuring perpendicularly (90°) to 
piston pin axis. 

Read the measurement on the cylinder bore 
gauge. The result is the exact piston/cylinder wall 
clearance. 
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PISTON/CYLINDER CLEARANCE 

155 ENGINE 

NEW NOMINAL 
0.024 mm - 0.056 mm 

(.001 in - .002 in) 

SERVICE LIMIT 0.100 mm (.004 in) 

215, 255 AND 260 ENGINES 

NEW NOMINAL 
0.044 mm - 0.076 mm 

(.0017 in - .003 in) 

SERVICE LIMIT 0.100 mm (.004 in) 

If clearance exceeds specified tolerance, re-hone 
cylinder sleeve and replace piston by an oversize 
one. 

NOTE: It is not necessary to have all pistons 
replaced with an oversize if they are not all out of 
specification. Mixed standard size and oversize 
piston are allowed. 

Piston and Connecting Rod Assembly 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Apply engine oil on the piston pin. 

Insert piston pin into piston and connecting rod. 

Install the piston circlip. 

REQUIRED TOOL 

PISTON CIRCLIP INSTALLER 
(P/N 529 035 765) 

fNtJmJj Secure piston pin with new piston 
circlips. 

NOTE: Take care that the hook of the piston circlip 
is positioned properly. 

1 

2 

R1503motr28A 

1. Sleeve with piston circlip inside 
2. Assembly jig from piston clip installer 

lmr2011-019 
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CORRECT POSITION OF THE PISTON CIRCLIP 

Piston and Connecting Rod Installation 

1. Using a piston ring compressor, slide piston into 
cylinder. 

RECOMMENDED TOOL 

SNAP-ON PISTON RING COMPRESSOR PLIERS 
(P/N RC980) 

R 1 503motr29 A 

fNtJitlJj Install p iston with punched arrow to­
ward exhaust side. 
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R 1 503mot r30A 

1. Arrows toward exhaust side 

2. Correctly install bearings and carefully clean 
split surface on both sides (cracked area}. 

3 1 2 

1. Half bearing of connecting rod big end 
2. Split surface of the connecting rod 
3. Protrusion of bearing in line with connecting rod groove 

3. Torque NEW connecting rod screws as per fol-
lowing procedure: 

NOTE: Do not apply any threadlocker product on 
threads of connecting rod screws. 

OZ1Ji@j Connecting rod screws must be 
torque FIRST according to step 1. 

TORQUE 

Connecting rod Step 1 45 N•m (33 lbf•ft) 

screws Step 2 + 90° 
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LU•JitiJj Failure to strictly follow this proce­
dure may cause screw to loosen and lead to 
engine damage. Knowing that the screws have 
been stretched from the previous installation, 
it is very important to use new screws at as­
sembly. 

R1503 motr3 1A 

1. Angle torque wrench 

PISTON RINGS 

Piston Ring Removal 

Remove piston as described above. 

Remove rings no. 11. 

Piston Ring Inspection 

Ring/Piston Groove Clearance 

Using a feeler gauge measure each ring/piston 
groove clearance. If the clearance is too large, the 
piston and the piston rings should be replaced. 

RING/PISTON GROOVE CLEARANCE 

NEW 

RECTANGULAR 0.025 mm - 0.070 mm 
(.001 in - .0028 in) 

TAPER-FACE 0.015 mm - 0.060 mm 

(.0006 in - .0024 in) 

OIL SCRAPER RING 0.020 mm - 0.055 mm 

(.0008 in - .0022 in) 

SERVICE LIMIT 

ALL 0.15 mm (.006 in) 
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1. Piston 
2. Filler gauge 

Ring End Gap 

RING END GAP 

NEW 

RECTANGULAR 
0.30 mm - 0.50 mm 

(.012 in - .02 in) 

TAPER-FACE 
0.35 mm - 0.55 mm 

(.014 in - .022 in) 

OIL SCRAPER RING 
0.35 mm - 0.50 mm 

(.014 in - .02 in) 

SERVICE LIMIT 

ALL 1.50 mm (.0591 in} 

Measure pos1t1on for ring end gap in the area 
of 8 mm to 16 mm (.315 in to .63 in) from top of 
cylinder. 

NOTE: In order to correctly position the ring in the 
cylinder, use piston as a pusher. 

Using a feeler gauge, check ring end gap. Replace 
ring if gap exceeds above described specified tol­
erance. 

Piston Ring Installation 
For installation, reverse the removal procedure. 
Pay attention to the following details. 

Install rings in the following order and layout: 

tmr2011-019 
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PISTON RING INSTALLATION 

ORDER 

First step 

Second step 

Third step 

smt2011-01S-OOl _ a 

1. Rectangular ring 
2. Taper-face ring 
3. Oil scraper ring 

RING POSITION 

Oil scraper ring 
Stamped dot 

facing UP 

Taper-face ring 
Stamped "E" and 
"TOP" facing UP 

Rectangular Stamped "E" and 
ring "TOP" facing UP 

----------��� 
- - - ----------

2 

-------------� ..... 

-------------� 
3 

ffl'1i[iJj Ensure that top and second rings are 
not interchanged. 

NOTE: Use a ring expander to prevent breakage 
during installation. The oil ring must be installed 
by hand. 

Check that rings rotate smoothly after installation. 

Space the piston ring end gaps 120° apart and do 
not align the gaps with the piston pin bore or the 
thrust side axis. 
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A31C20A 

1. DO NOT align ring gap with piston trust side axis 
2. DO NOT align ring gap with piston pin bore axis 

A 120° 

CRANKSHAFT 

Crankshaft Locking Procedure 

IM1Ji[ijj The crankshaft must be locked at 
TDC for removal and installation of crankshaft, 
balancer shaft and camshaft. 

NOTE: When the crankshaft is locked, the piston 
of cylinder 3 is at ignition TDC. 

Remove: 

- Intake manifold (refer to INTAKE MANIFOLD 

subsection) 

- Spark plugs 

- Cylinder head cover (refer to CYLINDER HEAD 

subsection 

- Crankshaft access plug screw. 

smr2009-026-002_a 

1. Crankshaft access plug screw 
2. Gasket ring 

Turn engine counterclockwise. 
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Bring piston of cylinder 3 to ignition TDC, using a 
dial gauge or another similarly suitable tool. 

ldftJi[ijj Do not scratch or damage piston and 
cylinder surface. 

onv2009-026-003_a 

1. Dial gauge 

NOTE: When the piston of cylinder 3 is at ignition 
TDC, the position lines on oil separator cover must 
be lined up as shown in the following illustration. 

smr2009-026-004_a 

1. Position lines 

Use a small screwdriver to check if the groove in 
the crankshaft is aligned with the hole. 

In this position, lock the crankshaft. 

REQUIRED TOOL 

CRANKSHAFT LOCKING TOOL 
(PIN 529 035 821) 

Crankshaft Removal 
1. Drain engine oil (refer to LUBRICATION SYS­

TEM subsection). 

2. Remove engine from vehicle (refer to ENGINE 

REMOVAL AND INSTALLATION subsection). 
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3. Remove cylinder head (refer to CYLINDER 

HEAD subsection). 

4. Remove PTO housing, starter gear and starter 
drive (refer to PTO HOUSING AND MAGNETO 

subsection). 

5. Remove oil suction pump (refer to LUBRICA­

TION SYSTEM subsection). 

6. Remove engine mounting brackets. 

7. Remove oil reservoir plug screws no. 12 with 
0-ring no. 13. 

R1503motr05A 

ENGINE UPSIDE DOWN 
1. Oil reservoir plug screw with 0-ring 

8. Remove cylinder block screws no. 14 and 
no.15. 

BOTTOM VIEW OF ENGINE 
1. Screws 

9. Remove cylinder block lower half. 

10. Remove connecting rod screws. 

lmr2011-019 

Section 02 ENGINE 

Subsection 12 {CYLINDER BLOCK) 

1. Connecting rod screws 

NOTE: Before removing the connecting rod caps, 
mark them to remember the right position when 
reassembling. It is recommended to measure 
connecting rod big end axial play prior to re­
move connecting rod. Refer to PISTONS AND 

CONNECTING RODS in this subsection for the 
procedure. 

R1503motr07A 1 

1. Mark on connecting rod 

11. Remove thrust washers no. 16. 
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1 

R1503motr09A 

1. Thrust washer 

12. Remove crankshaft no. 17. 

1. Crankshaft 

Crankshaft Inspection 

Crankshaft Gear Inspection 

Replace crankshaft if the gears are worn or other­
wise damaged. 

2 

1. Balancer gear 
2. Crankshaft timing gear 
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Crankshaft Radial Play 

Measure all crankshaft journals. Compare to in­
side diameter of crankshaft bearings (elsewhere 
in this subsection). 

R 1 503motr13A 

7. Micrometer 
2. Crankshaft area for bearing 

CRANKSHAFT JOURNAL DIAMETER 

NEW 
49.991 mm - 50.01 mm 

(1.9681 in - 1.9689 in) 

SERVICE LIMIT 49.95 mm (1.9665 in) 

CRANKSHAFT JOURNAL RADIAL CLEARANCE 

SERVICE LIMIT I 0.07 mm (.0028 in) 

Crankshaft Pin 

Measure all crankshaft pin diameters. Compare to 
inside diameter of connecting rod bearings (else­
where in this subsection). 

2 

R1503motr14A 

1. Micrometer 
2. Crankshaft pin area for bearing 
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CRANKSHAFT PIN DIAMETER 

NEW 
45.032 mm - 45.048 mm 

(1.7729 in - 1.7735 in) 

SERVICE LIMIT 45.029 mm (1.7728 in) 

CRANKSHAFT PIN RADIAL CLEARANCE 

SERVICE LIMIT l 0.09 mm (.0035 in) 

Crankshaft Axial Clearance 

When assembling the cylinder-block, measure the 
crankshaft axial clearance. 

R1603mot r4 1 A 2 

1. Dial gauge 
2. Crankshaft 

CRANKSHAFT AXIAL CLEARANCE 

NEW 
0.08 mm - 0.22 mm 

(.003 in - .009 in) 

SERVICE LIMIT 0.35 mm (.014 in) 

Crankshaft Installation 

For installation, reverse the removal procedure. 
Pay attention to following details. 

NOTE: Before installing the crankshaft, make 
sure that the timing chain is on the crankshaft 
and the chain guide has been installed first. Those 
parts cannot be installed when the crankshaft is 
in place. 

IM1)i@j Crankshaft and balancer shaft marks 
have to be aligned. 

lmr2011-019 
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R1503mOtf1?A 1 2 

1. Mark on balancer shaft 
2. Mark on crankshaft 

For correct installation of the connecting rods, re­
fer to PISTONS AND CONNECT/NG RODS in this 
subsection. 

L![.Ji@j It is absolutely necessary to follow 
this procedure. Otherwise severe engine dam­
age can occur. 

Insert thrust washers no. 16 as soon as crankshaft 
is in place as per following illustration. 

L![.Ji@j Never forget thrust washers on cen­
ter of crankshaft to control axial adjustment. 

R1503inotl'09A 

THRUST WASHER INSERT DIRECTION 
1. Thrust washer 

18.Ji@j Thrust washers have to be flush with 
the cylinder block sealing surface. 
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FU503motr16A 

1. Thrust washer 
2. Sealing surface 

Install cylinder block lower half. Refer to CYLIN­

DER BLOCKin this subsection. 

Install the crankshaft cover before mounting the 
engine bracket. Apply engine oil on 0-ring and 
press cover in. Crankshaft cover has to be flush 
with cylinder block surface. 

R1503motr19A 2 

1. 0-ring 
2. Crankshaft cover 

Position crankshaft at TDC before installing the 
camshaft and the rocker arms (refer to CYLINDER 

HEAD subsection). 

REQUIRED TOOL 

CRANKSHAFT LOCKING TOOL 
(PIN 529 035 821) 
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R1503motr18A 

1. Crankshaft locking tool 

BALANCER SHAFT 

Balancer Shaft Removal 

1. Drain engine oil (refer to LUBRICATION SYS­

TEM subsection). 

2. Remove engine from vehicle (refer to ENGINE 

REMOVAL AND INSTALLATION subsection). 

3. Remove cylinder head (refer to CYLINDER 

HEAD subsection). 

4. Remove PTO housing, starter gear and starter 
drive (refer to PTO HOUSING AND MAGNETO 

subsection). 

5. Remove oil suction pump (refer to LUBRICA­

TION SYSTEM subsection). 

6. Remove engine mounting brackets. 

7. Remove oil reservoir plug screws no. 12 with 
0-ring no. 13. 

R 1503motl05A 

ENGINE UPSIDE DOWN 

1. Oil reservoir plug screw with 0-ring 

8. Remove cylinder block screws no. 14 and 
no.15. 
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1. Screws 

9. Remove cylinder block lower half. 

10. Remove thrust washers no. 18. 

R1503motr20A 

1. Thrust washer 

11 . Remove balancer shaft. 

Balancer Shaft Inspection 
Check balancer shaft and replace if damaged. 

If the gear on the balancer shaft is damaged, re­
place balancer shaft. 

Check gear on the crankshaft at the same time 
and replace crankshaft if necessary (refer to 
CRANKSHAFT above). 

Balancer Shaft Bearing Seat Play 

Measure all balancer shaft bearing seats. Com­
pare to inside diameter of balancer shaft bearings 
(see CYLINDER BLOCK INSPECTION in this sub­
section). 

lmr201 t-019 
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2 

R 1503motr23A 

1. Micrometer 
2. Balancer shaft area for bearing 

BALANCER SHAFT SEAT DIAMETER 

NEW 
31.984 mm - 32.000 mm 

(1.2592 in - 1.2598 in) 

SERVICE LIMIT 31.950 mm (1.2579 in) 

BALANCER SHAFT SEAT RADIAL CLEARANCE 

SERVICE LIMIT l 0.07 mm (.0028 in) 

Balancer Shaft Axial Clearance 

When assembling the cylinder-block, measure the 
balance shaft axial play. 

R1503motr42A 

1. Dial gauge 
2. Balancer shaft 

BALANCER SHAFT AXIAL CLEARANCE 

NEW 
0.02 mm - 0.25 mm 

(.001 in - .01 in) 

SERVICE LIMIT 0.35 mm (.014 in) 
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Balancer Shaft Installation 

For installation, reverse the removal procedure. 
Pay attention to following details. 

14i('1i@I Balancer shaft and crankshaft marks 
have to be aligned. 

R1503motr17A 2 

1. Mark on balancer shaft 
2. Mark on crankshaft 

IMtJi@I Never forget thrust washers no.18 
on PTO side to control axial adjustment on 
balancer. 

Insert thrust washers as soon as balancer shaft is 
in place as per following illustration. 

R1503mot r :roe 

THRUST WASHER INSERT DIRECTION 
1 Thrust washer 

IM1Jil11j Thrust washers have to be flush with 
the cylinder block sealing surface. 
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2 

A1503motr22A 

1. Thrust washer 
2. Sealing surface 

Install cylinder block lower half. Refer to CYLIN­

DER BLOCK in this subsection. 

Install the crankshaft cover before mounting the 
engine bracket. Apply engine oil on 0-ring and 
press cover in. Crankshaft cover has to be flush 
with cylinder block surface. 

R1503motr19A 2 

1. 0-ring 
2. Crankshaft cover 

Position crankshaft at TDC before installing the 
camshaft and the rocker arms (refer to CYLINDER 

HEAD subsection). 

REQUIRED TOOL 

CRANKSHAFT LOCKING TOOL 
(P/N 529 035 821) 
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R1503mo t r18A 

1. Crankshaft locking tool 

CYLINDER BLOCK 

Cylinder Block Disassembly 

Remove: 

- Engine oil (refer to LUBRICATION SYSTEM 

subsection) 

- Engine from vehicle (refer to ENGINE RE­

MOVAL AND INSTALLATION subsection) 

- Cylinder head (refer to CYLINDER HEAD sub­
section) 

- PTO housing, starter gear and starter drive (re­
fer to PTO HOUSING AND MAGNETO subsec­
tion) 

- Oil suction pump (refer to LUBRICATION SYS­

TEM subsection) 

- Balancer shaft (refer to BALANCER SHAFT 

elsewhere in this subsection) 

- Crankshaft (refer to CRANKSHAFT elsewhere 
in this subsection) 

- Piston with connecting rod (refer to PISTONS 

AND CONNECTING RODS elsewhere in this 
subsection). 

Bearings 

When bearings no. 19 and no. 20 need to be re­
moved from the cylinder block, mark them to iden­
tify the correct position at installation. See the fol­
lowing illustration for an example: 

lmr2011-019 
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1 

R1503motr37A 2 

1. Marks on balancer shaft bearings 
2. Marks on crankshaft bearings 

Cylinder Block Inspection 

Cylinder 

Check cylinder for cracks, scoring and wear ridges 
on the top and bottom of the cylinder. If so, re­
place cylinder. 

Cylinder Taper 

Measure cylinder bore and if it is out of specifica­
tions, re-hone cylinder sleeve and replace piston 
with first oversize. 

NOTE: It is not necessary to have all cylinders 
re-honed if they are not all out of specification. 
Mixed standard size and oversize cylinders are 
allowed. 

Measure cylinder bore at 3 recommended posi­
tions. See the following illustration. 
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R1503motr24A 

1. First measuring diameter 
2. Second measuring diameter 
3. Third measuring diameter 

A 60 mm (2.362 in) 
B. 110mm (4.331 in) 

CYLINDER TAPER IN DIAMETER 

NEW MAXIMUM 0.038 mm (.001 in) 

SERVICE LIMIT 0.100mm (.004in) 

Distance between measurements should not ex­
ceed the service limit mentioned above. 

Cylinder Out of Round 

Measure cylinder diameter in piston axis direction 
from top of cylinder. Take an other measurement 
90° from first one and compare. 

NOTE: Take the same measuring points as de­
scribed in CYLINDER TAPER above. 

R 1503motr25A 

A Perpendicular to crankshaft axis 
B. Parallel to crankshaft axis 

CYLINDER OUT OF ROUND 

NEW MAXIMUM 0.008 mm (.0003 in) 

SERVICE LIMIT 0.015 mm (.0006 in) 
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Bearings 

To measure the wear of the crankshaft bearings 
no. 19 and balancer shaft bearings no. 20, both 
cylinder block halves with OLD bearings have to 
be screwed together as per tightening procedure 
described below. 

Measure the inside diameter of the bearings with 
a bore gauge. 

R1503motr33A 

ENGINE UPSIDE DOWN 
1. Bore gauge 

CRANKSHAFT BEARING INSIDE DIAMETER 

SERVICE LIMIT I 50.1 mm (1.9724 in) 

R1503motr34A 

ENGINE UPSIDE DOWN 
1. Bore gauge 

1 

BALANCER SHAFT BEARING INSIDE DIAMETER 

SERVICE LIMIT I 32.11 mm (1.2642 in) 

Replace bearings if they are out of specifications. 
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Cylinder Block Assembly 

For assembly, reverse the disassembly proce­
dure. Pay attention to the following details. 

Tighten Banjo screw to specification. 

TORQUE 

Banjo screw I 19 N•m (168 lbfein) 

Install starter drive bearing no. 21, refer to PTO 

HOUSING AND MAGNETO subsection. 

Use NEW bearings when diameters are out of 
specification. 

If OLD bearings can be used again, make sure 
they are at the same position as they were before. 

Correctly install bearings. Top crankshaft bearing 
halves have a bore which has to be placed in the 
upper cylinder block. 

R 1 503m o tr35A 

1. Cylinder block upper half 
2. Oil bore in cylinder block 
3. Oil bore in bearing 

Bearings have to be flush with the cylinder block 
split surface and their protrusions have to fit in the 
notched areas in the cylinder block seat. 

lmr2011-019 
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R 15-03motr36A 

1. Bearing protrusion in cylinder block notch 

Apply engine oil on all bearings, in the bottom area 
of the cylinder bore and also on the band of the 
piston ring compressor tool. 

For proper installation of pistons, refer to PIS­
TONS AND CONNECTING RODS in this subsec­

tion. 

NOTE: Before installing the crankshaft, make 
sure that the timing chain is on the crankshaft 
and the chain guide has been installed first. Those 
parts cannot be installed after as the crankshaft 
is in place. 

Clean oil passages and make sure they are not 
clogged. 

Clean all metal components in a solvent. 

Cylinder block mating surfaces are best cleaned 
using a combination of the LOCTITE CHISEL (GAS­
KET REMOVER) (P/N 413 708 500) and a brass brush. 
Brush a first pass in one direction then make the fi­
nal brushing perpendicularly (90°) to the first pass 
(cross hatch). 

li!Zuitllj Do not wipe with rags. Use a new 
clean hand towel only. 

IMPORTANT: When beginning the application of 
the crankcase sealant, the assembly and the first 
torquing should be done within 10 minutes. It is 
suggested to have all you need on hand to save 
time. 

NOTE: It is recommended to apply this specific 
sealant as described here to get an uniform appli­
cation without lumps. If you do not use the roller 
method, you may use your finger to uniformly dis­
tribute this sealant. 

Apply LOCTITE 5910 (P/N 293 800 081) on mating 
surfaces. 
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L+toi[iJj Do not use other products to seal 
crankcase. Do not use an activator with the 
Loctite 5910. Using other products or non sil­
icone-based sealant over a previously sealed 
crankcase with Loctite 5910 will lead to poor 
adhesion and possibly a leaking crankcase. 

NOTE: Refer to the product label for the sealant 
curing time. Respect the manufacturer's recom­
mendations prior to start engine. 

Use a plexiglass plate and apply some sealant 
on it. Use a soft rubber roller of 50 mm - 75 mm 
(2 in - 3 in) available in arts products suppliers for 
printmaking, roll the sealant to get a thin uniform 
coat on the plate (spread as necessary). When 
ready, apply the sealant on crankcase mating 
surfaces. 

F12R17A. 

Do not apply in excess as it will spread out inside 
crankcase. 

lighten cylinder block screws as per following pro­
cedure: 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
screw threads. 

lighten M10 cylinder block screws no. 14 using 
the following sequence. 
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l&oi[iJj M10 cylinder block screws must be 
torque FIRST according to step 1. 

TORQUE 

M 1 0 cylinder Step 1 40 N•m (30 lbf•ft) 

block screws Step 2 55 N•m (41 lbf•ft) 

lighten MS cylinder block screws no. 15 using the 
following sequence. 

� . _,. . 

�J� � �l �- � � � '®_-

u CJ L� 

0 
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TORQUE 

M8 cylinder block 
screws I 

..., 

NOTE: Before continuing the assembly process, 
the axial clearance of balancer shaft and crank­
shaft has to be checked. Refer to CRANKSHAFT 
and BALANCER SHAFTin this subsection for the 
procedure. 

Install the crankshaft cover before mounting the 
engine bracket. Apply engine oil on 0-ring and 
press cover in. Crankshaft cover has to be flush 
with cylinder block surface. 
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R1503motr19A 2 

1. 0-ring 
2. Crankshaft cover 

Position crankshaft at TDC before installing the 
camshaft and the rocker arms (refer to CYLINDER 
HEAD subsection). 

REQUIRED TOOL 

CRANKSHAFT LOCKING TOOL 
(P/N 529 035 821) 

R1503motr18A 

1. Crankshaft locking tool 

Install cylinder head, PTO housing and the other 
parts in accordance with the proper assembly pro­
cedures. 

lmr2011-019 
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Subsection 01 (ENGINE MANAGEMENT SYSTEM) 

ENGINE MANAGEMENT SYSTEM 
GENERAL 

ENGINE MANAGEMENT SCHEMATIC 
(150, 180 AND 200 SERIES) 

Cyl.1 Cyl.2 Cyl.3 

n �� �------------',..---,-' ) ( ) ( ) "----- / I "-.... -- / "-.... --

IDLE ._C_ P_S ___ -i MATS 
BYPASS VALVE IGNITION COIL 1,2,3 

lnY201M17-00l . a 

TYPICAL 
CAPS - Camshaft Position Sensor 
CPS - Crankshaft Position Sensor 
Con. A - Engine Wiring Harness Connector 
Con. 8 - Vehicle Wiring Harness Connector 
CTS - Coolant Temperature Sensor 
ECM - Engine Control Module 
EGTS - Exhaust Gas Temperature Sensor 
KS -Knock Sensor 

lmr2011-020 

TPS 
OPS 
CTS 

CAPS 
EGTS 

INJECTOR 1,2,3 

ECM 

MAPS - Manifold Absolute Pressure Sensor 
MATS - Manifold A ir Temperature Sensor 
OPS - Oil Pressure Sensor 
TPS - Throttle Position Sensor 
Idle bypass valve 
Ignition coil 
Injector 
In 
Out 

IN 
� 
OUT 
� 
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ENGINE MANAGEMENT SCHEMATIC 
(210 AND 230 SERIES) 

KS 

ETA 

TPS 
OPS 

CTS 

TOPS ECM 

M s 

MATS 

INJECTOR 1, 2, 3 

CPS IN� IGNITION COIL 1 2 3 

lmr2010-017-002J> 

TYPICAL 
A - Engine Wiring Harness Connector 
8 - Vehicle Wiring Harness Connector 
CAPS - Camshaft Position Sensor 
CPS - Crankshaft Position Sensor 
C T S  - Coolant Temperature Sensor 
ECM - Engine Control Module 
EGTS- Exhaust Gas Temperature Sensor 
ETA - Electric Throttle Actuator 
KS - Knock Sensor 
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CAPS 

EGTS 
OUT� 

TAS 

MAPS - Manifold Absolute Pressure Sensor 
MATS - Manifold Air Temperature Sensor 
OPS - Oil Pressure Sensor 
TAS - Throttle Accelerator Sensor 
TOPS - Tip-Over Protection System 
TPS - Throttle Position Sensor 
Ignition coil 
Injector 
In 
Out 
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Subsection 01 (ENGINE MANAGEMENT SYSTEM) 

SYSTEM DESCRIPTION 

A highly advanced engine management system 
(EMS) is used to ensure a high power output with 
cleaner combustion. To accomplish this, other 
systems must interact with the EMS. 

The main systems that interact with the engine 
management system are: 
1. Electronic fuel injection 

2. D.E.S.S. system (except 210 and 230 Series) 
3. Ignition system 

4. Starting system 

5. T.O.P.S. (Tip-Over Protection System on 21 O 

and 230 series) 

6. iTC (intelligent Throttle Control system on 210 
and 230 series). 

Engine Control Module (ECM) 

l mr201()-017-004 

ECM - 150, 180 AND 200 SERIES 

-2009-027-005 

ECM - 210 AND 230 SERIES 

The ECM is mounted on the intake manifold. 

The ECM is the main component of the engine 
management system. It controls the electrical 
system and the engine management functions by 
processing the information obtained from various 
switches, controls and sensors that it compares 
to predetermined parameters stored in the ECM. 

It also interacts with other electronic systems 
through the CAN bus (information center) for var­
ious functions that affect engine management. 

On iTC equipped models, the ECMs (one on each 
engine) also communicate with each other for 
functions, such as engine synchronization. 

lm12011-020 
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TYPICAL - iTC ENGINE ILLUSTRATED 

1. ECM on intake manifold 

The ECM features a permanent memory that will 
store fault codes, customer information and other 
engine information, even when the battery is re­
moved from the vehicle. 

The ECM controls the following engine manage­
ment functions: 

Engine RPM Limiter 

The ECM limits maximum engine speed. It mon­
itors engine RPM through the CPS. 

Models Without iTC 

When maximum engine RPM is attained, ignition 
is cut off to prevent an engine overspeed. 

Models With iTC 

The ECM varies fuel injection, ignition and throttle 
plate opening as necessary to limit engine RPM. 

Engine Speed Control 

Idle speed is not adjustable. The ECM controls 
the engine idle RPM. 

Models Without iTC 

When the throttle lever is advanced, it mechani­
cally opens the throttle plate allowing the engine 
to draw in more air. The ECM will then adjust fuel 
injection and ignition timing accordingly to provide 
the desired change in engine speed and power. 

Models With iTC 

The throttle/shift lever is connected to the TAS 
(Throttle Accelerator Sensor) actuator lever via 
a cable. When the throttle lever is advanced, it 
acts upon the TAS located in the helm, which 
sends signals to the ECM that are proportional to 
the change in speed or power desired. The ECM 
then varies the engine speed by commanding the 
electric throttle actuator (ETA) towards open or 
close based on throttle position and various other 
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inputs. The ETA also allows for other functions 
of the iTC system such as cruise and ski modes. 
Refer to INTELLIGENT THROTTLE CONTROL 
(ITC) subsection. 

Engine Synchronization 

Engine synchronization is used to synchronize 
the RPM of both engines. It is active by default 
and indicated by a SYNC indicator light in the 
RH tachometer, and may be selected OFF or ON 
through the multifunction gauge. 

Engine synchronization is a function of the multi­
function gauge and both ECMs. The gauge tells 
the ECMs that the function is active, and the en­
gine that tends to produce a higher RPM will syn­
chronize itself to the engine with the lower RPM. 
This is possible as the ECMs compare their op­
erating parameters with each other through the 
CAN bus system. 

If the difference in RPM between the two engines 
is too great such as when manoeuvring or if an 
engine goes Into limp mode, synchronization may 
be automatically disabled. If the condition is mo­
mentary such as during a manoeuvre, the SYNC 
indicator light will go off. 

Drowned Mode 

If an engine is flooded and does not start, this spe­
cial mode can be activated to prevent fuel injec­
tion and ignition while cranking in order to venti­
late the engine to dry the cylinder walls. 

Proceed as follows to activate drowned mode. 

Models Without iTC 

1. Ensure engine is OFF. 

Engine(s} must be stopped when using 
drowned mode to vent a flooded engine. 

2. Set throttle lever to idle position. 

3. Set shift lever to neutral position. 

4. Install tether cord on the engine cut-off switch. 

5. Open the engine access cover. 

6. Manually rotate the throttle plate on the 
drowned engine to wide open position (WOT) 
and HOLD. 
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TYPICAL 
1. Wide open position 

7. Have someone press and hold the start/stop 
switch to crank engine while still HOLDING the 
throttle plate at WOT. 

NOTE: The ECM will allow engine cranking while 
inhibiting fuel injection and ignition. Do not crank 
engine for more than 1 O seconds. 

Releasing the throttle plate will return the engine 
to its normal mode of operation. 

If the engine does not start, it may be necessary 
to remove spark plugs and crank engine with rags 
over spark plug holes. Refer to IGNITION SYS­
TEM subsection. 

Models With iTC 

To activate DROWNED MODE, proceed as per fol­
lowing steps. 

1. Ensure both engines are OFF. 

Both engines must be stopped when using 
drowned mode to vent a flooded engine. 

2. Install the tether cord on the engine cut-off 
switch. 

3. Ensure the throttle/shift lever is in the NEU­
TRAL position. 

4. Move the throttle accelerator sensor ff AS) to 
the wide open throttle position (WOT). 

NOTE: For TAS access and identification, refer to 
INTELLIGENT THROTTLE CONTROL (ITC) (21 O 
and 230 Series} subsection. 

lmr2011-020 



Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 01 (ENGINE MANAGEMENT SYSTEM) 

l rnr2010.017 -000_o 

1. Throttle accelerator sensors (TASJ 
2. Wide open throttle position (WOT} 

5. Have someone to perform the following: 

- Turn ignition switch to ON 

- Press and hold the START/STOP button. 

NOTE: The ECM will allow engine cranking while 
inhibiting fuel injection and ignition. Do not crank 
engine for more than 10 seconds. 

Releasing the TAS will allow the ECM to revert 
back to normal mode. 

If the engine does not start, it may be necessary to 
remove the spark plugs and crank the engine with 
rags over the spark plug holes. Refer to IGNITION 

SYSTEM subsection. 

Monitoring System 

The ECM monitors electrical and electronic com­
ponents of the engine system, the information 
center (gauge). some components of the electri­
cal system as well as signals from other electronic 
modules. 

For more information, refer to DIAGNOSTIC AND 
FAULT CODES. 

Limp Home Mode 

The ECM may automatically put the engine in 
LIMP HOME MODE using default parameters 
when certain major faults are detected. For more 
information, refer to DIAGNOSTIC AND FAULT 

CODES. 

210 and 230 Series 

If a fault is detected that triggers the activation of 
LIMP HOME MODE, both engines will be in limp 
home mode. 

Diagnostic Mode 

The ECM features a self-diagnostic mode that is 
initiated on system power up for certain systems 
and components (when pressing the START but-

tmr2011-020 

ton). and when the engine is running for others. 
Refer to DIAGNOSTIC AND FAULT CODES sub­
section for more information. 

191 



192 



Section 03 ELECTRONIC MANAGEMENT SYSTEMS 
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CONTROLLER AREA NETWORK (CAN) 
CAN DIAGRAM 

150 and 180 Series 

CAN BUS HI (FUSE BOX 1) 

D4 05 08 07 

� � � � 
B·28 c 3 1 

ECM GAUGE 
DEPTH DIAGNOSTIC 

SOUNDER CONNECTOR 

B-27 0 4 2 
� � � � 

� � � � 
E4 E5 E8 E7 

CAN BUS LOW (FUSE BOX 1) 

l m r 2010-024-00 2 
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200 Series 

VCM 

A-32 

W =WHITE 
R =RED 
BK= BLACK 

lnv2007·027-001 _aen 
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WR 
WBK 

-1 

EFB 
-4 

A-6 A-3 

DIAGNOSTIC 

EFB 

A-6 A-3 
� 

0::: co 

� � 
2 1 

DIAGNOSTIC 

W/R B-2 

W/BK B-27 ECM 

W/R 
W/BK B-27 

ECM 

VCM = Vehicle Control Module 
EFB = Engine Fuse Block 
ECM = Engine Control Module 
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210 Series 

CAN BUS HI (FUSE BOX 1) 

04 08 

� � 
B-C1 3 

ECM DEPTH 
(PORT side I SOUNDER 

B·C2 4 

:..:: :..:: 

� � 
E4 ES 
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CAN BUS HI (FUSE BOX 1) 

T T 
07 I06 051 04 06 07 

� � � � 
1 B·C1 2 1 

DIAGNOSTIC ECM GAUGE DIAGNOSTIC 
CONNECTOR (STARBOARD sidel CONNECTOR 

2 B-C2 3 2 
:..:: :..:: :..:: :..:: 

� � � � 
E7 IE6 E 5I E4 E6 E7 

j j 
CAN BUS LOW (FUSE BOX 1) CAN BUS LOW (FUSE BOX 1) 

1mr101 1-021.002 

lmr2011-021 195 



Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 02 (CONTROLLER AREA NETWORK (CAN)) 

230 Series 

CAN BUS HI (FUSE BOX 1) 

E-10 E-8 E-11 E-9 

� � � � 
B-C1 B-C1 2 3 

ECM ECM DEPTH 
(PORT side) (STARBOARD GAUGE SOUNDER 

side) 

B-C2 B-C2 3 4 
::..! ::..! ::..! ::..! 

� � � � 
E-5 E-3 E-6 E-4 

CAN BUS LOW (FUSE BOX 1) 

lmr2011-021-001 
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E-12 

� 
1 

DIAGNOSTIC 
CONNECTOR 

2 
::..! 

� 
E-7 
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Subsection 02 (CONTROLLER AREA NETWORK (CAN)) 

GENERAL 

SYSTEM DESCRIPTION 

The CAN (Controller Area Network) protocol is an ISO standard for serial data communication. 

The CAN bus links the electronic modules (ECUs) together so that they communicate to interact as re­

quired. 

The communication link is also used to communicate with the B.U.D.S. software (Bombardier Utility and 
Diagnostic System). 

CAN lines consist of a pair of twisted wires (WHITE/BLACK and WHITE/RED). 

All modules monitor each other. If a component or system malfunction is detected, a module may gen­
erate a fault code, which it transmits through the CAN bus as a signal. The fault signal may be used for 
various functions such as triggering the display of an error message in the gauge, turning on a fault in­
dicator light, limiting or inhibiting vehicle or engine operation, or viewed using the B.U.D.S. software for 
troubleshooting. 

TROUBLESHOOTING 

DIAGNOSTIC TIPS 

Check the fault codes using B.U.D.S. software as a first troubleshooting step. Refer to DIAGNOSTIC 

AND FAULT CODES section. 

CAN Communication Problems 

The following chart gives some symptoms and behaviors relative to the CAN component in cause. The 
list is not exhaustive or specific to a model, only the most significant items are given to help in trou­
bleshooting. 

CAN FAULTY WIRES BOAT BEHAVIOR OR 
OBSERVATION IN B.U.D.S. 

(NO COMMUNICATION) OBSERVATION IN GAUGE 

- Engine is set to limp home - 8.U.D.S. will not be able to communicate 
mode. with any electronic module. 

Short circuit in CAN wires 
- Check engine light is ON. - "No vehicle detected" message will be 

displayed in 8.U.D.S. 

- Check engine light is ON. - Missing modules. 

Gauge 
- Some functions not displayed - "Cluster" tab and its data will not be available 

such as: Engine hours and RPM. in 8.U.D.S. 

- ECM will report a cluster CAN problem. 

- Engine is set to limp home - Missing modules. 
mode. 

ECM (Engine Control - Check engine light is ON. - ECM tab and its data will not be available 
Module) in 8.U.D.S. 

- Some functions not displayed 
such as: Engine hours and RPM. 

- No symptom. - B.U.D.S. will not be able to communicate 

Diagnostic connector 
with any electronic module. 

- 'No vehicle detected" message will be 
displayed in B.U.D.S. 
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CAN Continuity Tests 

If a communication problem is present, perform the appropriate continuity test relating to the component 
reported by, or not available in B.U.D.S., before assuming the component is at fault. 

For circuit details, refer to the applicable CAN DIAGRAM in this subsection and to the corresponding 
WIRING DIAGRAM from the WIRING DIAGRAM BOOKLET (PIN 219 100 547). 
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COMMUNICATION TOOLS AND 

B.U.D.S. 

SERVICE TOOLS 

Description Part Number Page 

D.E.S.S. POST INTERFACE ......................................................... .. 529 036 019 ................................. 199, 203 
MPl-2 DIAGNOSTIC CABLE ......................................................... . 710 000 851 ................................. 199, 202 

MPl-2 INTERFACE CARD ............................................................ .. 529 036 018 ......................... 199, 202-203 

GENERAL 

Refer to PROCEDURES for instructions on the 
communication tools. 

If communication problems occur, refer to TROU­
BLESHOOTING in this subsection. 

REQUIRED TOOLS 

MANDATORY TOOLS 

A personal computer (laptop or desktop) 

MPl-2 INTERFACE CARD 
(P/N 529 036 018} 

MPl-2 DIAGNOSTIC CABLE 
(P/N 710 000 851} 

FOR 150, 180 and 200 Series 
D.E.S.S. POST INTERFACE 
(P/N 529 036 019) 

OPTIONAL TOOL 

Extension cable 
available at electronic retail outlets. 
Do not exceed 7 .5 m (25 ft) 

lmr2011-022 

-

DIAGNOSTIC CONNECTOR 

LOCATION 

MODEL 
B.U.D.S CONNECTOR 

LOCATION 

1 50 Speedster 
Engine compartment, in port 
side next to fuse box. 

180 Challenger 
Port side, under the rear 
storage cover 

200 Speedster 
Underneath rear seat, in 
storage compartment (1l 

210 Series 
Engine compartment, next to 
fuse box (2l 

Engine compartment, next to 
230 Series fuse box support on starboard 

side !3) 

(1 l The 200 series have two diagnostic connectors. one for each engine. The 

port diagnostic connector allows communication with the port ECM (only). and 

the starboard connector with the starboard ECM (only). 

121 The 210 series have two diagnostic connectors. Port or starboard connector 

may be used to communicate with the cluster and the both ECMs through 

CAN bus. 

(3) The 230 series used one diagnostic connector to communicate with duster 

and both ECMs through the CAN bus. 
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150 and 180 Series 

lmo2009-00 1 -010_b 

TYPICAL 

1. Diagnostic connector 

200 Series 

lmr2007-019-004_c 

TYPICAL - DIAGNOSTIC CONNECTOR 

200 

210 and 230 Series 

lmr 2010-019-003_a 

TYPICAL 
1. Diagnostic connector 

TROUBLESHOOTING 

DIAGNOSTIC TIPS 

IMPORTANT: Make sure all connections are 
made and vehicle is powered up before starting 
B.U.D.S. to allow proper communication between 
the vehicle and B.U.D.S. software. 

MPl-2 Connection Troubleshooting 

MPl-2 Status Lights 

The MPl-2 includes 2 status lights that indicate the 
connection condition: USS and CAN. Both lights 
must be GREEN for the MPl-2 to function prop­
erly. Otherwise, refer to the following charts. 

USB 

vckl2006-001-151 _b 

Prerequisite for USB communication: 

1. PC Computer turned on 

2. MPl-2 connected to PC computer. 
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USB LIGHT 

STATUS WHAT TO DO 

- Check USB connection between 

Light is 
MPl-2 and PC computer. 

OFF - Check USB operation on PC 
computer (hardware or Windows 
drivers). 

Light is 
- Connections are GOOD. 

Communication can take place GREEN 
on USB side. 

Prerequisite for CAN communication: 
1. MPl-2 connected to boat diagnostic connector. 

2. ECM turned on (electrical system powered up 
without engine started}. 

3. Tether cord installed on the engine cut-off 
switch. 

4. B.U.D . S. started and logged on. 

CAN LIGHT 
STATUS WHAT TO DO 

Light is - Check connection between MPl-2 
OFF and diagnostic connector on vehicle. 

Light is - Check CAN wires/connectors on 
RED vehicle. 

Light is 
- Connections are GOOD. 

Communication can take place GREEN 
on CAN side. 

Communication Problems when Using 
B.U.D.S. 

Missing Module 

The following table indicates the number of mod­
ule. 

NUMBER 
MODEL OF MODULES 

MODULES 

150 and 180 
2 ECM and cluster 

Series 

200 Series 1 ECM 

210 and 230 
3 ECM (2x) and cluster 

Series 

The number of modules is shown at the bottom 
RH side of B.U.D.S. screen. 

lmr2011·022 

lmi2010.019-005 _• 

TYPICAL - SUCCESSFUL CONNECTION OF 210 SERIES 
1. Connection protocol 
2. Number of modules read 

If one or more ECU is not communicating with the 
MPI, refer to DIAGNOSTIC AND FAULT CODES 

subsection. 

No Vehicle Detected 

If an "X" is shown in the status bar and the pro­
tocol tool is blinking between Kw2000 500K and 
Kw2000, it means that no "ECU" is communicat­
ing with the MPI. 

1mr 201 0.020.009 

TYPICAL 

1. Check connections between the PC computer 
and the vehicle. 

2. Activate the boat electrical system without 
starting the engine. Refer to POWER DISTRI­

BUTION SYSTEM subsection. 

NOTE: The tether cord must be installed on the 
engine cut-off switch. 

3. Ensure both USB and CAN lights on the MPl-2 
are GREEN. Refer to MPl-2 CONNECTION 

TROUBLESHOOT/NG subsection. 

4. If B.U.D.S. does not automatically exit the fol­
lowing message box, click the Try active de­
tection mode button. This will manually estab­
lish the communication with the ECUs. 

I L..I· _iii<. _ _,, 
rmr2010-020.0 l O_a 

Message Box: "Some of the Information 
Normally Displayed ... " 

If the following message box is displayed in 
B.U.D.S.: 
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lf"Qi<'l 
smr2009-028-016 

1. Click on the OK button in the box. 

2. Ensure the tether cord is properly installed. 

3. Click on the Read Data button in B.U.D.S. 

PROCEDURES 

MPl-2 

The MPl-2 (Multi-Purpose lnterface-2) in conjunc­
tion with the MPl-2 diagnostic cable is used with 
B.U.D.S. software to communicate with the ECM 
(engine control module) and other modules. 

MPl-2 Power 

The MPl-2 interface card uses the power from the 
PC computer's USB port. 

Connecting the PC to the Boat for 
Diagnostics 

REQUIRED TOOLS 

A personal computer (laptop or desktop) 

MPl-2 INTERFACE CARD 
(PIN 529 036 018) 

MPl-2 DIAGNOSTIC CABLE 
(PIN 710 000 851) 

OPTIONAL TOOL 

Extension cable 
available at electronic retail outlets. 
Do not exceed 7. 5 m (25 ft) 

1. Locate the 6-pin diagnostic connector, refer to 
DIAGNOSTIC CONNECTOR LOCATION in this 
subsection. 

2. Disconnect the 6-pin diagnostic connector from 
it's holder (protective cap). 

3. Connect one end of the MPl-2 DIAGNOSTIC CA­

BLE (PIN 71 o 000 851) to the vehicle connector. 

4. Connect the other end of diagnostic cable to the 
MPl-2 INTERFACE CARD (PIN 529 036 018). 

202 

vdd2006-001 · 151 

DIAGNOSTIC CABLE CONNECTED TO MPl-2 INTERFACE CARD 

5. Connect the MPl-2 INTERFACE CARD (P/N 529 
036 018) to the USB port of a PC (personal 
computer). 

mmr2006-079-200 

MPl-2 INTERFACE CARD CONNECTED TO USB PORT 

A CAUTION If the computer you are using is 
connected to a power outlet, there is a poten­
tial risk of electric shock when working in con­
tact with water. Be careful not to touch water 
while working with the computer. 

6. Use B.U.D.S. software as described further in 
B.U.D.S. SOFTWARE 

Connecting the PC to the Boat for 
Programming D.E.S.S. Keys 

All Models except 210 and 230 Series 

MANDATORY TOOLS 

A personal computer (laptop or desktop) 

MPl-2 INTERFACE CARD 
(PIN 529 036 018) 
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MANDATORY TOOLS 

D.E.S.S. POST INTERFACE 
(P/N 529 036 019) 

OPTIONAL TOOL 

Extension cable 
Q available at electronic retail outlets. 

Do not exceed 7.5m (25ft) 

1. Locate the 6-pin diagnostic connector, refer to 
DIAGNOSTIC CONNECTOR LOCATION in this 
subsection. 

2. Disconnect the 6-pin diagnostic connector from 
it's holder (protective cap). 

3. Connect one end of the D.E.S.S. POST INTER­
FACE (P/N 529 036 019) to the 6-pin diagnostic 
connector. 

4. Connect the other end of the D.E.S.S. post in­
terface to the MPl-2 INTERFACE CARD (P/N 529 

036 018). 

ll<:id20()1}001 · 151 

D.E.S.S. POST INTERFACE CONNECTED TO MPl-2 INTERFACE 
CARD 

5. Connect the MPl-2 INTERFACE CARD (P/N 529 
036 018) to the USB port of a PC (personal 
computer). 

mmr2006-079-200 

MPl-2 INTERFACE CARD CONNECTED TO USB PORT 

lmr2011-022 

A CAUTION If the computer you are using is 
connected to a power outlet, there is a poten­
tial risk of electric shock when working in con­
tact with water. Be careful not to touch water 
while working with the computer. 

6. Use B.U.D.S. software as described further in 
8. U.D.S. SOFTWARE 

7. Refer to DIG/TALLY ENCODED SECURITY SYS­
TEM subsection for key programming. 

B.U.D.S. SOFTWARE 

B.U.D.S. (Bombardier Utility and Diagnostic Soft­
ware) is designed to allow programming key(s) to 
the vehicle, allow electrical and electronic compo­
nent monitoring, activation of certain components 
for diagnostic purposes, and to carry out settings 
changes. 

For more information pertaining to the use of the 
B.U.D.S. software, use its help which contains de­
tailed information on its functions. 

Always use the latest applicable B.U.D.S. version 
available on BOSSWeb. 

How to Read the Electronic Control 
Units Using 8.U.D.S. Software 

1. Connect the PC to the boat. Refer to CON­
NECT/NG THE PC TO THE BOAT FOR DIAG­
NOSTICS in this subsection 

2. Ensure the tether cord is properly installed on 
the engine cut-off switch. 

3. Energize the electrical system without starting 
the engine. 

4. Start B.U.D.S. and logon. 

5. Ensure the status bar shows the proper 
Kw2000 protocol and the appropriate number 
of modules to its right according to the vehicle 
model. Otherwise, refer to MP/-2 CONNEC­
TION TROUBLESHOOTING in this subsection. 

BOAT MODEL PROTOCOL 
NUMBER OF 

MODULES 

200 Series Kw2000 1 (each engine) 

150 and 180 
Kw2000 2 

Series 

210 and 230 
Kw2000 (500Kl 3 

Series 
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lmr2010-019-00S_a 

TYPICAL - SUCCESSFUL CONNECTION OF 210 SERIES 
1. Connection protocol 
2. Number of modules read 

6. Read ECM by clicking the Read Data button. 

file Yrew Mfl® Module Iools .t!elp 
--.....,.,.-�.....,,,,......, ---

.. � 
Read Data Write Data 

""" 2006-01 2·1 OO_aen 

B.U.D.S. is now ready to use. 

210 and 230 Series 

When clicking on the Read Data button, B.U.D.S. 
will read the cluster module and the ECM on both 
engines through CAN bus. 

However, to view the information from a specific 
ECM or to change settings in a specif ic ECM, click 
on theStarboard (R) or Port (L) button icon to 
choose the ECM you wish to communicate with 
(R) or (L). 

-� � -- � r-"1� 
Write Data J��rt (LF) Ope n  . 

Read Data 

Vehicle T Setting Y �onitoring J ,. �iva li on 1 
1 2 

l mr2010-019-006_a 

1. Port (LJ ECM selected 
2. Starboard (R) ECM available 

NOTE: The Lor R icon selected will be highlighted 
in red and move to the forefront of the button. 

Electronic Modules ("ECU") Update 

L1l.Jiti1j Fa ilure to strictly follow a procedure 
to update a module may permanently damage 
the module. 

NOTE: On twin engine models, this procedure 
must be carried out for each ECM. 

204 

Whenever B.U.D.S. is started, check for an up­
date icon in the B.U.D.S. status bar. 

... 

smr2010-030-002_a 

TYPICAL 

d�l 
--- '_\_ 

�· 

If the icon is visible, it indicates that a file is avail­
able in B.U.D.S. to update at least one of the elec­
tronic modules: 

NOTE: If an update file is available on BOSSWeb 
but the B.U.D.S. software being used is not up 
to date, the update icon will not appear. Refer to 
the service bulletins to see if there is an update 
available. 

Use the Module submenu and check all modules 
one at a time to see which module(s) can be up­
dated. 

!jelp 

�luster • 

� 
j 

Read Data 

l mr2010-01 9 -00 1 

TYPICAL - MODULE SUBMENU LIST 

1. If the Update option is greyed out, no update 
file is available for this module. 

2. If the Update option is black, an update file is 
available for this module. 
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Tools ttelp 

Information 
� -Cluster 

_ _vt-, '"e ... 

l mr2010-019-002_a 

/-fieplace 
1 

1. Greyed out: No update to perform 
Black: Update file available 

Before applying an update, log in BOSSWeb and 
look in Service for the Unit history to find out if 
any information or publication related to the vehi­
cle is available. If so, carefully follow the given in­
structions. 

--m·-----·IJl'l·'t�•m 
MMfaidilP, 

C>•itl Cl•J/1\ 

��- -- •--••-

. . . · . .  -

mmt2009-118-011 

SERVICE, UNIT HISTORY 

Cl�thi�<-l•ltn 

BOSS Web 
RI-,�' I 't� �O\\ 

l,f;;M 

NOTE: When selecting the update menu in 
B.U.D.S., a dialog box will appear and the update 
file description may give some clue to finding the 
vehicle-related information in BOSSWeb. 

lmr2011·022 
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TYPICAL 
1. File description 

Writing Changes in an ECU 
1 . When making a data or setting change in an 

ECU using B.U.D.S., save the new data (or set­
ting) in the ECU by clicking the Write Data but­
ton. 

llll 
Read Data Write Data 

vm'2006-012·100_ be n 

NOTE: If the word Modified appears in the ve­
hicle file identification number at the top of the 
B.U.D.S. page, then a change has been made that 
requires selecting the Write Data for the change 
to be saved. 

I ,_.,, 
filtr ... "5©- 1<>01<� 

., �· 
Read Data Wtite Dat.:i 

Velllcle Settiny I 
r mt2010-020-008_ a 

. . Jh'd l I " I I .. ,, 

14 

_Qj�{J 
Mooiiorlng I Ac1ivabon I Feuts I 

1. Indicate setting or data modified; Write Data to save 

2. After the write data operation, remove tether 
cord from the engine cut-off switch. 

Disconnect MPI connections and store the vehicle 
diagnostic connector in its protective cap. 

205 



Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 03 (COMMUNICATION TOOLS AND B.U.D.S.) 

UZui@j Failure to secure the diagnostic con­
nector in its protective cap may result in corro­
sion or other damage to the terminals. 

NOTE: There is a 120 n resistor in the protective 
cap to minimize the possibility of communication 
error. 

3. Reinstall all removed parts, refer to appropriate 
subsections. 
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DIAGNOSTIC AND FAULT CODES 

GENERAL 

MONITORING SYSTEM 

This system monitors the electronic components 
of the EMS (engine management system) the 
information center and other components of the 
electrical system to detect if they are faulty or de­
fective. The monitoring system becomes active 
when the electrical system is energized and the 
ECM is powered up. 

NOTE: Some components need the engine to be 
running for them to be monitored (fuel injectors 
for example). 

The following tables provide lists of components 
or functions that may be monitored, and are not 
specific to a particular model. 

EMS MONITORING 

Battery voltage 

EMS sensors (TA$, TPS, CPS, CAPS, MAPS, 
MATS, CTS, OPS, EGTS, TOPS, knock sensor). 
Throttle actuator, ignition coils and fuel injectors 

ECM 

Engine RPM 

CAN 

D.E.S.S. system 

START switch and starter solenoid 

Fuel pump 

Idle bypass valve 

Information center (cluster) 

Speed/temp sensor 

All Models Except 200 Series 

INFORMATION CENTER MONITORING 

Information center 

CAN 

GPS (210 and 230 Series) 

Fuel level sensor 

lmr2011·023 

When a malfunction is currently detected, the re­
lated electronic module: 

- Sets an active fault code. 

- Adapts the proper protection strategy accord-
ing to the failure. 

- Sends out warning signals to the information 
center/beeper codes to inform the rider of a par­
ticular condition. 

When a minor or transient fault occurs, the fault 
message and beeper will cease automatically if 
the condition that caused the fault does not exist 
anymore. 

If a minor fault is active, the engine will operate 
without a noticeable loss of performance. 

Releasing the throttle and letting the engine re­
turn to idle speed may allow normal operation to 
resume. If this does not work, try the following: 

- Remove tether cord from the engine cut-off 
switch. 

- Turn off electrical system and wait for the ECM 
to shut down. 

- Start engine. 

- Check if the fault code is still active. 

The electronic system will react differently de­
pending on the fault type. If a severe failure 
occurs, the engine may not be allowed to be 
started. In other cases, the engine may operate 
in limp home mode (reduced speed) or not be 
affected at all. 

These strategies are used to protect the engine 
system from damage and to maintain safe opera­
tion of the vehicle. 

Limp Home Mode 

When a major component of the EMS is not oper­
ating properly, limp home mode will be set. En­
gine speed will be limited and therefore vehicle 
speed. 

This mode allows the rider to return home which 
would otherwise not be possible without this ad­
vanced system. 

When this mode is active, the CHECK ENGINE 
light will come on. 

All Models Except 200 Series 

In conjunction with the CHECK ENGINE light 
coming on, a LIMP HOME MODE message will 
be displayed in the information center. 
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210 and 230 Series Indicator Lights and Message Display 
Information 

Indicator lights (pilot lamps) inform the rider of a 
selected function, a normal condition, a system 
anomaly, or a serious malfunction. 

An indicator light may be accompanied by a 
scrolling message in the multifunction display. 

150 and 180 Series 

The following table provides a list of indicator 
lights and messages that may be displayed. 

PILOT 
MESSAGE 

LAMPS 
DISPLAY 

DESCRIPTION 

{ON) 

@ OIL Low oil pressure 

@ CHK ENG Check engine 

@ H-TEMP Engine or exhaust 
system overheating 

® FUEL-LOW Low fuel level 

g 12 V LOW/HI Low/high battery 
voltage 

@ MAINT Maintenance reminder 

200 Series 

These models are equipped with the following in­
dicator lights, no message display. 

PILOT 
DESCRIPTION 

LAMPS (ON) 

@ Low oil pressure 

@ Check engine 

@ 
Engine or exhaust system 

overheating 

g Low/high battery voltage 

208 

PILOT 
LAMPS 

(ON) 

@ 

g 

® 

@ 

@ 

@ 

8 

® � 

@ 

-

MESSAGE 

DISPLAY 
DESCRIPTION 

MAINTENANCE 
Maintenance required 

REMINDER 

LOW or HIGH 
Low/high battery 

BATIE RY 
VOLTAGE 

voltage 

Low fuel level or 
LOW-FUEL fuel level sensor 

disconnected 

HIGH Engine or exhaust 
TEMPERATURE system overheating 

CHECK ENGINE 
Check engine (minor 

or LIMP HOME 
fault req. maint.) or 

MODE 
LIMP HOME MODE 

(major eng. fault) 

LOW OIL Low oil pressure 
PRESSURE 

CRUISE mode 
- engaged 

- Good GPS uplink 

When turned ON: SKI 
Scrolling MODE is engaged. 

SKI MODE When blinking: SKI 
messages MODE is selected but 

not engaged 

CAL IBRATION Information center 
CHECKSUM programming 

ERROR corrupted 
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Beeper Signals 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 
Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

When one of the conditions listed in the following tables occurs, the monitoring system emits beep sig­
nals. 

150, 180 and 200 Series 

NOTES FOR PROBLEMS THAT GENERATE BEEP CODES ON TWIN ENGINE MODELS. 

If both engines are in trouble, the first beep(s) that are heard come from the LH engine. Then, the RH engine 
will follow with its beep(s). 

Beep codes can be different on each engine if a different problem is present. 

If only one engine is in trouble, only this engine will beep. The check engine light of the faulty engine may be lit 
or blinking. This would help to identify which engine is in trouble. 

BEEPER SIGNALS POSSIBLE CAUSE ACTION 

- Main battery cut-off switch is - Verify and turn ON. 
turned OFF. 

- Battery is discharged or missing. - Charge or install battery. 

No beep signal when 
- EFB is not powered. - Refer to POWER DISTRIBUTION 

installing tether cord. 
- Faulty ECM fuse. - Refer to ENGINE MANAGEMENT 

- Faulty D.E.S.S. system. - Refer to DIGITALLY ENCODED 

SECURITY SYSTEM (D.E.S.S.). 

- Confirms D.E.S.S. key signal - Engine can be started. 
operation. 

2 short beeps when installing - D.E.S.S. key is recognized by the 
tether cord. ECM. 

- Good contact between D.E.S.S. 
key and engine cut-off switch. 

- Bad D.E.S.S. system connection. - Reinstall tether cord. 

- Wrong D.E.S.S. key. - Use a tether cord that has been 
programmed for the boat. If it does not 
work, check key with B.U.D.S. Replace 
key if defective. 

1 long beep when installing - Defective D.E.S.S. key. - Use another tether cord with a 

tether cord. programmed key. 

- Dried salt water or dirt in tether - Clean key to remove salt water. 
cord cap. 

- Defective engine cut-off switch. - Refer to IGNITION SYSTEM subsection. 

- Improper operation of ECM or - Refer to ELECTRONIC FUEL INJECTION 

defective wiring harness. (EFI) subsection. 

- Tether cord has been left on - To prevent battery discharge, remove 
4 short beeps every 3 engine cut-off switch without tether cord. 
second interval. starting engine or after engine 

was stopped. 
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BEEPER SIGNALS POSSIBLE CAUSE ACTION 

- Battery voltage too low. - Refer to CHARGING SYSTEM 
subsection. 

- Engine coolant temperature - Refer to ELECTRONIC FUEL INJECTION 
sensor or circuit malfunction. (EF/) subsection. 

- Exhaust temperature sensor or - Refer to ELECTRONIC FUEL INJECTION 
circuit  malfunction. (EFI) subsection. 

- Engine oil pressure sensor or - Refer to ELECTRONIC FUEL INJECTION 
circuit malfunction . (EFI) subsection. 

2 second beep every 15 
- MAP, CPS, TPS, or knock sensor - Refer to ELECTRONIC FUEL INJECTION 

minute interval. 
or circuit malfunction. (EFI) subsection. 

- Fuel injector or circuit malfunction. - Refer to ELECTRONIC FUEL INJECTION 

(EFI) subsection. 

- Ignition coil or circuit malfunction . - Refer to IGNITION SYSTEM subsection. 

- Fuel pump or circuit malfunction. - Refer to FUEL TANK AND FUEL PUMP 
subsection. 

- Starter solenoid circuit - Refer to STARTING SYSTEM subsection. 
malfunction. 

- High engine coolant temperature. - Refer to COOLING SYSTEM subsection. 

Continuously beeps. 
- High exhaust temperature. - Refer to EXHAUST SYSTEM subsection. 

- Low engine oil pressure. - Refer to LUBRICATION SYSTEM 
subsection. 

210 and 230 Series 

BEEPER SIGNALS DESCRIPTION ACTION 

A 2 second beep when Low fuel level. Refuel. If problem persists, check fuel 
crossing the low fuel level sensor. Refer to FUEL TANK AND 
threshold. FUEL PUMP subsection. 

High engine coolant temperature. Refer to COOLING SYSTEM subsection. 

Continuous beep. 
High exhaust temperature. Refer to EXHAUST SYSTEM subsection. 

Low or high engine oil pressure. Refer to LUBRICATION SYSTEM 
subsection. 
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FAULT CODES 

A fault code is an indication that a glitch or mal­
function is detected by the monitoring system of 
the vehicle. 

A fault code consists of a letter followed by 4 dig­
its that are a combination of numbers and letters. 
The first letter defines the type of fault code while 
the remaining digits refer to a unique fault. 

Verify if the check engine light is ON. If so, look 
for fault codes to diagnose the trouble. The fault 
codes recorded in the related module can be 
checked on the information center (21 O and 230 
Series) or by using the B.U.D.S. software. 

NOTE: If many fault codes become active at the 
same time, it is likely to be caused by a burnt 
fuse(s) or a bad bus bar connection in one of the 
fuse box(es). 

For more information pertaining to the fault codes 
(state, count, first, etc.) and report, refer to 
B.U.D.S. online help. 

When a fault is no longer active, its status is 
changed from active to occurred and it is stored 
in the related module. Stored fault codes are kept 
in the module even if the battery is disconnected. 

When using the service action suggested in the 
Fault section of B.U.D.S., the system circuits 
may be referred to as A-M4 for instance. It 
means ECM connector "A" and the circuit wire 
M4 as found in the WIRING DIAGRAM 

IMPORTANT: After a problem has been solved. 
be sure to clear the fault(s) in the related mod­
ule. Refer to CLEARING FAULT CODES USING 
B.U.D.S. SOFTWAREin this subsection. 

Fault Code Types 

There are 4 types of fault codes that can be used: 
- "B" for body, which include information center 

and switch faults (Bxxxx) 
- "C" for chassis system faults (Cxxxx) 
- "P" for power train and related system faults, 

which include the ECM (Pxxxx) 
- "U" for CAN communication faults (Uxxxx). 

The modules that store the fault codes are: 
- ECM (Engine Control Module) 

- Cluster (Information Center). 

The ECM stores mainly "P" codes and some "U" 
codes. 

The Cluster stores "B" and "P" codes. 

lmr201 l-023 

Fault Code States 

The various electronic control units (ECUs) used 
in the vehicle generate a variety of fault codes de­
pending on the level of monitoring they are capa­
ble of. Fault codes have 3 possible states: 
- Active state 

- Occurred state 
- Inactive state. 

All types of fault codes may be viewed in the 
Faults page of B.U.D.S. Only fault codes in an 
active state may be viewed in the cluster (as 
applicable). 

Active Fault Codes 

An active fault code is an indication of a fault 
that is presently active. The active fault may or 
may not compromise normal operation of the 
system(s) in question as indicated by the fault 
code(s). Service action should be taken to correct 
the problem that caused the fault code. 

Once the cause of the active fault is corrected, 
the fault code must be cleared using B.U.D.S. to 
prevent it from being retained in memory. 

Occurred Fault Codes 

An occurred fault code indicates a fault that was 
active, but no longer is. The occurred fault does 
not presently affect system or component opera­
tion but is retained as a history of the faults that 
were detected. 

The fault may have been generated due to a 
system or component that was momentarily op­
erating outside normal parameters. Repeated 
occurred faults of this type should be considered 
when troubleshooting a problem, and may require 
that maintenance action be taken. 

An occurred fault may also be generated when 
disconnecting and reconnecting a component, re­
placing a burnt fuse, or may be due to a momen­
tary high or low voltage. 

Inactive Fault Codes 

An inactive fault code represents a fault code that 
is neither active, nor occurred. It is simply part of 
a list of all possible faults which may be monitored 
by the various ECUs., which may become active 
or occurred if the monitoring system detects an 
applicable fault. These codes can be viewed in 
B.U.D.S. 
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Reading Fault Codes Using the 
Information Center 

210 and 230 Series 

NOTE: Only active faults will be displayed. 

1. Press the MODE button repeatedly until the 
FAULT CODE function is visible in the multi­
function display. 

2. Press the SET button or the UP or DOWN arrow 
button to enter the function and display the first 
fault code. 

3. Press the UP or DOWN arrow button repeat-
edly to display each subsequent code. 

NOTE: When the last fault code has been dis­
played and the button is pressed again. the sys­
tem loops back to the first fault code displayed, 
and all fault codes can again be displayed. If there 
was one active fault code when entering FAULT 
CODE mode, and it becomes occurred (no longer 
active), a NO ACTIVE FAULT CODE message will 
scroll in the display. 

4. To exit the FAULT CODE display function, the 
MODE or SET button must be pressed once. 
There is no time out on this function. 

TYPICAL - FAULT CODE DISPLAY FUNCTION 
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TYPICAL - ENGINE FAULT CODE EXAMPLE 

Reading Fault Codes Using 8.U.D.S. 
Software 

1. Connect vehicle to the latest B.U.D.S. soft­
ware, refer to COMMUNICATION TOOLS AND 

8.U.D.S. subsection. 

2. Click on the Read Data button. 

3. Select the Faults page tab. 

200 Series 

NOTE: Connect to each engine diagnostic con­
nector to read the faults codes stored in each 
ECM. 

Clearing Fault Codes Using 8.U.D.S. 
Software 

The fault{s) {occurred state) can be cleared by 
pressing the Clear Occurred Faults button in 
B.U.D.S. 

Clear Oocured Fau Its 

nnr2008-03 9-009 

FAULTS TAB, ALL FAULTS 

This will reset the appropriate counter(s) and will 
also record that the problem has been fixed in the 
related module memory. 

NOTE: An active fault code cannot be cleared. In 
other words, the problem must be repaired before 
the fault code can be cleared. 

200 Series 

Be sure to connect to each engine ECM to clear 
the faults in both ECMs. 
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SPECIFIC FAULT CODES 

Several Fault Codes Are Active 
Simultaneously 

If this occurs, check the following: 
- Check fuses. 
- Check the bus bar condition and connections in 

the fuse box(es). 
- Check the diagnostic connector for the pres­

ence of water or corrosion. 
- Check the CAN wires. 

Fault Code P0562 

Battery voltage too low. It occurs when both 
battery voltage and engine RPM conditions are 
met. See following chart. Refer to CHARGING 

SYSTEM subsection. 

BATTERY VOLTAGE ENGINE SPEED 

Lower than 6.5 Vdc Lower than 1280 RPM 

Lower than 11 .8 Vdc Greater than 1280 RPM 

Fault Code P0563 

Battery voltage too high. It occurs when battery 
voltage is above 16 Vdc when engine is running. 
Refer to CHARGING SYSTEM 

Fault Code U016A 

Loss of vehicle speed. This fault may occasion­
ally appear as occurred. Normal operation is not 
affected. If the count is high, check the related 
components. 

Fault Code U0300 

Incorrect ECM or information center for the en­
gine. Installed part is not appropriate for the vehi­
cle. Using B.U.D.S., check if the security coding 
of the cluster is matched with the ECM security 
coding. Engine will crank but will not start. Re­
fer to PARTS CATALOGSfor proper part according 
to vehicle. 

Fault Code U16A 1, U16A2, U16A3 

Cluster CAN time-out error-missing CAN ID xxxh. 
This fault may occasionally appear as occurred. 
Normal operation is not affected. If the count is 
high, check the related components. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT CODE TABLE 

The following table provides a general list of fault codes that may be set by an ECU of a sport boat. The 
fault codes listed may not be applicable to every sport boat model. 

NOTE: Always refer to the fault code list available in the latest appl icable version of B.U.O.S. software. 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

GPS lost signal satelite If the "GPS locked" green lamp doesn't 

GPS lost of signal 
because of an obstacle. come active after 2 minutes with open 

82200 Cluster The GPS/Cluster must be sky above the cluster with no obstacle 
fault 

in direct sight with the near around and the fault still active, 
sky to work properly replace the cluster 

Sensing port dirty or 
Check system circuits A-84, A-G4, 
A-H2. 

blocked. 
Make sure that the sensor housing is 

Sensor failure or 
unexpected reading 

correctly inserted into the manifold. 

P0106 ECM 
Intake pressure 

at idle. 
Check sensor connector for: 

sensor out of range 
Sensor fallen out of 

a) 5 volts on pin 1. 

housing or leaking inlet. 
b) 0 volt on pin 2. 
c) 0 volt on pin 3. 

Verify air intake hose if 
Refer to the Shop Manual for 

disconnected or air leak. 
more details. 

Check system circuits A-84, A-G4, 
Sensing port dirty or A-H2. 
blocked. Make sure that the sensor housing is 

Manifold absolute Sensor failure or correctly inserted into the manifold. 

P0107 ECM 
pressure sensor unexpected reading Check sensor connector for: 
shorted to ground or at idle. a) 5 volts on pin 1 . 
not connected Sensor fallen out of b) 0 volt on pin 2. 

housing or leaking inlet. c) O volt on pin 3. 
Connector disconnected. Refer to the Shop Manual for 

more details. 

Check system circuits A-84, A-G4, 

Sensing port dirty or 
A-H2. 

blocked. 
Make sure that the sensor housing is 

Manifold absolute 
Sensor failure or 

correctly inserted into the manifold. 

P0108 ECM 
pressure sensor open 

unexpected reading 
Check sensor connector for: 

circuit or shorted to 
at idle. 

a) 5 volts on pin 1. 
battery 

Sensor fallen out of 
b) 0 volt on pin 2. 

housing or leaking inlet 
c) 0 volt on pin 3. 
Refer to the Shop Manual for 
more details. 

Damaged sensor, Check the sensor for approximately 

damaged circuit wires, 
2280 to 2736 ohms at 

Intake manifold 
damaged connector or 19 to 21°C (66 to 70°f). 

P0111 ECM temperature sensor 
damaged ECM pins. 

Check for approximately 2280 to 
functional problem. 

Fault detected when the 2736 ohms at 19 to 21 °C (66 to 70°F) 

engine is running. 
between ECM connector pins A-7 and 
A-21 . 
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FAULT 
MODULE 

CODE 

P0112 ECM 

P0113 ECM 

P0116 ECM 

P0117 ECM 

P0118 ECM 

lmr2011-023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Check the sensor for approximately 
2280 to 2736 ohms at 19 to 21°C 

Damaged sensor, (66 to 70°F). 
Intake manifold 

damaged circuit wires, 
Check for approximately 2280 to 

temperature sensor 
damaged connector or 2736 ohms at 19 to 21°C 

shorted to ground 
damaged ECM pins 

(66 to 70°F) between ECM 
connector pins A-H3 and A-J3. 
Refer to the Shop Manual for more 
details. 

Check the sensor for approximately 
2280 to 2736 ohms at 19 to 21°C 

Intake manifold Damaged sensor. (66 to 70°F). 

temperature sensor damaged circuit wires, 
Check for approximately 2280 to 
2736 ohms at 19 to 21°C 

open circuit or damaged connector or 
(66 to 70°F) between ECM 

shorted to battery damaged ECM pins 
connector pins A-H3 and A-J3. 
Refer to the Shop Manual for more 
details. 

Check for debris or blockage in 
cooling system. 
Check the sensor for approximately 

Damaged sensor, 
2280 to 2736 ohms at 19 to 21°C 

Engine coolant (66 to 70°F). 
temperature signal 

damaged circuit wires, 
Check for approximately 2280 

damaged connector or 
not plausible 

damaged ECM pins 
to 2736 ohms at 19 to 21°C 

(66 to 70°F) between ECM 
connector pins A-A 1 and A-J2. 
Refer to the Shop Manual for more 
details. 

Check for debris or blockage in cooling 
system. 
Check the sensor for approximately 

Damaged sensor, 
2280 to 2736 ohms at 19 to 21°C 

Engine coolant 
damaged circuit wires, 

(66 to 70°F). 
temperature sensor 

damaged connector or 
Check for approximately 2280 

fault. Short to GND. 
damaged ECM pins 

to 2736 ohms at 19 to 21°C 
(66 to 70°F) between ECM 
connector pins A-A 1 and A-J2. 
Refer to the Shop Manual for more 
details. 

Check for debris or blockage in cooling 
system. 
Check the sensor for approximately 

Engine coolant 2280 to 2736 ohms at 19 to 21°C 
temperature sensor Engine overheated (66 to 70°f). 
fault. Short circuit or damaged sensor. Check for approximately 2280 to 
to V + or connector Connector disconnected 2736 ohms at 19 to 21°C 
disconnected (66 to 70°F) between ECM 

connector pins A-A 1 and A-J2. 
Refer to the Shop Manual for more 
details. 
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Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Ctieek system eireuits B-E1. B-K1. B-K3. 
Check for 0 volt on sensor 

TAS (Throttle 
Damaged sensor, connector pin 5. 

Accelerator sensor) 1 
damaged circuit wires. Check for 5 volts on sensor 

P0122 ECM 
fault (short circuit to 

damaged connector or connector pin 4. 

GND or open circuit) 
damaged ECM pins. Check for 0.5 to 3 volts on sensor 
Connector disconnected. connector pin 6. 

Refer to the Shop Manual for 
more details. 

Check system circuits B-E1, B-K1, B-K3. 
Check for 0 volt on sensor connector 

TAS (Throttle Damaged sensor, 
pin 5. 
Check for 5 volts on sensor connector 

P0123 ECM 
Accelerator sensor) 1 damaged circuit wires, 

pin 4. 
fault (short circuit to damaged connector or 
battery) damaged ECM pins. Check for 0.5 to 3 volts on sensor 

connector pin 6. 
Refer to the Shop Manual for 
more details. 

High air intake 
temperature detected. 

lntercooler system 
Fault detected when the Clean intercooler water circuit system. 

P0127 ECM 
fault 

engine is running and Refer to the Shop Manual for more 
stopped. details. 
Blocked intercooler water 
circuit 

Check for 11 .4 to 12.6 ohms 
between engine connector pin 1 and 

Damaged injector, 
ECM connector pin A-83. 

Injection Power damaged circuit wires, Check for 12 volts on pin 2 of 

P0201 ECM Stage fault - open damaged connector or injector connector. 

line/Cylinder 1 damaged ECM output Check fuse 7 (refer to WIRING 
DIAGRAM!. pins 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11.4 to 12.6 ohms 
between engine connector pin 2 and 

Damaged injector, ECM connector pin A-K1. 

Injection Power damaged circuit wires. Check for 12 volts on pin 2 of 

P0202 ECM Stage fault - open damaged connector or injector connector. 

line/Cylinder 2 damaged ECM output Check fuse 8 (refer to WIRING 
DIAGRAMJ. pins 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11.4 to 12.6 ohms 
between engine connector pin 3 and 

Damaged injector, 
ECM connector pin A-J1. 

Injection Power damaged circuit wires. Check for 12 volts on pin 2 of 

P0203 ECM Stage fault - open damaged connector or injector connector. 

line/Cylinder 3 damaged ECM output Check fuse 9 (refer to WIRING 

pins DIAGRAM). 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 
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MODULE 

CODE 

P0217 ECM 

P0222 ECM 

P0223 ECM 

P0231 ECM 

P0232 ECM 
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Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Check for debris or blockage in 
cooling system. 
Check the sensor for approximately 
2280 to 2736 ohms at 19 to 21°C 

High engine coolant Engine overheated or 
(66 to 70°F). 

temperature detected damaged sensor 
Check for approximately 2280 to 
2736 ohms at 19 to 21°C 
(66 to 70°F) between ECM 
connector pins A-A 1 and A-J2. 
Refer to the Shop Manual for more 
details. 

Check system circuits 8-A3, 8-83, 8-J3. 
Check for 0 volt on pin 3 

TAS (Throttle 
Damaged sensor, of 24 pin sensor connector. 

Accelerator sensor) 2 
damaged circuit wires, Check for 5 volts on pin 9 

fault (short circuit to 
damaged connector or of 24 pin sensor connector. 

GND or open) 
damaged ECM pins. Check for 0.25 to 1.5 volts on 
Connector disconnected. pin 6 of 24 pin sensor connector. 

Refer to the Shop Manual for more 
details. 

Check system circuits 8-A3, 8-83, 8-J3. 
Check for O volt on pin 3 

TAS (Throttle Damaged sensor, 
of 24 pin sensor connector. 

Accelerator sensor) 2 damaged circuit wires, 
Check for 5 volts on pin 9 
of 24 pin sensor connector. 

fault (short circuit to damaged connector or 
Check for 0.25 to 1.5 volts on 

battery) damaged ECM pins 
pin 6 of 24 pin sensor connector. 
Refer to the Shop Manual for more 
details. 

Check for approximately 1 ohm 
between pins A and D of the fuel 
pump connector. 

Damaged pump, Check fuse 6 (refer to WIRING 
Fuel pump open damaged circuit wires, DIAGRAM!. 
circuit or short to damaged connector or Check for damaged circuit wires. 
ground damaged ECM output Check for damaged connector, 

pins. damaged ECM output pins or ECM 
failure. 
Refer to the Shop Manual for 
more details. 

Check for approximately 1 ohm 
between pins A and D of the fuel 
pump connector. 

Damaged pump, Check fuse 6 (refer to WIRING 

Fuel pump short 
damaged circuit wires, DIAGRAM!. 
damaged connector or Check for damaged circuit wires. 

circuit to battery 
damaged ECM output Check for damaged connector, 
pins damaged ECM output 

pins or ECM failure. 
Refer to the Shop Manual for 
more details. 
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FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Check for 11.4 to 12.6 ohms 
between engine connector pin 1 and 

Damaged injector, 
ECM connector pin A-83. 

damaged circuit wires, 
Check for 12 volts on pin 2 of injector 

P0261 ECM 
Injector 1 open circuit 

damaged connector or 
connector. 

or shorted to ground Check fuse 7 (refer to WIRING 
damaged ECM output 

DIAGRAM/. pins 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11.4 to 12.6 ohms 
between engine connector pin 1 and 

Damaged injector. 
ECM connector pin A-83. 

damaged circuit wires, 
Check for 12 volts on pin 2 of injector 

Injector 1 shorted to connector. 
P0262 ECM 

battery 
damaged connector or 

Check fuse 7 (refer to WIRING 
damaged ECM output 

DIAGRAM}. 
pins 

Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11 .4 to 12.6 ohms 
between engine connector pin 2 and 

Damaged injector, ECM connector pin A-K1. 

damaged circuit wires, 
Check for 12 volts on pin 2 of injector 

Injector 2 open circuit connector. 
P0264 ECM 

or shorted to ground 
damaged connector or 

Check fuse 8 (refer to WIRING 
damaged ECM output 

DIAGRAM/. 
pins 

Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11.4 to 12.6 ohms 
between engine connector pin 2 and 

Damaged injector, ECM connector pin A-K1. 
Check for 12 volts on pin 2 of injector 

Injector 2 shorted to 
damaged circuit wires, 

connector. 
P0265 ECM 

battery 
damaged connector or 

Check fuse 8 (refer to WIRING 
damaged ECM output 
pins DIAGRAM/. 

Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Check for 11.4 to 12.6 ohms 
between engine connector pin 3 and 

Damaged injector, ECM connector pin A-J1. 

damaged circuit wires. Check for 12 volts on pin 2 of injector 
Injector 3 open circuit connector. 

P0267 ECM 
or shorted to ground 

damaged connector or 
Check fuse 9 (refer to WIRING damaged ECM output 
DIAGRAM/. pins 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 
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FAULT 
MODULE 

CODE 

P0268 ECM 

P0300 ECM 

P0301 ECM 

P0302 ECM 

P0303 ECM 

P0325 ECM 

P0326 ECM 

P0335 ECM 

P0336 ECM 

P0337 ECM 
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Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Check for 11.4 to 12.6 ohms 
between engine connector pin 3 and 

Damaged injector, ECM connector pin A-J1. 

damaged circuit wires, Check for 12 volts on pin 2 of injector 
Injector 3 shorted to 

damaged connector or connector. 
battery 

damaged ECM output Check fuse 9 (refer to WIRING 
DIAGRAM). pins 
Check for damaged circuit wires. 
Refer to the Shop Manual for more 
details. 

Multiple misfire 
detected 

Misfire cylinder 2 
(physical cylinder 1) 

Misfire cylinder 0 
(physical cylinder 2) 

Misfire cylinder 1 
(physical cylinder 3) 

Bring engine to 5000 RPM. If fault 

Damaged sensor, 
code appears then check for 

damaged circuit wires, 
approximately 5 Mohms between 

Knock sensor fault damaged connector or 
system circuits A-C3 and A-G2. 

damaged ECM output 
Engine must run over 5000 

pins. Open circuit. 
rpm to erase the corrected fault. 
Refer to the Shop Manual for more 
details. 

Damaged sensor, 
damaged circuit 

Bring engine to 5000 RPM. If fault code wires, damaged 
Knock sensor out of 

connector or damaged 
appears then check for approximately 

range. 
ECM output pins. 

5 Mohms between system circuits A-9 

Fault detected when 
and A-23. 

the engine is running. 

Damaged sensor, 
For the CPS, check for 700 to 

damaged circuit wires, 
900 ohms between terminals 

Crankshaft signal damaged connector, A-H1 and A-K2 of ECM connector. 
error. damaged ECM pins or 

Refer to the Shop Manual for more 
damaged tooth wheel. 
Connector disconnected. details. 

For the CPS, check for 190 to 

Damaged sensor, 
290 ohms between terminals 
A-5 and A-19 of ECM connector. 

Crank position sensor damaged circuit wires, 
For the CAPS, refer to 

- Wrong engine RPM damaged connector, 
camshaft position sensor. 

detected. damaged ECM pins or 
Check continuity for circuits A-20, 

damaged tooth wheel. 
A-34 and terminal 4 on engine 
connector. 

Damaged sensor, Check for 190 to 290 ohms 
No CPS signal damaged circuit wires, between terminals A-5 and 
but CAPS signal damaged connector, A-19 of ECM connector. 
detected. damaged ECM pins or Check for 2 volts AC while cranking 

damaged tooth wheel. the engine. 
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FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Damaged sensor, 
No CPS signal damaged circuit wires, Check for 190 to 290 ohms between 

P0337 ECM but CAPS signal damaged connector, terminals A-5 and A-19 of ECM 
detected. damaged ECM pins or connector. 

damaged tooth wheel. 

For the CPS, check for 190 to 
290 ohms between terminals 

Damaged sensor. A-5 and A-19 of ECM connector. 
Crank signal not damaged circuit wires, For the CAPS, check for 12 volts 

P0339 ECM possible with cam damaged connector, on sensor connector pin 3. 
signal. damaged ECM pins or Check continuity for circuits A-20. A-34 

damaged tooth wheel. and terminal 4 on engine connector. 
Check fuse #4 (refer to WIRING 
DIAGRAM!. 

For the CAPS, check for 12 volts on 
sensor connector pin 3. 

Damaged sensor, Check continuity for circuits A-D4, A-E2 
damaged circuit wires. and terminal 4 on engine connector. 

P0340 ECM 
Camshaft 1 signal damaged connector, Check fuse 2 (refer to WIRING 
error damaged ECM pins or DIAGRAM!. 

damaged tooth wheel Engine must run to 
Connector disconnected. erase the corrected fault. 

Refer to the Shop Manual for more 
details. 

Damaged sensor, 
For the CAPS, check for 12 volts 

damaged circuit wires, 
on sensor connector pin 3. 

Cam phase sensor 
damaged connector, 

Check continuity for circuits A-20, A-34 
P0344 ECM 

signal missing. 
damaged ECM pins or 

and terminal 4 on engine connector. damaged tooth wheel. 
Fault detected when the 

Check fuse #4 (refer to WIRING 

engine is running. 
DIAGRAM}. 

Check for 0.85 to 1 .15 ohms 
between engine connector pin 1 

Damaged coil, damaged 
and ECM connector pin A-M4. 

Ignition coil 1 open 
circuit wires, damaged 

Check for 12 volts on pin 2 of coil 
P0351 ECM circuit or shorted to connector. 

ground or to battery 
connector or damaged 

Check fuse 7 (refer to WIRING ECM output pins 
DIAGRAM}. 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms 
between engine connector pin 

Damaged coil. damaged 
2 and ECM connector pin A-M2. 

Ignition coil 2 open Check for 12 volts on pin 2 of 
P0352 ECM circuit or shorted to 

circuit wires. damaged 
coil connector. 

ground or to battery 
connector or damaged 

Check fuse 8 (refer to WIRING 
ECM output pins 

DIAGRAM!. 
Refer to the Shop Manual for 
more details. 
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FAULT 
MODULE 

CODE 

P0353 ECM 

P0354 ECM 

P0355 ECM 

P0356 ECM 

P0357 ECM 

P0358 ECM 

lmr2011-023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Check for 0.85 to 1.15 ohms 
between engine connector pin 3 and 

Damaged coil, damaged 
ECM connector pin A-M1. 

Ignition coil 3 open 
circuit wires, damaged 

Check for 12 volts on pin 2 of 
circuit or shorted to coil connector. 
ground or to battery 

connector or damaged 
Check fuse 9 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1 .15 ohms 
between engine connector pin 1 and 

Damaged coll, damaged 
ECM connector pin A-M4. 

Ignition Power Stage 
circuit wires. damaged 

Check for 12 volts on pin 2 of 
fault - short circuit to coil connector. 
GNDICylinder 1 

connector or damaged 
Check fuse 7 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms 
between engine connector pin 2 and 

Damaged coil, damaged 
ECM connector pin A-M2. 

Ignition Power Stage 
circuit wires, damaged 

Check for 12 volts on pin 2 of 
fault - short circuit to coil connector. 
GND/Cylinder 2 

connector or damaged 
Check fuse 8 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms 
between engine connector pin 3 and 

Damaged coil, damaged 
ECM connector pin A-M1. 

Ignition Power Stage circuit wires, damaged 
Check for 12 volts on pin 2 of 

fault - short circuit to 
connector or damaged 

coil connector. 
GND/Cylinder 3 Check fuse 9 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms 
between engine connector pin 1 and 

Damaged coil. damaged 
ECM connector pin A-M4. 

Ignition Power Stage 
circuit wires, damaged 

Check for 12 volts on pin 2 of 
fault - short circuit to coil connector. 
V+/Cylinder 1 

connector or damaged 
Check fuse 7 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms 
between engine connector pin 2 and 

Damaged coil, damaged 
ECM connector pin A-M2. 

Ignition Power Stage circuit wires, damaged 
Check for 12 volts on pin 2 of 

fault - short circuit to 
connector or damaged 

coil connector. 
V +/Cylinder 2 Check fuse 8 (refer to WIRING 

ECM output pins 
DIAGRAM). 
Refer to the Shop Manual for 
more details. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Check for 0 .85 to 1.15 ohms 
between engine connector pin 3 and 

Damaged coil, damaged 
ECM connector pin A-Ml. 

Ignition Power Stage 
circuit wires. damaged 

Check for 12 volts on pin 2 of 
P0359 ECM fault - short circuit to coil connector. 

V+/Cylinder 3 
connector or damaged 

Check fuse 9 (refer to WIRING 
ECM output pins 

DIAGRAM/. 
Refer to the Shop Manual for 
more details. 

Check for 0.85 to 1.15 ohms between 
Ignition Power stage engine connector pin 1 and ECM 
max error and false Signal not plausible, verify connector pin A-M4. Check for 12 

P0360 ECM detection of low battery voltage too low volts on pin 2 of coil connector. 
battery voltage/ during ignition Check fuse 7 (refer to WIRING 
Cylinder 1 DIAGRAM/. Refer to the Shop Manual 

for more details. 

Check for 0.85 to 1.15 ohms between 
Ignition Power stage engine connector pin 2 and ECM 
max error and false Signal not plausible, verify connector pin A-M2. Check for 12 

P0361 ECM detection of low battery voltage too low volts on pin 2 of coil connector. 
battery voltage/ during ignition Check fuse 8 (refer to WIRING 
Cylinder 2 DIAGRAM}. Refer to the Shop Manual 

for more details. 

Check for 0.85 to 1.15 ohms between 
Ignition Power stage engine connector pin 3 and ECM 
max error and false Signal not plausible, verify connector pin A-M 1 . Check for 12 

P0362 ECM detection of low battery voltage too low volts on pin 2 of coil connector. 
battery voltage/ during Ignition Check fuse 9 (refer to WIRING 
Cylinder 3 DIAGRAM/. Refer to the Shop Manual 

for more details. 

Check for 2.6 (full tank) to 93.6 ohms 
Damaged sensor. (empty tank) between pin B and 

Fuel level circuit out 
damaged circuit wires, pin C at the fuel pump connector. 

P0461 ECM 
of range. 

damaged connector or Verify the 500 ohms resistor 
damaged ECM output (refer to WIRING DIAGRAM/. 
pins. Check fuse 4 (refer to WIRING 

DIAGRAM/. 

Check for 2.6 (full tank) to 93.6 ohms 
Damaged sensor, (empty tank) between pin B and 

Fuel level circuit damaged circuit wires, pin C at the fuel pump connector. 
P0462 ECM 

voltage low. damaged connector or Verify the 500 ohms resistor 
damaged ECM output (refer to WIRING DIAGRAM/. 
pins. Check fuse 4 (refer to WIRING 

DIAGRAM}. 

Check for 2.6 (full tank) to 93.6 ohms 
Damaged sensor, (empty tank) between pin 8 and 

Fuel level circuit 
damaged circuit wires, pin C at the fuel pump connector. 

P0463 ECM 
voltage high. 

damaged connector or Verify the 500 ohms resistor 
damaged ECM output (refer to WIRING DIAGRAM}. 
pins. Check fuse 4 (refer to WIRING 

DIAGRAM/. 
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FAULT 
MODULE 

CODE 

P0500 ECM 

P0501 ECM 

P0505 ECM 

P0512 ECM 

P0520 ECM 

P0523 ECM 

P0524 ECM 

lmr2011-023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Check CAN circuit wires. Replace 
Cluster fault detected by instrument Cluster. Verify outside of 

Vehicle speed signal ECM. CAN circuit failure. the building if the GPS LED becomes 
fault Instrument cluster or active after 1 minute and stays steady. 

ECM failure Refer to the Shop Manual for more 
details. 

Check CAN circuit wires. Replace 
Cluster fault detected by instrument Cluster. Verify outside of 

Vehicle speed not ECM. CAN circuit failure, the building if the GPS LED becomes 
plausible Instrument cluster or active after 1 minute and stays steady. 

ECM failure Refer to the Shop Manual for more 
details. 

Check for approximately 50 ohms 
between pins A and D and 

Damaged actuator. 
also between pins B and 

damaged circuit 
C of the idle bypass valve. 
Check for damaged circuit wires. 

Idle bypass valve wires, damaged 
Check for approximately 

output stage cutoff connector or damaged 
50 ohms between pins A-36 

memory difference. ECM output pins. 
and A-35 and also between 

Fault detected when 
pins A-37 and A-38. 

the engine is stopped. 
Check for damaged connector, 
damaged ECM output pins or ECM 
failure. 

Damaged solenoid, 
Verify 5 A fuse F4. 
Check for 12 volts on pin 2 of 

Starter power stage damaged circuit wires, 
the starter relay. 

detects high current damaged connector or 
Refer to the Shop Manual for 

damaged ECM 
more details. 

Check resistance at 0 RPM and 
above 3500 RPM. 

Engine leak, oil pump Switch is normally closed, ECM 

Oil pressure switch 
failure, damaged sensor, connector pin A-E3. 
damaged circuit wires, When blow-by pressure exceeds 

functional problem 
damaged connector or 40 kPa (6 PSI), the resistance is 
damaged ECM pins infinitely high. 

Refer to the Shop Manual for 
more details. 

Engine leak, oil pump 
Check resistance at 0 RPM and 

failure, damaged sensor. above 3500 RPM. 
damaged circuit wires, 

When blow-by pressure exceeds 
Oil pressure sensor damaged connector or 

40 kPa (6 PSI). the resistance is 
fault damaged ECM pins. 

infinitely high. 
Fault detected when 

Refer to the Shop Manual for 
the engine is running or 

more details. 
stopped 

Check oil level. 
Check impedance of sensor. 

Low oil pressure Low oil level. engine leak, Engine must run over 3000rpm 
condition oil pump fault. to erase the corrected fault. 

Refer to the Shop Manual for more 
details. 

223 



Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Damaged sensor, 
Check for approximately 2280 

Exhaust gas damaged circuit wires, 
to 2736 ohms at temperature of 
19 to 21°C (66 to 70°F) between 

P0544 ECM temperature sensor damaged connector or 
system circuits A-H4 and A-J4. 

functional problem damaged ECM output 
Refer to the Shop Manual for more 

pins 
details. 

Damaged sensor, 
Check for approximately 2280 

Exhaust gas damaged circuit wires, 
to 2736 ohms at temperature of 
19 to 21°C (66 to 70°F) between 

P0545 ECM temperature sensor damaged connector or 
system circuits A-H4 and A-J4. 

shorted to ground damaged ECM output 
Refer to the Shop Manual for more 

pins 
details. 

Damaged sensor, 
Check for approximately 2280 

Exhaust gas 
damaged circuit wires, 

to 2736 ohms at temperature of 

P0546 ECM 
temperature sensor 

damaged connector or 
19 to 21°C (66 to 70°F) between 

open circuit or 
damaged ECM output 

system circuits A-H4 and A-J4. 
shorted to battery 

pins 
Refer to the Shop Manual for more 
details. 

Battery failure, rectifier Check fuse F15 (refer to WIRING 
failure, damaged circuit DIAGRAM). 

P0560 ECM 
Battery voltage not wires, battery terminal Check ground continuity to the 
plausible connection, damaged AC engine block. 

generator or damaged Refer to the Shop Manual for 
connectors more details. 

Battery failure. rectifier Check fuse 15 (refer to WIRING 
failure, damaged circuit DIAGRAM). 

P0562 ECM 
Battery voltage too wires, battery terminal Check ground continuity to the 
low connection, damaged AC engine block. 

generator or damaged Refer to the Shop Manual for 
connectors more details. 

Battery voltage too 
Battery failure. rectifier Check for regulator-rectifier failure. 

P0563 ECM 
high 

failure or battery terminal Refer to the Shop Manual for more 
connection details. 

Damaged circuit 
wires, damaged 

Communication 
connector, damaged 

P0600 ECM problem detected 
ECM output pins. 

Connect diagnostic connector cap. 
Diagnostic connector 

by ECM. 
cap not connected. 
Fault detected when the 
engine is stopped. 

Damaged circuit 

Communication 
wires, damaged 

P0600 ECM problem - ECM 
connector or damaged 

Check system circuits B-1 O and B-11. ECM output pins. 
message missing. 

Fault detected when 
the engine is stopped. 

Check cable adjustment. 
ECM not coded. Check Check idle stop for wear. 

P0601 ECM 
TPS learns unlikely or cable adjustment. Check throttle angle at idle. 
check sum fault. Damaged ECM or TPS Reset closed TPS. 

not initialized. Refer to Shop Manual for more 
details. 
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FAULT 
MODULE 

CODE 

P0601 ECM 

P0602 ECM 

P0604 ECM 

P0605 ECM 

P0605 ECM 

P0605 ECM 

P0605 ECM 

P0605 ECM 

P0606 ECM 

P0608 ECM 

P0608 ECM 

P0616 ECM 

P0617 ECM 

lmr201 l-023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Module call Key on and off. Reset closed TPS. 

monitoring. 
Damaged ECM. Check battery voltage. 

Replace TPS. 

ECM not coded. 
ECM not coded or No service action available for fault 
damaged ECM. P0602, symptom 142. 

RAM fault. Damaged ECM. 
No service action available for fault 
P0604, symptom 136. 

EEPROM fault. Damaged ECM. 
No service action available for fault 
P0605, symptom 137. 

EEPROM checksum 
Damaged ECM. 

No service action available for fault 
fault. P0605, symptom 143. 

Coding ID checksum 
Damaged ECM. 

No service action available for fault 
fault. P0605, symptom 144. 

Coding checksum 
Damaged ECM. 

No service action available for fault 
fault. P0605, symptom 145. 

Programming 
Damaged ECM. 

No service action available for fault 
checksum fault. P0605, symptom 146. 

ECM ADC fault Damaged ECM Replace ECM. 

Intake pressure 

Sensor's power 
sensor or TPS failure. 
Sensors power line Check for MAPS or TPS failure. 

supply voltage too 
shorted to ground. Check for MAPS or TPS circuit failure. 

low. 
Fault detected when 
the engine is stopped. 

Intake pressure 

Sensor's power 
sensor or TPS failure. 
Sensors power line Check for MAPS or TPS failure. 

supply voltage too shorted to battery. Check for MAPS or TPS circuit failure. 
high. 

Fault detected when 
the engine is stopped. 

Damaged solenoid, 
damaged circuit 

Verify fuse #12 (refer to 
Starter relay open wires, damaged 

WIRING DIAGRAM/. 
circuit or shorted to connector or damaged 

Check for 12 volts on pin A of 
ground. ECM output pins. 

the starter relay connector. 
Fault detected when 
the engine is running. 

Damaged solenoid, 

damaged circuit 

Starter relay shorted 
wires, damaged 

Verify if system circuit B-31 is shorted 
connector or damaged 

to battery. 
ECM output pins. 

to 12 V. 

Fault detected when 
the engine is running. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Check system circuits B-E 1, B-K 1, 
B-K3, B-A3, B-83, B-J3. 
Check for 0 volt on steering connector 

TAS (Throttle 
Damaged sensor, pins 2 and 5. 

P060D ECM Accelerator sensor) 
damaged circuit wires, Check for 5 volts on sensor connector 

synchronization error 
damaged connector or pins 1 and 4. 
damaged ECM pins Check for 0.5 to 3 volts on sensor 

connector pin 6, and 0.25 to 1.5 on 3. 
Refer to the Shop Manual for more 
details. 

Throttle Actuator 
Damaged throttle 

- Controller Fault-
actuator, damaged Check system circuit, perform closed 

P060E ECM 
digital position control 

circuit wires, damaged throttle reset with B.U.D.S. Replace 

exceeds limit 
connector or damaged throttle actuator, replace ECM 
ECM 

P0610 ECM Variant coding fault 

Check CAN circuits wires. Replace 
Cluster CAN error Cluster fault detected by instrument Cluster. Verify outside of 

P062C ECM 
- Loss of vehicule ECM CAN circuit failure, the building if the GPS LED becomes 
speed information Instrument cluster or active after 1 minute and stays steady 
from cluster ECM failure Refer to the Shop Manual for more 

details. 

P062F ECM 
ECM EEPROM fault -

Damaged ECM. Replace ECM. 
exchange ECM 

P06B6 ECM 
ECM Fast ADC fault 
(knock detection line) 

Check cable adjustment. 

Throttle position 
No initialization after Check idle stop for wear. 

P1102 ECM sensor adaptation 
throttle body or ECM Make sure that the throttle 

failure. 
replacement or throttle plate is against the throttle stop. 
idle stop drifted. Check throttle angle at idle. 

Reset closed TPS. 

Check cable adjustment. 

Throttle position 
No initialization after Check idle stop for wear. 

P1104 ECM sensor adaptation 
throttle body or ECM Make sure that the throttle 

cancelled. 
replacement or throttle plate is against the throttle stop. 
idle stop drifted. Check throttle angle at idle. 

Reset closed TPS. 

Check cooling system 
for blockage. 

P1116 CCM 
High engine Engine overheat or Check sensor impedance (should be at 
temperature. damaged sensor. 2280-2736 ohms @19-21°C (66-70°F) 

between circuits 4-9 and 4-11 of 
system. 

Throttle positions 
Damaged throttle 

calculated from TPS 
actuator, damaged Check system circuit, perform 

P1120 ECM 
1 and TPS 2 not 

circuit wires, damaged or closed throttle with B.U.D.S. 

corresponding 
disconnected connector Replace throttle actuator, replace ECM. 
or damaged ECM 
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FAULT 
MODULE 

CODE 

P1148 ECM 

P1264 ECM 

P1502 ECM 

P1503 ECM 

P1504 ECM 

P1505 ECM 

P1506 ECM 

P1509 ECM 

P1510 ECM 

P1511 ECM 

lmr2011-023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Idle bypass valve wrong Key on and off. 
Fuel injector 1, 2 or 3 reference, TPS adaptation Reset closed TPS. 
- safety fuel cut-off failure, TPS failure or Check battery voltage. 
detected. battery voltage out of Replace TPS. 

range. Replace idle bypass valve. 

Damaged coil, damaged 
Ignition Power stage circuit wires, damaged 

N/A 
overload connector or damaged 

ECM output pins 

Boat or sensor upside 
Check continuity of circuits A-C4, 

down, damaged 
TOPS functional 

circuit wires, damaged 
A-G1, A-F4. 

problem 
connector or damaged 

Refer to the Shop Manual for 

ECM output pins 
more details. 

Boat or sensor upside 
Check continuity for circuits A-C4, 

TOPS switch short 
down, damaged 

A-G1, A-F4. 
circuit to 12 V 

circuit wires, damaged 
Refer to the Shop Manual for 

connector or damaged 
ECM output pins 

more details. 

Boat or sensor upside 
Check continuity for circuits A-C4, 

TOPS switch short 
down, damaged 

A-G1 I A-F4. 
circuit ground 

circuit wires. damaged 
Refer to the Shop Manual for 

connector or damaged 
ECM output pins 

more details. 

Boat or sensor upside 
down, damaged Check continuity for circuits A-C4, 

TOPS switch fault circuit wires, damaged A-G1 I A-F4. 
non plausible state connector or damaged Refer to the Shop Manual for 

ECM output pin. Open more details. 
circuit. 

Boat or sensor upside 
down. damaged Check continuity for circuits A-C4, 

TOPS switch open circuit wires, damaged A-G1, A-F4. 
circuit connector or damaged Refer to the Shop Manual for 

ECM output pins. Open more details. 
circuit. 

Damaged sensor, 
Lake water damaged circuit wires. 

Check for 6528.3 to 25403.3 ohms 
temperature sensor damaged connector or 

between system circuits B-8 and B-20. 
circuit out of range. damaged ECM output 

pins. 

Damaged sensor. 
Check for no continuity between 

Lake water damaged circuit wires, 
temperature sensor damaged connector or 

system circuit and battery ground. 
Connect or disable lake water 

circuit voltage low. damaged ECM output 
temperature sensor in setting page. 

pins. 

Damaged sensor. 
Check for 6528.3 to 25403.3 ohms 

Lake water damaged circuit wires. 
between system circuits 8-8 and B-20. 

temperature sensor damaged connector or 
Connect or disable lake water 

circuit voltage high. damaged ECM output 
temperature sensor in setting page. 

pins. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

ECM or Cluster is not 
Use proper ECM or code the 

P1513 ECM Wrong ECM. compatible with the 
engine. 

Instrument cluster. 

Damaged sensor. Check for 200 to 24000 ohms 
Exterior air damaged circuit wires. between pins 1 and 9 of the 

P1514 ECM temperature sensor damaged connector or instrument cluster harness connector. 
circuit voltage high. damaged ECM output Connect or disable exterior air 

pins. temperature sensor in setting page. 

Damaged sensor, 

Compass circuit out 
damaged circuit wires, Check compass connection. 

P1517 ECM 
of range. 

damaged connector or Connect or disable compass in 
damaged ECM output setting page. 
pins. 

P1520 ECM Low oil pressure. 
Low oil level, engine leak, Check oil level. 
oil pump fault. Check impedance of sensor. 

Exhaust overheat, 
Check cooling system 

P1544 ECM 
High exhaust 

damaged sensor or 
for blockage. 

temperature. 
damaged circuit wires. 

Check if the exhaust injection 
valve is properly calibrated. 

Throttle Actuator 
Damaged throttle 

Check system circuit, perform closed 
- Controller Fault -

actuator, damaged 
throttle with B.U.D.S. 

P160E ECM 
digital position control 

circuit wires, damaged 
Replace throttle actuator, replace 

connector or damaged 
below limit 

ECM 
ECM. 

P1606 ECM 
ECM ADC fault -

Damaged ECM 
No service action available for fault 

exchange ECM P1606. 

P1607 ECM ECM fault. Damaged ECM. 
No service action available for fault 
P1607. 

Damaged throttle 
Check system circuit, perform closed 

Throttle Actuator -
actuator, damaged 

throttle with B.U.D.S. 
P1610 ECM 

Power Stage fault 
circuit wires, damaged 

Replace throttle actuator, replace 
connector or damaged 
ECM 

ECM. 

Intake pressure 
sensor or TPS failure. 

Key on and off, 
Sensors power line 

Reset closed TPS. 
P1611 ECM 

P+ test of ISC output shorted to ground 
Check battery voltage. 

signal failed. or to battery. 
Damaged ECM. 

Replace TPS. 

Fault detected when 
Replace idle bypass valve. 

the engine is stopped. 

Damaged throttle 
Check system circuit, perform closed actuator, damaged 

P1611 ECM 
Throttle Actuator -

circuit wires, damaged 
throttle with B.U.D.S. 

Power Stage fault 
connector or damaged Replace throttle actuator, replace 

ECM ECM. 

Damaged throttle 

Throttle Actuator -
actuator, damaged Check system circuit, perform 

P1612 ECM 
Power Stage fault circuit wires, damaged closed throttle with 8.U.D.S. 

connector or damaged Replace throttle actuator, replace ECM. 
ECM 
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FAULT 
MODULE 

CODE 

P1613 ECM 

P1614 ECM 

P1615 ECM 

P1616 ECM 

P1619 ECM 

P1620 ECM 

P1621 ECM 

P1622 ECM 

P1655 ECM 

lmr2011·023 

Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSlilC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Damaged throttle 
Check system circuit, perform closed 

Throttle Actuator -
actuator, damaged 

throttle with B.U.D.S. 
circuit wires, damaged 

Replace throttle actuator, replace Power Stage fault 
connector or damaged 

ECM. 
ECM 

Throttle Actuator -
Damaged throttle 

Check system circuit, perform closed 
Return-Spring check 

actuator, damaged 
throttle with B.U.D.S. 

circuit wires, damaged 
Replace throttle actuator, replace not passed/Spring 

connector or damaged 
does not close 

ECM 
ECM. 

Damaged throttle 
Check system circuit, perform closed 

Throttle Actuator - actuator, damaged 
throttle with B.U.D.S. 

Position monitoring circuit wires. damaged 
Replace throttle actuator, replace 

fault connector or damaged 
ECM. 

ECM 

Damaged throttle 
Check system circuit, perform closed 

Throttle Actuator actuator, damaged 
throttle with B.U.D.S. 

- Default position circuit wires, damaged 
Replace throttle actuator, replace 

check or learning fault connector or damaged 
ECM. 

ECM 

Damaged throttle 
Check system circuit. perform closed 

Throttle Actuator - actuator, damaged 
throttle with B.U.D.S. 

Adaptation of upper circuit wires, damaged 
Replace throttle actuator, replace 

mechanical limit failed connector or damaged 
ECM. 

ECM 

Damaged throttle 
Check system circuit. perform closed 

Throttle Actuator - actuator, damaged 
throttle with B.U.D.S. 

Adaptation of lower circuit wires, damaged 
Replace throttle actuator, replace 

mechanical limit failed connector or damaged 
ECM. 

ECM 

Damaged throttle 
Check system circuit. perform closed 

Throttle Actuator -
actuator, damaged 

throttle with B.U.D.S. 
circuit wires, damaged 

Replace throttle actuator, replace Abortion of adaptation 
connector or damaged 

ECM. 
ECM 

Damaged throttle 
Check system circuit, perform closed 

Throttle Actuator - actuator, damaged 
throttle with B.U.D.S. 

Repeated abortion of circuit wires, damaged 
Replace throttle actuator, replace 

adaptation connector or damaged 
ECM. 

ECM 

Damaged safety 
switch, damaged 

D.E.S.S. line shorted 
circuit wires, damaged 

Remove D.E.S.S. key and check for an 
connector or damaged 

open circuit on system circuit B-38. to battery. 
ECM output pins. 
Fault detected when 
the engine is stopped. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Damaged safety 
switch, damaged 

D.E.S.S. line shorted 
circuit wires, damaged 

Remove D.E.S.S. key and check for an 
P1656 ECM 

to ground. 
connector or damaged 

open circuit on system circuit B-38. 
ECM output pins. 
Fault detected when 
the engine is stopped. 

Damaged bilge pump, 
Bilge pump open damaged circuit wires, Check system circuits 2-20 and 2-3. 

P1660 ECM circuit or shorted to damaged connector or Connect or disable bilge pump in 
ground. damaged ECM output setting page. 

pins. 

Damaged bilge pump, 

Bilge pump circuit 
damaged circuit wires, Check system circuits 2-20 and 2-3. 

P1661 ECM damaged connector or Connect or disable bilge pump in 
shorted to battery. 

damaged ECM output setting page. 
pins. 

Damaged bilge pump, 

Bilge pump shorted 
damaged circuit wires, 

P1670 ECM 
to battery. 

damaged connector or Check system circuits 2-20 and 2-3. 
damaged ECM output 
pins. 

Buzzer shorted to 
Damaged connector or 

P1675 ECM 
battery. 

damaged ECM output Check system circuit 1-20. 
pins. 

Damaged component, 

Depth sounder 
damaged circuit wires, 

Connect component or disable depth 
P1676 ECM damaged connector or 

shorted to battery. 
damaged ECM output 

sounder in setting page. 

pins. 

Damaged component, 
Spare output 2 open damaged circuit wires, 

Connect component or disable spare 
P1678 ECM circuit or shorted to damaged connector or 

ground. damaged ECM output 
output 2 in setting page. 

pins. 

Damaged component. 

Spare output 2 
damaged circuit wires, 

Connect component or disable spare 
P1679 ECM damaged connector or 

shorted to battery. 
damaged ECM output 

output 2 in setting page. 

pins. 

Permanent 12V is present 
ECU pin B-M4 is permanently supplied 

P1679 ECM Main relay sticking 
on ECM Pin B-M4 thru 15 amp fuse and it should be 

accessory 12 Vdc. 

Damaged circuit 

Communication 
wires, damaged 

P1680 ECM problem detected 
connector, damaged 

Connect diagnostic connector cap. 
ECM output pins. 

by ECM. 
Diagnostic connector 
cap not connected. 
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FAULT 
MODULE 

CODE 

P1681 ECM 

P1682 ECM 

P1683 ECM 

P16B6 ECM 

P16B7 ECM 

P16B8 ECM 

P16CO ECM 

P16C1 ECM 

P16C2 ECM 

P16C3 ECM 

P16C4 ECM 

P16C5 ECM 

P16C6 ECM 

P16C7 ECM 

P16C8 ECM 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Damaged circuit Check system circuits 1-10 and 1-11. 
Communication wires. damaged Check for 12 volts between 
problem - instrument connector, damaged pins 7 and 8 on the instrument 
cluster message ECM output pins. cluster harness connector. 
missing. Instrument cluster not Check 1 A fuse. 

connected. Connect instrument cluster. 

Damaged circuit wires, Check system circuits 2-1 O and 2-11. 
Communication damaged connector. Check for 12 volts between 
problem - ECM damaged ECM output system circuit A-11 and ground. 
message missing. pins. ECM not Check 5A fuses. 

connected. Check connection. 

Communication RAM 
Damaged ECM. 

No service action available for fault 
fault. P1683, symptom 88. 

ECU Fast ADC fault 
(knock detection line) 

ECU Fast ADC fault 
(knock detection line) 

ECU Fast ADC fault 
(knock detection line) 

Fault of ECM ADC 

Fault of ECM ADC 

Fault of ECM 
monitoring module 

Monitoring fault due 
to Accelerator Sensor 
check 

Monitoring fault due 
to engine speed 
check 

Safety fuel cut off 
activ - Monitoring 
level 1 

Safety fuel cut off 
activ - Monitoring 
level 2 

Damaged throttle 
Monitoring fault due actuator. damaged Check system circuit, perform 
to throttle valve circuit wires. damaged closed throttle with B.U.D.S. 
plausibility check connector or damaged Replace throttle actuator. replace ECM. 

ECM 

Monitoring fault 
Damaged throttle 
actuator, damaged Check system circuit, perform 

due to exceeding 
circuit wires, damaged closed throttle reset with B.U.D.S. 

permitted throttle 
connector or damaged Replace throttle actuator, replace ECM. 

valve position 
ECM 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Damaged D.E.S.S. 
Remove D.E.S.S. key and check 

Monitoring detected key switch, damaged 
system circuit B-82. 

P16C9 ECM non plausible D.E.S.S. circuit wires, damaged 
Refer to the Shop Manual for 

key state connector or damaged 
more details. 

ECM output pins 

ECU detected faulty 
P16CA ECM watch dog line - ECU Damaged ECM. Replace ECM 

defect 

ECU switch off 

P16CB ECM 
through watch dog 

Damaged ECM. Replace ECM 
line (hardware fault) -
ECU defect 

Damaged sensor, 
Check for approximately 2280 

damaged circuit wires, 
to 2736 ohms at temperature of 

P2080 ECM 
Exhaust temperature 

damaged connector or 
19 to 21°C (66 to 70°F) between 

not plausible 
damaged ECM output 

system circuits A-H4 and A-J4. 

pins 
Refer to the Shop Manual for more 
details. 

Intermittent connection. Check for approximately 2280 
Damaged sensor, to 2736 ohms at temperature of 

P2081 ECM 
Exhaust temperature damaged circuit wires. 19 to 21°C (66 to 70°F) between 
sensor fault damaged connector or system circuits A-H4 and A-J4. 

damaged ECM output Refer to the Shop Manual for more 
pins details. 

Damaged throttle 

Electrical lower-range 
actuator, damaged Check system circuit, perform 

P212C ECM 
violation TPS 2 

circuit wires, damaged or closed throttle with B.U.D.S. 
disconnected connector Replace throttle actuator, replace ECM. 
or damaged ECM 

Damaged throttle 

Electrical upper-range 
actuator, damaged Check system circuit, perform 

P212D ECM 
violation TPS 2 

circuit wires, damaged closed throttle with B.U.D.S. 
connector or damaged Replace throttle actuator, replace ECM. 
ECM 

Air intake manifold 
P2279 ECM leak downstream of Air leak 

throttle 

Check cooling system for blockage. 

High exhaust 
Exhaust overheat, Check if the exhaust injection 

P2428 ECM 
temperature detected 

damaged sensor or valve is properly calibrated. 
damaged circuit wires. Refer to the Shop Manual for 

more details. 

Damaged throttle 

TPS value not 
actuator, damaged Check system circuit. perform 

P2620 ECM 
plausible circuit wires, damaged or closed throttle with B.U.D.S. 

disconnected connector Replace throttle actuator, replace ECM. 
or damaged ECM 

Damaged throttle 

Electrical lower-range 
actuator, damaged Check system circuit, perform 

P2621 ECM 
violation TPS 1 circuit wires, damaged or closed throttle with B.U.D.S. 

disconnected connector Replace throttle actuator, replace ECM. 
or damaged ECM 
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FAULT 
MODULE 

CODE 

P2622 ECM 

P3999 ECM 

U016A ECM 

U0300 ECM 

U16A1 ECM 

U16A2 ECM 

U16A3 ECM 

U16A6 ECM 

U16A7 ECM 

Ul6AC ECM 

U16AD ECM 

U16AE ECM 

U16AF ECM 

U16BO ECM 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

Damaged throttle 

Electrical upper-range 
actuator, damaged Check system circuit. perform 

violation TPS 1 
circuit wires. damaged closed throttle with 8.U.D.S. 
connector or damaged Replace throttle actuator, replace ECM. 
ECM 

Dummy 

Instrument cluster fault Check CAN circuits wires, replace 

Loss of vehicle speed 
detected by ECM. CAN instrument Cluster. 
circuit failure. instrument Refer to the Shop Manual for 
Cluster or ECM failure more details. 

Exchange security - Incorrect ECM or cluster 
Install proper recommended ECM or 
cluster for vehicle and select Module 

Wrong ECM for engine 
info, Cluster, Update security coding 

Cluster CAN Time out 
Cluster fault detected by Check CAN circuits wires. 

error-Missing CAN ID 
ECM CAN circuit failure, Replace instrument Cluster. 
Instrument cluster or Refer to the Shop Manual for 

514h 
ECM failure more details. 

Cluster CAN Time out 
Cluster fault detected by Check CAN circuits wires. 

error-Missing CAN ID 
ECM CAN circuit failure. Replace instrument Cluster. 
Instrument cluster or Refer to the Shop Manual for 

230h 
ECM failure more details. 

Cluster CAN Time out 
Cluster fault detected by Check CAN circuits wires. 

error-Missing CAN ID 
ECM CAN circuit failure. Replace instrument Cluster. 
Instrument cluster or Refer to the Shop Manual for 

408h 
ECM failure more details. 

Cluster fault detected by Check CAN circuits wires. 
Cluster check sum ECM CAN circuit failure, Replace instrument Cluster. 
error - CAN ID230h Instrument cluster or Refer to the Shop Manual for 

ECM failure more details. 

Cluster fault detected by Check CAN circuits wires. 
Cluster check sum ECM CAN circuit failure. Replace instrument Cluster. 
error - CAN I D408h Instrument cluster or Refer to the Shop Manual for 

ECM failure more details. 

Starboard ECU - Starboard ECM fault Check CAN. circuits wires. Replace 
Check sum error - detected by Port ECM. Starboard ECM. Refer to the service 
CAN ID 014h CAN. circuit failure. manual for more details. 

Port ECU - Check Port ECM fault detected Check C.A.N. circuits wires. Replace 
sum error - CAN ID by Starboard ECM. CAN. Port ECM. Refer to the service manual 
015h circuit failure. for more details. 

Starboard ECU - Starboard ECM fault Check CAN. circuits wires. Replace 
Check sum error - detected by Port ECM. Starboard ECM. Refer to the service 
CAN ID 016h C.A.N. circuit failure. manual for more details. 

Port ECU - Check Port ECM fault detected Check C.A.N. circuits wires. Replace 
sum error - CAN ID by Starboard ECM. CAN. Port ECM. Refer to the service manual 
017h circuit failure. for more details. 

Starboard ECU - Starboard ECM fault Check C.A.N. circuits wires. Replace 
Check sum error - detected by Port ECM. Starboard ECM. Refer to the service 
CAN ID 01Ah CAN. circuit failure. manual for more details. 
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Section 03 ELECTRONIC MANAGEMENT SYSTEMS 

Subsection 04 (DIAGNOSTIC AND FAULT CODES) 

FAULT 
MODULE DESCRIPTION POSSIBLE CAUSE SERVICE ACTION 

CODE 

Port ECU - Check Port ECM fault detected Check CAN. circuits wires. Replace 
U1681 ECM sum error - CAN ID by Starboard ECM. CAN. Port ECM. Refer to the service manual 

01 Bh circuit failure. for more details. 

Starboard ECU - Starboard ECM fault Check CAN. circuits wires. Replace 
U16B2 ECM Check sum error - detected by Port ECM. Starboard ECM. Refer to the service 

CAN ID 102h CAN. circuit failure. manual for more details. 

Port ECU - Check Port ECM fault detected Check CAN. circuits wires. Replace 
U16B3 ECM sum error - CAN ID by Starboard ECM. CAN. Port ECM. Refer to the service manual 

1 A2h circuit failure. tor more details. 

Starboard ECU - CAN 
Starboard ECM fault 

Check CAN. circuits wires. Replace 
U16B4 ECM Timeout error-Missing 

detected by Port ECM. 
Starboard ECM. Refer to the service 

CAN ID 014h 
CAN. circuit failure, Port 

manual for more details. 
ECM software failure 

Port ECU - CAN Port ECM fault detected Check CAN. circuits wires. Replace 
U16B5 ECM Timeout error-Missing by Starboard ECM. CAN. Port ECM. Refer to the service manual 

CAN ID 015h circuit failure. for more details. 

Starboard ECU - CAN Starboard ECM fault Check CAN. circuits wires. Replace 
U16B6 ECM Timeout error-Missing detected by Port ECM. Starboard ECM. Refer to the service 

CAN ID 016h CAN. circuit failure. manual for more details. 

Port ECU - CAN Port ECM fault detected Check CAN. circuits wires. Replace 
U16B7 ECM Timeout error-Missing by Starboard ECM. CAN. Port ECM. Refer to the service manual 

CAN ID 017h circuit failure. for more details. 

Starboard ECU - CAN Starboard ECM fault Check CAN. circuits wires. Replace 
U16B8 ECM Timeout error-Missing detected by Port ECM. Starboard ECM. Refer to the service 

CAN ID 01Ah CAN. circuit failure. manual for more details. 

Port ECU - CAN Port ECM fault detected Check CAN. circuits wires. Replace 
U16B9 ECM Timeout error-Missing by Starboard ECM. CAN. Port ECM. Refer to the service manual 

CAN ID 01 Bh circuit failure. for more details. 

Starboard ECU - CAN Starboard ECM fault Check CAN. circuits wires. Replace 
U16BA ECM Timeout error-Missing detected by Port ECM. Starboard ECM. Refer to the service 

CAN ID 102h CAN. circuit failure. manual for more details. 

Port ECU - CAN Port ECM fault detected Check CAN. circuits wires. Replace 
U16BB ECM Timeout error-Missing by Starboard ECM. CAN. Port ECM. Refer to the service manual 

CAN ID 1A2h circuit failure. for more details. 

Cluster CAN Timeout Cluster fault detected by Check CAN. circuits wires. Replace 
U16BB ECM error-Missing CAN ID ECU ECM. CAN. circuit instrument Cluster. Refer to the 

5B4h failure. service manual tor more details. 

U1700 ECM 
ECU cannot detect its Port detection jumper Check port detection circuit. Refer to 
position missing. service manual for more details. 

Partner ECU could 
Port detection jumper Check port detection circuit. Refer to 

U1701 ECM not detect its position 
(starboard/port) 

missing. service manual for more details. 

Both ECUs 

U1702 ECM 
detected same Port detection jumper Check port detection circuit. Refer to 
installation position m1ss1ng. service manual for more details. 
(starboard/port) 
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Section 04 FUEL SYSTEM 

Subsection 01 (INTELLIGENT THROTTLE CONTROL (iTC) (210 AND 230 SERIES)) 

INTELLIGENT THROTTLE CONTROL (iTC) 
(210 AND 230 SERIES) 

SERVICE TOOLS 

Description Part Number Page 

FLUKE 115 MULTIMETER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  529 035 868 ......................................... 238 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number Page 

FLUKE RIGID BACK-PROBE ...... ... .... . .... ..................... . . ... . ...... ... . . .  TP88 ......................................... 238 

SERVICE PRODUCTS 

Description Part Number Page 

LOCTITE 243 (BLUE).......... ... .. ...... ............. ................... ............ ... 293 800 060 ......................................... 239 
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Section 04 FUEL SYSTEM 

Subsection 01 (INTELLIGENT THROTTLE CONTROL (iTC) (210 AND 230 SERIES)) 

Loctite 243 

5.5N•m � 
(49 lbf-in) � 

'@,, 

Imm= Component must be replaced when removed. 
lmr.2010-021.-0CJ4_b 
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2 N•m 
(18 lbf.in) 

TAS (Starboard) 
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Section 04 FUEL SYSTEM 

Subsection 01 {INTELLIGENT THROTTLE CONTROL {iTC) {210 AND 230 SERIES)) 

GENERAL 

SYSTEM DESCRIPTION 

The iTC is an electronic throttle control system 
that includes: 

- A throttle accelerator sensor (TAS) controlled by 
the throttle/shift control via a cable. 

- An electric throttle actuator (ETA) located on the 
throttle body. 

- A throttle position sensor (TPS) located on the 
throttle body. 

NOTE: The ETA and TPS are part of the throttle 
body and cannot be replaced separately. 

The iTC is often referred to as a "throttle by wire" 
system. 

1. TAS 

sdcl2000-001-030_b 

TYPICAL - ETA 
1. Throttle body 
2. Throttle actuator 

According to the driver's torque demand and 
many EMS inputs, the ECM powers the ETA 
motor using pulse width modulation (PWM), to 
open or close the throttle plate. When the ECM 

lmr2011-024 

detects through the TPS that the throttle plate 
has reached the targeted opening, the ECM stops 
the throttle actuator. 

The iTC allows the throttle actuator to be moved ir­
respective of the accelerator sensor position since 
it is not directly linked by a throttle cable. 

The use of the iTC allows the following modes of 
operation. 

Engine RPM Synchronization 
On twin engines models, the EMS synchronizes 
engine rotation speed using the iTC. 

Fuel Economy Mode 
In the fuel economy mode, the engines are set at 
a suitable, steady RPM optimizing fuel economy. 

Cruise Control 
Cruise control allows the operator to set a de­
sired cruising speed of the boat when operating 
at speeds above 1 O km/h (6 MPH). 

Ski Mode 
Ski mode allows for a controlled launch and accu­
rately maintained maximum towing speed when 
towing a skier or wake boarder. 

Docking Mode 
In the docking mode, the full throttle/shift lever 
stroke will only allow 3500 engine RPM. This 
helps performing smooth manoeuvres when 
docking. 

PROCEDURES 

TAS (THROTTLE ACCELERATOR 
SENSOR) 

TAS Description 
The TAS (throttle accelerator sensors) are double 
hall effect sensors that sends a signal to the 
ECM which is proportional to the throttle/shift 
lever angle. The redundancy is used for security 
purposes. 

There is one TAS per engine, controlled by the 
throttle/shift lever via a cable. 
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Subsection 01 (INTELLIGENT THROTTLE CONTROL (iTC) (210 AND 230 SERIES)) 

l mr201 �21· 009_a 

1. Cable 
2. Port TAS 
3. Starboard TAS 

TAS Access 

Open the bow seat backrest of the driver's con­
sole. 

Unsnap the separating membrane. 

TAS Signal Validation 

Carry out steps 1 to 4 of TAS ADJUSTMENT to 
validate if the TAS signal reaches the ECM. 

TAS Voltage Test 

RECOMMENDED TOOLS 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

FLUKE RIGID BACK-PROBE 
(P/N TP88) 

1 . Enable electrical system. 

2. Select Vdc on multimeter. 

• 

3. Back-probe the TAS connector using the follow­
ing table information. 

L+ttJi@j Be careful not to damage the con­
nector seals when back-probing. 

TAS PINOUT 

TAS CONNECTOR IDLE WIDE OPEN 
POSITION POSITION 

PIN VOLTAGE (Vdc) 

1 (W) 2 (BL) 4.9 - 5.1 

2 (BL) 3 (Y) 0.15-0.35 1.4 - 1.6 

4 (G) 5 (BK) 4.9 - 5.1 

5 (BK) 5 (R) 0.4 - 0.6 2.9 - 3.1 
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If voltage is as per specification, the TAS is func­
tional. 

If voltage is out of specification, check continuity 
of wires between the ECM and the sensor. If con­
tinuity is good, replace sensor. 

4. Reinstall removed components. 

TAS Removal 

1. Remove the bracket retaining screws. 

l mr201�21 -002_a 

1. Bracket 
2. Bracket retaining screws 

2. Disconnect the electrical connector(s). 

3. Remove and discard the cotter pin. 

4. Remove the TAS retaining screws. 

lmr201�1-003_c 

1. Cotter pin 
2. TAS retaining screws 

5. Remove TAS from bracket. 

TAS Installation 

Refer to the exploded view at the beginning of this 
subsection for parts layout, threadlocker and tight­
ening torque information. 

lmr2011-024 



Section 04 FUEL SYSTEM 
Subsection 01  (INTELLIGENT THROTILE CONTROL (iTC) (210 AND 230 SERIES)) 

TAS Adjustment 
1. Connect vehicle to the latest B.U.D.S. version. 

2. Enable electrical system. 

3. Select the Monitoring, then ECM tabs. 

4. Read the TAS position showed in % for each 
TAS. 

148 

10 
Exhaust 

I 11 13 14 16 

� 
l mr2010-021-006_ a 

1. TAS % window 

1 -

NOTE: On twin engines models, click on the Star­
board/Port button to change between starboard 
and port ETA readings. 

fJjJ �-- 1· - 1 
�I I - I Read Data Wnte Data , Starboard (RH)! 

- � - -

Vehicle Setting 4000 1 ?:00 5000 2000 ��6000 . � 
lmr2010-02 1.007_a 

7. Starboard/Port button 

�Morntonng I 
Bl°F r215 
� , .. 

ActlVation I 
s 

[ 
See the following table for correct adjustment. 

CORRECT TAS ADJUSTMENT 

THROTTLE/SHIFT 
READING 

LEVER POSITION 

Neutral 0% 

Wide open 100% 

5. Loosen the TAS cable adjuster lock nut. 

NOTE: The adjuster is located inside the star­
board console. 

6. Turn adjuster in order to get the specified read­
ings. 

lmr2011-024 

lmr201!l-021-005.• 
1. TAS cable adjuster 

NOTE: In neutral, the TAS arms should rest 
against the stoppers without any tension on the 
cable. 

7. Tighten the TAS cable adjuster lock nut. 

NOTE: If the cable adjuster does not allow cor­
rect adjustment, use the threaded end of the ca­
ble liner attached to the bracket. In such a case, 
apply LOCTITE 243 (BLUE) (P/N 293 800 060) to the 
cable liner threads. 

8. After adjusting at WOT, recheck readings in 
neutral and make sure the TAS arms rest 
against the stoppers and that the cable is not 
tight. 
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Section 04 FUEL SYSTEM 
Subsection 02 (ELECTRONIC FUEL INJECTION (EFI}) 

ELECTRONIC FUEL INJECTION (EFI) 
SERVICE TOOLS I 
Description Part Number Page 

DIGITAL INDUCTION TACHOMETER .......................................... . 529 014 500 ......................................... 243 
ECM ADAPTER TOOL. ................................................................. . 420 277 010 ................ 250, 257, 266, 268, 

273-274, 276, 278-279 
ECM ADAPTER TOOL .................................................................. . 529 036 166 ................ 245, 257' 263, 268, 

273-274, 276, 278-279 
FLUKE 115 MULTIMETER ........................................................... . 529 035 868 ................................ 245, 250, 

256-257, 263, 265-267, 269, 
271, 273-275, 277, 279 

FUEL HOSE DISCONNECT TOOL ............................................... . 529 036 037 ......................................... 252 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number Page 

FLUKE RIGID BACK PROBE ......................................................... TP88 ......................................... 271 

SERVICE PRODUCTS 

Description Part Number Page 

LOCTITE 243 (BLUE) ..................................................................... 293 800 060 ........................ 247, 253, 266, 
269, 272, 276, 279 

LOCTITE 518........ .... ... . .. ... ... .. . .. . ... . . .... . .. ..... ..... .. .... .. . .. . . . . .. .. .. .. .. . ... 293 800 038 ......................................... 278 
XPS LUBE...................................................................................... 293 600 016 ......................................... 262 

GENERAL 

A WARNING 

Always activate bilge blower 5 minutes mini­
mum before working in the engine compart­
ment to allow proper evacuation of any po­
tential fuel fumes. 

A WARNING 

Fuel is flammable and explosive under cer­
tain conditions. Ensure work area is well ven­
tilated. Do not smoke or allow open flames or 
sparks in the vicinity. 

Always turn the main battery cut-off switch to 
OFF prior to work on the fuel system. 

lmr2011-025 

A WARNING 

Fuel lines remain under pressure at all times. 
Always proceed with care and use appro­
priate safety equipment when working on 
a pressurized fuel system. Proceed with 
care when removing/installing pressure test 
equipment or disconnecting fuel line connec­
tions. 

A WARNING 

Do not allow fuel to spill on hot engine parts 
and/or on electrical connectors. Wipe off any 
fuel spillage in the bilge area, if so, vent the 
bilge thoroughly. 

ti![•Jifil Never use a hose pincher on injec­
tion system high pressure hoses. 

When the repair or test is completed, ensure that 
all hoses are connected and secured. Perform the 
FUEL SYSTEM PRESSURE TEST and the FUEL 
SYSTEM LEAK TESTas explained in FUEL TANK 
AND FUEL PUMP subsection. 
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Section 04 FUEL SYSTEM 

Subsection 02 (ELECTRONIC FUEL INJECTION (EFI)) 

A WARNING 
Always perform the fuel pressure test if any 
fuel line has been removed or disconnected. 
Replace any damage, leaking or deteriorated 
fuel lines or connections. 

IM1JmJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

SYSTEM DESCRIPTION 

The electronic fuel injection system (EFI) is com­
prised of various sensors used for detecting ongo­
ing operating conditions of the engine and boat, 
and includes all the actuators that perform the re­
quired adjustment to the engine. 

Electrical System 

ECM (Electronic Control Module) 

From input signals, the ECM acknowledges 
driver demands and converts them to an engine 
torque requirement through calculation of several 
variables. Then, the ECM controls the iTC, the 
injection system and the ignition system to meet 
the torque requirement. 

The ECM manages the engine torque require­
ments and controls engine operation to ensure it 
is delivering optimum performance, fuel economy 
and meeting emission regulations. The ECM also 
controls idle RPM and limits maximum engine 
speed. 

EFI Sensors 

The ECM reads the inputs from the sensors 
which it compares to predetermined parameters 
stored in the ECM. makes computations, and ac­
tivates the outputs accordingly (injectors, ignition 
coils etc.). 

Signals from sensors are used by the ECM to de­
termine the injection and ignition parameters (ref­
erenced to fuel maps) as required to maintain the 
optimum air-fuel ratio. 

Air Intake System 

Air Intake Silencer (210 Series) 

Air is drawn in through the air intake silencer lo­
cated above rear part of engine. 

An air duct is used to channel the air to the throt­
tle body (155 engine) or to the supercharger (215 
engine). 
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1. Air entry behind rubber baffle 
2. Air intake silencer 

Air Filter (except 210 Series) 

Air is drawn directly into a air filter. 

An air duct is used to channel the air to the throt­
tle body (155 engine) or to the supercharger (215, 
255 and 260 engines). 

lntercooler (Supercharged Engines) 

Air that exits the supercharger has been warmed 
up during the air compression process. The air 
that enters the intercooler is cooled down by cir­
culating between small tubes in which cooling wa­
ter flows. The cooling water is supplied by the jet 
pump. This increases the air density which aug­
ments the amount of air entering the engine. 

215 Supercharged Engines 

The intercooler used on a 215 engine is located 
inside the intake manifold. The intercooler is a 
cylindrical unit that is comprised of small inter­
connected tubes. 

This intercooler configuration cools the air from 
the supercharger after it has passed through the 
throttle body. 

5 
smr2010-032-00 1 _a 

1. Supercharger 
2. Supercharger outlet hose 
3. Throttle body 
4. Intake manifold 
5. lntercooler 
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Subsection 02 (ELECTRONIC FUEL INJECTION (EFI)) 

255 and 260 Supercharged Engines 

The intercooler used on a 255 and 260 engines is 
a separate unit externally mounted. 

This intercooler configuration is more efficient as 
it cools the air from the supercharger before it 
passes through the throttle body using a larger 
intercooler. It provides for better cooling, higher 
mass air flow and higher engine horsepower. 

sm'2009-0»01 9_a 

1. Supercharger 
2. Supercharger inlet 
3. Supercharger outlet 
4. lntercooler 
5. lntercooler air inlet - warm air from supercharger 
6. lntercooler air outlet - cooled air 
7. Throttle body 
8. Cooling water outlet - warmed water 
9. lntercooler cooling water inlet - cold water 

Throttle Body 

A throttle body is mounted on the intake manifold. 

Air for combustion is drawn in by the engine or by 
a mechanically-driven supercharger. The air flows 
through the throttle body and is controlled by a 
throttle plate. 

150, 180 and 200 Series 
Fitted on the throttle body, the idle bypass valve 
allow the ECM to control the RPM while the throt­
tle plate is closed. 

210 and 230 Series 
Fitted on the throttle body, an electric throttle ac­
tuator (ETA) allows the ECM to electronically con­
trol the throttle plate opening which regulates the 
amount of air that enters the engine, and there­
fore engine speed. 

There is no idle air control valve (IACV). 

Fuel System 

Fuel Rail 

A single fuel rail is mounted on the intake mani­
fold. The fuel rail ensures that enough fuel can be 
delivered to the fuel injectors throughout the en­
gine operating range. 
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The fuel rail is fed by the fuel pump. The fuel pres­
sure applied to the fuel rail is regulated by the fuel 
pressure regulator located in the fuel pump mod­
ule. 

Fuel Injectors 

Three fuel injectors are used to inject fuel into the 
intake ports of the cylinder head. One injector is 
used per cylinder. 

Fuel Pump 
An electric fuel pump with an integrated pressure 
regulator is used. For more details on the fuel 
pump unit, refer to FUEL TANK AND FUEL PUMP 
subsection. 

ADJUSTMENT 

IDLE SPEED 

Idle speed is not adjustable. The ECM controls 
the idle speed of the engine. 

If desired, the engine RPM can be measured fol­
lowing this procedure: 

REQUIRED TOOL 

DIGITAL INDUCTION TACHOMETER 
(P/N 529 014 500) 

1. Wrap the tachometer's wire a few times 
around the protruding part of the ignition coil. 

A32CCI A 

TYPICAL 

2. Start engine, read the engine RPM on the in­
duction tachometer. 
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IDLE SPEED 

1800 ± 50 RPM 

If idle speed is not within specifications, check if 
there is any occurred or active fault code{s). If not, 
proceed with the following: 
- Check the throttle cable adjustment (except 

210 and 230 Series). 
- Perform the CLOSED THROTTLE RESET. 

- If idle speed is still not adequate, there is prob-
ably a mechanical problem. 

CLOSED THROTTLE RESET 

General Information 

This operation performs a reset of the TPS values 
of the throttle body in the ECM. 

Closed throttle reset must be carried out only 
when: 
- Loosening, removing or replacing TPS (except 

21 O and 230 Series). 

- Loosening, removing or replacing idle bypass 
valve {except 210 and 230 Series). 

- Replacing the throttle body. 

- Replacing the ECM. 

Closed Throttle Reset Procedure 

1. Connect boat to latest applicable B.U.D.S. ver­
sion. Refer to COMMUNICATION TOOLS AND 

B.UD.S. subsection. 

2. Ensure throttle/shifter control is in NEUTRAL 
position. 

3. Ensure tether cord is properly installed on en­
gine cut-off switch. 

4. Energize the electrical system without starting 
the engine. 

5. Start B.U.D.S. and logon. 

6. In B.U.D.S., select the ECM Setting page, then 
click on the Reset button. 

Closed Throttle 

Throttle Opemng: 

Reset 

smr2009-030-002_a 

ECM SETTING PAGE IN 8.U.O.S. 
1. Click Reset button 
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The following message will confirm the operation. 

Information 
- - - - --- --_ - � 

""'2009-030-003 

Closed TPS was successfully 
reset. 

Reset is completed. 

Exit B.U.D.S .. It is not necessary to click on the 
WRITE button before closing 8.U.D.S. 

NOTE: If the throttle valve was not within the al­
lowed range when the Closed Throttle reset was 
carried out, no error message would be displayed. 
However, a fault code would be set when the en­
gine is started. 

7. Start engine and make sure it operates normally 
through its full engine RPM range. 

8. Check for fault codes using B.U.D.S. If a fault 
code related to the throttle actuator appears, 
clear it, then carry out another Closed Throttle 
reset procedure. To clear faults, refer to DIAG­

NOSTIC AND FAULT CODES subsection. 

TROUBLESHOOTING 

DIAGNOSTIC TIPS 

Engine problems are not necessarily related to the 
fuel injection system. 

It is important to ensure that the engine and 
propulsion system, fuel delivery and electrical 
systems are functioning normally. 

For diagnostics purposes, use B.U.D.S. software. 
See COMMUNICATION TOOLS AND B. UD.S. 

subsection. 

After a problem has been solved, be sure to clear 
the fault(s) in the ECM using the B.U.D.S. soft­
ware. 

Never use a battery charger to temporarily substi­
tute the battery as it may cause the ECM to func­
tion erratically, or not at all. 

Check related-circuit fuse solidity and condition 
with an ohmmeter. A visual inspection could lead 
to a false diagnosis. 

lmr2011·025 



Section 04 FUEL SYSTEM 

Subsection 02 (ELECTRONIC FUEL INJECTION (EFI)) 

Electrical Related Problems 
It is important to check the following in the elec­
trical system: 

- Battery voltage 

- Fuses 

- Bus bar condition in fuse boxes 
- Ground connections 

- Wiring and connectors. 

Ensure that all electronic components are genuine 
OEM. Any modification to the wiring harness may 
lead to poor system operation or generate fault 
codes. 

Electrical Connections 

Pay particular attention to ensure that terminals 
and pins are not out of their connectors, corroded, 
or out of shape. 

When probing terminals, pay attention not to de­
form the terminals as this could cause a loose or 
intermittent connection that would be difficult to 
troubleshoot. 

PROCEDURES 

ECM (ENGINE 
CONTROL MODULE) 
(210 AND 230 SERIES) 

ECM Connector Identification 
There are 2 connectors connected to the ECM. 

The engine harness female connector is con­
nected to the ECM module male connector A. 

The vehicle system control harness female con­
nector is connected to the ECM module male con­
nector B. 

lm'1010-022-002J 

1. Connector A 
2. Connector B 

The ECM connectors have 48 pins. 

lmr2011-025 

NOTE: For connector information, cleaning and 
probing, refer to CONNECTOR INFORMATION 

subsection. 

ECM Validation Tool 

The most recommended and safest method to 
probe ECM connector terminals is to use the ECM 
ADAPTER TOOL (P/N 529 036 166). 

S29CX361 66 

NOTE: This tool will prevent deforming or enlarg­
ing terminals which would lead to bad ECM ter­
minal contact creating intermittent or permanent 
problems. 

ECM Power Supply Test 

REQUIRED TOOLS 

ECM ADAPTER TOOL 
(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect connector "B" from the ECM. 

2. Install the required ECM adapter tool on ECM 
connector. 

3. Install a jumper wire between B-H2 and B-M2. 

4. Activate the electrical system. 

5. Select the Vdc position on the multimeter and 
check voltage as follows. 

ECM 
BATTERY VOLTAGE 

ADAPTER 

B-M4 Negative post Battery voltage 

If voltage is not measured, check the following: 

- Main relay 

- Diode 
- Wiring and connections (refer to ECM POWER 

CIRCUIT CONTINUITY TEST 
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ECM Power Circuit Continuity Test 
1. Turn the main battery cut-off switch to OFF po­

sition. 

2. With the adapter tool still connected, probe ter­
minals as per following table. 

210 SERIES 

FUSE BOX 
ECM 

RESISTANCE 
ADAPTER 

Terminal C4 Pin B-M4 Close to 0 n 

230 SERIES 

FUSE BOX 
ECM 

RESISTANCE 
ADAPTER 

Terminal A1 Pin 8-M4 Close to 0 n 

If an open circuit is measured, repair or replace 
wiring and connectors. 

If the ECM power circuit tests good, test the ECM 
ground circuit. 

ECM Ground Circuits Continuity Test 
1 . With the adapter tool still connected, probe ter­

minals as per following table. 

ECM BATTERY 
RESISTANCE 

ADAPTER POST 

B-L1 

B-M2 Ground 
Close to 0 n 

(continuity) 
B-M3 

sm r200 9-000-0 1 0_a 

If measurement is out of specification, check 
grounds: 

- Ground bus bar in fuse box 

- Ground wires and connections 

- Engine grounds 

- Battery ground. 
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smr2009-016-01 1 _a 

TYPICAL - FRONT OF ENGINE 
1. Engine grounds 

smr2009-016-026_b 

TYPICAL - LH SIDE OF ENGINE 
1. Battery ground cable 
2. Exhaust manifold water inlet fitting 

ECM Removal 
NOTE: If a new ECM is to be installed, first read 
the procedures in ECM REPLACEMENT in this 
subsection. 

1 . Disconnect battery cables. 

A WARNING 
Always disconnect the BLACK negative (-) 
battery cable first, then disconnect RED pos­
itive (+) cable. 

2. Disconnect both ECM connectors from ECM. 

3. Unscrew all retaining screws and remove the 
engine ECM from its support on the intake man­
ifold. 

lmr2011-025 
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1. ECM 
2. Retaining screws 

ECM Installation 

Reverse removal procedure however, pay atten­
tion to the following. 

1. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) to 
mounting screws. 

2. Install and secure the ECM. 

IWuitiJj Always replace ECM by the same 
part number or by a BRP approved equivalent. 

TIGHTENING TORQUE 

ECM mounting screws I 5.5 N•m (49 lbf•in) 

3. Reconnect ECM connectors. 

4. Reconnect battery cables. 

A WARNING 

Always reconnect the RED positive(+) battery 
cable first, then reconnect BLACK negative(-) 
cable. 

5. If a new ECM is installed, refer to ECM RE­
PLACEMENTin this subsection. 

ECM Replacement 

Prior to replacing a suspected ECM, ensure that all 
the recommendations in the general introduction 
of this subsection have been followed. 

When installing a new ECM, data must be entered 
and a reset is required. 

To transfer/enter data to the new ECM, refer to 
ECM MANUAL DATA ENTRY. 

lmr2011-025 

ECM Manual Data Entry 

There are 2 possible methods to collect the re­
quired information. The 1st being the easiest: 
1. Use B.U.D.S. software and obtain the data 

from a saved .mpem file on your PC com­
puter. 

2. Collect the information from the vehicle and 
BOSSWeb. 

1st Collecting Method: Obtaining the Data 
from a Saved .mpem File 

1. Use the B.U.D.S. software. 

NOTE: It is not necessary to perform any connec­
tion. The PC computer can be used alone. 

2. In 8.U.D.S., click on the Open button. 

Open 
mmr2009-023-080 

3. Click once on the Folder Up button in the Open 
box. 

Open (1](8) 

Fie .!!l!!ll« lll"lm 
,,.� ci1 Jllpe: I MPEM fie; r.�1 

m m r W00-023-06 1 _a 

Double click on the AutoSave folder. 
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Open - --- · -
- fIJl'.RJ 

Fie name: f.mpem 
F* of Jllpe: jMPEM lileo ('.mpem) 

mmr2009-023-082_a 

NOTE: You may have to go to another AutoSave 
folder from a previous version of B.U.D.S. 

4. Choose the latest file saved for this specific ve­
hicle. 

o;;;;;-- --� --
---- --rn® 

Lookp r:.J AutoSave 

• )PZ.3.22.1 Z_28PSCX98S9VOOOIOl _20090206 _I 04554 ,rrgiem •.JP2. 3.22. I 2.)BPSCX98S9VOOOI Ol _20090206 _104558.mpem 

I
P2.3.22.12_ VOV48S80A909 _200902ll6_141803.mpem 

P2.3.22. t2_2SPSCX98S9\1000101_20090Z28_104558.n'ljlem 

P2'3.2Z.12_2fll'SCX98S9VOOO101_20090229_I04551!.mpem 

P2.3.22.1 :um>SCX98S!IVOOOIOU!0090229 _l I 4558.lllP<!ffi 
( ' ) 

File.oame: lP2.l22.1VBPSBK8C68\/000168_20090206_ Jlpen 

smr2� 

IMPORTANT: Be sure to use the file that specifi­
cally matches the vehicle you are servicing. 

NOTE: The file name structure is as follows: 

BUDS version_ VIN_date read (yyyymmdd)_hour read 
(hhmmss).mpem 

Example: 

P2.3.22.12_2BPSBK8C68V000168_20090206_ 111640.mpem 

Therefore: 

B.U.D.S. version: P2.3.22.12 
VIN: 2BPSBK8C68V000168 

Date: 2009 02 06 

Hour: 11 h 1 6m 40s 

5. Go in the Vehicle tab and record the following 
information. 
1. Vehicle serial number 

2. Engine serial numb.er (without the leading 
"M") 

3. Vehicle model number 

4. Customer name. 
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VEHICLE TAB 

6. Enter recorded data in ECM as detailed in 
ENTERING THE COLLECTED INFORMATION 
INTO THE ECM. 

2°d Collecting Method: Collect the 
Information from the Vehicle and BOSSWeb 

1. Record engine serial number. 

1. Engine serial number 

2. Record the following numbers using 
BOSSWeb. Look in Service menu and 
choose Unit history. 
1. Vehicle serial number 
2. Vehicle model number 
3. Customer name. 

lmr2011-025 
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BOSS Web 
Rfll\IS"r� \U\\ 

, ... 
---�---- . _ _._ -

.. 1- I,• Joi 

mmr2009-118-01 I 

SERVICE, UNIT HISTORY 

3. Enter the recorded data in the new ECM as de­
tailed in ENTERING THE COLLECTED INFOR­
MATION INTO THE ECM. 

Entering the Collected Information Into the 
ECM 

1. Use the latest applicable B.U.D.S. software. 
Refer to COMMUNICATION TOOLS AND 
b.u.ds. subsection. 

2. Install the tether cord on the engine cut-off 
switch and turn ignition key to ON position. 

3. In B.U.D.S., click the Read Data button to read 
the new ECM. 

file �ew MEI® Module Iools .!:!elp I - .. - -·- ·-
�� 

II -LL- � � ill 91 .... 

Read Data Write Data 
. --�--- - -

vmr2006-012·1 00_aen 

The following screen window will pop up. 

_-...:.:.._--_ - - tl?i�l 

8.U D S ceroot determine !he type ot Wflld;, you ar;, co11MCted to be«Jus;, the 
\r"'t1 L!� rnoc.:lrtl L' rt1�"'1fl9 Th.ot "'-tvci"° modo:il m•r�t e1lhttf btt "SBOAT'".>Jt1 
e1phar..-neuc<11 •alAe or on erollroly ni�ncal vallAl Ent Qr ttie eppropri.i:e vellide 
model in tM «1<1 bO.< l:lelow 

smr2008-023- 1 00 

4. Enter the vehicle model number. 

lmr2011-025 

IW',Ji@j Enter only the appropriate product 
model number as obtained when gathering the 
information. 

B u.o.s. cannot <lata<mne tile [IJ!>e ot velllcl& you ere ())OOe(ted 10 beC<luse me 
vet.de model is missing Th8 "Ml•cle model mu'!! �1lh81 b6 "SSOA T'. ar1 
a!plienumoocehatoo or oo &Mrely lllJIMflcal valtle. Emenne eppropne<e \'elllcte 
model in !he edit box below. 

l349A 

i:;ancel 

smr2008-023-100_b 

5. Select the Vehicle tab and enter the informa­
tion you recorded previously. 

1. Vehicle serial number 

2. Engine number (do not enter the "M" at the 
beginning of the engine number) 

3. Customer name. 

smr2009-030-007 _a 

VEHICLE TAB 

6. Click on the following tabs: 

- History 
- Part Replacement 

- Add Part in History. 

p.,, ...... ' Ci1•1om.. f ...-w..,..s ... -doo-

7. Enter the old ECM serial number in the Add 
Part In History window. 
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I 
I 

I 
I 

AddP.111 lnH1ll0Jif ffi�I 
PMTyp& 
r Engine 

r MPEM 

·• ECM 

c ewt.r 

SenelNumt>er. 

smr2009-030-006 

HISTORY, PART REPLACEMENT, ADDING PART IN HISTORY 
TABS 

NOTE: The ECM serial number can be found on 
the ECM sticker that also identifies the part num­
ber. 

8. Click on the Write Data button. 

Read Data Write Data 

vmr200&-012-100.)oen 

9. Perform the Closed throttle reset. Refer to 
Closed Throttle Reset in ADJUSTMENTS in 
this subsection. 

10. Reinstall remaining removed parts. 

ECM (ENGINE 
CONTROL MODULE) 
(150, 180 AND 200 SERIES) 

ECM Validation Tool 
The most recommended and safest method to 
probe ECM connector terminals is to use the ECM 
ADAPTER TOOL (P/N 420 277 010). 
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4 2027701 0 

NOTE: This tool will prevent deforming or enlarg­
ing terminals which would lead to bad ECM ter­
minal contact creating intermittent or permanent 
problems. 

Troubleshooting ECM 
Install tether cord to engine cut-off switch. 

QUICK INDICATION THAT ECM IS NOT POWERED 
(ASSUMING THE OBSERVED COMPONENT 

IS WORKING) 

Fuel pump does not turn on for approx. 5 seconds. 

D.ES.S. key not validated by the ECM (no bip). 

Engine cranking does not occur when pressing 
START button. 

ECM Power Supply Test 

REQUIRED TOOLS 

ECM ADAPTER TOOL 
(P/N 420 277 010) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

Disconnect connector "B" from ECM. 

Install the required ECM adapter tool to ECM con­
nector. 

Probe circuit as per following table. 

ECM ECM VOLTAGE 
ADAPTER ADAPTER (VDC) 

Pin B-11 Pin B-1 Battery voltage 

lmr2011-025 
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s:mr2007-02 1 -005_ a 

If voltage is inadequate, recheck as follows. 
If measurement is out of specification, check bat­
tery ground and engine grounds. 

ECM 
BATTERY 

ADAPTER 

Pin B-11 Ground post 

ECM Ground Circuits 

Check ground circuits as follows. 

ECM BATTERY 
ADAPTER POST 

B1 

B2 
Ground 

832 

841 

lmr2011-025 

VOLTAGE 
(VDC) 

Battery voltage 

+ 

RESISTANCE 

Close to On 
(continuity) 

ECM Replacement 

Prior to replacing a suspected ECM, ensure that all 
the recommendations in the general introduction 
of this subsection have been followed. 

If the defective ECM can be read with B.U.D.S., it 
is possible to transfer the recorded information of 
this module to the new ECM. Use Replace ECM 
in the Module menu of B.U.D.S. Follows instruc­
tions in its help system. 

If the defective ECM can not be read, do the fol­
lowing. 

Turn main battery cut-off switch to OFF position. 

Disconnect both ECM connectors from ECM. 

Unscrew all retaining screws and remove the en­
gine ECM from its support. 

R1503motr180A 2 

TYPICAL 
1. ECM 
2. Retaining screws 
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Install the new ECM. 

fitl1JiliJj Always replace ECM by the same 
part or by an approved equivalent. 

Reconnect ECM connectors to ECM then battery 
cables. 

If the Previous ECM was Read with B.U.D.S. 

Transfer the data from the previous ECM to the 
new one using B.U.D.S. then proceed with the re­
quired resets. 

Continue procedure as per FINALIZING ECM RE­

PLACEMENTbelow. 

If the Previous ECM was NOT Read with 
B.U.D.S. 

1. Enter the old ECM serial number in the Part 
Replacement under History tab. Click on Add 
part in History. 

NOTE: The ECM serial number can be found on 
the ECM sticker that also shows the part number. 

2. Enter the vehicle and engine serial numbers in 
the Vehicle tab. 

3. Reprogram D.E.S.S. key(s}. 

4. Manually activate the options installed on vehi-
cle under the Setting tab. 

NOTE: If an option is installed but not checked in 
B.U.D.S., the information center will not display 
that option. If an option is checked in B.U.D.S. but 
not installed in vehicle, a fault code will be gener­
ated. 

Continue procedure as per FINALIZING ECM RE­

PLACEMENTbelow. 

Finalizing ECM Replacement 

IMPORTANT: When the ECM is replaced, the 
Closed Throttle and Idle Actuator must be reset. 
Refer to CLOSED THROTTLE RESETin ADJUST­

MENT for the procedure. 

After performing the required reset, ensure to 
clear all faults from the newly replaced ECM. 

Start the engine and increase engine speed above 
5000 RPM to be sure no fault appears. 

FUEL RAIL 

Fuel Rail Removal 

Fuel Rail Hose Disconnection 

1. Release fuel pressure 

1 .1 Disconnect fuel pump electrical connector. 

1.2 Crank engine. 
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2. Turn the main battery cut-off switch to OFF po­
sition. 

3. Place an absorbent shop rag under the fuel sup­
ply hose fitting at the fuel rail to catch any fuel 
leakage. 

4. Disconnect fuel hose from fuel rail. 

REQUIRED TOOL 

FUEL HOSE DISCONNECT TOOL 

(PIN 529 036 037) a-c 

NOTE: It may be necessary to rotate fuel hose fit­
ting to align the tool ends with the openings of the 
locking mechanism. 

Fuel Rail Removal 

1. Cut locking ties retaining engine harness to fuel 
rail. 

smr.2009-030-0 1 1 _b 

TYPICAL 
1. Cut locking ties 

2. Remove screws retaining the fuel rail. 
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smr1009-030-026_a 

TYPICAL 
1. Retaining screws 

3. Gently pull fuel rail side to side (wiggle). 

smr1009-030-027 _a 

TYPICAL 
1. Fuel rail 

4. Disconnect all injector connectors. 

5. Pull fuel rail out with fuel injectors. 

Fuel Rail Installation 

Reverse the removal procedure. However, pay at­
tention to the following. 

1. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
fuel rail retaining screws. 

2. Torque fuel rail retaining screws to specifica­
tion. 

TIGHTENING TORQUE 

Fuel rail retaining screws I 9 N•m (80 lbf•in) 

lmr2011·025 

TYPICAL 
1. Retaining screws 

3. Properly install new locking ties to secure en­
gine harness to fuel rail. 

TYPICAL 
7. New locking ties 

Fuel Rail Hose Connection 

1. Apply engine oil on 0-rings of fitting. 
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mmr2()()g..121-022-.a 

1. Apply oil on 0-rings 

2. Push fuel hose fitting on fuel rail until its "clicks". 

NOTE: Try pulling fuel hose off fuel rail to ensure 
fitting is properly locked. 

3. Pressurize the fuel system and check for a fuel 
leak. Refer to FUEL SYSTEM LEAK TEST in 
FUEL TANK AND FUEL PUMP subsection. 

A WARNING 

Failure to pressurize the fuel system may re­
sult in severe injury or a life threatening situ­
ation should a leak occur. 

4. Reinstall all remaining removed parts. 

FUEL INJECTOR 

Fuel Injector Operation Test with 
B.U.D.S. (Dynamic) 

1. Connect B.U.D.S. software. Refer to COMMU-
NICATION TOOLS AND B.U.D.S. subsection. 

2. Start engine. 

NOTE: If the boat is out of water, connect a gar­
den hose to the hose adapter to cool exhaust sys­
tem. Refer to EXHAUST SYSTEM FLUSHING in 
the EXHAUST SYSTEM subsection. 

W1Jilij Damages may occur to exhaust sys­
tem if not cooled with water. 

3. In B.U.D.S., select the following: 

- Read Data button 

- Monitoring page tab. 

4. Using the B.U.D.S. software, shut down each 
engine cylinder one at a time by clicking on the 
button under the applicable cylinder. 
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MONITORING AND ECM TABS 
1. Click on cylinder number to be tested 

If the engine RPM drops when clicking on a cylin­
der, the injector and the ignition of this cylinder are 
functioning normally. 

If the engine RPM does not drop when clicking on 
a cylinder, this cylinder is not functioning properly. 
Check the following: 

- Fuel injector operation. Refer to FUEL IN­

JECTOR OPERATION TEST WITH B.U.D.S. 

(STATIC). 

- Spark plug and ignition coil. Refer to IGNITION 
SYSTEM. 

- Engine condition. 

Fuel Injector Operation Test with 
B.U.D.S. (Static) 

fW.Jitllj After fuel injector activation using 
B.U.D.S., always crank engine in drowned 
mode to ventilate engine and prevent a poten­
tial backfire due to fuel accumulation in the 
engine. 

1. Connect B.U.D.S. software. Refer to COMMU­
NICATION TOOLS AND 8. U.D.S. subsection. 

2. Activate the electrical system. 

3. In B.U.D.S., select the following: 

- Read Data button 

- Activation page tab. 

4. On the ECM Activation page, energize the fuel 
injector to be tested by clicking on it in B.U.D.S. 
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ACTIVATION AND ECM TABS 
1. Injector of cylinder no. 1 shown 

5. Listen to the injector. 

If you can hear the injector, it validates its oper­
ation. Carry out the FUEL INJECTOR BALANCE 

TEST. 

If you do not hear the injector, carry out the INJEC­

TOR INPUT VOLTAGE TEST. 

Fuel Injector Balance Test with 
B.U.D.S. 

ij![.Ji(ijj After fuel injector activation using 
B.U.D.S., always crank engine in drowned 
mode to ventilate engine and prevent a po­
tential backfire due to fuel accumulation in 
engine. 

1. Install a fuel pressure gauge as described in 
FUEL PUMP PRESSURE TEST of FUEL TANK 

AND FUEL PUMP subsection. 

2. Connect B.U.D.S. software. Refer to COMMU­

NICATION TOOLS AND B.UD.S. subsection. 

3. Activate the electrical system. 

4. In B.U.D.S., select the following: 

- Read Data button 

- Activation page tab. 

5. In B.U.D.S., click the Fuel Pump button to ac­
tivate fuel pump. 

lmr2011-025 
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ACTIVATION AND ECM TABS 
7. Fuel Pump activation button 

Fauls � li&IOIY I 

t 
1 

6. Fuel pressure must be within specification. Re­
fer to FUEL TANK AND FUEL PUMP subsec­
tion. Re-activate fuel pump as necessary. 

7. In B.U.D.S., energize fuel injector no. 1. 

smr2009-030-013Jl 

ACTIVATION AND ECM TABS 
1. Injector of cylinder no. 1 shown 

8. Record the fuel pressure drop for injector no. 1. 

9. In B.U.D.S., click the Fuel Pump button to ac­
tivate fuel pump. 

lmr2011-025-00 l_a 

ACTIVATION AND ECM TABS 
1. Fuel pump 

t 
1 

fuefPUJ111 
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10. Repeat the procedure for fuel injectors no. 2 
and no. 3 and record the pressure drop for 
each injector. 

11. The maximum fuel pressure drop between in­
jectors should not exceed the following spec­
ification: 

MAXIMUM FUEL PRESSURE DROP ALLOWED 
BETWEEN FUEL INJECTORS 

10 kPa (1.5 PSI) 

If pressure drop of any fuel injector is greater than 
the specification, replace that injector then repeat 
the test. 

12. Using the valve on the fuel pressure gauge, 
release the pressure in the system (if so 
equipped). 

13. Remove fuel pressure gauge and reinstall re­
moved parts. 

Fuel Injector Input Voltage Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

1. Disconnect fuel injector connectors. 

i 

NOTE: Push against tab underneath connector as 
illustrated to unlock it. 

•mr 2009-030-02S _o 

PUSH HERE TO UNLOCK 
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TYPICAL 
1. Fuel injector connectors 

2. Activate the electrical system. 

3. On multimeter, select Vdc. 

4. Read input voltage to the applicable injector as 
per following table. 

PROBE INJECTOR 
MEASUREMENT 

CONNECTOR 

VIOLET wire with a tracer 
Battery voltage 

to battery ground 

If battery voltage is measured, carry out the FUEL 
INJECTOR GROUND CIRCUIT TEST 

If battery voltage is not measured, carry out the 
FUEL INJECTOR POWER CIRCUIT CONTINUITY 
TEST 

Fuel Injector Power Circuit Continuity 
Test 
1. Remove or disconnect the following: 

lmr2011-025 
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MODEL 
REMOVE OR 

DISCONNECT 

150, 180 and 210 series 
Remove the long bus 
bar from fuse box #1 

Disconnect the 
200 series connector B from 

the EFB 

Remove the long bus 
230 Series bar from fuse boxes 

#1 and # 2  

2.  On multimeter, select n. 

3. Measure resistance value between terminals 
as follows. 

150, 180 AND 210 SERIES 

FUSE BOX #1 
INJECTOR 

RESISTANCE 

TERMINAL 
CONNECTOR 

@ 20°c (68°F) 
PIN 

C12 
(injector #1 - rear) 

C8 2 11.4-12.6n 
(injector #2) 

C5 
(injector #3) 

200 SERIES 

EFB INJECTOR 
RESISTANCE 

CONNECTOR CONNECTOR 

TERMINAL PIN 
@ 20°c (68°F) 

8-C 
(injector #1 -rear) 

8-D 
2 11.4 - 12.6 n 

(injector #2) 

B-G 
(injector #3) 

230 SERIES 

FUSE BOX 
INJECTOR 

RESISTANCE 

TERMINAL 
CONNECTOR 

@ 20°c (68°F) 
PIN 

C11 
(injector #1 - rear) 

C9 2 11.4-12.6 n 
(injector #2) 

C7 
(injector #3) 

lmr2011-025 

If resistance value are not as specified: 

- Check fuse 
- Repair or replace wiring and connectors. 

If resistance values are as specified, carry out the 
FUEL INJECTOR GROUND CIRCUIT TEST. 

Fuel Injector Ground Circuit Test 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect ECM A connector. 

2. Install the required ECM adapter tool on ECM 
connector. 

3. On multimeter, select n. 

4. Probe terminals as per following table. 

150, 180 AND 200 SERIES 

INJECTOR 
RESISTANCE 

ECM ADAPTER CONNECTOR 
@ 20°c (68°F) 

PIN 

Pin A-15 
(injector #1 - rear) 

Pin A-33 
1 

(injector #2) 
(BROWN wire Close to 0 n 
with a tracer) 

Pin A-14 
(injector #3) 
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210 AND 230 SERIES 

INJECTOR 
RESISTANCE 

ECM ADAPTER CONNECTOR 
PIN 

@ 20°c (68°F) 

Pin A-B3 
(injector #1 - rear) 

Pin A-Kl 
1 

(injector #2) 
(BROWN wire Close to On 
with a tracer) 

Pin A-K1 
(injector #3) 

If ground circuit is at fault, repair or replace wiring 
and connectors. 

If resistance values of the ground circuit are within 
specification, carry out the FUEL INJECTOR CON­

TINUITY TEST (at Component). 

Fuel Injector Resistance Test (at 
Component) 

1. Remove injector connector. 

2. Check resistance value between injector pins 
as per followings table. 

INJECTOR PIN 
RESISTANCE @ 

20°c (68°F) 

1 I 2 11.4-12.6n 

If readings are not as specified, replace injector. 

Fuel Injector Removal 

1. Remove fuel rail. Refer to FUEL RAIL in this 
subsection. 

2. Remove the injector clip. 
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FUEL RAIL ASSEMBLY 
1. Fuel injector 
2. Injector clip 
3. 0-ring 

3. Pull the fuel injector out of the fuel rail. 

Fuel Injector Installation 

Reverse the removal procedure however, pay at­
tention to the following details. 

1 . If you reinstall a used injector, carefully inspect 
0-ring condition before reinstallation. Replace 
0-ring with a new one if damaged. 

2. Apply a thin film of engine oil to 0-rings. 

3. Insert the fuel injector in the fuel rail. 

4. Secure injector to fuel rail with a retaining clip. 

5. Install fuel rail on engine. Refer to FUEL RAIL 

in this subsection. 

6. Pressurize the fuel system and check for a fuel 
leak. Refer to FUEL SYSTEM LEAK TEST in 
FUEL TANK AND FUEL PUMP subsection. 

Always carry out a fuel system high pressure 
leak test after working on the fuel system. 

7. Reinstall all remaining removed parts, refer to 
applicable subsections. 
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Section 04 FUEL SYSTEM 
Subsection 02 (ELECTRONIC FUEL INJECTION (EFI)) 

THROTTLE BODY 
(210 AND 230 SERIES) 

Throttle Body Description 

smr2(1()9--031>-01 6_• 

1. Throttle body 
2. Throttle plate 
3. Throttle actuator (electric motor inside) 
4. Throttle position sensor (TPSJ (inside) 

Electronic Throttle Actuator 
The electronic throttle actuator (ETA) is a DC mo­
tor on the throttle body that regulates the throt­
tle plate via a drive gear. Pulse width modulation 
(PWM) is used to control the motor. 

Throttle Plate Operating Positions 
Two torsional springs are connected to the throttle 
plate. A main spring and another one in a plunger 
mechanism. 

When there is no power to the throttle actuator 
(ETA), the plunger mechanism maintains the throt­
tle plate at a rest position. 

When the throttle plate is opened by the ETA as 
commanded by the ECM, it acts against the main 
spring. If the ETA failed, the return spring would 
bring the throttle plate back to the limp home po­
sition. 

lmr2011·025 

ECM ENGINE THROTILE BODY 

Throttle actuator: Off. 

OFF Stopped 
Throttle plate: Rest position, maintained 

Not 

opened at approximately 8° 111. This is 
also the limp home position. 

Throttle actuator: On. 
Throttle plate: Moves from the 
rest position to approximately 14°. It 
then moves back to the rest position. 
This is the diagnostic mode where the ON 

started rest position, actuator opening force to 
overcome the return springs and the 
motor return rate are monitored. If any 
of these parameters are out of range, a 
fault code is initiated. 

Throttle actuator: On. 

Started. 
Throttle plate: Moves from the 

Normal 
rest position to idle position 

ON 
operation 

(approximately 1-3°) according to 

at idle 
ECM injection and ignition maps. 
Throttle plate is opened and closed as 
necessary to control the idle speed. 

Started. 
Throttle actuator: On. 

Normal 
ON operation 

Throttle plate: Opens and closes 

at various 
according to ECM torque management 

RPM 
priorities. 

Ill Degree values are given from the fully closed position. 

Throttle Body Lubrication 

No lubrication is required. 

Throttle Body Cleaning 
1. Remove air inlet hose from throttle body. 

2. Check throttle body cleanliness using a flash­
light. Fully open throttle plate and verify: 
- Throttle body bore 

- Throttle plate edge. 

Look for: 

- Dirt 

- Oily surfaces 

- Carbon and salt deposits on throttle plate and 
the surrounding bore. 

3. Clean as necessary. 

4. Use a throttle body cleaner such as GUNK IN-
TAKE MEDIC or an equivalent. 

fi'Z•Ji@j Only use an appropriate throttle 
body cleaner that will not damage 0-rings and 
EFI sensors. 
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, A WARNING 
Use the product in well ventilated area. Refer 
to product manufacturer's warnings. Wipe 
off any product leakage in bilge. 

5. To avoid getting dirt into engine, spray cleaner 
on a clean rag (outside the bilge) then rub rag 
against throttle plate and bore. A toothbrush 
works well too. 

A WARNING 
First ensure ECM is off. Otherwise, if ECM 
should suddenly turn off, it would quickly 
close the throttle plate which could cause 
serious finger injury. 

6. Manually open throttle and hold fully open to 
reach all surfaces. 

A WARNING 
Ensure nobody activate the electrical system. 
The ECM would turn on and the throttle actu­
ator (ETA) would cycle. This could cause se­
rious finger injur y as the throttle plate moves 
quickly. 

7. To remove residual dirt, spray cleaner on throt­
tle plate and on bore. 

8. Reinstall removed parts. 

Throttle Body Actuator (ETA) Test 
Throttle Body Actuator (ETA) Test with 
B.U.D.S. 

NOTE: Use the Setting page, to confirm ETA 
movement. The Monitoring page will not read 
the actual ETA movement. 

1. Enable electrical system. 

2. Connect vehicle to the latest B.U.D.S. version. 

3. Select the Setting, then ECM tabs. 

NOTE: Click on the Starboard/Port button to star­
board or port ETA readings. 

4. On 210 series, slowly move throttle/shift lever 
from NEUTRAL to WOT. The ETA should go 
from 0% to 100%. 

5. On 230 series, slowly move the throttle lever 
from the idle to WOT. The ETA should go from 
0% to 100%. 

260 

€Jlo J!lew �� f:!od>J• Io® t!tb 
r 

-

I ., �· i .. -: r;i; I 
Read Data Wnte Data I St�J!>o�r� ��I Open _ 

Vehicle . Setting l Monitori� ,- Activation i;--
CJoscd Throltle � 

l m r2 0 10-021 -00 8_a 

TYPICAL 
1. ETA position 

Throltfe Opening· 9, 8% 

Beset 

If result is out of specification, carry out a CLOSED 
THROTTLE RESET Refer to ADJUSTMENTin this 
subsection. 

NOTE: The ETA is reset at the same time as the 
TPS. 

After the reset, test ETA again. 

If the result is still out of specification, check wire 
continuity between ECM and throttle body before 
assuming the ETA is at fault. 

Throttle Body Removal 
1. Disconnect inlet hose from throttle body. 

2. Disconnect throttle body connector. 

To remove connector from throttle body, press 
connector locking tab illustrated. 

PRESS HERE TO UNLOCK 
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smr2Q09.030.024_a 

TYPICAL 
1. Throttle body 
2. Inlet hose 
3. Connector 

3. Remove retaining screws from throttle body. 

smr2009-030-022_e 

1. Throttle body 
2. Screws 

4. Pull throttle body off intake manifold. 

Throttle Body Installation 

Installation of the throttle body is the reverse of 
the removal procedure. However, pay attention to 
the following. 

1. Torque retaining screws to specification in a 
crisscross sequence. 

TIGHTENING TORQUE 

Throttle body retaining 

I screws 9 N•m (80 lbf•in) 

2. Perform the Closed Throttle Reset. See pro­
cedure in ADJUSTMENTS. 

lmr2011·025 

THROTTLE BODY (150, 180 AND 
200 SERIES) 

Throttle Body Description 

6---. 

R1503motr160A 3 

TYPICAL 
1. Throttle body 
2. Throttle cable attachment 
3. Throttle plate 
4. TPS 
5. Idle bypass channel 
6. Idle bypass valve 

Throttle Body Idle Stop Screw 
Adjustment 

5 

The adjustment of the idle stop screw is optimized 
by the throttle body manufacturer and locked to 
prevent any modification. 

fi![1)i[ijj Never attempt to adjust the idle 
speed through this screw. See IDLE SPEED in 
ADJUSTMENT. 

R1503motr161A 

THROTTLE BODY 
1. Idle stop screw (do not tamper adjustment) 
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Throttle Body Inspection 

Check: 

- If throttle body idle stop screw is loose or worn. 
If so, throttle body must be replaced. 

- If TPS (throttle position sensor) is loose. 

- For corroded or damaged wiring or connectors 
of TPS and IACV. 

- T hrottle plate for proper operation. 

NOTE: Check that the throttle plate moves freely 
and smoothly then check for salt accumulation on 
throttle plate shaft. Try lubricating throttle plate 
shaft if not working properly. Open and close 
plate several times and recheck. 

Replace throttle body when 
does not return properly. 

Throttle Body Lubrication 

Lubricate throttle body on each engine with XPS 
LUBE (P/N 293 600 016) or an equivalent. 

Use the lubrication fitting located on top of engine. 

lmo :zoos-0() 3-006_• 

REMOVE CAP 
1. Lubrication fitting 

With the engine not running, make sure to spray 
lubricant at least 3 to 5 seconds for proper lubri­
cation. 
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TYPICAL 
1. Can needle into lubrication fitting 

Throttle Body Replacement 

Throttle Body Removal 

1. Disconnect air intake hose from throttle body. 

2. Remove retaining screws of throttle body. 

smr2006-020-053_a 

215HP ENGINE SHOWN 
1. Throttle body 
2. Screws 

3. Slightly pull throttle body out. 

4. Disconnect connectors from idle bypass valve, 
and TPS. 

5. Disconnect throttle cable. 

Throttle Body Installation 

Installation of the new throttle body is the reverse 
of the removal procedure. 

Make sure throttle cable is correctly adjusted. 

Perform the Closed Throttle and Idle Actuator re­
set. See procedure in ADJUSTMENT. 
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THROTTLE POSITION 
SENSOR (TPS) 
(210 AND 230 SERIES) 
TPS Description 

NOTE: The TPS is part of the throttle body. 

The throttle position sensor (TPS) is a double po­
tentiometer that sends a signal to the ECM that is 
proportional to the throttle plate angle. The TPS is 
located inside the throttle body. 

TPS Reset 

Refer to CLOSED THROTTLE RESETin ADJUST­
MENTS to reset the TPS. 

TPS Wear Test 

1. With the engine turned off, slowly move throt­
tle lever forwards and pay attention for smooth 
operation without physical stops. 

2. Activate the electrical system. 

3. Connect B.U.D.S. software. Refer to COMMU­
NICATION TOOLS AND B.U.D.S. subsection. 

4. In B.U.D.S., select the following: 

- Monitoring page tab 

- ECM page tab. 

5. Slowly and regularly move the throttle lever. 

6. Observe the Throttle Opening needle move­
ment in B.U.D.S. 

Throttle Opening 
mmr2009-120-00 1 

MONITORING AND ECM TABS 

NOTE: The needle should move gradually and 
regularly as you move the throttle lever. If the 
needle "sticks", bounces or suddenly drops, it 
may indicate a worn TPS that needs to be re­
placed. An initial slight delay after the throttle 
lever is moved and before the needle starts to 
move is normal. 

lmr2011-025 

If the needle behavior is not as expected, proceed 
with the following steps. 

7. Manually move the throttle plate in throttle 
body using a blunt tool (without sharp tip). 

A CAUTION Do not move throttle plate with 
your fingers. Otherwise, if ECM should turn 
off, it would quickly close the throttle plate 
which could cause finger injury. 

1 

• •m2 009-030-016_b 

7. Push here 

8. Check needle movement again. 

- If needle moves as expected, check the 
throttle accelerator sensor (TAS). Refer to 
THROTTLE ACCELERATOR SENSOR (TAS) 
in INTELLIGENT THROTTLE CONTROL (ITC) 
subsection. 

- If needle does not move as expected, per­
form the TPS VOLTAGE TEST and the TPS 
RESISTANCE TESTin this subsection. 

TPS Resistance Test 

REQUIRED TOOLS 

ECM ADAPTER TOOL 
(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Ensure the throttle body connector is properly 
connected. 

2. Disconnect ECM connector A from the ECM. 

3. Install the ECM adapter tool on ECM connector. 

4. On multimeter, select n. 

5. Probe circuit as per following table while using 
your hand to manually move throttle plate. 
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ECM 
ADAPTER 

FULLY CLOSED 
THROTTLE 
PLATE 111 

FULLY OPEN 
THROTTLE 

PLATE 

RESISTANCE Ul) 

PIN MIN. MAX. MIN. MAX. 

A-A2 A-K4 875 1625 875 1625 

A-A2 A-K3 954 1934 228 585 

A-A2 A-F3 254 634 980 1983 

A-K3 A-K4 228 585 954 1934 

A-K3 A-F3 1385 2315 1385 2315 

A-K4 A-F3 980 1983 254 634 

(ll To obtain the fully closed position, it is necessary 
to push against the throttle plate in the throttle body 
with your hand and hold it in this position for the 
measurement. 

vmr2008-022-00S_a 

If any resistance value is incorrect, check wire 
continuity between ECM and throttle body before 
assuming the TPS is at fault. 

smr2009-030-032..a 

TPS CONNECTOR PIN-OUT 
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THROTILE POSITION 
SENSOR (TPS) 
(150, 180 AND 200 SERIES) 

TPS Description 
The throttle position sensor (TPS) is a potentiome­
ter that sends a signal to the ECM which is propor­
tional to the throttle plate angle. 

s mr2006-020-055_a 

1503 NATURALLY ASPIRATED ENGINE 
1. Throttle position sensor (TPSJ 

smr2006-020-056_a 

1503 SUPERCHARGED INTERCOOLED ENGINE 
1. Throttle position sensor (TPSJ 

IMPORTANT: Prior to testing the TPS, ensure that 
mechanical components are adequate according 
to THROTTLE BODY. 

TPS Faults 

The TPS is a redundant sensor with two opposite 
outputs. 

NOTE: If a TPS fault occurs, the ECM will trigger 
a fault and the boat will be in limp home mode. 

TPS Plausibility Error or Deviation Fault 

These faults are caused by the sensor reading. 
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POSSIBLE CAUSES ACTION 

Check if connector is 
Fix. 

disconnected from TPS 

Tighten and reset 
Check if sensor is loose Throttle Position 

Sensor. 

Inspect sensor for 
Replace and reset 
Throttle Position 

damage or corrosion 
Sensor. 

Inspect wiring 
Repair. 

(voltage test) 

Inspect wiring and 
If bad wiring, repair. 
If bad TPS, replace and 

sensor (resistance test) 
reset Throttle Sensor. 

Test sensor operation 
Replace and reset 
Throttle Position 

(wear test) 
Sensor. 

NOTE: The TPS sensor reset (initialization) is car­
ried out using B.U.D.S. 

TPS Adaptation Fault 

The following problems can be caused by a TPS 
adaptation failure fault, or a TPS adaptation can­
celed fault: 

- Idle speed is out of range. 

- Engine runs inconsistent in low partial loading 
or low RPM limp home. 

POSSIBLE CAUSES ACTION 

Sensor has been 
replaced and TPS Reset Throttle Position 
initialization was not Sensor. 
performed 

Throttle body and TPS Reset Throttle Position 
has been replaced Sensor. 

ECM has been replaced Reset Throttle Position 
and TPS initialization was Sensor. 
not performed 

Tighten and reset 
Sensor is loose Throttle Position 

Sensor. 

NOTE: The TPS sensor reset (initialization) is car­
ried out using B.U.D.S. software. 

TPS Wear Test 

While engine is not running, activate throttle and 
pay attention for smooth operation without phys­
ical stops of the cable. 
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Using the B.U.D.S. software, use the Throttle 
Opening display under Monitoring tab. 

Slowly and regularly push the throttle. Observe 
the needle movement. It must change gradually 
and regularly as you move the throttle. If the 
needle "sticks", bounces, suddenly drops or if 
any discrepancy between the throttle movement 
and the needle movement is noticed, it indicates 
a worn TPS that needs to be replaced. 

TPS Voltage Test 

REQUIRED TOOLS 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

Check the ECM voltage output from to the throttle 
position sensor. 

Disconnect connector from throttle position sen­
sor. To unlock connector, insert a small screw­
driver between the folded tab. 

NOTE: On the supercharged models, a mirror is 
useful to see under throttle body. 

To see the connector pin-out, temporarily remove 
the connector shield joining the harness, to ex­
pose the terminal numbers. 

On multimeter, select Vdc. 

Remove and reinstall the tether cord to activate 
the ECM. 

Check the voltage readings as follows. 

CONNECTION VOLTAGE 

Terminal 1 with engine ground ov 

Terminal 2 with engine ground 5V 

Terminal 3 with engine ground 4.5 - 5 v 
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If voltage test is good, replace the TPS. 

If voltage test is not good, check the continuity of 
the TPS circuit. 

TPS Resistance Test 

REQUIRED TOOLS 

ECM ADAPTER TOOL 
(P/N 420 277 010) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

Reconnect the TPS. 

Disconnect the ECM connector "A" on the ECM. 

Install ECM connector to ECM adaptor. 

Probe circuit as per following table. 

THROTTLE WIDE OPEN 
ECM ADAPTER IDLE THROTTLE 

POSITION POSITION 

PIN RESISTANCE 0 

A-24 A-25 1000 - 1100 2600 - 2700 

A-25 A-39 1600 - 2400 1600 - 2400 

A-24 A-39 2500 1000 - 1100 

NOTE: The resistance value should change 
smoothly and proportionally to throttle move­
ment. Otherwise, replace TPS. 

If resistance values are correct, check ECM. Re­
fer to ECM (ENGINE CONTROL MODULE) in this 
subsection. 

If resistance values are incorrect, replace TPS. 

TPS Replacement 

Remove the throttle body as described above. 

Loosen two screws retaining the TPS. 

Remove TPS. 
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THROTTLE BODY 
1. Throttle position sensor (TPSJ 
2. Screws 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
screw threads, install the new TPS. 

Reinstall remaining removed parts. 

Proceed with the Closed Throttle and Idle Actua­
tor reset as described in ADJUSTMENT. 

IDLE BYPASS VALVE (IBV) 
(150, 180 AND 200 SERIES} 

An idle bypass valve with good resistance mea­
surement can still be faulty. It is also possible 
that a mechanical failure occurs which is not 
detectable without measuring the air flow. Re­
placing the idle bypass valve may be necessary 
as a test. 

IBV Resistance Test 

Disconnect idle bypass valve connector. 

Check the resistance between pins as follows. 

IDLE BYPASS VALVE MEASUREMENT 

PIN 
RESISTANCE n 

@ 20°c (68°FJ 

A D 
50 

B c 
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lm<2006-021-00 1 J 

If the resistance of one or both windings is inade­
quate, replace the idle bypass valve. 

If resistance test of valve windings is good, check 
continuity of circuits A-35, A-36, A-37, A-38. 

150, 180 AND 200 SERIES 

IBV ECM MEASUREMENT 

Pin A A-36 

Pin B A-38 
Close to 0 n 

Pin C A-37 

Pin D A-35 

IBV Visual Inspection 

Remove idle bypass valve from throttle body. 

Check the piston and bypass channel for dirt or 
deposits which can cause a sticking piston. 

fitlt1ifi1j Do not try to operate the piston of 
the idle bypass valve when it is dismounted. 
Also do not move the piston by hand. The 

screw drive is very sensitive and will be de­
stroyed. 

Clean the parts and install the idle bypass valve on 
the throttle body. 

Proceed with the Closed Throttle and Idle Actua­
tor reset as described in ADJUSTMENT. 
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CPS (CRANKSHAFT POSITION 
SENSOR) 

smr2006-020. tOO_a 

TYPICAL 
1. Crankshaft Position Sensor (CPSJ 

NOTE: Take into account that a CPS fault can 
be triggered by a bent or missing trigger wheel 
tooth. First check for fault codes, then test the 
CPS as per following procedure. If it tests good, 
check trigger wheel teeth condition. Refer to 
PTO HOUSING AND MAGNETO in the ENGINE 

section. 

CPS Voltage Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1 . Remove the required parts to access the CPS, 
refer to CPS REPLACEMENT 

2. Disconnect CPS connector. 

smr2008-023-016_a 

TYPICAL 
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3. Activate the drowned mode. Refer to 
DROWNED MODEin ENGINE MANAGEMENT 
SYSTEM subsection. 

4. While cranking the engine, probe CPS termi­
nals. 

CPS CONNECTOR MEASUREMENT 

PIN VOLTAGE 

1 I 2 Approximately 2.3 Vac 

l mr2006-02 1 -002_e 

TYPICAL 

If voltage is not as specified, carry out a CPS RE­
SISTANCE TEST 

If voltage is as specified, check continuity of 
wiring between CPS connector and ECM con­
nector. Refer to appropriate WIRING DIAGRAM 
from the WIRING DIAGRAM BOOKLET (PIN 219 
100 547). 

CPS Resistance Test (at Component) 
1. Set multimeter to n and probe CPS terminals 

as per following table. 

CPS CONNECTOR MEASUREMENT 

PIN 
RESISTANCE n 
@ 20°c (68°F) 

1 I 2 700 - soon 
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TYPICAL 

If resistance is not within specifications, replace 
the CPS. 

If resistance tests good, test CPS circuit. Refer to 
CTS RESISTANCE TEST (AT ECMJ. 

CPS Resistance Test (at ECM) 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL (P/N 529 

036 166) 

1. Reconnect the CPS connector and disconnect 
ECM connector A from the ECM. 

2. Install the appropriate ECM adapter tool. 

3. Test circuit resistance through CPS as per fol­
lowing table. 

150, 180 AND 200 SERIES 

ECM ADAPTER MEASUREMENT 

PIN RESISTANCE (n) 
@ 20°c (68°F) 

A-5 I A-19 700 - 900 n 

210 AND 230 SERIES 

ECM ADAPTER MEASUREMENT 

PIN 
RESISTANCE (n) 

@ 20°c (68°F) 

A-H1 I A-K2 700 - 900 n 
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If resistance measured is not as specified and CPS 
tested good, repair or replace wiring and connec­
tors between ECM and the CPS. 

CPS Replacement 

1. On 210 series, remove air intake silencer. Refer 
to AIR INTAKE SYSTEM. 

2. Drain oil from PTO housing. Refer to PTO 

HOUSING AND MAGNETO 

NOTE: It is not necessary to drain oil from engine. 

3. Disconnect CPS connector. 

smr2008-023-016_a 

TYPICAL 

4. Remove wire retaining clip (as applicable). 

5. Remove CPS retaining screw. 

1. Wire retaining clip 
2. CPS retaining screw 

6. Pull out CPS. 

Installation is the reverse removal procedure. 
However, pay attention to the following. 

7. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
CPS retaining screw threads. 

8. Tighten CPS to specification. 

lmr2011-025 

TIGHTENING TORQUE 

CPS retaining screws I 9 N•m (80 lbf•in) 

9. Refill engine oil and check oil level, refer to LU-

BRICATION SYSTEM subsection. 

Trigger Wheel Inspection 

Refer to PTO HOUSING AND MAGNETO in the 
ENGINE section. 

CAMSHAFT POSITION SENSOR 
(CAPS) 

s m r2006-020-05'1 _a 

TYPICAL 
1. CAPS 

CAPS Voltage Test (Harness Side) 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Remove the parts required to access the CAPS, 
refer to CAPS REPLACEMENT 

2. Disconnect CAPS connector. 
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1. CAPS connector 

3. Activate the electrical system. 

4. Probe harness connector terminals as per fol­
lowing table. 

CAPS CONNECTOR MEASUREMENT 

PIN VOLTAGE 

3 I 1 Battery voltage 

If battery voltage is read, proceed with CAPS DY­
NAMIC TESTfurther in this subsection. 

If battery voltage is not read, probe circuit as per 
following table. 

CAPS CONNECTOR MEASUREMENT 

PIN VOLTAGE 

3 I Battery ground Battery voltage 
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If voltage is read to battery ground, check conti­
nuity of ground circuit as per the following tables. 
Repair or replace wiring and connectors. 

150, 180 AND 200 SERIES 

CAPS ECM MEASUREMENT 

Pin 1 A-20 Close to On 

210 AND 230 SERIES 

CAPS ECM MEASUREMENT 

Pin 1 A-D4 Close to 0 n 

If voltage is not read to battery ground, carry out 
a CAPS POWER CIRCUIT CONTINUITY TEST 

CAPS Power Circuit Continuity Test 

150, 180 and 210 Series 

1 . Remove cover from fuse box #1. 

2. Remove the long bus bar. 

3. On multimeter, select n. 

4. Read resistance of the CAPS circuit as per fol­
lowing table. 

FUSE BOX #1 
CAPS 

RESISTANCE 
CONNECTOR 

TERMINAL PIN n 

C6 3 
Close to 0 n 

(continuity) 

If continuity is good, wiring and connectors are 
functional. 

If a high resistance or an open circuit is measured, 
repair or replace wiring and connectors from fuse 
box terminal to CAPS connector. 

5. Reinstall bus bar and cover. 

200 Series 

1. Unplug the connector B from the EFB. 
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2. On multimeter, select n. 

3. Read resistance of the CAPS circuit as per fol­
lowing table. 

EFB 
CAPS 

RESISTANCE 
CONNECTOR 

TERMINAL PIN n 

B-A 3 
Close to 0 n 

(continuity) 

If continuity is good, wiring and connectors are 
functional. 

If a high resistance or an open circuit is measured, 
repair or replace wiring and connectors from EFB 
terminal to CAPS connector. 

230 Series 

1. Remove cover from fuse box #1 or #2 according 
to engine tested. 

2. Remove the long bus bar. 

3. On multimeter, select n. 

4. Read resistance of the CAPS circuit as per fol­
lowing table. 

FUSE BOX 
CAPS 

RESISTANCE 
CONNECTOR 

T ERMINAL PIN n 

C10 3 
Close to 0 n 

(continuity) 

If continuity is good, wiring and connectors are 
functional. 

If a high resistance or an open circuit is measured, 
repair or replace wiring and connectors from fuse 
box terminal to CAPS connector. 

5. Reinstall bus bar and cover. 

CAPS Dynamic Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

FLUKE RIGID BACK PROBE 
(P/N TP88) 

-

1. Remove the parts required to access the CAPS, 
refer to CAPS REPLACEMENT. 

2. Remove CAPS sensor from engine. 

3. Install the FLUKE RIGID BACK PROBE (P/N TP88) 
at the end of the multimeter probes 

lmr2011·025 

4. Back-probe connector and read voltage as fol­
lows. 

vmr2007-050-005 

BACK PROBE INSTALLED ON MULTIMETER PROBE 

CAPS CAPS 
VOLTAGE 

CONDITION CONNECTOR 

Free 3 I 2 Close to O Vdc 

smt2007-021-01 0_8 

CAPS CAPS 
VOLTAGE 

CONDITION CONNECTOR 

Metallic object 
on sensor 

3 I 2 Battery voltage 
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smr?007� i -009.c 

7. Metallic object 

If voltage is as specified, repair or replace wiring 
and connectors between sensor and ECM. 

If wiring is good, check ECM. Refer to ECM (EN­
GINE CONTROL MODULE}. 

If battery voltage is not measured as specified, try 
a new CAPS. 

CAPS Replacement 

1. On 210 series, remove air intake silencer. Re­
fer to AIR INTAKE SYSTEM subsection. 

2. Detach CPS connector from its holder. 

smr2008-023-01 6_a 

TYPICAL 

3. Disconnect CAPS connector. 
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1. CAPS connector 

4. Unscrew the CAPS retaining screw. 

5. Pull CAPS from engine. 

6. Install the new CAPS. 

ijfZtJi@j Be sure to install new 0-ring on the 
new CAPS. 

7. Apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
the CAPS retaining screw threads. 

8. Torque the CAPS retaining screw to specifica­
tion. 

TIGHTENING TORQUE 

CAPS retaining screw I 9 N•m (80 lbf•in) 

MANIFOLD AIR TEMPERATURE 
SENSOR (MATS) 

7. Manifold air temperature sensor (MATS) 
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MATS Resistance Test (at Component) 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) 

1. Disconnect the MATS connector. 

1. MATS connector 

2. Set the multimeter to n and probe the MAPS 
sensor terminals. 

l mr2006-021 -004_a 

The resistance value measured should be as spec­
ified in the MATS RESISTANCE CHARTthat fol­
lows. Otherwise, replace the MATS. 

If resistance value is as specified, test the MAPS 
circuit. Refer to MATS RESISTANCE TEST (AT 
ECM). 
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MATS Resistance Test (at ECM) 

REQUIRED TOOL 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(PIN 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(PIN 529 036 166) • 
1. Disconnect the ECM connector A on the ECM. 

2. Install the appropriate ECM adapter tool. 

3. Probe adapter terminals as follows. 

150, 180 AND 200 SERIES 

ECM ADAPTER 
MEASUREMENT 

(PIN 420 277 010) 

A-7 I A-21 
See MATS RESISTANCE 

CHART 

210 AND 230 SERIES 

ECM ADAPTER MEASUREMENT 

A-J3 I A-H3 
See MATS RESISTANCE 

CHART 

MATS RESISTANCE CHART 

TEMPERATURE RESISTANCE (OHMS) 

oc Of NOMINAL LOW HIGH 

- 30 - 22 12600 11800 13400 

- 20 - 4 11400 11000 11800 

- 1 0 14 9500 8000 11,000 

0 32 5900 4900 6900 

10 50 3800 3100 4500 

20 68 2500 2200 2800 

30 86 1700 1500 1900 

40 104 1200 1080 1320 

50 122 840 750 930 

60 140 630 510 750 

70 158 440 370 510 

80 176 325 280 370 

90 194 245 210 280 

100 212 195 160 210 

110 230 145 125 160 

120 248 115 100 125 

If resistance value is not as specified and MATS 
tested good, repair or replace wiring and connec­

tors between the ECM and the MATS. 
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MATS Replacement 
1. Disconnect the MATS connector. 

2. Unscrew the MATS from the engine. 

3. Install a new MATS and torque screw to speci­
fication. 

TIGHTENING TORQUE 

MATS retaining screw I 17 N•m (150 lbf•in) 

NOTE: Be sure to install a new thrust washer on 
the MATS before installing it on the intake mani­
fold. 

COOLANT TEMPERATURE 
SENSOR (CTS) 

TYPICAL 
1. Coolant temperature sensor (CTS) 

NOTE: A n  overheat indication will come on in the 
information center when the coolant temperature 
reaches: 

MODELS 

All 

OVERHEAT 

TEMPERATURE 

110°C (230°F) 

CTS Resistance Test (at Component) 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) I 
1. Disconnect the connector from the CTS and 

test the resistance of the sensor. Refer to the 
CTS RESISTANCE CHARTfurther in this topic. 
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If resistance measured is not as specified, replace 
the CTS. 

If the resistance measured is as specified, test the 
CTS circuit. Refer to CTS RESISTANCE TEST (AT 
ECM). 

CTS Resistance Test (at ECM) 

REQUIRED TOOL 

For 150, 180 and 200 Series: 

ECM ADAPTER TOOL 

(PIN 420 277 010) 

For 210 and 230 Series: 

ECM ADAPTER TOOL 

(PIN 529 036 166) 

1. Disconnect ECM connector A from the ECM. 

2. Install the appropriate ECM adapter tool 

3. Check the CTS circuit resistance as per table. 

150, 180 AND 200 SERIES 

ECM ADAPTER MEASUREMENT 

A-11 I A-27 
See CTS RESISTANCE 

CHART 

210 AND 230 SERIES 

ECM ADAPTER MEASUREMENT 

A-A1 I A-J2 
See CTS RESISTANCE 

CHART 
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CTS RESISTANCE CHART 

TEMPERATURE RESISTANCE (OHMS) 

oc OF NOMINAL LOW HIGH 

- 30 - 22 12600 11800 13400 

- 20 - 4 11400 11000 11800 

- 10 14 9500 8000 11,000 

0 32 5900 4900 6900 

10 50 3800 3100 4500 

20 68 2500 2200 2800 

30 86 1700 1500 1900 

40 104 1200 1080 1320 

50 122 840 750 930 

60 140 630 510 750 

70 158 440 370 510 

80 176 325 280 370 

90 194 245 210 280 

100 212 195 160 210 

110 230 145 125 160 

120 248 115 100 125 

If the resistance value is not within specification 
and CTS tested good, repair or replace wiring 
and connectors between ECM connector and the 
CTS. 

CTS Replacement 

1. Disconnect CTS connector and remove CTS. 

2. Install the new CTS and torque it to specifica­
tion. 

TIGHTENING TORQUE 

CTS I 18 N•m (159 lbf•in) 

3. Reinstall remaining removed parts. 
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MANIFOLD ABSOLUTE 
PRESSURE SENSOR (MAPS) 

smr2009-030-036_c 

TYPICAL 
1. Manifold absolute pressure sensor (MAPS) 

NOTE: This sensor is a dual function device. 
When the engine is started and runs at idle speed, 
the sensor measures atmospheric pressure and 
stores it in the ECM. Thereafter, it measures 
manifold absolute pressure at operating RPMs. 

Ensure sensor is correctly installed on intake 
manifold. Otherwise, the MAPS could generate a 
fault code for an unexpected sensor range at idle 
when it reads atmospheric pressure. Remove 
sensor and check for oil or dirt on its end and if 
problem persists, check the condition and the po­
sition of the throttle plate and the wiring harness. 
Perform the following tests. 

MAPS Voltage Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect connector from MAPS. 
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smr2000-030-036 _d 

1. Disconnect 

2. Activate the electrical system. 

3. On multimeter, select Vdc. 

4. Read voltage as per following table. 

MAPS CONNECTOR VOLTAGE 

Terminal 1 to battery ground Approx. 5 V 

Terminal 2 to battery ground Approx. 0 V 

Terminal 3 to battery ground Approx. 0 V 

lmr200&02l -006_o 

If voltage measured is as specified, replace the 
MAPS. 

If voltage measured is not as specified, refer to 
MAPS CIRCUIT CONTINUITY TEST 
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MAPS Circuit Continuity Test 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(P/N 529 036 166) 

1. Disconnect ECM connector A from the ECM. 

2. Install the appropriate ECM adapter. 

3. Test for circuit continuity as per following table. 

150, 180 AND 200 SERIES 

MAPS ECM 
RESISTANCE 

CONNECTOR CONNECTOR 

Pin 1 A-40 

Pin 2 A-28 
Close to 0 n 

Continuity 
Pin 3 A-12 

210 AND 230 SERIES 

MAPS ECM 
RESISTANCE 

CONNECTOR CONNECTOR 

Pin 1 A-84 

Pin 2 A-H2 
Close to 0 n 

Continuity 
Pin 3 A-G4 

4. If wiring harness is good, check ECM. Refer 
to ENGINE CONTROL MODULE (ECM} in this 
subsection. 

5. If a high resistance or an open circuit is mea­
sured, repair or replace wiring and connectors 
between the ECM and the MAPS. 

MAPS Replacement 

1. Disconnect MAPS connector and remove the 
MAPS. 

2. Install the new MAPS paying attention to index 
its tab into the adaptor notch. 

3. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
retaining screw and torque it to specification. 

TIGHTENING TORQUE 

MAPS retaining screw I 10 N•m (89 lbf•in) 

4. Reinstall remaining parts removed, refer to ap­
plicable subsections. 
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EXHAUST GAS TEMPERATURE 
SENSOR (EGTS) 

F 1 8021A 

TYPICAL 
1. Muffler 

1 2 

2. Exhaust gas temperature sensor (EGTS) 

NOTE; An overheat signal will come on in the in­
formation center when the exhaust temperature 
reaches: 

ENGINE 

All 1503 

OVERHEAT 
TEMPERATURE 

110°C (230°F) 

EGTS Resistance Test (at Component) 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

1. Disconnect the connector from the EGTS. 

2. Set the multimeter ton selection and measure 
the resistance of the sensor. 

lmr201 t-025 
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The resistance should be as per the EGTS RESIS­
TANCE CHART that follows. Otherwise, replace 
the EGTS. 

EGTS RESISTANCE CHART 

TEMPERATURE RESISTANCE (OHMS) 

oc OF NOMINAL LOW HIGH 

- 30 - 22 12600 11800 13400 

- 20 - 4 11400 11000 11800 

- 10 14 9500 8000 11,000 

0 32 5900 4900 6900 

10 50 3800 3100 4500 

20 68 2500 2200 2800 

30 86 1700 1500 1900 

40 104 1200 1080 1320 

50 122 840 750 930 

60 140 630 510 750 

70 158 440 370 510 

80 176 325 280 370 

90 194 245 210 280 

100 212 195 160 210 

110 230 145 125 160 

120 248 115 100 125 

If the EGTS resistance is within specifications, 
test EGTS circuit. Refer to EGTS RESISTANCE 
TEST (,4 T ECMJ. 
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EGTS Resistance Test (at ECM) 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 

ECM ADAPTER TOOL 

(PIN 420 277 010) 

For 210 and 230 Series: 

ECM ADAPTER TOOL 

(PIN 529 036 166) 

1. Disconnect ECM connector A from the ECM. 

2. Install the appropriate ECM adapter. 

3. Check the circuit resistance as per following ta­
ble. 

150, 180 AND 200 SERIES 

ECM ADAPTER MEASUREMENT 

A-10 I A-26 
See EGTS 

RESISTANCE CHART 

210 AND 230 SERIES 

ECM ADAPTER MEASUREMENT 

A-J4 I A-H4 
See EGTS 

RESISTANCE CHART 

If resistance value is not within specifications and 
EGTS tested good, repair or replace wiring and 
connectors between the ECM and the EGTS. 

EGTS Replacement 

1. Disconnect the EGTS connector. 

2. Unscrew EGTS from muffler. 

3. Apply LOCTITE 518 (PIN 293 800 038) on the mid­
dle threads of the new EGTS. 

smr'2008.()1 3-041 _a 

1. Apply Loctite 518 in this area 

4. Install the EGTS. 

5. Torque the sensor to specification. 

TIGHTENING TORQUE 

EGTS I 16 N•m (142 lbf•in) 

6. Install the EGTS connector. 

7. Install all other removed parts, refer to applica­
ble subsections. 
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KNOCK SENSOR (KS) 

R1503motr174A 1 

1. Knock sensor (KS) 

KS Dynamic Test 

1. Connect B.U.D.S. software, refer to COMMU­
NICATION TOOLS AND 8. U.D.S. subsection. 

2. In B.U.D.S., select the Faults page tab and look 
for a Knock sensor fault. 

3. Start the engine and bring engine RPM above 
5000 RPM. 

NOTE: If the boat is out of water. connect a gar­
den hose to the hose adapter to cool exhaust sys­
tem. Refer to EXHAUST SYSTEM FLUSHING in 
the EXHAUST SYSTEM subsection. 

li!{o(@j Damages may occur to exhaust sys­
tem if not cooled with water. 

4. Using the B.U.D.S. software, monitor the knock 
sensor for a fault code. 

5. Stop engine. 

If no fault occurs. the knock sensor is good. 

If a fault occurs. carry out the following. 

- Ensure sensor and cylinder head contact sur­
faces are clean. 

- Ensure the correct mounting bolt and washer 
are used and are properly torqued. 

- Check the knock sensor resistance, refer to KS 
RESISTANCE TEST. 

NOTE: It is necessary to remove the intake man­
ifold to inspect the contact surfaces. Refer to IN­
TAKE MANIFOLD subsection. 
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KS Resistance Test 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect the knock sensor connector. 

smr2009-030-038_o 

TYPICAL - MODEL WITH iTC SHOWN 
1. KS connector 

2. Using the multimeter, measure the resistance 
between the knock sensor terminals. 

TYPICAL - MODEL WITH iTC SHOWN 

KNOCK SENSOR RESISTANCE@ 20°C {68°F) 

Approximately 5 Mn 

lmr201 1 -025 

If resistance is not as specified, replace knock 
sensor. 

If resistance is as specified, carry on with the fol­
lowing steps. 

3. Reconnect the knock sensor connector. 

4. Disconnect connector A from the ECM. 

5. Install the appropriate ECM adapter. 

6. Check circuit resistance through the knock sen­
sor as per following table. 

150, 180 AND 200 SERIES 

ECM ADAPTER 
MEASUREMENT 
@ 20°c (68°F) 

A-9 I A-23 Approximately 5 Mn 

210 AND 230 SERIES 

ECM ADAPTER 
MEASUREMENT 
@ 20°c (68°F) 

A-C3 l A-G2 Approximately 5 Mn 

If an open circuit is measured, repair or replace 
wiring and connectors between ECM and knock 
sensor. 

KS Replacement 

1. Remove the intake manifold. Refer to INTAKE 

MANIFOLD subsection. 

2. Disconnect KS sensor connector. 

sml20 1 0-032·002_o 

TYPICAL - INTAKE MANIFOLD REMOVED 
1. Knock sensor 

2. Knock sensor connector 

3. Unscrew and remove knock sensor from en­
gine. 

4. Clean contact surfaces. 

5. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) in 
threaded hole then install the new knock sen­
sor. 
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6. Torque sensor retaining screw to specification. 

TIGHTENING TORQUE 

Knock sensor retaining 

I screw 
23 N•m (17 lbf•ft) 

ffl'1if11§1 1mproper torque might prevent sen­
sor to work properly and lead engine to severe 
damage of internal components. 

7. Reconnect knock sensor connector. 
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FUEL TANK AND FUEL PUMP 

SERVICE TOOLS 

Description 

FUEL HOSE ADAPTER ................................................................. . 

FUEL TANK PRESSURE TEST CAP .............................................. . 

PRESSURE GAUGE ...................................................................... . 

STRAIGHT FITTING ...................................................................... . 

VACUUM/PRESSURE PUMP ...................................................... .. 

SERVICE PRODUCTS 

Part Number Page 

529 036 023 ......................................... 287 

529 035 870 ......................................... 286 

529 035 709 ......................................... 287 

293 710 037 ......................................... 286 

529 021 800 ......................................... 286 

Description Part Number Page 

LOCTITE 518 . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ................. 293 800 038 ......................................... 290 

lmr2011-026 281 



Section 04 FUEL SYSTEM 

Subsection 03 (FUEL TANK AND FUEL PUMP) 

Single Engine Models 

282 

5 N•m 
(44 lbfein) 

8 N•m 
& Loctite 

(71 lbfein) 
271 

+\ 
• 2 N•m 

(18 lbfein) 

.... 

1.7 N•m 
(15 lbf•in) 

9.5 N•m 
-(84 lbfein) 

& Loctite 567 
(pipe sealant) 

�� ............ ) ·� 
I 

I 
I 

I 

I 
I 

150 Speedster 
------------------------- , 

I 
I 

, _____________ ___________ J 
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Twin Engine Models 
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'..../-

Section 04 FUEL SYSTEM 

Subsection 03 (FUEL TANK AND FUEL PUMP) 

Loctite 
271 
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FUEL SYSTEM DIAGNOSTIC FLOW CHART 

Fuel pump does not run Activate electric system to enable fuel pump� Fuel pump runs 
for 2 sec. then stops -¥ 

Check fuse. Install fuel pressure gauge 
Check fuel pump operation. on fuel pressure line � � 

Repair or replace if necessary. 

.. 
'� 

� : Activate electric system to enable fuel pump 1 � 
Replace fuel 

·� pump module 

• ,, 
Fuel pump runs 

I 

.. + .. 
Repair or Fuel pressure less Fuel pressure within Fuel pressure more 
replace than specifications specifications than specifications 

� '¥ Fails 
Check fuel line/ � 

) rail for leaks 
It 

Fails 'f OK Crank or start 
I Perform fuel pump test engine I 

OK_J 
i t ,, t 
Fast -

Fuel pressure less Fuel pressure more Fuel pressure within 
pressure drop than specifications than specifications specifications 

No t 
Yes '� 

OK Check 
' Verify fuel fuel line/ 

pump check � rail for leaks 
>-Fail�' Repair or r-

valve replace FUEL SYSTEM OK 

F�ils I OK- f 
F
j
ils 

'� 

� Check fuel 
OK 

Perform fuel "- Replace fuel � 

injector l pump test r+ pump module 
� Retest 

OK 
l mr201«>023-004_aen 
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GENERAL 

A WARNING 

Always activate bilge blower 5 minutes mini­
mum before working in the engine compart­
ment to allow proper evacuation of any po­
tential fuel fumes. 

A WARNING 

Fuel lines remain under pressure at all times. 
Always proceed with care and use appro­
priate safety equipment when working on a 
pressurized fuel system. Wear safety glasses. 

A WARNING 

Always disconnect battery or turn main bat­
tery cut-off switch to OFF position prior to 
working on the fuel system. Fuel vapors 
are flammable and explosive under certain 
conditions. Always work in a well ventilated 
area. Do not allow fuel to spill on hot en­
gine parts and/or on electrical connectors. 
Proceed with care when removing/installing 
high pressure test equipment or disconnect­
ing fuel line connections. Cover the fuel 
line connection with an absorbent shop rag. 
Wipe off any fuel spillage in the bilge. 

A WARNING 

A high pressure leak test must be carried out 
whenever a fuel system component has been 
removed. 

A WARNING 

The fuel pump is energized for a few seconds 
and builds fuel pressure very quickly when­
ever the D.E.S.S. key is installed or the igni­
tion switch is turned ON. Prior to energize the 
electrical system, ensure there are no discon­
nected fuel lines. 

A WARNING 

Ensure wires and hoses are routed and se­
cured away from any vibrating, rotating, 
moving or hot components or sharp edges. 
Use appropriate shields and fastening de­
vices as per factory standards. 

f1lc1Ji@j Whenever repairing the fuel system, 
always check for water infiltration in the fuel 
tank. Replace any damaged, leaking or deteri­
orated fuel line. 
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SYSTEM DESCRIPTION 

The fuel system is comprised of: 

- A fuel tank 

- A non-vented fuel tank cap 

- A fuel pump module (2 on twin engines) 
mounted inside the fuel tank 

- A fuel vent system, and 

- A variety of hoses. 

The fuel pump module is basically comprised of: 

1. An electric fuel pump mounted inside a canister 
type pump reservoir 

2. A lower inlet filter 

3. An upper outlet filter 

4. A pressure regulator 

5. A float type fuel level sensor. 

\ 
2 

smr2ooe-022-007 _ a 

FUEL PUMP MODUL!i 
1. Fuel pump reservoir 
2. Lower inlet filter 
3. Upper outlet filter 
4. Fuel pressure regulator 
5. Float type fuel level sensor 

Fuel Pump Operation 

When the pump is in operation, it draws fuel into 
the canister through a lower inlet filter and a disk 
type valve. 

The pressurized fuel is pushed through an upper 
outlet filter to the fuel rail. 

Excess fuel pressure generated by the pump is 
routed from the upper filter back to the pump can­
ister reservoir by a pressure regulator mounted on 
the pump reservoir cover. 

When the electrical system is activated, the fuel 
pump will come on for approximately 2 seconds 
to pressurize the fuel rail in preparation for the en­
gine start. 

The ECM supplies the groL1nd signal to turn on the 
fuel pump motor. 
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The pressure regulator will ensure appropriate 
fuel pressure is supplied to the injectors. 

When the ECM receives a signal to shut down the 
engine it removes the fuel pump ground signal. 

Fuel Level Indication 

An electric f I oat type fuel level sensor is mounted 
on the side of the fuel pump reservoir. As the float 
moves with changing fuel levels, it varies a resis­
tance that changes the voltage signal coming from 
the fuel level gauge. This signal is representative 
of the fuel level. 

The fuel level gauge interprets the voltage signal 
that comes back from the fuel level sensor. It then 
displays the proper fuel level and activates a low 
fuel warning signal when required. 

The fuel level sensor resistance is at its lowest 
value when the fuel tank is full, and at its highest 
value when the tank is empty. 

Refer to the FUEL LEVEL SENSOR in this subsec­
tion for fuel level sensor testing procedures. 

INSPECTION 

FUEL SYSTEM LEAK TEST 

Fuel Tank Leak Test 

REQUIRED TOOLS 

FUEL TANK PRESSURE TEST 
CAP (P/N 529 035 870) 

STRAIGHT FITTING 
(P/N 293 710 037) 

VACUUM/PRESSURE PUMP 
(P/N 529 021 800) 

A WARNING 

• 
= == 

Whenever doing any type of repair on boat 
o r  if any components of the fuel system are 
disconnected, a pressure test must be done 
before starting engine. Ensure to verify fuel 
line ends for damage. Always cut damaged 
end before reinstallation. 

Proceed as follows: 

1. Remove fuel tank cap and chain. 

2. Fill up fuel tank. 

3. Install the straight fitting on the fuel tank pres­
sure test cap. 
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4. Install the test cap on fuel tank filler neck. 

5. Connect the pump to fitting on pressure test 
cap. 

lmr200&-022-006 

6. Pressurize fuel system. 

ii![,JmJj Never pressurize over recom­
mended pressure. 

PRESSURE 

34kPa (5 PSI) 

TIME WITHOUT 
PRESSURE DROP 

10 minutes 

7. If pressure is not maintained locate leak and re­
pair or replace component leaking. To ease leak 
search spray a solution of soapy water on com­
ponents. bubbles will indicate leak location. 

A WARNING 

If any leak is found, do not start the engine 
and wipe off any fuel leakage. Do not use 
electric powered tools on boat unless system 
has passed pressure test. 

Unscrew pressure test cap part way until pressure 
is relieved. Reinstall fuel tank cap. 

Fuel Circuit Leak Test (High Pressure) 

Refer to FUEL PUMP PRESSURE TESTbelow. 

FUEL PUMP PRESSURE TEST 
The pressure test will show the available pressure 
at the fuel pump outlet. It validates the pressure 
regulator, the fuel pump and leaks in the system. 

lmr2011-026 
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Subsection 03 (FUEL TANK AND FUEL PUMP) 

Preparation 

Before proceeding to the pressure test ensure the 
battery is fully charged. Battery voltage must be 
over 12 volts. 

Turn main battery cut-off switch to OFF position. 

Ensure there is enough gas in fuel tank. 

Ensure there is no leak from hoses and fittings. 
Repair any leak. 

Disconnect the pressure outlet hose from the fuel 
pump. 

A WARNING 

Cover the fuel line connection with an ab­
sorbent shop rag. Wipe off any fuel spillage 
inside the bilge. 

Access the fuel pump. Refer to FUEL TANK AC­
CESS in this subsection. 

Pressure Test 

Install pressure test tools between disconnected 
hose and fuel pump fitting (in line installation). 

REQUIRED TOOLS 

PRESSURE GAUGE 

b (P/N 529 035 709) 

FUEL HOSE ADAPTER -·-r·--(P/N 529 036 023) 

f 1 6R08A 2 1 

TYPICAL 
1. Hose disconnected from fuel pump 
2. In-line installation of fuel pressure gauge 

Turn main battery cut-off switch to ON position. 

Activate the electric system and observe fuel 
pressure. Do not crank engine. 

lmr2011-026 

Repeat test twice and compare readings to spec­
ifications in following table. 

NOTE: Release pressure using the valve on the 
pressure gauge between each test so that the 
gauge is "reset" to zero (0). 

MODEL 
FUEL PRESSURE 

(when installing key) 

1 50 Speedster 290 kPa to 310 kPa 
(155 engine) (42 PSI to 45 PSI) 

All other models 
386 kPa to 414 kPa 

(56 PSI to 60 PSI) 

Crank or start engine and observe fuel pressure. 
The fuel pressure should be the same as above. 

Stop engine. 

Conclusion 

If pressure is good, fuel pump and pressure regu­
lator are working adequately. 

If pressure is maintained after engine is stopped , 

there is no leakage in the system. 

A rapid pressure drop after engine is stopped indi­
cates leakage either from the fuel rail or from the 
fuel pump check valve. Check fuel rail for leaks. 

A slow pressure drop after engine is stopped indi­
cates leakage either from the fuel injector or from 
the fuel pressure regulator. Check fuel injector for 
leaks (see below). If it is not leaking then replace 
fuel pump module. 

PROCEDURES 

FUEL HOSES AND HOSE 
CLAMPS 

Never use a hose pincher on high pressure 
hoses. 

Fuel Hose and Clamp Inspection 

Inspect all fuel hoses for wear or cracks. 

Inspect all clamps for tightness. 

Fuel Hose Replacement 

When replacing the fuel lines, use only fuel ho­
mologated hoses to ensure proper and safe oper­
ation. 

For all hoses, position clamp 6.35 mm (1/4 in) from 
the end of hose. fully behind the barb and keep 
clamping screws rotated 180°. 
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Subsection 03 (FUEL TANK AND FUEL PUMP) 

Use of improper fuel lines could compromise 
fuel system integrity. 

Perform a fuel system leak test after replacing a 
fuel hose or clamp. See procedure in INSPEC­
TION 

FUEL PUMP 

Fuel Pump Access 

150 Speedster 

From the access cover under rear center seat. 

F04F1LA 

1. Access cover 

180 Challenger 

From the access cover from floor. 

288 

. -· 

. -
' -
' I - • 

... 

I 
• 

-

i 

1 

j 

l m r200 5-053-00 2 _a 

1. Access cover 

All Other Models 

From the engine compartment. 

Fuel Pump Operation Test 
When activating the electrical system, the fuel 
pump should run for 2 seconds to build up the 
pressure in the system. 

If the pump does not work, check fuel pump fuse. 

Disconnect fuel pump connector. 

Install a temporary connector on the fuel pump 
with wires long enough to make the connection 
outside the bilge . 

Connect fuel pump to a 12 V battery. 

IW.Ji[ll]j Running pump a few minutes with 
reverse polarity can damage the pump. 

lmr2011-026 
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l<rv2007-0t 9-003_a 

If pump does not run, replace the fuel pump mod­
ule. 

If pump runs, carry out the FUEL PUMP CIRCUIT 
TEST 

Fuel Pump Circuit Test 

Check voltage at fuel pump connector. 

lm<2007·019-003_b 

Activate the fuel pump. 

hm2011·026 

OBSERVATION SIGNIFICATION 

- Normal operation. 

Battery voltage is - It validates the ground 
read for approx. circuit through ECM. 
2 seconds then, it 

- When voltage drops to 
will drop to approx. 
11 Vdc approx. 11 Vdc, it validates 

that ECM switches fuel 
pump on and off. 

- Fuel pump power supply 

Battery voltage is circuit is defective. 

not read - Fuel pump ground circuit 
to ECM is defective. 

If battery voltage is not read, check the fuel pump 
power supply and ground circuits as follows. 

Fuel Pump Power Supply 

Check voltage between fuel pump connector and 
battery ground. 

VOLTAGE TEST 

TEST PROBES VOLTAGE 

Pin A 

I 
Battery ground 

Battery voltage 
(+probe) (- probe) 

If battery voltage is not read, back-probe the pin 
indicated in the next table with battery ground. 

MODEL PIN 

150 Series 
180 Series Pin A 1 of fuse block 1 
21 O Series 

200 Series Pin B-F of EFB 

230 Series Pin E 1 of fuse block 

If voltage is NOW good, check wiring and connec­
tors between fuse and fuel pump. 

If voltage is STILL not good, check fuse block. Re­

fer to INSTRUMENTS AND ACCESSORIES. 

Fuel Pump Ground Circuit 

Check continuity of fuel pump going towards 
ECM. 

MODEL CIRCUIT 

210 Series and 230 Series B-M1 

All other models B-29 

Fuel Pump Removal 

Turn main battery cut-off switch to OFF position. 

Access the fuel pump. Refer to FUEL PUMP AC­
CESS in this subsection. 
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Subsection 03 (FUEL TANK AND FUEL PUMP) 

Disconnect electrical connector. 

Slowly disconnect all hoses from fuel pump. 

l ml'l 007-01 9-005..I> 

1. Connector 
2. Vent tube 
3. Outlet hose 

Remove fuel pump retaining nuts. 

INuj[iJj While pulling out the fuel pump, pay 
attention to fuel sensor float arm. Float arm 
can get stuck and bend which can reduce the 
fuel sensor capabilities. 

Pull fuel pump out from opening. 

Fuel Pump Installation 

Check C-ring for cracks, bends or damage, replace 
if necessary. 

Install the studded C-ring and hold. Install new 
circlips on opposite studs to prevent ring from 
falling. 

lml'l006-022-000_a 

Apply LOCTITE 518 (P/N 293 800 038) around all 
studs. 
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1. Loctite 518 around circlips and around each stud 

Install a NEW rubber gasket and align the arrow 
on fuel pump with the dot on the gasket. 

lmr2007-0 1 9-006_a 

1. Arrow on pump aligned with dot on gasket 

Secure fuel pump using stainless steel flat wash­
ers and M5 stainless steel stop nuts. 

Tighten fuel pump nuts to specification using the 
following sequence. 

TIGHTENING TORQUE 

Fuel pump retaining nuts I 2 N•m (18 lbf•in) 
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Subsection 03 (FUEL TANK AND FUEL PUMP) 

l mt20 1C �023-005.;o 

SINGLE ENGINE CONFIGURATION 

lmr2010-023-003 .. a 

TWIN ENGINES CONFIGURATION 

Plug in fuel level connector to fuel pump. 

Perform a fuel system leak test. See procedure in 
INSPECT/ON 

Reinstall removed parts. 

FUEL FILTER 

Fuel Filter Removal 

NOTE: The fuel filter does not require replace­
ment under normal operating conditions. Replace 
only if permanently clogged or damaged. The fuel 
pump assembly has to be removed from the fuel 
tank to have access to the fuel filter. 

Remove fuel pump. Refer to FUEL PUMPfor the 
procedure. 

Turn fuel pump upside down. Using a small flat 
screwdriver, remove the fuel filter by prying the 
inner plastic ring. 

lmr2011-026 

f18ROEA 

1. Fuel filter 
2. Inner plastic ring 

Fuel Filter Inspection 

Check if particles are present in fuel filter. If so, 
replace it. 

Fuel Filter Installation 

New filter can be pressed back on by hand. En­
sure it is fully seated for complete filtering of the 
fuel. 

Reinstall fuel pump. 

FUEL LEVEL SENDER 

Fuel Level Sender Resistance Test 

150 and 180 Series 

Disconnect the fuel pump/fuel level sender con­
nector. 

200 Series 

Disconnect the starboard fuel pump/fuel level 
sender connector. 

210 Series 

For indication in the analog fuel gauge, disconnect 
the starboard fuel pump/fuel level sender connec­
tor. 

For indication in the information center, discon­
nect the port fuel pump/fuel level sender connec­
tor. 

230 Series 

For indication in the analog fuel gauge, disconnect 
the port fuel pump/fuel level sender connector. 
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For indication in the information center, discon-
nect the starboard fuel pump/fuel level sender 
connector. 

All Models 

Set multimeter to Ohms. 

Measure resistance as per table. 

FUEL LEVEL SENDER PIN 

B I c 

FUEL LEVEL 

Full 

Empty 

FUEL TANK 

Fuel Tank Inspection 

Fu el Filler Hose 

MEASUREMENT 

@ 20°c (68°F) 

See tables below for 
resistance value 

RESISTANCE (n) 

4.8 ± 2.2 

89.8 ± 3.6 

Verify fuel filler hose for damage. 

Always ensure that clamps are well positioned 
and tightened. 

TIGHTENING TORQUE 

Clamp I 2.8 N•m (25 lbf•in) 

Fuel Tank Straps 

Inspect retaining straps for wear or cracks. 

Fuel Tank 

Inspect fuel tank for wear caused by any abnormal 
contact or rubbing with other component(s). 

Disconnect fuel filler hose. 

Visually inspect the inside and outside of the fuel 
tank necks for crack(s). If crack(s) are existing, re­
place fuel tank. 

Check with your finger to feel the inside and out­
side surfaces of fuel tank. Flex fuel tank necks to 
ensure there are no hidden cracks. 
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2 

F07F06A 
3 A 5 

1. Tank upper surface 
2. Inspect outside, above upper surface 
3. Normal molding seam 
4. Inspect inside, above upper surface 
5. Base of the neck 

A. Approx. 4 mm (5/32 in) 

NOTE: A fuel tank is comprised of rotomolded 
cross-link polyethylene material. Therefore, no 
cracks are acceptable on any point of the tank. 

Fuel Tank Removal 

Engine(s) must be removed to withdraw the fuel 
tank. 

Siphon fuel tank. 

Disconnect fuel pump connections. See FUEL 
PUMP above. 

Disconnect fuel tank filler hose and vent hose. 

Cut locking ties as required to release wiring har­
ness. 

Release fuel tank straps. 

Remove fuel tank from boat. 

Check that fiberglass is n ot exposed 
fuel tank area. 

Fuel Tank Installation 

Ensure rubber pads are in place and in good con­
dition. 

Properly secure straps. Refer to exploded views 
at the beginning of this subsection for thread­
locker and proper torque. 

Properly secure harnesses. 

The vent line must be routed above the fuel fill 
hose with no sags in vent line between fill neck 
and tank. The vent line must be secured to fuel 
fill hose with locking ties but not inserted in the 
corrugated protector. 

Reinstall all other removed parts. Refer to the ap­
propriate subsection. 
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Perform a fuel system leak test. See procedure in 

INSPECTION 

lmr2011-026 293 
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Section 05 ELECTRICAL SYSTEM 

Subsection 01 (POWER DISTRIBUTION) 

POWER DISTRIBUTION 
150 Speedster and 180 Challenger Series 

CG B ENG 

lmr201 1·027-004_ o 

A= Amperes 
ACC FB = Accessory Fuse Block 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB = Console Ground Block 

lmrW1Hl2/ 

+ 3A 

A 

BP 

c 

MC-OSW 

180 CHALLENGER 
-----------

3A 

180 CHALLENGER 

35A 
CCTBKP 

_______ J 

ACCFB 
1 __________ 1 

CLK =Clock 
ENG= Engine 
FB2 - Fuse Box 2 

A2 B2 

FB2 

M C-0 SW = Main Cut-Off Switch 
ST RLY =Starter relay 

STRLY 

295 



Section 05 ELECTRICAL SYSTEM 
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200 Speedster 

C207 C225 

CGB 

STRLY 

VREG/RECT 

,,> CE=7,5A 

l mr2011-027-003_a 

A= Amperes 
BP = Bilge Pump 
CGB = Console Ground Block 
EFB = Engine Fuse Block 
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MC-OSW 

+ 3A'1> 

EFB 

20A 

30A 
STRLY 

VREG/RECT 

M C-0 SW= Main Cut-Off Switch 
ST RLY = Starter relay 
VCM = Vehicle Control Module 
V REG!RECT = Voltage regulator/rectifier 

EFB 
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21 O Challenger and 21 O WAKE Series 

CGB 
ENG 

CGB 

�-------------------, 

I PORT I 

81 

FB 1 

nl CE=7,5A 

l mr201 1-027-00 l _a 

A= Amperes 

A2 82 

FB2 

ACC CCT BKR PNL= Accessory Circuit Breaker Panel 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB = Console Ground Block 
ENG= Engine 

lmr201 1-027 

Section 05 ELECTRICAL SYSTEM 

Subsection 01 (POWER DISTRIBUTION) 

MC-OSW 

3A!1> 

3A 

GAUGE 

40A 
CCTBKR 

ACC CCT BKR PNL 

FB1 - Fuse Box 1 
FB2 - Fuse Box 2 

81 

FB 1 

M C-0 SW= Main Cut-Off Switch 
STBD = Starboard 
Gauge 
Port 

---------1 

A2 82 

FB2 
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230 Challenger and 230 WAKE Series 

MC-OSW 

+ 3A !1> 

........ 

CGB 
ENG 

3A 

BP 

GAUGE 
CGB 

--------------------, 

40A 
CCTBKR 

CB 1 

ACCCCT 
BKRPNL 

GAUGE 

1STBD 

ENG 
C-OSW 

---- , 
I PORT I 
I .--������� ��������t--��..--�����---1 I 

I 
I 84 

STRLY FB 1 
I I 

--------------------' 

m CE= 7,5A 
l m r201 1-027-002_o 

A= Amperes 
ACC CCT BKR PNL= Accessory Circuit Breaker Panel 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB = Console Ground Block 
ENG= Engine 
ENG C-0 SW = Engine cut-off switch 
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84 

FB2 STRLY 
I I 

-------------------- ' 

FB1 - Fuse Box 1 
FB2 · Fuse Box 2 
M C-0 SW= Main Cut-Off Switch 
STBD = Starboard 
ST RLY = Starter relay 
Gauge 
Port 
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GENERAL 

NOTE: Always refer to the applicable wiring di­
agram for details. See 2011 WIRING DIAGRAM 
BOOKLET PIN 219 100 547. 

ELECTRICAL SYSTEM 
ACTIVATION 

The electrical system can be activated without 
starting the engine. Proceed as follows: 

150, 180 and 200 Series 

- Turn main cut-off switch to ON. 

- Install tether cord cap on the engine cut-off 
switch. 

210 and 230 Series 

- Turn main cut-off switch to ON. 

- Turn ignition switch (key) to ON. 

- Install tether cord clip on the engine cut-off 
switch. 

MAIN CUT-OFF SWITCH 

Main Cut-Off Switch Description 
The main cut-off switch is used to control main 
electrical power application. When set to: 

- ON position, the battery provides current to the 
electrical system. 

- OFF position, the battery is isolated from the 
electrical system. 

NOTE: In OFF position, only the bilge pump (au­
tomatic mode) remains powered. 

lmo20 t 0-003-l 19_a 

MUST BE GREEN WHEN ON 
1. ON position 

MAIN CIRCUIT BREAKER 
(180/210/230 SERIES) 

A main breaker is used to protect the accessory 
circuits. 

lmr2011-027 

Section 05 ELECTRICAL SYSTEM 

Subsection 01 (POWER DISTRIBUTION) 

The main breaker can be manually tripped. 

2 

1 
lmo 2009-002-012.,b 

MAIN BREAKER 
1. Test button 
2. Reset lever tripped (off position) 

Main Circuits Breaker Location 

The main circuit breaker is located near the main 
cut-off switch. 

lmt2010-041-001J> 

TYPICAL - BEHIND MAIN CUT-OFF SWITCH 
1. Main breaker 
2. Main cut-off switch 

210 WAKE and 230 WAKE Models 

WAKE models use a second main breaker to pro­
tect the audio system. 

FUSES (150/180 SERIES) 

Most fuses are grouped in the main fuse boxes 
and the accessory fuse box. 

Main Fuse Boxes Location 

The main fuse boxes are located in the engine 
compartment. 
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TYPICAL - ENGINE MAIN FUSE BOXES 
7. Fuse box 7 
2. Fuxe box 2 

Accessory Fuse Box Location 

150 Speedster 

The accessory fuse box is located in the front stor­
age compartment. 

lmo2009-00 1-009 

ACCESSORY FUSE BOX 

180 Series 

The accessory fuse box is located on the star­
board side (RH), under the driver's console. 
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1. Access panel for accessory fuse box 

lmo2009-002-002 

ACCESSORY FUSE BOX 

Separate Fuse Holder Location 

Automatic Bilge Pump Fuse 

The automatic bilge pump fuse is located near the 
battery. 
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TYPICAL 
1. Auto-bilge fuse 

Fuse Identification 

Fuse Box 1 

NO. FB1 FUSES DESCRIPTION 

F1 Gauge 

F2 Beeper 

F3 Depth sounder (if equipped) 

F 4  Fuel level sensor 

F 5  Unused 

F 6  Fuel pump 

F7 Fuel injector/Ignition coil cyl 1 

F8 Fuel injector/Ignition coil cyl 2 

F9 Fuel injector/Ignition coil cyl 3 

F10 Unused 

F11 Diagnostic connector 

F12 Fuel level sensor resistor 

F13 Starter relay 

F14 CAPS 

Fuse Box 2 

NO. FB2 FUSES DESCRIPTION 

F15 Charging system 

F16 Main relay 

lmr2011.Q27 

3A 

3A 

3A 

3A 

-

10 A 

10 A 

10 A 

10 A 

-

15 A 

-

10 A 

3A 

30 A 

30 A 

Section 05 ELECTRICAL SYSTEM 

Subsection 01 (POWER DISTRIBUTION) 

Accessory Fuse Box 

NO. ACCESSORY FUSES DESCRIPTION 

F1 Bilge blower 5A 

F2 Bilge pump 3A 

F3 Navigation/Anchor lights 3A 

F4 Courtesy lights (if equipped) 3A 

F5 Radio 10 A 

F 6  12-volt power outlet 10 A 

F7 Horn (if equipped) 7.5 A 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5 A 

FUSES (200 SPEEDSTER) 

Most fuses are grouped in the VCM (vehicle con­
trol module) and the EFB (engine fuse box). 

VCM and EFB Location 

The VCM is located in the driver's console. 

The EFBs are located in the engine compartment 
(one per engi ne) . 

NOTE: The VCM and EFB look alike but have dif­
ferent internal circuits. 

lmr200S-050-004_e 

TYPICAL - VCM AND EFB 
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Separate Fuse Holders Location 

Automatic Bilge Pump and VCM Fuses 

The automatic bilge pump and VCM fuses are lo­
cated near the main cut-off switch. 

lmr201 t -027-050_a 

TYPICAL - BEHIND BATTERY CUT-OFF SWITCH 
1. VCM fuse 
2. Automatic bilge pump fuse 

Charging System and EFB Fuses 

The charging system and EFB fuses are located 
near the starter relay. 

l mr2011-027-051_e 

TYPICAL 
1. EFB 
2. Charging system and EFB fuses 
3. Starter relay 

Bilge Blower Fuses 

The bilge blower fuses are located near the 
blower motors . 
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Fuse Identification 

VCM 

NO. VCM FUSES DESCRIPTION 

F1 Accessories 

F2 Radio 

F3 Bilge blower 

F4 Bilge pump 

F5 Navigation/anchor lights 

F6 Courtesy lights 

10 A 

10 A 

10 A 

3A 

3A 

5A 

For more details on the VCM, refer to VCM (VEHI­
CLE CONTROL MODULE) in this subsection. 

EFB 

NO. EFB FUSES DESCRIPTION 

F1 Fuel pump 10 A 

F2 Fuel injector/Ignition coil cyl 3 10 A 

F3 ECM 5A 

F4 Fuel injector/Ignition coil cyl 1 10 A 

F5 Fuel injector/Ignition coil cyl 2 10 A 

F6 Gauges 2A 

For more details on the EFB, refer to EFB (ENGINE 
FUSE BLOCK) in this subsection. 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5A 

VCM 20 A 

Charging system 30 A 

EFB 15 A 

Bilge blower 5A 

FUSES (210 SERIES) 

Most fuses are grouped in the main fuse boxes. 
Each engine has 2 fuse boxes. 

Main Fuse Boxes Location 

The main fuse boxes are located in the engine 
compartment. 

lmr2011-027 



lmo20U l -003-!06_b 

TYPICAL 
1. Fuse box 1 (one per engine) 
2. Fuse box 2 (one per engine) 

Separate Fuse Holders Location 

Automatic Bilge Pump Fuse 

The automatic bilge pump fuse is located near the 
main cut-off switch. 

GPS Fuse 

The GPS fuse is located in the console. 

Bilge Blower Fuses 

The bilge blower fuses are located near the 
blower motors. 

Fuse Identification 

Fuse Box 1 

NO. FB1 FUSES DESCRIPTION 

F1 Gauge 

F2 Ignition Switch 

F3 Depth sounder m (if equipped) 

F4 Unused 

F5 Unused 

F6 Fuel pump 

F7 Fuel injector/Ignition coil cyl 1 

F8 Fuel injector/Ignition coil cyl 2 

F9 Fuel injector/Ignition coil cyl 3 

F10 Unused 

F11 Diagnostic connector 

F12 Port/Starboard detection 

F13 Starter relay !2l 

F14 CAPS 

(1) In port fuse box only 

(2) In starboard fuse box only 
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3A 

3A 

3A 

-

-

10 A 

10 A 

10 A 

10 A 

-

15 A 

-

10 A 

3A 

Section 05 ELECTRICAL SYSTEM 
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Fuse Box 2 

NO. FB2 FUSES DESCRIPTION 

F15 Charging system 30 A 

F16 Main relay 30 A 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5 A 

Bilge blower 5A 

GPS 3A 

CIRCUIT BREAKERS (210 SERIES) 

The low amps circuit breakers are grouped in the 
accessory circuit breaker panel. 

Accessory Circuit Breaker Panel 
Location 

The accessory circuit breaker panel is located un­
der the steering wheel. 

lmo201().()():). 1 07_a 

1. Circuit breaker panel location 
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Circuit Breaker Identification 

NO. BREAKER PANEL DESCRIPTION 

A Bilge pump (manual mode) 5A 

B Bilge blower 3A 

c Courtesy lights 3A 

D Navigation/Anchor lights 3A 

E 12-volt power outlets 10 A 

F Horn 10 A 

G Audio system 7.5 A 

H Heater (if equipped) 10 A 

I Ballast (if equipped) 15 A 

J Unused -

FUSES (230 SERIES) 

Most fuses are grouped in the main fuse boxes. 

Main Fuse Boxes Location 

The main fuse boxes are located in the engine 
compartment. 

Separate Fuse Holders Location 

Ignition, Automatic Bilge Pump and Gauge 
Fuses 

The ignition, automatic bilge pump and gauge 
fuses are located near the main cut-off switch. 

Bilge Pump Fuses (CE Models) 

The bilge pump fuses are located near the pumps. 

Ballast Fuses (Wake Models) 

The ballast fuses are located on the wake harness, 
near the 12-volt bus bar. 

Fuse Identification 

Fuse Box 1 (PORT) 

NO. FB1 FUSES DESCRIPTION 

F1 Fuel injector/Ignition coil cyl 1 

F2 Fuel injector/Ignition coil cyl 2 

F3 Fuel injector/Ignition coil cyl 3 

F4 ECM 

F5 Starter relay 

F6 Depth sounder (if equipped) 

F7 Main 

F8 CAPS 
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10 A 

10 A 

10 A 

3A 

5A 

3A 

30 A 

3A 

NO. FB1 FUSES DESCRIPTION 

F9 Gauges 3A 

F10 Charging System 30 A 

F11 Fuel pump 10 A 

Fuse Box 2 (STARBOARD) 

NO. FB2 FUSES DESCRIPTION 

F1 Fuel injector/Ignition coil cyl 1 10 A 

F2 Fuel injector/Ignition coil cyl 2 10 A 

F3 Fuel injector/Ignition coil cyl 3 10 A 

F4 ECM 3A 

F5 Starter relay 5A 

F6 Main 30 A 

F7 CAPS 3A 

F8 Diagnostic connector 15 A 

F9 Bilge blower 1 5A 

F10 Charging System 30 A 

F11 Bilge blower 2 5A 

F12 Ignition 5A 

F13 Fuel pump 10 A 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Ignition 3A 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5 A 

Bilge pump (CE models) 3A 

GPS 3A 

Ballast 5A 

CIRCUIT BREAKERS (230 SERIES) 

The low amps circuit breakers are grouped in the 
accessory circuit breaker panel. 

Accessory Circuit Breaker Panel 
Location 

The accessory circuit breaker panel is located un­

der the steering wheel. 
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TYPICAL 
1. Circuit breaker panel location 

Circuit Breaker Identification 

NO. BREAKER PANEL DESCRIPTION 

A Bilge pump (manual mode) 

B Bilge blowers 

c Courtesy lights 

D Navigation/Anchor lights 

E 12-volt power outlets 

F Horn 

G Audio system 

H Heater (if equipped) 

I Unused 

J Unused 

MAIN RELAY 
(150/180/210 SERIES) 

Main Relay Location 

5 A 

3A 

3A 

3A 

10 A 

10 A 

7.5 A 

10 A 

-

-

MODEL MAIN RELAY LOCATION 

150 Speedster Fuse box 2 

180 Series Fuse box 2 

210 Series Fuse box 2 (1 per engine) 

230 Series 
Fuse box 1 (PORT) 

Fuse box 2 (STARBOARD) 
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MAIN GROUNDS 

Engine Grounds 

smt2007-02 1 -004_b 

T YPICAL 
1. Engine grounds 

Ground Bus-Bar 
A ground bus bar provides a common ground con­
nection for many devices to the battery ground. It 
is usually located inside the console. 

In the following illustration, a ground bus-bar can 
be seen through the access hole behind the back­
rest of the seat in front of the console. 

lmr2007-022-002_a 

TYPICAL - 230 SERIES ILLUSTRATED 
1. Grounds from battery post 
2. Accessory grounds 

230 WAKE Model 

Besides the console ground bus-bar, the WAKE 
model uses a second ground bus-bar used specif­
ically for the wake accessories. 
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PROCEDURES 

VCM 
(VEHICLE CONTROL MODULE) 
(200 SPEEDSTER) 

VCM Description 

The Vehicle Control Module {VCM) manages the 
vehicle electrical system. 

The vehicle electrical components are protected 
by fuses integrated in the VCM. 

NOTE: The VCM and EFB are visually identical but 
the internal circuits are different. 

lmr2005-050-004_a 

TYPICAL - VCM FUSES 
1. Accessories 
2. Radio 
3. Blower 
4. Bi/gepump 
5. NAV lights 
6. Courtesy lights (if so equipped) 

VCM Connectors 

To identify the VCM connectors, follow the same 
instructions as for the EFB connectors. Refer to 
ENGINE FUSE BLOCK (EFBJ in this subsection. 

VCM Power Supply 

Ensure EFB is powered. See following tests. 

NOTE: Be aware that VCM low-current supply 
circuit gets its ground through the EFB. High-cur­
rent supplies get their grounds through each 
accessory at the console ground bus. 
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Low-Current Power Supply 

QUICK INDICATION THAT LOW-CURRENT 

CIRCUIT OF VCM IS NOT POWERED 

(assuming the observed component is working) 

- No D.E.S.S. operation 

- No speedometer operation. 

Check the following: 

- ECM fuse on EFB 

- Gauge fuse on EFB 

- VCM power supply wire and ground wires, see 
below. 

1. Install tether cord. 

2. Open back of connector "A" from VCM {see 
following illustration). 

3. Back-probe connector and read voltage as fol­
lows. 

SIDE 

Port 

Starboard 

lmr2007-064-050_b 

VCM 

CONNECTOR 
II 

A" 

Pin A-4 Pin A-3 

Pin A-19 Pin A-1 

VOLTAGE 

(Vdc) 

Battery 
voltage 

CONNECTOR REMOVED FOR CLARITY PURPOSE ONLY. KEEP 
CONNECTED FOR THE TEST 

If voltage is inadequate, recheck as follows. 

VCM 
VOLTAGE 

SIDE CONNECTOR BATTERY 
"A" (Vdc) 

To port 
Pin A-4 

EFB 
Ground Battery 

To post voltage 
starboard Pin A-19 

EFB 
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If voltage is now good, problem is in the ground 
circuits. Check VCM grounds as described in 
VCM GROUND CIRCUITS that follows. 

VCM Ground Circuits 

1. Disconnect connector "A" from VCM and EFB. 

2. Check continuity of wire between VCM and 
EFB as follows. 

VCM EFB 
S IDE CONNECTOR CONNECTOR RESISTANCE 

"A" "A" 

Port Pin A-3 Pin A-25 Close to 0 n 

Starboard Pin A-1 Pin A-25 (continuity) 

If continuity test failed, check/repair wiring/con­
nectors. 

If continuity is good, check ground circuit of EFB 
(from pin A-27). If it tests good, try a new EFB. 
Refer to EFB REPLACEMENT 

High-Current Power Supply 

NOTE: The tether cord is not required to power 
these circuits. 

QUICK INDICATION THAT HIGH-CURRENT 
CIRCUIT OF VCM IS NOT POWERED 

(assuming t he observed component is working) 

Inoperative: Lights, blower, manual operation 
of bilge pump and accessories 

Check the following: 
- Both in-line 20 A fuses. 

1. Disconnect "B" and "C" connectors from 
VCM. 

2. Using a multimeter, measure voltage of each 
supply wire as follows. 
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VCM 
BATTERY 

VOLTAGE 
CONNECTOR {Vdc) 

Connector B, 
pin E 

Ground post 
Battery 

Connector C, voltage 

pin F 

+ 

lm'1007-060-006_e 

If any test failed, check its wire continuity from 
battery. 

VCM Replacement 

Prior to replacing a VCM, ensure that all the tests 
have been carried out. 

NOTE: There is no programming or reset to per­
form when replacing the VCM. 

EFB (ENGINE FUSE BLOCK) 
(200 SPEEDSTER) 

EFB Description 

The Engine Fuse Block (EFB) distributes power to: 
- Engine-related components 

- ECM 
- VCM 

- lnstrument(s). 

These electrical components are protected by 
fuses integrated in the EFB. 

NOTE: The VCM and EFB are visually identical but 
the internal circuits are different. 
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TYPICAL - EFB FUSES 
1. Fuel pump 
2. Injector and Ignition coil (cyl 3) 
3. EMS 
4. Injector and Ignition coil (cyl 1) 
5. Injector and Ignition coil (cyl 2) 
6. Gauges 

EFB Connectors 

32-Pin Connector "A" 

TERMINAL IDENTIFICATION 
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7-Pin Connector "B" and "C" 

smr2005-056-003_a 

TERMINAL IDENTIFICATION 

NOTE: For more details on connector servic­
ing, refer to ELECTRICAL CONNECTORS AND 
WIRING DIAGRAM section. 

EFB Power Supply 

1. Disconnect "A" and "B" connectors from EFB. 

2. Using a multimeter, measure voltage as fol­
lows. 

EFB EFB 
VOLTAGE 

CONNECTOR CONNECTOR 
"B', "A" (Vdc) 

Pin 8-E Pin A-27 Battery 
voltage 
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If voltage is adequate EFB is properly supplied. 

If voltage is not adequate, recheck as follows. 

EFB VOLTAGE 
CONNECTOR BATTERY 

"B" {Vdc) 

Pin B-E Ground post 
Battery 
voltage 

lmr 2007.()6().()()6_a 

If voltage is adequate check EFB ground circuit 
(wiring to pin A-27). 

If voltage is still not adequate, check supply cir­
cuit. 

EFB Replacement 

NOTE: There is no programming or reset to per­
form when replacing the EFB. 
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IGNITION SYSTEM 

SERVICE TOOLS 

Description 

Section 05 ELECTRICAL SYSTEM 
Subsection 02 (IGNITION SYSTEM) 

Part Number Page 

ECM ADAPTER TOOL. .. . . . . . . . . . . . . . . . . . . . . . . . . ... . . . ... . . . . . . ... . . . ... . . . . . . . . . ... . . .  . 420 277 010 ......................................... 316 

ECM ADAPTER TOOL. ........ . . . . ....... . . . . .............. . . . . . . ...................... . 529 036 166 ......................................... 316 

FLUKE 115 MULTIMETER ........................................................... . 529 035 868 ................................. 313-317 

SERVICE PRODUCTS 

Description Part Number Page 

DOW CORNING 111 . . . . . . . . . ........... . . . . . . . . . ................... ..... . . . . . . . ......... 413 707 000 ......................................... 318 

LOCTITE 767 (ANTISEIZE LUBRICANT) . . . . ... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 800 070 ......................................... 319 

GENERAL 

A WARNING 
Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

W•>itij Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

A WARNING 

Never check for engine ignition spark from 
an open coil and/or spark plug as spark may 
cause potential fuel vapors to ignite. Always 
use an approved spark tester. 

SYSTEM DESCRIPTION 

The ignition system is a digital inductive type sys­
tem. 

Ignition system parameters such as ignition tim­
ing, spark duration, and firing order, as well as 
many other engine related functions are con­
trolled by the engine management system (EMS) 
in order to meet engine operational requirements. 
The EMS can detect many abnormalities includ­
ing a short circuit in the primary winding of the 
ignition coils as well as its associated circuits. 

Three separate ignition coils receive power from 
three separate fuses. 

lmr2011·028 

When a ground signal is provided by the ECM to 
an ignition coil primary winding, a high voltage is 
induced in the coil secondary winding that is used 
to produce a spark at the spark plug electrode. 

$t!V2009-032-002_• 

TYPICAL 
1. Ignition coils 

Ignition Timing 

Ignition timing is not adjustable. 

The ECM is programmed with data (ignition map­
pings) that it uses to establish optimum ignition 
timing under all engine operating conditions. 

It receives signals from a variety of sensors that 
it compares with the ignition mappings and uses 
it to control the ignition spark timing, duration and 
firing order. 

The firing of each spark plug is independent of the 
others. 
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Engine RPM Limiter 

The ECM will limit the maximum engine speed by 
cutting off ignition spark and fuel at a predeter­
mined engine RPM. 

ENGINE 

155 engine 

215, 255 and 260 engine 

210 and 230 Series 

RPM LIMITER 

7750 RPM 

8300 RPM 

On these models, the ECM will also control the 
throttle plate opening through the iTC system (in­
telligent Throttle Control) to limit maximum RPM. 
This is accomplished using an electronically con­
trolled throttle body that uses and ETA (Electric 
Throttle Actuator) and TPS (Throttle Position Sen­
sor). 

Knock Sensor 

A knock sensor is mounted on the cylinder block 
behind the intake manifold. It detects specific vi­
brations that would typically be generated by en­
gine detonation. 

If detonation occurs, the knock sensor detects 
it and the ECM goes into a specific operating 
mode whereby it temporarily retards the ignition 
advance until detonation stops. 

The ECM is able to identify in which cylinder the 
knocking occurs and modifies the ignition advance 
on that cylinder only. 

Refer to the ELECTRONIC FUEL INJECTION 
(EFI) subsection for testing and replacement pro­
cedures. 

TROUBLESHOOTING 

It is good practice to check for fault codes using 
the B.U.D.S. software as a first troubleshooting 
step. Refer to DIAGNOSTIC AND FAULT CODES 
subsection. 

Refer to POWER DISTRIBUTIONfor fuses and re­
lay information. 

Always refer to the WIRING DIAGRAM when 
troubleshooting an electrical circuit. 

IGNITJON SYSTEM TESTING 

1. Ensure Cyl 1, Cyl 2, and Cyl 3 fuses are in good 
condition (ignition/injection fuses). 

2. If a fuse is burnt, test for a short circuit or faulty 
component on that fuse circuit before replacing 
the fuse. 
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A WARNING 

Due to the possibility of flammable vapors ac­
cumulating in the bilge, you should always 
test for a short circuit which may produce a 
spark and ignite the vapors before replacing 
a burnt fuse. 

3. If a primary winding of an ignition coil or a cir­
cuit is at fault, a fault code will be set. Refer to 
DIAGNOSTIC AND FAULT CODESsubsection. 

4. If one cylinder is not firing and there is no fault 
code, replace each spark plug with a known 
good spark plug until the faulty plug is located. 

5. If the fault is not found, carry out an IGNITION 
COIL TEST USING B.UD.S. 

DIAGNOSTIC GUIDELINES 

The following is provided to help in diagnosing the 
probable cause of a problem. It is a guideline and 
should not be assumed to list all possible causes. 

ENGINE WILL NOT START (ENGINE 
TURNS OVER) 

1. Fouled or defective spark plug 

- Replace. 

2. Defective CPS 

- Check operation of CPS and replace if necessary. 
Refer to ELECTRONIC FUEL INJECTION (EFI) 
subsection. 

3. Defective trigger wheel 

- Check. Refer to PTO HOUSING AND MAGNETO 
subsection. 

4. Defective ig nition circuit 

- Check fuses, ignition coils, wiring and connec­
tors. 

ENGINE HARD TO START 

1. Spark plug faulty, fouled or worn out 

- Check spark plug condidon. Replace if necessary. 

ENGINE MISFIRES, RUNS IRREGULARLY 

1. Fouled, defective, worn spark plugs 

- Check spark plug condition. Replace if required. 

2. Defective T.O.P.S. switch (210 and 230 Series) 

- Check T.O.P.S. Refer to LUBRICATION subsec­
tion. 

3. Damaged trigger wheel/loose CPS 

- Check. Refer to PTO HOUSING AND MAGNETO 
subsection. 
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4. Defective ignition circuit 

- Check ignition coils, CYL fuses, wiring and con­
nectors condition. 

5. Poor engine grounds 

- Check/ground condition. Refer to POWER DIS­
TRIBUTION subsection. 

ENGINE CONTINUALLY BACKFIRES 

1. Fouled, defective spark plugs 

- Clean/replace. 

2. Damaged trigger wheel/defective or loose CPS 

- Check, refer to PTO HOUSING AND MAGNETO 
and ELECTRONIC FUEL INJECTION (EFI) sub­
sections. 

ENGINE DETONATION OR PINGING 

1. Knock sensor disconnected or faulty 

- Check, refer to ELECTRONIC FUEL INJECTION 
(EFIJ subsection. 

ENGINE LACKS ACCELERATION OR 
POWER 

1. Weak spark 

- Check spark plugs, coils, wiring and connections. 

PROCEDURES 

ENGINE CUT-OFF SWITCH 
(150, 180 AND 200 SERIES) 

150 and 180 Series 

The engine cut-oft switch used on these models 
has 4 wires and contains 2 reed switches working 
in parallel. 

200 Series 

The engine cut-off switch used on these models 
has 3 wires and contains 1 reed switch. 

Engine Cut-Off Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

NOTE: The following tests validate the reed 
switch and the engine cut-off switch ground. 

If any test fails, replace the engine cut-off switch. 
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If all readings are as specified, carry out a conti­
nuity test of the vehicle harness from the ECM to 
the engine cut-off switch. 

Tether Cord Removed 

1. Disconnect the engine cut-off switch connec­
tor. 

2. Set multimeter to n. 

3. Connect test probes to engine cut-off switch 
as per each applicable table and measure resis­
tance. 

BLACK 

ENGINE CUT-OFF SWITCH 
(150, 180 AND 200 SERIES) 

PROBE 

BLACK/YELLOW 

BLACK/PURPLE 
(150/180 series) 

RESISTANCE n 
@ 20°c (68°F) 

Open circuit 

WHITE/GREY Post terminal 

Close to 0 n 

BLACK Post ring 

Close to On 
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Tether Cord Installed 

BLACK 

ENGINE CUT-OFF SWITCH 
(150, 180 AND 200 SERIES) 

PROBE 

BLACK/YELLOW 

RESISTANCE n 
@ 20°c (68°F) 

Close to 0 n 

ENGINE CUT-OFF SWITCH 
(210 AND 230 SERIES) 

Engine Cut-Off Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect the engine cut-off switch connec­
tor. 

2. Set multimeter ton selection. 

3. Test the engine cut-off switch as per following 
table. 

TETHER CORD PROBE READING 

Removed Between pins 
OL (open 

circuit) 
1 and 2 

Installed Close to zero n 

If readings are as specified, engine cut-off switch 
is good. Carry out the following; 

MODEL TEST 

- Continuity test from engine 
cut-off switch (pin 2) to 
ignition switch (pin A) 

210 Series - Continuity test from engine 
cut-off switch (pin 1) to fuse 
F2 (contact A 10) of each fuse 
block 1 

- Continuity test from engine 
cut-off switch (pin 2) to 

230 Series 
ignition switch (pin B) 

- Continuity test from engine 
cut-off switch (pin 1) to fuse 
holder (contact Fl 
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On 210 Series, pay attention to the polarity of 
the 2 diodes in the circuit. Refer to appropriate 
WIRING DIAGRAMfrom the WIRING DIAGRAM 
BOOKLET (PIN 279 700 547). 

IGNITION SWITCH 

Ignition Switch Access 

1. To access to engine ignition switch connector, 
open the backrest of the seat in front of the 
helm. 

2. Open the soft access panel in front of the helm. 

Ignition Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) i 

1. Remove the connector from the switch. 

2. Set the multimeter ton selection. 

3. Test the ignition switch as per following table. 

IGNITION 
PROBE READING 

SWITCH 

Pins A and B OL (open 
OFF 

Pins C and D circuit) 

Pins A and B 
OL (open 

ACC. circuit) 

Pins C and D Close to zero n 

Pins A and B 
ON Close to zero n 

Pins C and D 

IGNITION SWITCH 
FUNCTIONALITY 

CONTACTS 

Pins A and B Ignition system 

Pins C and D Radio 

IGNITION COILS 

A WARNING 

Never check for engine ignition spark from 
an open coil and/or spark plug in the engine 
compartment as a spark may cause fuel va­
pors which may have accumulated in the 
bilge to ign ite. 
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Ignition Coil Test Using B.U.D.S. 

1. Connect to the latest applicable B.U.D.S. soft­
ware. Refer to COMMUNICATION TOOLS 

AND B.U.D.S. subsection. 

2. In B.U.D.S., select 

1. Activation page tab 

2. ECM tab. 

Ignition coil to be tested by selecting it on the en­
gine illustration. 

Enq1nt 

2 

j,_ 
smr1009-032-00 1_o 

TYPICAL - IGNITION COIL ACTIVATION 
1. Activation tab 
2. ECM tab 
3. Click on the desired ignition coil 

You should hear the spark occurring. If in doubt, 
use a sealed vapor proof spark tester or an induc­
tive spark tester as available from tool suppliers, 
to prevent a spark from occurring in the bilge. 

If there is no ignition at one or more coils, carry 
out an IGNITION COIL INPUT VOLTAGE TEST. 

If spark is weak, try a new spark plug. If spark is 
still weak, try a new ignition coil. 

NOTE: The voltage required to produce a spark in 
the combustion chamber is higher when the en­
gine is running. 

Ignition Coil Input Voltage Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

Make sure all key switch fuses are good before 
testing. 

1. Disconnect the applicable ignition coil connec­
tor. 

2. Set the multimeter to Vdc. 
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3. Activate electrical system without starting the 
engine. 

4. Measure voltage as per following table. Repeat 
for each ignition coil. 

TEST PROBES VOLTAGE 

PURPLE/BLUE wire 
(ignition coil no. 1) 

PURPLE/GREEN wire Battery 
Battery 

(ignition coil no. 2) negative (-) 
voltage 

PURPLE/ORANGE 
post 

wire 
(ignition coil no. 3) 

IGNITION COIL INPUT VOLTAGE TEST 

If test succeeded, refer to IGNITION COIL CON­

TROL CIRCUIT CONTINUITY TEST. 

If test failed, refer to IGNITION COIL POWER CIR­

CUIT CONTINUITY TEST. 

Ignition Coil Power Circuit Continuity 
Test 

1. Set multimeter ton position. 

2. Read resistance of the applicable ignition coil 
circuit. 
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150 AND 180 SERIES 

IGNITION COIL FUSE BOX 
RESISTANCE 

WIRE NO. 1 @ 
20°C (68°F) 

PURPLE/BLUE 

wire Terminal B11 

(ignition coil no. 1) 

PURPLE/GREEN 

wire Terminal B9 Close too n 
(ignition coil no. 2) 

PURPLE/ORANGE 

wire Terminal B7 
(ignition coil no. 3) 

200 SERIES 

IGNITION COIL 
RESISTANCE 

WIRE 
EFB @ 

20°C (68°F) 

PURPLE/BLUE 
wire Terminal B-C 

(ignition coil no. 1) 

PURPLE/GREEN 
wire Terminal B-D Close to 0 n 

(ignition coil no. 2) 

PURPLE/ORANGE 

wire Terminal B-G 
(ignition coil no. 3) 

210 AND 230 SERIES 

FUSE BOX 
RESISTANCE 

IGNITION COIL N0.1 OR 2 
WIRE (ACCORDING @ 

TO ENGINE) 
20°C (68°F) 

PURPLE/BLUE 

wire Terminal B11 
(ignition coil no. 1) 

PURPLE/GREEN 

wire Terminal 89 Close to 0 n 
(ignition coil no. 2) 

PURPLE/ORANGE 

wire Terminal B7 
(ignition coil no. 3) 

If test succeeded, the ignition coil power circuit 
is functional. Carry out a IGNITION COIL CON­
TROL CONTINUITY TESTwiring between the ig ­
nition coil and the ECM. 

If test to any ignition coil failed, test the following 
items separately and repair or replace as required. 
- Fuses (CYL 1, CYL 2, CYL 3) 

- Wiring from fuse box to ignition coil. 
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Refer to appropriate WIRING DIAGRAM from the 
WIRING DIAGRAM BOOKLET (PIN 219 700 547) 
for details. 

Ignition Coil Control Circuit Continuity 
Test 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 01 O) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect ECM connector "A". Refer to ELEC­
TRONIC FUEL INJECTION (EF/} subsection. 

2. Disconnect ignition coil connector. 

3. Install the ECM connector on the applicable 
ECM adapter tool and test for continuity of 
circuit as per model. 

150, 180 AND 200 SERIES 

IGNITION COIL ECM 
RESISTANCE 

WIRE ADAPTER @ 
20°C (68°F) 

BROWN/BLACK 

wire A-41 
(ignition coil no. 1) 

BROWN/ORANGE 
Close to On wire A-1 

(ignition coil no. 2) 
(continuity) 

BROWN/YELLOW 

wire A-29 

(ignition coil no. 3) 
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210 AND 230 SERIES 

IGNITION COIL ECM 
RESISTANCE 

@ WIRE ADAPTER 
20°c (68°F) 

BROWN/BLACK 
wire A-M4 

(ignition coil no. 1) 

B ROWN/0 RANGE 
Close to 0 n 

wire A-M2 
(continuity) 

(ignition coil no. 2) 

BROWN/YELLOW 
wire A-M1 

(ignition coil no. 3) 

If test failed. repair the connector or replace the 
engine wiring harness. 

If test succeeded, carry out an IGNITION COIL RE­
SISTANCE TEST 

Ignition Coil Resistance Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) I 

An ignition coil with a good resistance measure­
ment can still be faulty. Current leakage can occur 
at high voltage levels which is not detectable with 
an ohmmeter. Replacing the ignition coil may be 
necessary as a test. 

1. Remove ignition coil. Refer to IGNITION COIL 
REMOVAL in this subsection. 

2. Perform a visual inspection of the ignition coils. 
Check for corrosion, bent pins, loose or burnt 
contacts, and cracked or torn insulator. 

3. Test the resistance in both primary and sec­
ondary windings. 

smtO!Xl15-002 _a 

PRIMARY WINDING 

lmr2011-028 
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RESISTANCE 
CIRCUIT TERMINAL @ 

20°c (68°F) 

Primary 
1 and 2 o.85-1.15 n 

winding 

smr05-015-002_b 

SECONDARY WINDING 

RESISTANCE 
CIRCUIT TERMINAL @ 

20°c (68°F) 

Secondary 1 and spark 
9.5 - 13.5 kn 

winding plug terminal 

If any test failed, replace ignition coil. 

Ignition Coil Removal 

1. Disconnect ignition coil connector. 

RZ•JitiJj Do not remove the ignition coil be­
fore disconnecting the input connector or the 
wires may be damaged. Do not pry u p  ignition 
coil with a screwdriver to avoid damage. 

NOTE: Twist ignition coil in both directions as you 
pull it up to ease removal. 

Remove ignition coil from spark plug. 

Ignition Coil Lubrication 

1. Pull rubber seal down. 

$0$2009-011-00 2_• 

1. Rubber seal pulled down 
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2. Apply DOW CORNING 111 (PIN 413 707 000) to 
rubber seal seat as shown. 

sbs2009-01 1 -001 _a 

1. Apply product here 

3. Pull rubber seal back on its seat making sure the 
tabs on the ignition coil and the slots in the seal 
properly match together. 

4. Leave a ring of grease on top of the seal as 
shown to act as a water barrier. Wipe off the 
excess. 

1 

sbs2009-011 -003_• 

1. Correctly shaped excess of product 

5. Apply DOW CORNING 111(PIN413 707 000) on 
rubber seal contact area. 

- --==-==-- -- -I 

. ' -

-----

1. Apply product here 
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Ignition Coil Installation 

NOTE: Prior to inserting the ignition coil on its 
spark plug, apply sealant as described in IGNI­

TION COIL LUBRICATION 

1. Install coil in cylinder head hole. 

2. Push the ignition coil down to securely install it 
on the spark plug tip. 

3. Ensure the seal seats properly with top surface 
of engine valve cover. 

srn'2009-032-004_a 

TYPICAL 
1. Seal properly seated 

SPARK PLUGS 

Spark Plug Removal 
1. Disconnect the ignition coil input connector. 

2. Remove ignition coil. Refer to IGNITION COIL 

REMOVAL in this subsection. 

A WARNING 

Never remove an ignition coil from a spark 
plug without disconnecting it from the wiring 
harness. Flammable vapors may be present 
in the bilge. Should the tether cord be in­

stalled on the engine cut-off switch, a spark 
could be generated at the spark plug end of 
the coil possibly resulting in an explosion. 

3. Using a spark plug socket, release the torque 
applied to the spark plug. 

lmr2011-028 



2 

1. Approved socket 
2. Improper socket 

4. Clean the spark plug and cylinder head with 
pressurized air. 

5. Unscrew spark plug then use the ignition coil to 
take spark plug out of spark plug hole. 

smr2009-032-003_o 

TYPICAL 
1. Ignition coil 
2 Spark plug 

Troubleshooting a Fouled Spark Plug 

Fouling of the spark plug is indicated by irregular 
running or misfiring of the engine, decreased 
engine speed due to misfiring, reduced perfor­
mance, and increased fuel consumption. 

Other possible causes are: use of an incorrect 
or bad fuel, defective ignition system, incorrect 
spark plug gap, loss of compression, or lubricating 
oil entering the combustion chamber. 

The plug face of a fouled spark plug has either a 
wet or dry black carbon deposit. Such coatings 
form a conductive connection between the center 
electrode and the ground electrode. 

lmr2011-028 
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Spark Plug Analysis 

AoOEOAA 1 2 3 

TYPICAL 
1. Overheated (light grey, white) 

2. Normal (light brown, brown) 
3. Fouled (black, wet or dry, dark deposits, grey, melted coating) 

The plug face reveals the condition of the engine, 
operating condition, method of driving and fuel 
mixture. For this reason it is advisable to inspect 
the spark plug at prescribed intervals, examining 
the plug face (i.e. the part of the plug projecting 
into the combustion chamber). 

Spark Plug Installation 

Prior to installation, ensure the contact surfaces of 
the cylinder head and spark plug are free of grime. 

1. Using a wire feeler gauge, set electrode gap as 
specified in the following chart. 

ENGINE SPARK 
TORQUE 

GAP 
PLUG MM(IN) 

Hand 

NGK 
tighten 0.75mm 

1503 
DCPRSE 

+ 114 turn (.03in) 
with a 
socket 

2. Apply LOCTITE 767 (ANTISEIZE LUBRICANT) 

(PIN 293 800 070) over the spark plug threads to 
prevent possible seizure. 

3. Hand screw spark plug into cylinder head. 
Then, tighten the spark plug clockwise an ad­
ditional 1/4 turn with an approved spark plug 
socket. 

4. Install ignition coil. Refer to IGNITION COIL IN­
STALLATION in this subsection. 

5. Complete the installation in the reverse order of 
the removal. 
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CHARGING SYSTEM 

SERVICE TOOLS 

Section 05 ELECTRICAL SYSTEM 

Subsection 03 (CHARGING SYSTEM) 

Description Part Number Page 

FLUKE 115 MULTIMETER ............................................................ 529 035 868 ......................................... 322 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number Page 

EXTECH INDUCTIVE AMMETER.................................................. 380941 ....................... .................. 322 

SERVICE PRODUCTS 

Description Part Number Page 

DIELECTRIC GREASE................................................................... 293 550 004 ......................................... 325 

GENERAL 

SYSTEM DESCRIPTION 

The purpose of the charging system is to maintain 
the battery at a full state of charge and to provide 
the electrical system with the required electrical 
power for normal vehicle operation. 

Magneto 

The magneto is the primary source of electrical 
energy. It transforms a magnetic field into an elec­
tric current (AC). 

The magneto has a 3 phase, delta wound, 18 pole 
stator that is rated at 380 watts. 

F l lll1 1 R A 

TYPICAL 

Voltage Regulator/Rectifier 

The rectifier receives AC current from the mag­
neto and transforms it into direct current (DC). 

lmr201 1 ·029 

The voltage regulator, included in the same unit, 
limits voltage to a maximum level to prevent any 
damage to electrical components. 

Battery 

The battery supplies DC power to the electric 
starter for cranking the engine. During engine 
starting, it also supplies DC power to every elec­
trical and electronic system in the vehicle as well 
as all accessories. 

At low engine RPM operation and high current 
load conditions, it supplements the magneto 
output and helps to maintain a steady system 
voltage. 

INSPECTION 

CHARGING SYSTEM OUTPUT 

First ensure that battery is in good condition prior 
to performing the following tests. Refer to battery 
manufacturer's instructions. 

NOTE: It is good practice to check for fault 
codes using the B.U.D.S. software as a first trou­
bleshooting step. Refer to DIAGNOSTIC AND 

FAULT CODES subsection. 

Output Voltage Test Using B.U.D.S. 

1. Connect to the latest applicable B.U.D.S. soft­
ware. Refer to COMMUNICATION TOOLS 

AND 8.UD.S. subsection. 

2. Select Monitoring and ECM tabs. 

3. Start engine. 
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L![oitilj If boat is out of water, connect a gar­
den hose to cool exhaust system. Refer to EX­
HAUST SYSTEM subsection. 

4. Increase engine RPM as specified in the follow­
ing table and read voltage in B.U.D.S. 

OUTPUT VOLTAGE TEST USING B.U.D.S. 

TEST ENGINE SPEED VOLTAGE (DC) 

5500 RPM 14.5 ± .5 Vdc 

' tt n '' " " I·'·�·· t-1 

smr2009-033-00 l _ a 

TYPICAL 
1. Monitoring tab 
2. ECM tab 
3. Battery voltage 

If voltage is above specification, replace voltage 
regulator/rectifier. 

If voltage is below specification, check stator 
output and wiring harness prior to concluding that 
voltage regulator/rectifier is defective. Refer to 
PTO HOUSING AND MAGNETO subsection. 

Output Voltage Test Using a 
Multimeter 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) i 

1. Set multimeter to Vdc. 

2. Connect multimeter to battery posts. 
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TYPICAL· CHARGING SYSTEM VOLTAGE TEST AT BATTERY 
POSTS 

3. Start engine. 

ffloitfJI If boat is out of water, connect a gar­
den hose to cool exhaust system. Refer to EX­
HAUST SYSTEM subsection. 

4. Increase engine RPM as specified in the follow­
ing table and read voltage with the multimeter. 

OUTPUT VOLTAGE TEST USING A MULTIMETER 
TEST ENGINE SPEED VOLTAGE (DC) 

5500 RPM 14.5 ± .5 Vdc 

If voltage is above specification, replace voltage 
regulator/rectifier. 

If voltage is below specification, check stator 
output and wiring harness prior to concluding that 
voltage regulator/rectifier is defective. Refer to 
PTO HOUSING AND MAGNETO subsection. 

Output Current Test with an Inductive 
Ammeter 

1. Use an inductive ammeter such as the EXTECH 

INDUCTIVE AMMETER (PIN 380941) or equiva­
lent. 

lmr2010-026-001 

2. Turn on the ammeter and select 40 Ade. 

NOTE: Zero set the ammeter before use or read­
ing may be erroneous. 

lmr2011-029 
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l m'2010-023-005_a 

SINGLE ENGINE CONFIGURATION 

l m'2010-023-003_a 

TWIN ENGINES CONFIGURATION 

Plug in fuel level connector to fuel pump. 

Perform a fuel system leak test. See procedure in 
INSPECTION. 

Reinstall removed parts. 

FUEL FILTER 

Fuel Filter Removal 

NOTE: The fuel filter does not require replace­
ment under normal operating conditions. Replace 
only if permanently clogged or damaged. The fuel 
pump assembly has to be removed from the fuel 
tank to have access to the fuel filter. 

Remove fuel pump. Refer to FUEL PUMPfor the 
procedure. 

Turn fuel pump upside down. Using a small flat 
screwdriver, remove the fuel filter by prying the 
inner plastic ring. 

lmr2011 ·026 

F 18ROEA 

1. Fuel filter 
2. Inner plastic ring 

Fuel Filter Inspection 

Check if particles are present in fuel filter. If so, 
replace it. 

Fuel Filter Installation 

New filter can be pressed back on by hand. En­
sure it is fully seated for complete filtering of the 
fuel. 

Reinstall fuel pump. 

FUEL LEVEL SENDER 

Fuel Level Sender Resistance Test 

150 and 180 Series 

Disconnect the fuel pump/fuel level sender con­
nector. 

200 Series 

Disconnect the starboard fuel pump/fuel level 
sender connector. 

210 Series 

For indication in the analog fuel gauge, disconnect 
the starboard fuel pump/fuel level sender connec­
tor. 

For indication in the information center, discon­
nect the port fuel pump/fuel level sender connec­
tor. 

230 Series 

For indication in the analog fuel gauge, disconnect 
the port fuel pump/fuel level sender connector. 
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For indication in the information center, discon-
nect the starboard fuel pump/fuel level sender 
connector. 

All Models 

Set multimeter to Ohms. 

Measure resistance as per table. 

FUEL LEVEL SENDER PIN 

B I c 

FUEL LEVEL 

Full 

Empty 

FUEL TANK 

Fuel Tank Inspection 

Fuel Filler Hose 

MEASUREMENT 
@ 20°c (68°F) 

See tables below for 
resistance value 

RESISTANCE (n) 

4.8 ± 2.2 

89.8 ± 3.6 

Verify fuel filler hose for damage. 

Always ensure that clamps are well positioned 
and tightened. 

TIGHTENING TORQUE 

Clamp I 2.8 N•m (25 lbf•in) 

Fuel Tank Straps 

Inspect retaining straps for wear or cracks. 

Fuel Tank 

Inspect fuel tank for wear caused by any abnormal 
contact or rubbing with other component(s). 

Disconnect fuel filler hose. 

Visually inspect the inside and outside of the fuel 
tank necks for crack(s). If crack(s) are existing, re­
place fuel tank. 

Check with your finger to feel the inside and out­
side surfaces of fuel tank. Flex fuel tank necks to 
ensure there are no hidden cracks. 
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4 2 

F07F06A 
3 A 5 

1. Tank upper surface 
2. Inspect outside, above upper surface 
3. Normal molding seam 
4. Inspect inside, above upper surface 
5. Base of the neck 

A. Approx. 4 mm (5/32 in} 

NOTE: A fuel tank is comprised of rotomolded 
cross-link polyethylene material. Therefore, no 
cracks are acceptable on any point of the tank. 

Fuel Tank Removal 

Engine(s) must be removed to withdraw the fuel 
tank. 

Siphon fuel tank. 

Disconnect fuel pump connections. See FUEL 
PUMP above. 

Disconnect fuel tank filler hose and vent hose. 

Cut locking ties as required to release wiring har­
ness. 

Release fuel tank straps. 

Remove fuel tank from boat. 

Check that fiberglass is not exposed 
fuel tank area. 

Fuel Tank Installation 

Ensure rubber pads are in place and in good con­
dition. 

Properly secure straps. Refer to exploded views 
at the beginning of this subsection for thread­
locker and proper torque. 

Properly secure harnesses. 

The vent line must be routed above the fuel fill 
hose with no sags in vent line between fill neck 
and tank. The vent line must be secured to fuel 
fill hose with locking ties but not inserted in the 
corrugated protector. 

Reinstall all other removed parts. Refer to the ap­
propriate subsection. 
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Subsection 03 (FUEL TANK AND FUEL PUMP) 

Perform a fuel system leak test. See procedure in 

INSPECTION 

lmr2011-026 293 
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POWER DISTRIBUTION 
150 Speedster and 180 Challenger Series 

CG B ENG 

l mt2011-027-004_a 

A= Amperes 
ACC FB = Accessory Fuse Block 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB =Console Ground Block 

lmr201 l-027 

3A 

A 

BP 

c 

MC-OSW 

180 CHALLENGER 

( 

180 CHALLENGER --------
35A 
CCTBKP 

1 

'-- ------- ' 

IL----' 
'---------- ' 

CLK =Clock 
ENG= Engine 
FB2 - Fuse Box 2 

ACCFB 

A2 B2 

F82 

M C-0 SW= Main Cut-Off Switch 
ST RLY =Starter relay 

STRLY 
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200 Speedster 

C207 C225 

CGB 

STRLY 

VREGJRECT 

11) CE= 7,5A 
1nv20 1 1-021.ooo_a 

A= Amperes 
BP = Bilge Pump 
CGB = Console Ground Block 
EFB = Engine Fuse Block 
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MC-OSW 

3A<1l 

EFB 

20A 

STRLY 

VREGJRECT 

M C-0 SW = Main Cut-Off Switch 
ST RLY = Starter relay 
VCM = Vehicle Control Module 
V REG!RECT = Voltage regulator/rectifier 

EFB 

lmr2011-027 



210 Challenger and 210 WAKE Series 

+ 

CGB 
ENG 

CGB 

r-------------------1 

I PORT I 
I 

81 82 

FB 1 FB2 

,,, CE=7,5A 

l mr201 1 -027-001.• 

A= Amperes 
ACC CCT BKR PNL= Accessory Circuit Breaker Panel 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB = Console Ground Block 
ENG= Engine 

lmr2011-027 
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MC-OSW 

3A11l 

3A 

GAUGE 

40A 
CCTBKR 

ACC CCT BKR PNL 

FB 1 - Fuse Box 1 
FB2 - Fuse Box 2 

81 

FB 1 

M C-0 SW = Main Cut-Off Switch 
STBD = Starboard 
Gauge 
Port 

---------, 

82 

FB2 
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230 Challenger and 230 WAKE Series 

MC-OSW 

+ 3A<1l 

CGB 

3A 

BP 

GAUGE 
CGB 

-- ---------- - - ------ , 

40A 
CCTBKR 

CB1 

ACCCCT 
BKR PNL 

GAUGE 

•STBD 

ENG 
C-OSW 

---- , 
I PORT I 
I .--��-'--

������������+-��-.-������ 
I 

B4 

I STRLY FB 1 : 

�-------------------' 
<1> CE=7,5A 

lmr2011-027-002_• 

A= Amperes 
ACC CCT BKR PNL= Accessory Circuit Breaker Panel 
BP = Bilge Pump 
CCT BKR = Circuit Breaker 
CGB = Console Ground Block 
ENG= Engine 
ENG C-0 SW= Engine cut-off switch 
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FB1 - Fuse Box 1 
FB2 - Fuse Box 2 

B4 
I 

I FB2 STRLY I 

I 
I 

--------------------' 

M C-0 SW = Main Cut-Off Switch 
STBD = Starboard 
ST RL Y = Starter relay 
Gauge 
Port 

lmr2011·027 



GENERAL 

NOTE: Always refer to the applicable wiring di­
agram for details. See 2011 WIRING DIAGRAM 
BOOKLET PIN 219 100 547 

ELECTRICAL SYSTEM 
ACTIVATION 

The electrical system can be activated without 
starting the engine. Proceed as follows: 

150, 180 and 200 Series 
- Turn main cut-off switch to ON. 
- Install tether cord cap on the engine cut-off 

switch. 

21 O and 230 Series 
- Turn main cut-off switch to ON. 
- Turn ignition switch (key) to ON. 
- Install tether cord clip on the engine cut-off 

switch. 

MAIN CUT-OFF SWITCH 

Main Cut-Off Switch Description 

The main cut-off switch is used to control main 
electrical power application. When set to: 

- ON position, the battery provides current to the 
electrical system. 

- OFF position, the battery is isolated from the 
electrical system. 

NOTE: In OFF position, only the bilge pump (au­
tomatic mode) remains powered. 

1 

... • 9 
• 

lmo201 0-003-119_a 

MUST BE GREEN WHEN ON 
1. ON position 

MAIN CIRCUIT BREAKER 
(180/210/230 SERIES) 

A main breaker is used to protect the accessory 
circuits. 

lmr2011-027 
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The main breaker can be manually tripped. 

2 

1 
lm o 2 000-002-012_ b 

MAIN BREAKER 
1. Test button 
2. Reset lever tripped (off position) 

Main Circuits Breaker Location 
The main circuit breaker is located near the main 
cut-off switch. 

lmr201 0-041-001..b 

TYPICAL - BEHIND MAIN CUT-OFF SWITCH 
1. Main breaker 
2. Main cut-off switch 

210 WAKE and 230 WAKE Models 
WAKE models use a second main breaker to pro­
tect the audio system. 

FUSES (150/180 SERIES) 

Most fuses are grouped in the main fuse boxes 
and the accessory fuse box. 

Main Fuse Boxes Location 
The main fuse boxes are located in the engine 
compartment. 
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lmo2009-001-010_. 

TYPICAL - ENGINE MAIN FUSE BOXES 
1. Fuse box 1 

2. Fuxe box 2 

Accessory Fuse Box Location 

150 Speedster 

The accessory fuse box is located in the front stor­
age compartment. 

lmo2009-001-009 

ACCESSORY FUSE BOX 

180 Series 

The accessory fuse box is located on the star­
board side (RH). under the driver's console. 
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1 > 

1mo2009-002-001 _ a 

1. Access panel for accessory fuse box 

lmo2009-002-002 

ACCESSORY FUSE BOX 

Separate Fuse Holder Location 

Automatic Bilge Pump Fuse 

The automatic bilge pump fuse is located near the 
battery. 

lmr2011 ·027 



TYPICAL 
1. Auto-bilge fuse 

Fuse Identification 

Fuse Box 1 

NO. FB1 FUSES DESCRIPTION 

F1 Gauge 

F2 Beeper 

F3 Depth sounder (if equipped) 

F4 Fuel level sensor 

F5 Unused 

F6 Fuel pump 

F7 Fuel injector/Ignition coil cyl 1 

F8 Fuel injector/Ignition coil cyl 2 

F9 Fuel injector/Ignition coil cyl 3 

F10 Unused 

F11 Diagnostic connector 

F12 Fuel level sensor resistor 

F13 Starter relay 

F14 CAPS 

Fuse Box 2 

NO. FB2 FUSES DESCRIPTION 

F15 Charging system 

F16 Main relay 

lmr2011-027 

3A 

3A 

3A 

3A 

-

10 A 

10 A 

10 A 

10 A 

-

15 A 

-

10 A 

3A 

30 A 

30 A 
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Accessory Fuse Box 

NO. ACCESSORY FUSES DESCRIPTION 

F1 Bilge blower 5 A 

F2 Bilge pump 3A 

F3 Navigation/Anchor lights 3A 

F4 Courtesy lights (if equipped) 3A 

F5 Radio 10 A 

F6 12-volt power outlet 10 A 

F7 Horn (if equipped) 7.5 A 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5 A 

FUSES (200 SPEEDSTER) 

Most fuses are grouped in the VCM (vehicle con­
trol module) and the EFB (engine fuse box). 

VCM and EFB Location 

The VCM is located in the driver's console. 

The EFBs are located in the engine compartment 
(one per engine). 

NOTE: The VCM and EFB look alike but have dif­
ferent internal circuits. 

TYPICAL - VCM AND EFB 
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Separate Fuse Holders Location 

Automatic Bilge Pump and VCM Fuses 

The automatic bilge pump and VCM fuses are lo­
cated near the main cut-off switch. 

l m r 2011 -027.0SO_a 

TYPICAL - BEHIND BATTERY CUT-OFF SWITCH 
1. VCM fuse 
2. Automatic bilge pump fuse 

Charging System and EFB Fuses 

The charging system and EFB fuses are located 
near the starter relay. 

lmt2011· 027-051_. 

TYPICAL 
1. EFB 
2. Charging system and EFB fuses 
3. Starter relay 

Bilge Blower Fuses 

The bilge blower fuses are located near the 
blower motors. 
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Fuse Identification 

VCM 

NO. VCM FUSES DESCRIPTION 

F1 Accessories 

F2 Radio 

F3 Bilge blower 

F4 Bilge pump 

F5 Navigation/anchor lights 

F6 Courtesy lights 

10 A 

10 A 

10 A 

3A 

3A 

5A 

For more details on the VCM, refer to VCM (VEHI­
CLE CONTROL MODULE) in this subsection. 

EFB 

NO. EFB FUSES DESCRIPTION 

F1 Fuel pump 10 A 

F2 Fuel injector/Ignition coil cyl 3 10 A 

F3 ECM 5A 

F4 Fuel injector/Ignition coil cyl 1 10 A 

F5 Fuel injector/Ignition coil cyl 2 10 A 

F6 Gauges 2A 

For more details on the EFB, refer to EFB (ENGINE 
FUSE BLOCK) i n this subsection. 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5A 

VCM 20 A 

Charging system 30 A 

EFB 15 A 

Bilge blower 5A 

FUSES (210 SERIES) 

Most fuses are grouped in the main fuse boxes. 
Each engine has 2 fuse boxes. 

Main Fuse Boxes Location 

The main fuse boxes are located in the engine 
compartment. 
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TYPICAL 
1. Fuse box 1 (one per engine) 
2. Fuse box 2 (one per engine) 

Separate Fuse Holders Location 

Automatic Bilge Pump Fuse 

The automatic bilge pump fuse is located near the 
main cut-off switch. 

GPS Fuse 

The GPS fuse is located in the console. 

Bilge Blower Fuses 

The bilge blower fuses are located near the 
blower motors. 

Fuse Identification 

Fuse Box 1 

NO. FB1 FUSES DESCRIPTION 

F1 Gauge 

F2 Ignition Switch 

F3 Depth sounder (1) (if equipped) 

F4 Unused 

F5 Unused 

F6 Fuel pump 

F7 Fuel injector/Ignition coil cyl 1 

F8 Fuel injector/Ignition coil cyl 2 

F9 Fuel injector/Ignition coil cyl 3 

F10 Unused 

F11 Diagnostic connector 

F12 Port/Starboard detection 

F13 Starter relay t2l 

F14 CAPS 

(1) In port fuse box only 

(2) In starboard fuse box only 

tmr2011-027 

3A 

3A 

3A 

-

-

10 A 

10 A 

10 A 

10 A 

-

15 A 

-

10 A 

3A 
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Fuse Box 2 

NO. FB2 FUSES DESCRIPTION 

F15 Charging system 30 A 

F16 Main relay 30 A 

Separate Fuses 

SEPARATE FUSES DESCRIPTION 

Automatic bilge pump 
3A 

(All models except CE} 

Automatic bilge pump (CE models) 7.5 A 

Bilge blower 5A 

GPS 3A 

CIRCUIT BREAKERS (210 SERIES) 

The low amps circuit breakers are grouped in the 
accessory circuit breaker panel. 

Accessory Circuit Breaker Panel 
Location 

The accessory circuit breaker panel is located un­
der the steering wheel. 

lmo201 0-003-107_a 

1. Circuit breaker panel location 
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Circuit Breaker Identification 

NO. BREAKE R PANEL DESCRIPTION 

A Bilge pump (manual mode) 5A 

B Bilge blower 3A 

c Courtesy lights 3A 

D Navigation/Anchor lights 3A 

E 12-volt power outlets 10 A 

F Horn 10 A 

G Audio system 7.5 A 

H Heater (if equipped) 10 A 

I Ballast (if equipped) 15 A 

J Unused -

FUSES (230 SERIES) 

Most fuses are grouped in the main fuse boxes. 

Main Fuse Boxes Location 

The main fuse boxes are located in the engine 
compartment. 

Separate Fuse Holders Location 

Ignition, Automatic Bilge Pump and Gauge 
Fuses 

The ignition, automatic bilge pump and gauge 
fuses are located near the main cut-off switch. 

Bilge Pump Fuses (CE Models) 

The bilge pump fuses are located near the pumps. 

Ballast Fuses (Wake Models) 

The ballast fuses are located on the wake harness, 
near the 12-volt bus bar. 

Fuse Identification 

Fuse Box 1 (PORT) 

NO. FB1 FUSES DESCRIPTION 

F1 Fuel injector/Ignition coil cyl 1 

F2 Fuel injector/Ignition coil cyl 2 

F3 Fuel injector/Ignition coil cyl 3 

F4 ECM 

F5 Starter relay 

F6 Depth sounder (if equipped) 

F7 Main 

F8 CAPS 
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10 A 

10 A 

10 A 

3A 

5A 

3A 

30 A 

3A 

NO. FB1 FUSES DESCRIPTION 

F9 Gauges 3A 

F10 Charging System 30 A 

F11 Fuel pump 10 A 

Fuse Box 2 (STARBOARD) 

NO. FB2 FUSES DESCRIPTION 

F1 Fuel injector/Ignition coil cyl 1 10 A 

F2 Fuel injector/Ignition coil cyl 2 10 A 

F3 Fuel injector/Ignition coil cyl 3 10 A 

F4 ECM 3A 

F5 Starter relay 5A 

F6 Main 30 A 

F7 CAPS 3A 

F8 D iagnostic connector 15 A 

F9 Bilge blower 1 5A 

F10 Charging System 30 A 

F11 Bilge blower 2 5A 

F12 Ignition 5A 

F13 Fuel pump 10 A 

Separate Fuses 

SE PARATE FUSES DESCRIPTION 

Ignition 3A 

Automatic bilge pump 
3A 

(All models except CE) 

Automatic bilge pump (CE models) 7.5 A 

Bilge pump (CE models) 3A 

GPS 3A 

Ballast 5A 

CIRCUIT BREAKERS (230 SERIES) 

The low amps circuit breakers are grouped in the 
accessory circuit breaker panel. 

Accessory Circuit Breaker Panel 
Location 

The accessory circuit breaker panel is located un­
der the steering wheel. 

lmr2011-027 
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TYPICAL 
1. Circuit breaker panel location 

Circuit Breaker Identification 

NO. BREAKER PANEL DESCRIPTION 

A Bilge pump (manual mode) 

B Bilge blowers 

c Courtesy lights 

D Navigation/Anchor lights 

E 12-volt power outlets 

F Horn 

G Audio system 

H Heater (if equipped) 

I Unused 

J Unused 

MAIN RELAY 
(150/180/210 SERIES) 

Main Relay Location 

5A 

3A 

3A 

3A 

10 A 

10 A 

7.5 A 

10 A 

-

-

MODEL MAIN RELAY LOCATION 

150 Speedster Fuse box 2 

180 Series Fuse box 2 

210 Series Fuse box 2 (1 per engine) 

230 Series 
Fuse box 1 (PORT) 

Fuse box 2 (STARBOARD) 

lmr2011-027 
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MAIN GROUNDS 

Engine Grounds 

smr2007.()2 1 .004_b 

TYPICAL 
1. Engine grounds 

Ground Bus-Bar 

A ground bus bar provides a common ground con­
nection for many devices to the battery ground. It 
is usually located inside the console. 

In the following illustration, a ground bus-bar can 
be seen through the access hole behind the back­
rest of the seat in front of the console. 

l m'2007.o22.002_a 

TYPICAL - 230 SERIES ILLUSTRATED 
1. Grounds from battery post 
2. Accessory grounds 

230 WAKE Model 

Besides the console ground bus-bar, the WAKE 
model uses a second ground bus-bar used specif­
ically for the wake accessories. 
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PROCEDURES 

VCM 
(VEHICLE CONTROL MODULE) 
(200 SPEEDSTER) 

VCM Description 

The Vehicle Control Module (VCM) manages the 
vehicle electrical system. 

The vehicle electrical components are protected 
by fuses integrated in the VCM. 

NOTE: The VCM and EFB are visually identical but 
the internal circuits are different. 

l mr2006-050-004 _• 

TYPICAL - VCM FUSES 

7. Accessories 
2. Radio 
3. Blower 
4. Bilge pump 
5. NAV lights 
6. Courtesy lights (if so equipped) 

VCM Connectors 

To identify the VCM connectors, follow the same 
instructions as for the EFB connectors. Refer to 
ENGINE FUSE BLOCK (EFB) in this subsection. 

VCM Power Supply 

Ensure EFB is powered. See following tests. 

NOTE: Be aware that VCM low-current supply 
circuit gets its ground through the EFB. High-cur­
rent supplies get their grounds through each 
accessory at the console ground bus. 
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Low-Current Power Supply 

QUICK INDICATION THAT LOW-CURRENT 
CIRCUIT OF VCM IS NOT POWERED 

(assuming the observed component is working) 

- No D.E.S.S. operation 
- No speedometer operation. 

Check the following: 
- ECM fuse on EFB 
- Gauge fuse on EFB 

- VCM power supply wire and ground wires, see 
below. 

1. Install tether cord. 

2. Open back of connector "A" from VCM (see 
following illustration). 

3. Back-probe connector and read voltage as fol­
lows. 

SIDE 
VCM VOLTAGE 

CONNECTOR "A" (Vdc) 

Port Pin A-4 Pin A-3 Battery 
Starboard Pin A-19 Pin A-1 voltage 

lmr2007-064-050_b 

CONNECTOR REMOVED FOR CLARITY PURPOSE ONLY. KEEP 

CONNECTED FOR THE TEST 

If voltage is inadequate, recheck as follows. 

VCM 
VOLTAGE 

SIDE CONNECTOR BATIE RY 
"A" (Vdc) 

To port Pin A-4 EFB 
Ground Battery 

To post voltage 
starboard Pin A-19 

EFB 
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If voltage is now good, problem is in the ground 
circuits. Check VCM grounds as described in 
VCM GROUND CIRCUITS that follows. 

VCM Ground Circuits 

1. Disconnect connector "A" from VCM and EFB. 

2. Check continuity of wire between VCM and 
EFB as follows. 

VCM EFB 
SIDE CONNECTOR CONNECTOR RESISTANCE 

"A" "A" 

Port Pin A-3 Pin A-25 Close to 0 n 

Starboard Pin A-1 Pin A-25 (continuity) 

If continuity test failed, check/repair wiring/con­
nectors. 

If continuity is good, check ground circuit of EFB 
(from pin A-27). If it tests good, try a new EFB. 
Refer to EFB REPLACEMENT 

High-Current Power Supply 

NOTE: The tether cord is not required to power 
these circuits. 

QUICK INDICATION THAT HIGH-CURRENT 

CIRCUIT OF VCM IS NOT POWERED 
(assuming the observed component is working) 

Inoperative: Lights, blower, manual operation 
of bilge pump and accessories 

Check the following: 
- Both in-line 20 A fuses. 

1. Disconnect "B" and "C" connectors from 
VCM. 

2. Using a multimeter, measure voltage of each 
supply wire as follows. 

lmr2011-027 
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VCM 
BATTERY 

VOLTAGE 

CONNECTOR (Vdc) 

Connector B, 
pin E 

Ground post 
Battery 

Connector C, 
voltage 

pin F 

tmr2007-060-006.a 

If any test failed, check its wire continuity from 
battery. 

VCM Replacement 

Prior to replacing a VCM, ensure that all the tests 
have been carried out. 

NOTE: There is no programming or reset to per­
form when replacing the VCM. 

EFB (ENGINE FUSE BLOCK) 
(200 SPEEDSTER) 

EFB Description 

The Engine Fuse Block (EFB) distributes power to: 
- Engine-related components 
- ECM 

- VCM 
- lnstrument(s). 

These electrical components are protected by 
fuses integrated in the EFB. 

NOTE: The VCM and EFB are visually identical but 
the internal circuits are different. 
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TYPICAL - EFB FUSES 
1. Fuel pump 
2. Injector and Ignition coil (cyl 3) 
3. EMS 
4. Injector and Ignition coil (cyl 1) 
5. Injector and Ignition coil (cy/ 2) 
6. Gauges 

EFB Connectors 

32-Pin Connector "A" 

s.m r 2005-056-009_i 

TERMINAL IDENTIFICATION 
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7-Pin Connector "B" and "C" 

s mr2005-05 6-0G3_a 

TERMINAL IDENTIFICATION 

NOTE: For more details on connector servic­
ing, refer to ELECTRICAL CONNECTORS AND 
WIRING DIAGRAM section. 

EFB Power Supply 

1. Disconnect "A" and "B" connectors from EFB. 

2. Using a multimeter, measure voltage as fol­
lows. 

EFB EFB 
VOLTAGE CONNECTOR CONNECTOR 

(Vdc) "B" "A" 

Pin B-E Pin A-27 Battery 
voltage 
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If voltage is adequate EFB is properly supplied. 

If voltage is not adequate, recheck as follows. 

EFB VOLTAGE CONNECTOR BATTERY 
"B" (Vdc) 

Pin B-E Ground post Battery 
voltage 

l mr20 07.()60.()()6_o 

If voltage is adequate check EFB ground circuit 
(wiring to pin A-27). 

If voltage is still not adequate, check supply cir­
cuit. 

EFB Replacement 

NOTE: There is no programming or reset to per­
form when replacing the EFB. 

lmr2011·027 
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IGNITION SYSTEM 

SERVICE TOOLS 

Description 

Section 05 ELECTRICAL SYSTEM 
Subsection 02 (IGNITION SYSTEM) 

Part Number Page 

ECM ADAPTER TOOL. ... . . . . . . ... . . . . . . . . . ... . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . ....... . 420 277 010 ......................................... 316 

ECM ADAPTER TOOL. ................................................................. . 529 036 166 ......................................... 316 

FLUKE 115 MULTIMETER ........................................................... . 529 035 868 ................................. 313-317 

SERVICE PRODUCTS 

Description Part Number Page 

DOW CORNING 111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  413 707 000 ......................................... 318 

LOCTITE 767 (ANTISEIZE LUBRICANT) ... .... ... ...... ...... ..... . . . ... ... ... 293 800 070 ......................................... 319 

GENERAL 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

IMtJi[iJI Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

A WARNING 

Never check for engine ignition spark from 
an open coil and/or spark plug as spark may 
cause potential fuel vapors to ignite. Always 
use an approved spark tester. 

SYSTEM DESCRIPTION 

The ignition system is a digital inductive type sys­
tem. 

Ignition system parameters such as ignition tim­
ing, spark duration, and firing order, as well as 
many other engine related functions are con­
trolled by the engine management system (EMS) 
in order to meet engine operational requirements. 
The EMS can detect many abnormalities includ­
ing a short circuit in the primary winding of the 
ignition coils as well as its associated circuits. 

Three separate ignition coils receive power from 
three separate fuses. 

lmr2011-028 

When a ground signal is provided by the ECM to 
an ignition coil primary winding, a high voltage is 
induced in the coil secondary winding that is used 
to produce a spark at the spark plug electrode. 

sm r2009-032-00Z..a 

TYPICAL 
1. Ignition coils 

Ignition Timing 

Ignition timing is not adjustable. 

The ECM is programmed with data (ignition map­
pings} that it uses to establish optimum ignition 
timing under all engine operating conditions. 

It receives signals from a variety of sensors that 
it compares with the ignition mappings and uses 
it to control the ignition spark timing, duration and 
firing order. 

The firing of each spark plug is independent of the 
others. 
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Engine RPM Limiter 

The ECM will limit the maximum engine speed by 
cutting off ignition spark and fuel at a predeter­
mined engine RPM. 

ENGINE RPM LIMITER 

155 engine 7750 RPM 

215, 255 and 260 engine 8300 RPM 

210 and 230 Series 

On these models, the ECM will also control the 
throttle plate opening through the iTC system (in­
telligent Throttle Control) to limit maximum RPM. 
This is accomplished using an electronically con­
trolled throttle body that uses and ETA (Electric 
Throttle Actuator) and TPS (Throttle Position Sen­
sor). 

Knock Sensor 

A knock sensor is mounted on the cylinder block 
behind the intake manifold. It detects specific vi­
brations that would typically be generated by en­
gine detonation. 

If detonation occurs, the knock sensor detects 
it and the ECM goes into a specific operating 
mode whereby it temporarily retards the ignition 
advance until detonation stops. 

The ECM is able to identify in which cylinder the 
knocking occurs and modifies the ignition advance 
on that cylinder only. 

Refer to the ELECTRONIC FUEL INJECTION 

(EFI) subsection for testing and replacement pro­
cedures. 

TROUBLESHOOTING 

It is good practice to check for fault codes using 
the B.U.D.S. software as a first troubleshooting 
step. Refer to DIAGNOSTIC AND FAULT CODES 

subsection. 

Refer to POWER DISTRIBUTIONfor fuses and re­
lay information. 

Always refer to the WIRING DIAGRAM when 
troubleshooting an electrical circuit. 

IGNITION SYSTEM TESTING 

1. Ensure Cyl 1, Cyl 2, and Cyl 3 fuses are in good 
condition (ignition/injection fuses). 

2. If a fuse is burnt, test for a short circuit or faulty 
component on that fuse circuit before replacing 
the fuse. 
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A WARNING 

Due to the possibility of flammable vapors ac­
cumulating in the bilge, you should always 
test for a short circuit which may produce a 
spark and ignite the vapors before replacing 
a burnt fuse. 

3. If a primary winding of an ignition coil or a cir­
cuit is at fault, a fault code will be set. Refer to 
DIAGNOSTIC AND FAULT CODES subsection. 

4. If one cylinder is not firing and there is no fault 
code, replace each spark plug with a known 
good spark plug until the faulty plug is located. 

5. If the fault is not found, carry out an IGNITION 

COIL TEST USING B.U.D.S. 

DIAGNOSTIC GUIDELINES 

The following is provided to help in diagnosing the 
probable cause of a problem. It is a guideline and 
should not be assumed to list all possible causes. 

ENGINE WILL NOT START (ENGINE 
TURNS OVER) 

1. Fouled or defective spark plug 

- Replace. 

2. Defective CPS 

- Check operation of CPS and replace if necessary. 
Refer to ELECTRONIC FUEL INJECTION (EFIJ 
subsection. 

3. Defective trigger wheel 

- Check. Refer to PTO HOUSING AND MAGNETO 
subsection. 

4. Defective ignition circuit 

- Check fuses, ignition coils, wiring and connec­
tors. 

ENGINE HARD TO START 

1. Spark plug faulty, fouled or worn out 

- Check spark plug condition. Replace if necessary. 

ENGINE MISFIRES, RUNS IRREGULARLY 

1. Fouled, defective, worn spark plugs 

- Check spark plug condition. Replace if required. 

2. Defective T.O.P.S. switch (210 and 230 Series) 

- Check T.O.P.S. Refer to LUBRICATION subsec­
tion. 

3. Damaged trigger wheel/loose CPS 

- Check. Refer to PTO HOUSING AND MAGNETO 
subsection. 
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4. Defective ignition circuit 

- Check ignition coils, CYL fuses, wiring and con­
nectors condition. 

5. Poor engine grounds 

- Check/ground condition. Refer to POWER DIS­
TRIBUTION subsection. 

ENGINE CONTINUALLY BACKFIRES 

1. Fouled, defective spark plugs 

- Clean/replace. 

2. Damaged trigger wheel/defective or loose CPS 

- Check, refer to PTO HOUSING AND MAGNETO 
and ELECTRONIC FUEL INJECTION (EFI) sub­
sections. 

ENGINE DETONATION OR PINGING 

1. Knock sensor disconnected or faulty 

- Check, refer to ELECTRONIC FUEL INJECTION 
(EFI) subsection. 

ENGINE LACKS ACCELERATION OR 
POWER 

1. Weak spark 

- Check spark plugs, coils, wiring and connections. 

PROCEDURES 

ENGINE CUT-OFF SWITCH 
{150, 180 AND 200 SERIES) 

150 and 180 Series 

The engine cut-off switch used on these models 
has 4 wires and contains 2 reed switches working 
in parallel. 

200 Series 

The engine cut-off switch used on these models 
has 3 wires and contains 1 reed switch. 

Engine Cut-Off Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(P/N 529 035 868) 

NOTE: The following tests validate the reed 
switch and the engine cut-off switch ground. 

If any test fails, replace the engine cut-off switch. 

lm12011·028 
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If all readings are as specified, carry out a conti­
nuity test of the vehicle harness from the ECM to 
the engine cut-off switch. 

Tether Cord Removed 

1 . Disconnect the engine cut-off switch connec­
tor. 

2. Set multimeter to n. 

3. Connect test probes to engine cut-off switch 
as per each applicable table and measure resis­
tance. 

ENGINE CUT-OFF SWITCH 
(150, 180 AND 200 SERIES) 

PROBE 

BLACK 

BLACK/YELLOW 

BLACK/PURPLE 
(150/180 series) 

WHITE/GREY Post terminal 

BLACK Post ring 

t� 

RESISTANCE n 

@ 20°c (68°F) 

Open circuit 

Close to On 

Close to 0 n 
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Tether Cord Installed 

BLACK 

ENGINE CUT-OFF SWITCH 
(150, 180 AND 200 SERIES) 

PROBE 

BLACK/YELLOW 

RESISTANCE n 
@ 20°c (68°F) 

Close to 0 n 

ENGINE CUT-OFF SWITCH 
(210 AND 230 SERIES) 

Engine Cut-Off Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

1. Disconnect the engine cut-off switch connec­
tor. 

2. Set multimeter to n selection. 

3. Test the engine cut-off switch as per following 
table. 

TETHER CORD PROBE READING 

Removed Between pins 
OL (open 

circuit) 
1 and 2 

Installed Close to zero n 

If readings are as specified, engine cut-off switch 
is good. Carry out the following; 

MODEL TEST 

- Continuity test from engine 
cut-off switch (pin 2) to 
ignition switch (pin A) 

210 Series - Continuity test from engine 
cut-off switch (pin 1) to fuse 
F2 (contact A 10) of each fuse 
block 1 

- Continuity test from engine 
cut-off switch (pin 2) to 

230 Series 
ignition switch (pin B} 

- Continuity test from engine 
cut-off switch (pin 1) to fuse 
holder (contact F) 
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On 210 Series, pay attention to the polarity of 
the 2 diodes in the circuit. Refer to appropriate 
WIRING DIAGRAM from the WIRING DIAGRAM 
BOOKLET (PIN 219 100 547). 

IGNITION SWITCH 

Ignition Switch Access 

1. To access to engine ignition switch connector, 
open the backrest of the seat in front of the 
helm. 

2. Open the soft access panel in front of the helm. 

Ignition Switch Continuity Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(PIN 529 035 868) 

1. Remove the connector from the switch. 

2. Set the multimeter ton selection. 

3. Test the ignition switch as per following table. 

IGNITION 
PROBE READING 

SWITCH 

Pins A and B OL (open OFF 
Pins C and D circuit) 

Pins A and B 
OL (open 

ACC. circuit) 

Pins C and D Close to zero n 

Pins A and B 
ON 

Pins C and D 
Close to zero n 

IGNITION SWITCH 
FUNCTIONALITY 

CONTACTS 

Pins A and B Ignition system 

Pins C and D Radio 

IGNITION COILS 

A WARNING 

Never check for engine ignition spark from 
an open coil and/or spark plug in the engine 
compartment as a spark may cause fuel va­
pors which may have accumulated in the 
bilge to ignite. 
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Ignition Coil Test Using B.U.D.S. 

1. Connect to the latest applicable B.U.D.S. soft­
ware. Refer to COMMUNICATION TOOLS 

AND B.U.D.S. subsection. 

2. In B.U.D.S., select: 
1 . Activation page tab 

2. ECM tab. 

Ignition coil to be tested by selecting it on the en­
gine illustration. 

3 

2 

,_ T 
-------

ECM 

TYPICAL - IGNITION COIL ACTIVATION 
1. Activation tab 
2. ECM tab 
3. Click on the desired ignition coil 

You should hear the spark occurring. If in doubt, 
use a sealed vapor proof spark tester or an induc­
tive spark tester as available from tool suppliers, 
to prevent a spark from occurring in the bilge. 

If there is no ignition at one or more coils, carry 
out an IGNITION COIL INPUT VOLTAGE TEST. 

If spark is weak, try a new spark plug. If spark is 
still weak, try a new ignition coil. 

NOTE: The voltage required to produce a spark in 
the combustion chamber is higher when the en­
gine is running. 

Ignition Coil Input Voltage Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

Make sure all key switch fuses are good before 
testing. 

1. Disconnect the applicable ignition coil connec­
tor. 

2. Set the multimeter to Vdc. 
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3. Activate electrical system without starting the 
engine. 

4. Measure voltage as per following table. Repeat 
for each ignition coil. 

TEST PROBES VOLTAGE 

PURPLE/BLUE wire 
(ignition coil no. 1) 

PURPLE/GREEN wire Battery 
Battery 

(ignition coil no. 2) negative (-) 
voltage 

PURPLE/ORANGE 
post 

wire 
(ignition coil no. 3) 

IGNITION COIL INPUT VOLTAGE TEST 

If test succeeded, refer to IGNITION COIL CON­

TROL CIRCUIT CONTINUITY TEST. 

If test failed, refer to IGNITION COIL POWER CIR­

CUIT CONTINUITY TEST. 

Ignition Coil Power Circuit Continuity 
Test 
1. Set multimeter to n position. 

2. Read resistance of the applicable ignition coil 
circuit. 
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150 AND 180 SERIES 

IGNITION COIL FUSE BOX RESISTANCE 

WIRE NO. 1 @ 
20°c (68°F) 

PURPLE/BLUE 
wire Terminal B11 

(ignition coil no. 1) 

PURPLE/GREEN 
wire Terminal B9 Close to 0 n 

(ignition coil no. 2) 

PURPLE/ORANGE 
wire Terminal B7 

(ignition coil no. 3) 

200 SERIES 

IGNITION COIL 
RESISTANCE 

WIRE 
EFB @ 

20°c (68°F) 

PURPLE/BLUE 
wire Terminal B-C 

(ignition coil no. 1) 

PURPLE/GREEN 
wire Terminal B-D Close to 0 n 

(ignition coil no. 2) 

PURPLE/ORANGE 
wire Terminal B-G 

(ignition coil no. 3) 

210 AND 230 SERIES 

FUSE BOX 
RESISTANCE 

IGNITION COIL N0.1 OR 2 
WIRE (ACCORDING @ 

TO ENGINE) 
20°c (68°F) 

PURPLE/BLUE 
wire Terminal B11 

(ignition coil no. 1) 

PURPLE/GREEN 
wire Terminal 89 Close to 0 n 

(ignition coil no. 2) 

PURPLE/ORANGE 
wire Terminal B7 

(ignition coil no. 3) 

If test succeeded, the ignition coil power circuit 
is functional. Carry out a IGNITION COIL CON­
TROL CONTINUITY TESTwiring between the ig­
nition coil and the ECM. 

If test to any ignition coil failed, test the following 
items separately and repair or replace as required. 

- Fuses (CYL 1, CYL 2, CYL 3) 

- Wiring from fuse box to ignition coil. 
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Refer to appropriate WIRING DIAGRAM from the 
WIRING DIAGRAM BOOKLET (PIN 219 100 547) 
for details. 

Ignition Coil Control Circuit Continuity 
Test 

REQUIRED TOOLS 

For 150, 180 and 200 Series: 
ECM ADAPTER TOOL 

(P/N 420 277 010) 

For 210 and 230 Series: 
ECM ADAPTER TOOL 

(P/N 529 036 166) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect ECM connector "A". Refer to ELEC­
TRONIC FUEL INJECTION (EFI) subsection. 

2. Disconnect ignition coil connector. 

3. Install the ECM connector on the applicable 
ECM adapter tool and test for continuity of 
circuit as per model. 

150, 180 AND 200 SERIES 

IGNITION COIL ECM 
RESISTANCE 

WIRE ADAPTER @ 
20°c (68°F) 

BROWN/BLACK 
wire A-41 

(ignition coil no. 1) 

BROWN/ORANGE 
Close to 0 n wire A-1 

(ignition coil no. 2) (continuity) 

BROWN/YELLOW 
wire A-29 

(ignition coil no. 3) 
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210 AND 230 SERIES 

IGNITION COIL ECM 
RESISTANCE 

@ WIRE ADAPTER 
20°c (68°F) 

BROWN/BLACK 

wire A-M4 
(ignition coil no. 1) 

BROWN/ORANGE 
Close to 0 n 

wire A-M2 
(continuity) 

(ignition coil no. 2) 

BROWN/YELLOW 
wire A-M1 

(ignition coil no. 3) 

If test failed, repair the connector or replace the 
engine wiring harness. 

If test succeeded, carry out an IGNITION COIL RE­
SISTANCE TEST 

Ignition Coil Resistance Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) i 

An ignition coil with a good resistance measure­
ment can still be faulty. Current leakage can occur 
at high voltage levels which is not detectable with 
an ohmmeter. Replacing the ignition coil may be 
necessary as a test. 

1. Remove ignition coil. Refer to IGNITION COIL 
REMOVAL in this subsection. 

2. Perform a visual inspection of the ignition coils. 
Check for corrosion, bent pins, loose or burnt 
contacts, and cracked or torn insulator. 

3. Test the resistance in both primary and sec­
ondary windings. 

s mf()5-01&002_a 

PRIMARY WINDING 
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RESISTANCE 
CIRCUIT TERMINAL @ 

20°c (68°F) 

Primary 
1 and 2 o.85-1.15 n 

winding 

sm'°5-01 &002_ b 

SECONDARY WINDING 

RESISTANCE 

CIRCUIT TERMINAL @ 
20°c (68°Fl 

Secondary 1 and spark 9.5 - 13.5 kn 
winding plug terminal 

If any test failed, replace ignition coil. 

Ignition Coil Removal 

1. Disconnect ignition coil connector. 

lruui[ij Do not remove the ignition coil be­
fore disconnecting the input connector or the 
wires may be damaged. Do not pry up ignition 
coil with a screwdriver to avoid damage. 

NOTE: Twist ignition coil in both directions as you 
pull it up to ease removal. 

Remove ignition coil from spark plug. 

Ignition Coil Lubrication 

1. Pull rubber seal down. 

sbs2009-01 1-002_1 

1. Rubber seal pulled down 

317 



Section 05 ELECTRICAL SYSTEM 
Subsection 02 {IGNITION SYSTEM) 

2. Apply DOW CORNING 111 (PIN 413 707 000) to 
rubber seal seat as shown. 

sbs2009-011 -001_a 

1. Apply product here 

3. Pull rubber seal back on its seat making sure the 
tabs on the ignition coil and the slots in the seal 
properly match together. 

4. Leave a ring of grease on top of the seal as 
shown to act as a water barrier. Wipe off the 
excess. 

1 

sbs2009 · 011-003_a 

1. Correctly shaped excess of product 

5. Apply DOW CORNING 111 (PIN 413 707 000) on 
rubber seal contact area. 

--=-- -- �� 

. . .; : -

1. Apply product here 
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Ignition Coil Installation 
NOTE: Prior to inserting the ignition coil on its 
spark plug, apply sealant as described in IGNI­
TION COIL LUBRICATION 

1. Install coil in cylinder head hole. 

2. Push the ignition coil down to securely install it 
on the spark plug tip. 

3. Ensure the seal seats properly with top surface 
of engine valve cover. 

TYPICAL 
1. Seal properly seated 

SPARK PLUGS 

Spark Plug Removal 

1. Disconnect the ignition coil input connector. 

2. Remove ignition coil. Refer to IGNITION COIL 
REMOVAL in this subsection. 

A WARNING 
Never remove an ignition coil from a spark 
plug without disconnecting it from the wiring 
harness. Flammable vapors may be present 
in the bilge. Should the tether cord be in­
stalled on the engine cut-off switch, a spark 
could be generated at the spark plug end of 
the coil possibly resulting in an explosion. 

3. Using a spark plug socket, release the torque 
applied to the spark plug. 
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1 2 

1. Approved socket 
2. Improper socket 

4. Clean the spark plug and cylinder head with 
pressurized air. 

5. Unscrew spark plug then use the ignition coil to 
take spark plug out of spark plug hole. 

.rnao09-032-003J1 

TYPICAL 
1. Ignition coil 

2. Spark plug 

Troubleshooting a Fouled Spark Plug 

Fouling of the spark plug is indicated by irregular 
running or misfiring of the engine, decreased 
engine speed due to misfiring, reduced perfor­
mance, and increased fuel consumption. 

Other possible causes are: use of an incorrect 
or bad fuel, defective ignition system, incorrect 
spark plug gap, loss of compression, or lubricating 
oil entering the combustion chamber. 

The plug face of a fouled spark plug has either a 
wet or dry black carbon deposit. Such coatings 
form a conductive connection between the center 
electrode and the ground electrode. 
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Spark Plug Analysis 

AOOEOAA 1 2 3 

TYPICAL 
1. Overheated (fight grey, white) 
2. Normal (light brown, brown) 
3. Fouled (black, wet or dry, dark deposits, grey, melted coating) 

The plug face reveals the condition of the engine, 
operating condition, method of driving and fuel 
mixture. For this reason it is advisable to inspect 
the spark plug at prescribed intervals, examining 
the plug face (i.e. the part of the plug projecting 
into the combustion chamber). 

Spark Plug Installation 

Prior to installation, ensure the contact surfaces of 
the cylinder head and spark plug are free of grime. 

1. Using a wire feeler gauge, set electrode gap as 
specified in the following chart. 

ENGINE 
SPARK 

TORQUE 
GAP 

PLUG MM {IN) 

Hand 

NGK 
tighten 0.75mm 

1503 
DCPRBE 

+ 1/4 turn 
(.03in) with a 

socket 

2. Apply LOCTITE 767 (ANTISEIZE LUBRICANT) 

(PIN 293 800 070) over the spark plug threads to 
prevent possible seizure. 

3. Hand screw spark plug into cylinder head. 
Then, tighten the spark plug clockwise an ad­
ditional 1/4 turn with an approved spark plug 
socket. 

4. Install ignition coil. Refer to IGNITION COIL IN­
STALLATION in this subsection. 

5. Complete the installation in the reverse order of 
the removal. 
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CHARGING SYSTEM 

SERVICE TOOLS 

Section 05 ELECTRICAL SYSTEM 

Subsection 03 (CHARGING SYSTEM) 

Description Part Number Page 

FLUKE 115 MULTIMETER ...................................................... ...... 529 035 868 ......................................... 322 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number Page 

EXTECH INDUCTIVE AMMETER.................................................. 380941 ......................................... 322 

SERVICE PRODUCTS 

Description Part Number Page 

DIELECTRIC GREASE................................................................... 293 550 004 ......................................... 325 

GENERAL 

SYSTEM DESCRIPTION 

The purpose of the charging system is to maintain 
the battery at a full state of charge and to provide 
the electrical system with the required electrical 
power for normal vehicle operation. 

Magneto 
The magneto is the primary source of electrical 
energy. It transforms a magnetic field into an elec­
tric current (AC). 

The magneto has a 3 phase, delta wound, 18 pole 
stator that is rated at 380 watts. 

F 1 8 H1RA 

TYPICAL 

Voltage Regulator/Rectifier 
The rectifier receives AC current from the mag­
neto and transforms it into direct current (DC). 

lmr2011-029 

The voltage regulator, included in the same unit, 
limits voltage to a maximum level to prevent any 
damage to electrical components. 

Battery 
The battery supplies DC power to the electric 
starter for cranking the engine. During engine 
starting, it also supplies DC power to every elec­
trical and electronic system in the vehicle as well 
as all accessories. 

At low engine RPM operation and high current 
load conditions, it supplements the magneto 
output and helps to maintain a steady system 
voltage. 

INSPECTION 

CHARGING SYSTEM OUTPUT 

First ensure that battery is in good condition prior 
to performing the following tests. Refer to battery 
manufacturer's instructions. 

NOTE: It is good practice to check for fault 
codes using the B.U.D.S. software as a first trou­
bleshooting step. Refer to DIAGNOSTIC AND 
FAULT CODES subsection. 

Output Voltage Test Using B.U.D.S. 

1. Connect to the latest applicable B.U.D.S. soft­
ware. Refer to COMMUNICATION TOOLS 
AND B.UD.S. subsection. 

2. Select Monitoring and ECM tabs. 

3. Start engine. 
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IM.Ji[iij If boat is out of water, connect a gar­
den hose to cool exhaust system. Refer to EX­
HAUST SYSTEM subsection. 

4. Increase engine RPM as specified in the follow­
ing table and read voltage in B.U.D.S. 

OUTPUT VOLTAGE TEST USING B.U.D.S. 

TEST ENGINE SPEED VOLTAGE (DC) 

5500 RPM 14.5 ± .5 Vdc 

I I 
-

.�).: 
--

� ...... _ ..... 

_J _j _J 

smr2009-0:33-00l_a 

TYPICAL 
1. Monitoring tab 
2. ECM tab 
3. Battery voltage 

If voltage is above specification, replace voltage 
regulator/rectifier. 

If voltage is below specification, check stator 
output and wiring harness prior to concluding that 
voltage regulator/rectifier is defective. Refer to 
PTO HOUSING AND MAGNETO subsection. 

Output Voltage Test Using a 
Multimeter 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(P/N 529 035 868) 

1. Set multimeter to Vdc. 

i 
2. Connect multimeter to battery posts. 
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TYPICAL - CHARGING SYSTEM VOLTAGE TEST AT BATTERY 
POSTS 

3. Start engine. 

l�Z,Ji(flJj If boat is out of water, connect a gar­
den hose to cool exhaust system. Refer to EX­
HAUST SYSTEM subsection. 

4. Increase engine RPM as specified in the follow­
ing table and read voltage with the multimeter. 

OUTPUT VOLTAGE TEST USING A MULTIMETER 

TEST ENGINE SPEED VOLTAGE (DC) 

5500 RPM 14.5 ± .5 Vdc 

If voltage is above specification, replace voltage 
regu later/rectifier. 

If voltage is below specification, check stator 
output and wiring harness prior to concluding that 
voltage regulator/rectifier is defective. Refer to 
PTO HOUSING AND MAGNETO subsection. 

Output Current Test with an Inductive 
Ammeter 

1. Use an inductive ammeter such as the EXTECH 
INDUCTIVE AMMETER (P/N 380941) or equiva­
lent. 

lmr20H>- 026-00 l 

2. Turn on the ammeter and select 40 Ade. 

NOTE: Zero set the ammeter before use or read­
ing may be erroneous. 
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3. Clamp the ammeter around the battery positive 
(+) cable (RED}. 

4. Start engine. 

fi'l•Jlli11 If boat is out of water, connect a gar­
den hose to cool exhaust system. Refer to EX­
HAUST SYSTEM subsection. 

5. Increase engine RPM as specified in the follow­
ing table and read current with the ammeter. 

TEST ENGINE 
SPEED CURRENT 

5500 RPM Approx. 10 A 

NOTE: Initial current reading will be higher than 
specified due to the battery drain from the engine 
start. This is an indication that the charging sys­
tem is operating normally. Current load will come 
down as the battery recovers its charge. 

If the current reading is far below specification, 
check: 

- Stator 

- Wiring harness 

- Voltage regulator/rectifier. 

TROUBLESHOOTING 

TROUBLESHOOTING 
GUIDELINES 

DISCHARGED OR WEAK BATTERY 

1. Battery posts and/or cable terminal oxidized. 

- Clean battery terminals, posts, and coat with di­
electric grease. 

2. Loose or bad connections. 

- Check for wiring and connector tightness, frayed 
or broken wires. Repair or replace cables or con­
nectors. 

3. Worn or faulty battery (sulfated, fretting, 
shorted plates or cell, damaged casing, loose 
post). 

- Carry out a BATTERY VOLTAGE TEST (LOAD AP­
PLIED). 

- Replace battery. 

4. Automatic bilge pump cycling frequently when 
boat is not in use. 

- Check boat for water leakage. 

5. Burnt fuse(s). 

- Check charging system fuse(s). 
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6. Faulty regulator/rectifier or stator. 

- Check charging system output. 

- If charging system output rs not within specif/ca� 
tion. check stator. 

- If stator is good, replace voltage regulator/recti­
fier. 

7. Parasitic or "Key Off" current loads. 

- Isolate, reduce or eliminate such loads. 

- Recharge battery as recommended if vehicle is 
not used for extended periods of time. 

NOTE: "Key Off" or parasitic loads may be loads 
due to installed accessories. Parasitic loads may 
also be due to water infiltration in connectors, or 
partial short circuits that slowly drain a battery 
without causing a fuse to burn. 

LOW OR NO CHARGING SYSTEM 
VOLTAGE 

1. Blown charging system fuse. 

- Check charging system fuse. 

2. Defective stator. 

- Test stator. Refer to PTO HOUSING AND MAG­
NETO subsection. 

3. Defective charging system wiring or connec­
tions. 

- Check for damaged wiring. 

- Check for damaged or loose connections. 

4. Defective voltage regulator/rectifier. 

- Replace. 

REPETITIVE BLOWN CHARGING SYSTEM 
FUSE 

1. Defective voltage regulator/rectifier. 

- Refer to VOLTAGE REGULATOR/RECTIFIER 
TEST FOR BLOWN CHARGING SYSTEM FUSE 
in this subsection. 

2. Damaged wiring harness. 

- Check. 

FREQUENT LOW ELECTROLYTE LEVEL 
REQUIRING ADDITION OF DISTILLED 
WATER 

1. High charging system voltage. 

- Carry out a CHARGING SYSTEM VOLTAGE TEST. 

2. Old battery with reduced current storage capac­
ity. 

- Carry out a battery voltage test (load applied). Re­
fer to battery manufacturers' instructions. 

- Replace battery. 
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3. Cracked, leaking or improperly sealed battery. 
- If battery is cracked or leaking electrolyte, re­

place battery and clean surrounding area as 
recommended in BATTERY further in this sub­
section. 

PROCEDURES 

VOLTAGE 
REGULATOR/RE CTI Fl ER 

Voltage Regulator/Rectifier Test for 
Blown Charging System Fuse 
1 . Disconnect the voltage regulator/rectifier 

2-wire connector. 

2. Install a new fuse. 

If the fuse still burns, check for a shorted wire or 
connector pin. 

If fuse does not burn, replace regulator/rectifier. 

Voltage Regulator/Rectifier Continuity 
Test 

Due to internal circuitry, there is no static test 
available to check continuity. 

Voltage Regulator/Rectifier 
Replacement 

Voltage Regulator/Rectifier Removal 

1. Select the main battery cut-off switch to the 
OFF position. 

1 

... 0 

lmo201G-003·119_a 

TYPICAL - MAIN BATTERY CUT-OFF SWITCH 1. ON position 

2. Disconnect the two connectors from the volt­
age regulator/rectifier. 

3. Remove the voltage regulator/rectifier. 
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Voltage Regulator/Rectifier Installation 

Installation is the reverse of the removal proce­
dure. However, pay attention to the following. 

When installation is complete: 

1. Set the main battery cut-off switch to the ON 
position. 

2. Start engine and ensure proper charging sys­
tem operation. 

BATIE RY 

NOTE: For battery inspection, charging, testing 
and storage, refer to battery manufacturer's rec­
ommendations. 

A WARNING 

Never use an automotive type battery. Its 
mechanical construction is not designed to 
withstand the shock conditions of boating 
operations. Use only the recommended type 
of battery. 

Recommended Battery 
12 V group 24 marine starting battery with top­
mounted, round taper type battery posts. 

F 04H15A 

MAXIMUM ALLOWED BATTERY SIZE 
A. 273mm (10-3/4in) 
B. 178mm (7in) 
C. 219 mm (8-518 in) 
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Battery Removal 

A WARNING 

Battery BLACK (-) cable must always be dis­
connected first and connected last. Never 
charge or boost battery while installed in 
boat. 

Proceed as follows: 

1. Disconnect the BLACK (-) cable first. 

2. Disconnect the RED (+) cable last. 

3. Remove the hold down. 

4. Withdraw battery from craft. 

A WARNING 

Electrolyte is corrosive and dangerous. 
Avoid contact with eyes, skin and cloth­
ing. Wear a suitable pair of non-absorbent 
gloves when removing the battery by hand. 

ijltoi@JI Should any electrolyte spillage oc­
cur, immediately wash it off with a solution of 
baking soda and water. 

Battery Cleaning 

Clean the battery casing, caps, cables and battery 
posts using a solution of baking soda and water. 

IM•JmJj Do not allow cleaning solution to en­
ter battery. 

Remove corrosion from battery cable terminals 
and battery posts using a firm wire brush. Rinse 
with clear water and dry thoroughly. 

Battery Installation 

A WARNING 

Always connect battery cables exactly in the 
specified order, RED (+) cable first BLACK (-) 
cable last. 

Proceed as follows: 
1. Install battery in supplied tray. 
2. First connect RED (+) cable. 
3. Connect BLACK (-) cable last. 
4. Apply DIELECTRIC GREASE (P/N 293 550 004) on 

battery posts. 
5. Verify cable routing and attachment. 
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STARTING SYSTEM 

SERVICE TOOLS 

Section 05 ELECTRICAL SYSTEM 

Subsection 04 (STARTING SYSTEM) 

Description Part Number Page 

ECM ADAPTER TOOL................................................................... 420 277 010 ................................. 336-337 

ECM ADAPTER TOOL................................................................... 529 036 166 ......................................... 336 

FLUKE 115 MULTIMETER ............................................................ 529 035 868 ................................. 336-339 

SERVICE PRODUCTS 

Description Part Number Page 

DIELECTRIC GREASE.... ............ .................................................. 293 550 004 ......................................... 342 

ISOFLEX GREASE TOPAS NB 52 ................................................. 293 550 021 ......................................... 342 

LOCTITE 243 (BLUE) ..................................................................... 293 800 060 ......................................... 342 
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TYPICAL - STARTER 

smr201o.ooa.100.a 
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mm 
7 N•m 

(62 lbfoin) 

& 
Loctite 

243 

& 
lsoflex grease 
Topas NB 52 
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STARTING SYSTEM SCHEMATICS 

150 Series 

Dielectric 
grease 

lm r 101�27-001_o 

lmr2011-030 

� 
Loctite 

243 
� 

Loctite 
243 
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180 Series 

330 

� 
Lo�ite r 

243 

* 
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200 Series 

lmr201()-027-003J 

lmr2011-030 

Dielectric 
grease 

� 
1 

I 

Loctite 243 &-
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r Loctite 243 
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210 Series 

tmaO l <>-027-004_& 
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Dielectric 

� 
Loctite 243 � 

Loctite 243 
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230 Series 

10 N•m 
(89 lbfein) 

7 N•m 
(62 lbf-in) 

I 
I 
I 
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Dielectric grease 

Dielectric grease ' I 
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I 

I 
I 
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Loctite 243 
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3N•m 
+ � 
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II 

3 N•m 
(27 lbf-in) 

333 



Section 05 ELECTRICAL SYSTEM 

Subsection 04 (STARTING SYSTEM) 

GENERAL 

Each engine has its own starting system. Each 
starting system is connected to a single battery 
through the main battery cut-off switch. 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.) must be replaced. 

ll!l•JitiJlj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

ENGINE CRANKING 
CONDITIONS 

The following conditions must be met to allow en­
gine cranking: 
1. Main battery cut-off switch turned to ON posi­

tion. 
2. Neutral position selected. 

3. The tether cord securely installed on the en­
gine cut-off switch and the D.E.S.S. key recog­
nized by the ECM (D.E.S.S. equipped boats). 

4. START/STOP button pressed and held. 

TROUBLESHOOTING 

DIAGNOSTIC TIPS 

NOTE: It is good practice to check for fault codes 
using B.U.D.S. software as a first troubleshoot­
ing step. Refer to the DIAGNOSTIC AND FAULT 
CODES subsection. 

Starting system failures are not necessarily re­
lated to the starter but may be due to one the 
following: 
- Battery 
- Fuses 
- Starter solenoid 
- Ignition switch 

- START/STOP switch 

334 

- Starter solenoid 
- Engine cut-off switch 
- EFB (200 Series) 

- ECM 

- Wiring/connections. 

Check these components before removing the 
starter. The components listed may not be appli­
cable to every model since the electrical system 
varies from one model to the next. 

NOTE: This subsection assumes the problem is 
related to an electrical component of the starting 
system. If the starting system tests good, ensure 
engine and jet pump integrity. Refer to applicable 
subsection. 

DIAGNOSTIC GUIDELINES 

The following is provided to help in diagnosing the 
probable cause of a problem. It is a guideline and 
should not be assumed to list all possible causes. 

ENGINE DOES NOT CRANK 

1. D.E.S.S. operation non functional or wrong 
D.E.S.S. key (except 210 and 230 series) 

- 2 short beeps should be heard, refer to DIGI­
TALLY ENCODED SECURITY SYSTEM 

2. Burnt fuse 

- Inspect circuit. Replace fuse. 

3. Discharged battery 

- Check/recharge. Refer to battery manufacturer's 
recommendations. 

4. Defective START/STOP switch or ignition switch 

- Test switch, wiring and connections. Replace as 
required. 

5. Neutral switch 

- Ensure shifter fever is at the neutral position. 

- Check neutral switch and circuit continuity. 

6. Battery connections 

- Check/clean/tighten. 

7. Poor/bad or corroded ground contacts (engine, 
battery ground cable, starter etc.) 

- Check/clean/repair. 

8. Starter solenoid 

- Test solenoid. Replace as required. 

9. Starter malfunction 

- Test starter. Replace as required. 

10. Obstructed starter drive gear assembly 

- Check/repair, refer to PTO HOUSING AND MAG­
NETO. 
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11. No ground provided by ECM for starter solenoid 

- Test ECM grounds. 

12. Engine cannot be rotated (possibly seized) 

- Inspect engine. Repair as required. 

ENGINE CRANKS SLOWLY 

1. Loose, corroded or dirty battery cable connec­
tions 

- Check/clean/tighten. 

2. Loose, corroded or dirty starter cable connec­
tions 

- Check/clean/tighten. 

3. Discharged/weak battery 

- Check/charge/replace. Refer to battery manufac­
turer's recommendations. 

4. Low voltage from starter solenoid 

- Carry out a SOLENOID DYNAMIC TEST. 

5. Worn starter 

- Check. 

6. Obstructed jet pump 

- Inspect jet pump. Remove debris, repair as re­
quired. 

STARTER TURNS, BUT STARTER DRIVE 
DOES NOT MESH WITH RING GEAR 

1. Worn starter drive gear 

- Replace starter drive. Refer to PTO HOUSING 
AND MAGNETO. 

2. Defective drive 

- Replace starter drive. Refer to PTO HOUSING 
AND MAGNETO. 

3. Poor movement of drive on splines 

- Clean and correct. Refer to PTO HOUSING AND 
MAGNETO. 

4. Worn starter drive bushing 

- Replace clutch. Refer to PTO HOUSING AND 
MAGNETO. 

5. Worn or damaged ring gear 

- Replace ring gear. Refer to PTO HOUSING AND 
MAGNETO. 

STARTER KEEPS RUNNING 

1. Shorted solenoid winding 

- Test. Replace solenoid. 

2. Melted solenoid contacts 

- Inspect. Replace solenoid. 
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3. Sticking or defective starter drive 

- Lubricate or replace. Refer to PTO HOUSING 
AND MAGNETO. 

PROCEDURES 

A WARNING 

When carrying out any kind of maintenance 
on the starting system, always disconnect the 
battery ground cable. This will eliminate the 
possibility of shorting out a power cable, and 
generating a spark which could result in a fire 
or and explosion. Do not place any tool on 
the battery. 

ENGINE START/STOP SWITCH 

Test with B.U.D.S. 

All Models Except 210 and 230 Series 

A quick operational test can be carried out using 
the 8.U.D.S. software. 

1 . Connect the boat to the latest applicable 
8.U.D.S. software. Refer to COMMUNICA­
TION TOOLS AND 8. U.D.S. subsection. 

Select the following: 

- Read data button 

- Monitoring page tab 

- ECM page tab. 

2. Press the vehicle start button and look for the 
Start Button LED to come on in 8.U.D.S. 

Start Button · O 
lm r2005-055-00S_en 

It should turn on indicating the starting system is 
functioning on the input side (start button, EF8, 
ECM and wiring). 

If it turns on, test for a problem on the output side 
of the starting system (EFB, ECM output signal 
to starter solenoid, neutral switch, wiring harness 
going to the solenoid and starter motor). 

If it does not turn on, carry out a CONTINUITY 
TEST OF START/STOP SWITCH CIRCUIT as appli­
cable to the model. 
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Continuity Test of Start/Stop Switch 
Circuit 

150 and 180 Series 

REQUIRED TOOLS 

ECM ADAPTER TOOL 

(PIN 420 277 010) 

FLUKE 115 MULTIMETER 

(P/N 529 035 868) 

1. Disconnect the ECM-B connector. 

2. Install the ECM adapter tool on ECM connector. 

3. Remove fuse box 1 cover. 

4. Remove the starter solenoid fuse (F 13), 

5. Measure circuit continuity as follows. 

SWITCH FUSE BOX 1 
ECM RESISTANCE POSITION CONNECTOR 

Released Infinite (OL) 

Pressed and E-12 B-19 

held 
Close to 0 n 

If the readings obtained are not as specified, carry 
out continuity tests of the switch and wiring sepa­
rately. Refer to applicable wiring diagram in 2011 
WIRING DIAGRAM BOOKLET (PIN 219 100 547) 
for circuit details. 

If the readings obtained are as specified, start 
swrtch and wiring from fuse box to ECM are 
good. 

200 Series 

REQUIRED TOOLS 

ECM ADAPTER TOOL 

(PIN 420 277 010) 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) 

1. Disconnect connector 11 A" from EFB. 

2. Disconnect connector 11 8" from ECM. 

3. Install the ECM adapter tool on ECM connector. 

4. Set the multimeter to n. 

5. Measure resistance, as follows. 
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SWITCH EFB ECM RESISTANCE 
POS I TION CONNECTOR CONNECTOR 

Released Infinite (OL) 

Pressed and A-7 B-19 

held 
Close to 0 n 

t.___-l@I----' 
l mr200?-064-1 00_a 

If test is out of specification, check wiring/connec­
tors; if they are good, replace switch. 

If test is good, check the EFB power supply and 
ECM ground. Refer to POWER DISTRIBUTION 
subsection. 

210 and 230 Series 

REQUIRED TOOLS 

ECM ADAPTER TOOL 

(P/N 529 036 166) 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) 

1. Disconnect the ECM-B connector. 

2. Install the ECM adapter tool on ECM connector. 

3. Set multimeter to Vdc position. 

4. Measure for voltage as follows. 

SWITCH PROBE READING POSITION 

Released 0 Vdc 

Pressed and ECM-B pin 01 Engine ground 
Battery voltage 

held 

If the readings obtained are not as specified, carry 
out the following: 

- Test fuse F13 
- Continuity tests of the switch and wiring sepa-

rately. 

Refer to applicable wiring diagram in 2011 
WIRING DIAGRAM BOOKLET (PIN 219 100 
547) for circuit details. 
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If the readings obtained are as specified, start 
switch and wiring from fuse box to ECM are 
good. 

NEUTRAL SWITCH 

When the shifter lever is not set to NEUTRAL, the 
neutral switch prevents engine cranking when the 
start button is pressed. Refer to applicable wiring 
diagram in 2011 WIRING DIAGRAM BOOKLET 
(P/N 219 100 547) for details. 

All Models Except 200 Series 

These models use only 1 neutral switch mounted 
on the throttle/shifter controller. 

NOTE: The neutral switch used on 210 Series 
has three wires but only two are used, the third 
(grey wire) is stored in heat shrink against the 
other wires, it is not spliced to either wire. 

200 Series 

These models use 2 neutral switches - one for 
each engine. They are mounted on the throt­
tle/shifter controller. 

PU 

A-14 + A-12 

EFB 

A-13 

Neutral 
switch 

------I I 
I 
I I 
------

BR/Y B-31 

PU: PURPLE 

BR/Y: BROWN/YELLOW 

W:WHITE 

lml1006-02S-006_aeo 

Starting 
solenoid 

�A 
'.:> 
CL 

PU 

Eng ine control 
module 

EXAMPLE -LOGIC DIAGRAM (200 SERIES) 
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Neutral Switch Continuity Test 

150 and 180 Series 

REQUIRED TOOLS 

ECM ADAPTER TOOL 
(P/N 420 277 010) 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect the ECM-B connector. 

2. Install the ECM adapter tool on ECM connector. 

3. Test for neutral switch continuity as per follow­
ing table. 

SHIFTER 
CONTROLLER PROBE READING 

POSITION 

Forward or Open circuit 
Reverse ECM-8 Battery (infinite) 

Neutral 
pin 40 ground 

Close to 0 n 

If test fails, carry out a continuity test of the 
switch and switch circuit. Refer to the applica­
ble wiring diagram in 2011 WIRING DIAGRAM 
BOOKLET (PIN 279 100 547) for circuit details. 

Neutral Switch Voltage Test 

200 Series 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect starter solenoid connector. 

l mt2007-064-052_b 

TYPICAL 
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2. Set main battery cut-off switch to ON. 

3. Install tether cord. 

4. Set multimeter to Vdc. 

5. Measure for voltage as per following table. 

SHIFTER 

POSITION 

Forward or 
Reverse 

Neutral 

PROBE 

Solenoid 
Battery 

connector 
pin A 

ground 

VOLTAGE 

0 Vdc 

Battery 
voltage 11i 

l1) If the reading is more than 0.2 Vdc below battery 
voltage, it indicates the switch is faulty (bad contacts). 

lmr2005-0$6-007 _• 

If tests succeeded switch circuit is good. 

If any test failed, check neutral switch circuit from 
EFB to starter solenoid. Refer to applicable wiring 
diagram in 2011 WIRING DIAGRAM BOOKLET 
(PIN 279 100 547). 

210 Series 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) i 

1. Disconnect starter solenoid connector. 

2. Set main battery cut-off switch to ON. 

3. Install tether cord on engine cut-off switch. 

4. Turn ignition key to ON. 

5. Set the multimeter to Vdc. 

6. Test for battery voltage at each starter solenoid 
connector as per following table. 
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THROTILE/ 

SHIFTER 
PROBE VOLTAGE 

LEVER 

POSITION 

Forward or O Vdc 
Reverse Solenoid 

Battery 
connector 

Neutral pin A 
ground Battery 

voltage (1) 

(1) If the reading is more than 0.2 Vdc below battery 
voltage, it may Indicate the switch is faulty (bad contacts). 

If no voltage is measured, carry out a continu­
ity test from the starter fuse (F13) through the 
switch to the starter solenoid. Refer to the appli­
cable WIRING DIAGRAM in WIRING DIAGRAM 
BOOKLET (PIN 219 100 547) for circuit details. 

230 Series 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 
(P/N 529 035 868) 

1. Disconnect starter solenoid connector. 

2. Set main battery cut-off switch to ON. 

3. Install tether cord on engine cut-off switch. 

4. Set multimeter to Vdc. 

5. Test for battery voltage at each starter solenoid 
connectors as per following table. 

SHIFTER 

LEVER PROBE VOLTAGE 

POSITION 

Forward or 
0 Vdc 

Reverse Solenoid 
Battery 

connector 

Neutral pin A 
ground Battery 

voltage (1) 

(1) If the reading is more than 0.2 Vdc below battery 
voltage, it may indicate the switch is faulty (bad contact). 

If no voltage is measured, check circuit continu­
ity from fuse (F13) to starter solenoid. Refer to 
the applicable wiring diagram in 2011 WIRING DI­
AGRAM BOOKLET (P/N 219 100 547) for circuit 
details. 

STARTER SOLENOID 

The starter solenoid is located in the engine com­
partment near the battery or EFB (as applicable to 
model). 

lmr2011 ·030 



Solenoid Input Voltage Test 
(Solenoid Coil) 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) i 
1. Disconnect starter solenoid connector. 

2. Ensure main battery cut-off switch is set to ON. 

210 and 230 Series 

3. Set ignition switch to ON. 

All Models 

4. Install tether cord on the engine cut-off switch. 

5. Ensure shifter lever is set to NEUTRAL position. 

6. Measure voltage as per following table. 

SOLENOID INPUT VOLTAGE TEST 
(SOLENOID COIL) 

SOLENOID 
BATTERY 

VOLTAGE 

CONNECTOR READING 

Pin A 
Negative (-) 

Battery voltage 
battery post 

If test succeeded, test/repair the solenoid control 
circuit. 

If test failed, test/repair solenoid input circuit. 

Refer to applicable wiring diagram in 2011 
WIRING DIAGRAM BOOKLET (PIN 219 100 
547) for circuit details. 

Solenoid Resistance Test 

REQUIRED TOOL 

FLUKE 115 MULTIMETER 

(PIN 529 035 868) 

1. Set multimeter ton setting. 

I 

2. Measure solenoid coil resistance, as follows. 

PINS RESISTANCE 

A and B Approximately 5 n 

lmr2011-030 
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smt'2005-059-004J 

TYPICAL 

3. Test solenoid main contact as follows. 

SOLENOID POST RESISTANCE 

Solenoid 

I 
Solenoid OL 

battery post starter post (open circuit) 

smt'2005-05 9.oo5__b 

TYPICAL 

If readings are out of specification, replace sole­
noid. 

If readings are as specified, carry out a SOLENOID 
DYNAMIC TEST. 

Solenoid Dynamic Test 
1. Remove the following fuses to deactivate igni­

tion and injection and prevent engine starting: 

- Cyl 1 

- Cyl 2 

- Cyl 3. 

2. Set multimeter to Vdc. 

3. Activate the boat electrical system. 

4. Depress the START/STOP button. 

5. While the engine is cranking, measure for 
voltage as per following tables. 
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SOLENOID DYNAMIC TEST (ENGINE CRANKING) 

TEST PROBES VOLTAGE (DC) 

Solenoid Battery ground Battery voltage 
battery post 

smr200!).034-010_• 

1. Starter motor 
2. Starter solenoid 

6. If test failed, check battery and cable from bat­
tery to solenoid. 

7. If test succeeded, continue with next step. 

SOLENOID DYNAMIC TEST (ENGINE CRANKING) 

TEST PROBES 

Solenoid I Batter · ground 
starter post Y 

VOLTAGE (DC) 

Battery voltage 

-

smr2009-034-01 0_c 

7. Starter motor 
2. Starter solenoid 

If test failed, replace solenoid. 

If all solenoid dynamic tests are as specified, carry 
out a STARTER QUICK TEST 

10. Reinstall removed parts. 

STARTER 

Starter Quick Test 
To easily bypass the starter solenoid and the start 
control circuits. proceed as follows. 

- Use a fully charged 12 V battery with a capacity 
of at least 30 A-h. 

- Use a set of booster cables to power the 
starter. 

This procedure tests the following: 

1 - Electric starter 

-

smr2�4 -0 1 0_D 

1. Starter motor 
2. Starter solenoid 

8. If test failed, replace solenoid. 

9. If test succeeded, continue with next step. 

SOLENOID DYNAMIC TEST (ENGINE CRANKING) 

TEST PROBES VOLTAGE (DC) 

Solenoid Solenoid 
0.2 Vdc max. 

battery post starter post 

340 

- Starter power cable 
- Battery to engine ground cable. 

A WARNING 

Fuel, oil, or electrolyte vapors are flammable 
and may become explosive if certain con­
ditions are met. These vapors may collect 
near the bottom of the hull when present. All 
types of ignition including electrical sparks 
are to be avoided when maintaining or test­
ing boat. 

A WARNING 

Always wear safety glasses when working 
with or around batteries. Be sure to leave 
the booster battery out of the boat. 

1. Connect booster cables in this strict order: 

RED booster cable: 
- Connect one clip to the starter post on the 

starter solenoid. 

- Connect the other clip to the positive (+) termi­
nal on the external battery. 
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BLACK booster cable: 
- Connect one clip to the negative (-) battery ter­

minal in the boat. 

2. Momentarily apply the second clip to the nega­
tive (-) terminal of the external battery. 

A WARNING 

Always use an external battery for this test to 
prevent any electrical sparks from occurring 
within the hull. Always make the final con­
nection to the external battery negative(-) ter­
minal using the BLACK booster cable clip. Do 
not short starter solenoid contacts across the 
main power connections on the relay with a 
tool that would cause electrical sparks. Fail­
ure to follow this procedure may result in an 
explosion. 

- + 

smr2009-034-011_o 

Step 1: Connect cable to solenoid starter post 
Step 2: Connect cable to vehicle battery positive post 
Step 3: Connect cable to external battery negative post 
Step 4: Make a momentary contact 

If engine does not crank (or cranks slowly), check 
the following: 

- Booster cable connections 
- Vehicle battery ground cable connections to en-

gine 

- Starter power cable/connections from solenoid 
to starter 

- Carry out a SOLENOID DYNAMIC TEST. 

If the above items all test good, replace the 
starter. 

Starter Removal 

1. Disconnect battery. 

Always disconnect the BLACK (-) battery ca­
ble first and reconnect last. 

lmr2011-030 
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2. Disconnect starter power cable. 

3. Remove starter retaining screws. 

TYPICAL 

1. Exhaust manifold 
2. Starter 
3. Starter retaining screws 
4. Starter power cable retaining nut 

Starter Gear Removal 

1 . Remove starter. 

2. Remove and discard gear retaining circlip. 

3. Pull out starter gear. 

F18HONA 1 2 

1. Retaining circlip 
2. Starter gear 
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Starter Gear Installation 

Installation is the reverse of removal procedure. 
However, pay particular attention to the following. 

Use a new circlip. 

Starter Installation 

1. Installation is the reverse of the removal proce­
dure. However, pay particular attention to the 
following. 

2. Ensure starter and engine mating surfaces are 
free of debris. Serious problems may arise if 
starter is not properly aligned. 

3. Apply ISOFLEX GREASE TOPAS NB 52 (P/N 293 

550 021) on starter 0-rings. 

smr 2 007-025-00 9_a 

1. Apply lsoflex grease Topas NB 52 

Install starter. 

NOTE: If starter does not mesh properly with 
the intermediate gear: Pull starter out, slightly 
rotate the starter gear then reinstall the starter. 
Temporarily removing both 0-rings makes it eas­
ier to align both gears. Once gears are aligned, 
remove starter to install 0-rings being careful not 
to rotate starter gear out of position, then reinstall 
the starter. 

4. Secure starter to engine. 

STARTER RETAINING SCREWS 

PRODUCT TIGHTENING TORQUE 

LOCTITE 243 (BLUE) 
10 N•m (89 lbf•in) 

(P/N 293 800 060) 
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5. Connect the RED positive cable to the starter. 

TIGHTENING TORQUE 

Starter cable nut I 7 N•m (62 lbf•in) 

6. Apply DIELECTRIC GREASE (P/N 293 550 004) on 
terminal and nut. 

7. Install rubber protector over starter power cable 
retaining nut. 

8. Reinstall all other removed parts. 
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DIGITALLY ENCODED SECURITY 
SYSTEM (D.E.S.S.) 
GENERAL 

SYSTEM DESCRIPTION 

NOTE: It is a good practice to check for fault 
codes using B.U.D.S. software as a first trou­
bleshooting step. Refer to COMMUNICATION 

TOOLS AND B.U.D.S. 

The D.E.S.S. system allows starting the engine 
only with a tether cord(s) that has a D.E.S.S. key 
programmed to operate that specific boat. 

NOTE: If desired, the tether cord can be used on 
another boat equipped with the D.E.S.S. It only 
needs to be programmed for the other boat. 

The following components are specially designed 
for this system: ECM, D.E.S.S. key and engine 
cut-off switch. 

The tether cord cap contains a magnet and a ROM 
chip. 
- The magnet actually closes the reed switches 

inside the engine cut-off switch, which is the 
equivalent of a mechanical ON/OFF switch. 

- The chip has a unique digital code, which is the 
equivalent of the notch pattern on a conven­
tional key. 

The D.E.S.S. system is quite flexible. It allows 
several keys to be programmed into the memory 
of the ECM. They can also be erased individually. 

The memory of the ECM is programmed to rec­
ognize the digital code of each D.E.S.S. key. The 
programming is achieved using the B.U.D.S. soft­
ware. 

D.E.S.S. Key Beeper Codes 

When the tether cord is installed on the engine 
cut-off switch and the START button is pressed, 
the D.E.S.S. key is identified by the ECM and 
coded beeper signals are emitted according to 
the key recognition. See table: 
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BEEPER SIGNIFICATION 

2 short Indicates the D.E.S.S. recognizes the 
beeps key. 

Indicates the D.E.S.S. does not 

1 long 
recognize the key. 

Indicates the D.E.S.S. cannot read the beep 
key (dirty or improperly installed tether 
cord). 

4 short Indicates the tether cord has been left 
beeps at on the engine cut-off switch without the 
different engine running. Remove tether cord to 
intervals prevent battery discharge. 

IMPORTANT: On twin engine sport boats, the 
first beep(s) are from the LH engine. Then, the 
RH ehgine will emit its beep(s). 

Other beeps can be heard. The ECM features a 
self-diagnostic mode. Refer to DIAGNOSTIC AND 

FAULT CODES for more information. 

D.E.S.S. Key Reminder 

If the engine the is not started within 5 seconds af­
ter installing the tether cord on the engine cut-off 
switch, 4 very short beeps every 30 second inter­
val will sound to remind you to start the engine or 
to remove the tether cord. The same will occur 
when the tether cord is left on the engine cut-off 
switch 5 seconds after the engine(s} is stopped. 

NOTE: The beeps stop only when the tether cord 
is removed. the main cut-off switch is turned off 
or the battery is discharged. 

Always ensure tether cord is not left on the engine 
cut-off switch after the engine(s) is stopped. 

IMPORTANT: Leaving the tether cord on the en­
gine cut-off switch when the engine is not running 
will slowly discharge the battery. 

PROCEDURES 

D.E.S.S. KEY 

D.E.S.S. Key Programming 

Adding a Key 

1. Connect to the latest applicable B.U.D.S. ver­
sion. Refer to COMMUNICATION TOOLSAND 

B.U.D.S. subsection. 
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IMPORTANT: Ensure all connections have been 
made before starting B.U.D.S. to allow proper op­
eration. 

2. Start B.U.D.S. and logon. 

A WARNING 

If the computer you are using is connected 
to the 110 Vac power outlet, there is a poten­
tial risk of electrocution when working in con­
tact with water. Be careful not to touch water 
while working with the VCK. 

3. Read ECM using Read Data button. 

Jile Y:iew Mfl® Module Iools Help J 

�� 
Read Data Write Data 

vmaoos.o12.1oo_aen 

4. Install the new D.E.S.S. key (tether cord) to be 
programmed on the D.E.S.S. post interface. 

Sdd2006-003-1 54 

D.E.S.S. POST INTERFACE 

5. Click on Keys tab. 
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� _, I " �:) • 
Read Dara flte-Data 'Ste1!1nQ pen 

Vehtcle Keys Selling I Monitoring I 

�Key Usage 

L J�, l�d State 

smr200S-072-00l_en 

6. Click on the Add Normal Key button at the bot­
tom of the screen according to the type of key 
you want to program. 

-� 

IS!«• I ,.,,. 
...., , --l� 

j ,,"'., 
""' ,-.. 

� . .,, Otf'tl 1-
• ;c..,. , ... I 
..,s .... 

I Nrb , ... 
""' r ... 

""' .... 
-'-----!'I 

smr2009-035-003_c 

1. Add Key buttons 

1 

I 

J 

NOTE: Use only the Add Normal Key button. 

When this window pops up, a new key has been 
saved in the computer. 

lnformdlJOn j X 1 

The DESS® key was successfully added to the 
document 

smr2008-020-008 

7. Remove key from D.E.S.S. post interface and 
install it on the vehicle engine cut-off switch. 

NOTE: To program other key(s), click again on the 
desired Add Key button. 

8. When key programming is complete, be sure to 
save the new data in the ECM using the Write 
Data button so that the programming becomes 
effective. 

NOTE: On twin engine sport boats, program the 
same key(s) to each engine individually. 
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Read Data Write Data 

vmr2006-012·100_ben 

Erasing a Key 
Carry out same procedure as for Adding a Key 
except for the following: 

1. Click on Erase Key button at bottom of 
B.U.D.S. screen. 

l<sy2 IJ�ed Noom;il 

I !<or; 
u .. i1 INomul 

: Kay � F111 
-

F1i1<1 1 

smr2009-03s.<!04_a 

TYPICAL 

1. Click on this button 

After approximately 1 O seconds the following 
message will appear. 

The DES� key was successfully erased from the 
documenl 

lrQJ<ll 
smr2009-035-007 

The key is now erased in the PC computer. 
2. If programming is complete, write the changes 

to the ECM. Refer to WRITING CHANGES TO 
ECM in this subsection. 

Erasing Another Key 
1. Install the following tether cord to be erased on 

the MPI or D.E.S.S. post interface. 

2. Click on Erase Key button. 

lmr2011-031 

3. If programming is complete, write the changes 
to the ECM. Refer to WRITING CHANGES TO 
ECM in this subsection. 

Erasing All Keys 
1. Click on Erase All Keys button at bottom of 

screen. 

i 1411 VHg .. 

I I 
Key 1 

I Kay2 . Key3 
. Kay� 

I l<eJ s 

I l<•y6 
Key7 
l<ay8 

I 
E•ase 

smr2009-035-004_b 

1. Click on this button 

:!.'lllt 

u.cd 
- -

l� 
-

\Jud 

F1ee 

F111e 

F1to 1 -
F1ee 

---
f190 

I fYJll 

1No�I I 
I

No:rnal _I 
N-1 

-

• 

--� 

NOTE: The following message will be displayed 
in B.U.D.S. 

r�f1.�)----- -- ------ ------ - -r�1 

\.t) Do you realtf Wl)nl to �ase ell DESS® keys from lhe document? 

Yes 11 liO 

smr2010-039-001 

2. Click "Yes" to proceed with erasing all keys. 

3. When done, program at least one new key to 
the vehicle. Refer to ADDING A KEYin this sub­
section. 

NOTE: If there isn't at least one key programmed 
to the boat, B.U.D.S. will not allow you to write 
the changes to the ECM and will prompt you to 
add a key. 

4. When programming is complete, write the 
changes to the ECM. Refer to WRITING 
CHANGES TO ECMin this subsection. 

Writing Changes to ECM 

Save the changes made in B.U.D.S. into the ECM 
as follows. 

1. Click the Write Data button. 
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Read Data Write Data 

vmr2006-01 2 · 1 OO_be<l 

NOTE: If for some reason the writing operation 
fails, exit B.U.D.S. Restart B.U.D.S. and reenter all 
the previously lost information. 

2. Try the tether cord(s) on the boat. 

Key Programming Troubleshooting 

If all buttons are greyed out in Keys tab: 
- The batteries in the D.E.S.S. post interface are 

weak. 

- The batteries are not installed. 

- The D.E.S.S. post interface was connected af-
ter B.U.D.S. has been started . 

..,,. l 

-

... _ 

·-

-· f,.. 
... . .... 

� I ... 

s mr200l-02().()()2_a 

1. All buttons greyed out 

----

_, �r� .. :..�,.-�3 

/1 

A, � .. � 
Install new batteries as required. 

In all cases, exit B.U.D.S., ensure the D.E.S.S. 

post interface is properly connected, then restart 
B.U.D.S. 

BEEPER 

Beeper Troubleshooting 
If no beep is heard when installing the tether cord 
on the engine cut-off switch, but the engine can 
be started, refer to INSTRUMENTS AND ACCES­

SORIES subsection to check beeper operation. 
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INSTRUMENTS AND ACCESSORIES 

SERVICE TOOLS 

Description Part Number Page 
LARGE HOSE PINCHER ........................... ...... .......................... ..... 529 032 500 ......................................... 365 

SERVICE TOOLS - OTHER SUPPLIER 

Description Part Number Page 
SNAP-ON TERMINAL REMOVER................................................. TI600-4 ......................................... 359 

SERVICE PRODUCTS 

Description Part Number Page 
DIELECTRIC GREASE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 550 004 ......................... 355, 368-370 
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GENERAL 

INFORMATION 
CENTER DESCRIPTION 
(150 AND 180 SERIES) 

This is a multifunction gauge that supplies several 
real time useful information to the driver either in 
English, French or Spanish. 

At start-up, all LCD segments and indicator lights 
will turn on for 3 seconds each time the informa­
tion center is activated (when tether cord is in­
stalled). This allows the driver to validate they are 
all working properly. 

NOTE: Gauge is illuminated whenever the naviga­
tion lights are used. 

2 

lmo2007-00 1 -007J> 

1. Speedometer 
2. Tachometer 
3. Fuel level 

5 4 

4. Information display 
5. Indicator lights 
6. Water temperature display 

Speedometer 

Speedometer indicates the speed of the boat 
in miles per hour (MPH) or kilometers per hour 
(km/h). 

Tachometer 

Tachometer indicates the revolutions per minute 
(RPM) of the engine. Multiply by 1000 to obtain 
the actual revolutions. 

Fuel Level 

Bar gauge that continuously indicates the amount 
of fuel left in the fuel tank while riding. 

348 

Information Display 

FUNCTION DESCRIPTION 

Compass Displays the cardinal points to 
indicate the orientation of the 
boat. 

Hourmeter (HR) Displays the time in hours of 
the boat usage, 

Water Displays the water 
Temperature temperature of the water 
Display surface in degrees Celsius (°C) 

or Fahrenheit (°F). 

Water Depth Display the water depth 
Display under the hull within 
(150 Speedster Om to 50m (Oft to 170ft) . 

only) NOTE: Under certain 
conditions, the gauge may stop 
displaying. The gauge ability 
to display the depth depends 
on the usage conditions. 

Message Code Displays a message code 
whenever one of the following 
circumstances occurs. The 
abbreviations between 
parenthesis here are the 
codes displayed. 

MESSAGE CODE 

ABBREVIATION DESCRIPTION 

(H-TEMP) 
Engine or exhaust system 
overheating. 

(OIL) 
Low or high oil pressure in the 
engine. 

(12 V LOW) Low battery voltage. 

(12 V HI) High battery voltage. 

(FUEL-LOW) Low fuel level. 

(MAINT) Maintenance reminder. 

(CHK ENG) Check engine. 

(SENSOR) 
Sensor failure (boat electronic 
equipment). 

(KEY) 
Invalid tether cord (D.E.S.S. 
key). 

A beeper will sound and 

Additional indicator light will blinks 

Information 
depending on the fault 
occurring to catch the driver 
attention when necessary. 
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Indicator Lights 

@ Low oil pressure (OIL) 

@ Check engine (CHK ENG) 

@ 
Engine or exhaust system overheating 
(H-TEMP) 

® Low fuel level (FUEL-LOW) 

@ 
Low/high battery voltage 

(12 V LOW/HI) 

@ Maintenance reminder (MAINTI 

INFORMATION 
CENTER DESCRIPTION 
(210 AND 230 SERIES) 

The information center is a cluster of gauge, indi­
cator lights and a digital screen to display opera­
tional information to the operator. 

The text message can be displayed in 3 different 
languages and the units of measurement can be 
displayed in metric or imperial units. 

It allows the operator to view at a glance several 
indications such as, engines RPM, fuel level and 
engine temperature. The gauge can also be used 
to navigate through and select several functions, 
modes of operation and change certain settings 
and system parameters. 

Indicator lamps advise the operator of selected 
functions or malfunctions. 

The gauge incorporates a GPS (global position­
ing system) that it uses for the compass and 
speedometer indications, and provides signals to 
other systems as required for their operation. 

Should a fault be detected during the self-test 
function, an error message will be displayed, an 
indicator light may come on, and an audible signal 
(beep code) may be heard to signal that a fault 
has been detected. 

lmr2011·032 
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INFORMATION CENTER FUNCTIONS 
7. Tachometer (Port Engine) 
2. Tachometer (Starboard Engine) 
3. Indicator lights 
4. Digital screen 
5. Fuel level 
6. Numerical display 
7. Multifunction display 
8. Depth sounder indicator 
9. Hour meter display (Port Engine) 
70. Engine (P =Port, S =Starboard) 
71. Hour meter display (Starboard Engine) 
72.Compass 

Tachometer 

The tachometers provide an analog indication of 
the revolutions per minute (RPM) of the engines. 
Multiply the indicated number by 1000 to obtain 
the actual engines RPM. 

Indicator Lights 

Indicator lights (pilot lamps), located in the 
tachometers, inform you of a selected func­
tion, a normal condition or a system anomaly. 

An indicator light may be accompanied by a 
scrolling message in the multifunction display. 

See table below for usual pilot lamp information. 

PILOT MESSAGE 
DESCRIPTION 

LAMPS DISPLAY 

LH TACHOMETER 

When turn ON: SKI 

@ 
MODE is engaged. 

- When blinking: SKI E 

MODE is selected 
but not engaged 

8 
CRUISE mode 

-

engaged 

@J 
MAINTE-

Maintenance 
NANCE 

required 
REMINDER 
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PILOT MESSAGE 
DESCRIPTION LAMPS DISPLAY 

RH TACHOMETER 

8 
Indicate both 

- engines turn at the 
same RPM 

® 
Low fuel level, 

LOW-FUEL 
approx. 25% tank 

capacity 41.6 L 
(11 U.S. gal.) 

® <:::> - Good GPS uplink 

Fuel Level 
A bar gauge located on the top of the digital 
screen continuously indicates the amount of fuel 
in the fuel tank while riding. 

4'El••······� 

FUEL LEVEL INDICATOR 

When the fuel tank is full, 8 segments (bars) of the 
indicator are turned on. 

When there is only 2 segments of fuel indicated 
(approximately 25% fuel tank capacity or 41.6 L 
(11 U.S. gal.). the low fuel indicator light will come 
on to advise you of the low fuel condition. 

An audible warning (one long beep) will be heard 
periodically as long as the low fuel condition ex­
ists. 

Numerical Display 
The numerical display is used to provide a variety 
of indications as per selection made from the DIS­
PLAY function in the multifunction display: 

- Water depth 

- Engines RPM 

- Boat speed 
- Fuel consumption (instant and average) 

- Remaining fuel range (distance and time) 

350 

- Engines temperature 

- Altitude 

- Top and average speed 

- Top and average engines RPM 

- Clock. 

lrno20 I 0-003-026 

NUMERICAL DISPLAY 

When the information center is first powered up, 
the numerical display defaults to the last function 
chosen by the operator from the multifunction dis­
play. 

The numerical display is also used to display vari­
ous system mode settings such as: 

- SKI MODE setting 

- CRUISE setting 

- LAP TIME setting. 

Multifunction Display 
When the boat is being operated, the multifunc­
tion display provides an indication of compass 
heading or scrolling messages from the monitor­
ing system. 

It also displays a menu for the selection of vari­
ous functions which, permit changing the numeri­
cal display indication, system modes of operation, 
settings, and displaying system fault codes. 

A WARNING 
Selecting various numerical displays, system 
modes of operation or changing settings 
should only be carried out with the boat 
stopped. Selecting these various functions 
while operating the boat at speed is not rec­
ommended as it deters your attention from 
situational awareness. 

lmr2011·032 
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000 1000 

l mo201 0-003-028 

MULTIFUNCTION DISPLAY - COMPASS HEADING INDICATED 

Depth Sounder Indicator 
The numerical display can be selected to provide 
an indication of the water depth. 

The system is capable of indicating water depth 
under the hull in single increments up to 50 m 
(164 ft). 

NOTE: Under certain conditions, the digital 
screen may stop displaying. The digital screen's 
ability to display the depth depends on the condi­
tions of use. 

To activate depth indication, refer to CHANGING 

NUMERICAL DISPLAY INDICATION in this sub­
section. 

lmo2010-00:J.029_a 

1. Depth finder indicator 
2. Water depth indication 

Never use the depth sounder as a warning 
device to ride in shallow water. 

Hour Meter Display (HR) 
Continuously displays the time in hours of the 
boat engines usage. 

lmr201Hl32 

l m o 201�-030.e 

HOUR METER 
1. Port side 
2. Starboard side 

Compass 

A GPS incorporated in the information center pro­
vides the indication in the multifunction display. 

The cardinal points, intermediate cardinal points, 
as well as the azimuth the boat is travelling are 
displayed in the multifunction display by default 
when the boat is moving. 

For a compass indication to be displayed, the GPS 
must have a good link with the navigation satel­
lites. This is confirmed when the COMPASS ac­
tive indicator is visible in the digital screen. 

1mo2 0 1 0.003-031 _a 

C: .. I I 
.J ,,,, 

1. Compass indication 
2. Compass active indicator 

.. J ICJ 
c 1rr-- 1 

\ 
2 

NOTE: The compass indication is only available 
above 5 km/h (3 MPH). 

Use the compass as a guide only. Not to be 
used for precision navigation purposes. 

Engine Identification 

Identify which engine is associated with the infor­
mation from the numerical display. 
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l mo2010.00�2 

c: 
,.J 

STARBOARD ENGINE SHOWN 
P =PORT 
S = STARBOARD 

Selecting Functions 
When operating at speed, the multifunction dis­
play normally provides an indication of the com­
pass direction and azimuth the boat is traveling. 

To select the various functions available through 
the multifunction display, press the MODE button 
repeatedly until the desired function is visible: 
- SKI MODE 
- CRUISE MODE 
- DOCKING 
- LAP TIME 
- DISPLAY 
- FUEL ECONOMY 
- FAULT CODES 
- SETIINGS 
- SYNCHRONIZATION. 

Then press the SET button to enter that function. 

NOTE: The fault code function is available only 
when there is an active fault. The settings func­
tion is only available when the engine is shut off. 
The synchronization function is shown only. It 
can not be modified. 

Changing Clock 
1. Press MODE button repeatedly until SETIINGS 

is displayed. 
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SETTINGS 

"FT 
CM11 

Mf'Hlll" 
Ko�1t M 
"I( 'ti•'"' 

c· c: T TL" 1r· c· ... 1C� I tll.1 ... 1 

-. EJ w 
DOD DOD 

2. Press the SET button to validate your choice. 
The hour and the message CLOCK will be dis­
played. 

lmo2010-000-098 

CLOCK 

L,;_, . 
1n ·2, I 

e "/' 1,AM IU '""" ·'"· 

r·1 r1r·f 
L .. L .. LJL .. f 

® 

3. Press the SET button again, the message 
CHANGE CLOCK will be displayed. 

DODIDDO 
,., 

lmo201 0-000-099 

CHANGE CLOCK 

4. Use UP and DOWN switch to adjust the clock. 

5. Press MODE or SET button to save the clock 
and return to the main display. 
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lmo201(�003 · 100 

MAIN DISPLAY 

Changing Numerical Display Indication 

To change the indication in the numerical display, 
press the MODE button repeatedly until DISPLAY 
is visible in the multifunction display. 

aaa aoo 

lmo201C}()03-02 7 

DISPLAY MENU 

Move switch stem up or down until the preferred 
indication selection is visible in the multifunction 
display. 

Press the SET button to select and save the pre­
ferred indication, or wait for the display function 
to time out. The last indication visible will be au­
tomatically save. The numerical display will then 
switch to the new indication with a small abbrevi­
ation of the indication type to its right: 

- FT or M 
- RPM 

- MPH or Km/h 
- °F or °C 

- Lap 
- Gal/h or L/h 
- Min 
- AM or PM. 

lmr2011-032 

For example, to display the ALTITUDE informa­
tion: 
- Press the MODE button repeatedly until DIS­

PLAY is displayed 

- Then press SET button once 
- Lift up the UP and DOWN switch until ALTI-

TUDE is displayed 

- And finally, press SET button to confirm and 
save your selection. 

Lap Time Mode 

The lap timer can be used to record up to 50 indi­
vidual lap times. 

The Lap Time mode is a chronograph to compile 
intermediate times after your rides. You can see 
any individual lap times or the total of lap times. 

To activate and use the lap timer, carry out the fol­
lowing: 

1. Press MODE button repeatedly until LAP TIME 
is displayed. 

lmo20H>-003·091 

LAP TIME 

DOD 0 
.. ,. 

2. Press the SET button once to confirm your se­
lection. The first lap timer will be displayed. 

lmo2010-003-092 

n 
u lap 

f'ilfil , (il(JI , (J('/I 
llJltJ l!Jlf J llJllJ 

FIRST LAP TIMER 
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3. When ready, press the SET button to start the 
lap timer. 

lmo201 0-003-09J 

n u lap 

f ilfil ' (JI ' ' (WJ :1 ltJl!J llJ , ,,. .. } 

LAP TIMER STARTED 

NOTE: The timer starts immediately when press­
ing the SET button. 

4. To record each lap time, press the SET button 
at the start of each lap. 

NOTE: The lap time will be recorded, the lap 
counter (in numerical display) will count the num­
ber of laps recorded, and the timer will continue 
to run. 

5. To save the last lap time and stop the timer, 
press the MODE button. 

To verify the recorded lap times, use the UP and 
DOWN switch to toggle through all lap times. 

To reset an individual lap time: 

1. Using the UP and DOWN switch, go to the lap 
time to be reset. 

lrno2010-003-09[) 

'-/,:tap 
f ii ' ' C." ·1 ' lfil 
liJ t .. 1C.. tl!J 

DDO ODD 

2. Press and hold the SET button until the lap time 
is reset. 

To reset all lap times: 

1. Using the UP and DOWN switch, go to ALL. 
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ODD ODD 
lmo2010-003-096 

2. Press and hold the SET button until the time is 
reset to O (zero). 

Fuel Economy Mode 
The iTC (intelligent Throttle Control) system al­
lows to maintain a steady speed and constant 
RPM to reduce fuel consumption. 

To engage the fuel economy mode: 

1. Press MODE button repeatedly until FUEL 

ECONOMY MODE is displayed. 

E:r ... r1 
.. L.. LJ 
® 

ODD ODD 
"'1o2010-003-069 

FUEL ECONOMY MODE 

2. Press the SET button once, the following 
message will be displayed "FUEL ECONOMY 

MODE - PRESS SET to activate or MODE to 
exit". 

3. Press and hold the SET button until FUEL 

ECONOMY MODE reappears. 

To confirm the Fuel Economy mode, the symbol 
ECO is displayed on the LH of the smiling fuel 
tank. 

t mo20 1 0-003-090 
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To cancel the fuel economy mode: 

1. Move throttle/shifter handle in NEUTRAL posi­
tion. 

2. Press the MODE button. 

TROUBLESHOOTING 

DIAGNOSTIC TIPS 

NOTE: It is a good practice to check for fault 
codes using B.U.D.S. software as a first trou­
bleshooting step. Refer to COMMUNICATION 
TOOLS AND 8. U.D.S. subsection. 

IMPORTANT: When troubleshooting an electrical 
system fault, check battery condition, cables and 
connections first 

Circuit Testing 

Make sure the main battery cut-off switch is ON 
for testing. 

Check the related-circuit fuse condition with a 
fuse tester or ohmmeter (a visual inspection 
could lead to a wrong conclusion). 

Electrical Connection Inspection 

When replacing an electric or electronic compo­
nent, always check electrical connections. Make 
sure they are tight, make good contact, and are 
corrosion-free. Dirty, loose or corroded contacts 
are poor conductors and are often the source of a 
system or component malfunction. 

Pay particular attention to ensure that pins are not 
bent or pushed out of their connectors. 

Ensure all wire terminals are properly crimped on 
wires, and connector housings are properly fas­
tened. 

Check for signs of moisture, corrosion or dullness. 
Clean pins properly and coat them with DIELEC­

TRIC GREASE (P/N 293 550 004) or other appropriate 
lubricant when reassembling them, except if oth­
erwise specified such as for the ECM connectors. 

Pay attention to ground wires. 

PROCEDURES 

INFORMATION CENTER (150 
AND 180 SERIES) 

Information Center Self Test Function 

When the tether cord cap is installed on the en­
gine cut-off switch, all LCD segments and indica­
tor lights in the information center will turn ON for 

lmr2011-032 

3 seconds (self test function). This self test func­
tion allows the driver time to ensure that all indi­
cations are functioning properly. 

It also validates the information centers internal 
circuits, however, this does not validate proper op­
eration of the individual external circuits and sen­
sors that provide inputs to the information center. 

If a system fault is detected by the ECM, the ap­
plicable message and/or indicator light will be dis­
played. and a beep code may be heard. 

If the tether cord is not installed, the indications 
in the information center will shut off a few sec­
onds after the self test function, but the electri­
cal system power stays on for approximately 3 

minutes. Installing the tether cord on the engine 
cut-off switch will turn the indications back on. 

NOTE: If the START/STOP button is pressed and 
held without the tether cord installed, the informa­
tion center will stay on as long as the START but­
ton is held. 

Information Center Access 

150 Series 

To access the information center connector, open 
the front storage compartment, then remove the 
storage bin. 

180 Series 

Pull out dashboard. 

Information Center Removal 

150 Series 

To access information center retaining screws, re­
move trim by sliding a chamfered wooden coffee 
stick between trim and information center, in line 
with the locking tabs, see illustrations. 

s b l 2006-002· 1 °" _. 
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sbl2006-002-t02-• 

TAB LOCATION 

Remove the retaining screws, then remove infor­
mation center. 

sbl2006-0Q2·101_. 

TYPICAL 
1. Retaining screws 

180 Series 

Pull out dashboard and remove the retaining 
screws from behind. 

Information Center Wire Identification 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc A RED/BLUE 

Ground B BLACK 

CAN HI c WHITE/RED 

CAN LOW D WHITE/BLACK 

INFORMATION CENTER 
(210 AND 230 SERIES) 

Information Center Self Test Function 

When the ignition key is turned ON, all LCD seg­
ments and indicator lights in the information cen­
ter will turn ON for 3 seconds (self test function). 
This self test function allows the driver time to en­
sure that all indications are functioning properly. 
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It also validates the information centers internal 
circuits, however, this does not validate proper op­
eration of the individual external circuits and sen­
sors that provide inputs to the information center. 

If a system fault is detected by the ECM, the ap­
plicable message and/or indicator light will be dis­
played, and a beep code may be heard. 

Information Center Access 

Open the starboard bow backrest. 

Open the cover. 

Information Center Wire Identification 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 1 PURPLE 

CAN HI 2 WHITE/RED 

CAN LOW 3 WHITE/BLACK 

Illumination 4 BLUE 

Analog 
speedometer 6 RED 

signal 

Mode button 7 BLACK 

Set button 8 BLACK 

Ground 11 BLACK 

Power 12 Vdc 12 RED/BLUE 

Display 
16 WHITE 

up/down switch 

Display 17 GREEN up/down switch 

Port fuel 
19 PINK sending unit 

Port fuel 
20 PINK/BLACK sending unit 

SPEEDOMETER 
(210 AND 230 SERIES) 

The speed indication is based on a GPS (Global Po­
sitioning System) incorporated within the informa­
tion center. 
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Speedometer Wire Identification 

FUNCTION PIN 

Power 12 Vdc 2 

Ground 5 

Speed signal 8 

Ground 4 

Illumination 3 

Speedometer Access 

Open the starboard bow backrest. 

Open the cover. 

Speedometer Voltage Test 

WIRE COLOR 

RED 

BLACK 

RED 

BLACK 

BLUE 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Read voltage as per following table. 

SPEEDOMETER 
CONNECTOR MEASUREMENT 

(main harness side) 

WIRE VOLTAGE 

RED (pin 2) I BLACK (pin 5) 12 Vdc 

lmr2010-029-00l_a 

TYPICAL 
1. Speedometer connector 

If voltage is not as specified, test positive and neg­
ative circuits separately. 

If voltage and ground are good and speedometer 
is still not working, check speed signal wire. 

lmr2011·032 

SPEEDOMETER (200 SERIES) 

Speedometer Wire Identification 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 2 

Ground 4 

Speed signal 8 

Speed signal 
5 

ground 

Illumination 3 

Speedometer Voltage Test 

Disconnect gauge connector. 

PURPLE 

BLACK 

WHITE 

WHITE/BLACK 

BLUE 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Read voltage as per following table. 

SPEEDOMETER 
CONNECTOR MEASUREMENT 

(main harness side) 

WIRE VOLTAGE 

PURPLE I BLACK 12 Vdc 

tmr.2006-0 27 ·001_a 

TYPICAL 

If voltage is inadequate, test positive and negative 
circuits separately. 

If voltage is appropriate and gauge is not working, 
check speed sensor as described in this subsec­
tion. 

If speed sensor tests good and gauge is still not 
working, check signal wires. 
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Speedometer Calibration 
If you suspect that a speedometer on a boat is 
not accurate, check it by using a GPS to validate 
the speed. Comparing speeds over long runs on 
smooth water will yield better results. 

If the indicated speed is too high or low with re­
spect to the GPS, the speedometer can be ad­
justed to a more accurate setting. 

To adjust the speedometer, pull up dashboard to 
gain access to the rear of the speedometer head. 

Make sure the selector switch is pointing to the 
number "5". 

lmr2007-027-008_a 

Remove the rubber plug just below the 
speedometer mounting stud and insert a 2 mm 
Allen wrench into the adjustment pot. 

Turning clockwise will increase indicated speed, 
and counterclockwise will decrease indicated 
speed. 

lmrW07-02 7-010_a 
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Make small adjustments then compare 
speedometer and GPS readings. Adjust as 
required. 

Reinstall rubber plug when finished then secure 
dashboard. 

SPEED SENSOR (ALL EXCEPT 
210 AND 230 SERIES) 

The speedometer gets a signal from a speed sen­
sor. It works with the water flow which turns a 
magnetic paddle wheel that triggers an electronic 
pick-up that sends the signal. 

lmr2011·032-001_a 

150 SERIES 
1. Speed sensor 

lm1'2011-032-002_a 

180 SERIES 
1. Speed sensor 

lml'2011-032-003_a 

200 SERIES 
1. Speed sensor 

Spray water on paddle wheel using a garden hose. 

Speedometer should display some speed. Oth­
erwise, disconnect the speed sensor connector 
housing from inside bilge. 

NOTE: The wheel should turn freely. Otherwise 
inaccurate speed will be displayed. 
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Using a SNAP-ON TERMINAL REMOVER 
(PIN TT600-4), remove wires from position /1 A" 
and /1 B" in tab housing of speed sensor. 

Reconnect wires in receptacle housing. 

Connect multimeter to speed sensor wires and 
set it to Vdc. 

TYPICAL 

SENSOR 
TEST CONNECTOR READING 

CONDITION (Vdc) 
TERMINAL 

Slowly r otate A I B 
Fluctuation 

paddle wheel within 5.5 - 8.5 

TACHOMETER (200 SERIES) 

Tachometer Wire Identification 

FUNCTION PIN 

Power 12 Vdc 2 

Ground 5 

Tachometer 7 
signal 

Illumina t i on 3 

Tachometer Voltage Test 

Disconnect gauge connector. 

WIRE COLOR 

PURPLE 

BLACK 

GRAY 

BLUE 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Read voltage at boat harness as per following ta­
ble. 

lmr1011-032 

TACHOMETER CONNECTOR MEASUREMENT 
(main harness side) 

WIRE VOLTAGE 

PURPLE 

I 
BLACK 12 Vdc 

(pin 2) (pin 3) 

If voltage is not as specified, test positive and 
ground separately. 

Engine RPM Signal 
NOTE: The tachometer signal initially comes from 
the CPS, goes to the ECM, to the EFB and then 
to the VCM using the communication link (CAN 
lines). Finally the VCM sends the signals to the 
tachometer. 

Set the multimeter to frequency function (Hz 
VDC). 

Probe as per following table. 

Start engine. 

PROBE 

GRAY wire (pin 7) 
Ground 

boat harness side 

FREQUENCY 
(HZ) 

1/10 the engine 
RPM 

ANALOG FUEL GAUGE (210 AND 
230 SERIES) 

NOTE: The starboard fuel level sender, is con­
nected to the analog fuel gauge and the port 
sender is connected to the information center for 
the digital fuel gauge. 

Fuel Gauge Wire Identification 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 2 RED 

Ground 5 BLACK 

Fuel level input 8 PINK 

Illumination 3 BLUE 

Fuel Gauge Operation Test 
Disconnect the starboard fuel pump/fuel level 
sender connector. 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Momentarily jump the PINK (pin Bl and 
PINK/BLACK {pin C) wires together. Results 
should be as per table. 
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CONNECTOR FUEL GAUGE 
(boat harness side) READING 

Wires jumped together Full 

Open connector Empty 

If "FULL" is not reached on the gauge, check 
wiring/connectors. If they test good, replace 
gauge. 

If "FULL" is reached on the gauge, gauge is work­
ing correctly. Check fuel sender resistance, refer 
to FUEL GAUGE AND FUEL PUMP 

Fuel Gauge Input Voltage Test 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Back-probe connector and read voltage as per fol­
lowing table. 

ANALOG FUEL GAUGE 
MEASUREMENT 

CONNECTOR 

WIRE VOLTAGE 

RED (pin 2) I BLACK (pin 5) 12 Vdc 

If there is no voltage, check wiring/connectors. 

If voltage is as specified and gauge is not work­
ing, check fuel level sender as described in FUEL 
TANK AND FUEL PUMP subsection. 

ANALOG FUEL GAUGE (200 
SERIES) 

NOTE: Although each fuel pump module has its 
own fuel level sender, only the port sender is con­
nected to monitor fuel level. 

Fuel Gauge Wire Identification 

FUNCTION PIN 

Power 12 Vdc 1 

Ground 3 

Fuel level input 5 

Fuel level input 4 

Illumination 2 

Fuel Gauge Operation Test 

Enable electric circuits. 

WIRE COLOR 

PURPLE 

BLACK 

PINK 

PINK/BLACK 

BLUE 

Disconnect the port fuel pump/fuel level sender 
connector. 
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Momentarily jump the PINK (pin B) and 
PINK/BLACK (pin C) wires together. Results 
should be as per table. 

CONNECTOR FUEL GAUGE 
(boat harn ess side) READING 

Wires jumped together Full 

Open connector Empty 

If "FULL" is not reached on the gauge, check 
wiring/connectors. If they test good, replace 
gauge. 

If "FULL" is reached on the gauge, gauge is work­
ing correctly. Check fuel sender resistance, refer 
to FUEL TANK AND FUEL PUMP 

Fuel Gauge Input Voltage Test 

Disconnect gauge connector. Install tether cord to 
engine cut-off switch. Read voltage from boat har­
ness. It should be 12 Vdc. 

lmr2006-027-00 1 _a 

TYPICAL 

If there is no voltage, check wiring/connectors. 

If voltage is appropriate and gauge is not work­
ing, check fuel level sender as described in FUEL 
TANK AND FUEL PUMP subsection. 
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MONITORING GAUGE (200 
SERIES ONLY) 

Monitoring Gauge Wire Identification 

Port Side 

FUNCTION PIN WIRE COLOR 

Common power 
4 RED/BLUE 

supply 

CHK engine 1 GREEN 

HI temp 3 PURPLE 

Low oil 6 YELLOW 

Low battery 7 RED 

Starboard Side 

FUNCTION PIN WIRE COLOR 

Common power 4 PURPLE 
supply 

CHK engine 1 RED 

HI temp 3 PURPLE 

Low oil 6 YELLOW 

Low battery 7 RED 

Monitoring Gauge Voltage Test 

When enabling electrical circuits, all lamps will 
turn on for a brief moment. This confirms their 
operation. 

Otherwise, unplug cluster connector. 

Individually validate the lamps supply from VCM 
as follows: 

- Enable electrical system . Refer to POWER DIS­
TRIBUTION subsection. 

- Read voltage between wires as per table. 

GAUGE MEASUREMENT 
CONNECTOR LAMP 

PINS VOLTAGE Vdc 

1 CHK engine 

3 HI temp 
4 Battery voltage 

6 Low oil 

7 Low battery 

lmr2011-032 
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TYPICAL 

NOTE: Perform the voltage reading quickly be­
fore the VCM stops sending the test signal to the 
lamps. Reinstalling tether cord will re-initialize 
the VCM. 

BEEPER (200 SERIES) 
Beeper Access 

Pull out dashboard. 

Beeper Operation Test 

If no beep is heard when installing tether cord to 
engine cut-off switch, first check "gauges" fuse 
on EFB and ensure EFB is powered. 

Disconnect beeper connectors. 

Connect wires to an external 12 V battery as per 
table. 

N�TE: Reverted wires will not allow beeper oper­
ation. 

WIRE (BEEPER SIDE 
BATTERY POST 

OF HARNESS) 

PURPLE{TAN Positive 

TAN/BLACK Negative 
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TYPICAL 

If beeper does not sound, replace beeper. 

If beeper works, check wires and connectors be­
tween ECM and beeper. 

RADIO 

Radio Troubleshooting 

If the radio does not work: 

- Check 12 volt input. 

- Check ground circuit. 

If radio is powered but there is no sound, check 
the radio power amplifier. 

NOTE: On audio systems with an external ampli­
fier, if the radio turns on but there is no sound, re­
fer to RADIO POWER AMPLIFIER in this subsec­
tion. 

Radio Power Source Identification 

150 AND 180 SERIES 

WIRE COLOR PIN SUPPLY 

Fuse 5 of 
ORANGE C 085 pin 1 Accessories 

fuse block 

200 SERIES 

WIRE COLOR PIN SUPPLY 

ORANGE C 085 pin 1 VCM 

210 SERIES 

WIRE COLOR PIN SUPPLY 

ORANGE C 085 pin 1 
Ignition switch 

pin C 
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230 SERIES 

WIRE COLOR PIN SUPPLY 

ORANGE C 085 pin 1 
Breaker G 

(breaker panel) 

Radio Ground Identification 

ALL MODELS 

WIRE COLOR PIN 
CONNECTED 

TO 

BLACK C 085 pin 2 
Console ground 

block 

RADIO AMPLIFIER (210 AND 230 
WAKE ONLY) 

Radio Amplifier Troubleshooting 

If there is no sound coming out from the tower 
speakers, check the power amplifier 12 volt input, 
ground circuit, RCA cables and amplifier power-up 
wire. 

Radio Amplifier Power Source 
Identification 

210 AND 230 WAKE 

WIRE COLOR CONNECTOR SUPPLY 

ORANGE c 001 
High amperage 
circuit breaker 

The radio amplifier breaker is located behind main 
battery cut-off switch. 

lmr'.2007-027-00 5_. 

TYPICAL - REAR OF MAIN BATTERY CUT-OFF SWITCH 

To reset an open breaker, push the lever in. 
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lmo2009-002-012_a 

TYPICAL 
1. Reset fever out (open circuit) 

Radio Amplifier Ground Identification 

210 AND 230 WAKE 

WIRE COLOR CONNECTOR 
CONNECTED 

TO 

BLACK c 002 
Console ground 

block 

Radio Amplifier Power Signal 

The power signal wire should supply voltage to 
the amplifier any time the radio is on. 

210 AND 230 WAKE 

WIRE COLOR CONNECTOR 
CONNECTED 

TO 

ORANGE c 003 Radio pin C004 

DEPTH SOUNDER (ALL EXCEPT 
200 SERIES) 

Boat must be in the water to allow proper opera­
tion of depth sounder. 

The depth sounder transducer communicates 
with the information center through CAN. 

Depth Sounder Wire Identification 

FUNCTION WIRE COLOR 

Power 12 Vdc 
PURPLE (from fuse 3 

of fuse block 1) 

Ground 
BLACK 

(to engine ground) 

Transducer signal 
WHITE/RED 

(CAN HI) 

Transducer signal 
WHITE/BLACK 

(CAN LOW) 

lmr2011·032 

Depth Sounder Voltage Test 

Make sure fuse 3 of fuse block 1 is good. 

1. Disconnect transducer connector. 

tmr2010-029-00Z...a 

BOTTOM OF HULL IN ENGINE COMPARTMENT 
1. Depth sounder transducer 
2. Connector 

2. Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

3. Measure voltage as per table. 

DEPTH SOUNDER TRANSDUCER VOLTAGE TEST 

TEST PROBES RESULT 

PURPLE (pin 1) I BLACK (pin 2) Battery voltage 

If voltage is not as specified, test positive and 
ground separately, repair wiring/connectors if 
necessary. 

DEPTH SOUNDER (200 SERIES) 

Boat must be in the water to allow proper opera­
tion of depth sounder. 

Depth Sounder Transducer Location 

On all models, the depth sounder transducer is in­
stalled on the bottom of hull in the engine com­
partment. 

DEPTH SOUNDER TRANSDUCER LOCATION 

MODEL LOCATION 

150 series Port side near battery 

180 series In front of engine, port side 

200 series 
Underneath starboard 

engine 

210 and 230 series Port side near fuse box 
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Depth Sounder Wire Identification 

FUNCTION WIRE COLOR 

PURPLE 
Power 12 Vdc (common gauges power 

supply from starboard EFB) 

BLACK 
Ground (common gauges ground to 

console ground block} 

Transducer signal 2 wires 

Depth Sounder Voltage Test 

Check voltage to depth sounder as follows. 

Pull out dashboard. 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Probe splice connectors and read voltage as 
shown. 

lmt2007-027-01 5_a 

If there is 12 Vdc and gauge does not turn on, try 
a new depth sounder. 

If voltage is not good, check wiring/connectors. If 
they test good, check wires from starboard EFB. 

Depth Sounder Transducer Signal 

If depth sounder turns on but displays 2 dashes 
(- -). it means that it does not receive any signal 
from the transducer. 

The possible causes are: 

- Transducer not plugged to depth sounder 

- Defective transducer wiring 

- Faulty transducer. 

Check if transducer wire is properly connected to 
the depth sounder. 
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TRANSDUCER CONNECTOR 

If wiring is good and depth sounder always display 
2 dashes (- -), replace transducer. 

HEATER UNIT (210 AND 230 
WAKE ONLY) 

Heater Blower Voltage Test 

First ensure main cut-off switch is turned on and 
10 A fuse is good. 

Remove seat. 

Disconnect heater blower connector. 

Enable electrical system. Refer to POWER DIS­
TRIBUTION subsection. 

Read voltage as follows. 

HEATER BLOWER 

SWITCH CONNECTOR 

POSITION (boat harness side) READING 

TERMINAL 

L c B Battery 

H c A voltage 

lmr2011-032 
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If voltage is as specified, try a new fan motor. 

If voltage is not read, test positive and ground sep­
arately. 

Heater Blower Switch Access 

Open the starboard bow backrest. 

Open the cover. 

Heater Blower Switch Test 

Heater Blower Switch Input Voltag e Test 

Set multimeter to Vdc and read voltage. 

TERMINAL READING 

5 I Battery ground Battery voltage 

If voltage is not as specified, problem is in wiring 
or connectors from battery. 

If voltage is good, test switch output. 

Heater Blower Switch Output Voltage Test 

Set multimeter to Vdc and back-probe switch as 
follows. 

SWITCH TERMINAL READING 
POSITION 

1 

L (ORANGE 
wire) Ground 

Battery 

4 (RED 
voltage 

H wire) 

If switch failed any test, replace by a new one. 

Heater Unit Removal 

Remove the LH rear seat cushion. 

Remove screws that attach heating unit on body. 

lmr2011-032 
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7. Screws 

1 
, �·' 

2. Coolant hoses 
3. Heating ducts 

Detach heating hoses from the unit. 

REQUIRED TOOL 

LARGE HOSE PINCHER 
(P/N 529 032 500) 

3 

.... , 

Disconnect cooling hoses from the heating unit. 

Lift the unit and unplug the heating fan connector. 

Heating Unit Installation 

The installation is the reverse of the removal pro­
cedure. However. pay attention to the following. 

Refill the cooling system. Refer to COOLING SYS­
TEM subsection. 

ELECTRIC BILGE PUMP 

Bilge Pump Operation 

NOTE: The European models have 2 bilge pumps. 

Automatic Mode 

The bilge pump has a direct 12 volt input from the 
battery. It is powered at all times. 

In the automatic mode, a built-in float switches 
the bilge pump on when water level rises in the 
bilge. 

Manual Mode 

The manual mode is enabled when the electrical 
system is powered and the main cut-off switch is 
ON. 

To run the bilge pump in manual mode, turn on the 
switch located at helm. 

Bilge Pump Access 

Access the engine compartment, refer to ENGINE 
REMOVAL AND INSTALLATION. 
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The bilge pump is located on the bottom of the 
hull. 

BILGE PUMP LOCATION 

MODEL LOCATION 

150, 180 and 200 series 
At the rear of engine, 

port side 

210 and 230 series 
Between engines, 

near transom 

Bilge Pump Operation Test (Automatic 
Mode) 
Flood bilge pump area using a garden hose. 

Pump should automatically run. Otherwise, check 
the in-line 3 A fuse. 

If fuse is good, carry out the BILGE PUMP INPUT 
VOLTAGE TEST (AUTOMATIC MODE). 

Bilge Pump Input Voltage Test 
(Automatic Mode) 
Disconnect bilge pump connector. 

Flood bilge pump area using a garden hose. 

Set multimeter to Vdc and read voltage as per ta­
ble. 

BILGE PUMP CONNECTOR 
(boat harness side) READING 

TERMINAL 

A (BROWN/RED 
C (BLACK) 

Battery 
wire) voltage 

If voltage is not as specified, test positive and 
ground separately. 

Bilge Pump Input Voltage Test (Manual 
Mode) 
Before testing, check the fuse or circuit breaker. 

BILGE PUMP CIRCUIT PROTECTION 

1 50 and 180 Series 
Fuse 2 of accessories 

fuse block 

200 Series Fuse 4 of VCM 

21 O and 230 Series Circuit breaker A 

Test voltage as follows: 

1. Disconnect bilge pump connector. 

2. Enable electric circuits. 

3. Turn bilge pump switch ON. 

4. Set multimeter to Vdc and read voltage as per 
table. 
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BILGE PUMP CONNECTOR 
(boat harness side) READING 

TERMINAL 

B (BROWN) I C (BLACK) 
Battery 
voltage 

If voltage is not as specified, test positive and 
ground separately. 

Bilge Pump Switch Wire Information 

150, 180 AND 200 SERIES 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 2 BROWN/RED 

Output to pump 
3 BROWN 

(manual mode) 

Illumination ground 7 BLACK 

Illumination power 8 BLUE 

210 AND 230 SERIES 

FUNCTION PIN WIRE COLOR 

Illumination ground 1 BLACK 

Power 12 Vdc 5 BROWN/RED 

Output to pump 
6 BROWN 

(manual mode) 

Bilge Pump In-line Diode Test 
The in-line diode is located in the accessory har­
ness near helm. 

NOTE: A continuously burnt bilge pump fuse may 
be caused by a faulty diode. 

Test as follows: 

1. Disconnect bilge pump connector. 

2. Disconnect bilge pump switch connector. 

3. Set multimeter to diode check. 

4. Probe as illustrated. 

NOTE: Respect polarity. 
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C-051 

C-026 

A B 

lnv2006-027-00S_a 

TYPICAL - READING SHOULD BE AROUND 0.5 V 

C-026 

A 8 

1mt2006-027..005_b 

C-051 

TYPICAL - READING SHOULD BE OPEN CIRCUIT 

If readings are not specified, replace diode. 

BILGE BLOWER 

Bilge Blower Access 
Access the engine compartment, refer to ENGINE 
REMOVAL AND INSTALLATION 

lmr2011-032 

Bilge Blower Input Voltage Test 

Before testing, check the fuse or circuit breaker. 

BILGE BLOWER CIRCUIT PROTECTION 

150 and 180 Fuse 1 of fuse -
Series block 1 

10 A fuse in 5 A in-line 
200 Series the gauge fuses (1 per 

interface blower) 

5 A in-line 
210 and 230 Circuit breaker 

Series B 
fuses (1 per 

blower) 

Test voltage as follows: 

1. Disconnect bilge blower connector. 

2. Enable electric circuits. 

3. Turn bilge pump switch ON. 

4. Set multimeter to Vdc and read voltage as per 
table. 

BILGE BLOWER CONNECTOR 
(boat harness side) READING 

TERMINAL 

(BROWN'jyELLOW) I 
8 Battery 

(BLACK) voltage 

If voltage is not as specified, test positive and 
ground separately. 

Bilge Blower Switch Wire Information 

150, 180 AND 200 SERIES 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 2 BROWN/YELLOW 

Output to blower 3 BROWN/YELLOW 

Illumination ground 7 BLACK 

Illumination power 8 BLUE 

210 AND 230 SERIES 

FUNCTION PIN WIRE COLOR 

Illumination ground 1 BLACK 

Power 12 Vdc 5 BROWN/YELLOW 

Output to blower 6 BROWN/YELLOW 

BOW LIGHT 

Bow Light Bulb Replacement 

150, 210 and 230 Series 

Remove screws securing the bow light. 
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lmo201 0-003- l 14_a 

TYPICAL 
7. Retaining screws 

Turn bow light and remove the socket screws. 

TYPICAL 
1. Socket screws 

Push bulb in and hold while turning counterclock­
wise to release. 

1mo2010-00:i.116_a 

TYPICAL 
7. Bulb 

Apply DIELECTRIC GREASE (P/N 293 550 004) on 
new bulb contact surface. 

Install the new bulb by pushing it in while turning 
clockwise. 

Finger tight all screws. 

180 Series 

Gently pry the bow light to detach it from its sup­
port. 

368 
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7. Bow light 

Remove the bow light cover. 

Pull lens out. 

Lift and remove the bulb. 

The assembly is essentially the reverse of removal 
procedures. However, pay particular attention to 
the following: 

Apply DIELECTRIC GREASE (P/N 293 550 004) on 
bulb contact surface. 

NOTE: When installing the bulb under the upper 
terminal plate, it is possible that the bulb remains 
loose. The cover will compress the terminal plate 
against the bulb at reinstallation. 

200 Series 

Remove the bow light cover. 

lmr2011-032-060_o 

TYPICAL 
1. Remove this screw 

Remove bulb from socket. 

lmr2011-032·100_a 

TYPICAL 
1. Lift up to remove bulb 
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Assembly is essentially the reverse of removal 
procedures. However, pay particular attention to 
the following: 

Apply DIELECTRIC GREASE (P/N 293 550 004) on 
new bulb contact surface. 

Bow Light Switch Wire Information 

150, 180 AND 200 SERIES 

FUNCTION PIN 
WIRE COLOR 

(at switch) 

Power 12 Vdc 2 GRAY/RED 

Output to bow 
6 GRAY/WHITE 

lights 

Illumination ground 7 BLACK 

Illumination power 3 BLUE 

210 AND 230 SERIES 

FUNCTION PIN 
WIRE COLOR 

(at switch) 

Power 12 Vdc B GRAY/RED 

Output to bow 
D GRAY 

lights 

Illumination ground A BLACK 

Illumination power D BLUE 

Bow Light Switch Input Voltage Test 
Before testing, check the fuse or circuit breaker. 

BOW LIGHT CIRCUIT PROTECTION 

1 50 and 180 Series 
3A (fuse #3) of fuse 

block 1 

200 Series 3A (fuse #5) in VCM 

210 and 230 Series 3A Circuit breaker D 

Test voltage as follows: 

1. Disconnect bow light connector(s). 

2. Enable electric circuits. 

3. Turn NAV/ANC switch ON. 

4. Set multimeter to Vdc and read voltage as per 
table. 

BOW LIGHT CONNECTORS 
(boat harness side) READING 

TERMINAL 

1 or A 

I 
2 or B Battery voltage 

(GRAY/WHITE) (BLACK) 

lmr2011-032 

If voltage is not as specified, test positive and 
ground separately. 

STERN LIGHT 

Stern Light Bulb Replacement 

150 and 200 Series 

Unscrew lens counterclockwise and pull it out. 

lmr201 1 -032·10 1_a 

1. Unscrew then pull 

Pull bulb to remove it. 

+ 

lmr2011-032-10� 

1. Pull bulb out 

Apply DIELECTRIC GREASE (P/N 293 550 004) on 
new bulb contact surface. 

Assembly is the reverse of removal procedure. 

180, 21 O and 230 Series 

Unscrew lens counterclockwise and pull it out. 
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TYPICAL 
1. Unscrew then pull 

Pull bulb to remove it. 

l mr2011-032 - HM_a 

TYPICAL 
1. Pull bulb out 

Apply DIELECTRIC GREASE (P/N 293 550 004) on 
new bulb contact surface. 

Assembly is the reverse of removal procedure. 

Stern Light Switch Wire Information 

150, 180 AND 200 SERIES 

FUNCTION PIN 
WIRE COLOR 

(at switch) 

Power 12 Vdc 2 GRAY/RED 

Output to stern 
3 GRAY/BLACK 

light 

Illumination ground 7 BLACK 

Illumination power 3 BLUE 

370 

210 AND 230 SERIES 

FUNCTION PIN 
WIRE COLOR 

(at switch) 

Power 12 Vdc B GRAY/RED 

Output to stern 
c GRAY/WHITE 

light 

Illumination ground A BLACK 

Illumination power D BLUE 

Stern Light Switch Input Voltage Test 

Before testing, check the fuse or circuit breaker. 

BOW LIGHT CIRCUIT PROTECTION 

150 and 180 Series 
3A (fuse #3) of fuse 

block 1 

200 Series 3A (fuse #5) in VCM 

210 and 230 Series 3A Circuit breaker C 

Test voltage as follows: 

1. Disconnect stern light connectors. 

2. Enable electric circuits. 

3. Turn NAV/ANC switch ON. 

4. Set multimeter to Vdc and read voltage as per 
table. 

STERN LIGHT CONNECTORS 
(boat harness side) READING 

TERMINAL 

1 or A 2 or B 
Battery voltage 

(GRAY/WHITE) (BLACK) 

If voltage is not as specified, test positive and 
ground separately. 

COURTESY LIGHT 

Courtesy Light Replacement 

Pry out the courtesy light cover. 
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T 
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lmo2007 -003-01�a 

1. Gently pry here with a screwdriver 

Pull the bulb to remove it. 

lmo2007-00�-• 

1. Pull and remove bulb 

The installation is the reverse of the removal pro­
cedure. 

Courtesy Light Input Voltage Test 

Before testing, check the fuse or circuit breaker. 

BILGE BLOWER CIRCUIT PROTECTION 

180 Series 
3A (fuse #4) of fuse 

block 1 

200 Series 3A (fuse #6) in VCM 

210 and 230 Series Circuit breaker B 

Test voltage as follows: 

1. Disconnect Courtesy Light connectors. 

2. Enable electric circuits. 

3. Turn courtesy light switch ON. 

4. Set multimeter to Vdc and read voltage as per 
table. 

lmr2011·032 

COURTESY LIGHT CONNECTOR 
(boat harness side) READING 

TERMINAL 

(BROWN�ELLOW) I -

Battery voltage (BLACK) 

If voltage is not as specified, test positive and 
ground separately. 

Courtesy Light Switch Wire 
Information 

150, 180 AND 200 SERIES 

FUNCTION PIN WIRE COLOR 

Power 12 Vdc 2 BROWN/YELLOW 

Output to blower 3 BROWN/YELLOW 

Illumination ground 7 BLACK 

Illumination power 8 BLUE 

210 AND 230 SERIES 

FUNCTION PIN 

Illumination ground 1 

Power 12 Vdc 5 

Output to blower 6 

EXTINGUISHER 
PRESSURE SWITCH 
(CE MODELS) 

WIRE COLOR 

BLACK 

BROWN/YELLOW 

BROWN/YELLOW 

Extinguisher Pressure Switch Test 

Should the indicator lamp fail to come ON when 
the ignition key is ON or when the tether cord is 
installed. 

1. Check if the pressure gauge and actuator to see 
if the system has discharged. 

2 1 3 1 

l mr201 l -O<l2-052_a 

1. Pressure gauge 
2. System is ready 
3. System is discharged 
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2. Check fuse. Refer to appropriate WIRING DIA­
GRAM from the WIRING DIAGRAM BOOKLET 
(PIN 219 100 547). 

3. Check the electrical pressure switch on the sys­
tem bottle itself: 

3.1 Pull the connectors off the terminals. 

3.2 Place the probes of the multimeter directly 
on the terminals. 

A closed circuit indicates a functioning pressure 
switch. Test the remaining wiring circuit. 

Should the continuity of the pressure switch indi­
cate an open circuit, the system will have to be 
replaced. 

EXTINGUISHER 
INDICATOR LAMP 
(CE MODELS) 

Extinguisher Indicator Lamp 
Troubleshooting 

Should the indicator lamp fail to come ON when 
the ignition key is ON or when the tether cord is 
installed. 

1. Check if the pressure gauge and actuator to see 
if the system has discharged. 

2. Check in-line fuse. 

3. The indicator lamp is a LED and cannot be 
tested with a multimeter. A simple method to 
test LED's is to remove the lamp and touch the 
RED wire to the+ terminal and the BLACK wire 
to the - terminal of an ordinary 9-volt battery. 
Replace indicator lamp if required. 
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REVERSE SYSTEM 

SERVICE PRODUCTS 
Description Part Number Page 

LOCTITE 243 (BLUE) .............................................................. ....... 293 800 060 ................................. 375, 377 

LOCTITE 271 (RED)....................................................................... 293 800 005 ......................................... 376 

See THROTTLE/SHIFTER 
CONTROL 

2.5 N•m 
(22 lbf.in) 

f _/� � / 
Loctite 27�----� el 

18N�· - , 
(159 lbf.in) <---. 

Loctite 

Loctite 648 &�-/ 2�3 

� 2.5N•m 
(22 lbf.in) �-

�-/ �t; Loctite 767 

I 
I 

: Loctite 767 
1 (antiseize 
1 lubricant) ��-c� 
I 

Loctite 
243 
� 
9 N•m 

(80 lbfoin) 

Loctite 
/

' 
243 � 

9 N•m 
(80 lbf.in) 

� 
I 
I 

' 
I dt; Loctite 243 : 

i ),.<'/'� I 

�1 .7 N•m 
(15 lbf•in) 

Im � Component must be replaced when removed. 
lmr2010-031Xl04_b 
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(antiseize lubricant) 
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GENERAL 
During assembly/installation, use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, cotter pins, etc.) must 
be replaced. 

*•'l•Jilljj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

REVERSE CABLE 

Reverse Cable Replacement and 
Adjustment 
Refer to THROTTLE/SHIFTER CONTROL subsec­
tion. 

REVERSE GATE 

Reverse Gate Removal 
Starboard Side 

To remove reverse gate, put shift lever in reverse 
position. 
Remove reverse cable from the reverse gate 
lever. Discard nut. 

lmr2006-030-002-• 

TYPICAL - TWIN ENGINES SHOWN 
1. Reverse cable 
2. Reverse gate lever 

374 

Unscrew screws securing reverse link rod to re­
verse gate. 

lmf2006-030-003_e 

Remove screws, flat washers, plastic washers, 
sleeves and bushings holding reverse gate to re­
verse gate support. 

lmr2006-000-004_a 

1. Reverse gate screw 
2. Flat washer 
3. Reverse gate 

Port Side 

Unscrew screws securing reverse rod to reverse 
gate. 

Remove screws, flat washers, plastic washers, 
sleeves and bushings holding reverse gate to re­
verse gate support. 
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1. Reverse gate screw 
2. Flat washer 
3. Reverse gate 

Reverse Gate Inspection 

Visually inspect gate for wear or cracks. Replace 
if necessary. 

Reverse Gate Installation 

The installation is the reverse of the removal pro­
cedure. 

REVERSE GATE SCREWS 

PRODUCT 
LOCTITE 243 (BLUE) 

(P/N 293 800 060) 

TORQUE 9 N•m (80 lbf•in) 

REVERSE LINK ROD SCREWS 

PRODUCT 
LOCTITE 243 (BLUE) 

(P/N 293 800 060) 

TORQUE 1.7 N•m (15 lbf•in) 

REVERSE CABLE RETAINING NUT (NEW) 

TORQUE I 2.5 N•m (22 lbf•in) 

REVERSE GATE LEVER 

Reverse Gate Lever Removal 

Remove reverse cable from the reverse gate 
lever. Discard nut. 

lmr2011-033 
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1. Reverse cable 
2. Reverse gate lever 

Unscrew the shoulder nut then remove the shoul­
der bolt. It may be necessary to heat shoulder nut 
to break the threadlocker. 

1. Shoulder nut 
2. Reverse gate lever 
3. Reverse cable 
4. Reverse gate 

Remove bushings inside lever holes. 

lmr2006-0»006_a 

1. Shoulder nut 
2. Bushings 
3. Reverse gate lever 
4. Shoulder bolt 

Reverse Gate Lever Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 
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TYPICAL - PARTS LOCATION 
1. Reverse gate lever 
2. Reverse gate bump 
3. Hook lever 
4. Reverse gate 
5. Shoulder nut 

Install bushings in lever holes. 

Apply LOCTITE 271 (RED) (P/N 293 800 005) on 
threads of shoulder bolt. 

TORQUE 

Shoulder nut 18 N•m (159 lbf•in) 

Reverse cable retaining 
2.5 N•m (22 lbf•in) 

nut (NEW) 

REVERSE GATE SUPPORT 

Reverse Gate Support Removal 

NOTE: The reverse gate support can be removed 
with the reverse gate in place. 

Starboard Side 

Remove reverse cable from the reverse gate 
lever. Discard nut. 

1. Reverse cable 
2. Reverse gate lever 

Remove cotter pin retaining the reverse cable 
bushing. Discard cotter pin. 

376 

Remove the reverse cable bushing then pull the 
brass bushing out of the reverse gate support. 

1 

l m r2006-03 0-015_a 

1. Cotter pin 
2. Reverse cable bushing 
3. Brass bushing 
4. Reverse cable 

Remove screws securing reverse link rod to re­
verse gate. 

lm12 006-0 3G-003_a 

Remove screw that attach the steering link rod to 
nozzle. 

lmr2006-030-00 9 

Detach steering cable from nozzle. 
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1. Steering cable 
2. Nozzle 

Remove socket screws holding the support and 
the venturi to the pump housing. 

lm�006-030-01 l_a 

Pull out reverse gate support with reverse gate. 

Port Side 

Remove screws securing reverse link rod to re­
verse gate. 

lm�OOl>03G-007_a 

Remove screw that attach the steering link rod to 
nozzle. 

Remove socket screws holding the support and 
the venturi to the pump housing. 

Pull out reverse gate support with reverse gate. 
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Reverse Gate Support Inspection 

Visually inspect support for wear or cracks. Re­
place if necessary. 

Reverse Gate Support Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Torque screws holding reverse gate support and 
venturi to pump housing to specification. 

TORQUE 

Reverse gate retaining I screws 
21 N•m (15 lbf•ft) 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of the steering link rod screw then torque 
it to specification. 

TORQUE 

Steering link rod screws I 13 N•m (115 lbf•in) 

Reinstall reverse cable. 

TORQUE 

Reverse cable retaining I 2.5 N•m (22 lbf•in) 
nut (NEW) 
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JET PUMP 

SERVICE TOOLS 

Description 

DRIVE SHAFT HOLDER .............................................................. .. 

IMPELLER REMOVER/INSTALLER .............................................. . 

IMPELLER REMOVER/INSTALLER .............................................. . 

IMPELLER SHAFT BEARING TOOL ............................................ . 

IMPELLER SHAFT PUSHER ......................................................... . 

PRESSURE CAP ........................................................................... . 

SEAL/BEARING PUSHER ............................................................. . 

VACUUM/PRESSURE PUMP ....................................................... . 

SERVICE PRODUCTS 

Description 

JET PUMP BEARING GREASE ................................................... .. 

LOCTITE 243 (BLUE) .................................................................... . 

LOCTITE 518 ............................................................................... .. 

LOCTITE 577 (THREAD SEALANT) .............................................. . 

LOCTITE 767 (ANTISEIZE LUBRICANT) ...................................... . 

PULLEY FLANGE CLEANER ........................................................ . 

TRIPLE-GUARD GREASE ............................................................ .. 

XPS BRAKES AND PARTS CLEANER ......................................... . .  

XPS LUBE ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................................. . 
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529 035 986 ......................................... 384 

529 035 820 ................. 388-390, 392, 396 
529 035 956 ................. 388-390, 392, 396 

529 036 168 ................................. 392-394 
529 035 955 ................................. 391, 393 
529 036 1 72 ......................................... 382 
529 035 819 ......................................... 394 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENER and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, self-locking fasteners, 
cotter pins, etc.} must be replaced. 

JET PUMP MAIN COMPONENTS 

sm<2006-027-011 _a 

TYPICAL 
1. Nozzle 
2. Venturi 
3. Jet pump housing 
4. Wear ring 
5. Impeller 
6. Stator 

INSPECTION 

IMPELLER CONDITION 

Condition of impeller, impeller boot and wear 
ring can be quickly checked from underneath hull 
through the inlet grate. 

Check for contact between impeller boot and 
drive shaft guard. Replace impeller boot and 
inspect drive shaft guard for wear if contact is 
found. 

lmr2011-034 

Section 06 PROPULSION 

Sub section 02 {JET PUMP) 

smr2007..o2 8-00 1 _a 

TYPICAL - UNDERNEATH HULL 
1. Impeller 
2. Impeller boot 
3. Wear ring 

IMPELLER/WEAR RING 
CLEARANCE 

1 

This clearance is critical for jet pump performance. 

To check clearance, remove jet pump. 

Using a feeler gauge, measure clearance between 
impeller blade tip and wear ring. Measure each 
blade at its center. 

s mr2006-027-0l8 

MODEL 

All models 

MAXIMUM WEAR 
CLEARANCE 

0.35 mm (.014 in) 

IMPELLER SHAFT RADIAL PLAY 

Radial play is critical for jet pump life span. 

To check radial play, remove jet pump. 

Make sure impeller shaft turns freely and 
smoothly. 

1. Retain housing in a soft jaw vise making sure 
not to damage housing lug. 

2. Set a dial gauge and position its tip onto metal 
end, close to the end of the impeller hub. 

3. Move shaft end up and down. Difference be­
tween highest and lowest dial gauge reading is 
radial play. 
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Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

smt2009-006-008_a 

TYPICAL - MEASURING IMPELLER SHAFT RADIAL PLAY 
1. Dial gauge 
2. Measure close to impeller hub end 

RADIAL PLAY 

Omm (Oin) 

Excessive play can come either from worn bearing 
or damaged jet pump housing bearing surface. 

LEAK TEST 

Whenever performing any type of repair on the jet 
pump, a leak test should be carry out. 

Proceed as follows: 

1. Remove impeller cover. Refer to IMPELLER 

COVER in this subsection. 

2. Install required tools on pump housing. 

382 

REQUIRED TOOLS 

PRESSURE CAP 
(P/N 529 036 172) 

VACUUM/PRESSURE PUMP 

(P/N 529 021 800) 

smr2008-02ll-005 

TYPICAL 

3. Pressurize pump. 

LEAK TEST PRESSURE 

Maximum 70 kPa (10 PSI) 

4. Pump must maintain this pressure for at least 
5 minutes. 

- If there is a pressure drop, spray soapy wa­
ter around cover. If there are no bubbles, im­
peller shaft, impeller shaft seal must be re­
placed. Jet pump unit has to be disassem­
bled. 

NOTE: If there is 2 or 3 bubbles coming out from 
the seal on the impeller side is acceptable. Leaks 
from other areas must be repaired. 

smr2009-006-002_a 

TYPICAL 
1. Small leak here is acceptable 

QZ1JmJj Repair any leak. Failure t o  correct a 
leak will lead to premature wear of pump com­
ponents. 

5. Disconnect pump and remove pressure cap. 

6. Reinstall impeller cover. Refer to IMPELLER 

COVER in this subsection. 
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PROCEDURES 

NOTE: Whenever removing a part, visually check 
for damage such as: corrosion, cracks, split, 
break, porosity, cavitation, deformation, distor­
tion, heating discoloration, wear pattern, defec­
tive plating, missing or broken balls in ball bearing, 
water damage diagnosed by black-colored spots 
on metal parts, etc. Replace any damaged parts. 
As a quick check, manually feel clearance and end 
play, where applicable, to detect excessive wear. 

VENTURI 

Venturi Removal 

NOTE: On twin engines models, the steering and 
reverse cables are located on the starboard side. 

1. Remove reverse cable from the reverse gate 
lever. Discard nut. 

TYPICAL - TWIN ENGINES SHOWN 
1. Reverse cable 
2. Reverse gate lever 

2. Remove cotter pin retaining the reverse cable 
bushing. Discard cotter pin. 

3. Remove the reverse cable bushing then pull the 
brass bushing out of the reverse gate support. 

1 

tmr2006-030-0 1 5_e 

1. Cotter pin 
2. Reverse cable bushing 
3. Brass bushing 
4. Reverse cable 

4. Detach steering cable from nozzle. 

lmr2011-034 

Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

1rnr1006-030-01 o_a 

1. Steering cable 
2. Nozzle 

200, 210 and 230 Series 

5. Remove the reverse link rod (REVERSE SYS­
TE/vtJ. 

6. Remove the steering link rod (STEERING SYS-
TE/vtJ. 

NOTE: If jet pump housing is to be removed with 
the venturi, nozzle and reverse gate, omit the re­
maining steps. 

7. Remove socket screws holding the support and 
the venturi to the pump housing. 

lmt'2006-030-0 1 Ul 

8. Pull out venturi, reverse gate and nozzle. 

Venturi Inspection 

Visually inspect venturi for wear or cracks. Re­
place if necessary. 

Venturi Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Apply a thin layer of LOCTITE 518 (P/N 293 800 038) 
on mating surface of impeller housing. Refer to 
shaded part of the following illustration. 
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Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

TYPICAL 

Install the venturi. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of socket screws (or use NEW self-lock­
ing screws). 

Install socket screws, lock washers and flat wash­
ers then torque them as specified in the following 
table. 

PARTS 

Venturi retaining screw 
(socket screw) 

Reinstall all removed parts. 

TORQUE 

21 N•m (15 lbf•ft) 

JET PUMP HOUSING 

Jet Pump Housing Removal 

Remove venturi, see procedure in VENTURI in 
this subsection. 

NOTE: The jet pump housing can be removed 
with the reverse gate, nozzle and venturi. This 
is the preferred procedure when either the drive 
shaft or engine removal is required. To do so, 
follow the VENTURI REMOVAL procedure but do 
NOT unscrew venturi. 

Remove nuts that attach jet pump housing to 
pump support. 

TYPICAL - VENTURI REMOVED FOR CLARITY 

384 

Remove jet pump with a wiggle movement. 

ij!['1ifij When removing pump unit, shims 
could have been installed between hull and 
pump housing. Be sure to reinstall them oth­
erwise engine and jet pump alignment will be 
altered. 

When removing jet pump from vehicle, support 
drive shaft to avoid engine oil seal damages. 

REQUIRED TOOL 

DRIVE SHAFT HOLDER 

(P/N 529 035 986) � 

smr2006-028-00Z...a 

TYPICAL 

1. Drive shaft holder 

Jet Pump Housing Inspection 

Visually inspect jet pump housing. Pay attention 
to the stator. Ensure the assembly is clean and 
free of any debris and defects. 

Ensure the neoprene seal is in good condition. Re­
place it as required. 

Jet Pump Housing Installation 

Brush and clean impeller splines and drive shaft 
splines with PULLEY FLANGE CLEANER (P/N 413 

711 809) or equivalent. Splines must be free of 
any residue. 

The exhaust system water flow is controlled by 
a reducer located between the jet pump support 
and the jet pump on the inlet side. The reducer 
is color coded according to boat model. See table 
below. 

ENGINES REDUCER COLOR 

155 and 215 YELLOW 

255 and 260 GREEN 

Make sure that the reducer is installed as shown. 

IN.Ji[il]j A faulty installation can cause over­
heating and damage to exhaust system. 
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1 

F 18JOI A 

1. Co/or-coded reducer 

Lubricate drive shaft splines, impeller splines and 
the inside of the impeller boot with TRIPLE-GUARD 
GREASE (P/N 296 000 329). 

Ensure neoprene seal is properly installed on the 
jet pump housing. 

Install jet pump. If necessary, wiggle jet pump to 
engage drive shaft splines in impeller. 

1Nt1m:Jj Some boat require shims between 
hull and pump; if shims have been removed 
at pump removal, be sure to reinstall them, 
otherwise engine alignment will be altered. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on stud 
threads of jet pump housing. 

Ensure to reinstall bushings in fastener holes. 

1 

sml2006-027-006_a 

1. Bushings 
2. Aluminum housing 

Install nuts. Tighten as per the following se­
quence. 

lmr2011-034 

Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

TYPICAL 
Step 1: From 1 to 2: 16 N•m (142 lbf•in) 
Step 2: From 3 to 6: 31 N•m (23/bf•ft) 

NOTE: Slightly lubricate wear ring with XPS LUBE 
(P/N 293 600 016) to minimize friction during initial 
start. 

Install all other removed parts. 

IMPELLER COVER 

Impeller Cover Removal 

1. Remove the venturi. 

2. With pump housing in vertical position, remove 
and discard the 3 retaining screws. 

F18JOLA 

TYPICAL 

3. Using a fiber hammer, gently tap impeller cover 
to help release it from the jet pump housing. 

4. Use a flat screwdriver in the slots provided as 
pry points to remove it from the jet pump hous­
ing. 
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Subsection 02 (JET PUMP) 

$dd2009-001·114_b 

1. Slot 

F18JOMA 

TYPICAL 

5. Remove both 0-rings. 

smr2�-• 

TYPICAL 
1. 0-rings 

Impeller Cover Inspection 

Check for presence of water in cover and bearing 
area. If water is found, replace seals on impeller 
side. Also replace 0-rings and/or impeller cover. 

386 

1. Seal on impeller side 

s m r 2009-006-003_a 

1. Cover 0-rings 

Check impeller boot and 0-rings condition on im­
peller. Replace as required. 

smr2009-006-004_ a 

1. Impeller boot 
2. Impeller 0-ring 
3. Pump housing 0-ring 

Perform a leak test. Refer to LEAK TEST in this 
subsection. 

Impeller Cover Installation 
1. Install 0-rings in their respective groove. 
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F18JONA 

TYPICAL 

2. Put 23 ml (.8 U.S. oz) of JET PUMP BEARING 
GREASE (PIN 293 550 032) in the cover. 

F18J18A 

TYPICAL 

3. Install impeller cover by aligning the cover index 
mark with the pump top fin as shown. 

sdcl20�1·114_c 

1. Align mark with top fin 

NOTE: Cover can only be installed in one position 
as screw holes are not located symmetrically. 

4. Secure cover with NEW self-locking screws. 

lmr2011-034 

Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

NOTE: Push cover against pump housing while 
alternately tightening screws. Make sure 0-rings 
are positioned correctly and they are not damaged 
when pushing the cover. 

5. Torque cover screws as per following table. 

PARTS 

Cover screws 

IMPELLER 

Impeller Removal 

TORQUE 

7.5 N•m (66 lbf•in) 

NOTE: If impeller shaft is to be disassembled, 
loosen the impeller shaft nut prior to removing 
the impeller. 

1. Remove jet pump. Refer to JET PUMP HOUS­
ING in this subsection. 

2. Remove impeller cover. Refer to IMPELLER 
COVER in this subsection. 

3. Remove impeller boot by turning it clockwise 
(LH threads). 

F19JOOA 

TYPICAL 
1. Unscrew clockwise 

4. Mount the flat sides of impeller shaft in a vise. 
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Subsection 02 (JET PUMP) 

smr'2009 -006-005_ a 

TYPICAL 

1. Flat side 

5. Unscrew the impeller counterclockwise using 
the proper impeller remover/installer. 

529035956 

IMPELLER REMOVER/INSTALLER 

ENGINE REQUIRED TOOL 

155 
IMPELLER REMOVER/INSTALLER 

(P/N 529 035 820) 

215, 255 IMPELLER REMOVER/INSTALLER 
and 260 (P/N 529 035 956) 

NOTE: It may be necessary to heat the impeller 
to ease removal. 

lptoillJj Never use an impact wrench to 
loosen impeller. 

smr 2000-006.00 6_b 

TYPICAL 

388 

6. To pull impeller out of the pump, apply a rotating 
movement as you pull on the impeller. 

Impeller Installation 

1. Mount the flat sides of the impeller shaft in a 
vise. 

smr2009.00 &00 5_o 

TYPICAL 

1. Flat side 

2. Clean the impeller shaft using XPS BRAKES AND 

PARTS CLEANER (P/N 219 701 705). 

3. Apply LOCTITE 767 (ANTISEIZE LUBRICANT) 

(P/N 293 800 070) on threads of impeller shaft. 

TYPICAL 

1. Antiseize lubricant 

4. Apply XPS LUBE (P/N 293 600 016) on the wear 
ring surface. 
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smr2009-00S.002_c 

TYPICAL 

1. XPS lube 

5. Start screwing the impeller on its shaft. 

sm r 2009-006-007 

TYPICAL 

6. Mount in the impeller splines the proper im­
peller remover/installer. 

529035956 

IMPELLER REMOVER/INSTALLER 

ENGINE REQUIRED TOOL 

155 
IMPELLER REMOVER/INSTALLER 

(P/N 529 035 820) 

215, 255 IMPELLER REMOVER/INSTALLER 

and 260 (P/N 529 035 956) 

7. Torque the impeller, then remove tool. 

PART TORQUE 

Impeller 125 N•m (92 lbf•ft) 

lmr2011-034 

Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

fflt)ilijj Never use an impact wrench to 
tighten impeller shaft. 

smr2009-006-006_a 

TYPICAL 

8. Apply LOCTITE 577 (THREAD SEALANT) (P/N 293 
800 050) on impeller boot threads. 

9. Apply TRIPLE-GUARD GREASE (P/N 296 000 329) 
inside impeller boot. 

10. Install impeller boot on impeller and tighten 
counterclockwise. 

WEAR RING 

Wear Ring Inspection 

Check wear ring for: 

- Deep scratches 

- Irregular surface 

- Any apparent damage. 

Check IMPELLER/WEAR RING CLEARANCE, see 
procedure at the beginning of this subsection. 

Wear Ring Removal 

1. Remove jet pump. Refer to JET PUMP HOUS­
ING in this subsection. 

2. Remove impeller from jet pump housing, refer 
to IMPELLER in this subsection. 

3. Place jet pump housing in a vise with soft jaws. 
It is best to clamp housing using a lower ear. 

4. Cut wear ring at two places. 

IW'tJilijj When cutting ring, be careful not to 
damage jet pump housing. 

NOTE: Wear ring can be cut using a jigsaw, a 
small grinder or a low clearance hacksaw. 

5. After cutting r ing, insert a screwdriver blade be­
tween jet pump housing and ring outside diam­
eter. 
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Section 06 PROPULSION 
Subsection 02 (JET PUMP) 

6. Push ring so that it can collapse internally. 

7. Pull ring out. 

Wear Ring Installation 
To install wear ring in housing, use a square steel 
plate of approximately 180 x 180 mm x 6 mm thick 
(7 x 7 in x 1/4 in) and a press. 

Manually engage ring in housing making sure it is 
equally inserted all around. Press ring until it seats 
into bottom of housing. 

2 

F01J1DA 

1. Rounded edge 
2. Press wear ring 

If a press is not readily available, a piece of wood 
such as a 2 x 4 in x 12 in long, can be used. 

Manually engage ring in housing making sure it 
is equally inserted all around. Place wood piece 
over ring. Using a hammer, strike on wood to 
push ring. Strike one side then rotate wood piece 
about 90° and strike again. Frequently rotate 
wood piece so that ring slides in evenly until it 
seats into bottom of housing. 

390 

f01JIFA 

1. Piece of wood 
2. Rounded edge 
3. Wear ring 

IMPELLER SHAFT AND BEARING 

Impeller Shaft and Bearing Removal 

1 . Remove impeller cover. Refer to IMPELLER 

COVER in this subsection. 

2. Mount in a vise the proper impeller remover/in­
staller. 

529035956 

IMPELLER REMOVER/INSTALLER 

ENGINE REQUIRED TOOL 

155 
IMPELLER REMOVER/INSTALLER 

(P/N 529 035 820) 

215, 255 IMPELLER REMOVER/INSTALLER 
and 260 (P/N 529 035 956) 

3. Install jet pump housing over impeller re­
mover/installer tool. 
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F18JOOA 

TYPICAL 

4. Using a 30 mm socket, unscrew the impeller 
shaft nut counterclockwise. 

NOTE: If impeller loosens instead of shaft nut, 
refer to IMPELLER SHAFT NUT REMOVAL IF 
IMPELLER HAS LOOSENED further in this pro­
cedure. 

smr2009-006-009_a 

TYPICAL 

5. Remove impeller shaft nut. 

lmr2011-034 

smr2009-006-003_b 

TYPICAL 
1. Nut 

Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

6. Remove impeller as described in this subsec­
tion. 

7. From the impeller side, remove circlip, seals, 
spacer and 0-ring. 

smr2006-027-007 _b 

TYPICAL 
1. Circlip 
2. Seal 

8. Press impeller shaft out of pump housing. 

NOTE: Bearing will come out with the impeller 
shaft. 

REQUIRED TOOL 

IMPELLER SHAFT PUSHER 
(PIN 529 035 955) 
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Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

TYPICAL 

9. Use the IMPELLER SHAFT BEARING TOOL 

(P/N 529 036 168) to press bearing off impeller 
shaft. 

REQUIRED TOOL 

IMPELLER SHAFT BEARING TOOL 
(P/N 529 036 168) 

smr2009-006-012_a 

TYPICAL 
1. Impeller shaft and bearing 
2. Bearing tool on INNER race 

392 

Impeller Shaft Nut Removal if Impeller Has 
Loosened 

1. Turn pump upside down and mount the flat 
sides of impeller shaft in a vise. 

1 

TYPICAL 
1. Flat side 

2. Mount in the impeller splines the proper im­
peller remover/installer. 

520035956 

IMPELLER REMOVER/INSTALLER 

ENGINE REQUIRED TOOL 

155 
IMPELLER REMOVER/INSTALLER 

(P/N 529 035 820) 

215, 255 IMPELLER REMOVER/INSTALLER 
and 260 (P/N 529 035 956) 

3. Torque impeller more than impeller shaft nut. 
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TYPICAL 

4. Turn pump upside down and retry unscrewing 
impeller shaft nut . 

smr2009-006-009_a 

TYPICAL 

5. If impeller still loosens instead of nut, retighten 
impeller more and retry. Repeat until nut 
loosens. 

6. Remove impeller as described in this subsec­
tion. 

7. Return to step 5 in the IMPELLER SHAFT AND 

BEARING REMOVAL main procedure. 

Impeller Shaft and Bearing Inspection 

With your finger nail, feel seal lip contact surface 
on shaft. If any irregular surface is found, replace 
shaft and seals. 

Check condition of shaft threads. 

lmr2011·034 

Section 06 PROPULSION 
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smr2009-006-0 1 9_a 

TYPICAL 
1. Threads 

2. Seal lip contact surface 
3. Threads 

Inspect ball bearing for corrosion. 

Impeller Shaft and Bearing Installation 

Bearing Installation 

The installation is essentially the reverse of the re­
moval procedure. However, pay attention to the 
following. 

1. Protect the impeller shaft threads. 

REQUIRED TOOL 

IMPELLER SHAFT BEARING TOOL 
(PIN 529 036 168) 

2. Press the bearing on the impeller shaft. 

REQUIRED TOOL 

IMPELLER SHAFT PUSHER 
(P/N 529 035 955) 

NOTE: The bearing can be installed in either direc­
tion. 

TYPICAL 
1. Impeller shaft bearing tool on INNER race 

2. Impeller shaft and bearing 
3. Impeller shaft installer/pusher tool 

3. Press bearing until it bottoms. 
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Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

Impeller Shaft Installation 

NOTE: Ensure there is no 0-ring in pump housing 
on the cover side. 

1. From the outlet side of pump, press impeller 
shaft assembly into housing. 

REQUIRED TOOL 

IMPELLER SHAFT BEARING 
TOOL (P/N 529 036 168) 

smr2 009-006-0 1 4_a 

TYPICAL 
1. Bearing tool 
2. Impeller shaft and bearing 

2. Press bearing until it bottoms. 

NOTE: Ensure impeller shaft turns freely and 
smoothly. 

3. Turn pump upside down. 

4. Coat shaft surface with JET PUMP BEARING 

GREASE (P/N 293 550 032). 

5. Install 0-ring at bottom. 

394 

F19J07A 2 

TYPICAL 
1. 0-ring at bottom 
2. Coat surface 

6. Apply 4 ml (.1 U.S. oz) of JET PUMP BEARING 
GREASE (P/N 293 550 032) on bearing . 

F18J12A 

TYPICAL 

7. Press a NEW double lip seal until seal bottoms. 
Make sure seal lip are facing upwards. 

REQUIRED TOOL 

SEAL/BEARING PUSHER 
(P/N 529 035 819) 
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smf2009-006-015_a 

1. Sea/lip up 

F18J13A 

1. Sea/lip facing up 

F18J148 

TYPICAL 
1. Seal/bearing pusher 

8. Install spacer and then the other seal {thin). En­
sure seal lip is facing up. 

lmr2011-034 

1. Seal lip facing up 

9. Install circlip. 

TYPICAL 
1. Circlip 

Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

10. Turn pump upside down. 

11. Install the two 0-rings in pump housing. 

TYPICAL 
7. 0-rings 

12. Before installing any other parts. pressurize jet 
pump to insure proper seal installation. Refer 
to LEAK TESTin this subsection. 
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Section 06 PROPULSION 

Subsection 02 (JET PUMP) 

13. Install impeller. Refer to IMPELLER in this 
subsection. 

14. Mount in a vise the proper impeller re­
mover/installer. 

529005956 

IMPELLER REMOVER/INSTALLER 

ENGINE REQUIRED TOOL 

155 IMPELLER REMOVER/INSTALLER 
(P/N 529 035 820) 

215, 255 IMPELLER REMOVER/INSTALLER 
and 260 (P/N 529 035 956) 

F18JOPB 

1. Impeller remover/installer tool 

15. Install jet pump housing over this tool. 

F18JOQA 

TYPICAL 

396 

16. Using a 30 mm socket, screw the impeller 
shaft nut on clockwise. 

TORQUE 

Impeller shaft nut I 125 N•m (92 lbf•ft) 

smr2009-006-009_b 

17. Apply 24 ml (.8 U.S. oz) of JET PUMP BEARING 
GREASE (P/N 293 550 032) on the bearing (nut 
side). 

smr2009-00&-0 1 8 

18. Install the impeller cover. Refer to IMPELLER 
COVER in this subsection. 
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DRIVE SHAFT 

SERVICE TOOLS 

Description 

DRIVE SHAFT C-CLJP REMOVER . . . . . . . . . . . . . . . . ... . . . ... . . . . ... . . . ............ .. 

DRIVE SHAFT HOLDER ............................................................... . 

FLOATING RING TOOL (TYPE I) .................................................. . 

FLOATING RING TOOL (TYPE Ill) ................................................ . 

PTO SUPPORT TOOL .................................................................. . 

SERVICE PRODUCTS 

Description 

ANTI CORROSION SPRAY ............................................................ . 

BRP HEAVY DUTY CLEANER . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . ... . . . ... . . . . . . . . . ... .  . 

LOCTITE 5150 (SILICONE SEALANT) ....... . .......... . . . . . . . . . . . . ............ . 

LOCTITE INSTANT GASKET ........................................................ .. 

PULLEY FLANGE CLEANER . . .... ... ... . . . . . . ......... . . . ... ... . . . ... . . . ........... . 

TRIPLE-GUARD GREASE ............................................................. . 

XPS LUBE . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................ . 

lmr2011-035 
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Subsection 03 (DRIVE SHAFT) 

Part Number Page 

529 036 026 ......................................... 400 
529 035 986 ................................. 399, 404 
529 035 841 ................................. 400, 405 
529 035 987 ................................ .400, 405 
529 035 842 ................................. 399, 403 

Part Number Page 

219 700 304 ................................. 399, 402 

293 11 0 001 . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . .... 406 
296 000 309 ......................................... 406 
219 701 421 ......................................... 406 
413 711 809 ......................................... 401 
296 000 329 ......................................... 403 
293 600 016 ......................................... 401 
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Section 06 PROPULSION 

Subsection 03 (DRIVE SHAFT) 

Triple-guard grease 

mi!'lJ =Component must be replaced when removed. 

lm<2011-035-001_a 

398 

Loctite 5150 
(silicone sealant) 

Triple-guard 

\ 
Loctite 5150 

(silicone sealant) 

& 
Loctite 

instant gasket 

/ 
< 

5 N•m 
(44 lbf•in) 
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GENERAL 

Jet pump must be removed to replace any com­
ponents of the drive system. Refer to JET PUMP 
for removal procedure. 

During assembly/installation, use torque values 
and service products as in the exploded view. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, cotter pins, etc.) must 
be replaced. 

ij![tJi[ij Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

MAINTENANCE 

CORROSION PROTECTION 

To prevent possible drive shaft corrosion in salt 
water, apply ANTICORROSION SPRAY (PIN 219 700 
304) as per interval in MAINTENANCE CHART 

A WARNING 

Always work in a well ventilated area. Care­
fully read application instructions on product 
can. 

Drive shaft should be dry and clean prior to apply­
ing the anticorrosion product. 

From inside bilge, lift rubber protector to expose 
PTO seal assembly. 

NOTE: On supercharged engines, remove inlet 
hose from supercharger to gain access. 

Cover carbon seal ring and floating ring with a rag 
or plastic wrap to prevent the anticorrosion prod­
uct to reach the carbon ring. Place a rag on bottom 
of hull to recover the excess of sprayed anticor­
rosion product. Spray the visible portion of drive 
shaft. When done, dispose soiled rag as per your 
local environmental regulations. 

Install inlet hose to supercharger. 

Reposition rubber protector. 

lmr2011-035 
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Wait 2 hours prior to using the boat to allow the 
anticorrosion product to dry. 

PROCEDURES 

DRIVE SHAFT 

Drive Shaft Removal 

NOTE: When drive shaft will be removed, some 
oil will flow out. To prevent it, start engine, run at 
4000 RPM for 10 seconds and stop engine at this 
RPM. This will move oil out of PTO housing into 
oil tank. If engine cannot be started, remove oil 
from the PTO area by following the procedure in 
PTO HOUSING REMOVAL of the PTO HOUSING 
AND MAGNETO section. 

1. Remove jet pump. Refer to JET PUMP subsec-
tion. 

NOTE: When removing jet pump from vehicle, 
support drive shaft to avoid engine oil seal dam­
ages. 

REQUIRED TOOL 

DRIVE SHAFT HOLDER 
(PIN 529 035 986) 

smt2006-028-00'ZJJ 

TYPICAL 
1. Drive shaft holder 

2. Open engine cover. 

215, 255 and 260 Engines 

3. Remove supercharger. Refer to SUPER-
CHARGER in ENGINE section. 

All Models 

NOTE: Use this sequence to m1n1m1ze the 
amount of movement the drive shaft will slide 
back into PTO seal assembly. 

4. Lift rubber protector to expose PTO seal as­
sembly. Install the PTO SUPPORT TOOL (PIN 529 
035 842) on bottom of PTO seal assembly as 
shown. 
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ffl,Ji[ij#j Strictly follow this procedure other­
wise damage to component might occur. 

529035842 

1. Insert in groove of PTO seal assembly 

NOTE: Due to configuration of some models, it 
may be necessary to disconnect EGTS sensor to 
make room. 

5. Push the floating ring rearwards to expose the 
circlip. This step is done to ensure floating ring 
is free and not stuck on the drive shaft. Do not 
remove circlip at this time. 

REQUIRED TOOL 

DRIVE SHAFT C-CLIP REMOVER 
(P/N 529 036 026) 

400 

smr2006-028-003 

TYPICAL 

NOTE: Place the fork of tool against floating ring 
and the adjustable arm on engine. Move the tool 
handle toward the front of vehicle to push floating 
ring. 

6. Remove the drive shaft c-clip remover and the 
drive shaft holder. 

7. Select the appropriate floating ring tool in accor­
dance with the following table. 

ENGINE REQUIRED TOOL 

155 

215, 255 
and 260 

FLOATING RING 
TOOL (TYPE I) 

(P/N 529 035 841) 

FLOATING RING 
TOOL (TYPE Ill) 

(P/N 529 035 987) 

8. Install the floating ring tool with its largest open­
ing on PTO seal side. 

F18 1 00A 

TYPICAL 
1. Largest opening on PTO seal side 

9. Turn screw clockwise so that the tool pushes 
the PTO seal forward and the drive shaft to 
the rear to expose the 0-rings contact area. 
Continue to pull drive shaft out until there is 
a distance of 18 mm {23/32 in) between the 
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telltale groove and the tool edge. Lubricate 
0-rings contact area with XPS LUBE (P/N 293 
600 016). 

TYPICAL 
7. Largest opening here 
2. Telltale groove 
3. Lubricate 0-rings contact area 

A. 18 mm (23/32 in) 

NOTE: This is necessary to ease drive shaft re­
moval later in this procedure. 

10. Remove the floating ring tool. 

11.  Push drive shaft in and reinstall drive shaft 
holder tool. 

TYPICAL 
1. Dtive shaft holder 
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12. Reinstall the floating ring tool with its largest 
opening on PTO seal side. 

F18100A 

TYPICAL 
1. Largest opening on PTO seal side 

13. Push floating ring rearwards to expose circlip 
and remove it. Discard circlip. 

F18C02A 

TYPICAL 
1. Largest open ing here 
2. Floating r ing 
3. PTO seal support tool 
4. Remove circlip 

14. Remove drive shaft holder tool then the float­
ing ring tool. 

15. Place rags under PTO housing to prevent 
spillage. If spillage occurs, clean immediately 
with the PULLEY FLANGE CLEANER (P/N 413 
711 809) to prevent oil stains. 

16. Remove drive shaft. 

NOTE: A slight jerk to the rear may be required to 
remove the drive shaft from the PTO seal assem­
bly. 
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Drive Shaft Inspection and Lubrication 

Drive Shaft 

Inspect condition of circlip groove. If there is any 
damage or severe wear, replace drive shaft. 

1 
smt2006-028-005_ a 

TYPICAL 
1. Circlip groove 

Inspect condition of drive shaft splines. If splines 
are damaged, replace drive shaft. 

With your finger nail, feel machined surface of 
drive shaft. If any irregular surface is found, re­
new drive shaft. 

smr200&-02S-OO�La 

TYPICAL 
1. Surface condition 

2. Splines condition 

Excessive deflection could cause vibration and 
damage to drive shaft splines, impeller or floating 
ring. 

Place drive shaft on V-blocks and set-up a dial 
gauge in center of shaft. Slowly rotate shaft; dif­
ference between highest and lowest dial gauge 
reading is deflection. Refer to the following illus­
tration. 

402 

MEASURING DRIVE SHAFT DEFLECTION 
1. Dial gauge 

2. V-blocks 

Maximum permissible deflection is 0.5 mm 

(.02in). 

To prevent possible drive shaft corrosion when 
the vehicle is used in salt water, apply ANTICOR­
ROSION SPRAY (P/N 219 700 304) on drive shaft 
where shown. 
NOTE: Drive shaft should be dry and clean prior 
to applying the anticorrosion product. If the drive 
shaft is slightly corroded, a rotating wire brush 
may be used. 

f18J25A 

155 ENGINE 
A 89 mm (3-1/2 in) 

l j ·- ·1·-·-·-·--·-·-·-·1·-·--·-·-·-·-·-·-· 

B. 131 mm (5-5132 in) - zone to apply anticorrosion product 

-·--+-·-·--

F19JOBA 

215, 255 AND 260 ENGINES 
A. 707 mm (4in) 
B. 180 mm (7-3132 in) - zone to apply anticorrosion product 

A WARNING 

Always work in a well ventilated area. Care­
fully read application instructions on product 
can. 
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Wait 2 hours prior to using the boat to allow anti­
corrosion product to dry. 

Floating Ring 

Inspect condition of 0-rings and contact surface 
floating ring. Replace them if necessary. 

Drive Shaft Installation 

Before installing drive shaft, discard both 0-rings 
inside PTO seal and install NEW ones. 

F18C01A 

1. 0-rings 

Inspect PTO seal assembly. The inner sleeve 
must be flush with outer circumference of the 
assembly. Otherwise, gently push or tap on inner 
sleeve until flush. 

F1810EA 1 

CORRECT POSITION 
1. Inner sleeve flush with outer circumference 
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F1810FA 1 

INCORRECT POSITION 
1. Inner sleeve not flush with outer circumference 

Apply a thin coat of TRIPLE-GUARD GREASE 

(P/N 296 ooo 329) on the floating ring 0-rings. Do 
not get grease on floating ring contact surface. 

1 2 

f181 0KA 

1. Apply grease on 0-rings 
2. No grease on contact surface 

Remove the damper at the end of drive shaft and 
replace it with a NEW one. 

smr2006-028-004 ... a 

1. Damper 

Install the PTO SUPPORT TOOL (P/N 529 035 842) on 
PTO seal assembly. 

Slide drive shaft far enough to install floating ring. 

403 



Section 06 PROPULSION 

Subsection 03 (DRIVE SHAFT) 

F1810f!A 1 2 3 

1. PTO seal support 
2. Drive shaft end 
3. Insert floating ring on shaft end 

Continue pushing drive shaft towards engine care­
fully guiding it in the PTO seal then in crankshaft 
splines. It may be necessary to move PTO seal 
assembly up and down to position it in the same 
axis as the drive shaft. 

NOTE: If drive shaft does not enter into the PTO 
seal, check engine alignment. 

F18102A 

TYPICAL 

Maintain PTO seal assembly in the proper position 
and tap shaft end until it bottoms against engine. 

At this time, the telltale groove MUST NOT be 
visible. This validates the correct position. 

i•![.Ji@j If the telltale groove is exposed, the 
installation is wrong and PTO seal assembly 
will be pressed into crankshaft splines which 
could rub a hole in seal thus creating an oil 
leak. 

404 

F18101A 2 

3 

CORRECT INSTALLATION 
1. PTO seal assembly 
2. Shaft pushed in, hiding telltale groove 
3. Inner sleeve flush with outer circumference 

3 

F1810JA 2 

IMPROPER INSTALLATION 
1. PTO seal assembly 
2. Telltale groove visible 
3. Inner sleeve NOT flush with outer circumference 

Install the DRIVE SHAFT HOLDER (P/N 529 035 986). 
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TYPICAL 
1. Drive shaft holder 

Install the floating ring tool with its largest open­
ing on through-hull fitting side. Ensure PTO seal 
support is still in place. 

F1810NA 

TYPICAL 
1. Largest opening on through-hull fitting side 

Refer to the following table to use the appropriate 
tool according to the model. 

ENGINE REQUIRED TOOL 

FLOATING RING 

• 155 TOOL (TYPE I) 
(P/N 529 035 841) 

215, 255 
FLOATING RING 
TOOL (TYPE Ill) 

and 260 
(P/N 529 035 987) 

Push floating ring rearwards and install a NEW cir­
clip. 
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TYPICAL 
1. Largest opening 
2. Floating ring 
3. PTO seal support tool 
4. Install the NEW circlip 

Remove floating ring tool, drive shaft holder then 
PTO seal support. 

NOTE: Pushing drive shaft boot rearwards will 
ease removal of PTO seal support tool. 

Now ensure everything is properly positioned: 

- Telltale groove is not visible. 

- Inner sleeve is flush with outer circumference 
of PTO seal assembly. 

- Circlip is not exposed. 

If telltale groove is visible, push PTO seal assem­
bly rearwards to fully extend it. 

If inner sleeve is not flush, gently tap it until it is 
flush. 

Reposition rubber protector. 

Reconnect EGTS sensor. 

Install jet pump. Refer to JET PUMP subsection. 

Check engine oil level. Refill as necessary. 

Run boat then ensure there is no oil leak in PTO 

seal area. 

DRIVE SHAFT BOOT 

Drive Shaft Boot Inspection 

Inspect the condition of boot. If there is any dam­
age or evidence of wear, replace it. 

Drive Shaft Boot Removal 

Remove drive shaft. Refer to DRIVE SHAFTin this 
subsection. 

Loosen gear clamp holding boot, then carefully 
pull boot and carbon ring from hull insert. 
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Drive Shaft Boot Installation 

The installation is the reverse of the removal pro­
cedure. 

CARBON RING 

Carbon Ring Removal 

Remove drive shaft. Refer to DRIVE SHAFTin this 
subsection. 

Loosen gear clamp then pull carbon ring from 
drive shaft boot. 

Carbon Ring Installation 

The installation is the reverse of the removal pro­
cedure. 

DRIVE SHAFT PROTECTOR 

Drive Shaft Protector Removal 

Remove the drive shaft. Refer to DRIVE SHAFT. 

Inside hull, remove silicone sealant applied on 
nuts. 

Unscrew the bolts securing the drive shaft protec­
tor to the hull. 

Slide a flexible blade between protector and hull 
to cut the sealant. 

Remove the protector from hull. 

Drive Shaft Protector Cleaning 

Scrape off all excess of sealant from protector and 
hull. 

Clean hull surface with BRP HEAVY DUTY CLEANER 

(PIN 293 11 o 001) to eliminate grease, dust and any 
residue of sealant. 

Drive Shaft Protector Installation 

Apply LOCTITE INSTANT GASKET (PIN 219 701 421) 
on the flat side of drive shaft protector (all around 
perimeter and screw holes). 

lmr201 0-032 -002-.• 

1. Apply the product here 

Install the protector on hull with its bolts. Position 
bolts in the top holes and torque them to 5 N•m 
(44 lbf•in). 

406 

Install drive shaft. Refer to DRIVE SHAFT for 
proper procedure. 

Inside hull, apply LOCTITE 5150 (SILICONE 

SEALANT) (PIN 296 000 309) on the end of drive 
shaft protector bolts. 
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STEERING SYSTEM 

SERVICE PRODUCTS 

Section 07 CONTROLS 

Subsection 01 (STEERING SYSTEM) 

Description Part Number Page 

LOCTITE 243 (BLUE)..................................................................... 293 800 060 ............. . ... . .... ... 412-415, 417 
LOCTITE 5150 (SILICONE SEALANT)........................................... 296 000 309 ... .................. . ........ ........... 416 
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150 AND 180 SERIES 

Loctite 5150 
(silicone sealant) 

7.5 N•m & (66 lbf•in) 

Loctite 243 & r--r"llilRi�---,--,...., 
Pu m ;----::::J 

support Transom 

/ifi? & . 13.5 N•m 
( 120 lbf•in) 

Loctite 767 ! 
(antiseize lubricant) I ' 

I 
3 N•m ___.-:. 

(21 1bt·inl I 

----1 3N•m 
6 N•m (27 lbf•in) 

(53 !bf.in) 

4.5 N•m 
(40 !bf.in) 

<octite243 

: 180-Se�i;s- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
,, ",, 1 .... // / t 

6 N•m 
(53 lbf.in) 

7.5 N•m 
(66 lbfein) 

/ ,,....,,.. / t ,, ,, / / ,, ,, ,, / / / / / / ,. / / / / / / / / ,, / ,, / / / �o /�/ 
,, ,, / / / / / / ' ,, ,, 

� �· 
. .  

� 30N•m 

I 
,.";/,. 

7.5 N•m o ,. ",,,. (66 lbfein) � 
1.5 N•m ,. ... ,.... 

· · 
... �" .A 

/ "'..,. / .. / ,, . / /  / 
(22 lbMt) ,.,-;;;...... �-:� - r(' 

,,..""',,,,.... / .. '/ 

,. ...; ; ; ; ; ,, ,, 
• • . � -

& Loctite 243 

,. ... ,.... _/ 7.5 N•m 

,, ,, ; ,, " (66 I bf.in) 
,, ,, / ,, / / ,, / ,, / / / ,, ,, 

' ";,, ,, 150 Series 
1 1.:io01-07o-Oo1:c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I 
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200, 210 AND 230 SERIES 

6 N•m 
(53 lbf•in) 

�· 
Loctite 243 

l mr2011-036-002_o 

lmr2011-036 

200/230 Series: 7.5 N•m (66 lbf•in) 
210 Series: 11 N•m (97 lbf•in) 

1.7 N•m 
(151bfoin) � 

�'1 

�.....<,.c'&� 
Marine grade 

� lithium based 
grease 

Loctite 243 � 

12.5 N•m 
( 111 lbf•in) 

200/230 Series : 6 N•m (53 lbf•in) 
210 Series: 10 N•m (89 lbfoin) 

200/230 Series : 6 N•m (53 lbf•in) 
210 Series : 11 N•m (97 lbfoin) 

11 N•m 
(97 lbf.in) 

Loctite 5150 
(silicone sealant) 

� 

Loctite 243 � 
Pump support 

7 N•m 
r(62 lbfoinJ 

2.5 N•m 
(22 !bf.in) 
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GENERAL 

During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 

APPLICATION at the beginning of this manual for 
complete procedure. 

A WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, cotter pins, etc.) must 
be replaced. 

INoi@!I Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

ADJUSTMENT 

STEERING ALIGNMENT 

Position steering in straight ahead position. 

F04K01A 

Check alignment of starboard jet pump nozzle 
and steering centering by placing a straight edge 
across nozzle end. Straight edge must be parallel 
with transom. 

410 

TYPICAL 
1 Parallel with transom 
2. Measure distance between transom and straight edge 

NOTE: Take two measurement, one of each side 
of the nozzle. 

A small adjustment can be made with the cable 
ball joint. Remove ball joint nut, unlock ball joint 
and rotate it to adjust. 

NOTE: A minimum of 7 t ur ns of the ball joint on 
the cable is necessary to assure a proper engage­
ment. 

1 

2 

TYPICAL 
1. Ball joint nut 
2. Ball joint 

When adjustment is done, reinstall all removed 
parts and make sure ball joint is parallel with the 
nozzle arm. 

150 and 180 Series 

For a bigger adjustment, adjust steering cable on 
steering helm arm. 

tif!t)i@j Cable end must remain protruding 
through helm mounting block. 
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F04K1NA 1 

1. Adjust here. Cable end must remain protruding 

Ensure to apply Loctite on parts as indicated on 
exploded view. 

200, 210 and 230 Series 

Install a straight edge across nozzle ends. Straight 
edge must be parallel with transom and touch 
both edges of each nozzle. 

F13KOSA 1 

TYPICAL 
1. Parallel with transom 

To align nozzle, loosen lock nuts of nozzle link rod. 
While holding rod end, turn nozzle link rod to ad­
just. 

NOTE: Ball joint ends must thread on link rod a 
minimum of 10 turns. 

lmr2011-036 
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F13K06A 2 

TYPICAL 
1. Lock nut 
2. Nozzle link rod 

1 

When finished, tighten lock nuts as per following 
table. 

TORQUE 

Link rod lock nut l 11 N•m (97 lbf•in) 

TROUBLESHOOTING 

ABNORMAL PLAY IN STEERING 

150 and 180 Series 

Steering wheel should turn easily and smoothly 
with a minimum resistance from side to side. No 
frictional sound should be heard or abnormal play 
noticed. 

If an abnormal play is detected, isolate cable from 
steering helm to diagnose faulty part. 

Remove the control panel. 

Visually check steering cable for wear and oxida­
tion at steering helm and at nozzle. Check at end 
of cable housing. Replace as necessary. 

Unscrew pivot nut then detach pivot from rotating 
arm. 
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1. Steering cable 
2. Pivot 
3. Pivot nut 
4. Rotating arm 

Loosen adjuster nut from steering helm arm to al­
low moving steering cable. 

1. Adjuster nut 
2. Steering helm arm 

Check steering cable movement. Replace as nec­
essary. 

Check the rotating arm bushing and the steering 
helm arm bushing for wear. Replace as required. 

Turn steering wheel from side to side, if rotation 
movement is abnormal or if end play is excessive, 
replace steering helm as an assembly. 

A WARNING 

Disassembly of the steering helm can lead to 
steering failure. Replace complete assembly. 
For cable assembly, use supplied hardware 
only. Do not use substitutes. 

PROCEDURES 

NOZZLE LINK ROD 

200, 210 and 230 Series 

Nozzle Link Rod Inspection 

Check if the nozzle link rod is straight. If not re­
place the link rod. 

412 

Check if ball joint ends move freely. 

Check ball joint end for wear and excessive free 
play. 

Nozzle Link Rod Removal 

Remove screws that attach the ball joint of nozzle 
link rod to nozzles. 

Nozzle Link Rod Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Make sure the ball joint ends are threaded on link 
rod a minimum of 10 turns. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of ball joint screws. 

Tighten ball joint retaining screws and link rod lock 
nuts as per following table. 

TORQUE 

Ball joint retaining screw 12.5 N•m (111 lbf•in) 

Link rod lock nut 11 N•m (97 lbf•in) 

l mf.! 007.00 2.00 3_a 

1. Nozzle link rod 
2. Link rod lock nut 
3. Ball joint retaining screw 
4. Ball joint end 

Proceed with steering alignment. Refer to AD­
JUSTMENT 
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NOZZLE 

Nozzle Removal 

Disconnect steering cable from jet pump nozzle. 

TYPICAL 
1. Steering cable nut 
2. Steering cable 

200, 210 and 230 Series 

Detach the nozzle link rod. Refer to NOZZLE LINK 
ROD. 

lnv200&<r.ll).()()9 

All Models 

Remove retaining screws, sleeves and washers 
on top and underneath nozzle. 

Remove nozzle. 

Nozzle Installation 

Before installing the nozzle, check threads in ven­
turi for looseness or damages. 

Insert lower bushing in nozzle. 

Insert upper bushing in nozzle with its offset point­
ing rearward. 
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1 

F18JOGA 

1. Bushing offset 

Position their flanges from inside of nozzle. 

Insert sleeves in bushings. 

Install nozzle on venturi. Position the steering ca­
ble attachment arm on the RH side. 

NOTE: On twin engines models, both nozzle 
openings must be placed face to face. 

TYPICAL - PORT SIDE SHOWN 
1. Steering cable attachment arm 
2. Nozzle opening 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
nozzle screw threads (or use new self-locking 
screws). 

Install nozzle screws and washer then them as per 
following table. 

TORQUE 

Nozzle screw J 25 N•m (18 lbf•ft) 

Screws must be torqued as specified. 
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Install nozzle link rod. Apply LOCTITE 243 (BLUE) 
(P/N 293 BOO 060) on threads of ball joint retaining 
screws and torque them as per following table. 

TORQUE 

Ball joint retaining screw I 12.5 N•m (111 lbf•in) 

Proceed with steering alignment. Refer to AD­
JUSTMENT. 

STEERING CABLE 

Steering Cable Removal 

Nozzle Side 

Disconnect steering cable from nozzle. 

TYPICAL 
1. Steering cable nut 
2. Steering cable 

Remove external nut from steering cable. 

lmr2007.(Y.l2-004.a 

RH SIDE OF STARBOARD JET PUMP 
1. External nut 
2. Steering cable 

Remove ball joint at the end of steering cable. 

414 

From Engine Compartment 

On transom, remove silicone around steering ca­
ble. 

Fasten a rope at the end of the cable and pull 
steering cable inside hull. 

Under Driver Console 

150 and 180 Series 

Access to steering helm. Refer to STEERING 
HELM ACCESS. 

Unscrew pivot nut then detach pivot from rotating 
arm. 

1""2007-070-002.• 

1. Steering cable 
2. Pivot 
3. Pivot nut 
4. Rotating arm 

Remove adjuster nut from adjuster on steering 
helm arm to release steering cable. 

1. Adjuster nut 
2. Steering helm arm 

Rotate steering wheel (or steering helm shaft) to 
release tension on steering cable. 

Detach adjuster from steering helm arm. 
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1. Adjuster 
2. Steering helm arm 

Unscrew pivot and adjuster from steering cable. 

l mr2007-070-009_a 

1. Pivot 
2. Adjuster 

Pull steering cable out of the driver's console 

200, 210 and 230 Series 

Access to steering pinion. Refer to STEERING 
PINION ACCESS. 

Remove 4 screws securing the pinion from the 
rack. 

Remove steering cable and rack from the driver's 
console. 

Steering Cable Installation 

Reinstall removed parts and pay attention to the 
following. 

Fasten the rope at the end of the new cable and 
route it inside console and engine compartment. 

Pass the steering cable end through the transom. 

Apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
threads of external nut then torque it. 

TORQUE 

External nut I 7.5 N•m (66 lbf•ft) 

Screw ball joint halfway onto cable end threaded 
section. 

lmr2011-036 
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Make sure cable ball joint is screwed a mini­

mum of 7 complete revolutions. 

Secure ball joint on nozzle. See the following illus­
tration. 

2 3 4 1 
lmr2005 -061-002_a 

1. Nozzle arm 
2. Steering cable 
3. Ball joint 
4. Bolt 
5. Flat washer 
6. Nut 

Tighten ball joint retaining nut. 

TORQUE 

Ball joint retaining nut I 7 N•m (62 lbf•in) 

NOTE: Be sure ball joint is parallel with the nozzle 
arm. 

lmr200S.06 1 -003_a 

150 and 180 Series 

Secure steering cable to steering helm arm and 
rotating arm. 

200, 210 and 230 Series 

Center the nozzles and the steering wheel. 

Secure the steering cable rack to the steering pin­
ion. 
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NOTE: New parts are shipped with the required 
amount of grease. Do not add grease during in­
stallation. 

All Models 

From inside and outside of hull, apply LOCTITE 
5150 (SILICONE SEALANT) (P/N 296 000 309) around 
steering cable and nut. 

Check cable/hull watertightness. 

Proceed with steering alignment. Refer to AD­
JUSTMENT. 

STEERING WHEEL 

Steering Wheel Removal 

To release steering cover, use a small screwdriver 
to push tabs inside and lift the cover. 

lmi200&-061-004..• 

TYPICAL - CAREFULLY REMOVE WITH A SMALL 
SCREWDRIVER 

Loosen steering nut. 

Install any suitable steering wheel puller to ease 
steering wheel removal and to prevent damage. 

Hold steering wheel firmly and tighten puller 
screw to detach wheel from the steering helm 
shaft. 

ll!l1Jffl1j Do not hammer o n  the shaft to dis­
lodge the steering wheel. 

Once steering wheel is unlocked, remove steer­
ing wheel puller, steering nut with washer and 
steering wheel. 

Be careful to keep Woodruff key for reinstallation. 

Steering Wheel Installation 
Ensure to install Woodruff key. 

Install steering wheel. 
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Install steering nut and its washer then torque 
steering nut as per following table. 

TORQUE 

Steering nut I 30 N•m (22 lbf•ft) 

Proceed with steering alignment. Refer to AD­
JUSTMENT. 

TILT MECHANISM 

200, 210 and 230 Series 

Tilt Mechanism Removal 

Remove steering wheel. See procedure above. 

Remove both screws securing the collar support 
to the tilt mechanism. 

Unscrew and remove screws that attach the tilt 
mechanism to steering helm support. 

Pull tilt mechanism to remove it. 

Tilt Mechanism Inspection 

Check mechanism for looseness. Also, check 
lever and notches for wear. Replace the tilt 
mechanism as an assembly if necessary. 

1. Tilt wheel mechanism notches 
2. 1ilt lever 

NOTE: The tilt mechanism is available only as an 
assembly. 

Tilt Mechanism Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

The screws securing the tilt mechanism to steer­
ing helm support must be torqued as per following 
table. 

lmr2011-036 



TORQUE 

200/230 Series: 

Tilt mechanism 6 N•m (53 lbf•in) 

screw 210 Series: 
11 N•m (97 lbf•in) 

STEERING HELM 

150 and 180 Series 

Steering Helm Access 

150 Series 

Open front storage cover and remove the storage 
bin. 

180 Series 

Unscrew the dashboard. 

Pull it and disconnect all gauges. 

Remove the dashboard from vehicle. 

Steering Helm Removal 

Remove steering wheel. Refer to STEERING 
WHEEL above. 

Remove the tilt mechanism. See procedure 
above. 

Disconnect steering cable as described above in 
this subsection. 

Remove screws securing steering helm to steer­
ing helm support and withdraw steering helm. 

NOTE: Pay attention, spacer(s) may be present. 

Steering Helm Installation 

Reinstall removed parts and pay attention to the 
following: 

Prior to installing steering helm to boat. position 
rotating arm as shown. 

lmr201Hl36 

Section 07 CONTROLS 
Subsection 01 (STEERING SYSTEM) 

TYPICAL 
1. Correct position 
2. Rotating arm 

When installing steering helm to boat, reinstall 
spacer(s) if some were present. 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
screw threads (or use new self-locking screws) 
and tighten them as per following table. 

TORQUE 

Steering helm screw I 7.5 N•m (66 lbf•ft) 

Install tilt mechanism and steering wheel. 

Proceed with steering alignment. Refer to AD­
JUSTMENT 

STEERING PINION 

200, 210 and 230 Series 

Steering Pinion Access 

200 Series 

Open front storage cover and remove the storage 
bin. 

210 and 230 Series 

Open the bow seat backrest of the driver's con­
sole. 

Unsnap the separating membrane. 

Steering Pinion Removal 

Remove 4 screws securing the steering pinion 
from the steering cable rack. 

Remove steering wheel. Refer to STEERING 
WHEEL above. 

Remove the tilt mechanism. See procedure in this 
subsection. 
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Section 07 CONTROLS 

Subsection 01 (STEER I NG SYSTEM) 

Remove the 3 screws securing steering pinion to 
tilt mechanism and withdraw steering pinion. 

NOTE: Pay attention, spacer(s) may be present. 

Steering Pinion Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Install tilt mechanism and steering wheel. 

Centering the nozzles and the steering wheel be­
fore bolting the rack to the steering pinion. 

NOTE: New steering pinion and steering cable 
are shipped with the required amount of grease. 
So not add other grease during installation. How­
ever, if a bit of grease is required between pinion 
gear teeth and cable teeth, use a marine grade 
lithium based grease only. 

Proceed with steering alignment. Refer to AD­

JUSTMENT. 

Install the steering cable rack. Refer to STEERING 

CABLE INSTALLATION 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

THROTTLE/SHIFTER CONTROL 

SERVICE TOOLS 

Description 

STEERING CABLE TOOL ............. ............. ................................. . 

SERVICE PRODUCTS 

Part Number Page 

295 000 145 ......................................... 432 

Description Part Number Page 

LOCTITE 243 (BLUE) . . . . . . ... . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 800 060 . . . . . . . . .. . . .. . . . . . . . . . . .  429, 431, 434 
XPS LUBE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . . . . . . . . . . . . . . . . . . . . .  293 600 016 ......................................... 424 
XPS SYNTHETIC GREASE . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 550 010 ......................................... 424 
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Section 07 CONTROLS 
Subsection 02 (THROTTLE/SHIFTER CONTROL) 

150 AND 180 SERIES 

L . 

1.4 N•m 
oct1te 425 �(12 lbf.in) 

� 
ri 4.5N•m 

I (40 lbf•in) 
I/ 
be) Loctite 767 J , (antiseize lubricant) 

3.5 N•m 
(31 !bf.in) 

lmr2011-037-001_a 

420 

10 N•m 
,.....,.-(89 lbf.in) 

2.5 N•m 
(22 lbfein) 

"-Reverse cable 

Throttle cable 

lmr2011-037 



200 SERIES 

. 

1.4 N•m 
(12 lbfein) 

� I �//. ' 4.5N•m r ! {40 lbfein) 

lm<2 0 1 1-037-002 _• 

lmr2011-037 

I� 
· 

& Loctite 767 ! , (antiseize lubricant) 

11 
,-

Section 07 CONTROLS 
Subsection 02 (THROTTLE/SHIFTER CONTROL) 

� 

2.5 N•m 
(22 lbfein) 

///l 
' 

\__> 
See 

REVERSE 
SYSTEM 

4.5 N•m 
(40 lbf•in) 

Throttle cables 
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Section 07 CONTROLS 

Subsection 02 (THROTILE/SHIFTER CONTROL) 

210 SERIES 

See 
INTELLIGENT THROTTLE 

CONTROL (ITC) 

422 

5.5 N•m 
(49 lbf•in) 

Reverse 
cable 

Reverse // cable 

/ 10 N•m 
(89 lbfoin) 

j ,�, 
2.5 N•m 

(22 lbf.in) 

,/ 

� l1 
.. 

lmr?Oll-037 



230 SERIES 

• I 
Loctite 243 di 

Section 07 CONTROLS 
Subsection 02 (THROTTLE/SHIFTER CONTROL) 

4. 5 N•m 
(40 lbf•in) 

Loctite 243 

------

TAS cable 

, 

,/ 

(\ �· 
8 N•m �� - Reverse cable 

(71 lbf.in) 

lnv2011-037-004. a 

lmr2011·037 

10 N•m / 
(89 lbf.in) 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

GENERAL 
During assembly/installation, use torque values 
and service products as in the exploded views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

fi'l1Ji[llj Wh en applying threadlocker prod­
ucts (anaerobic products), pay attention so 
that it does not come in contact with ABS plas­
tic parts (painted parts). It could lead to plastic 
cracks or other damage. 

A WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices when removed {e.g.: locking 
tabs, elastic stop nuts, cotter pins, etc.) must 
be replaced. 

IN1Ji[llj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

THROTTLE/SHIFTER CONTROL 
(EXCEPT 210 SERIES) 

Throttle/Shifter Control Removal 
Remove caps or handles from each lever. 

Remove screws from control cover and remove it. 

Remove screws that retain control on the gun­
wale. 

Pull control out of gunwale. 

Remove the following cables. See procedures in 
this subsection. 

- TAS cable 
- Throttle cable(s) 

- Reverse cable. 

Throttle/Shifter Control Inspection 

Check all moving parts for free movement and for 
excessive play. 

Check cables for wear and oxidation. 

Replace parts as required. 

424 

Throttle/Shifter Control Lubrication 

Lubricate moving parts with XPS SYNTHETIC 
GREASE (P/N 293 550 010). Where not possible, 
apply XPS LUBE (P/N 293 600 016). 

Throttle/Shifter Control Adjustments 

Shifter Lever Friction and Lock Adjustment 

The locking action can be adjusted. The posi­
tions Forward/Neutral/Reverse are "notched" by 
means of a steel ball pushed by a spring against 
a notch on shifter plate. 

l m.-Z005-062-00Z-o 

TYPICAL 
1. Steel ball 
2. Spring 
3. Set screw 

Turning the set screw clockwise will increase 
spring pressure and therefore "hardens" shifter 
lock action. Conversely turning screw counter­
clockwise "softens" lock action. 

The set screw is located on the same side as 
shifter lever. 

lmr1011-037 



Section 07 CONTROLS 
Subsection 02 (THROTILE/SHIFTER CONTROL) 

2 

fl3J<OFA 

TYPICAL 
1. Shifter lever 
2. Set screw (shifter lock) 

If adjustment becomes necessary, adjust the 
shifter tension using a fish scale as shown below. 

SHIFTER TENSION 

MODEL 

150 and 180 Series 

200 Series 

230 Series 

F13FOOA 

TYPICAL 
1. Adjustment screw 
A. Counterclockwise 
8. Clockwise 

TENSION 

3.6 kg - 4.5 kg 
(8 lb - 10 lb) 

5 kg - 6 kg (11 lb - 13 lb) 

4.5 kg - 5.5 kg 
(10 lb - 12 lb) 

Throttle Lever Friction Adjustment 

The throttle friction is adjusted by a screw on the 
throttle side of the shifter control unit. 

lmr2011-037 

lmr200S.031-002_a 

TYPICAL 
1. Adjustment screw 
2. Counterclockwise 
3. Clockwise 

Turning the set screw clockwise will increase 
spring pressure and therefore "hardens" throttle 
friction action. Conversely turning screw counter­
clockwise "softens" friction action. 

Throttle/Shifter Control Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

When reinstalling throttle/shifter control, be care­
ful not to bend cables. 

Ensure everything works properly before operat­
ing craft. 

THROTTLE/SHIFTER CONTROL 
(210 SERIES) 

Throttle/Shifter Control Removal 

1 . Remove the lever and the bezel. 

1.1 Remove both chromed trims and lever 
cap . 

lmr201�..0 1 0_a 

1. Lever cap 
2. Chromed trims 

1.2 Remove lever and bezel. 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

lrrv2010-034-011_a 

1. Lever bolt 
2. Bezel screws 

2. Remove the console lateral pad. 

lmr2 010-034-012 _ a 

Step 1: Pull 
Step 2: Slide 

3. Remove the shifter panel. 

3.1 Pull the rear portion of panel to unsnap it. 

Step 1: Pull 

3.2 Slide the front portion of panel toward the 
deck. 
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lm r2010-034-014 _a 

Step 2: Slide 

3.3 Unscrew the engine cut-off switch nut and 
remove the panel. 

l mr20 1 0-034 -0 1 7 

4. Detach throttle/shifter control support from up­
per deck. 

lmr2010-0G4-015_a 

1. Support screws 
2. Control retaining screws 

5. Remove throttle/shifter control from upper 
deck and detach both cables (throttle acceler­
ator sensor (TAS) cable and reverse cables). 
See procedures in this subsection. 

6. Unplug the neutral switch connector. 

lmr2011-037 



Section 07 CONTROLS 
Subsection 02 (THROTTLE/SHIFTER CONTROL) 

',. .. � 

.. 

"1Y201 0.034-016 _a 

1. Reverse cable 
2. TAS cable 
3. Neutral switch 

7. Remove the support from the throttle/shifter 
control. 

Throttle/Shifter Control Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

When reinstalling throttle/shifter control, be care­
ful not to bend cables. 

Ensure everything works properly before operat­
ing craft. 

THROTTLE ACCELER ATOR 
SENSOR(TAS)CABLE 
(210 AND 230 SERIES) 

TAS Cable Inspection 
Check cable for wear and oxidation. Replace as 
necessary. 

TAS Cable Removal 

Inside Driver's Cockpit 

Open the bow backrest. 

Unclip the cover. 

Remove the bracket retaining screws. 

lmr2011·037 

l mr2010-02 l -002_a 

TYPICAL 
1. Bracket 
2. Bracket retaining screws 

Remove and discard the cotter pin. 

l mr2010-021-003_a 

TYPICAL 
7. Cotter pin 

Unscrew cable locking nut and remove cable from 
the bracket. 

lmr2010.034-005_a 

TYPICAL 
1. TAS cable 
2. Locking nut 

Cut locking ties securing TAS cable. 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

lmr20 10-034-006_o 

TYPICAL 
1. Locking ties 

At Throttle/Shifter Control 

210 Series 

Remove throttle/shifter control from upper deck. 
Refer to THROTTLE/SHIFTER CONTROL in this 
subsection. 

Remove and discard the cotter pin securing the 
brass adapter to throttle/shifter control plate. 

lmr2010-03'-007_• 

1. Cotter pin 
2. Brass adapter 
3. Throttle/shifter control plate 

Remove the hairpin clip that lock TAS cable. 

lnv201C>-034· 006_a 

1. Hairpin clip 
2. TAS cable 

Remove the brass adapter from the TAS cable. 

Remove the TAS cable from the throttle/shifter 
control. 

Pull the cable out of driver's cockpit and upper 
deck. 
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230 Series 

Unscrew and remove nut that attach TAS cable 
link to throttle/shifter control. 

Remove TAS cable link and throttle cable end from 
control. 

lmr2007-071 ·004_e 

1. TAS cable 
2. TAS cable link 
3. Throttle/shifter control 

Loosen nut and remove the front threaded end 
from control bracket. 

NOTE: To help cable reinstallation and adjust­
ment, count threads before the nuts are loos­
ened. 

lou200S-031-004_a 

TYPICAL 
1. Loosen and remove this nut 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

TAS Cable Installation 

At Throttle/Shifter Control 

210 Series 

1. Tighten the brass adapter on threaded end of 
cable until approximately 11 threads are ex­
posed}. 

2. Unscrew the brass adapter a few turns and 
apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
threads. 

3. Reposition the adapter and secure it on throt­
tle/shifter control plate with a new cotter pin. 
Fold both ends of cotter pin. 

2 

llTif201<Kl34-01S_a 

1. Approximately 11 threads exposed 
2. Loctite 243 (BLUE) (PIN 293 800 060) 

4. Align the groove in metallic portion of cable with 
the gap in cable support and install the hairpin 
clip. 

lmr2010.034-009_o 

1. Align the groove with this opening 

5. Insert the brass adapter end in the upper hole of 
throttle/shifter control plate and secure it using 
a new cotter pin. Fold both ends of cotter pin. 

230 Series 

1. Install the TAS cable end in throttle plate hole 
and secure it with the TAS cable link. 

lmr2011-037 

2. Apply LOCTITE 243 (BLUE) (PIN 293 800 060) on 
threads of TAS cable link bolt and install the nut. 

TORQUE 

TAS cable link nut I 4.5 N•m (40 lbf•in) 

3. Attach the threaded end of TAS cable on cable 
support. 

NOTE: As a preliminary adjustment, cable should 
have the same amount of threads on each side of 
bracket. 

4. Temporarily secure TAS cable with upper nut. 

At TAS Sensors Bracket 

1. Install the cable on bracket and secure it using 
the locking nut so that approximately 5 threads 
are exposed. 

2. Unscrew the locking nut a few turns and apply 
LOCTITE 243 (BLUE) (PIN 293 800 060) on threads. 

3. Tighten locking nut. 

lmr2010-0Cl4-019_a 

1. Approximately 5 threads exposed 
2. Loctite 243 (BLUE) (PIN 293 800 060) 

4. Secure the TAS cable loosely with two new 
locking ties and secure the TAS bracket. 

PART TORQUE 

2.5 N•m (22 lbf•in) + 

TAS bracket screw LOCTITE 243 (BLUE) 
(PIN 293 800 060) 

TAS Adjustment 

When removing or replacing the TAS cable, the 
TAS adjustment must be performed. Refer to IN­
TELLIGENT THROTTLE CONTROL (ITC) subsec­
tion. 
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Section 07 CONTROLS 
Subsection 02 (THROTILE/SHIFTER CONTROL) 

THROTTLE CABLE (EXCEPT 210 
AND 230 SERIES) 

Throttle Cable Inspection 
Check cable for wear and oxidation. Replace as 
necessary. 

Throttle Cable Removal 

At Throttle/Shifter Control 
Unscrew and remove nut that attach throttle cable 
link to throttle/shifter control. 

Remove throttle cable link and throttle cable end 
from control. 

lmt2007-07 1 -004_. 

1. Throttle cable 

2. Throttle cable link 

3. Control 

Loosen nut and remove the front threaded end 
from control bracket. 

NOTE: To help cable reinstallation and adjust­
ment, count threads before the nuts are loos­
ened. 
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TYPICAL 
1. Loosen and remove this nut 

At Throttle Body 
On each engine, detach throttle cable from throt­
tle body support and detach cable from throttle 
lever. 

f1802XA 

TYPICAL 
1. Throttle lever 

Attach a small rope at the end of the throttle cable. 

From the throttle/shifter control opening, pull ca­
ble through the bilge. 

Detach rope from cable. 

Throttle Cable Installation 

NOTE: When throttle cable installation is com­
pleted, perform throttle cable adjustment. 

Using a small rope attached to cable, pull throttle 
cable in engine compartment. 

At Throttle Body 

On each engine, insert throttle cable into the throt­
tle lever and secure threaded end (normally in mid­
dle of threads) on throttle body support. 

lmr2011-037 



Section 07 CONTROLS 

Subsection 02 (THROTILE/SHIFTER CONTROL) 

F1802XA 

TYPICAL 
1. Throttle lever 

At Throttle/Shifter Control 

1. Install the throttle cable end in throttle plate 
hole and secure it with the throttle cable link. 

2. Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of throttle cable link bolt and install the 
nut. 

TORQUE 

Throttle cable link nut I 4.5 N•m (40 lbf•in) 

3. Attach the threaded end of throttle cable on ca-
ble support. 

NOTE: As a preliminary adjustment, cable should 
have the same amount of threads on each side of 
bracket. 

4. Temporarily secure cable with upper nut. 

Throttle Cable Adjustment 
1. Push control lever to WOT position and check if 

cable is pulled only by throttle body lever spring 
force (the throttle body lever must be at the 
limit to touch the stopper). 

2. Adjust throttle cable as required using the cable 
threaded end. 

3. Check engine operation to idle and WOT. 

3.1 Place the boat in water or connect a gar­
den hose to the connector located at the 
rear of boat on jet pump support. Do not 
open water tap at this time. 

lmr2011-037 
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TYPICAL 
1. Flushing connector 

3.2 Start engine and open water tap immedi­
ately. 

3.3 Check engine RPM. 

ENGINE RPM AT IDLE 

1800 ± 50 RPM 

3.4 Try throttle lever at different position. 

Qtoi@j Never run engine longer than 
2 minutes when using a garden hose. 
Drive line seal has no cooling when boat 
is out of water. 

3.5 Close the water tap, then stop the engine. 

IIDnitiJj Always close the water tap be­
fore stopping the engine. 

4. When throttle cable adjustment is completed, 
unscrew the upper nut from the cable threaded 
end attach and apply LOCTITE 243 (BLUE) 

(P/N 293 800 060) on nut threads. 

5. Retighten nut without changing adjustment. 

TORQUE 

Cable nut l 4 N•m (35 lbf•in) 

REVERSE CABLE 

Reverse Cable Removal 

Pump Side 

Remove reverse gate support. See procedure 
above. 

Remove venturi from jet pump housing. 

Unscrew the brass bushing to remove it from re­
verse cable. 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

l mr2006-030-012..a 

1. Brass bushing 
2. Reverse cable 

Unscrew the reverse cable lock then remove rub­
ber grommet from jet pump. 

RECOMMENDED TOOL 

STEERING CABLE TOOL 
(PIN 295 000 145) 

l mr2006-030-013_a 

1. Steering cable tool 
2. Reverse cable 

Shifter Side 

Remove the throttle/shifter control. Refer to 
THROTTLE/SHIFTER CONTROL in this subsec­
tion. 

Detach reverse cable from the throttle/shifter con­
trol before pulling the cable out of bilge. 

432 

All Models Except 210 Series 

USING A SCREWDRIVER, SLIDE OFF THE LOCKING BRACKET 

f10K07A 

REMOVE LOCK PIN 

F10K08A 

REMOVE CABLE CONNECTOR FROM SHIFTER 

lmr2011-037 



Section 07 CONTROLS 
Subsection 02 (THROTTLE/SHIFTER CONTROL) 

1 

F10K09A 

REMOVE BRACKET AND PULL CABLE OUT 
1. Loosen this screw 

210 Series 

Remove and discard the cotter pin. 

Remove the cable connector from the end of ca­
ble. 

lmr201 0-03�2...• 

1. Reverse cable 
2. Cotter pin 
3. Cable connector 

Reverse Cable Installation 

The installation of the reverse cable is the reverse 
of the removal procedure. However, pay attention 
to the following. 

Pump Side 

Torque reverse cable lock to specification. 

TORQUE 

Reverse cable lock I 10 N•m (89 lbf•in) 

Install venturi and reverse gate support. 

Screw brass bushing on reverse cable and install it 
in its hole located into reverse gate support. Make 
sure bushing is in place into reverse gate support 
hole. 

1mr2011-037 

Install the reverse cable bushing over brass bush­
ing then install a NEW cotter pin. 

1 

lmr 2006-030-015_a 

1. Cotter pin 
2. Reverse cable bushing 
3. Brass bushing 
4. Reverse cable 

Install the reverse cable on reverse gate lever with 
a NEW elastic stop nut and torque it to specifica­
tion. 

TORQUE 

Reverse cable nut I 2.5 N•m (22 lbf•in) 

Shifter Side 

Place reverse gate in the up position. 

Place shifter lever in reverse position. 

The cable threaded end must be screwed at least 
6 turns into the cable connector. 

Turn the cable connector until the connector end 
can be inserted in shifter plate hole. 

NOTE: Due to cable length variation, more than 
one hole is available on shifter plate to install the 
cable. Select the appropriate hole. 

F13KODA 

TYPICAL -ALL MODELS EXCEPT 210 SERIES 
1. Alternate cable locations 
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Section 07 CONTROLS 

Subsection 02 (THROTTLE/SHIFTER CONTROL) 

l mr20 1 0-030-003 _a 

210 SERIES 
1. Alternate cable location 

All Models except 210 Series 

Install lock pin then push locking tab over the pin. 
Ensure locking bracket tab is properly locked in 
connector recess. 

Attach reverse cable at the bottom of throt­
tle/shifter control using cable bracket. 

CABLE BRACKET RETAINING SCREW 

PRODUCT TORQUE 

LOCTITE 243 (BLUE) 
8 N•m (71 lbfein) (P/N 293 800 060) 

Install throttle/shifter control in its receptacle. Re­
fer to THROTTLE/SHIFTER CONTROL. 

210 Series 

Secure the cable connector with a new cotter pin. 
Both ends of cotter pin must be folded. 

Install throttle/shifter control. Refer to THROT­
TLE/SHIFTER CONTROL in this subsection. 

434 

Reverse Cable Adjustment 

Adjust reverse cable as follow: 

1. At the back of boat, remove and discard cot­
ter pin securing the reverse cable bushing over 
brass bushing. 

2. Remove the brass bushing from the reverse 
gate support. 

3. Turn the brass bushing, one turn at the time, to 
adjust the reverse cable. 

4. Move reverse lever to check gate operation and 
readjust cable as required. 

NOTE: If adjustment can not be achieved, the re­
verse cable may be not properly installed. 

5. Install the reverse cable bushing and a NEW 
cotter pin. 

1 

lnv2006-03�1 5_a 

1. Cotter pin 
2. Reverse cable bushing 
3. Brass bushing 
4. Reverse cable 
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BODY 

SERVICE TOOLS 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Description Part Number Page 

SU P E R TANIU M DRILL B IT 3/1 6 " ...... ........ .............. .. ... ... ......... ...... 529 031 800 ......................................... 494 

SERVICE PRODUCTS 

Description Part Number Page 

LOCTITE 243 (BLUE) ..................................................................... 293 800 060 ......................... 496, 501-502 

LOCTITE 5150 (SILICONE SEALANT) ........................................... 296 000 309 ................................. 496-497 

XPS LUBE...................................................................................... 293 600 016 ......................................... 494 

·J:�· 
" 
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Section 08 BODY AND HULL 
Subsection 01 (BODY) 

150 SERIES 

Seats and Sun Pad 

lmr2011· 0JS.20U 
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150 SERIES 
Engine Compartment 

-� 
5.5N•m � 

(49 lbfein)� 

lmr 2007-072 -006 _c 

lmr2011·038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

Loctite & 
243 

� 
Deck-- 1? 

:t& L��tite 243 
6 N•m ' 

(53 lbfein} , .. 
m=m 

k , .. , � ,/Odo., I � ., 
� Use shims as 

& . *·- .  required to seal 

� 
�tite 

243 

� � 

�. 
Loctite 

243 

Loctite ·�� Deck engine cover. 243 

. mm =  Component must be replaced when removed. 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

150 SERIES 

Body (View 1) - Storage Compartment 

t m r201 1-038-002_a 

438 

Loctite 243 � 

6 N•m 
(53 lbf.in) 

6 N•m 
(53 lbf.in} 

lmr2011-038 



150 SERIES 
Body (View 2) - Storage Compartment 

lmr2010-03S.128J> 

lmr2011·038 

Loctite 
414 � ----� 

()/lOJ 
4 N•m 

(35 lbf•in) 

&� -::::::::� Loctite 
243 

& Loctite 
243 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

6 N•m 
(53 lbf.in) 

Loctite� 
243 

� 

3.5 N•m 
(31 lbf.in) 

439 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

150 SERIES 

Body (View 3) 

3 N•m 
(27 lbf•in) 

'-......: 

lmr2011 -038-004_. 

440 

...... .--
----

/ 
/ 

lmr2011-038 



150 SERIES 

Console 

l mr201� 129_b 

lmr2011-038 

Loctite 
414 

�
�& 

& -U-& 
"-... / 

Loctite 5150 
(silicone sealant) 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Console 

6 N•m 
(53 lbfoin} 

Body 

441 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

150 SERIES 

Tower and Bimini Top 

lmr201 1 -038-006_. 

442 

t· 
Loctite 

243 

Deck 

lmr2011-038 



180 SERIES 

Seats (View 1) 

l mr201().()35·119_a 

lmr2011·03S 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

:_ 6N•m 
(53 lbfoin) 

443 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

180 SERIES 

Seats (View 2) - Front 

l rnrW07-072-009_a 

444 lmr2011-038 



180 SERIES 

Seats (View 3) - Rear 

lmt2007-072 -008_o 

lmr2011-038 

ODY AND HULL SectionOB B 

. 01 (BODY) Subsection 

445 



BODY AND HULL Sectio� 0801 (BODY) Subsection 

180 SERIES 
artment Engine Comp 

5N•m

-1 
(44lbf·� 

Loctite 
243 

Loctite 
243 

6 N•m 
(53 lbfoin) 

I !�_ .... �"\ v .. '� , .. 
/ 

Loctite i , _,@>,,.-� 1--mD 243 ' �- � I �
6N•m I (53 1bfoinl 

@• 
• 

hen removed. st be replaced w B = Component mu _____:__:__�--

446 lmr2011-03S 



180 SERIES 

Body (ll'iew 1} - Storage Compartment 

lnv20l 0.o3S-1 2 1_8 

lmr2011-038 

5 N•m 
(44 lbfoin) 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

447 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

180 SERIES 

Body (View 2) - Storage Compartment 

lm r20 1 1-038-00IL• 

448 lmr2011-038 



180 SERIES 
Body (View 3} 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

9 N•m 
(80 !bf.in)��& .�octite 5150 

�.-!\ -ei (silicone sealant) 

@- � D � Loctite /� 271 
iil..--\lll'-'�:s::".._ 

�� 3.5 N•m � (31 lbf-in) 

W--+:::--�& 

_.. .... 
I _.. .... 

Loctite 
243 

1 1 
L . .... J22 lbHt) Loctite 5150 1 , - ---------- --�' .... } 30N•m & 

•• • 1 1 oct1te .... .... . . 
-� 1 1 243 �--, .... .... (silicone sealant) 

: : � ''\....� f/' : 
I I -.....:::::: I 1 1 � I 

- - - - - - - - - - - - - - - _I L - - - - - - - . - - - - - - - - - - - - - __' STD1 I � ......... SE I 

,a � Loctite 
ter------u::::u"-.......� 414 

5N•m- "-.......\) 
(44 lbf•in) 

lmr2011-038-009_a 

lmr2011-038 

-5N•m 
(44 lbf-in) 

Loctite 243 

Loctite 
243 

1l . I 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

180 SERIE$ 

Consoles 

Passenger's 
console 

lnY 2 011 -038-01 0_a 

450 

5.5 N•m 
(49 !bf.in) 

lmr20I1-038 



180 SERIES 

Windshield 

lmr2011-038 

' 
I . 

� 

\ 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

451 



Section 08 BODY AND HULL 
Subsection 01 (BODY) 

180 SERIES 

Bimini Top 

r If> 
! l ·········· 

::�>--� .. 
········· 

.... -····· 

l mr2010-0<35- 1 45_a 

452 

�i 
. i� ······ ··· · 

.......... �el� - ·· ···· · ··· 
············· 

lmr2011-038 



180 SERIES 

Tower and Bimini Top 

l m r 2011-038-01l_a 

lmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

� 55N•m 
� v(41 1 bfeft) 

55 N•m 
(41 lbfeft) 

\ � r 40N•m �- - � (30 lbfeft) 
�/ 

453 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

200 SERIES 

Seats (View 1) 

l rnr20 1 1-038-01 2_a 

454 lmr2011-038 



200 SERIES 

Seats (View 2) 

lmr2010-035-109_b 

lmr2011-038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 
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Section 08 BODY 
Subsection o1 (BOD�ND HULL 

200 SERIES 

Seats (View 3) 

Front seats 
lmr201 1-038-0IJ_e===..:...._ _____ 

::::__ 

456 

Rear seats 

lmr2011-03S 



200 SERIES 

Engine Compartment (View 1) 

lmr201 1-038-01 4_• 

tmr2011-038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

6 N•m 
_/F531bf-in) 

Loctite 
243 

I 

I 

Loctite 
243 

@ <) 6 N•m � (53 lbf•in) 

457 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

200 SERIES 

Engine Compartment (View 2) 

lmt201M35-1 12_o 

458 

- 1.2 N•m 
(11 lbfoin) 

-------

�/: Body :� 5.5 N•m 
(49 lbfoin) 

lmr2011-038 



200 SERIES 

Body (Wew 1) 

lmt2010-035-1 1 3_• 

lmr2011-038 

Body 

Loctite 
454 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

& � 
\, � ?<_ 

"'&Loctite 
454 

i"- i 

<>) 

Loctite l_ 
243 ........... 

........... 

&
"l 

........... 
"-: 

��f·:.<) 
\ • ----& \ 

·; ·\ 
__

_ ----� 
Dielectric 

grease 

-- Body 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

200 SERIES 

Body(Wew2) 

lmr1010-035-1 1 � -• 

460 

j!.._ 5 N•m 
� (44 lbf•in) 

�� 
� 

� 

lmr2011-038 



200 SERIES 

Body (View 3) 

1mr20t0-03S.t t S_a 

lmr2011-03B 

Deck 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Vyf 
�l� 

6 N•m hl 
, (53 lbf•in)'tr 

� 

X Ii i 
�&�'ii 

6 N•m - "-.... • 
(53 lbf.in) 7 

I � 
Loctite 

-�"1tt I 271 �� 
6 N•m 

(53 lbf•in) 

461 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

200 SERIES 

Body {View 4J 

Deck 

11111201 1-0JS.015.• 

462 

6 N•m 
(53 lbfoin) 

\{ & Loctite 
243 

Loctite 
5150 

(silicone 
sealant) 

p 
Loctite 
5150 

(silicone 
sealant) 

. Deck� 
. 

25 N•m I�:rft)"" "� 
Loct�I 243 

lmr2011-038 



200 SERIES 

Body (117ew 5) - Storage Compartment 

I 
.«+-�.:::::::==-=I & Loctite 

3N•m -�"-� 414 

127 lbf•in) � 

Loctite & 1�-� 
L t"t 414 /'J/ 

OC I e 
(.4' I 243 

4N•m I� I 4N•m 
135 lbfoin) � (35 lbfoin) 

lmr20 1 1-038-016_a 

tmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 
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-----8-0-D:-:Y�AND HULL Sectio� 0801 (BODY) Subsection 

200 SERIES 

Body (V'iew -� Ladder
_����­

464 

8 5 N•m 
(15 1bfoinl 

lmr2011-038 



200 SERIES 

. Consoles (Passe�nn�ge�r�S.�id'.:'.e)�-----

/§) 

�t/ 
\c · � \ . 

\ \ 

·� 

lmr2011-03S 

DY AND HULL Sectiono:u!�ction01 (BODY) 

� 
Lo;�te fi#,-A'i)lf> 414 

�� 

� 
Dec( 'f 

2.5 N·� / 
(23 lbf•m) 

Deck / i1 
I I . . 

---J ! � / 

\><:. ,. 

465 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

200 SERIES 
Consoles (Driver Side) 

� 
�� 

Lo�ite-�-........_-Jf)) 
414 �J.t] 

2.5 N•m /� 
(23 lbfein) 

Deck-<:"* 

t 

lmt201 1 -038-01 8_a 

466 

I Console l 
�/J �� 
; ; 

�· "- 6 N•m 
(53 lbf.in) 

lmr2011-038 



200 SERIES 

Tower 

lmr2010-035-118_a 

lmr2011-038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

11 N•m · 
(97 lbf.in) 

467 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

210 SERIES 
Seats 

� " .... l "' 
-�--- --------- . ••• �!:::( -----

--........_ __ - ..:.___:""'•;#��� ... _ .. -----=.----- -· - -. ... 

Seat Support 

l mr201().()35-00 1 _• 

468 

- -

lmr2011-038 



210 SERIES 

Transat Seats (210 SE and 21 O WAKE) 

lnv201C> -035-002..a 

lmr2011·038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 
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Section 08 BODY AND HULL 
Subsection 01 (BODY) 

210 SERIES 

Engine Compartment 

. 
I . 
I . 
I . 
I . 
I . 
I . 
I 
I 

I . 
I 
'""" 

lmr2<>1 1 .038-020_a 

470 lmr2011-038 



210 SERIES 

Body (View 1 J - St orage Compartment 

lmr2011-03s 

Section 08 BO DY AND H 

Subsection 01 
ULL 

(BODY) 
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Section 08 BODY AND HULL 
Subsection 01 (BODY) 

210 SERIES 
Body (11/ew 2) 

l mr201 1-038-021_a 

472 

210 Challenger SE 
210SP 
210 Wake 
,----------------

1 
I 

I 

i Loctite 5150 1 

@ (silicone sealant) : 
_ _ _ ______________ J 

ti / Seals must be in contact 
ti � with hull and deck 

tlt1 / 

lmr2011 038 



210 SERIES 
Body (View 3) 

Loctite 5150 
(silicone sealant) 

�e 

Loctite 

�---------- ----r-------------
1 30 N•m 1 
I (2�2bfof t )--- I 
I 1 6N•m ;:r 
1 Loctite _ �� 1 (53 lbfoin) 
I 243 I � I j L-A : � �R__ "'\_ v' I �,; 
' �'°" /.:Y 

: 
�� 1 �� j 1 & �� 

• � 1 Loctite : 1 243 
----------------� ------------

210 Challenger SE 
210SP 
210 Wake 

lmt2011-038-022-• 

1mr2011-038 

210 Challenge 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Loctite 5150 
(silicone sealant) 

� 

I e 

Loctite 9 N•m 
243 (80 lbfoin) 

&( 
Loctite 5150 

(silicone sealant) 
� 

I e 

j 

473 



Section 08 BODY AND HULL 
Subsection 01 (BODY) 

�e 
Loctite 5150 

I (silicone sealant} 

J� 3.SN•m ;y � (31 lbf·in) 

& Loctite 
Loctite 5150 243 

(silicone sealant) 

l mr201 1 -03S-035.• 

474 

Loctite 5150 
(silicone sealant) 

e� 

-----------�----- ----------

: 6 N•m 1 30 N•m 1 

I __,.. (53 lbf-in) I �/(22 lbf.ft) : 
1 .../ ''\ � : ,.. -.. Loctite 1 

: -�'"- , I _. \ 243 : 
I 1 '-. -'-. & I I --.- /� : �'-. �--; "::-.. I I / ,,,.- , I I ., !) I �-:;,-
1 Loctite 243 1 : 
� - ------- ---'--- - - -- - - - - - - - - -
210 Challenger 210 Challenger SE 

210SP 
210 Wake 

lmr2011-038 



210 SERIES 
Consoles (All except 210 WAKE) 

Section 08 BO DY AND H 

Subsection 01 

ULL 

(BODY) 

Loctite 243 

& � 
Pull to 

remove 

& 
" 

Loctite 243 

All screws 
(except self-

· 

6 N•m (53 lb}�f J}tng): 

lmr2010-03&-007..JI 

lmr2011-0JS 

� ! r& 
Loctite 243 

J /& 
15.

�octite 5150 � ' icone Sealant) 

....... 

Pull here 
to remove 

� 
,._gf,� 

& 
Loctite 243 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

210 SERIES 

Consoles (210 WAKE) 

All screws 
(except self-tapping): r---------------------------
6 N•m (53 lbf•in) r& Loctite 243 

l & Loctite 5150 
�""'-/ (Silicone 

Sealant) 

l rn r2010-03S-008_a 

476 lmr2011-038 



210 SERIES 

Windshield 

Imm = Component must be replaced 
when removed. 

l mr20 1 1-038-202_a 

lmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

477 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

210 SERIES 

Tower and Bimini Top 

l m r 201 1 -000-200_a 

478 

55 N•m 
(41 lbfoft) 

\ � i 40N•m �- -� (30 lbfoft) 
�/ 

lmr2011-038 



210 SERIES 

Utilities 

lmr201 1 -038-023_• 

lmr2011-038 

Section08 BODY AND HULL 

Subsection 01 (BODY) 

479 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

230 SERIES 

Front Seats 

/I 
5.5 N•m 

(49 lbfein) 
6.5 N•m 

(58 lbfein) 

g = Component must be replaced when removed. 

lmr2011-038-024_a 

480 

[to 
--:15f'�

inge 

Dec�� Locti� 243 

lmr2011-038 



230 SERIES 

Rear Seats 

r ----- ------------------

1 
I 

210SP 
Storage backrest 210 Wake 

------------ -----------

Cockpit upholstery 

l m r2011-038-025_o 

lmr2011-038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Sundeck cushions 

Sundeck central cushion 

Wraparound cushion 

481 



Section 08 BODY AND HULL 
Subsection 01 (BODY) 

230 SERIES 
Engine Compartment 

2.5 N•m � (22 lbf.i�) rr� 
-........: • I/ Loctite {j 243 

6 N•m ---"---
(53 lbfoin) 

7' ,,,. -� Imm = Component must be replaced when removed. lm'2011.(Xlll.oz6_• 

482 

r---------- ------ - -
210 Challenger SE 

t·. 

/ 
210SP 

1r - � /"'\;;- Q"· 
. .., -< 

·{ . �
/ ), · .  �1·_,,7 ·:,� I 

6 N•m � Engine 
(53 lbf•in) � �... ,, cover 

" 
/ � \ Loctite 243 ,/� • • -..;::; '''( 6N•m � � 

(53 lbfoin)\ � "..;""' .... "; 
�. �" --�---mm 

��� Deck� 
lmr2011-038 



230 SERIES 

Body (View 1 J 

230 Challenger 
230 Challenger SE 

------------------------------- , 

- - - - - - - - - - - - _,,,. 

CE models only 

lm<2011-038-027 _8 

lmr2011-038 

5.5N•m 
(49 lbf•in) Loctite 

"" \ 243 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

8_)) )A Loctite 5150 
� I (silicone sealant) 

483 



Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Loctite 
5150 

(silicone 
sealant) 

230 Wake , ---------------- -1 
1 

Loctite 414 : 

J 
I 

5 N•m 
I (44 !bf.in) 
r -----------------

: Loctite 243 : �I/ Deck ! 
(( ., 

: 
- I : � 5.5 N•m 1 230 Challenger 1 (49 lbf•in) : 230 Challenger SE 

� _________________ 

1 230 SP 

lmr20 1 1-038-036_a 

484 

Loctite 
5150 

(silicone 
sealant) 

Q &---+--b 
y� 5.5 N•m 

(49 lbf•in) 
Loctite � 

243 Deck 
� J 

9 N•m 

3 N•m 
(27 lbfoin) 

""' 
Loctite &-

243 

Loctite 5150 
(silicone 
sealant) 

(80 lbfoin) 

' 
�' 

Loctite 
243 

lmr2011 ·038 



230 SERIES 

Body (View 2) - Storage Compartment 

l mr2011-038-028_a 

lmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 
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Section 08 BODY AND HULL 
Subsection 01 (BODY) 

230 SERIES 

Body fl!iew 3J 

l mr2011-038-029_• 

486 

QJ Loctite 
5150 

�icone IJl 

---=i�I 
�-an_t)�� 

930N•m 
> � (22 lbfoft) 

-Deck 
:
octite 243 

8.5 N•m 
(75 lbfoin) 

Deck 
2 N•m 

_..,....... ( 18 lbfoin) 

4 N•m 
(35 lbf•in) 

lmr2011·038 



230 SERIES 

Consoles (230 and 230 SE} 

Driver's console 

Loctite 
243 

l mr20 1 1 -03S-030_a 

lmr2011-038 

Section08 BODY AND HULL 

Subsection 01 (BODY) 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

Passenger's console 

lmt2011-038-037_a 

488 

(53 !bf.in) 

7 N•m 
(62 !bf.in) 

\� 

lmr201 l -038 



230 SERIES 

Consoles (230 SP and 230 WAKE) 

Driver's console 

Loctite & 6 N•m 243 (53 lbf.in) 

Passenger's console 

l mr2011-038-03l_a 

lmr2011·038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

230 SERIES 

Fixed Windshield 

Hardware 
kit 

lnv201 1-038-032_a 

490 lmr2011-038 



230 SERIES 

Tower and Bimini Top 

lnv 2 011-038-011_o 

lmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

_->;Q 55 N•m 
� v(411bfeft) 

55 N•m 
(41 lbfoft) 

\ � J 40N•m �--� (30 lbMt) 
�/ 

491 



Section 08 BODY AND HULL 
Subsection 01 (BODY) 

230 SERIES 

Bimini Top 

r r 
, I 
I , 

I .... · · ·  

' 11 ··
···•··· 

I � . ··
···

··· ·· 

�-

l m r2011-03a-033_ a 

492 lmr2011-038 



230 SERIES 

Utilities 

t mr2011-038-034_a 

lmr2011-03S 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 
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Section 08 BODY AND HULL 

Subsection 01 (BODY) 

GENERAL 

Verify hinges condition and latching mechanisms 
condition and operation. Replace any damaged 
components. 

During assembly/installation, use the torque val­
ues and service products as in the exploded 
views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

QZdilJjj When applying threadlocker Loctite 
products (anaerobic products), pay attention 
so that it does not come in contact with ABS 
plastic parts (painted parts). It could lead to 
plastic cracks or other damage. 

A WARNING 
Torque wrench tightening specifications 
must be strictly adhered to. 
Locking devices when removed (e.g.: locking 
tabs, cotter pins, etc.) must be replaced. 

l.ll1JitiJj Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

PROCEDURES 

RIVETS 

Rivet Removal 

1ifZ1JilJjj When removing rivets, make sure 
do not enlarge or deform the holes. 

1. Use the SUPERTANIUM DRILL BIT 3/16" (P/N 529 
031 800), shipped in packs of 2. 

2. Always use a variable speed drill. 

3. Always drill rivet head. 

4. Maintain a slow to medium speed at all times 
when drilling. The proper speed is attained 
when a constant chip is ejected. 

5. When rivet is located on plastic part use pliers 
to avoid rivet turning and heating plastic. 

6. Use a small punch to push the rivet end. 

494 

COVER LOCKS 

Cover Lock Lubrication 
Locks should be lubricated with XPS LUBE (P/N 293 
600 016) to keep them working properly. This will 
help dissolving dried salt water. 

DECALS 

Decal Removal 
Using a heat gun warm up one end of decal for a 
few seconds until decal can roll off when rubbing 
with your finger. 

NOTE: When heating near light surfaces, duct 
tape should be applied to protect the surface. 
Otherwise the light color could become a yellow­
ish color. 

Pull decal slowly and when necessary apply more 
heat to ease removal on the area that has to be 
peeled off. 

If decal tears while pulling off, it has to be heated 
for a few seconds longer. If decal tends to stretch 
while pulling off, stop heating and wait a few sec­
onds to let it cool, then peel it off. 

Installation of Decals Having a 
Protective Film on Back Side Only 
These decals usually contain written information 
(e.g.: warning) and are used on gelcoat or metal. 

Using isopropyl alcohol, clean the surface and dry 
thoroughly. 

Using a pencil and the decal as a template, mark 
the area where decal will be located. 

Remove half of the decal back protective film and 
align decal with marks. 

Start sticking it from center and remove the other 
half of the film to stick it completely. 

Carefully squeegee decal beginning at center and 
working outward using, firm, short, overlapping 
strokes. 

Installation of Decals Having a 
Protective Film on Both Sides 
These decals usually contain graphics and are 
used on gelcoat or plastic. 

Installation on Gelcoat 

Using isopropyl alcohol, clean the surface and dry 
thoroughly. 

Using a pencil and the decal as a template mark 
the area where decal will be located. 

lmr2011-038 



For better adhesion a dry application is recom­
mended, however, to ease decal installation a 
mild solution of soapy water can be sprayed over 
surface where decal will be installed. 

Remove back protective film from decal and align 
decal with marks. When well aligned squeegee 
decal beginning at center and working outward us­
ing firm, short overlapping strokes. 

Remove front protective film once decal has ad­
hered to hull. 

Installation on Plastic (storage cover) 

Clean surface with isopropyl alcohol and dry thor­
oughly. 

Using a pencil and the decal as a template, mark 
the area where decal will be located. 

iruumJj Do not use soapy water to locate de­
cal on plastic parts. 

Remove back protective film from decal and care­
fully align decal with marks. When well aligned 
squeegee decal beginning at center and working 
outward using firm, short, overlapping strokes. 

Remove front protective film once decal has ad­
hered. 

SHOCKS 

Shock Inspection 

Check if cover lift by itself (or with a little help), 
when latch is released. 
- If cover does not lift, locate and replace defec­

tive shock(s). 

Shock Removal 
Insert a flat screwdriver into shock locking device. 

Release shock from linkage bracket by moving 
locking device outwards. 

lmr2011-038 

Section 08 BODY AND HULL 
Subsection 01 (BODY) 

F09L1XA 

TYPICAL 

Shock Installation 
The installation is the reverse of removal proce­
dure, however pay attention to the following. 

Position each shock so that the piston rod is at 
bottom. 

ENGINE COVER LATCH 

Engine Cover Latch Replacement 

l mr201 1 -038-04 l ... a 

1. Retaining bolt 
2. Flat washers 
3. Cover latch 
4. Latch 
5. Deck 
6. Nut 

Unscrew engine cover latch from deck. Discard 
nuts. 

Remove cover latch. 

Detach the engine cover cable end from latch 
spring. 

Remove the latch. 
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Subsection 01 (BODY) 

After attaching cable end to latch spring, secure 
latch to deck. 

- Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on 
threads of retaining screws. 

- Install NEW nuts and torque them to specifica­
tion. 

TIGHTENING TORQUE 

Engine cover latch nuts I 5 N•m (44 lbf•in) 

BUMPER 

Bumper Removal 

150, 180 and 200 Series 

Remove bumper cover at rear of boat. 

1. Bumper cover 

Remove trim from side bumper rail. 

Drill pop rivets to remove bumper rail. 

210 and 230 Series 

Remove bumper retaining screws. 

lmr20 1 0-035·100_e 

RETAINING SCREWS 

Remove bumper trims from bumper. 

Remove bumper rail from hull. 

496 

Bumper Installation 

NOTE: Prior to install bumper rail, place it in a con­
tainer of hot water to soften material and ease in­
stallation. 

Mark hole positions on body. 

Before installing bumper rail, check condition of 
silicone joint between body and hull. If sealant is 
necessary, use LOCTITE 5150 (SILICONE SEALANT) 

(P/N 296 ooo 309) to reseal the joint. 

Starting at center from the rear, position bumper 
on body. 

Use locating mark as a guide and install proper fas­
tener (rivet or screw depending on models). 

Process the same way for the other holes. 

Position bumper rail properly all around body and 
cut excess length if necessary. 

NOTE: Masking tape may be used to temporarily 
hold bumper rail to ease installation. 

Prior to installing trim in bumper rail for rear cor­
ners, apply LOCTITE 5150 (SILICONE SEALANT) 

(P/N 296 ooo 309) inside bumper rail all around 
boat, as shown. This is required so that trim 
properly remains attached to rail. 

lm'2005-063-018_a 

1. Bumper rail 
2. Bumper trim 
3. Silicone sealant 

Apply LOCTITE 5150 (SILICONE SEALANT) (P/N 296 

ooo 309) on each fastener (rivet or screw depend­
ing on models). 

Install trim using soapy water. 

NOTE: Carefully tapping trim with a rubber ham­
mer will help to fit trim in rail. 

Reinstall bumper cover. 

lrnr2011-038 



Check the gap between bumper rail and body. 
Fill gaps with LOCTITE 5150 (SILICONE SEALANT) 
(P/N 296 ooo 309) as necessary. 

WINDSHIELD (180, 210 AND 230 
SERIES) 

Windshield Removal 

Remove front glass from windshield as follows: 

- From inside, remove hinge retaining screws. 
- From outside, remove hinge retaining rivets. 

t mr2010-035-1 01_o 

RETAINING SCREWS 

lm'20 I ()-035-102_8 

RETAINING RIVETS 

Remove both front arms using retaining screws. 

lmr2011-038 
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lmr2 0 1 0-035-1 03 _a 

TYPICAL - FRONT ARM 

Remove windshield rear retaining screws. 

lmr2010-035-104_8 

REAR RETAINING SCREWS (LH SIDE SHOWN) 

Carefully remove windshield upper seal. 

lm'201()-035-105 

Remove windshield retaining screws. 
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lmr2<>10-03 S.106_a 

TYPICAL 

Carefully remove windshield then lower seal. 

Windshield Installation 

The installation is the reverse of removal proce­
dure. however pay attention to the following. 

Install a NEW lower seal. 

TOWER 

Lowering Tower 

A CAUTION To avoid injury, never lower the 
tower alone. Ask someone to hold the tower 
for manipulation. 

To lower the tower, proceed as follows: 

1. Have someone to support the tower front sec­
tion. 

2. On LH side of tower (port side), turn the handle 
3/4 turn COUNTERCLOCKWISE to the unlock 
position. 

lmo201 1 -00 6-00 2_a 

PORT SIDE DECAL 
1. UNLOCK I RESET position 

498 

1mo2 0 11-002 .002_. 

TURN HANDLE 3/4 TURN COUNTERCLOCKWISE 

3. On RH side of tower (starboard side). turn the 
handle 3/4 turn CLOCKWISE to the unlock po­
sition. 

l mo2011-006-003_a 

STARBOARD SIDE DECAL 
1. UNLOCK I RESET position 

l mo 2 0 11-002-029_c 

TURN HANDLE 3/4 TURN CLOCKWISE 

4. Carefully lower and hold tower. 

lmr2011-038 



lmo2011-002-022_a 

TYPICAL - LOWERING TOWER 

5. Using holder brackets and knobs (provided with 
the boat), secure the tower in its lower position. 

lmo20t 1-003-001 _ a  

HOLDER BRACKET INSTALLED 

5.1 Insert and secure hook end of the holder 
bracket into the tower mount of the boat. 

l mo201 1 -00l3-003_a 

BRACKET HOOK IN TOWER MOUNT 
1. Bracket hook 
2. Tower mount pin 

5.2 Secure the other end of bracket to tower 
leg end with the knob. 

lmr2011·038 

Section 08 BODY AND HULL 

Subsection 01 (BODY) 

1 

lmo2011-003-002_a 

1. Knob 
2. Holder bracket (upper end) 
3. Tower leg end 

NOTE: For holder bracket with 2 holes, use the 
upper hole. 

1. Upper hole (for knob location) 
2. Lower hole 

6. Proceed with the holder bracket installation on 
the other side. 

Ol1Ji@j When tower is folded down, always 
use the holder bracket and do not operate the 
boat more than 16 km/h (10 MPH). Never tow 
boat when tower is folded down. 

Raising the Tower 

NOTE: The tower must be in the upright position 
when trailering boat or when riding. 

Have someone to support the tower front section. 

1 . Remove tower support brackets from tower. 

2. On both side of tower, confirms the handle is 
in the unlock position. If not. handle must be 
rotated to RESET position before re-locking the 
tower. 
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1. UNLOCK I RESET position (port side) 

lmo2011-006-003_a 

1. UNLOCK/ RESET position (starboard side) 

3. Raise the tower to its highest position. 

lmo2011-002-022_b 

TYPICAL - RAISING TOWER 

4. On both sides of tower, turn handle 3/4 of a turn 
to the LOCK position. 

- "'°'' ... 
lmo2011 -002-032_b 

PORT SIDE - TURN HANDLE 3/4 TURN CLOCKWISE TO LOCK 

500 

lmo2011-002· 029_d 

STARBOARD SIDE - TURN HANDLE 3/4 TURN 
COUNTERCLOCKWISE TO LOCK 

A CAUTION Make sure to latch properly 
both sides of the tower before operating or 
towing the boat. 

Tower Locking Mechanism Removal 

180 Series 

1. Lower the tower, refer to LOWERING TOWER 

in this subsection. 

2. Remove from the cam latch: 

- Screws 

- Lock washers 
- Washers. 

3. Remove the cam latch and all shims from the 
cam latch housing. 

NOTE: A sharp tool may be required to removed 
shims stuck inside the cam latch housing. 

1. Cam latch screw 
2. Lock washer 
3. Flat washer 
4. Cam latch 
5. Shim 

I 

�-5 
g-4 
.l �3 

J l:-12 
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21 O and 230 Series 

1. Lower the tower, refer to LOWERING TOWER 

in this subsection. 

2. Remove and discard the 8 small screws from 
the cam latch pad. 

3. Remove the cam latch pad from the bottom of 
the cam latch housing. 

t mr2 011-038-045_a 

1. Cam latch pad 
2. Cam latch housing 

4. Loosen the small set screw that is locates in the 
handle lock. 

5. Once the set screw is loosened, remove the 
handle lock with a pair of needle nose pliers. 

6. Remove the handle. 

� 
1 

3 

lov 2011-038-046_e 

1. Handle 
2. Handle lock 
3. Grab this part of the lock with the pliers 

7. Remove from the cam latch: 

- Screws 

- Lock washers 

- Washers. 

lmt2011-038 
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8. Remove the cam latch and all shims from the 
cam latch housing. 

NOTE: A sharp tool may be required to removed 
shims stuck inside the cam latch housing. 

lmr 2 0t 1-038-047 _a 

1. Cam latch screw 
2. Lock washer 
3. Flat washer 
4. Cam latch 
5. Shim 

Tower Locking Mechanism Adjustment 

NOTE: Prior to proceed with adjustment, ensure 
the locking mechanism is properly lubricated 
(white lithium grease). Incorrect lubrication may 
cause locking mechanism malfunction. 

Remove the cam latch, see procedure in this sub­
section. 

Adjust the amount of shims according with the fol­
lowing: 

- Add shim(s) if handle resistance is too low. 

- Remove shim(s} if handle resistance is too high. 

Assemble the cam latch and test. 

NOTE: Do not install the handle lock. 

Once the proper number of shims has been deter­
mined, install the locking mechanism. 

Repeat the procedure on the other side. 

Tower Locking Mechanism Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

Tighten cam latch screws to specification 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on cam 
latch screw threads. 
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CAM LATCH SCREWS 

THREAD LOCKER LOCTITE 243 (BLUE) 
(P/N 293 800 060) 

TIGHTENING TORQUE 20 N•m (15 lbf•tt) 

Tower Section Replacement 

Central Section 

1. Lower the tower, refer to LOWERING TOWER 
in this subsection. 

2. Remove the 4 socket screws securing the cen­
tral section to lateral sections. 

3. For reinstallation, reverse the removal proce­
dure. 

TIGHTENING TORQUE 

Central section 
(socket screws) 

Lateral Section 

I 55 N•m (41 lbf•ft) 

1. Lower the tower, refer to LOWERING TOWER 
in this subsection. 

2. Remove all accessories installed on the lateral 
section (bimini top attaches, wakeboard sup­
port, speaker, etc.) 

3. Remove socket screws securing the lateral sec­
tion to central section. 

4. Install a temporarily support between central 
section and windshield. 

5. Ask someone to support the front of tower 
while removing the holder bracket. 

6. Remove the hinge screw. 

7. Remove the lateral section from the tower sup­
port. 

8. For reinstallation, reverse the removal proce­
dure. 

TIGHTENING TORQUE 

Hinge screw 

Central section 
(socket screws) 

Tower Support 

Tower Support Removal 

40 N•m (30 lbf•ft) 

55 N•m (41 lbf•ft) 

1. Remove the appropriate lateral section of 
tower. See procedure in this subsection. 

2. Remove the rear cup holder compartment to 
reach tower support nuts. 

502 

3. Remove nuts and flat washers securing the 
tower support to boat. 

4. Remove the tower support. 

Tower Support Installation 

The installation is the reverse of the removal pro­
cedure. However, pay attention to the following. 

lighten tower support nuts to specification. 

TIGHTENING TORQUE 

Tower support nuts I 

BODY 

Body Repair 

55N•m (41 lbf•ft) 

Use the same material and procedure as de­
scribed in HULL subsection to repair body. 
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HULL 

SERVICE PRODUCTS 

Description 

BRP HEAVY DUTY CLEANER ...................................................... . 

LOCTITE 243 (BLUE) .................................................................... . 

LOCTITE 271 (RED) . ... . . . . ........ ... ... . . . . . . ... ... . . . . ... . . . . . . ... ... ... ... ... ... ... .. . 

LOCTITE 5150 (SILICONE SEALANT) ............................... ......... .. . 

LOCTITE 518 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

LOCTITE INSTANT GASKET ......................................................... . 

lmr2011-039 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

Part Number Page 

293 110 001 ......... 522-523, 525, 527-528 

293 800 060 ................................. 526-527 

293 800 005 ......................................... 523 

296 000 309 ................................. 522, 526 
293 800 038 ......................................... 527 

219 701 421 ................. 523, 525, 527-528 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

150 Series 

Loctite 5150 
(silicone sealant) 

� 

f m r201 1-039-100_o 

504 

8 N•m 
(71 lbfoin) 

lmr2011-039 



150 Series (cont'd) 

lmr20l0-036-002_b 

lmr2011-039 

2 N•m 
(18 lbfein) 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

2 N•m 

Deck 

4 N•m 
(35 lbfein) 

� l 8.5N•m 

"-
----- (75 lbfein) 

2 N•m 
(18 lbfein) 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

150 Series (cont'd) 

I 
Hull 

l mr201 0-030-003_b 

506 lmr2011-039 



150 Series (cont'd) 

Section 08 BODY AND HULL 
Subsection 02 (HULL) 

�-----------------------------

r 

: & Loctite 5150 (silicone sealant) 255 engi�;
: 
-3� -N�� - - - - - - - - - - - - - - - - - 755 ��gi�e-: 

I (23 lbMt) 

.l� 

Loctite 

Loctite 
518 

& 

....._{ 31 N•m �- (23 lbfoit) t 

'-.. \ I 

-, -,,j�: 

I 

L ------------------------------- -----------------------------' 

18 N•m � Loctite 5150 
(159 lbf.inr-((silicone sealant) 

I 
Loctite •-- Hull 

Instant gasket 

26 N•m 
(19 lbfeft) 

el:m ;  Component must be replaced when removed. 
1mt201C>-036-004_b 

lmr2011-039 507 
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Subsection 02 (HULL) 

180 Series 

15 N•m Loctite 5150 
(133 ��ilicone sealant) 

H�� 
Loctite 271 

lmr2007-<l73-004 _e 

508 

� �' 1.-., .- I . 

t . t I 
' 

Hull 
Loctite 5150 

(silicone sealant) 
I 

��--" (\ 

.u 

�f 
1.2 N•m 

(11 lbfein) 

I 4 
N•m 

(35 !bf.in) 

2 N•m 
(18 !bf.in) 

� 

15 N•n:i Loctite 5150 
l1�:1icone sealant) 

"'<.... 

I 
Hull 

lmr2011-039 



180 Series (cont'd) 

lm/2 0 I 0-036-005_b 

lmr201 l-039 

Loctite 5150 
{silicone sealant) 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

�
_

Deck 

� I 4N•m 
/(35 lbfoin) 

� Loctite 5150 
icone sealant) 

/ Loctite 243 

8 N•m 
(71 lbfoin) 

4 N•m 
(35 lbfoin) 
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Subsection 02 (HULL) 

180 Series (cont'd) 

31 N•m � ,r- HL1ll 

(23 lbMtl -@.. IP. 

18 N•m 
(159 lbfoin) 

I Loctite 5150 

��(silicone 
® sealant) 

Loctite � -Hull 

�-
.!''"" 

Instant gasket J 

Loctite 

. t_ 11 N•m 
Loctite e>-& (97 lbfoin) 

271 

Instant gasket�-------.,£:: 

Imm � Component must be replaced when removed. 
lm'20t1.o:l9-001 JI 

510 

31 N•m 
(23 lbfoft) 
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200 Series 

l mr20t 0-036-007 _a 

lmr2011·039 

Loctite 5150 
(silicone 
sealant) : �Loctite 271 

DY AND HULL Section 08 BO 

t"on 02 (HULL) Subsec 1 

�q/);� 1.2N•m rv"'t/ � �11 lbf•in) Loctite 5150 
(silicone sealant) 

2 N•m 
(18 lbf.in) 

8.5 N•m 
(75 lbf.in) 

/ 

Loctite 5150 � 
(silicone sea�lant) ,......_,.....\@\ 

4 N•m 

� (35 !bf.in) 

511 



Section 08 BODY AND HULL 

Subsection 02 (HULL) 

200 Series (cont'd) 

Deck 

Loctite 5150 
(silicone sealant) 

I Loctite 
6 N•m 243 p·inl 

1mr2010-035-013_a 

512 

� 4N•m 
(35 lbfoin) 

b 2N•m 
(18 lbf•in) 

/ 

lmr2011-039 



200 Series (cont'd) 

�)Hull 
31 N•m � 

Loctite 
5150 

(silicone 
sealant) 

& 

(23 lbf.ft) ..___--

� 18N•m �� 
I 

(159 lbf•in) 

Hull_.......... 

11 N•m 
(97 lbfein) 

Section08 BODY AND HULL 
Subsection 02 (HULL) 

31 N•m 

t--&(sih����
e 
s�� T2 nt) 

r-h Hull---\'�--�'· 

fmm =Component must be replaced when removed. 
lmr2011-039-003_• 

lmr2011-039 

-11-==-----::::::=�'& Loctite 
Instant 
gasket 
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Subsection 02 (HULL) 

210 Series 

E =Component must b 1 
1""2011-039-004_8 

e rep aced when removed. 

514 

38 N•rn (28 lbf.ft)� 

fr -Hull 

� 
Loctite 271&��� 5150 (silicone 

sealant) 

1.2 N•m �n) 

�:� 
\ 

4Na (35 lbf•in) 
�Loc�i�e 5150 

(s1l1cone 
� 

Loctite 5150 
sealant) (silicone 

Loctite 5150 
(silicone 
sealant) 

� 

sealant) 
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210 Series {cont'd) 

lmt20 1 0-036-01 O_b 

lmr2011-039 

.. .,,..----------� 
,,.,,-- ' 

"' 

\ ' 
) ' 

/ 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

210 Series (cont'd) 

'ctite518 

-......._,_ 31 N•m 

Hull 

Loctite 
5150 

(silicone 
sealant) 

& 
18 N•m 

(159 lbfoin) 

Hull 

11 N•m 
(97 lbfoin) 

' 
22 N•m ! 

(1s 1bfoft)---U 

ll!m � Component must be replaced when removed. 
lmrWl 1-039-003_& 

516 

----- (23 lbfoft) 

� 

_..,,,......,.,,-----::;:::::'7
� Loctite 

Instant 
gasket 

lmr201 1 -039 



210 WAKE 

l mr2010-036-011 _• 

lmr2011-039 

'1 ,/ ' 
. ,/ I ' / 
[/ 

Loctite 592 
(pipe sealant) 

� 

'-..... /, 
��"',/

, 

,
/ 

,/ / 

( 
' 

Section 08 BODY AND HULL 
Subsection 02 (HULL) 

...___ .. -........ ... 
) . 

,/'�-...!:� 
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Section 08 BODY AND HULL 
Subsection 02 (HULL) 

230 Series 

38 N•m 
• (28 lbfeft) 

Loctite 211 Hulla��� 
& 

� K-•\� Loctite 5150 I �&(silicone sealant) 

4N•m / (35 lbt-in) ''\ 

Loctite 5150 
(silicone sealant) 

& 

2 N•m 
(18 lbfoin) 

lmr20 1 1 -039-002_8 

518 

1-1 1-1 'A 
.�:e· v 
J� 

) 

Deck 
I 8.5 N•m � (75 lbfoin) 

2 N•m 
(18 lbfoin) 

4 N•m 
Loctite5150& � � (351bfoin) 

(silicone 
sealant) Hull 

Loctite 5150 
(silicone sealant)& 

. 
• I 

Loctite 243&� 
8 N•m 

(71 lbfoin) 

Hull 

tmr2011-039 



230 Series (cont'd) 

Loctite 271 &� 
Port 

11 N•m 
(97 lbf•in) 

Loctite 
Instant gasket & 

Loctite 5150 
(silicone sealant) 

& 

Hull-+ 

4 w&Loctite 271 

'111 N•m 
(97 lbf.in) 

8 N•m 
(71 lbf·in)r 

' 

I 
' 

I 
' 

Loctite 
& Instant 

gasket 

Loctite 
& Instant gasket Port 

fmf200? ·035-020J> 

fmr2011 ·039 

Section08 BODY AND HULL 

Subsection 02 (HULL) 

Loctite 5150 
(silicone sealant)� Ride plate 

Hull 18 N•m l 
Loctite �:

, 
(159 lbfoin) 

Instant gasket 

31 N•m 
(23 lbMt) 

Starboard 

f'@," 
-J 

Loctite 
Instant gasket & 

& Loctite 5150 t (silicone sealant) 

'
-- Hull 

Starboard 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

230 Wake (Ballast - Port side) 

2 N•m 
(18 lbf•in) 

l m rW1 l-039 · 1 01_a 

520 

2 N•m 
(18 lbfoin) 

Towards 
starboard 

ballast 

lmr2011-039 



230 Wake (Ballast - Starboard side) 

lmr2011-039-102_a 

lmr201 l-039 

Towards 
port ballast 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

2 N•m 
(18 lbfoin) / 

� 'b 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

GENERAL 

Verify hinges condition and latching mechanisms 
condition and operation. Replace any damaged 
components. 

During assembly/installation, use the torque val­
ues and service products as in the exploded 
views. 

Clean threads before applying a threadlocker. Re­
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 

When applying threadlocker Loctite products 
(anaerobic products}, pay attention so that it 
does not come in contact with ABS plastic parts 
(painted parts}, It could lead to plastic cracks or 
other damage. 

A WARNING 

Torque wrench tightening specifications 
must strictly be adhered to. 
Locking devices when removed (e.g.: locking 
tabs, elastic stop nuts, cotter pin, etc.) must 
be replaced. 

INoit;I Hoses, cables or locking ties re­
moved during a procedure must be reinstalled 
as per factory standards. 

When working in bilge, make sure end of ventila­
tion hose is opened, not obstructed and no sag­
ging occurs in its routing. 

PROCEDURES 

BILGE PUMP DRAIN 

Bilge Pump Drain Replacement 

Disconnect drain tube from hull fitting. Note the 
loop there, you will have to remake it. 

Cut locking ties all along drain tube from transom 
toward bilge pump. 

Disconnect drain tube from bilge pump and re­
move tube. 

Cut new tube to proper length. 

Reconnect tube at each end and resecure tube 
with locking ties. 

TIGHTENING TORQUE 

Bilge pump tube clamps I 2 N•m (18 lbf•in) 

522 

Drill three (3) 1.5 mm (1/16 in) holes where the 
tube is formed into a loop. This will prevent any 
type of siphoning that could occur in certain sit­
uations. 

Ensure tube does not leak in bilge. 

1 

l m r 2007-03!Xl03_a 

TYPICAL - PROPER TUBE INSTALLATION 
1. Drill here 
2. Deck 
3. Bumper 
4. Hull 

SCUPPER VALVE 

Scupper Valve Removal 

2 

3 

From inside hull, unplug hose from scupper valve. 

Unscrew scupper valve nut. 

Push the scupper valve outside. 

Scupper Valve Cleaning 

Check that ball is clean and moves freely. 

Scrape off all excess of silicone sealant from hull. 

Clean hull surface with BRP HEAVY DUTY CLEANER 
(P/N 293 11 o 001) or an equivalent to eliminate 
grease, dust and any residue of sealant. 

Scupper Valve Installation 

Apply LOCTITE 5150 (SILICONE SEALANT) (P/N 296 
ooo 309) on back of the outside of valve. 

Position scupper valve into hull hole. 

From inside of hull, install nut and torque it to 
4 N•m (35 lbf•in). 

Install hose on scupper valve and torque both 
clamps to specification. 

NOTE: Make sure hose is tied up sufficiently and 
does not sag. 

lmr2011-039 



TIGHTENING TORQUE 

Scupper valve hose clamps I 2 N•m (18 lbf•in) 

INLET GRATE 

Inlet Grate Removal 

Using a heat gun, heat screws to break thread­
locker. 

Loosen screws and remove inlet grate. 

NOTE: An impact driver should be used to loosen 
screws. 

Inlet Grate Cleaning 

Scrape off all excess of sealant from inlet grate 
and hull. 

Clean hull surface with BRP HEAVY DUTY CLEANER 

(P/N 293 11 O 001) or an equivalent to eliminate 
grease, dust and any residue of sealant. 

Inlet Grate Installation 

Apply LOCTITE INSTANT GASKET (P/N 219 701 421) 
as indicated by the shaded area in the next illus­
trations. 

tmt201 0 ·036-014 

150 SERIES 

lmr2 010-036-01 5 

200 AND 210 SERIES 

lmr2011-039 

Section 08 BODY AND HULL 
Subsection 02 (HULL) 

l mr2007-035-006_o 

180 AND 230 SERIES 

When installing inlet grate, apply LOCTITE 271 

(RED) (P/N 293 800 005) on threads of screws. 

Tighten screws. Follow the torquing sequence 
shown. 

tmr201 0-036-016_a 

150 SERIES 
Step 1: 1 to 4: hand tighten 
Step 2: 5 to 7: 11 N•m (97 lbf•inJ 
Step 3: 8: 25N•m (781bf•ft) 
Step 4: 9: 18N•m (159/bf•in) 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

lmr20t0-036-0 1 7 _a 

180 SERIES 
Step 1: 1 to 4: hand tighten 
Step 2: 5 to 7: 11 N•m (97 lbf•in) 
Step 3: 9 and 10: 25N•m (181bf•ftJ 
Step 4: 11 and 12: 18 N•m (159 lbf•in) 

l mr2010..()36.{)1 8_a 

200 AND 210 SERIES - STARBOARD SIDE SHOWN 
Step 1: 1 to 4: hand tighten 
Step 2: 5 to 8: 11 N•m (97 lbr-in) 
Step 3: 9 and 10: 18N•m (159/bf•in) 
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230 SERIES - STARBOARD SIDE SHOWN 
Step 1: 1 to 4: hand tighten 
Step 2: 5 to 8: 11 N•m (97 lbf•in) 
Step 3: 9 and 10: 18N•m (1591bf•in) 

RIDE PLATE 

Ride Plate Removal 

Remove jet pump. Refer to JET PUMP subsec­
tion. 

Loosen ride plate screws. 

NOTE: An impact screwdriver should be used to 
loosen tight screws. 

Using a low height hydraulic bottle jack and 2 steel 
plates, pry out ride plate. 
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TYPICAL 
1. Hydraulic bottle jack 
2. Steel plates 

Ride Plate Cleaning 

Scrape off all excess of sealant from ride plate and 
hull. 

Clean hull surface with BRP HEAVY DUTY CLEANER 

(P/N 293 11 O 001) or an equivalent to eliminate 
grease, dust and any residue of sealant. 

Ride Plate Installation 

Apply LOCTITE INSTANT GASKET (P/N 219 701 421) 
as indicated by the shaded areas in the next illus­
trations. The bead size should be 9.5 mm (3/8 in) 
minimum. 

lighten screws to specification following the 
torquing sequence shown. 

TIGHTENING TORQUE 

Ride plate screws J 10 N•m (89 lbf•in) 

lmt2010.ooe-019_a 

150 SERIES 

lmr2011-039 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

lmrWl0-036-0ZO_a 

180 SERIES 

lmr 2011-0�10_a 

200 AND 210 SERIES 
1. Ride plate, port side 
2. Ride plate, starboard side 
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Section 08 BODY AND HULL 

Subsection 02 (HULL) 

3 1 
tmr 2007-Q35-005_a 

230 SERIES 
1. Ride plate, port side 
2. Ride plate, starboard side 
3. Loctite Instant Gasket 

Inside hull, apply LOCTITE 5150 (SILICONE 
SEALANT) (P/N 296 000 309) on the end of ride 
plate screws. 

230 Series 

Install the blocking plate on the starboard ride 
plate. 

Tighten screws to specification. 

BLOCKING PLATE SCREWS 

THREAD LOCKER 
LOCTITE 243 (BLUE) 

(P/N 293 800 060) 

TIGHTENING TORQUE 4.5 N•m (40 lbf•in) 

JET PUMP SUPPORT 

Jet Pump Support Removal 

Starboard Engine 

Remove jet pump. Refer to JET PUMP subsec­
tion. 

Remove inlet grate and ride plate. 

Remove ball joint, nut and washer from steering 
cable. Remove from transom. 

Remove boot, pivot and lock nut from reverse ca­
ble. Remove from transom. 

526 
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F04LCllll\ 2 

TYPICAL 
1. Reverse cable 
2. Steering cable 

Inside hull, disconnect water hoses. 

l mt2007-035-00e_a 

TYPICAL 
7. Steering cable 
2. Reverse cable 
3. Exhaust water supply hose 
4. Exhaust water return hose 

Remove nuts, lock washers and flat washers re­
taining jet pump support from inside hull. 

Using a heat gun, heat jet pump support until it is 
possible to pull it. 

NOTE: Shims may have been installed between 
support and body. Do not remove these shims, 
otherwise jet pump alignment will be altered. 

Port Engine 

Remove jet pump. Refer to JET PUMP subsec­
tion. 

Remove inlet grate and ride plate. 

Inside hull, disconnect both engine cooling hoses 
and both exhaust water hoses. 

Remove nuts, lock washers and flat washers re­
taining jet pump support from inside hull. 

Using a heat gun, heat jet pump support until it is 
possible to pull it. 

lmr20l 1·039 



NOTE: Shims may have been installed between 
support and body. Do not remove these shims, 
otherwise jet pump alignment will be altered. 

Jet Pump Support Cleaning 

Scrape off all excess of sealant from jet pump sup­
port and hull. 

Clean hull surface with BRP HEAVY DUTY CLEANER 

(P/N 293 110 001) or an equivalent to eliminate 
grease, dust and any residue of sealant. 

Jet Pump Support Installation 

All Models Except 150 Speedster with 
255 engine 

Apply LOCTITE 518 (P/N 293 800 038) against con­
tact surface of studs with jet pump support. 

smr2007-G34·103_e 

1. Apply Loctite 518 here 

150 Speedster with 255 engine 

Apply LOCTITE 243 (BLUE) (P/N 293 800 060) on jet 
pump screw threads. 

All Models 

Apply LOCTITE INSTANT GASKET (P/N 219 701 421) 

as indicated by the shaded areas in the next illus­
trations. The bead size should be 6.35 mm (1/4 in) 
minimum. 

lmr201()-036-022 

750 SERIES - 155 ENGINE 

lmr2011-039 

Section 08 BODY AND HULL 
Subsection 02 (HULL) 

lmr2010-G36-023 

750 SERIES - 255 ENGINE 

lmr2007·035-010_a 

180 SERIES 

1mr2010-G36-024 

200, 210 AND 230 SERIES 

Install jet pump support on transom and tighten 
screws or nuts to specification using the following 
sequence. 

TIGHTENING TORQUE 

Jet pump support I 31 N•m (23 lbf•ft) 
screws or nuts 

.. " 

s mr2007-034 · 1 04�• 

TYPICAL 
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Section 08 BODY AND HULL 
Subsection 02 (HULL) 

Reinstall all removed parts. 

THRU-HULL FITIING 

Thru-Hull Fitting Replacement 
Remove the drive shaft. Refer to DRIVE SHAFT 
subsection. 

Remove fasteners securing the thru-hull fitting. 

Using a heat gun, heat thru-hull fitting flange to 
soften the sealing product. 

Remove thru-hull fitting. 

Clean hull surface with BRP HEAVY DUTY CLEANER 
(P/N 293 11 o 001) or an equivalent to eliminate 
grease, dust and any residue of sealant. 

Apply LOCTITE INSTANT GASKET (P/N 219 701 421) 
around perimeter of part and upper holes, and also 
around holes in hull. 

lnv20 1 l .039-013.• 

7. Top holes 
2. Sealing product 

Secure the thru-hull fitting. Insert bolts through 
top 2 holes only. 

BALLAST BAG 

Ballast Bag Location 

MODEL 

210 WAKE 

230 WAKE 

Ballast Bag Removal 

LOCATION 

Inside deck storage 
compartment 

Under rear side seats 

If the boat is in water, close the ballast valve(s) 
before opening the ballast system. These valve(s) 
is (are) located: 

- 210 WAKE: inside deck storage compartment 

- 230 WAKE: on the RH side of starboard engine, 
near battery. 
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Unplug the inlet and outlet connectors from the 
ballast bag. 

1 

lmr2010.Q36-025_ • 

210 WAKE SHOWN 
1. Ballast inlet connector 
2. Ballast outlet connector 

NOTE: On 230 WAKE, loosen clamp and remove 
outlet hose from the ballast bag adapter 

lmr2007.Q35.01 2-a 

7. Ballast outlet hose 

At the front of bag, disconnect the overflow hose 
by pressing the RED collar. 

lmr2010-036-026_a 

270 WAKE SHOWN- DECK TRANSPARENT FOR CLARITY 
PURPOSE 

1. Overflow hose connector 

Remove the ballast bag. 

Ballast Bag Installation 
The installation is the reverse of the removal pro­
cedure. 

lmr'2011-039 



GELCOAT 

Gelcoat is the smooth and durable cosmetic fin­
ish which coats the fiberglass hull and body of a 
Sea-Doo Sport Boat. It also provides a protective 
barrier against water and sun. It consists of a mix­
ture of resin, pigment (coloring), fillers, monomers 
and catalyst which is sprayed into the mold. 

The body and hull of the sport boat are con­
structed of chopped fiberglass. saturated with 
resin. It is sprayed on the layer of gelcoat along 
with pieces of fiberglass mat, cloth and woven 
roving which are added at required areas. This 
type of construction is very accommodating for 
high quality repairs. With patience, the proper 
techniques and materials, a damaged area can be 
restored to an original finish. 

NOTE: Fiberglass repair kit is available through 
automotive or marine suppliers. Gelcoat repair 
kits are available directly from Gelcote Interna­
tional Ltd. 

Tools and Materials List For Gelcoat 
Repair 

A WARNING 

Protect skin, wear gloves when in contact 
with resin, hardeners and gelcoat. A barrier 
skin cream may also be used. Do not expose 
area to open flame or lit cigarette. Some of 
the materials are flammable. Protect eyes, 
wear safety glasses when grinding, sanding 
or spraying. Use a dust mask when sanding 
or grinding. When spraying wear a respirator 
or paint mask. Always read warning labels 
on products. 

TOOLS 

Air mask Power sander 

Buffing pad Putty knife 

Cover sheets Safety glasses 

Heavy-duty polisher Sanding block 

Paint brush Scissors 

Plastic container (mixing) Spray gun 

Plastic film Stirring stick 

Plastic squeegee White cloths 

lmr2011-039 

Section 08 BODY AND HULL 
Subsection 02 (HULL) 

MATERIALS 

Acetone Liquid gelcoat 

Cabos ii Masking tape 

Cardboard 
Medium compound 
(white) 

Epoxy filler Polyester resin 

Fiberglass cloth Sanding disks (24-grit) 

Fiberglass mat Sandpaper* 

Fine compound (white) Wax 

Gelcoat putty 

*Different grit sizes will be used during repair (100-grit, 
220-grit, 320-grlt, 400-grit, 600-grit, 1000-grit). 

Air Bubble Repair 

Possible cause: 
- A i r  pocket trapped between layers of laminate 

and gelcoat. 

Preparation of Surface 

Remove all of the damaged gelcoat surrounding 
the air bubble with a putty knife or preferably a 
carbide grinding tip. Make sure all loose and weak 
areas are completely removed. Sand a small area 
of the gelcoat surface with 220-grit sandpaper. If 
needed, sand the cavity itself. These areas must 
have a rough surface to allow the gelcoat putty to 
bond properly. 

Filling the Cavity 

The prepared surface must be cleaned with ace­
tone on a cloth. Use a gelcoat repair kit. Follow 
the mixing instructions in the kit when preparing 
the gelcoat putty. 

Carefully mix the required amount while making 
sure there are no air bubbles in the mixture. With 
a putty knife, fill the repair area and cover with 
plastic film. Curing time may depend on tempera­
ture, amount of putty and percentage of catalyst. 
After 2 hours, press lightly on the surface with 
fingers to test the hardness. When the area be­
comes hard, remove the plastic film. 

Sanding 

Begin block sanding the patch with 320-grit sand­
paper until you come close to the original surface. 
Remove dust with a water soaked cloth and con­
tinue sanding with a 400-grit wet paper. Finish 
wet sanding with a 600-grit to remove deeper 
scratches. If needed you can wet sand with finer 
grit paper such as 1000-grit. 
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Section 08 BODY AND HULL 
Subsection 02 (HULL) 

Buffing and Waxing 

Buff the surface using a heavy duty polisher with 
a buffing pad. Make sure the pad is free of dirt 
or you may damage the gelcoat. Carefully begin 
buffing with a white medium compound. Finish 
off using a fine compound. While buffing, pay 
close attention to avoid overheating the surface. 

Blister Repair 

Possible causes: 

- Insert catalyst 

- Improper catalyst/gelcoat ratio. 

A blister is a visible bump on the boat surface that 
may not necessarily come right through the gel­
coat layer. In the case of only a few blisters, fol­
low the same repair procedure as for air bubbles. 
If they are numerous and in close concentration, 
spray liquid gelcoat to achieve proper repair. This 
procedure is covered in MINOR GEL COAT FRAC­
TURES. 

Minor Gelcoat Fracture Repair 

Possible causes: 
- Flexing of fiberglass laminate 

- Gelcoat thickness 

- Direct result of impact. 

In case of fractures which have not penetrated 
past the gelcoat layer, the repair concerns the gel­
coat only. If flex cracking or impact are evident, 
then additional reinforcement may be necessary. 
This subject will be covered in COMPOUND 

FRACTURES. 

Preparing the Surface 

Small Fractures: Open the cracks up with a 
sharp triangular can opener or preferably a car­
bide tipped die grinder. The "V" groove will 
provide a good bonding area for the gelcoat. With 
220-grit sandpaper, sand the sides of the notched 
out areas. 

Numerous Fractures: Using a grinder with a 
24-grit disk, remove the gelcoat. Sand the area 
edge with 220-grit sandpaper. 

Filling the Repair Area 

Small Fractures: Refer to the same procedure as 
in the AIR BUBBLES. 

Numerous Fractures Over Large Surface: Pre­
pare the area for spray application of liquid gel­
coat. Wipe down the surface with acetone. Mask 
the area off to protect the boat from overspray. 
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Mix the needed quantity of gelcoat and catalyst 
according to suppliers recommendations. The 
gelcoat can be thinned with acetone up to 10%. 
If it needs more consistency you can add cabosil. 

Make sure that the air supply is free of oil, dirt and 
water. 

Test spray the gelcoat mixture on paper to verify 
its consistency and pattern. You may have to ap­
ply 5 or 6 coats to cover the area properly. Over­
lap each coat further than the last, leaving at least 
30 seconds between passes. Avoid trying to coat 
the surface with only a few heavy coats, this will 
not allow the gelcoat to dry properly. 

Apply a coat of polyvinyl alcohol (PVA) to seal off 
the air and protect the gelcoat surface from dust. 
PVA speeds up the curing process because gel­
coat will not cure properly when exposed to air. 

Sanding 

Wash the polyvinyl alcohol off with water. De­
pending on the size of the area repaired, you 
can either block sand as per previous procedure 
or you may use an air sander. Sand the surface 
down with progressively finer grits of sandpaper 
until the desired finish is achieved. 

Buffing and Waxing 

Buff the surface using a heavy duty polisher with 
a buffing pad. Make sure the pad is free of dirt 
or you may damage the gelcoat. Carefully begin 
buffing with a white medium compound. Finish 
off using a fine compound. While buffing, pay 
close attention to avoid overheating the surface. 

Compound Fracture Repair 
Possible causes: 

- Thickness of fiberglass laminate 

- Direct result of impact. 

Compound fractures are those that have gone 
past the gelcoated surface and in through the lay­
ers of fiberglass laminate. Two types of repairs 
have to be performed. The first is to restore the 
structural integrity of the damaged area. Fracture 
types can vary from a simple crack to a large 
hole. Usually, fiberglass reinforcement becomes 
necessary, especially if the fracture can be at­
tributed to weakness. The final part of the repair 
is the gelcoating, which cannot be done until the 
interior and exterior laminate surfaces have been 
repaired. 

Outside: Remove the damaged gelcoat and fiber­
glass with a 24-grit disk using a power sander. 
Grind outward at least 2 inches from the fracture 
to allow the patch to bond to strong material. 
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Cut enough pieces of fiberglass mat necessary 
to build up the area. The pieces should be cut 
so they overlap each other by at least a half inch. 
For a smoother finish, the last layer should be 
fiberglass cloth. If the fracture Is small enough all 
you may have to do is fill the area with an epoxy 
filler. 

Inside: For the interior repair, you can grind more. 
This will allow for more fiberglass material which 
will strengthen the area. If the fracture opening is 
too large after surface preparation, you may need 
a backing support to cover the opening. Cut alter­
nating pieces of fiberglass mat and cloth in over­
lapping sizes. 

Patching the Repair Area 

Outside: The outside should be done first. Wipe 
clean the area with acetone on a cloth. then mask 
off area. For a small crack use an epoxy filler in 
the same way you would use gelcoat repair putty. 
When laying up a larger area you will use mat, 
cloth and fiberglass resin and catalyst. Use a clean 
container to mix the resin, mix only what you will 
need. Follow the recommended catalyst ratio. 

Using a clean paintbrush. brush the mixed resin 
on the surface. Place the smallest piece of mat 
over the fracture and then wet out the mat. Fol­
low with the remaining pieces of mat and final 
layer of cloth. While wetting the pieces make sure 
you work the air bubbles out and saturate all the 
pieces evenly. Try to work quickly, you may only 
have 15 or 20 minutes. You may clean the brush 
with acetone. 

Waft until the repair has hardened before moving 
on to the interior repair. If the size of the opening 
is too large for the pieces to maintain the proper 
shape, you will have to use a backing support. It 
is a shaped piece of cardboard that fits flush to the 
interior surface and has a plastic layer on the repair 
side. It is held in place by tape or a support. 

Inside: Wipe down the area with acetone on a 
cloth. Apply the same procedure as for outside 
repair when laminating the alternating pieces 
of fiberglass material. If a backing support was 
used, remove it before starting the repair. After 
the area has hardened, remove sharp edges of 
material from surface. If required paint the sur­
face. 

Sanding 

Outside: This surface will have to be prepared for 
application of gelcoat. The size of the area will 
determine the gelcoating procedure to be used. 
Refer to the REPAIR PROCEDURE FOR MINOR 

GEL COAT FRACTURES. 

lmrWl 1 ·039 

Section 08 BODY AND HULL 

Subsection 02 (HULL) 

Buffing and Waxing 

Refer to the BUFFING AND WAXING FOR MINOR 

GEL COAT FRACTURES. 
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150 SPEEDSTER 
MODEL 

ENGINE 

Engine type 

Induction 

Number of cylinders 

Number of valves 

Bore 

Stroke 

Displacement 

Compression ratio 

Maximum RPM 

lubrication 

Intake valve opening 

Intake valve closing 

Exhaust valve opening 

Exhaust valve closing 

Intake 

Valve stem diameter 

Exhaust 

Valve guide diameter 

Inner 

Valve spring free length 

Outer 

Intake 

Valve seat contact width 

Exhaust 

Rocker arm inner diameter 

Rocker arm shaft diameter 

Cylinder head maximum warpage 

lmr2011-040 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 (150 SPEEDSTER) 

Standard 

1st Oversize 

Type 

Oil type 

Capacity 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

Service limit 

155 ENGINE 255 ENGINE 

ROTAX® 1503 4-TEC , 4-stroke. 
Single Over Head Camshaft (SOHC) 

Naturally-aspirated Supercharged intercooled 

3 

12 valves with hydraulic lifters (no adjustment) 

100 mm (3.9 in) 

100.25 mm (3.95 in) 

63.4 mm (2.5 in) 

1 493.8 cm3 (91 in3) 

10.6:1 8.4:1 

7300 RPM 8000 RPM 

Ory sump (2 oil pumps). Replaceable oil filter. 
Water-cooled oil cooler 

XPS synthetic blend oil (summer grade) (P/N 293 600 
121 ). Refer to LUBRICATION SYSTEM subsection 

3 l (3.2 qt (U.S. liq.)) oil change w/filter 
4.5 L (4.8 qt (U.S. liq.)) total 

0° BTDC 

50° ABDC 

50° BBDC 

0° ATDC 

5.961 mm to 5.975 mm (.2347 in to .2352 in) 

5.930 mm (.233 in) 

5.946 mm to 5.960 mm (.2341 in to .2346 in) 

5.930 mm (.233 in) 

5.994 mm to 6.018 mm (.236 in to .2369 in) 

6.060 mm (.2386 in) 

41.02 mm (1.615 in) 

38.80 mm (1.528 in) 

45.45 mm (1.789 in) 

43.00 mm (1.693 in) 

1.10 mm to 1.30 mm (.043 in to .051 in) 

1.60 mm (.063 in) 

1.25 mm to 1.55 mm (.049 in to .061 in) 

1.80 mm (.071 in) 

20.007 mm to 20.020 mm (.7877 in to .7882 in) 

20.050 mm (.7894 in) 

19.980 mm to 19.993 mm (.7866 in to .7871 in) 

19.970 mm (.7862 in) 

0.15 mm (.006 in) 

533 



Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 (150 SPEEDSTER) 

MODEL 

ENGINE (cont'd) 

1st 

Piston ring type and quantity 2nd 

3rd 

Rectangular New 

Taper-face New 
Ring end gap 

Oil scraper ring New 

All Wear limit 

Rectangular New 

Taper-face New 
Ring/piston groove clearance 

Oil scraper ring New 

All Wear limit 

Piston/cylinder wall clearance 
New 

Wear limit 

Cylinder taper Wear limit 

Cylinder out of round (maximum) 

New 
Front 

Camshaft bearing journal diameter 
Wear limit 

New 
PTO and center 

Wear limit 

Front 
New 

Camshaft bearing inner diameter 
Wear limit 

New 
PTO and center 

Wear limit 

New 
Intake 

Wear limit 
Cam lobe height 

New 
Exhaust 

Wear limit 

Crankshaft deflection Maximum 

Crankshaft axial clearance 
New 

Wear limit 

Crankshaft bearing journal diameter 
New 

Wear limit 

Crankshaft radial clearance Wear limit 

Connecting rod big end diameter Service limit 

Connecting rod big end radial play Service limit 

Cylinder head maximum warpage Service limit 

Connecting rod big end axial play 
New 

Wear limit 
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155 ENGINE I 255 ENGINE 

Upper compression ring, rectangular 

Lower compression ring. tapered face 

Oil scraper ring 

0.30 mm to 0.50 mm (.012 in to .02 in) 

0.35 mm to 0.55 mm (.014 in to .022 in) 

0.35 mm to 0.50 mm (.014 in to .02 in) 

1.50 mm (.059 in) 

0.025 mm to 0.070 mm (.001 in to .003 in) 

0.015 mm to 0.06 mm (.0006 in to .0024 in) 

0.020 mm to 0.055 mm (.001 in to .002 in) 

0.15 mm (.006 in) 

0.024 mm to 0.056 mm 

I 
0.04 mm to 0.08 mm 

(.0009 in to .0022 in) (.0016 in to .0031 in) 

0.100 mm (.0039 in) 

0.100 mm (.0039 in) 

0.015 mm (.0006 in) 

24.939 mm to 24.960 mm (.9819 in to .9827 in) 

24.910 mm (.9807 in) 

39.892 mm to 39.905 mm (1.5706 in to 1.5711 in) 

39.880 mm (1.5701 in) 

25.000 mm to 25 013 mm (.9843 in to .9848 in) 

25.050 mm (.9862 in) 

40.000 mm to 40.020 mm (1.5748 in to 1.5756 in) 

40.050 mm (1.5768 in) 

31.540 mm to 31.740 mm (1.2417 in to 1.2496 in) 

31.50 mm (1.2402 in) 

31.430 mm to 31.630 mm (1.2374 in to 1.2453 in) 

31.380 mm (1.2354 in) 

0.05 mm (.002 in) 

0.080 mm to 0.220 mm (.0031 in to .0087 in) 

0.35 mm (.014 in) 

49.991 mm to 50.000 mm (1.9681 in to 1.9685 in) 

49.950 mm (1.9665 in) 

0.07 mm (.0028 in) 

45.080 mm (1.7748 in) 

0.090 mm (.0035 in) 

0.15 mm (.006 in) 

0.100 m m  to 0.352 mm (.004 in to .014 in) 

0.500 mm (.0197 in) 
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MODEL 

ENGINE (cont'd) 

Connecting rod small end di amete r 

Piston pin di am eter 

Connecting rod small end radial play 

Balance shaft journal diameter 

Balance shaft radial clearance 

Balance shaft axi al clea rance 

Supercharger shaft driven plate journal depth 

Supercharger drive gear thickness 

Supercharger lock wa sher thickness 

Supercharger spring wa sh er pa ckage hei ght 
(not compressed) 

AIR INTAKE SYSTEM 

Intake spark arrester 

ENGINE COOLING SYSTEM 

Type 

C oo lant 

Cooling system capacity 

Thermostat 

Monitoring beeper setting 

EXHAUST SYSTEM 

Type 

Water i njection in m uffler 

lmr2011-040 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 (150 SPEEDSTER) 

155 ENGINE 255 ENGINE 

New 23.010 mm to 23.020 mm (.9059 in to .9063 in) 

Wear limit 23.070 mm (.9083 in) 

New 22.996 mm to 23.000 mm (.9054 in to .9055 in) 

Wear limi t 22.990 mm (.9051 in) 

Wear limi t 0.080 mm (.0031 in) 

New 31.984 m m to 32.000 mm (1.2592 in to 1.2598 in) 

Wear limit 31.950 mm (1.2579 in) 

Wear limit 0.070 mm (.0028 in) 

New 0.020 mm to 0.250 mm (.0008 in to .0098 in) 

New -

14.460mm to 14.500mm 
(.5693 in to .5709 in) 

Wear limit - 14.600 mm (.5748 in) 

New -

11.000mm to 11.050mm 
(.4331 in to .435 in) 

Wear limit - 10.900 mm (.4291 in) 

New 
4.050 mm to 4.150 mm 

-

(.1594 in to .1634 in) 

Wear limit - 3.950 mm (.1555 in) 

New 
10.900 mm to 10.700 mm 

-

( 4291 in to .4213 in) 

Wear limit - 10.200mm (.4016in) 

Tubular, wire screen 

C losed loop cooli ng system 

Ethylene-glycol and distilled water (50%/50%). Use 
premix coo lant from BRP or a coolant specially 

formulated for aluminum engin es 

5.5 L (5.8 qt (U.S. liq.)) total 

87°C (189°F) 

100°C (212°F) 

Water cooled/water injected (opened loop). 
Direct flow from jet pump 

3 x 3.5 mm (.138 in) on exhaust pipe and 1 x 3.5 mm 
(.138 in) on muffler 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 ( 150 SPEEDSTER) 

MODEL 

ELECTRICAL SYSTEM 

F1: Gauge 

F2: Beeper 

F3: Depth sounder 

F4: Fuel level 

F5: Unused 

F6: Fuel pump 
Fuse box 1 

F7: Cylinder 1 

F8: Cylinder 2 

F9: Cylinder 3 

F11: Diagnostic tool 

F13: Starter relay 

F14: CAPS 

F15: Charge 
Fuse box 2 

F16: Battery 

F1: Blower 

F2: Bilge pump 

Front fuse box F3: Navigation/anchor light 

F4: Unused 

F5: Stereo 

F6: 12-Volt power outlet 

Automatic bilge pump 

Automatic extinguisher 

Magneto generator output 

Stator 

Battery 

Ignition system type 

Ignition timing 

Spark plug 
Make and type 

Gap 

Ignition coil 
Primary 

Secondary 

Engine RPM limiter setting 

536 

155 ENGINE I 255 ENGINE 

3 A 

3 A 

3 A 

3 A 
-

10 A 

10 A 

10 A 

10 A 

15 A 

10 A 

3 A 

30 A 

30 A 

5A 

3 A 
CE model: 7.5 A 

3 A 
-

10 A 

10 A 

3 A 
CE model: 7.5 A 

3 A (CE model only) 

360 W @ 6000 RPM 

0.1 to 1.0 n 

Not supplied. Refer to BATTERY 
subsection for recommended models. 

12 V group 24, marine starting battery with 
top-mounted. round taper type battery post 

DI (Digital Inductive) 

Variable (electronically controlled) 

NGK DCPR8E 

0.7 mm to 0.8 mm (.028 in to .031 in) 

0.85 to 1.15 n 

9.5 to 13.5 Kn 

7300 RPM I 8000 RPM 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 (150 SPEEDSTER) 

MODEL 155 ENGINE 255 ENGINE 

FUEL SYSTEM 

Fuel injection type Multipoint Fuel Injection. Single throttle body (52 mm) 

Fuel pressure 290 kPa to 310 kPa 386 kPa to 414 kPa 
(42 PSI to 45 PSI) (56 PSI to 60 PSI) 

Fuel injector louantity 3 

Type Unleaded gasoline 

Octane rating Inside North America: 87 (RON + MON)/2 
(minimum) Outside North America: 92 RON 

Fuel 
Inside North America: 

Octane rating - 91 (RON + MON)/2 
(optimum performance) Outside North America: 

95 RON 

Fuel tank (including reserve) 79.5 L (21 U.S. gal.) 

Idle speed 1800 ± 50 RPM (not adjustable) 

PROPULSION SYSTEM 

Jet pump 
Type Axial flow single stage 

Grease type Jet pump bearing grease (P/N 293 550 032) sold by BRP 

Rotation (seen from rear) Counterclockwise 

Impeller 
Pitch 10°/21° 14°/24° 

Outside diameter 
155mm ± 0.06mm 159 mm± 0.06 mm 
(6.102 in ± .002 in) [6.26 in ± .002 in) 

New 0 mm to 0.23 mm (0 in to .009 in) 
Impeller/wear ring clearance 

Wear limit 0.35 mm ( 0138 in) 

End play (new) 0 
Impeller shaft 

Side play 0 

Drive shaft 
Coupling type Crowned splines. direct drive 

Deflection (maximum) 0.5 mm (.02 in) 

Steering nozzle pivoting angle 20° 

Minimum required water level for propulsion system 90 cm (3 ft) underneath the lowest rear portion of hull 

WEIGHT AND LOADING CAPACITY 

No tower 659 kg (1.453 lb) 
Ory weight 

With tower 669 kg (1,475 lb) 

Number of passenger (driver incl.) 4 

Load limit (passenger and luggage) 
4 passengers OR 324 kg (715 lb) 

(based on calm water operation) 

Gross weight (on trailer) 952 kg (2.100 lb) 

DIMENSIONS 

Overall length 4.67 m (15.3 ft) 

Beam 2.16 m (7.1 ft) 

Draft 30.5 cm (1 ft) 

Dead rise 20° 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 01 (150 SPEEDSTER) 

MODEL 

DIMENSIONS (ON TRAILER) 

Overall length 

Width 

No tower 

Height Tower down 

Tower up 

538 
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5.6 m (18.4 ft) 

2.16 m (7.1 ft) 

1.5 m (4.9 ft) 

2.08 m (6.8 ft) 

2.59 m (8.5 ft) 
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180 CHALLENGER 
MODEL 

ENGINE 

Engine type 

Induction 

Number of cylinders 

Number of valves 

Bore 

Stroke 

Displacement 

Compression ratio 

Maximum RPM 

Lubrication 

Intake valve opening 

Intake va Ive closing 

Exhaust valve opening 

Exhaust valve closing 

Intake 

Valve stem diameter 

Exhaust 

Valve guide diameter 

Inner 

Valve spring free length 

Outer 

Intake 

Valve seat contact width 

Exhaust 

Rocker arm inner diameter 

Rocker arm shaft diameter 

Cylinder head maximum warpage 

lmr2011-040 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 02 (180 CHALLENGER) 

Standard 

1st Oversize 

Type 

Oil type 

Capacity 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

Service limit 

215 ENGINE I 255 ENGINE 

ROTAX® 1503 4-TEC, 4-stroke, 
Single Over Head Camshaft (SOHC) 

Supercharged intercooled 

3 

12 valves with hydraulic lifters (no adjustment) 

100 mm (3.9 in) 

100.25 mm (3.95 in) 

63.4 mm (2.5 in) 

1 493.8 cm3 (91 in3) 

8.4:1 

8000 ± 50 RPM 

Dry sump (2 oil pumps). Replaceable oil 
filter. Water-cooled oil cooler 

XPS synthetic blend oil (summer grade) 
(P/N 293 600 121). Refer to LUBRICATION 

SYSTEM subsection 

3 L (3.2 qt (U.S. liq.)) oil change w/filter 
4.5 L (4.8 qt (U.S. liq.)) total 

0° BTDC 

50° ABDC 

50° BBDC 

0° ATDC 

5.961 mm to 5.975 mm (.2347 in to .2352 in) 

5.930 mm (.233 in) 

5.946 mm to 5.960 mm (.2341 in to .2346 in) 

5.930 mm (.233 in) 

5.994 mm to 6.018 mm (.236 in to .2369 in) 

6.060 mm (.2386 in) 

41.02mm (1.615in) 

38.80 mm (1.528 in) 

45.45 mm (1.789 in) 

43.00 mm (1.693 in) 

1.10 mm to 1.30 mm (.043 in to .051 in) 

1.60 mm (.063 in) 

1.25 mm to 1.55 mm (.049 in to .061 in) 

1.80 mm (.071 in) 

20.007 mm to 20.020 mm (.7877 in to .7882 in) 

20.050 mm (7894 in) 

19.980 mm to 19.993 mm (.7866 in to .7871 in) 

19.970 mm (. 7862 in) 

0.15 mm (.006 in) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 02 (180 CHALLENGER) 

MODEL 

ENGINE (cont'd) 

1st 

Piston ring type and quantity 2nd 

3rd 

Rectangular New 

Taper-face New 
Ring end gap 

Oil scraper ring New 

All Wear limit 

Rectangular New 

Ring/piston groove clearance 
Taper-face New 

Oil scraper ring New 

All Wear limit 

Piston/cylinder wall clearance 
New 

Wear limit 

Cylinder taper Wear limit 

Cylinder out of round (maximum) 

Front 
New 

Camshaft bearing journal diameter 
Wear limit 

New 
PTO and center 

Wear limit 

New 
Front 

Camshaft bearing inner diameter 
Wear limit 

New 
PTO and center 

Wear limit 

Intake 
New 

Cam lobe height 
Wear limit 

New 
Exhaust 

Wear limit 

Crankshaft deflection Maximum 

Crankshaft axial clearance 
New 

Wear limit 

Crankshaft bearing journal diameter 
New 

Wear limit 

Crankshaft radial clearance Wear limit 

Connecting rod big end diameter Service limit 

Connecting rod big end radial play Service limit 

Connecting rod big end axial play 
New 

Wear limit 

Connecting rod small end diameter 
New 

Wear limit 

540 
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Upper compression ring, rectangular 

Lower compression ring, tapered face 

Oil scraper ring 

0.30 mm to 0.50 mm (.012 in to .02 in) 

0.35 mm to 0.55 mm (.014 in to .022 in) 

0.35 mm to 0.50 mm (.014 in to .02 in) 

1.50 mm (.059 in) 

0.025 mm to 0.070 mm (.001 in to .003 in) 

O.O'l 5 mm to 0.06 mm (.0006 in to .0024 in) 

0.020 mm to 0.055 mm (.001 in to .002 in) 

0.15 mm (.006 in) 

0.04 mm to 0.08 mm (.0016 in to .0031 in) 

0.100 mm (.0039 in) 

0.100 mm (.0039 in) 

0.015 mm (.0006 in) 

24.939 mm to 24.960 mm (.9819 in to .9827 in) 

24.910mm (.9807 in) 

39.892 mm to 39.905 mm (1.5706 in to 1.5711 in) 

39.880 mm (1.5701 in) 

25.000 mm to 25.013 mm (.9843 in to .9848 in) 

25.050 mm (.9862 in) 

40.000 mm to 40.020 mm (1.5748 in to 1.5756 in) 

40.050 mm (1.5768 in) 

31.540 mm to 31.740 mm (1.2417 in to 1.2496 in) 

31 .50 mm (1.2402 in) 

31.430 mm to 31.630 mm (1.2374 in to 1.2453 in) 

31.380 mm (1.2354 in) 

0.05 mm (.002 in) 

0.080 mm to 0.220 mm (.0031 in to .0087 in) 

0.35 mm (.014 in) 

49.991 mm to 50.000 mm (1.9681 in to 1.9685 in) 

49.950 mm (1.9665 in) 

0.07 mm (.0028 in) 

45.080 mm (1.7748 in) 

0.090 mm (.0035 in) 

0.100 mm to 0.352 mm (.004 in to .014 in) 

0.500 mm (.0197 in) 

23.010 mm to 23.020 mm (.9059 in to .9063 in) 

23.070 mm (.9083 in) 
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MODEL 

ENGINE (cont'd) 

Piston pin diameter 

Connecting rod small end radial play 

Balance shaft journal diameter 

Balance shaft radial clearance 

Balance shaft axial clearance 

Supercharger shaft driven plate journal depth 

Supercharger drive gear thickness 

Supercharger lock washer thickness 

Supercharger spring washer package height (not compressed) 

AIR INTAKE SYSTEM 

Intake spark arrester 

ENGINE COOLING SYSTEM 

Type 

Coolant 

Cooling system capacity 

Thermostat 

Monitoring beeper setting 

EXHAUST SYSTEM 

Type 

Water injection in muffler 

ELECTRICAL SYSTEM 

Fl: Gauge 

F2: Beeper 

F3 Depth sounder 

F4: Fuel level 

F5: Unused 

F6: Fuel pump 
Fuse box 1 

F7: Cylinder 1 

F8: Cylinder 2 

F9: Cylinder 3 

F11: Diagnostic tool 

Fl 3: Starter relay 

F14: CAPS 

lmr2011-040 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 02 (180 CHALLENGER) 

215 ENGINE I 255 ENGINE 

New 22.996 mm to 23.000 mm (.9054 in to .9055 in) 

Wear limit 22.990 mm (.9051 in) 

Wear limit 0.080 mm (.0031 in) 

New 31.984 mm to 32.000 mm (1.2592 in to 1.2598 in) 

Wear limit 31.950 mm (1.2579 in) 

Wear limit 0.070 mm (.0028 in) 

New 0.020 mm to 0.250 mm (.0008 in to .0098 in) 

New 14.460 mm to 14.500 mm (.5693 in to .5709 in) 

Wear limit 14.600 mm (.5748 in) 

New 11.000 mm to 11.050 mm (.4331 in to .435 in) 

Wear limit 10.900 mm (.4291 in) 

New 4.050mm to 4.150mm (.1594in to .1634in) 

Wear limit 3.950 mm (.1555 in) 

New 10.900 mm to 10.700 mm (.4291 in to .4213 in) 

Wear limit 10.200 mm (.4016 in) 

Tubular. wire screen 

Closed loop cooling system 

Ethylene-glycol and distilled water (50%/50%). 
Use premix coolant from BRP or a coolant 
specially formulated for aluminum engines 

5.5 L (5.8 qt (U S .  liq.)) total 

87°C (189°F) 

100°C (212°F) 

Water cooled/water injected (opened loop). 
Direct flow from jet pump 

3 x 3.5 mm (.138 in) on exhaust pipe and 
1 x 3.5 mm (.138 in) on muffler 

3 A 

3 A 

3 A 

3 A 
-

10 A 

10 A 

10 A 

10 A 

15 A 

10 A 

3 A 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 02 (180 CHALLENGER) 

MODEL 

ELECTRICAL SYSTEM (cont'd) 

F15: Charge 
Fuse box 2 

F16: Battery 

F1: Blower 

F2: Bilge pump 

F3: Navigation/anchor light 

Front fuse box F4: Courtesy lights 

F5: Stereo 

F6: 12-Volt power outlet 

F7: Horn 

Automatic bilge pump 

Clock 

Main circuit breaker 

Magneto generator output 

Stator 

Battery 

Ignition system type 

Ignition timing 

Spark plug 
Make and type 

Gap 

Primary 
Ignition coil 

Secondary 

Engine RPM limiter setting 

FUEL SYSTEM 

Fuel injection type 

Fuel pressure 

Fuel injector Quantity 

Type 

Octane rating 

Fuel 
(minimum) 

Octane rating 
(optimum performance) 

Fuel tank (including reserve) 

Idle speed 

542 
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30 A 

30 A 

5 A 

3 A 

3 A 

3 A 

10 A 

10 A 

7.5 A 

3 A 

3 A 

35 A 

360 W@ 6000 RPM 

0.1 to 1.0 n 

Not supplied. Refer to BATTERY 
subsection for recommended models. 

12 V group 24, marine starting battery with 
top-mounted, round taper type battery post 

DI (Digital Inductive) 

Variable (electronically controlled) 

NGK DCPRBE 

0.7 mm to 0.8 mm (.028 in to .031 in) 

0.85 to 1.15 n 

9.5 to 13.5 Kn 

8000 RPM 

Multipoint Fuel Injection. Single throttle 
body (52 mm) 

386 kPa to 414 kPa (56 PSI to 60 PSI) 

3 

Unleaded gasoline 

Inside North America: 87 (RON + MON)/2 
Outside North America: 92 RON 

Inside North America: 
91 (RON + MON)/2 

Outside North America: 95 RON 

121 L (32 U.S. gal.) 

1800 ± 50 RPM (not adjustable) 
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MODEL 

PROPULSION SYSTEM 

Type 

Jet pump 
Grease type 

Rotation (seen from rear) 

Impeller Pitch 

Outside diameter 

Impeller/wear ring clearance 
New 

Wear limit 

Impeller shaft 
End play (new) 

Side play 

Drive shaft 
Coupling type 

Deflection (maximum) 

Steering nozzle pivoting angle 

Minimum required water level for propulsion system 

WEIGHT AND LOADING CAPACITY 

Dry weight 
No tower 

With tower 

Number of passenger (driver incl.) 

Load limit (passenger and luggage) 
(based on calm water operation) 

Gross weight (on trailer) 
No tower 

With tower 

DIMENSIONS 

Overall length 

Beam 

Draft 

Dead rise 

DIMENSIONS (ON TRAILER) 

Overall length (with swing-away tongue folded) 

Width 

Height 

lmr2011-040 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 02 (180 CHALLENGER) 

215 ENGINE I 255 ENGINE 

Axial flow single stage 

Jet pump bearing grease 
(P/N 293 550 032) sold by BRP 

Counterclockwise 

10°/20° I 1 4°/23° 

159 mm ± 0.06 mm (6.26 in ± .002 in) 

0 mm to 0.23 mm (0 in to .009 in) 

0.35 mm (.01 38 in) 

0 

0 

Crowned splines. direct drive 

0.5 mm (.02 in) 

20° 

90 cm (3 ft) underneath the lowest rear 
portion of hull 

868 kg (1,914 lb) 

SE: 884 kg (1,949 lb) 

8 

8 passengers OR 627 kg (1,382 lb) 

1 290 kg (2,844 lb) 

1 306 kg (2,879 lb) 

5.36 m (17 .6 ft) 

2.49 m (8.2 ft) 

30.5 cm (1 ft) 

20° 

5.86 m (19.2 ft) 

2.49 m (8.2 ft) 

No tower 1.98 m (6.5 ft) 

Tower down SE: 2.29 m (7 .5 ft) 

Tower up SE: 2.8 m (9.2 ft) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 03 (200 SPEEDSTER) 

200 SPEEDSTER 
MODEL TWIN 255 ENGINE 

ENGINE 

Engine type ROTAX® 1503 4-TEC, 4-stroke, 
Single Over Head Camshaft (SOHC) 

Number of engines 2 

Induction Supercharged intercooled 

Number of cylinders 3 

Number of valves 12 valves with hydraulic lifters (no adjustment) 

Bore 
Standard 100 mm (3.9 in) 

1st Oversize 100.25 mm (3.95 in) 

Stroke 63.4 mm (2.5 in) 

Displacement 1 493.8 cm3 (91 inl) 

Compression ratio 8.4:1 

Maximum RPM 8000 ± 50 RPM 

Type 
Dry sump (2 oil pumps). Replaceable oil filter. 

Water-cooled oil cooler 

Lubrication Oil type 
XPS synthetic blend oil (summer grade) (P/N 293 600 

121 ). Refer to LUBRICATION SYSTEM subsection 

Capacity 
3 L (3.2 qt (U.S. liq.)) oil change w/filter 

4.5 L (4.8 qt (U.S. liq.)) total 

Intake valve opening 0° BTDC 

Intake valve closing 50° ABDC 

Exhaust valve opening 50° BBDC 

Exhaust valve closing 0° ATDC 

New 5.961 mm to 5.975 mm (.2347 in to .2352 in) 
Intake 

5.930 mm (.233 in) Wear limit 
Valve stem diameter 

New 5.946 mm to 5.960 mm (.2341 in to .2346 in) 
Exhaust 

Wear limit 5.930 mm (.233 in) 

New 5.994 mm to 6.018 mm (.236 in to .2369 in) 
Valve guide diameter 

Wear limit 6.060 mm (2386 in) 

New 41.02mm (1.615in) 
Inner 

Wear limit 38.80 mm (1.528 in) 
Va Ive spring free I ength 

New 45.45 mm (1.789 in) 
Outer 

Wear limit 43.00 mm (1.693 in) 

New 1.10 mm to 1.30 mm (.043 in to .051 in) 
Intake 

Wear limit 1.60 mm (.063 in) 
Valve seat contact width 

New 1.25 mm to 1.55 mm (.049 in to .061 in) 
Exhaust 

1.80 mm (.071 in) Wear limit 

New 20.007 mm to 20.020 mm (.7877 in to .7882 in) 
Rocker arm inner diameter 

Wear limit 20.050 mm (.7894 in) 

New 19.980 mm to 19.993 mm (.7866 in to .7871 in) 
Rocker arm shaft diameter 

Wear limit 19.970 mm (.7862 in) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 03 (200 SPEEDSTER) 

MODEL 

ENGINE (cont'd) 

Cylinder head maximum warpage Service limit 
Jst 

Piston ring type and quantity 2nd 

3rd 

Rectangular New 

Taper-face New 
Ring end gap 

Oil scraper ring New 

All Wear limit 

Rectangular New 

Taper-face New 
Ring/piston groove clearance 

Oil scraper ring New 

All Wear limit 

Piston/cylinder wall clearance 
New 

Wear limit 

Cylinder taper Wear limit 

Cylinder out of round (maximum) 

New 
Front 

Camshaft bearing journal Wear limit 

diameter New 
PTO and center 

Wear limit 

Front 
New 

Wear limit 
Camshaft bearing inner diameter 

New 
PTO and center 

Wear limit 

New 
Intake 

Cam lobe height 
Wear limit 

New 
Exhaust 

Wear limit 

Crankshaft deflection Maximum 

Crankshaft axial clearance 
New 

Wear limit 

Crankshaft bearing journal diameter 
New 

Wear limit 

Crankshaft radial clearance Wear limit 

Connecting rod big end diameter Service limit 

Connecting rod big end radial play Service limit 

Connecting rod big end axial play 
New 

Wear limit 

Connecting rod small end diameter 
New 

Wear limit 
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0.15 mm (006 in} 

Upper compression ring, rectangular 

Lower compression ring, tapered face 

Oil scraper ring 

0.30 mm to 0.50 mm (.012 in to .02 in) 

0.35 mm to 0.55 mm (.014 in to .022 in) 

0.35 mm to 0.50 mm (.014 in to .02 in} 

1.50 mm (.059 in) 

0.025 mm to 0.070 mm (.001 in to .003 in) 

0.015 mm to 0.06 mm (.0006 in to .0024 in) 

0.020 mm to 0.055 mm (.001 in to .002 in) 

0.15 mm (.006 in) 

0.04 mm to 0.08 mm (.0016 in to .0031 in) 

0.100mm (.0039in) 

0.100 mm (.0039 in) 

0.015 mm (.0006 in) 

24.939 mm to 24.960 mm (.9819 in to .9827 in) 

24.910 mm (.9807 in) 

39.892 mm to 39.905 mm ( 1.5706 in to 1.5711 in) 

39.880 mm (1.5701 in) 

25.000 mm to 25.013 mm (.9843 in to .9848 in) 

25.050 mm (.9862 in} 

40.000 mm to 40.020 mm (1.5748 in to 1.5756 in) 

40 050 mm (1.5768 in) 

31.540 mm to 31.740 mm (1.2417 in to 1.2496 in} 

31.50 mm (1.2402 in) 

31.430 mm to 31.630 mm (1.2374 in to 1.2453 in) 

31.380 mm (1.2354 in} 

0.05 mm (.002 in} 

0.080 mm to 0.220 mm (.0031 in to .0087 in) 

0.35 mm (.014 in) 

49.991 mm to 50.000 mm (1.9681 in to 1.9685 in) 

49.950 mm (1.9665 in) 

0.07 mm (.0028 in) 

45.080 mm (1.7748 in) 

0.090 mm (.0035 in) 

0.100 mm to 0.352 mm (.004 in to .014 in) 

0.500 mm (.0197 in) 

23.010 mm to 23.020 mm (.9059 in to .9063 in) 

23.070 mm (.9083 in} 
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Section 09 TECHNICAL SPECIFICATIONS 
Subsection 03 (200 SPEEDSTER) 

MODEL TWIN 255 ENGINE 

ENGINE (cont'd) 

Piston pin diameter 
New 22.996 mm to 23.000 mm (.9054 in to .9055 in) 

Wear limit 22.990 mm (.9051 in) 

Connecting rod small end radial play Wear limit 0.080 mm (.0031 in) 

Balance shaft journal diameter 
New 31.984 mm to 32.000 mm (1.2592 in to 1.2598 in) 

Wear lim it 31.950 mm (1.2579 in) 

Balance shaft radial clearance Wear limit 0.070 mm (.0028 in) 

Balance shaft axial clearance New 0.020 mm to 0.250 mm (.0008 in to .0098 in) 

New 14.460 mm to 14.500 mm (.5693 in to .5709 in) 
Supercharger shaft driven plate journal depth 

Wear lim it 14.600 mm (.5748 in) 

Supercharger drive gear thickness 
New 11.000 mm to 11.050 mm (.4331 in to .435 in) 

Wear lim it 10.900 mm (.4291 in) 

New 4.050 mm to 4.150 mm (.1594 in to .1634 in) 
Supercharger lock washer thickness 

Wear lim it 3.950 mm (.1555 in) 

Supercharger spring washer package height (not New 10.900 mm to 10.700 mm (.4291 in to .4213 in) 

compressed) Wear lim it 10.200 mm (.4016 in) 

AIR INTAKE SYSTEM 

Intake spark arrester Tubular, wire screen 

ENGINE COOLING SYSTEM 

Type Closed loop cooling system 

Ethylene-glycol and distilled water (50%/50%). Use 
Coolant premix coolant from BRP or a coolant specially 

formulated tor aluminum engines 

Cooling system capacity 5.5 L (5.8 qt (U.S. liq.)) total 

Thermostat 87°C (189°F) 

Monitoring beeper setting 100°C (212°F) 

EXHAUST SYSTEM 

Type 
Water cooled/water injected (opened loop). 

Direct flow from jet pump 

Water injection in muffler 
3 x 3.5 mm (.138 in) on exhaust pipe and 1 x 3.5 mm 

(.138 in) on muffler 

ELECTRICAL SYSTEM 

F1: Fuel pump 10 A 

F2: Cylinder 3, ignition coil and injection 10 A 

F3: ECM 5 A 
Fuses (engines) 

F4: Cylinder 1, ignition coil and injection 10 A 

F5: Cylinder 2, ignition coil and injection 10 A 

F6: Gauges 2 A 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 03 (200 SPEEDSTER) 

MODEL 

ELECTRICAL SYSTEM (cont'd) 

F1: Accessories 

F2: Radio 

F3: Blower 

Fuses (VCM) 
F4: Bilge pump 

F5: NAV lights 

F6: Courtesy lights 

VCM 

Charging system 

Fuses (boat) Automatic bilge pump 

EFB 

Blower motor 

Automatic extinguisher 

Magneto generator output 

Stator 

Battery 

Ignition system type 

Ignition timing 

Spark plug 
Make and type 

Gap 

Primary 
Ignition coil 

Secondary 

Engine RPM limiter setting 

FUEL SYSTEM 

Fuel injection type 

Fuel pressure 

Fuel injector Quantity 

Type 

Octane rating 

Fuel type 
(minimum) 

Octane rating 
(optimum performance) 

Fuel tank (including reserve) 

Idle speed 
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10 A 

10 A 

10 A 

3 A 
CE model: 7.5 A 

3 A 

5 A 

2 x 20 A 

2 x 30 A 

3 A 
CE model: 7.5 A 

2 x 15 A 

2 x 5 A 

3 A (CE model only) 

360 W @ 6000 RPM 

0.1 to 1.0 n 

Not supplied. Refer to BATTERY 
subsection for recommended models. 

12 V group 24, marine starting battery with 
top-mounted. round taper type battery post 

DI (Digital Inductive) 

Variable (electronically controlled) 

NGK DCPR8E 

0.7 mm to 0.8 mm (.028 in to .031 in) 

0.85 to 1.15 n 

9.5 to 13.5 Kn 

8000 RPM 

Multipoint Fuel Injection. Single throttle body (52 mm) 

386 kPa to 414 kPa (56 PSI to 60 PSI) 

3 

Unleaded gasoline 

Inside North America: 87 (RON + MON)/2 
Outside North America: 92 RON 

Inside North America: 
91 (RON + MON)/2 

Outside North America: 95 RON 

166 L (44 U.S. gal.) 

1800 ± 50 RPM (not adjustable) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 03 (200 SPEEDSTER) 

MODEL TWIN 255 ENGINE 

PROPULSION SYSTEM 

Jet pump 
Type Axial flow single stage 

Grease type Jet pump bearing grease (P/N 293 550 032) sold by BRP 

Rotation (seen from rear) Counterclockwise 

Impeller 
Port 14°/24° 

Pitch 
Starboard 14°/23° 

Outside diameter 159 mm ± 0.06 mm (6.26 in ± .002 in) 

New 0 rnm to 0.23 mm (O in to .009 in) 
Impeller/wear ring clearance 

Wear limit 0.35 mm (.0138 in) 

End play (new) 0 
Impeller shaft 

Side play 0 

Drive shaft 
Coupling type Crowned splines, direct drive 

Deflection (maximum) 0.5 mm (.02 in) 

Steering nozzle pivoting angle 20° 

Minimum required water level for propulsion system 90 cm (3 ft) underneath the lowest rear portion of hull 

WEIGHT AND LOADING CAPACITY 

No tower 1 256 kg (2,769 lb) 
Dry weight 

With tower 1 284 ky (2,831 lb) 

Number of passenger (driver incl.) 7 

Load limit (passenger and luggage) 7 passengers OR 
(based on calm water operation) 619 kg (1,365 lb) 

Gross weight (on trailer) 
No tower 1 857 .5 kg (4,095 lb) 

With tower 1 885 kg (4, 156 lb) 

DIMENSIONS 

Overall length 6.02 m (19.8 ft) 

Beam 2.44 m (8ft) 

Draft 30.5 cm (1 ft) 

Dead rise 21° 

DIMENSIONS (ON TRAILER) 

Overall length (with swing-away tongue folded) 6.25 m (20.5 ft) 

Width 2.59 m (8.5 ft) 

No tower 1.98 m (6.5 ft) 

Height Tower down 2.16 m (7.1 ft) 

Tower up 3.02 m (9.9 ft) 
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Section 09 TECHNICAL SPECIFICATIONS 
Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

210 CHALLENGER/210 SP/210 WAKE 
MODEL TWIN 155 ENGINE TWIN 215 ENGINE 

ENGINE 

Engine type ROTAX® 1503 4-TEC, 4-stroke, 
Single Over Head Camshaft (SOHC) 

Number of engines 2 

Induction Naturally-aspirated Supercharged intercooled 

Number of cylinders 3 

Number of valves 12 valves with hydraulic lifters (no adjustment) 

Standard 100 mm (3.9 in) 
Bore 

1st Oversize 100.25 mm (3.95 in) 

Stroke 63.4 mm (2.5 in) 

Displacement 1 493.8 cmJ (91 inJ) 

Compression ratio 10.6:1 8.4:1 

Maximum RPM 7300 ± 50 RPM 8000 ± 50 RPM 

Type 
Dry sump (2 oil pumps). Replaceable oil filter. 

Water-cooled oil cooler 

Lubrication Oil type 
XPS synthetic blend oil {summer grade) {P/N 293 600 121). 

Refer to LUBRICATION SYSTEM subsection 

Capacity 
3 L (3.2 qt (U.S. liq.)) oil change w/filter 

4.5 L (4.8 qt (U.S. liq.)) total 

Intake valve opening 0° BTDC 

Intake valve closing 50° ABDC 

Exhaust valve opening 50° BBDC 

Exhaust valve closing 0° ATDC 

New 5.961 mm to 5.975 mm (.2347 in to .2352 in) 
Intake 

Wear limit 5.930 mm (.233 in) 
Valve stem diameter 

5.946 mm to 5.960 mm (.2341 in to .2346 in) New 
Exhaust 

Wear limit 5.930 mm (.233 in) 

New 5.994 mm to 6.018 mm (.236 in to .2369 in) 
Valve guide diameter 

Wear limit 6.060 mm (.2386 in) 

Inner 
New 41.02 mm (1.615 in) 

Wear limit 38.80 mm (1.528 in) 
Valve spring free length 

New 45.45 mm (1.789 in) 
Outer 

Wear limit 43.00 mm (1.693 in) 

New 1.10 mm to 1.30 mm (.043 in to .051 in) 
Intake 

1.60 mm (.063 in) Valve seat contact Wear limit 

width New 1.25 mm to 1.55 mm (.049 in to .061 in) 
Exhaust 

Wear limit 1.80 mm (.071 in) 

New 20.007 mm to 20.020 mm (.7877 in to .7882 in) 
Rocker arm inner diameter 

Wear limit 20.050 mm (.7894 in) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

MODEL TWIN 155 ENGINE I TWIN 215 ENGINE 

ENGINE {cont'd) 

Rocker arm shaft diameter 
New 19.980 mm to 19.993 mm (.7866 in to .7871 in) 

Wear limit 19.970 mm (.7862 in) 

Cylinder head maximum warpage Service limit 0.15 mm (.006 in) 

1st Upper compression ring, rectangular 

Piston ring type and quantity 2nd Lower compression ring, tapered face 

3rd Oil scraper ring 

Rectangular New 0.30 mm to 0.50 mm (.012 in to .02 in) 

Taper-face New 0.35 mm to 0.55 mm (.014 in to .022 in) 
Ring end gap 

Oil scraper ring New 0.35 mm to 0.50 mm (.014 in to .02 in) 

All Wear limit 1.50 mm (.059 in) 

Rectangular New 0.025 mm to 0.070 mm (.001 in to .003 in) 

Ring/piston groove Taper-face New 0.015 mm to 0.06 mm (.0006 in to .0024 in) 

clearance Oil scraper ring New 0.020 mm to 0.055 mm (.001 in to .002 in) 

All Wear limit 0.15 mm (.006 in) 

New 
0.024 mm to 0.056 mm 

I 
0.04 mm to 0.08 mm 

Piston/cylinder wall clearance (.0009 in to .0022 in) (.0016 in to .0031 in) 

Wear limit 0.100 mm (.0039 in) 

Cylinder taper Wear limit 0.100 mm (.0039 in) 

Cylinder out of round (maximum) 0.015 mm (.0006 in) 

New 24.939 mm to 24.960 mm (.9819 in to .9827 in) 
Front 

Camshaft bearing Wear limit 24.910 mm (.9807 in) 

journal diameter New 39.892 mm to 39.905 mm (1.5706 in to 1.5711 in) 
PTO and center 

Wear limit 39.880 mm (1.5701 in) 

New 25.000 mm to 25.013 mm (.9843 in to .9848 in) 
Front 

Camshaft bearing inner Wear limit 25.050 mm (9862 in) 

diameter New 40.000 mm to 40.020 mm (1.5748 in to 1.5756 in) 
PTO and center 

Wear limit 40.050 mm (1.5768 in) 

New 31.540 mm to 31.740 mm (1.2417 in to 1.2496 in) 
Intake 

Wear limit 
Cam lobe height 

31.50 mm (1.2402 in) 

New 31.430 mm to 31.630 mm (1.2374 in to 1.2453 in) 
Exhaust 

Wear limit 31.380 mm (1.2354 in) 

Crankshaft deflection Maximum 0.05 mm (.002 in) 

New 0.080 mm to 0.220 mm (.0031 in to .0087 in) 
Crankshaft axial clearance 

Wear limit 0.35 mm (.014 in) 

New 49.991 mm to 50.000 mm (1.9681 in to 1.9685 in) 
Crankshaft bearing journal diameter 

Wear limit 49.950 mm (1.9665 in) 

Crankshaft radial clearance Wear limit 0.07 mm (.0028 in) 

Connecting rod big end diameter Service limit 45.080 mm (1.7748 in) 

Connecting rod big end radial play Service limit 0.090 mm (.0035 in) 

552 lmr201 l-040 



MODEL 

ENGINE (cont'd) 

Connecting rod big end axial play 
New 

Wear limit 

Connecting rod small end diameter 
New 

Wear limit 

Piston pin diameter 
New 

Wear limit 

Connecting rod small end radial play Wear limit 

Balance shaft journal diameter 
New 

Wear limit 

Balance shaft radial clearance Wear limit 

Balance shaft axial clearance New 

Supercharger shaft driven plate journal New 

depth 
Wear limit 

Supercharger drive gear thickness 
New 

Wear limit 

Supercharger lock washer thickness 
New 

Wear limit 

Supercharger spring washer package New 

height (not compressed) 
Wear limit 

AIR INTAKE SYSTEM 

Intake spark arrester 

ENGINE COOLING SYSTEM 

Type 

Coolant 

Cooling system capacity 

Thermostat 

Monitoring beeper setting 

EXHAUST SYSTEM 

Type 

Water injection in muffler 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

TWIN 155 ENGINE TWIN 215 ENGINE 

0.100 mm to 0.352 mm (.004 in to .014 in) 

0.500 mm (.0197 in) 

23.010 mm to 23.020 mm (.9059 in to .9063 in) 

23.070 mm (.9083 in) 

22.996 mm to 23.000 mm (.9054 in to .9055 in) 

22.990 mm (.9051 in) 

0.080 mm (.0031 in) 

31.984 mm to 32.000 mm (1.2592 in to 1.2598 in) 

31.950 mm (1.2579 in) 

0.070 mm (.0028 in) 

0.020 mm to 0.250 mm (.0008 in to .0098 in) 

14.460 mm to 14.500 mm 
-

(.5693 in to .5709 in) 
- 14.600 mm (.5748 in) 

11.000 mm to 11.050mm 
-

(.4331 in to .435 in) 
- 10.900 mm (.4291 in) 

4.050 mm to 4.150 mm 
-

(.1594in to .1634 in) 

- 3.950 mm (.1555 in) 

10.900 mm to 10.700 mm 
-

(.4291 in to .4213 in) 
- 10.200 mm (.4016 in) 

Tubular, wire screen 

Closed loop cooling system 

Ethylene-glycol and distilled water (50%/50%). Use premix coolant 
from BRP or a coolant specially formulated for aluminum engines 

5.5 L (5.8 qt (U.S. liq.)) total 

87°C (189°F) 

100°c (212°F) 

Water cooled/water injected (opened loop). 
Direct flow from jet pump 

3 x 3.5 mm (.138 in) on exhaust pipe and 1 x 3.5 mm 

(.138 in) on muffler 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

MODEL TWIN 155 ENGINE I TWIN 215 ENGINE 

ELECTRICAL SYSTEM 

Fl: Gauge 3 A 

F2: Ignition switch 3 A 

F3: Depth sounder 3 A 

F4: Unused 3 A 

F5: Unused 3 A 

F6: Fuel pump 10 A 

Fuse box 1 F7: Cylinder 1 10 A 

FS: Cylinder 2 10 A 

F9: Cylinder 3 10 A 

FlO: Unused -

F11: Diagnostic tool 15 A 

F13: Starter relay 10 A 

F14: CAPS 3 A 

Fuse box 2 
F15: Charge 30 A 

F16: Battery 30 A 

CB1: Bilge pump 
3 A 

CE model: 7.5 A 

CB2: Bilge blower 10 A 

CB3: Courtesy lights 3 A 

CB4: navigation/ anchor lights 3 A 

CB5: 12-volt power outlets 10 A 

Circuit Breakers (panel) CB6: Horn 7.5 A 

CB7: Stereo 10 A 

CBS: Heater 
10 A (210 WAKE) 

CB9: Ballast pumps 
15 A (210 WAKE) 

CB10: Unused 15 A 

Automatic bilge pump 3 A 
CE model: 7.5 A 

Fuses (fuse holders) 
Bilge blowers 2 x 5 A 

Gauge power 3 A 

Main circuit breaker 40 A 

Stereo amplifier circuit breaker 30 A 

Automatic extinguisher 3 A (CE model only) 

Magneto generator output 360 W @ 6000 RPM 

Stator 0.1 to 1.0 n 

Not supplied. Refer to BATTERY 

Battery subsection for recommended models. 
12 V group 24, marine starting battery with 

top-mounted, round taper type battery post 

Ignition system type DI (Digital Inductive) 

Ignition timing Variable (electronically controlled) 
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MODEL 

ELECTRICAL SYSTEM (cont'd) 

Section 09 TECHNICAL SPECIFICATIONS 

Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

TWIN 155 ENGINE TWIN 215 ENGINE 

Spark plug 
Make and type NGK DCPR8E 

Gap 0.7 mm to 0.8 mm (.028 in to .031 in) 

Ignition coil 
Primary 0.85 to 1.15 n 

Secondary 9.5 to 13.5 Kn 

Engine RPM limiter setting 7300 RPM 8000 RPM 

FUEL SYSTEM 

Fuel injection type Multipoint Fuel Injection with intelligent Throttle Control (iTC). 
Single throttle body (60 mm) with an integrated actuator 

Fuel pressure 386 kPa to 414 kPa (56 PSI to 60 PSI) 

Fuel injector Quantity 3 

Type Unleaded gasoline 

Octane rating Inside North America: 87 (RON + MON)/2 

Fuel 
(minimum) Outside North America: 92 RON 

Octane rating 
Inside North America: 

- 91 (RON + MON)/2 
(optimum performance) 

Outside North America: 95 RON 

Fuel tank (including reserve) 166.5 L (44 U.S. gal.) 

Idle speed 1800 ± 50 RPM (not adjustable) 

PROPULSION SYSTEM 

Jet pump 
Type Axial flow single stage 

Grease type Jet pump bearing grease (P/N 293 550 032) sold by BRP 

Rotation (seen from rear) Counterclockwise 

Port 10°/20° 10°/22° 

Impeller 
Pitch 

Starboard 11°/17° 10°/21° 

Outside diameter 
155 mm± 0.06 mm 159 mm ± 0.06 mm 
(6.102 in ± .002 in) (6.26 in ± .002 in) 

Impeller/wear ring New 0 mm to 0.23 mm (0 in to .009 in) 

clearance Wear limit 0.35 mm (.0138 in) 

End play (new) 0 
Impeller shaft 

Side play 0 

Drive shaft 
Coupling type Crowned splines, direct drive 

Deflection (maximum) 0.5 mm (.02 in) 

Steering nozzle pivoting angle 21° 

Minimum required water level for propulsion system 90 cm (3 ft) underneath the lowest rear portion of hull 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 04 (210 CHALLENGER/210 SP/210 WAKE) 

MODEL TWIN 155 ENGINE I TWIN 215 ENGINE 

WEIGHT AND LOADING CAPACITY 

210 Challenger 
1 406 kg (3, 100 lb) 

210 Challenger SE (no tower) 

Dry weight 210 Chai lenger SE (wi th tower) 
1 442kg (3,1791b) 

210 SP 

210 WAKE 1 474 kg (3,250 lb) 

Number of passenger (driver incl.) 
10 

For European Community: 9 

10 passengers OR 692 kg 

I 
10 passengers OR 669 kg 

Load limit (passenger and luggage) (1,525 lb) (1.475 lb) 

(based on calm water operation) For European Community 

9 passengers OR 692 kg (1.525 lb) I 9 passengers OR 669 kg (1.475 lb) 

210 Challenger 
1 846 kg (4,070 lb) 

210 Challenger SE (no tower) 
Gross weight 

210 Challenger SE (with tower) 
(on trailer) 

210 SP 
1 882 kg (4.149 lb) 

210 WAKE 1 914 kg (4.220 lb) 

Tower 114kg (2501b) 
Pulling weight limit 

Ski pole 225 kg (500 lb) 

DIMENSIONS 

Overall length 6.25 m (20.5 ft) 

Beam 2.59 m (8.5 ft) 

Draft 30.5 cm (1 ft) 

Dead rise 21° 

DIMENSIONS (ON TRAILER) 

Overall length 6.35 m (20.8 ft) 

Width 2.59 m (8.5 ft) 

No tower 2.11 m (6.9 ft) 

Height Tower down 2.44 m (8ft) 

Tower up 2.98 m (9.8 ft) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

230 CHALLENGER/230 SP/230 WAKE 

ENGINE 

Engine type 

Number of engines 

Induction 

Number of cylinders 

Number of valves 

Bore 

Stroke 

Displacement 

Compression ratio 

Maximum RPM 

lubrication 

Intake valve opening 

Intake valve closing 

Exhaust valve opening 

Exhaust valve closing 

Valve stem diameter 

Valve guide diameter 

Valve spring free length 

Valve seat contact width 

Rocker arm inner diameter 

lmr2011-040 

MODEL 

Intake 

Exhaust 

Inner 

Outer 

Intake 

Exhaust 

Standard 

1st Oversize 

Type 

Oil type 

Capacity 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

New 

Wear limit 

TWIN 155 ENGINE 
TWIN 215 ENGINE 
TWIN 260 ENGINE 

ROTAX® 1503 4-TEC, 4-stroke, 
Single Over Head Camshaft (SOHC) 

2 

Natura I ly-asp i rated Supercharged intercooled 

3 

12 valves with hydraulic lifters (no adjustment) 

100 mm (3.9 in) 

100.25 mm (3.95 in) 

63.4 mm (2.5 in) 

1 493.8 cmJ (91 inJ) 

10.6:1 8.4:1 

7300 ± 50 RPM 8000 ± 50 RPM 

Dry sump (2 oil pumps). Replaceable oil filter. 
Water-cooled oil cooler 

XPS synthetic blend oil (summer grade) (P/N 293 600 
121 ). Refer to LUBRICATION SYSTEM subsection 

3 L (3.2 qt {U.S. liq.)) oil change w/filter 
4.5 L (4.8 qt (U.S. liq.)) total 

0° BTDC 

50° ABOC 

50° BBDC 

0° ATDC 

5.961 mm to 5.975 mm (.2347 in to .2352 in) 

5.930 mm (.233 in) 

5.946 mm to 5.960 mm (.2341 in to .2346 in) 

5.930 mm (.233 in) 

5.994 mm to 6.018 mm (.236 in to .2369 in) 

6.060 mm (.2386 in) 

41.02 mm (1.615 in) 

38.80 mm (1.528 in) 

45.45 mm (1.789 in) 

43.00 mm (1.693 in) 

1.10mm to 1.30mm (.043in to .051 in) 

1.60 mm (.063 in) 

1.25 mm to 1.55 mm (.049 in to .061 in) 

1.80 mm (.071 in) 

20.007 mm to 20.020 mm (.7877 in to .7882 in) 

20.050 mm (.7894 in) 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

MODEL TWIN 155 ENGINE I 
TWIN 215 ENGINE 
TWIN 260 ENGINE 

ENGINE (cont'd) 

New 19.980 mm to 19.993 mm (.7866 in to .7871 in) 
Rocker arm shaft diameter 

19.970 mm (7862 in) Wear limit 

Cylinder head maximum warpage Service limit 0.15mm (.006in) 

1st Upper compression ring, rectangular 

Piston ring type and quantity 2nd Lower compression ring, tapered face 

3rd 0 i I scraper ring 

Rectangular New 0.30 mm to 0.50 mm (.012 in to .02 in) 

Taper-face New 0.35 mm to 0.55 mm (.014 in to .022 in) 
Ring end gap 

Oil scraper ring New 0.35 mm to 0.50 mm (.014 in to .02 in) 

All Wear limit 1.50 mm (.059 in) 

Rectangular New 0.025 mm to 0.070 mm (.001 in to .003 in) 

Taper-face New 0.015 mm to 0.06 mm (.0006 in to .0024 in) 
Ring/piston groove clearance 

Oil scraper ring New 0.020 mm to 0.055 mm (.001 in to .002 in) 

All Wear limit 0.15 mm (.006 in) 

New 
0.024 mm to 0.056 mm 

I 
0.04 mm to 0.08 mm 

Piston/cylinder wall clearance (.0009 in to .0022 in) (.0016 in to .0031 in) 

Wear limit 0.100 mm (.0039 in) 

Cylinder taper Wear limit 0.100 mm (.0039 in) 

Cylinder out of round (maximum) 0.015 mm (.0006 in) 

Front 
New 24.939 mm to 24.960 mm (.9819 in to .9827 in) 

Camshaft bearing journal Wear limit 24.910 mm (.9807 in) 

diameter New 39.892 mm to 39.905 mm (1.5706 in to 1.5711 in) 
PTO and center 

Wear limit 39.880 mm (1.5701 in) 

New 25.000 mm to 25.013 mm (.9843 in to .9848 in) 
Front 

Camshaft bearing inner Wear limit 25.050 mm (.9862 in) 

diameter New 40.000 mm to 40.020 mm (1.5748 in to 1.5756 in) 
PTO and center 

Wear limit 40.050 mm (1.5768 in) 

New 31.540 mm to 31.740 mm (1.2417 in to 1.2496 in) 
Intake 

Wear limit 31.50 mm (1.2402 in) 
Cam lobe height 

New 31.430 mm to 31.630 mm (1.2374 in to 1.2453 in) 
Exhaust 

Wear limit 31.380 mm (1.2354 in) 

Crankshaft deflection Maximum 0.05 mm (.002 in) 

Crankshaft axial clearance 
New 0.080 mm to 0.220 mm (.0031 in to .0087 in) 

Wear limit 0.35 mm (.014 in) 

Crankshaft bearing journal diameter 
New 49.991 mm to 50.000 mm (1.9681 in to 1.9685 in) 

Wear limit 49.950 mm (1.9665 in) 

Crankshaft radial clearance Wear limit 0.07 mm (.0028 in) 

Connecting rod big end diameter Service limit 45.080 mm (1.7748 in) 

Connecting rod big end radial play Service limit 0.090 mm (.0035 in) 
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MODEL 

ENGINE (cont'd) 

Connecting rod big end axial play 

Connecting rod small end diameter 

Piston pin diameter 

Connecting rod small end radial play 

Balance shaft journal diameter 

Balance shaft radial clearance 

Balance shaft axial clearance 

Supercharger shaft driven plate journal depth 

Supercharger drive gear thickness 

Supercharger lock washer thickness 

Supercharger spring washer package height (not 
compressed) 

AIR INTAKE SYSTEM 

Intake spark arrester 

ENGINE COOLING SYSTEM 

Type 

Coolant 

Cooling system capacity 

Thermostat 

Monitoring beeper setting 

EXHAUST SYSTEM 

Type 

Water injection in muffler 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

TWIN 155 ENGINE 
TWIN 215 ENGINE 

TWIN 260 ENGINE 

New 0.100 mm to 0.352 mm (.004 in to .014 in) 

Wear limit 0.500 mm (.0197 in) 

New 23.010 mm to 23.020 mm (.9059 in to .9063 in) 

Wear limit 23.070 mm (.9083 in) 

New 22.996 mm to 23.000 mm (.9054 in to .9055 in) 

Wear limit 22.990 mm (.9051 in) 

Wear limit 0.080 mm (.0031 in) 

New 31.984 mm to 32.000 mm (1.2592 in to 1.2598 in) 

Wear limit 31.950 mm (1.2579 in) 

Wear limit 0.070 mm (.0028 in) 

New 0.020 mm to 0.250 mm (.0008 in to .0098 in) 

New -

14.460mm to 14.500mm 
(.5693 in to .5709 in) 

Wear limit - 14.600 mm (.5748 in) 

New -

11.000 mm to 11.050 mm 
(.4331 in to .435 in) 

Wear limit - 10.900 mm (.4291 in) 

New 
4.050 mm to 4.150 mm 

-

(.1594in to .1634 in) 

Wear limit - 3.950 mm (.1555 in) 

New -

10.900 mm to 10.700 mm 
(.4291 in to .4213 in) 

Wear limit - 10.200 mm (.4016 in) 

Tubular. wire screen 

Closed loop cooling system 

Ethylene-glycol and distilled water (50%/50%). Use 
premix coolant from BRP or a coolant specially 

formulated for aluminum engines 

5.5 L (5.8 qt (U.S liq.)) total 

87°C (189°F) 

100°C (212°F) 

Water cooled/water injected (opened loop). 
Direct flow from jet pump 

3 x 3.5 mm (.138 in) on exhaust pipe and 1 x 3.5 mm 
(.138 in) on muffler 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

MODEL TWIN 155 ENGINE I 
TWIN 215 ENGINE 
TWIN 260 ENGINE 

ELECTRICAL SYSTEM 

Fuses (fuse box 1) 

Fuses (fuse box 2) 

Circuit breakers (panel) 

Fuses (fuse holders) 

560 

F1: Cylinder 3 - ignition coil and injector 

F2: Cylinder 2 - ignition coil and injector 

F3: Cylinder 1 - ignition coil and injector 

F4: Unused 

F5: Starter relay 

F6: Depth sounder 

F7: Battery 

F8: CAPS 

F9: Gauge 

F10: Charge 

F11: Fuel pump 

F1: Cylinder 3 - ignition coil and injector 

F2: Cylinder 2 - ignition coil and injector 

F3: Cylinder 1 - ignition coil and injector 

F4: Unused 

F5: Starter relay 

F6: Battery 

F7: CAPS 

F8: Diagnostic tool 

F9: Blower no. 1 

F10: Charge 

Fl 1: Blower no. 2 

F12: Ignition 

F13: Fuel pump 

CB1: Bilge pump 

CB 2: Bilge blower 

CB3: Courtesy lights 

CB4: Navigation I anchor lights 

CB5: 12-volt power outlets 

CB6: Horn 

CB7: Stereo 

CBS: Heater (230 WAKE) 

CB9: Unused 

CB10: Unused 

Automatic bilge pump 

Bilge pump 

Ignition 

Gauge 

GPS 

Ballast 

10 A 

10 A 

10 A 

15 A 

5 A 

3 A 

30 A 

3A 

3 A 

30 A 

10 A 

10 A 

10 A 

10 A 

15 A 

5 A 

30 A 

3 A 

15 A 

5 A 

30 A 

5 A 

5 A 

10 A 

3 A 
CE Models: 7.5 A 

10 A 

3 A 

3 A 

10 A 

7.5 A 

10 A 

- I 10 A 

15 A 

15 A 

3 A 
CE Models: 7.5 A 

3 x 3 A (CE Models only ) 

3 A 

3 A 

3 A 

2x5A 
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ELECTRICAL SYSTEM (cont'd) 

Main circuit breaker 

Stereo amplifier circuit breaker 

Automatic extinguisher 

Magneto generator output 

Stator 

Battery 

Ignition system type 

Ignition timing 

Spark plug 

Ignition coil 

Engine RPM limiter setting 

FUEL SYSTEM 

Fuel injection type 

Fuel pressure 

Fuel injector 

Fuel type 

Fuel tank (including reserve) 

Idle speed 

PROPULSION SYSTEM 

Jet pump 

Impeller 

Impeller/wear ring clearance 

Impeller shaft 
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Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

MODEL TWIN 155 ENGINE 
TWIN 215 ENGINE 
TWIN 260 ENGINE 

40 A 

30 A 

3 A (CE model only) 

360 W @ 6000 RPM 

0.1 to 1.0 n 

Not supplied. Refer to BATTERY subsection for 
recommended models. 12 V group 24, marine starting 

battery with top-mounted, round taper type battery post 

DI (Digital Inductive) 

Variable (electronically controlled) 

Make and type NGK DCPR8E 

Gap 0.7 mm to 0.8 mm (.028 in to .031 in) 

Primary 0.85 to 1.15 n 

Secondary 9.5 to 13.5 Kn 

7300 RPM 8000 RPM 

Multipoint Fuel Injection. Single throttle body (52 mm) 

386 kPa to 414 kPa (56 PSI to 60 PSI) 

Quantity 3 

Type Unleaded gasoline 

Octane rating Inside North America: 87 (RON + MON)/2 
(minimum) Outside North America: 92 RON 

Inside North America: 
Octane rating 

-

91 (RON + MON)/2 
(optimum performance) Outside North America: 

95 RON 

200 l (53 U.S. gal.) 

1800 ± 50 RPM (not adjustable) 

Type Axial flow single stage 

Grease type Jet pump bearing grease (P/N 293 550 032) sold by BRP 

Rotation (seen from rear) Counterclockwise 

Port 10°/20° 
215 engine: 10°/21° 
260 engine: 14°/25° 

Pitch 
215 engine: 10°/20° 

Starboard 11°/18° 
260 engine: 14°/23° 

Outside diameter 
155 mm ± 0.06 mm 159 mm ± 0.06 mm 
(6.102 in ± .002 in) (6.26 in ± .002 in) 

New 0 mm to 0.23 mm (0 in to .009 in) 

Wear limit 0.35 mm (.0138 in) 

End play (new) 0 

Side play 0 
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Section 09 TECHNICAL SPECIFICATIONS 

Subsection 05 (230 CHALLENGER/230 SP/230 WAKE) 

MODEL TWIN 155 ENGINE 
TWIN 215 ENGINE 
TWIN 260 ENGINE 

PROPULSION SYSTEM (cont'd) 

Drive shaft 
Coupling type Crowned splines, direct drive 

Deflection (maximum) 0.5 mm (.02 in) 

Steering nozzle pivoting angle 20° 

Minimum required water level for propulsion system 90 cm (3 ft) underneath the lowest rear portion of hull 

WEIGHT AND LOADING CAPACITY 

230 Challenger 1 558 kg (3.435 lb) 

230 Challenger SE 
No tower 1 558 kg (3.435 lb) 

Dry weight With tower 1 588 kg (3,500 lb) 

230 SP - 1 588 kg (3,500 lb) 

230 WAKE - 1 742 kg (3,840 lb) 

Number of passenger (driver incl.) 12 

load limit (passenger 230 Challenger/SE/SP 
12 passengers OR 
1 081 kg (2,383 lb) 

and luggage) 
12 passengers OR (based on calm water operation) 230 WAKE -

1 025 kg (2,260 lb) 

230 Challenger 2 344 kg (5, 168 lb) 

230 Challenger SE 
No tower 2 344 kg (5, 168 lb) 

Gross weight (on trailer) With tower 2 374 kg (5,234 lb) 

230 SP - 2 374 kg (5,234 lb) 

230 WAKE - 2 529 kg (5,575 lb) 

Pulling weight limit Tower 114 kg (250 lb) 

DIMENSIONS 

Overall length 7.16 m (23.5 ft) 

Beam 2.67 m (8.8 ft) 

Draft 30.5 cm (1 ft) 

Dead rise 21° 

DIMENSIONS (ON TRAILER) 

Overall length 7.49 m (24.6 ft) 

Width 2.67 m (8.8 ft) 

No tower 2.16 m (7.1 ft) 

Height Tower Down 2.6 m (8.5 ft) 

Tower up 3.05m (10ft) 

562 lmr2011-040 



Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 
Subsection 01 (WIRING DIAGRAM INFORMATION) 

WIRING DIAGRAM INFORMATION 
GENERAL 

WIRING DIAGRAM LOCATION 

The wiring diagrams are in the WIRING DIAGRAM 
BOOKLET (PIN 219 100 547). 

WIRING DIAGRAM CODES 

Wire Color Codes 

--����YL·BK----------

1 ' 

smrOS-026-00:U 

1. Wire main co/or 

1 2 

2. Tracer (thin colored line} 

Refer to WIRING D/AGRAMfor legend of wire col­
ors. 

General Wire Color Use 

COLOR USE 

RED 
12 Vdc power (from battery, 
not usually switched or fused) 

RED+ tracer 
12 Vdc power (from battery, 

normally switched or fused) 

Continuous power 
PURPLE (when there is a programmed 

key on Engine Cut-Off Switch) 

Switched power 
PURPLE + tracer (when there is a programmed 

key on Engine Cut-Off Switcht) 

YELLOW 
Alternating current (AC) from 
magneto 

BLACK Ground 

Switched ground 
BLACK + tracer (by Engine Cut-Off Switch, 

ECM) 

WHITE/RED CAN HI wires 
WHITE/BLACK CAN LO wires 

Wiring Harness Connectors 

Connectors are identified on the WIRING DIA­
GRAM. The identification code of the connector 
is written next to it, and may be accompanied 
by the name of the component or system it is 
connected to (ex: C-223, FUEL LEVEL STBD). 

lmr2011-041 

The position of the connector terminals is identi­
fied either by a number or a letter depending on 
the connector. Usually, it is stamped/molded on 
the connector. 

smr2009-045-00�a 

FUEL LEVEL 

SENSOR 

FUEL PUMP 

TYPICAL - FUEL PUMP MODULE CONNECTOR 
1. Terminal identification on the schematic 

TYPICAL 
1. Terminal identification on a connector 

Refer to ELECTRICAL CONNECTORS to repair or 
inspect the connectors. 

EFB, VCM and ECM Connectors 

EFB, VCM and ECM connectors are identified by 
letters (A, B or Cl on the WIRING DIAGRAM 

The position of the terminals is identified by 
a number for the ECM, and can be a letter or 
a number for the EFB and VCM. Usually, it is 
stamped/molded on the connector. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 01 (WIRING DIAGRAM INFORMATION) 

Example 

IDENTIFICATION 
MODULE CODE 

CONNECTOR TERMINAL 

ECM A-3 A 3 

ECM B-5 B 5 

EFB and 
C-B c B 

VCM 

Refer to ELECTRICAL CONNECTORS to repair or 
inspect the connectors. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 
Subsection 02 (CONNECTOR INFORMATION) 

CONNECTOR INFORMATION 

SERVICE TOOLS 

Description 

CRIMPING TOOL (HEAVY GAUGE WIRE) ................................... . 

CRIMPING TOOL (KOSTAL) ........................................................ .. 

ECM ADAPTER TOOL .................................................................. . 

ECM TERMINAL REMOVER 2.25 ............................................... . .  

ECM TERMINAL REMOVER 3.36 ............................................... .. 

KOSTAL DIE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

SERVICE TOOLS - OTHER SUPPLIER 

Description 

DELPHI TERMINAL EXTRACTOR ............................................... . . 

GM TERMINAL EXTRACTOR ...................................................... . .  

SNAP-ON TERMINAL REMOVER TOOL .................................... . .  

SNAP-ON TERMINAL REMOVER TOOL .... ... . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  . 

GENERAL 

DEUTSCH CONNECTORS 

Deutsch Connector Application 

A variety of Deutsch connectors are used on var­
ious systems: 
- Engine connector 

- Magneto connector. 

The following procedures may be used on each as 
they are similar in construction. 

Part Number Page 

529 035 730 ......................................... 577 

529 035 909 ......................................... 572 

529 036 166 ......................................... 574 

529 036 175 ......................................... 575 

529 036 174 ......................................... 575 

529 035 906 ......................................... 572 

Part Number 

12094429 

12094430 

TT600-1 

TI600-4 

Page 

......................................... 576 

.. ....................................... 577 

......................................... 571 

. ........................................ 568 

Deutsch Connector Removal from its 
Support 
1. Insert a small flat screwdriver between the sup­

port and the Deutsch connector. 

MALE CONNECTOR REMOVED FOR CLARITY 
1. Insert screwdriver here 

2. Pry the connector away from the support 
slightly while sliding it out in the direction 
shown. 

lmr?Oll-()4? 

smr2009-045-010_a 

TYPICAL • MALE CONNECTOR REMOVED FOR CLARITY 
1. Insert screwdriver here 

565 



Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

Deutsch Connector Disconnect 

1. To disconnect a Deutsch connector, press the 
release tab and twist a small flat screwdriver 
between the male and female housing to dis­
engage and disconnect them. 

2 

F18ZOMA 2 

TYPICAL 
1. Release tab 
2. Deutsch connector 

F18ZONA 2 

TYPICAL 
1. Deutsch connector 
2. Press release button 

566 

F18ZOlA 2 

TYPICAL 
1. Flat screwdriver 
2. Deutsch connector 

Deutsch Connector Disassembly and 
Reassembly 

FOOH1CA 

TYPICAL - DEUTSCH CONNECTOR 
1. Male connector 
2. Female connector 
3. Secondary lock 
4. Sealing cap 

IN.Ji@j Do not apply dielectric grease on ter­
minal inside connector. 

Terminal Removal 

To remove terminals from connector, proceed as 
follows: 

1. Using long nose pliers, pull out the secondary 
plastic lock from between the terminals. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

V01GOOA 

FEMALE CONNECTOR 
l. Female lock 

V01GOPA 

MALE CONNECTOR 
1. Male lock 

1 

NOTE: Before pin extraction, push wire forward 
to relieve pressure on retaining tab. 

2. Insert a 4.8 mm (.189 in) wide screwdriver 
blade inside the front of the terminal cavity. 

3. Pry the retaining tab away from the terminal 
while gently pulling the wire and terminal out 
of the back of the connector. 

lmr2011-042 

V01GOOA 

FEMALE CONNECTOR 
1. Retaining tab 

Terminal Insertion 

1 

1. For insertion of a terminal, ensure the sec­
ondary plastic lock is removed. 

2. Insert terminal through the back of the connec­
tor in the appropriate position, and push it in as 
far as it will go. You should feel or hear the ter­
minal lock engage. 

3. Pull back on the terminal wire to be sure the 
retention fingers are holding the terminal. 

4. After all required terminals have been inserted, 
the lock must be installed. 

CONNECTOR PIN-OUT 
1. Terminal position identification numbers 

PACKARD CONNECTORS 

Packard Connector Application 

Packard connectors are used to connect: 

- Electrical harnesses 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 
Subsection 02 (CONNECTOR INFORMATION) 

- Gauges 

- VCM 

- EFB. 

3-Pin Packard Connector 

F04H4SA 

VIEW OF A 3-PIN PACKARD CONNECTOR 
1. Identification letters 

1 

NOTE: This type of connector also comes in other 
pin configurations. 

To remove a terminal from a 3-pin Packard connec­
tor, use the SNAP-ON TERMINAL REMOVER TOOL 
(P/N TT600-4). 

Ensure all terminals are properly crimped on 
wires and connectors are properly fastened. 

7-Pin Packard Connector 
(EFB and VCM) 

200 Series 

Firmly push down tab and hold to unlock connec­
tor while pulling it out. 

568 

TYPICAL 
1. VCM Nehicle Control Module) 
2. Firmly push down this tab and hold while pulling out connector 

Refer to the illustration for the connector pinout. 

A34EOMA 

NOTE: This type of connector also comes in other 
pin configurations. 

32-Pin PACKARD Connector 
(EFB and VCM) 

200 Series 

1 . Firmly push down tab and hold to unlock con­
nector while pulling it out. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

A34EOKA 

TYPICAL 
1. Firmly push tab and hold while puffing connector out 

NOTE: A small screw driver may be used to re­
lease locking tab while pulling connector out. 

2. Push on both tabs to remove retainer. 

A33Z01A 2 

TYPICAL 
1. Retainer 
2. Tab (one on each side) 

lmr2011-042 

3. Open housing by lifting 4 tabs. 

A33Z02A 

TYPICAL 
1. Tabs (2 on each side) 

4. Lift the top plastic lock of the female terminal to 
be removed and hold in position. Then lift the 
female terminal to unlock from the housing and 
push out of housing. 

TYPICAL 
1. Lift and hold plastic lock 
2. Lift to unlock and push out 

Refer to the following illustration for the connector 
pinout. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

TYPICAL - CONNECTOR PIN-OUT 

KOSTAL CONNECTOR 

Kostal Connector Application 

150, 180 and 200 Series 

There are two KOSTAL connectors used on the 
ECM. The engine harness female connector is 
connected on the module male connector "A" 
and the boat system control harness female 
connector is connected to the module male con­
nector "B". The ECM connectors have 41 pins. 

smr2005-056-004_a 

ECM CONNECTORS IDENTIFICATION 
1. Engine components 
2. Vehicle components 

570 

IWoi[IJj Do not disconnect the ECM connec­
tors needlessly. They are not designed to be 
disconnected/reconnected frequently. For ap­
propriate probing techniques and tool, refer to 
ENGINE MANAGEMENT. 

Terminal Removal 

1. Unlock the connector cover by pushing in the 
tabs on top of the connector with a flat screw­
driver to be able to flip the top cover up. 

F18ZORA 

1. Push in tab 

2. Lift the cover by pushing it forward. 

F18Z06A 

1. Cover 

3. Cut both tie raps that secure the harness to the 
connector. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

1 ----

F18Z07A 

1. Tie raps 

4. Turn the connector over and remove the orange 
secondary locking tab by pushing it with a small 
screwdriver at one end, then pulling toward the 
wire harness at the other end. See following 
two illustrations. 

F18ZOSA 

F 18ZOTA 

To unlock the terminals (pins), a SNAP-ON TERMI­

NAL REMOVER TOOL (P/N TI600-1) or equivalent (a 
0.76 mm (.03 in} oxyacetylene torch tip cleaner or 
a no. 68 drill bit) must be inserted into the terminal 
cavity to release the locking tab from the connec­
tor. 

jij![,Ji@j Using a tool tip larger than 0.76 mm 
(.03 in) may damage the terminal. 

lmr2011·042 

5. I nsert the tool tip into the terminal cavity as 
shown, and locate its wire in the back of the 
connector. You may have to pry the tool tip 
against the locking tab to release it, then re­
move the terminal from the connector. 

F 18ZOVA 

Terminal Insertion 

1. Check the locking tab on the terminal, it may 
have to be bent out a little so it will lock in its 
cavity when it is re-inserted .. 

F18ZOWA 

If the wire is in good condition but the terminal 
is rusted or corroded, remove defective terminal 
and crimp a new one. If wire and terminal are de­
fective, replace with a new genuine wire and new 
terminal and crimp them together as explained be­

low. 

IMPORTANT: Use genuine wires only. Otherwise 
wires will not fit properly. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

NOTE: When re-inserting the terminal, the lock­
ing tab must be installed facing the smaller cutout 
of the terminal cavity. 

F 18ZOXA 

2. Insert the terminal, ensuring the locking tab 
snaps into its cavity. 

3. Re-install the orange locking tab, attach the 2 

locking ties, and close the connector cover. 

Terminal Crimping (Kostal) 

REQUIRED TOOLS 

CRIMPING 
TOOL (KOSTAL) 

(P/N 529 035 909) 

KOSTAL DIE 
(P/N 529 035 906) 

To properly crimp the wires, strictly follow this pro­
cedure. 

1. Strip the wire to a maximum of 3 mm (1/8 in). 

A32E20A 

TYPICAL 
A. 3mm (1/Bin) max. 

2. Position wire in terminal. 

NOTE: Ensure no strand of wire is out of the ter­
minal, otherwise electrical problems may occur. 

572 

3. Squeeze the terminal tabs with your fingers to 
temporarily retain terminal in place. 

A32E3YA 

4. Insert terminal with wire in crimping pliers and 
position it so the top of the terminal tabs are 
flush with the pliers edge, or a little bit lower 
as shown. 

A32E3ZA 

7. Top of terminal tabs 
2 Align tabs with pliers edge 

5. Crimp terminal. 

Lubrication 

Do not apply any product to the pins of the con­
nector on the ECM. 

MOLEX CONNECTOR 

Molex Connector Application 

The Molex connector is used on the ECM (210 and 
230 series}. 

There are 2 MOLEX connectors on the ECM. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

The engine winng harness connector is con­
nected to ECM connector "A" .  The vehicle wiring 
harness connector is connected to ECM connec­
tor "B". 

Each ECM connector has 48 pins. 

smt2009-027 -005 

ECM CONNECTORS 

Connector Removal 

1. To access the ECM, refer to ELECTRONIC 
FUEL INJECTION (EFIJ subsection. 

2. Press and hold the locking tab on the connec­
tor to be disconnected. 

smr 2009-045-01 1 _a 

LOCKING TAB TO PRESS AND HOLD 

3. As you hold the locking tab, rotate the connec­
tor locking cam until it stops. 

lmr2011-042 

smt2009-045-01 2..a 

CONNECTOR LOCKING CAM ROTATION TO RELEASE 

4. Pull connector off ECM. 

smf'2009-045-013_a 

Connector Installation 

1. Fully open connector locking cam . 

smt2009-045-01 3_b 

CONNECTOR LOCKING CAM IN RELEASE POSITION 

2. Insert connector on ECM. 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

3. As you push the connector onto the ECM, ro­
tate the connector locking cam until it snaps 
locked. 

smr2009-045-011_b 

1. Locked here 

4. Ensure the locking tab is fully out. 

S mt 2009-045-011 _e 

LOCKING TAB FULLY OUT 

Connector Inspection 

Before replacing an ECM, always check electrical 
connections. 

1. Ensure connector locking mechanism is func­
tioning properly. 

2. Ensure all wire terminals (pins) are properly 
locked in the connector. 

3. Ensure they are very tight, make good contact 
with the pins in the ECM. 

4. Ensure the pins in the harness connector 
and the ECM connector are clean, shiny and 
corrosion-free . 

5. Check wiring harness for signs of scoring . 
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NOTE: A "defective ECM module" could possi­
bly be repaired simply by disconnecting and recon­
necting it. 

lift1Jil1Jj Do not apply any lubricant product 
to the pins of the ECM connector. 

Connector Probing 

The most recommended and safest method to 
probe the MOLEX (ECM) connector terminals is 
to use the ECM ADAPTER TOOL (P/N 529 036 166). 
This tool will prevent deforming or enlarging of 
the terminals, which would lead to bad ECM ter­
minal contact creating intermittent or permanent 
problems. 

520036166 

1. Disconnect the ECM connector to be probed, 
and reconnect it on the ECM adapter. 

2. Probe wire terminals of the circuit to be tested 
directly in the adapter holes. 

vmr2008 · 1 39-01 6_a 

TYPICAL 
1. ECM connector 
2. ECM adapter 

ti!Z•Ji@j Never probe directly on the ECM 

harness connector. This could change the 
shape or enlarge the terminals and create in­
termittent or permanent contact problems. 

lmr2011-042 



Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

Connector Terminal Removal (Harness 
Connector) 
To remove a signal terminal from the ECM har­
ness connector, use the ECM TERMINAL RE­
MOVER 2.25 (P/N 529 036 175). 

To remove a power terminal, use the ECM TERMI­

NAL REMOVER 3.36 (P/N 529 036 174). 

529006 175 

1 . Remove rear protector from connector. 

2. Pull out the connector lock. 

$mr2009-045-025 ... a 

3. Insert tool to unlock terminal. 

smr2009-045-0 2S_a 

1. Unlock here 

lmr2011-042 

4. Gently pull on the wire to extract the terminal 
out the back of the connector. 

smr 2 009-045-027 _a 

fflt)itfjj Before installing wire terminals in 
the connector, ensure all terminals are prop­
erly crimped on wires. After installation of 
wire terminals in the connectors, ensure they 
are properly locked by gently pulling on them 
as if to extract them. 

DELPHI CONNECTOR 

Delphi Connector Application 
Delphi connectors come in various configurations. 
They are used for the: 

- Information center 

- TAS 

- Starter solenoid. 

Connector Terminal Removal 

Information Center Connector 

1. To remove a terminal from the connector, first 
remove the locking cap in the front of the con­
nector. 

1. Pry out locking cap 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 

Subsection 02 (CONNECTOR INFORMATION) 

2. Release the pin in the front of the connector. 

smr2009-045-02 1 _a 

1. Unlock here 

3. Gently pull on the wire to extract the pin out the 
back of the connector. 

smr 2009-045-022_a 

@t'1i@j Before installing terminals in the 
connectors, ensure all terminals are properly 
crimped on the wires. After installation of the 
wire terminals in the connectors, ensure they 
are properly locked by gently pushing on them 
as if to extract them. 

TAS and Starter Solenoid Connectors 

To remove a terminal (pin) from the connector, use 
a special tool such as the DELPHI TERMINAL EX­
TRACTOR (P/N 12094429). 

DELPHI TERMINAL EXTRACTOR (PIN 12094429) 

NOTE: Grinding the tool end to a taper is required. 

1 . Carefully insert the tool in the space provided to 
release the pin lock. 

2. Push the pin out the front of the connector by 
pushing on the wire . 
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1 
smr2009-045-014_a 

1. Unlock terminal here 

smr2009-045-015_a 

IM't>i@j Before installing terminals in the 
connectors, ensure all terminals are properly 
crimped on the wires. After installation of the 
wire terminals in the connectors, ensure they 
are properly locked by gently pushing on them 
as if to extract them. 

FURUKAWA CONNECTOR 

Furukawa Connector Application 

Voltage regulator/rectifier. 

Terminal Removal 

1. Remove the secondary lock (plastic insert). 

smr2010-050-021 _ & 

Step 1: Remove the secondary lock 
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Section 10 ELECTRICAL CONNECTORS AND WIRING DIAGRAMS 
Subsection 02 (CONNECTOR INFORMATION) 

2. Carefully insert the GM TERMINAL EXTRACTOR 
(P/N 12094430) between the lock and the pin to 
release the pin. 

GM TERMINAL EXTRACTOR (PIN 12094430) 

smr2010.050-022_ a 

Step 2: Insert GM extractor tool (PIN 12094430) 

3. Gently pull on the wire to extract the pin out the 
back of the connector. 

smr2010.050-023_o 

Step 3: Pull wire to extract pin 

IW'1i@ij Before installing terminals in the 
connectors, ensure all terminals are properly 
crimped on the wires. After installation of the 
wire terminals in the connectors, ensure they 
are properly locked by gently pushing on them 
as if to extract them. 

lmr2011-042 

BATTERY AND STARTER CABLE 
TERMINALS 

Cable Crimping 

Carefully strip the wire approximately to 1 O mm 
{3/8 in) in length, using a wire stripping tool or 
sharp blade/knife. 

A32E20A 

A. 10 mm (318 in) 

NOTE: Make sure not to cut wire strands while 
stripping the wire. 

Install the appropriate terminal on the wire ac­
cording to the requirement. Refer to appropriate 
PARTS CATALOG. 

A32E2RA 

INSTALLATION OF TERMINAL 

Follow the instructions provided with the CRIMP­
ING TOOL (HEAVY GAUGE WIRE) (P/N 529 035 730) 
to select the proper position of the tool. 

52 9035730 

NOTE: Different wires require different crimping 
pliers settings. 
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Subsection 02 (CONNECTOR INFORMATION) 

A32E2SA 

POSITIONING THE CRIMPING PLIERS 
Step 1: Press 
Step 2: Rotate 

After positioning the crimping pliers, crimp the ter­
minal already installed on wire. 

A32E2TA 

CRIMPING OF WIRE 

A32E2UA 

PROPERLY CRIMPED WIRE 

To verify, if the wire is properly crimped, apply 
some pulling force on wire and the terminal at the 
same time from both directions. 
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IM1)i[ij Never weld the wire to the terminal. 
Welding can change the property of the wire 
and it can become brittle and break. 

Install the protective heat shrink rubber tube on 
the terminal. Heat the heat shrink rubber tube us­
ing the heat gun so that it grasps the wire and the 
terminal. 

iN,Ji[ij Make sure that the protective heat · 

shrink rubber tube has been properly installed 
and no part of wire is exposed. 
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