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Foreword

Thank you purchasing the Perkins M300C, M250C, M216C & M190C marine diesel engine. This manual
contains information for the correct installation of your Perkins engine.

Information contained in this manual is correct at the time of printing. Wimborne Marine Power Centre
reserves the right to make changes at any time. If there are any differences between this manual and your
engine, please contact the Wimborne Marine Power Centre.



General safety precautions

These safety precautions are important. You must refer
also to the local regulations in the country of use. Some
items only refer to specific applications.

Only use these engines in the type of application for
which they have been designed.

Do not change the specification of the engine.
Do not smoke when you put fuel in the tank.

Clean away fuel which has been spilt. Material which
has been contaminated by fuel must be moved to a
safe place.

Do not put fuel in the tank while the engine runs
(unless it is absolutely necessary).

Do not clean, add lubricating oil, or adjust the engine
while it runs (unless you have had the correct
training; even then extreme care must be used to
prevent injury).

Do not make adjustments that you do not understand.

Ensure that the engine does not run in a location
where it can cause a concentration of toxic
emissions.

Other persons must be kept at a safe distance
while the engine, auxiliary equipment or boat is in
operation.

Do not permit loose clothing or long hair near moving
parts.

Keep away from moving parts during engine
operation.

Warning! Some moving parts cannot be seen clearly
while the engine runs.

Do not operate the engine if a safety guard has been
removed.

Do not remove the filler cap or any component of the
cooling system while the engine is hot and while the
coolant is under pressure, because dangerous hot
coolant can be discharged.

Do not use salt water or any other coolant which can
cause corrosion in the closed circuit of the cooling
system.

Do not allow sparks or fire near the batteries
(especially when the batteries are on charge)
because the gases from the electrolyte are highly
flammable. The battery fluid is dangerous to the skin
and especially to the eyes.

Disconnect the battery terminals before a repair is
made to the electrical system.

Only one person must control the engine.

Ensure that the engine is operated only from the
control panel or from the operators position.

If your skin comes into contact with high-pressure
fuel, obtain medical assistance immediately.

Diesel fuel and lubricating oil (especially used
lubricating oil) can damage the skin of certain
persons. Protect your hands with gloves or a special
solution to protect the skin.

Do not wear clothing which is contaminated
by lubricating oil. Do not put material which is
contaminated with oil into the pockets of clothing.

Discard used lubricating oil in accordance with local
regulations to prevent contamination.

Use extreme care if emergency repairs must be
made at sea or in adverse conditions.

The combustible material of some components of
the engine (for example certain seals) can become
extremely dangerous if it is burned. Never allow this
burnt material to come into contact with the skin or
with the eyes.

Always close the seacock before the removal of any
component of the auxiliary water circuit.

Wear a face mask if the glass fibre cover of the
turbocharger is to be removed or fitted.

Always use a safety cage to protect the operator
when a component is to be pressure tested in

a container of water. Fit safety wires to secure
the plugs which seal the hose connections of a
component which is to be pressure tested.

Do not allow compressed air to contact your skin. If
compressed air enters your skin, obtain medical help
immediately.
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N40475 Chapter 1

Location of engine installation points

Exhaust Systems
(See chapter 4)

J—

Starter Cables (See
chapter 8)

Bonding Stud
(See chapter 8)

Front Lifting Eye

Warning!
Use spreader bar.

Ventilation (See
chapter 5)

Fuel Feed (See
chapter 7)

Cooling Systems
(See chapter 6)

Mounting Brackets

Engine Mounting Point (See chapter 2)

(See chapter 2)

Engine side views
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Chapter 1 N40475

Rear Lifting Eye

Warning!
Use spreader bar.

Exhaust Systems

(See chapter 4)
Electrical
Systems (See
chapter 8)
Fuel Return

(See chapter 7)

Mounting Brackets

Engine Mounting Points (See chapter 2)

(See chapter 2)

Engine end views
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N40475

Figure 1

Figure 2

Figure 3.

Chapter 2

Engine mounting

Installation angles

These engines are intended to be mounted so that
the cylinders are vertical, when viewed from ahead or
astern as in figure 1. The operational angles that are
permissible in service are a static installation angle of
17° nose up, adding 3° for planing craft, with a heel
angle of 25° continuous and 35° as shown in figures
2 and 3.

Nose down capability
These engines are capable of an 8° nose down
capability as standard.
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Chapter 2

Engine mounting brackets

The standard brackets, provide mounting points
which are 76mm (3”) below, and parallel with, the
crankshaft centre line. The brackets may be used
to mount the engine directly on the engine bearers,
but for all applications it is recommended that flexible
engine mounts are used.

Figure 4 shows the holes (1) for the holding down
bolts are slotted, 36 x 17 (1.7/16 x 21/32”) to allow for
some movement during the final stages of alignment.
Where fine alignment is not necessary, for example
when a flexibly jointed drive shaft is used, the bolts on
all four corners of the engine should be positioned at
the end of the slot - all either fully in or fully out. This will
provide additional security in the fixing arrangements.

Note: Please refer to the GA (General Arrangement)
drawings for specific engine mount positions.

For any non standard options, please contact the
Wimborne Marine Power Centre for advice.
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N40475 Chapter 2

Flexible engine mounts

O

It is recommended that flexible engine mounts should
be used for all applications. The principal purpose of
the mounts is to reduce the transmission of vibration
from the engine to the hull, but another valuable
advantage is that the mountings reduce the shock
transmitted from the hull to the engine under adverse
weather conditions and also prevent the engine being
inadvertently used as a structural part of the boat,
due to flexing in the hull, a function the engine will not
satisfactorily fulfil.

[

Figure 5 shows the flexible engine mount for most
applications.

Note: refer to the installation drawing for specific
dimensions, which are for the mount in the unloaded
condition.

To adjust the height of the mount, use the adjuster nut
and bolt (2) against the pad (3) to introduce shims (4).
A maximum of thirteen shims per mount can be used,
eleven at 1mm thick and 2 at 0.5mm thick.

Radially slotted holes (5) can be utilised to obtain the
optimum position.

Engines used with unusual drive arrangements, such
as ‘V’ drives when integral with the engine unit, pose
special mounting problems and recommendations as
to the most suitable mounting arrangement can be
made for specific applications.

Note: For transmission ratios above 2:1 or use
in extreme conditions, please contact your local
distributor for advice.

Installation drawings are available showing the
preferred mounting arrangements when using a
variety of gearboxes and applications.

Figure 5
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Chapter 2 N40475

Engine bearers

The materials and methods of construction of engine
bearers which have proved to be satisfactory in service
vary to such an extent that it is difficult to lay down
universal guide lines. However, as a rough guide it
can be said the engine bearers should be capable of
supporting a static load of about eight times the weight
of the engine, to cater for the effects of rough seas.

The bearers should be cross connected to give lateral
rigidity, in order to maintain the shaft alignment and
to prevent twisting and racking forces being applied
to the engine.

To enable minimum shaft centre distances to be
achieved in a twin installation, a common centre
bearer supporting the inner mountings of both .
engines is sometimes used as shown in figure 6. By Figure 6
this method shaft centres down to 783mm (31”) may

be adopted, but wider spacing is desirable.

The shaft centres could be theoretically reduced
further, but this would result in the engine accessibility
becoming very restricted, and it would be impossible
to carry out service operations. It should be noted that
if minimum shaft centres are to be adopted, space
must be left in front of and behind the engine to
provide access. A minimum clearance on all sides will
mean that the engine cannot be serviced!
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Figure 1

Figure 2

Chapter 3

Propeller shafts and couplings

Propeller shafts

It is recommended that all engines are mounted on flexible
mountings (1), which will reduce noise and vibration,
and will prevent hull movements resulting in forces being
applied to the engine.

The responsibility for the design and installation of the
transmission system connected to the gearbox lies with
the boat designer, the boat builder, the naval architect or
the engine installer. It is recommended that a Torsional
Vibration Analysis (TVA) is carried out on the complete
drive system. Mass Elastic Data can be provided on
request from Wimborne Marine Power Centre.

Figure 1 shows a simple arrangement, where the propeller
shaft is supported only by the gearbox coupling and an
outboard rubber bearing at the propeller end. Entry of water
into the boat is prevented by a shaft seal, which must be
flexibly mounted to allow for engine movement. A flexible
shaft coupling (2) is fitted to the gearbox coupling, to allow
momentary angular misalignment in operation.

This system is only suitable for applications where the
speed, diameter, and unsupported length of the propeller
shaft will not induce ‘whirling’ (i.e. the centrifugal force
generated by the speed of rotation is not sufficient to bend
the shaft into a bow shape).

Figure 1 also shows a cutless bearing (3), flexibly mounted
shaft seals (4), reinforced rubber hose (5), graphited
asbestos string (6), stuffing box (7) and the drive shaft (8).

Where the propeller shaft length is such that it cannot be
simply supported by the gearbox coupling and ‘P’ bracket,
without the risk of whirling, the arrangement shown in figure
2 may be adopted.

Water supply (4) for bearings (use hose from M14 x 1.5
tapping on heat exchanger end cap). End cap with tapping
is optional.

In this case one or more additional bearings (3) are included
in the shaft log, and flexible shaft couplings (2) (which will
accept thrust) are used to permit the engine to move on the
flexible mountings (1) .

Warning! Use a syphon break (5) where a water lift exhaust
system is specified.

A variation of this is to use a thrust block (bearing) at the
point where the shaft emerges from the log into the engine
room, together with constant velocity joints at each end of
the short shaft connected to the gearbox coupling.
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N40475 Chapter 4

Exhaust systems

A range of exhaust components are available for use
with all types of exhaust system. The components
are designed to connect together, allowing complex
systems to be built from stock items, to suit most
installations.

Caution: In all types of exhaust system the exhaust
back pressure must not exceed 15kPa, when
measured within 306mm (12 inches) of the exhaust
outlet from the engine.

Wet systems

Figure 1

Wet exhaust systems, where the auxiliary water
used to circulate through the heat exchangers on the
engine is finally dumped into the exhaust pipe to cool
the exhaust gases, are the most common choice for
small craft. Their principal advantage is that a rubber
exhaust hose may be used, with a fairly low surface
temperature, which presents no risk of fire.

The exhaust bore is 125mm (5”).

A general arrangement for such a system is shown on
Figure 1. In many cases the exhaust outlet passes
through the transom, just above the waterline (1). It
will be seen that a minimum fall of 5° (2) is required,
and that the point of water injection must be at least
8 inches above the waterline (3), although the actual
height necessary for a particular boat can only be
decided in the light of the exhaust system design,
and the pitch and roll which may be encountered in
service.

Caution: It is essential that the exhaust system is
designed so that water from the exhaust does not
enter the engine under any conceivable operational
condition.
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Chapter 4

Figure 2 shows the exhaust elbow (1) with water
injection and insulating blanket (3) & (4). The elbow
can be rotated (2) to achieve the optimal position.

Note: The exhaust elbow must have a fall of 10°
downwards.

If a taller system is required then a dry 90° elbow
(not shown) can be used on the turbocharger outlet
with the water injected elbow (1). As both elbows use
a clamp, full articulation can be utilised to suit most
applications

Note: The clamps are to be torqued to O9Nm.

Due consideration must be given to providing flexibility
in the exhaust hose, particularly if the engine is
flexibly mounted. Where the exhaust hose must pass
through a bulkhead immediately behind the engine it
is preferable that the arrangement shown in figure 3 is
adopted, using rubber bellows (1) to provide flexibility.

Note: that the bellows should be in an unstrained
condition when fitted, a minimum fall of 5° (3) is
required, and that the point of water injection must be
at least 8 inches above the waterline (2).

Note: A single double hump bellows can be used
where space is restricted.

Caution: Movement of the engine on the flexible
mounts must not be restricted by the exhaust hose.
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Figure 4
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Chapter 4

Dry systems

Dry exhaust systems for marine installations need
careful design to minimize the disadvantages of
enclosing components that are at a high temperature
in confined spaces.

The first part of a dry system should include a flexible
connection so that excessive weight is not carried
by the connection to the engine. Connections of the
stainless steel bellows type are suitable, but care
must be taken to ensure that they are only required to
accommodate movements that do not involve twisting
the ends of the bellows relative to each other.

The remainder of the exhaust system should be well
insulated to avoid fire risk.

If there is a long exhaust run which gains height as it
leaves the engine, it may be necessary to incorporate
a trap to collect condensate and allow it to be drained.

Figures 4 shows a typical system. The minimum bore
of the exhaust pipe should be 85mm (3.34 inches).

(1) Bracket with link to allow for movement due to
expansion in the exhaust system (horizontal exhaust
systems should be suspended from the deck head
using similar brackets - rigid brackets should not be
used).

(2) Insulating lagging.

(3) Rigid bracket to support the weight of the vertical
exhaust system.

(4) Heat blanket.

(5) Twin stainless steel bellows fitted to avoid torsional
load on bellows unit.

(6) Heat blanket.

(7) Turbocharger adaptor.
(8) Heat blanket.

(9) 90° Elbow.

Note: When fitted, the bellows units should be in
an unstrained condition so that the full bellows
movement is available to absorb expansion and
engine movement.
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Chapter 4 N40475

Part dry, part wet systems

Even where the engine is mounted well below the waterline
the advantages of a wet system can still be gained, providing
that water injection takes place at a point sufficiently above
the waterline.

In these circumstances the part dry, part wet system
shown in figure 5 can be utilised. The modular exhaust
components allow a system to be readily constructed,
utilising a tall dry riser, followed by a water injection elbow.

(1) Stainless steel bellows.

(2) Optional high rise extension - not factory supplied.

Figure 5
(3) Flexible hanger. g

(4) Point of water injection to be 200mm (8 inches) minimum
height above water line.

(5) 5° minimum average fall.

(6) Water line.

Water lift systems

Figure 6 shows the main features of such a system, which
utilises pressure developed by the exhaust gases to
force a mixture of gas and water to a height which may
be considerably above the engine. When the engine is
stopped the exhaust tank contains the water which falls
back from the exhaust riser.

If a proprietary unit is used the manufacturers instructions
should be carefully followed, but figure 5 identifies the key
features.

(1) Exhaust tank (water lock).

(2) Water injection elbow.

(3) To overboard outlet.
(4) 1/2” bore siphon break.

(5) Top of exhaust riser and point at which the siphon break )

is connected to the engine pipe work must be above the Figure 6
water line under the worst possible conditions (hormally

a distance of 450mm (18”) under static conditions will be

sufficient)

(6) Exhaust riser.

Note: that the system must meet the requirement for
the maximum exhaust back pressure to be not greater
than 15kPa, measured within 305mm (12 inches) of the
turbocharger/ exhaust outlet. Minimum volume of exhaust
tank should be 3 times the volume of the water in the riser.
The tank should be installed near the centre-line of sailing
craft.
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Figure 7

Chapter 4

Silencers

In some applications a reduction in noise levels from
the exhaust would be desirable and to that extent, a
silencer can be fitted.

The exhaust system ejects the cooling water as
well as silencing the engine’s combustion noise and
removing the exhaust gases. The system must create
minimal restriction to the flow of exhaust gases, known
as back pressure, or the engine may be damaged.

Figure 7 shows an engine sited well above the
waterline (1), with a gradient steeper than 5° to the
back of the boat. The water will run naturally down the
exhaust to the stern. To reduce noise a straightforward
in-line silencer (2) should be used.

Note: The above is used in relation to 15kPa.
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N40475 Chapter 5

Engine room ventilation

The engine room must be ventilated for two reasons:
1. To supply the engine with air for combustion.

2. To provide a flow of air through the engine room to
prevent an excessive temperature build up, which may
cause components such as the alternator to overheat.

Note: The air temperature entering the engine should not
exceed 52°C (126°F). The air temperature entering the
engine room should not exceed 60°C (140°F).

In most applications in temperate climates, the engine
will draw air from the engine room. If this is the case then,
as a rough guide, it can be taken that every horsepower
produced by the engines requires, as a minimum, 161 sq.
mm, (6.34 sq.ins.) of vent area. If the boat is likely to be
used in hot climates, and if engine room ventilation fans are
fitted, then a vent area of 322.58 sq.mm (12.7 sq.ins.) per
horsepower should be provided. Wherever possible a flow
Figure 1 of air through the engine room should be encouraged by
using forward facing intake vents to take advantage of ram
airflow, together with other vents to allow hot air to escape.

Noise absorbing chambers (1) with deflector baffles and
noise absorbent material (2) are positioned to direct
ventilation air flow over a large surface area of absorbent
material.

Cross sectional area of air flow path must not be too small.

With an effective ventilation system the engine air intake
temperature will be no more than 10°C higher than the
outside air temperature.

Note: For the minimum cross section of air duct
per engine see ‘Reference data’ at the back of this
manual.

The air entry vents should be situated where spray is not
likely to enter them and some form of water trap is desirable
(see figure 1). Preferably the air ducts should reach the
engine compartment at the sides of the hull so that water
will fall into the bilge.

When the engines are shut down after a run at high output
in high ambient temperature conditions, it will be found
that very high air temperatures will build up in the engine
compartment. In boats with open cockpits this is usually of
no real consequence but if the engines are mounted below
a wheel house, then unpleasantly warm conditions may
result. In these circumstances engine room ventilation fans
are beneficial, preferably arranged to exhaust air from over
the engine.

Page 15



Chapter 5 N40475

Page 16



N40475 Chapter 6

Engine cooling systems

Auxiliary water systems

A completely separate sea water system should
be provided for each engine to prevent a blockage
resulting in the need to shut down more than one
engine and a typical system is shown in figure 1.

The water intake fitting (4) should not project
appreciably below the bottom of the hull and it should
be situated well clear of other components such as
shafts, logs, rudders to prevent flow problems at high
speeds.

The intake fittings and pipework should have a
minimum bore of 32mm (1.25”) be provided. This
should be of the full flow type giving unobstructed
passage to the water in the open position, with a
minimum bore of 32mm (1.25”).

Between the intake fitting and the sea water pump (1)
on the engine, there should be a strainer (5) which
should be easily accessible for routine examination,
and should be easily removable.

From the sea water strainer a pipe (2) should be
run to the sea water pump inlet connection on the
engine. The pipe may either be mainly rigid, of for
example copper or cupro-nickel, or flexible, but only
flexible hose which is reinforced to prevent collapse
should be used. Rubber hose connections in the sea
water system should be kept as short as possible.
The system must be sufficiently flexible to permit
the engine to move on its flexible mountings. The
sea water pump connection is for hose with a 32mm
(1.25”) bore.

Care should be taken to use compatible materials
in the sea water systems, to prevent excessive
electrolytic corrosion. Systems incorporating copper,
cupro-nickel, stainless steel Type 316, gun-metal,
silver solder, and aluminium brass will generally be
satisfactory. Components made from lead, iron, steel,
aluminium or its alloys, zinc or magnesium, should be
generally avoided. Refer to section 8 on anodes.

Note: Where possible mount the strainer (5) so that
the top is just above the waterline (6) - to facilitate
cleaning.

Figure 1
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Chapter 6

Keel cooling system

This engine may be purchased in a form suitable
for keel cooling, using two separate coolers, one for
the cylinder jacket circuit and one for the aftercooler
circuit. Figure 2 shows the connections provided for
the coolers. The requirements for each section are as
follows:

Models M190C | M216C | M250C | M300C

Cylinder Jacket Circuit

Heat rejection /kW. 12 e et U

Design value for the
water temperature

at the exit from the keel
cooler /°C.

65 65 65 65

Design value for the
water flow through the
cooler.

*Pipework to suit 45mm
(1.75”) bore hose
connections /I min-"-

174 201 201 201

Thermostat opening

temperature /°C. & €3 £ *

Aftercooler Circuit
(Includes gearbox oil
cooler)

Heat rejection /kW.

32 36 42 44

Design value for the
water temperature

at the exit from the cooler
°C.

Design value for the
water flow through the
cooler.

Pipework to suit 32mm
(1.25”) bore hose
connections /I min'

38 38 38 38

119 S8; &8 158

Note: Under extreme conditions the water flow in the
jacket circuit may increase to 182 I/min (40 gallons/
min.)

The pipework between the engine and coolers should
be as short and direct as is possible, but should be
sufficiently flexible to allow the engine to move on it's
flexible mountings. The layout should discourage the
formation of air locks, and venting points should be
provided wherever an air lock is likely to occur.

The keel cooling system should normally be filled with
a water/antifreeze mixture containing 50% antifreeze.
This mixture is necessary even in warm climates, as
the anti freeze contains corrosion inhibitors which
protect the engine cooling system.

Figure 3 shows the items not supplied with the engine
as unshaded.
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Engine
Thermostat

Fresh water pump
Aftercooler
Gearbox oil cooler
Exhaust manifold
Remote tank

. Cylinder
cooler

ONoaRWON=2

jacket grid

N40475

9. Aftercooler grid cooler
10. Auxiliary water pump
11. Integral oil cooler
12.Bleed
13.Part  of
remote kit

supplied

Figure 3
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Fuel systems

Cleanliness of fuel system components

Cleanliness of the engine

NOTICE
It is important to maintain extreme cleanliness when working on the fuel system, since even tiny particles can
cause engine or fuel system problems.

Ensure the external surfaces of the engine are clean and dry before commencing work. Remove dirt and loose
debris before starting a repair on the fuel system. Ensure that no high pressure water is directed at the seals
for the injectors.

Environment

When possible, the service area should be positively pressurised with a clean air supply in order to ensure
that the components are not exposed to contamination from airborne dirt and debris. When a component is
removed from the system, the exposed fuel connections must be closed off immediately with suitable sealing
plugs. The sealing plugs should only be removed when the component is reconnected. The sealing plugs must
not be reused. Dispose of the sealing plugs immediately after use. Contact your nearest Perkins distributor in
order to obtain the correct sealing plugs.

New components

High pressure fuel lines are not reusable. New high pressure lines are manufactured for installation in one
position only. When a high pressure line is replaced, do not bend or distort the new line. Internal damage to the
pipe may cause metallic particles to be introduced to the fuel.

All new fuel filters, high pressure lines, tube assemblies and components are supplied with sealing plugs.
These sealing plugs should only be removed in order to install the new part. If the new component is not
supplied with sealing plugs then the component should not be used. The technician must wear suitable rubber
gloves. The rubber gloves should be disposed of immediately after completion of the repair in order to prevent
contamination of the system.

Refuelling

In order to refuel the diesel fuel tank, the refuelling pump and the fuel tank cap assembly must be clean and
free from dirt and debris. Only use fuel, free from contamination, that conforms to the specifications in the
Users Handbook.

Design and assembly faults in the fuel system are responsible for many problems with marine diesel engines.
A good system is not hard to achieve, being largely a matter of avoiding obvious pitfalls.

Fuel connections

A common reason for service problems with fuel systems is the use of poor or incompatible connectors, where
the pressure tightness depends upon the use of sealing compounds, hose clamps, fibre washers trapped
between inadequate and unmachined faces, or compression fittings which have been over-tightened to the
point where they no longer seal.

Cleanliness during initial assembly is also of vital importance, particularly when fuel tanks are installed, as
glass fibres and other rubbish may enter tanks through uncovered apertures.
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Thread details of the connections on the engines for fuel pipes
* Fuel feed - 11/16” ORFS

¢ Fuel return - 11/16” ORFS

It is strongly recommended that the flexible fuel pipes, available as an option with the engine are used, which
are as follows:

Fuel feed

The free end of the flexible pipe has a 11/16” ORFS ended fitting, and is supplied with an connector to 1/4”
NPT.

Fuel return

The free end of the flexible pipe has a 11/16” ORFS ended fitting, and is supplied with an connector to 1/4”
NPT.

Fuel tanks should have the following features:

» The filler neck should be raised so that water will not enter when filling.

» The filler cap should seal effectively to prevent water entering when under way.
» Avent pipe should be fitted, again in such a way as to avoid the entry of water.

* The tank should have a sump or angled bottom with a drain tap so that water and sediment can be removed.
(This is not always possible).

* Internal baffles may be required to prevent fuel surge.
» The tank should have a removable panel to simplify cleaning.

» The fuel pipe work should be as simple as possible with the minimum of valves and cross connections, so
that obscure fuel feed problems are minimised.

* The tank should have at least two connections; a fuel feed connection, and a fuel return connection.
Whenever possible a tank should only supply one engine, but in any case each engine should have its own
fuel pipes, from tank to engine.
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Typical fuel systems
The more simple the fuel system, the better it will
perform in service. Figure 1 shows an ideal system.

1. Fuel tank.
. Fuel return pipe.

. Manual fuel feed.

2

3

4. Stop cock.
5. Vent.

6

. Drain.

In some applications there may be legislation that
requires that fuel lines draw from, and return to ,
the top of the tank. Figure 2 shows an acceptable
arrangement.

1. Fuel tank.
. Fuel return pipe.

. Manual fuel feed.

2
3
4. Vent.
5. Fuel feed tap.
6

. Drain tap

The fuel tank may be steel, aluminium, or G.R.P. or,
alternatively, a rubber bag tank may be used. The
main fuel connection is taken from the rear of the tank
so that all the fuel is available for use when under way
when the hull will be at an angle. The fuel return is
extended within the tank to near the bottom in order
to prevent air locks which can arise due to siphoning
of the fuel when the engines are stopped.

The fuel lines may be of metal, either copper or ‘bundy’
steel tubing used either with compression fittings or
preferably soldered nipples, with a flexible armoured
rubber hose to connect to the primary fuel filter.

This simple fuel system is satisfactory when one or
more engines are run from a single fuel tank, and
it may also be used when there are two tanks each
supplying one engine. In the latter case the system
may include a cross connection, between the tanks by
means of a balancing pipe, with a valve, at each end.
In some installations cross connecting pipes between
the two engine feed pipes and the two engine return
pipes have been used, but valves are necessary
in every line so that the appropriate system may
be selected, and the complexity of installation and
operation is such that the advantages in operating
flexibility are out-weighed by the possibility of obscure
problems due to component malfunctions, incorrect
operation or engine interaction.
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In some cases it is necessary to have a number of
fuel tanks in order to achieve the required operating
range. In such cases, where possible, one tank
should be regarded as the main tank for each engine
and the other tanks should be arranged so that they
will drain into the main tank by gravity. If a gravity
system is not possible, then the system shown in
figure 3 should be used.

Figure 3 shows a collector tank (1), fed by all the
storage tanks and connected to the engine feed (2)
and return systems (3), but with a vent pipe (4) taken
to any convenient tank.

There is no doubt however, that a simple fuel system
as illustrated in figure 1 should be used wherever
possible, as having a completely separate tank and
supply to each engine guarantees that if an engine
stops, due to running out of fuel or to water or foreign
matter in the fuel, the other engine will not be affected
simultaneously. This will give some time for appropriate
manoeuvring action to be taken. The simple system Figure 3
will also require the minimum number of valves and

fittings, which ensures maximum reliability in service.

Alarm tank

If the engine is equipped with duplex fuel pipes the
sensor in the alarm tank detects if there is a leak in
the inner fuel pipe.

When there is a leak, the fuel will occupy the cavity
between the two fuel pipes and flow down to the alarm
tank and activate the sensor alerting the operator.

Note: Additional monitoring devices are required that
are not incorporated within the ECM.
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Chapter 8

Engine electrical systems

A plug-together electrical system is available with
the engine, providing the following choices from the
engine connection:-

 Interconnecting cables of 12m lengths are standard.
3, 6, and 9m lengths are available as options.

* Optional harness to allow multiple instrument
panels to be fitted.

* 12V or 24V operation.

* Instrument panels - main, auxiliary or digital, which
may be used individually or in combination with a
keyswitch panel.

Engine wiring looms

The engine wiring loom connects the starter, alternator,
breakers, electronic engine controller (ECM), electric
stop, engine senders and injectors to a waterproof
(IP67) multiway connector situated on a flying lead
attached to the engine.

The engine circuit diagram can be found at the back
of this chapter.

When working on the harness, always secure the
harness in the original position with the correct clips
and away from pinch points, heat, and sharp edges.

The connectors are keyed to fit in only one direction,
which ensures proper pin to socket alignment. Never
force connectors, as they should fit together with
minimal effort.

Connectors are designed to seal out dirt and moisture
without the use of electrical grease.

When servicing the harness, inspect the condition of
the seals on the connectors. When pins are unused,
be sure to use blanking plugs to protect the connector
against dirt and moisture.
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Breakers

N40475

Note: Breakers are provided to protect the electrical
system against accidental short circuits. The risk is
highest when the engine is being installed, or when
additional equipment is wired in, and is negligible
during normal operation.

The breakers may be found on the right hand side
above the oil filter, see figure 1.

* 10Amp - negative glow plug.
* 105Amp - positive glow plug.

Figure 1
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Figure 2

Chapter 8

Interconnecting cables

Interconnecting cables (figure 3) are used to join the
engine (1), throttle (3), battery (4), via the marine
junction box (2), to the instrument panel(s) (5). Cables
are made in a 12m length as standard, 3, 6 & 9 lengths
are optional. If a longer cable is required it should be
ordered as a special item, to be made in one piece.

Figure 2 shows:

Engine.

MJB (Marine Junction Box).

Throttle.

Battery (customer supplied).

Instrument panel - main or auxiliary.

MMPD, digital panel.

Keyswitch panel.

Harness, engine to MJB.

Harness, throttle.

0. Harness, main or auxiliary panel, J1939 requires
tee connector.

11. Harness, keyswitch.

12. Harness, MMPD (digital panel).

13. Battery lead (customer supply).

14. Master/slave lead.

SPeNooaRWNA
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Instrument panels

Three types of panel are available, providing different ! l Q @

levels of instrumentation.

Main panel
* 12 or 24 volt operation from same panel.

20
15 25
Q\\\\\\\Iu////

\g\\\

« IP 65 rated from front facia, switches/gauges P67 I z”

rated. Z 5

7 <
The ‘Main Panel shown in Figure 4 is 250mm x o L1176
175mm and includes:- ~
==

1. Tachometer [ﬁ['e=rl ing J
2. Engine hours/fault code display |—
3. Warning light é d)
4. Oil pressure gauge
5. Warning light
6. Water temperature gauge
7. Warning light 232mm
8. Warning lamp 25mm
9. Diagnostic lamp 157mm
10. Engine crank
11. Voltage gauge
12. Warning light K ' /
13. Keyswitch on/off Figure 4
14. Engine stop switch

15. Panel illumination

The cutout dimensions are shown below the panel
illustration.
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Auxiliary panel
* 12 or 24 volt operation from same panel.

164mm

124mm

Figure 5

» |IP 65 rated from front facia, switches/gauges IP67

rated.

The ‘Auxiliary panel’ shown in figure 5 is 180mm x
140mm and includes:-

1.

9.

© N o o 2 W DN

Tachometer

Engine hours/fault code display
Warning light

Warning lamp

Engine crank

Keyswitch on/off

Diagnostic lamp

Engine stop switch

Panel illumination

The cutout dimensions are shown below the panel
illustration.
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Mini Marine Power Display (MMPD)
digital panel

Single engine support.

» Displays engine parameters and fault codes with
audible alarm.

» 5 display screens.
» High resolution display 320 X 240 DPI.

» Transflective screen improves readability by
reflecting more or less light conditions as ambient
light changes.

» Display brightness fully adjustable.
» Operates on 12 or 24 V systems.

» Supports several languages - English, German,

French, Dutch, Portuguese, Norwegian and
Italian.
e |P 67 rated.

The ‘Digital panel’ shown in Figure 6 is 150mm x
103mm and includes:-

1. Display:

2. Screen illumination
3. Alarm mute

4. Scroll forward button
5. Scroll back button

The cutout dimensions are shown below the panel
illustration.

Keyswitch panel
The ‘Keyswitch panel’, used with the digital panel, is
shown in figure 7 and is 110mm x 90mm and includes:-

Engine crank
Warning lamp
Diagnostic lamp
Engine stop switch
5. Keyswitch on/off

The cutout dimensions are shown below the panel
illustration.

hoObd-=
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Throttle synchronization / slow vessel

mode panel

The function of the synchronization switch, figure
8, designates one of the throttles in a dual engine
installation as the master throttle. When the switch (1)
is activated each engine will respond to this master
throttle.

One parameter must be configured in EST prior to
using a secondary throttle position sensor. In the
configuration screen, Secondary Throttle Enable
Status defaults to “Disabled” and must be set to
“Enabled”. If the “Number of Synchronized Engines
Configuration” parameter is programmed to more
than one engine, this parameter is automatically set
to “Enabled”.

Engine response to the synchronization switch

Position of the switch Engine response

Starboard Both engines respond to
the starboard throttle

None Each engine responds
to a separate throttle

Port Both engines respond to
the port throttle

The slow vessel mode (2) reduces the low idle of the
engine to 600rpm. This feature allows the customer to
operate the vessel at slow speeds with all engines in
gear for manoeuvring. Slow Vessel Mode cannot be
engaged during the first 15 seconds after the engine
has started or while the engine is in cold mode. When
slow vessel mode is engaged, the desired engine
speed will ramp down to the appropriate speed at a
fixed rate. Slow vessel mode can be exited at any
time. When slow vessel mode is disengaged, the
desired engine speed will ramp up to the appropriate
speed at a fixed rate.

Item (3) is a spare orifice for customers use.
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Possible panel configurations.
A variety of panels may be run simultaneously, in any
of the combinations as shown in figure 9.

1. Power supply.

2. Cable or electronic throttle and gearbox control
options.

Main panel.
Auxiliary panel.

Mini Marine Power Dispaly (MMPD) digital panel.

o o

Keyswitch panel.
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&3 Perkins

SYSTEM INFORMATION

User Name : USERD000D1 (D
Software Version : 204-0777-00

RBL Version : 01.04

Serial Number:  1539G027

Unit Location: ~ Port Wing Station
Engine Location : Port

Display Units : English

Vessel Spd Units : Knots

| Menu

€3 Perkins

CONTROL SYSTEM INFORMATION

PCP Version :
Troll Mode :
Troll Set Engine Speed : 750
Engine Sync Master : Port

Active Station Location : Engine Room
SA SYMSYC N TR
Station Button Status : On Off Off On Off

000-0000-00
Traditional

Station Lamp Status : On On Off On Off

\i

Figure 10
H ® Ch H @ Cha

ange nge
& Perkins oz |83 Perkins ~
SYSTEM INFORMATION SYSTEM INFORMATION  —
User Name : USERD00001 (1} Exit User Name : Exit
Software Version : 204-0777-00 Software Version : 204-0777-00
RBL Version : 01.04 RBL Version : 01.04
Serial Number:  1539G027MP ﬁ Serial Number:  1539G027MP ﬁ
Unit Location: ~ Port Wing Station Unit Location:  Port Wing Station
Engine Location : Port Engine Location : Port
Display Units:  English b Display Units:  English L
Vessel Spd Units : Knots Vessel Spd Units : Knots

Figure 11

Mini Marine Power Dispaly (MMPD)

instructions

The Mini Marine Power Display (MMPD) provides
current engine and transmission operating data. The
screen can be customized to display various engine
parameters.

Information screens

There are two information screens available, the
System Information screen and the Control System
Information screen (figure 10). Pressing the button
labelled Menu will display the System Information
screen or the control system Information screen.

The System Information screen is the first screen
displayed by default, however the MMPD will retain
which information screen was displayed last until a
power-off/reset.

System information screen

The System Information screen will display the current
User Name, Software Version, ROM Bootloader
Software Version, Unit Serial Number, Unit Location,
Engine Location, Display Units, and Vessel Speed
Units.

Pressing the button labelled Menu will display the
System Information menu screen. On this screen, the
button function is re-defined as shown on the right
side of the screen, see figure 11. If a diagnostic code
is active and the diagnostic code window is on screen,
the button actions return to their normal definitions.

Pressing the up or down arrow button will cause the
top menu item (labelled Change Screen) to scroll
through the items to be changed (Change Screen,
Change User, Change Unit Location, Change Display
Units, and Change Vessel Speed Units) and cause
the selected data to be displayed in reverse video.

Pressing the alarm button will cause the specified
parameter to scroll through each available value (i.e.
Change Vessel Speed would scroll through Knots,
MPH, and KPH). Pressing the button labelled Exit will
return the display to the System Information screen
and save any changed data to non-volatile memory.
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Change screen

Pressing the alarm button will cause the Control
System Information screen to be displayed. This
option is only available if the MMPD has detected a
Powertrain Control Processor (PCP) on the CAN data
link.

Change user

Pressing the alarm button will cause the displayed
User Name text to scroll through the available user
names.

Change unit location

Pressing the alarm button will cause the displayed
Unit Location text to scroll through the available
location selections.

The vessel locations that are available are: Bridge,
Port Wing, Starboard Wing, Tower, Engine Room, Aft
Station, Fly Bridge, and Bow Station.

Change display units

Pressing the alarm button will cause the displayed
Display Units text to scroll through the available units
selections (English and Metric).

Change vessel speed units

Pressing the alarm button will cause the displayed
Vessel Speed Units text to scroll through the available
units selections (Knots, MPH, and KPH).

Change system information screen

The Control System Information screen will only be
displayed if a Powertrain Control Processor (PCP)
is detected on the data link. This screen will display
the PCP software part number, Troll Mode, Troll Set,
Engine Speed, Engine Sync Master, Active Station
Location, active Station Button Status, and Active
Station Lamp Status. Pressing the button labelled
Menu will display the screen shown in figure 12.
On this screen the button functions are re-defined
as shown on the right side of the screen. However,
in the presence of a diagnostic code window button
actions return to their normal definitions. Pressing
the up or down arrows will cause the top menu item
(labelled Change Screen) to scroll through the items
to be modified (Change Screen, Change Troll Mode,
Change Set Speed, Change Sync Master, and Change
Station Location) and cause the selected data to be
displayed in reverse video. Pressing the alarm button
will cause the specified parameter to scroll through
each available value. Pressing the button labelled
Exit will return the display to the Control System
Information screen and transmit any changed data
items to the PCP.

. Change . Change
& Perkins' e |83 Perkins T
ICONTROL SYSTEM INFORMATION CONTROL SYSTEM INFORMATION | ——
PCP Version : 000-0000-00 Exit PCP Version : 000-0000-00 Exit
Trall Mode : Traditional Troll Mode :
Troll Set Engine Speed : 750 Troll Set Engine Speed : 750
Engine Sync Master:  Port 1? Engine Sync Master:  Port ﬁ
Active Station Location : Engine Room | Active Station Location : Engine Room | |

SA SYMSYC H TR SA SVMSYC H TR
Station Button Status : On Off Off On Off {L Station Button Status : On Off Off On Off &
Station Lamp Status : On On Off On Off Station Lamp Status: On On Off On Off
Figure 12

Page 32



N40475

€ Perkins’

CONTROL SYSTEM INFORMATION

PCP Version : 000-0000-00
Troll Mode : Traditional
Troll Set Engine Speed : E&l]

Engine Sync Master : Port

Active Station Location : Engine Room
SA SYMSYC N TR

Station Button Status : On Off Off On Off

Station Lamp Status : On On Off On Off

Cancel

Figure 13

Chapter 8

Change screen
Pressing the alarm button will cause the System
Information screen to be displayed.

Change troll mode

Pressing the alarm button will cause the displayed
Troll Mode to scroll through the available troll modes
(Traditional and Intelli-Troll).

Change troll speed

Selecting Change Troll Set Speed (as figure 13) will
display the following screen. Pressing + will increase
the set speed by 1 rpm and pressing — will decrease
the set speed by 1 rpm. Pressing Save will cause
the MMPD to send the data to the PCP (and exit the
screen), and pressing Cancel will cause the MMPD to
exit the screen without sending any data to the PCP.

Change engine sync master

Pressing the alarm button will cause the displayed
Engine Sync Master to scroll through the available
sync master selections (PORT and STBD).

Active station location

Displays the Active Station Location (Bridge, Port
Wing, Starboard Wing, Tower, Engine Room, Aft
Station, Fly Bridge, and Bow Station). If the PCP
reports that there is no active station, then the MMPD
will display NONE in the Active Station Location field.

Button status indicator
The Station Button Status indicators display the
button status as read by the active control station.

« SA-—Activate Station Button Status

* SVM - Slow Vessel Mode Button Status

* SYC - Engine Synchronization Button Status
* N —Idle (Neutral) Lockout Button Status

TR — Trolling Mode Button Status

Lamp status indicator

The Station Lamp Status indicators display the
commanded lamp status from the active control
station.

» SA - Activate Station Lamp Status

* SVM - Slow Vessel Mode Lamp Status

* SYC - Engine Synchronization Lamp Status
* N —Idle (Neutral) Lockout Lamp Status

* TR —Trolling Mode Lamp Status
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Vessel status bar

The status indicators are shown across the top of
the screen in reverse video and are only available on
parameter screens, except for the diagnostic icon,
which is shown on all screens.

Status items (figure 14)

A w0 bd =

5. Engine synchronization status.

Troll mode status.

Active diagnostic status of active station location.
Slow Vessel Mode (SVM) status.

Gear position

The Diagnostic icon overrides the Active Station
Location when there is an active diagnostic condition.

Parameter Status Display Text
Slow Vessel SVM active SVM
Mode (SVM) SVM inactive No text

displayed
Gear position Forward AHEAD
Neutral NEUTRAL
Reverse ASTERN
Gear Lockout Gear L/O
Active
Troll Mode Troll active TROLL
Troll inactive No text
displayed
Engine sync Synchronized SYNC-P
mode PORT
Synchronized SYNC-S
STBD
PORT Master CRUISE-P
Sync cruise
active
STBD Master CRUISE-S
Sync cruise
active
Sync not active No text
displayed
Active station® bridge BRIDGE
PORT Wing PORT WING
STBD Wing STBD WING
Tower TOWER
Engine room ENG ROOM
Aft station AFT STATION
Fly bridge FLY BRIDGE
Bow station BOW
STATION

* If there is an active diagnostic, the word DIAGNOSTIC will be
displayed in place of the active station location.
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Cables required
Where Used: Connects the PCP and MMPD displays
into the J1939 data link.

The J1939 data link (item 1 figure 15) can not exceed
40 meters (131ft.).

Requires:

MMPD drop cable
Tee to Tee cable
6-pin Tee

Termination resistor

Termination resistor (figure 16)
Used to terminate the ends of a data link run. Two
termination resistors required

Tee connector (figure 17)
Used to connect tee to tee cables.

CAN Data Link
SAE J1939-15: Unshielded twisted pair.

The CAN network operates at 250 Kb/sec, it follows
J1939-15 protocol.

J1939-15
Maximum Drops (nodes) 10
Maximum Cable Stub Length 3M
Maximum Cable Stub Length for
service connector 2.66M
Maximum Bus Length 40M
Shielded Cable NO
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For engines without an MJB (Marine
Junction Box)

The customer connect harness (figure 18) can be
used as a connection point for the various control
panel options for both single engine applications and
twin engine applications and is intended as a direct
replacement for the MJB whilst maintaining the same
functionality.

Figure 19 shows the main components.

1. Engine interface (ECM).

Twin engine.

Throttle synchronisation and slow vessel mode.
Key switch.

Throttle.

J1939.

Fuse (ignition).

© N o a0 M 0w DN

Fuse (ECM and battery).

Figure 19
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For engines fitted with the Marine
Junction Box (MJB)

» Provides circuit protection for the ECM and other
components connected to the on board monitoring
and control systems.

» Stand alone junction box for any marine application.

* Used with various lengths of wiring harness for
easier installation.

* Available for single (figure 20 item 1) or twin (figure
20 item 2) engine installations.

Inside the twin engine installation junction box,
there are two separate wiring sections, one for the
port system and a second for the starboard system.
These sections provide the interconnection points for
engine power and vessel control and monitoring. The
Marine Junction Box also provides circuit protection
for the ECM, keyswitch, and the other components
connected to the vessel control system.

PORT
IGNITION

Figure 20
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Single engine MJB features and

mounting details
1. Breakers.

Throttle.
Expansion.
ECM.
J1939.
Key/alarm.
Custom.

Throttle synchronization panel.

©® © N o a ~ v Dd

PDL connector.

-
o

. Power for the power train control processor (not
used).

11. Connection for battery + battery.
12. Connection for battery - battery.
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7C8a Twin engine MJB features and mounting
EE details
( 5 5 & 1. Breakers.
gg Perkins j 2. Custom (port side).
MARINE JUNCTION BOX I 3. Keylalarm (port side).
onT © e ) DF 4. J1939 (port side).
IGNITION © = ‘9© IGNITION ] i
mimm 9+ ECM (port side).
® ® ;
PRIMARY (=) @@ SECONDARY 3084 mm e . .
e . PP A 6. Expansion (port side).
' ot @® ® sron 7. Throttle (port side).
ECM © ] S© ECM .
o | ® ® 8. Throttle (starboard side).
9. Expansion (starboard side).
10. ECM (starboard side).

. J1939 (starboard side).

8
[e-3
3
3
o
o
@ —
[}
3
3
—
—

-
N

. Key/alarm (starboard side).

13. Custom (starboard side).
bq 14. Throttle synchronization panel
} { 15. PDL connector.
0O
PORT { 16. Power for the power train control processor (not

{ used).

O

b { 17. Connection for battery + battery.

b {

O @"E‘”“““""‘ 18. Connection for battery - battery.
4 LN

b

7 U0 IOUHI 0
P

BATTERY
+12V/24V -

Figure 22
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Power connections
1. Marine junction box.

Battery reverse isolator.

2
3. Batteries
4

Minus battery bus bar.

Cable 4 Stations 8 Stations
length* 12 volt | 24 volt | 12volt | 24 volt
5ft.(1.52m) | 10 AWG | 12AWG | 6AWG | 10 AWG
10ft
(3.05m) 10 AWG | 12AWG | 6 AWG | 10 AWG
15ft 8AWG | 10AWG | 4AWG | 8AWG
(4.57m)
251t 6AWG | 8AWG | 2AWG | 6 AWG
(7.62m)
30ft
4AWG | 8AWG | 1AWG | 4AWG
(9.14m)

*Refer to ABYC rules E-11 for AC & DC electrical systems
on boats for more details.

Figure 23

Note: Perkins recommends installing two +battery
and two -battery cables from the reverse isolator to
the MJB and from the reverse isolator to the batteries.

Current requirements 12 or 24 vdc

system

The typical current draw for the MSCS with a twin
engine installation with 4 control stations is 30 amps .
The current draw for a twin engine installation with 8
control stations is 62 amps .

ECM port or starboard interface

connectors

The MJB provides two interface connectors, one for
the port engine and one for the starboard engine,
which connect to the J61 customer connector. The
connections are to interface with the ECM customer
connector and provide battery power, switched inputs
and data link signals to and from the ECM. The
pin out is the same for both the port and starboard
connectors .

Grounding the battery negative

It is recommended that the battery negative busbar
should be grounded as close as possible to the
battery, by a substantial connection to the bonding
system within the boat. This will reduce the likelihood
of interference between items of electrical and
electronic equipment fitted to the boat.
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Starter Interlock Switch
Starter Interlock Switch A

N/C

N/C
+Battery (Ignition Breaker)
+Battery (Ignition Breaker)

N/C

N/C

N/C

N/C

-Battery
-Battery

N/C

N/C

N/C

Trip Clear

N/C

Keyswitch Switch

N/C

N/C

N/C

N/C

N/C

N/C

Figure 24

Figure 25

Expansion Connector

1
2 >
s
s H
5>
6>
7
s
s H
10 H
11y
12)—
13 H
14 H
15|_
16|_
17|_
18—
19 H
20 H
21|-
22
23|_
24|_

1> @

2>j

Figure 26

Chapter 8

Port or starboard expansion connectors
The MJB provides two connectors, one for port
and one for starboard, which will be used for future
expansion. The pin out is the same for both the port
and starboard connectors.

Starter Interlock (Pins 1 & 2)

The starter interlock provides a means of preventing
the engine from starting through a switched circuit.
The starter interlock may be wired through a neutral
safety switch or other similar device. If no such device
is installed, a jumper wire should be installed between
expansion connector pins 1 and 2 as in figure 25.

Figure 26 shows a neutral safety switch (1), between
the starter interlock pins 1 and 2.
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Diagnostic lamp (Pin 2)

The diagnostic lamp, figure 27 alerts the operator
to the presence of an active diagnostic code. A
diagnostic code indicates a fault condition in the
electronic control system. The operator uses this
indication to help diagnose component failures in
the electronic control system. The diagnostic flash
codes should only be used to indicate the nature
of the occurrence of a diagnostic condition. The
flash codes should not be used to perform detailed
troubleshooting. Troubleshooting should be performed
using diagnostic codes that are displayed by using an
electronic service tool.

When the ECM is energized (keyswitch turned ON),
the warning lamp will turn on for five seconds. Then
the lamp will turn off unless the ECM detects a warning
condition.

1. Diagnostic lamp.

2. + Battery bus bar.

Warning lamp (Pin 1)
The warning lamp figure 28 is used to alert the
operator that an engine event has occurred.

A warning event code is active; the warning lamp is
on solid.

A derate event code is active; the warning lamp will
flash.

When the ECM is energized (keyswitch turned ON),
the warning lamp will turn on for five seconds. Then
the lamp will turn off unless the ECM detects a warning
condition.

1. Warning lamp
2. + Battery bus bar.

- Battery (Pin 11)
The minus battery input from the minus battery bus
bar

Keyswitch (Pin 12).

The switched battery input from the keyswitch, used
to supply +battery to the components connected to
the custom panel connector .

Maintenance Clear switch (Pin 16)

The maintenance clear switch is required to reset the
PM1 interval after maintenance has been performed
on the engine.

N40475

LA

N

®
-

@

Figure 27
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Cold start system

Cold start data 12V and 24V

Battery type with oil viscosity used Min average
Temperature VP Y Start aid type cranking speed Total ba"efy
rev/min voltage nominal
20w | 15W | 10W | 5W ow
5°C F Glow plugs 130 12V
-25°C 2XB Glow plugs 100 12V

Glow plugs and

-40°C 2XE block heating

100 12v

Battery performance
Battery Selection Tables By Engine-Results For Bare Engines based on min required speed of 100 rpm

Engine tested with 75% state of charge batteries and 1.7 mw cable resistance
Starter information Temperature & oil grade without glow plugs
Voltage Starter type -5°C 15W40
12V Iskra AZF 950
24V Iskra AZF 650
. . Battery minimum performance
Commercial reference number | Perkins code BS EN 50342 @ | SAE J537 (BCI) @ | DIN 43539 @
643 A 440 640 400
647 B 510 700 465
069 D 340 540 300
655 E 570 760 490
621 F 860 900 505

(1) Voltage no less that 7,5V after 10 seconds, 6V after 90 seconds at -18°C (0°F) across each 12V battery.
(2) Voltage no less than 7,2V after 30 seconds at -18°C (0°F) across each 12V battery.
(3) Voltage no less than 6,0V after 150 seconds at -18°C (0°F) across each 12V battery.

Battery to starter lead resistance

The resistance of the lead(s) used between the battery/batteries and the starter motor must not be more than
0.0017 ohms for 12V systems and 0.0034 ohms for 24V systems. More detailed information on types of battery
is available from the Wimborne Marine Power Centre.
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Battery isolator switches

A switch should be fitted in the positive lead to the
starter, as close to the battery as is convenient. The
switch should be suitable for a momentary current of
at least 950 Amps.

Zinc Anode bonding system

Caution: The engine may be damaged by electrolytic
corrosion if the correct bonding procedure is not
adopted. Please read the guidelines below carefully.

Electrolytic corrosion within the engine cooling system
and transmission can be much reduced or eliminated
by bonding the engine to a Zinc anode which is used
to protect through the hull metal fittings and other
metal components that are in contact with sea water.
The engine is fitted with a stud (figure 29 item 1) that
may be used for this purpose and is identified by a
label as shown in figure 30.
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Figure 29

BOATBUILDER

Use this stud to connect the
engine to the Zinc Anode system
installed in the boat.

(For further details see the Installation Manual)

O

Figure 30
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Typical system in common use

The bonding system in the boat should provide a low
resistance connection between all metals in contact
with sea water, together with a connection to a Zinc
sacrificial anode which is fixed to the outside of the
hull below sea level.

The bonding should consist of heavy stranded
wire (not braiding or wire with fine strands). It is an
advantage if the wire is tinned. Insulation is also an
advantage and should preferably be green in colour.
Although the current carried by the bonding system
will not normally exceed 1 amp, the cable sizes should
be generous as shown in the table below:

Length of run to .
Zinc Anode Suggested cable size
Up to 30 feet 7 strand / 0.85mm (4mm?)
30 - 40 feet 7 strand / 1.04mm (6mm?)

As many of the connections may be splashed with
sea water they should be soldered wherever possible
Figure 31 and clamped elsewhere, with the joint protected from
corrosion by neoprene paint, or a similar material, to
exclude water.

Figure 31 shows the main components.
(1) Engine.
(2) Propeller shaft.

(3) Sea cock.

(4) Zinc anode.

(5) Bonding stud.

(6) Common bonding wire.

(7) Through the hull metal fittings.

Optional sensors

* Throttle position.

* Fuel level.

» Transmission oil pressure.

* Transmission oil temperature.
» Exhaust gas temperature.

» Coolant level.

* Fuel temperature.

» Fuel supply pressure.
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Wiring diagrams

Chapter 8

MATING CONNECTOR OF MATING CONNECTOR OF

*See the CD for PC compatible version of this diagram.

ENGINE INTERFACE THROTTLE SYNC & SV FUSE (ECM & BATT) THIN ENGINE THROTTLE SVIC & SVM
BT CONNECTOR TABLE __JB-Cl bt CONNECTOR TABLE _ JB-C3 FUSE CONNECTOR TABLE __ JB-C7 AP CONNECTOR TABLE _ JB-C9 o7 CONNECTOR TABLE  JB-C10
CLR-GA__| WIRE _NAME | POS [TERM/PLUG CLR-GA___| WIRE NAME | POS |TERM/PLUG CLR-GA__| WIRE NAME | POS [TERM/PLUG CLR-GA__| WIRE NANE | POS [TERM/PLUG TLR-Gh T WIRE NAME| POS [TERM/PLUG
RD-14-GXL | 101-4B51 | | | 180-9340 YL-18-6XL_[M974-JB113] | | 180-9339 RD-4 101-FUSEI | 1 | 81-8731 T et-8737
8T-8731 BR-18-GXL | M973-J853 | 2 | 180-9339 RD-12 T01-FUSE2 |2 7 | 81-8137 7 [ sT-8737
BK-14-GKL | 229-J855 | 3 | 180-9340 YL-18-6XL | M974-JB70 | 3 | 180-9339 ACCESSORY_TABLE 3| 81-6737 T T er8737
PK-18-GXL | N972-9872 | 4| 180~ GY-18-GXL_ | R815-J874 | 4 | 180-9339 il PART_NAME PIN 1| 81-6137 Y G
RD-14-GKL | 101-852 | 5 | 180~ BK-18-GXL | 229-0810 180-9339 i WOLDER-FUSE__| 304-5284 T-8737 878737
BR-I3-GXL | 945-38106 | 6 | 180~ 878137 [ FUSE 113-8431 T-8137 & | 8T-8737
OR-18-GXL | 944-JB104 | 7 _| 180-934 PK-18-6XL_|W972-JB111 180-9339 T-8137 T T 878757
RD-14-GXL | 101-JB53 | 8 | 180-9340 BR-18-GXL_|M971-JBI10] 8 | 180-9339 5 | 81-8737 s T oT-8737
K-14-GXL_| 229-J861 | 9 | 180-934 BR-18-GXL_|M971-JBI18] 9 | I80- BUSE (IGNITION) 9 | 81-6737 o T sT-8737
R-18-GXL_| N971-JB11 | 10 | 180-934 PK-18-6XL_[M572-0B117] 10 _| 180- 10_| 81-8737 TR
K-18-GNL | 229-9B65 | 11 | 180-934 BR-18-GXL_|M973-08112] 11 | 180~ FUSE CONNECTOR TABLE _ JB-C8 I 8731 RS
12 | 81-8137 PU-18-6XL | F425-J867 | 12 | 180- CLR-GA | WIRE NAME | POS [TERM/PLUG 12 | 81-8137 7 TeT8737
13 | 81-8737 ACCESSORY_TABLE RD-4 105-FUSEI | ) ACCESSORY TABLE ACCESSORY TABLE
14| 81-8737 a1y PART_NAME PIN RD-12 105-FUSE2Z | 2 OIY___ | PART NAME | PN oY | PART NAME T
15| 81-8737 I RECEPTACLE_AS. | 190-7612 ACCESSORY_TABLE [ | _PLUG AS-CONN | 230-4009 1 [ FLus As-com | 155-2253
16| 81-8737 I WEDGE 3E-5180 aTy PART_NAME P/N
YL-18-GAL_| K300-J834 | 17 | 180-9340 I BACKSHELL | 311-8748 I WOLDER-FUSE__| 304-5284
GN-18-GXL | K980-J833 | I8 | 180-9340 | FUSE 113-849
19 | 81-8137
20 | 8T-8731
] 8737 KEY SWITCH
2 | s1-8137
3 | 8T-8737 i CONNECTOR TABLE __ JB-C4
BU-13-GKL | F429-JB05 | 24 | 180-9340 CLR-GA___| WIRE NAME | POS [TERM/PLUG
YL-18-GXL | F473-J806 | 25 | 180-9340 BR-18-6XL | J906-J80) | 1 | 180-9339
6 | 81-8131 2 | 81-8737
7 [ 8T-8731 PU-18-GXL_| 6966-J803 | 3 | 180-
8T-8137 PK-18-6XL | 39)-804 | 4| 180-
PK-18-GXL | 391-J804 10-9340 BU-18-6XL | FA20-JB05 | 5 | 180-
BR-18-GAL | J906-JB69 130-9340 YL-18-6XL | FA73-B06 | 6 | 180-9 1B.B4n .81
| | 8T1-8731 BK-18-6XL 229-JB07 7] 180-933 CONDYIT-FLEX-221D CONDUIT-FLEX-171D
2 | 87-8731 RD-18-GXL | 105-J808 [ 8 [ 180-9339 70) 10
3 | 8T-8131 ACCESSORY TABLE 18_B 3+ JB_B2 ) ¢————
e lerenls ens) LW Loatue ToE
PU-18-GXL_| 6966-J03 | 36 | 180-934 ) WEDGE 3E-3389 B 2z %%
PU-18-GKL_|F425-9B117] 31 | 180-934 i BACKSHELL | 311-8147 B.B1e (66)
GY-18-GXL | R819-JB50 | 38 | 180-934 CONDUIT-FLEX-221D
39 | 81-8737 (300) 886+
40 | 81-8731 /_\ CONDUIT-FLEX-221D
BK-18-GL_|C214-08121] 41 | 180-9340 a0 \
BX-18-6XL_[C214-9B121] 42 | 180-9340 I Y &Y & Y5 4 Nt
43 | 81-8731
14| 8T-8737
45 | 81-8731 THROTTLE
S 1005 B-si— gp-s2 J8-s J8-34 8
7 [ 8T-8731 DT CONNECTOR TABLE _ JB-C5 - X ; " " K
e e T TR TR (J906-BR) (R8I9-GY)  (MOT2-PK) (M971-BR)
9 [ 8T-8737 T-873 JB_BSs
0 | 8T-8737 T-873 CONDUIT-FLEX-221D
51| 8T-8737 81-8731
2 | 8T-8737 4 [ 18131 3 (@Eﬁﬂb A
3 | 81-8731 81-8737
4| 8T-8137 BK-18-GXL_| 229-0117 180-9339
5 | 81-8737 BR-18-GXL | J906-JB13 180-9338
56| 81-8737 5 | 81-8731
57 | 8T-8737 s | 81-8737
T-8737 BR-18-GXL | W971-JB55 | 10 | 180-9339
T-87131 PK-18-6XL | M972-J854 | 11 | 180-9339
T-8737 12 | 180-9339
T-8737 ACCESSORY TABLE
7 | 8T-8737 4] PART _NAME P/N JB-CI0
3 | 81-8731 I RECEPTACLEAS. | 3£-5179 1B-c
4| sT-8737 I WEDGE 3E-5180
5 [ sT-8737 ) BACKSHELL | 311-8148
6 | 81-8731
7 [ 818737
3 | 6T-8737
73 s}-szaz Jig3e J- DETAIL
DETAIL
ACCESSORY TABLE o CONNECTOR TABLE  JBC6 BARCODE mal L] <—(:)
ary PART NAME PIR CLR-GA | WIRE NAWE | POS [TERN/PLUG PART Mo —————= XXX | =
1 PLUG AS.-CONN | 245-8024 w8-6x | 1053820 |+ T180-9 DRAWING 1SSUE LEVEL
2 ADAPTER-CONN | 372-4389 B 220085 50s DEVIATIONS (ENGINEERING CHANGES) DEV
T RETAINER 721350 e e Tises SUPPLIER CODE PROJECT TYPE e Al
e PRODUCTION DATE /T1HE e 1aue -
TWIN ENGINE GN-18-GXL_| K990-0B33 | 5 | 180-9339
YL-18-6XL | K900-JB34 | 6 | 180-9339
AW CONNECTOR TABLE _ JB-C2 ACCESSORY TABLE
CLR-GA___| WIRE NAME | POS [TERM/PLUG il NRT NANE T
OR-18-GXL | 944-9B104 | 1| | 144-1636 ] RECEPTACLEAS. | 3E-3382 DETAIL
BR-IB-GKL | 945-JB106 | 2 | 144-1636 I WEDOE 353383
Y-18-GXL | R819-0B8I | 3 | 144-16 ] BACKSPELL T 311-8746
Lo sl Lo Barcoe —————= DN DETAIL DETAIL
K 18-0XL [M9TZ-0B 111 - PART No —————= JOOOXXONOON( — :)
BR-18-GXL M973-1B112 -1 DRAWING 1SSUE LEVEL = ISSUE No* -
YL-18-GAL_[M974-JB113] & | 144-1636
5 8731
10| 87-8737
i 8737
12 | 87-8737 DETAL A
ACCESSORY TABLE CIDENTIFICATION LABEL)
QTyY PART NAME PIN NOTE €
[ RECEPTACLEAS | 230-4010 SCALE NONE
| WEDGE 3£-3383
I BACKSHELL | 311-8735

JB_B22¢
CONDUIT-FLEX-) 71D
(70

20ROUIT-FLEX- 101
J8.B16s -FLEX-
18_823s SFLEX- (100)
CONDUIT-FLEX-171D COMIT-FLE-101D

JB-C7

Beae 1B-56 NOTE B e
CONDIT-FLEX- 131D 7o (100)
| I I A—
v
JB_B12
BARE
(150) (32
Bz NLJ
JB.B)3¢
BARE
(150 18-C3
X NOTE B
R \—IB-M) B89
NN BARE
(100)

JB_BI5s
CONDUIT-FLEX-101D
(150)

JB_BI72
CONDUIT-FLEX-101D
(226)

JB_B2#
CONDUIT-FLEX-101D
€100)

JB-C6

JB-§7
(105-RD)

JB-C5 JB_B25%

- 5

JB-Ce CONDYIT-FLEX-101D
(224)

JB_B 8%

CONDUIT-FLEX-131D

(236)

JB_B19%
CONDUIT-FLEX-131D
(241

UT POSITION AREA FOR ALL CONDUITS.
INSIDE OF ALL CONDUITS NO BURRS PERMITTED

CONDUIT CUT POSITION
DET.

AL

*Engine wiring harness overview, without MJB
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— CIRCUIT DALAIRT[ABLE - BUNDLE TABLE [RAST RN 373-0151
. EAS
DRWG CONNECTOR TERM  [CIRCUIT - WIRE REF WIRE TERM CONNECTOR DRWG Bu"akf COVERING PART NO | LENGTH D?H:E%Ek Zl.m o |:,,,| PART %0 | e
L0C SIGNAL NAME D P/N_ [POS| TERM PIN ID - NAME [ GA | LENGTH [cOLoRr| P/N PIN TERM_[POS| P/N 1) SIGNAL NAME L0C .81+ | CoRDUTTFLE 2] - 300 e PARTS LIS
2°D- 1 | UNSHITCHED_BATTERY_(+) JB-CT | 304-5284 | 1 101-FUSE| 4 100 | RD | 6v-2366 UNTERMINATE 2:D-6 - : 3 3-9339]P IN-CONNECTOR
- - JB_B22 | CONDUIT-FLEX-10) - 100 0 1|2 ige IN-CONN
-2[sPLiC JB-S SPLIC 101-FUSE2 12| 200 | RD | 6A-35% 2 | 304-5284 | JB-CT |UNSWITCHED_BATTERY_(+) - 5 | couITFiB22) . 7 5 2 18 T44- 1636 [P IN-CONNECTOR
*D-2[SPLIC JB- SPLIC 101- 14 14 R -5467 ~934 [ 45-8024 | JB-CI |UNSWITCHED_BATTERY_(4) ‘D- JB.B4v | CONDUIT-FLEX-22] - 7 V6.2 3 |23 180-9340 | SOCKET-CONNECTOR
~2[SPLIC B~ SPLIC 101-1 12 12 R ~5467 9340 | 5 | 245-8024 | JB-CI |UNSWITCHED_BATTERY_(+) D~ 5850 T CoNUTT-FLEx2210 (25028077 ] IR 155-2253PLUG AS-CONN
“D-2[SPL B~ SPLIC 101- 1 12 12 kD 5467 - 8 | 245-8024 | JB-CI [UNSWITCHED_BATTERY_(+) D~ 56 T CoNUTTFLE 2210 (2002807 6 GE 230-4003[PLUG AS .
~C- | [UNSWITCHED_BATTERY_(+) JB-C8 | 304-5284 105-FUSE [ 4 RD_| 6v-2366 UNTERMIRATE -D- 557 T CoRUTT-FLEx 2210 (2522897 % %] 5T 2458024 [PLUG AS-CONN
“D-2|SPLIC B~ SPLIC 105-FUSE2 1 RD_| 6A-3556 2| 304-5284 | JB-C8 [KEY_SWITCH “c 5 B6e AR - m W T 190-7612 | RECEPTACLE A
-2[sPLIC B~ SPLIC 105-J808 1 [ 5439 180-9339 | 8 3388 | JB-CA [KEY_SWITCH “C- 5Bov BARE - m W) 3 [ 230-40 10| RECEPTACLE A
*D-2[SPLIC JB-ST PLIC 105-JB29 1 4 R 5439 180-9339 | 1 -3382 | JB-Co SWITCH “c- 88100 | CORDUIT-FLERTovD 129228931100 T > 1 £-3362|RECEPTACLE A
~2|BATTERY_(-) JB-MI 131-1506 | 229-J117 i 51 BK 5431 180-9339 | & -51 JB-C5 |BATTERY_(-) “c- B BITs T ComUTFLE1T10 12522896 70 5 o h 3E-3388 | RECEPTACLE AS
-2[BATTERY_(-) JB-NZ 131-1506 | 229-JB07 i 59 BK 5431 180-9339 | 7 <3388 | JB-CA [BATTERY_(-) “c- oz R . 50 4 T h 3E-5179|RECEPTACLE AS
*D-2|BATTERY.(-) JB-M 131- 1506 -JB30 18 | 44 BK 5431 9339 | 2 | 3E-3382 | JB-C6 |BATTERY_(-) “c- AT AR - 50 5 2 1z T31- 1506 [TERMINAL AS
-2 [BATTERY_(-) JB-N 131- 1506 - JB58 12 49 | BK 5451 9340 | 3 | 245-8024 | JB-CI [BATTERY_(-) - NI AR - 3 R 3 an [339-5438 [WIRE-BULK
~2[BATTERY_ () JB-N 131- ~JB6 1 1 49 | Bk 5457 9340 | 9 | 245-8024 | JB-CI [BATTERY.(-) D S B1se T COMUIT-FLETO) el s 3 ry am 339-5467 [WIRE-BULK
-2[BATTERY_ () JB-N 131- - JB65 i 49 I3 5431 9340 | 11 | 245-8024 | JB-CI |BATTERY_(-) - = - 5257 [WIRE-
JB_BI6s | CONDUIT-FLEX-10) -289 H 8.1 ] LL] ASTIWIRE-BULK
“D-2[BATTERY(-) JB-N 131- -J870 1 671 K 5431 9339 | 5 | 190-7612 | JB-C3 [BATTERY.() ¢ 581 7v T ComuIT-FLEXTor Ty 3 s G am |339-5441 [WIRE-BULK
~C-3|REMOTE _START_/_STOP JB-C4 | 36-3388 | 4 | 180- -JB04 1024 -5437 9340 | 29 | 245-8024 | JB-CI |REMOTE_START./_STOP “0- B8+ T CoNDU TFLEXT3) . 3 5 7 am 339-5239 | WIRE-BULK
~C-3|CAT_DATA-LINK_I_(+) JB-C2 | 230-4010 | 1 | 144 944-J8104 854_| o ~5436 9340 | 7 | 245-8024 | JB-CI_|CAT_DATA_LINK_I_(+) “D- B Bree T CODUIT-FLENT31 - m T 2 Tam [339-5437 [WIRE-BULK
+C-3|CAT_DATA-LINK_I_(-) JB-C2 | 230-4010 2 | 144~ 945- 18106 854 | BR 5432 180-9340 | 6 | 245-8024 | JB-CI |CAT_DATA.LINK_I_(-) - 8520 T COUITFLEETS) . 0 T Tam [339-5432 |[WIRE-BULK
*D-6 [ STARTER- INTERLOCK JB-CI | 245-8024 | a1 | 180-934 C214-0B121 [ 1 131 BK 5431 180-9340 | 42 | 245-8024 | JB-CI |SMMS_RETURN “D-6 8 B21s T CONDUITFLEY 220 - 7 ; 9 Tam [339-5436 [WIRE-BULK
2°D-4[SPLICE JB-55 2 SPLICE F425-0867 18| 362 | P 5438 180-9339 | 12 | 190-7612 | JB-C3 |TROLLING.MODE €3 8 Boze | CONDUIT-FLEX-1T1 - 7 T 15 Tam [339-5435 [WIRE-BULK
2°D-4[SPLICE JB-S5 2 SPLICE | F425-0B114 | 18 | 276 | Pu |339-5438 142-1636 | 4 | 230-4010 | JB-C2 |TROLL ING_MODE ¢-3 B3 | CoNVITFLRTY . 7 N 22 112 [am [339-5434[WIRE-BULK
2°D-4|SPLICE JB-55 1 SPLICE | FAz5-0B117 | 18 | 5718 | Pu | 339-5438 180-9340 | 37 | 245-8024 | JB-C| | TROLL ING_NODE 2:D-6 8 22e T CONDU IT-FLEX 131 . 7 7 ST Tam [339-5433|WIRE-BULK
2-C-3| INDICATOR. - _DIAGNOST IC_(CUSTOM) JB-C4 | 3E-3388 | 5 | 180-9339 F429-J805 | 18 | 1024 | BU | 339-5433 180-9340 | 24 | 245-8024 | JB-CI | INDICATOR--DIAGNOSTIC_ (CUSTOM) _[2D-6 8 B25s | CoNDUIT-FLEX-10) T BT o 4 135 [dm [339-5431 [WIRE-BULK
2-C- 3| TRANSHISS ION_WARNING JB-C4 | 36-3388 | 6 | 180-9339 7473-J60 18 | 1024 | YL [339-5441 180-9340 | 25 | 245-8024 | JB-CI | TRANSMISS ION_WARNING 206 L= 7 Tam | 6A-3556[WIRE
~C- 3| REMOTE _SHUTDOWN JB-Ca | 3£-3388 180-9339 6966 18 | 1024 | pu [339-54 9340 | 36 | 245-8024 | JB-CI | REWOTE_SHUTDOWN ‘D 2 [am | 6V-2366 [ WIRE
“D-5[SPLIC JB-S1 PLIC 1906 18 | 724 | BR [339-54 - 1 3388 | JB-CA_[KEY_SWITCH “c ] 3389w
“D-5[SPLIC B-S1 Lic 3906+ 18 | 782 | BR [339-54 - 7 5179 | JB-C5 [KEY_SWITCH = SPLICE_TABLE INSULATION 7 3383 Wi
Lic JB-S1 z LIC 2906-JB31 18 | 854 | BR |339-54 180- 3 ~3382 | JB-C6 |KEY_SWITCH “C- REFDES | CLR-6A WIRE _ [POS| P/N_[LENGTH 2 5180w
“D-5[SPLIC JB-S1 i LIC 1906 JBE9 18 | 300 | BR | 339-543 180-9340 | 30 | 245-8024 | JB-CI |KEY_SWITCH “D-6 JB-SI_| BR-18-6XL | J906-J 125-7875] 50mm 85 8T-8737PLUG-SEAL
2°C-2[J1939_DATA_L [NK_I_(+) JB-C6 | 3E-3382 | 6 | 180-9339 ¥900-J834 18 | 1154 [ v |339-5440 180-9340 | 17 | 245-8024 | JB-CI [J1939_DATALINK_I_(+) 2°- R=18-GXL | J906-J NI 292-6820|F ITTING-EXT Y
“C-2[J1939_DATA_L INK_I_(-) JB-C6 | 3E-3382 | 5 | 180-9339 ¥990-0B33__ | 18 | 1154 | N 5434 180-9340 | 18 | 245-8024 | JB-CI |J1939_DATA_LINK_I_(-) D- R-18-GXL | 1906~ 22 304-5284 | HOLDER-FUSE
:D-4[SPLIC JB-54 2 SPLICE N971-0B55 [ 1 7 BR 54 180-9339 | 10 | 3E-5179 | JB-C5 |PRIMARY_THROTTLE_POSITION iC- BR-18-GXL | J906-Ji B3 292-6819|FITTING-EXT ¥
*D-4[SPLIC B-54 SPLICE NS71-JBT) | BR 54 180-9340 | 10 | 245-8024 | JB-C IMARY_THROTTLE _POS 1 T1ON :D- JB-S2 | 6Y-18-6XL | R8I9-J 1 [125-7874] Somm R 292-6818|FITTING-EXT ¥
:C-3|PRIMARY_THROTTLE_POS 1 TION JB-(2 | 230-4010 144-1636 NOT1-JBIIO | 1 BR -54 180~ 8 | 190-7612 | JB-C IMARY_THROTTLE_POS 1 T1ON i 6Y-18-GXL | R8I9-JB74 [ 2 35 (73 [em [292-2897|CONDUIT-BULK
:D-4[SPLIC JB-54 ¢ N9TI-JBHIB | ) BR -54 180~ 9 | 190-7612 | JB-C3 |PRIMARY_THROTTLE_POSITION iC- 6Y-18-GXL | R8I9-1B81 [ 2 36 |21 |em |292-2696 |CONDUIT-BULK
:D-4[SPLIC B~ LiC M972-JB54 | | 64 K - 180-9 11 | 3£-5179 | JB-C5 [SECONDARY_THROTTLE_POSITION i JB-53 | PK-18-6XL | M972-JB72 | I |125-1874] 50mm 72 342-8259|F 17T ING-CONDUTT
:D-4]SPLIC B~ i LG M972-JBT2 i 4 K - 180-9340 | 4 | 245-8024 | JB-C) | SECONDARY_THROTTLE_POSITION :D- PK-18-GXL | M972-9B117 | 2 38 |76 |em |292-2895|CONDUIT-BULK
:C-3| SECONDARY_THROTTLE_POSITION JB-C2 | 230-4010 | 6 | 144-1636 N9T2-JBIIT | ) 5 K - 180-9339 | 7 | 190-7612 | JB-C3 |SECONDARY_THROTTLE_POSITION 1C- PK-18-GXL | M972-JB54 | 2 39 [0 22-8268|F ITTIN
:D-4[SPLIC JB-S 2 SPLICE | Wo12-0B117 | 18 | 521 K 54 180-9339 | 10 | 190-7612 | JB-C3 |SECONDARY_TAROTTLE_POSITION 1C- JB-54 | BR-18-6XL | M971-JBT) | I [125-1674] 50mm 20 2 72-4383 |ADAPTER-CONN
:C-3| SYNCHRONI ZE_ 1P} JB-C3 | 190-7612 | 2 | 180-9339 M973-JB53 | 18 | 960 R_| 339-5432 180-9340 | 34 | 245-8024 | JB-CI | SYNCHROWIZEIP_} 2:0-6 BR-18-6XL | M9TI-JBI18 | 2 | 72-4390 [RETAINER
-C-3|SYNCHRON1 ZE_1P_1 UB<C2 | 230-4010 | 7 | 144-1636 N9T3-JB1I2 | ) 7 | BR 5432 180-9339 | 11 | 190-7612 | JB-C3 |SYNCHRONIZE. IP_ = BR-18-GXL | M971-JB55 | 2 22 |95 |em |292-2893|CONDUIT-BULK
_C-3[SYNCHRONI ZE_ IP_2 JB-C3 [ 190-76)2 | 3 | 180-9339 374~ JB10 1 0| 5441 180-9340 | 35 | 245-8024 | JB-CI | SYNCHRONIZE- IP_ D~ JB-S5 | PU-I8-6XL | F425-9B117 | | |125-7874] 50mm 23 |5 [em [125-7675|TUBE-HEAT SHRINK
-C-3[SYNCHROKI ZE_1P.2 JB-C2 | 230-4010 | 8 | 144-1636 NSTA-JBII3 | ) 7 [ 54 180-9339 | | | 190-7612 | JB-C3 [SYNCHROWIZE.IP - PU-18-6XL | F425-08114 | 2 ) 8491 [FUS
.D- LIC JB- ! LIC 19-JB50 ! 0 Y -54 180-9340 | 38 | 245-8024 | JB-C) |SLOW_VESSEL_MOI N PU-18-6XL | F425-)B67 | 2 25 [30 |em ~7874 | TUBE-HEAT SHR INK
_D-5[SPLIC B~ 2 LIC 19-0B74 | 1 0 Y -54 180-9339 | 4 | 190-7612 | JB-C3 |SLOW.VESSEL_MOI .- JB-S6 | RD-12 | 10M-FUSE2 | | |125-7874] 50mm I3 8743 |BACKSHELL A
_D-5[SPLIC 8- 2 LIC] 19-JB81 i 484 Y 54 144-1636 | 3 | 230-4010 | JB-C2 [SLOW_VESSEL_MOI - RD-14-6XL| 101-JB5) [ 2 0 8747 |BACKSHELL A
RD-14-6XL | 101-JB52 2 a8 |1 “8746 |BACKSHELL A
RD-14-6XL | 101-JBS3 2 49 [1 -8735|BACKSHELL
JB-S7 RD-| 105-FUSE2 | | |125-7874| 50mm 50 |1 42-8262|FITTING-CONDUIT
RD-18-6XL | 105-JB08 2 MISC REF
RD-18-6XL [ 105-JB29 | 2 D[- Tt T T351-4365]DIAGRAM-WIRING
WIRES IN THE FOLLOWING TERMINAL TABLE
GROUPS SHALL BE TWISTED: REFDES | P/N CLR-GA IRE
ONE TWIST PER 25 WM JB-M1_|131-1506] BK- 18-0XL | 229-J
WIRE GROUP | WIRE NAWE TATETT m
JB_TWI K900 JB34 1AM "
JB_TWI K990-J833 BK-14-GXL A
JB.TH2 | 944-JB104 T8-MZ_| 1311506 BK-18-GXL | 229-0
JB_TW2 945-JB106 TR 15-0ML 3565
BK-18-6XL - JB70
NOTE A ALL COMNECTORS SHALL BE LABELED WITH TEXT SHOWN  USE SAME
TAG AS PART NUMBER TAG PLACE TAG 5+/-5 FROM EDGE Ol
CONNECTOR ON THE OUTSIDE_SURFACE OF CONNECTOR BOOT. LABEL
£R6 SHALL CONTATNCK PRINTAREA W1 Th X CLEARCSELE LAMINAT NG
WRAP AROUND TAIL THAT PROTECTS THE MARKINGS FROM FLUIDS
REFERENCED IN IE2358A PARAGRAPH 4 (2 4 4
NOTE B: WIRES 101-FUSE), 10)-FUSE2Z AND 105-FUSEI, ) 05-FUSE2
WILL COME ALONG WITH THE HOLDER-FUSE.
NOTE C- THE HARNESS IDENTIFICATION / TEXT LABEL, REQUIRED TO BE WRAPPED
AROUND I TSELF TO AVOID CONTANINATION DURING ENGINE F INISHING
NOTE D* WIRING INFORMATION CAN BE FOUND ON_THE FOLLOWING DIAGRAN,
ANY HARKESS CHANGES SHOULD BE UPDATED ON DIAGRAM
BUNDLE LENOTHS. ARE INCLUDING INTERNAL LENGHTS FOR CONNECTORS
ARE MEASURED FROM END OF JOINTS OR END OF END CLAMPS
EACH ARNESS 10 BE SUPPLIED. 1N A CLEAR POLYTHENE BAG,
AND SECURED USING A PIECE OF EASY TEAR TAPE A LABEL WITH THE PART
NUMBER, 1SSUE LEVEL AND DATE OF NANCFACTURE 1§ FOBE PLACED
IN THE BAG AND CLEARLY VISIBLE.
PERKINS MARINE PART NO. N41073
« . . . .
See the CD for PC compatible version of this diagram. Engine wiring harness, wiring description, without MJB
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N40475

Chapter 8

3E5239 (24 VOLT:

1151615(12 VOLT)
9X1054
EHB 229-E70  BK-18-GXL
— 309-E71  GY-18-GXL
| 906.ET2  BR-18-GXL — ALTERNATOR_RELAY
—C444-E39  YL-18-GXL ( 151615
GLOW PLUG (-) RELAY ENGINE BLOCK
° o CBL-F1 mx.>||H
E-C11 m
1552269 2095582 (24V)
——382-E75  PK-18-GXL m.L 2095581 (12V)
1 383-E76  GN-18-GXL 2 ¢
CBL-GG1 OR-4
EHT GLOW PLUG (+) RELAY
——
CBL-HH1 OR-4
E-C9
1552269 2095562 (24V)
T GB50-E2¢  BU-18-GXL 2005581 (12)
— F793-E26  OR-18-GXL
309-E7T1 GY-18-GXL
304-E67 RD-12
SMMS RELAY
ﬁ 109-E86 RD-12
EC5 poisu515 (Y 2095882 (24v)
1852269 4 - 2095581 (12V3
—— 391-E68 PK-16-GXL R
[—— C214-E69  BK-14-GXL mn
E-C10
1552269 .
—— 391-E73  PK-18-GXL 4 DIODE_SMMS
—— C214-ET4  BK-18-GXL m > T zaniee
— 229-E70  BK-18-GXL EHS
—— C444-E39  YL-18-GXL
[——J906-E72  BR-18-GXL
—— 382-E75  PK-18-GXL
—— 383-E76  GN-18-GXL
—— 391-E68 PK-16-GXL EHT
—— 391-E73  PK-18-GKL
[—— C214-E89 BK-14-GXL
[—— C214-ET4 BK-18-GXL
—— F793-E26 OR-18-GXL
—— GB50-Eze  BU-18-GXL
E-C7 EXHAUST GAS TEMP
2397349 3414827
—— A411-E42  BU-18-GXL T Grote vs
—— A412-E34  YL-18-GXL 2 {r BB —{GND
[ C485-E54  YL-18-GXL 3 {rwiie s
4 ¢ NONE
E-C13  COOLANT_LEVEL
1552267 3193487
—— J906-ETT  BR-18-GXL FanaLos +av
—— 229-E78  BK-18-GXL
—— E452-E45 WH-18-GXL
E-C4
3E3382
— 101-E58 RD-14-GXL P
—— 220-E65  BK-14-GXL b 2 | TERMINATION
[ K8S3-E31  BR-16-GXL s RESISTOR
D 4 (NOTE )
TWISTED PAIRS =~ 4~ K990-E66  GN-18-GXL b s (J67P6T)
(NOTE M} EH& K900-E67  YL-18-GXL b6
E-C3
91951
—— J906-E32 BR-16-GXL — A | KEYSWITCH
TWISTED PAIR 6  — [—— 229-E35 BK-18-GXL — B | -BAT
(NOTE M) / 3 ¢ | J1939 SHIELD SERVICE TOOL
944-E36  OR-18-GXL D D | CATDATALINK + CONNECTOR
945-E37  BR-18-GXL D E | CATDATALINK- 80
K990-E38  GN-18-GXL b F | J1939 DATA LINK-
K900-E55  YL-18-GXL G | J1937 DATA LINK+
oH
TWISTED PAIR 3 b J
(NOTE M)
E-C2 NOTE L)
1030213
— 101-E4 RD-18-GXL D 1| +BAT (UNSWITCHED)
[ 229-E5 BK-14-GXL 2 | -BAT(NOTE A)
— 220-E6 BK-18-GXL D3 | -BAT(NOTE &)
— M972-E13  PK-18-GXL D 4 | SECONDARY THROTTLE POSITION
— 101-E11  RO-18-GXL D 5 | +BAT. (UNSWITCHED)
EH6 945-E12  BR-18-GXL D 6 | CATDATALINK-
M 944-E14  OR-18-GXL D 7 | CATDATALINK +
TWISTED PAIR7 - 101-E17  RD-18-GXL D 8 | +BAT. (UNSWITCHED)
NOTE M) — 229-E19  BK-18-GXL P s | -BAT(NOTEA)
— M971-ES3  BR-18-GXL P10 | PRIMARY THROTTLE POSITION
EHE [— C212-E3 BK-18-GXL £ 11 | MULIT-STATION -VE
) 12
313
) 14
TWISTED PAIR 2 315
(NOTE Iy > 16
K900-E22  YL-18-GXL P17 | J1939 DATA + (NOTE M}
K990-E25  GN-18-GXL D18 | J1939 DATA - (NOTE M)
— L460-E50  YL-18-GXL D19 | TRIP CLEAR SW
[ L463-E64  GY-18-GXL 920 | LOW COOLANT LEVEL LAMP
[—— F401-E63  GY-18-GXL — 21 | HIGH COOLANT TEMP LANMP
[ F424-E61  YL-18-GXL £ 22 | MAINTENANCE IND LAMP
[—— F40D-E62  GY-18-GXL — 23 | LOW OIL PRESSURE LAMP
[ F429-E53 BU-18-GXL — > 2¢ | DIAGNOSTIC LAMP
—— F473-E60  YL-18-GKL 525 | WARNING LAMP
S 26
) 27
> 28
—— 391-E27  PK-16-GXL 329 | REMOTE START
EH5 [ J906-E28  BR-16-GXL — 30 [ KEYSWITCH
) 31
D 32
) 33
[ M973-E47 BR-18-GXL — 3¢ | SYNC SWITCH INPUT 1
—— M974-E46  YL-18-GXL 335 | SYNC SWITCH INPUT 2
—— G9S6-E52  PU-18-GXL — 38 | REMOTE SHUTDOWN SW
[ F425-E49 PU-18-GXL — 37 | TROLLING MODE SW
— R819-E48 GY-18-GXL — 38 | SLOW VESSEL MODE SW
— F426-E51 BU-18-GXL — > 39 | MAINTENANCE CLEAR SW
) 40
[ X994-E57 BR-18-GXL t 41 | STARTER INTERLOCK
— C214-E30  BK-14-GXL 942 | SMMS RETURN
[ H452E18  PK-18-GXL P43 | WIF WARNING LAMP
L — Kg$83-E31 BR-16-GXL — 44 | TROLL ENABLE (MSCS)
) 45
) 46
D 47
) 48
D 49
S 50
D 51
S 52
) 63
> 54
) 65
> 56
D 57
D 58
) 59
D 60
) 61
D 62
) 63
D 64
S 65
D 66
S 67
) 68
> 69
D 70

harness 2

o
c
=
3
o
£

*Eng

STARTER MOTOR
2697388 (12V)
2697369 (24V)

S 5 304-E87

RD-12

1712212

GLOW PLUG BREAKER

MIR BT &-o CBL-MM100  RD-4—" CBL-GG1 OR-4
e
MoTOR 109-E86  RD-12
ALTERNATOR
- 2637656 (12 VOLT-100 AMP)
*y } 2637672 (24 YOLT-55 AMP)
CBL-H1 RD-4 + AT D 309-E71  GY-18-GXL
CBL-G1 BK-4 GND
CBLH2 BK-4
GLOWPLUG_BUSS_BAR
2774407
CBLHH1 OR-4

GLOWPLUG 1 GLOWPLUG_2Z GLOWPLUG_3 GLOWPLUG_4 GLOWPLUG_5 GLOWPLUG_S

2929881

2929881

2929881

2929881

2929881 2929381

NEG POS
_I_ 1] —
12 0R 24V

*See the CD for PC compatible version of this diagram.
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*See the CD for PC compatible version of this diagram.
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N40475

CONNECT TO PORT KEYSWITCH/ALARM PANEL.

FLYBRIDGE/MAIN ANALOG PANEL
{8 PIN CONNECTOR-3E3388)

CONNECT TO PORT KEYSWITCH/ALARM PANEL,

FLYBRIDGE/MAIN ANALOG PANEL
8 PIN CONNECTOR-3E3388)

L N R R

NI NN

PT-C2

1552264

J808-PTO1 BR-18-GXL
- X416-PT02 OR-18-GXL
- 5966-PT0O3 PU-18-GXL
= 391-PT04 PK-18-GXL

-~ F429-PT05 BU-18-GXL
= F473-PT08 YL-18-GXL
- 229-PT07 BK-18-GXL

== 101-PT08 RD-18-GXL

PA-C2

1552264

J906-PAOT BR-18-GXL

e X416-PA02 YL-18-GXL
- (5966-PA03 PU-18-GXL

391-PAD4 PK-18-GXL

- F429-PA0S BU-18-GXL

- F473-PA0E YL-18-GXL

229-PA07 BK-18-GXL

-~ 101-PA08 RD-18-GXL

(NOTE )

PT-C1 MR-C2

ATCH FOR MASTER/SLAVE PORT ENGINEOPTION

Chapter 8

1552264 3E3388

JO08-PTO1 BR-18-GXL
X416-PT02 OR-18-GXL
3966-PTO3 PU-18-GXL
391-PT04 PK-18-GXL

PTH1

F429-PT05 BU-18-GXL
" F473-PT08 YL-18-GXL
- 229-PT07 BK-18-GXL
101-PT08 RD-18-GXL

DIODE_4
1893158

PA-C1 MR-C4
1552264 3E338:

Ja06-PAOT BR-18-GXL
X416-PA02 YL-18-GXL
(5966-PA03 PU-18-GXL
- 391-PA04 PK-18-GXL
F429-PA0S BU-18-GXL

PAH1

F473-PA0B YL-18-GXL
229-PAOT BK-18-GXL
101-PA08 RD-18-GXL

DIODE_3
1893158

MR-C8
3E3383

s (3966-MR22 PU-18-GXL

105-MR13 BR-18-GXL

391-MR15 PK-18-GXL

- F428-MR25 BU-18-GXL

- F473-MR19 YL-18-GXL

~ 229-MR03 BK-18-GXL

103-MRO7 YL-18-GXL

MR-C3
1552269

e 105-MR13 BR-18-GXL
e J90B-MRO9 BR-18-GXL

MASTER CONNECTOR
e 105-MR12 BR-18-GXL

(5966-MR21 PU-18-GXL

391-MR16 PK-18-GXL
- F429-MR24 BU-18-GXL
" F473-MR18 YL-18-GXL

MASTER/SLAVE CONNECTOR (NOTE Q)

MRH1

g (31-MR0S RD-18-GXL
o 1 (31-MR 08 RD-18-GXL

e 226-MRO2 BK-18-GXL
e 229 MRO3 BK-18-GXL

. 391-MR15 PK-18-GXL
e 3G1-MR18 PK-18-GXL

F429-MR24 BU-18-GXL
- F429-MR25 BU-18-GXL

229-MR02 BK-18-GXL
w1 01-MR0OB RD-18-GXL

MR-C5
1552269

105-MR 12 BR-18-GXL
J906-MR11 BR-18-GXL

MR-C8
1552269

FOR MASTER/SLAVE FUNCTIONALITY,MATE CONNEﬁURS'MR&C@W faREes-GXL
2

MR-C7
1552269

D 2

103-MRO7 YL-18-GXL

FOR MASTER/MASTER FUNCTIONALITY ,MATE CONNECTORS MR-C7 AND MR-C8

101-MR0O5 RD-18-GXL

- F473-MR18 YL-18-GXL
F473-MR19 YL-18-GXL

G966-MR21 PU-18-GXL
- GYB6-MR22 PU-18-GXL

- J906-MR09 BR-18-GXL
. e JO06-MR 10 BR-18-GXL
Frrmmmeeee - JG08-MR11 BR-18-GXL

e 101-MR04 RD-18-GXL

229-MRO1 BK-18-GXL

e 391-MR 14 PK-18-GXL

* F428-MR23 BU-18-GXL

e F4T3-MRA7 YL-18-GXL

e G988-MR20 PU-18-GXL

e 1906-MR0O8 BR-18-GXL

KEYSWITCH/ALARM PANEL INTERFACECONNEGT

TO PORT(LOC F-11)
WR-C1
1552264

g J906-MRO8 BR-18-GXL

(G966-MR20 PU-18-GXL
391-MR14 PK-18-GXL

F429-MR23 BU-18-GXL

F473-MR17 YL-18-GXL

" 229-MRO1 BK-18-GXL
101-MR04 RD-18-GXL

MRH1

@~ @ o s ow o o

*See the CD for PC compatible version of this diagram.

*Master/slave option, port
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Chapter 8

AX-C55 MM-C1
7X6222 1552273
[ STARTER INTERLOCK [T @  STARTERINTERLOCKSWITCH +BATTERY(BREAKER IGN) 3 1 P 101-MM1RD-18-GXL
2 ¢} STARTERINTERLOCK SWITCH (&) BATTERY 3 2 [M—— 200-MM2 BK-18-GXL MMH
3 ¢ LOOPCIRCUITY KEYSWITCH 43 3 [H—— JO06-MM3 BR-18-GXL
4 ¢ LOOPCRCUIT2 STARBOARD CAN J1939 INTERFACE 41939 SHIELD 3 4
5 (& +BATTERY(BREAKER IGN) 11933 DATA- 3 5 [— K990-MM5 GN-18-GXL
6 (& +BATTERY(BREAKER IGN) JSIIDATAY ) B[ KI00-MME YL-18-GXL
7 4 LOOPCRCUIT3 -
8 4 LOOPCRCUITA P-C1
9 { LOOPCRCUTS 1552264
10 ¢ LOOPCIRCUITE KEYSWITCHREMOTERUN) 5 1 [—— JO06-PO1 BR-18-G XL
1§ -BATTERY PCP ALARM ) 2 P X416-P02 OR-18-GXL
12 -BATTERY PORT EXPANSION REMOTE SHUTDOWN SW 1) 3 [—— GO66-P03 PU-18-GXL PH1
13 ¢+ LOOPCIRCUITT INTERFACE STARBOARD KEYSWITCH/ALARM REMOTESTART 1) 4 [M—— 391-P04 PK-18-GXL
14 {(+ LOOPCIRCUITE PANEL INTERFACE DIAGNOSTIC LAMP 3 5 M—— F420-P05 BU-18-GXL
15 ¢ LOOPCIRCUITY WARNING LAMP 1) B [M—— F473-P06 YL-18-GXL
16 ¢ TRIP CLEAR SWITCH BATTERY 1) 7 [M—— 220-P07 BK-18-GXL
17 ¢ LOOPCIRCUIT11 +BATTERY(BREAKER IGN) b 8 [—— 101-P08 RD-18-GXL
18 ¢4 KEYSWITCH [
19 ¢ LOOPCIRCUIT12 FF-C1
20 {f LOOFCRCUITIZ 1552252
21 ¢ LOOPCIRCUIT14 -BAT(ECM GND REF) 51
2 { LOOPCRCUITIS TROLLENABLE ) 2
23 {f LOOPCRCUITIE SYNCSWITCHZ 1) 3
24 ( LOOPCRCUIT17 Y 4
] SHELD 4 5
G WARNING LAMP STARBOARD THROTTLE INTERFACE BATTERY 1) 6 [H— A250-FF02 BK-18-GXL
4 DIAGNOSTIC LAMP KEYSWITCH 1) 7 [M— J906-FFO1 BR-18-GXL
4 LooP23 b 8
& LooP22 3 9
4 MAINTENANCE IND LAMP PRITHRPWM 13 10 [M— M971-FF03 BR-18-GXL
¢ MAINTENANCE CLEAR SW SECTHR PWM 3 11
¢ Loor1g SLOWVESSELMODE SW 43 12
¢ Looris o w2
o 1607689
¢ Loor20
4 LooP21 SLOWVESSELMODE SMITCH 5 1 Db~ R819-W38 GY-18-GXL
4 BATTERY LOOP CIRCUIT 1 3 2
WW-C2 {4 KEYSWITCH STARTER INTERLOCK SWITCH (A) B 3 M—C214-W42 BK-18-GXL ——
1607689 LOOP CIRCUIT3 3 4
R819-WW38 GY-18-GXL ===l 1 & SLOWVESSEL MODE SWTCH LOOP CIRCUIT 12 3 5
2§ LOOPCIRCUITY LOOP CIRCUIT7 5 6
CO14- WL 2 BK-18-GXL 3 4 STARTERINTERLOCK SWITCH (&) LOOP CIRCUITS ) 7
4 4 LOOPCRCUIT3 LOOP CIRCUIT 14 ) &
5 (& LOOPCIRCUIT12 LOOP CIRCUITE ) 9
6 ( LOOPCRCUT? LOOP CIRCUIT 10 10— L460-W19 YL-18-GXL  ——
7§ LOOPCRCUITSE LOOP CIRCUIT 11 3 1
8 { LOOPCIRCUIT14 +BATTERY(BREAKER ECM) ) 12 [— 101-W01 RD-14-GXL ——
9 { LOOPCRCUITE +BATTERY(BREAKER ECM) 1) 13 [— 101-W05 RD-14-GXL ——
L460-WANT9 YL-18-GXL 10 ¢ LOOPCIRCUIT1D LOOP CIRCUIT2 > 14
11§ LOOPCIRCUIT11 LOOP CIRCUITS > 15
101-WAWOT RD-14-GXL 12§ +BATTERY(BREAKER ECM) STARTER INTERLOCK SWITCH 3 16 [M— XQ94-W41 BR-18-GXL  ——
101-WAWO5 RD-14-GXL 13 4 +BATTERY(BREAKER ECM) LOOP CIRCUIT 4 317
14 4 LOOPCIRCUIT2 LOOP CIRCUIT 13 ) 18
15 4 LOOPCIRCUITS LOOP CIRCUITS 319
XO94-VWWA 1 BR-18-GXL 16 ¢ STARTERINTERLOCK SWITCH LOOP CIRCUIT 15 5 20
17 4 LOOPCIRCUIT4 LOOP CIRCUIT 16 ) 21
18 4 LOOPCIRCUIT13 ) 2
19 4 LOOPCIRCUITY +BATTERY(BREAKER ECM) 1) 23 [M— 101-W08 RD-14-GXL L
20 ¢ LOOPCRCUIT1S SECTHR PWM 1) 24 [M—M972-W04 PK-18-GXL ~——
21 4 LOOPCRCUIT1E PRITHRPWM 13 25 [M— M971-W10 BR-18-GXL ——
2 4 3 26
10108 RD-14-GXL 23 {1  +BATTERY(BREAKER ECM) o
MIT2-WW04 PK-18-GXL 2% 4 SEC THR PWWM MARINE _JUNCTION_BOX 3 28
MOT71-WW10 BR-18-GXL 25 4 PRITHRPWM 2256123 LOOP CKT 17 3 29
» & +BATTERY(BREAKER ECM) 13 30
7 6 +BATTERY(BREAKER ECM) 13 31
% ¢ -BAT (ECM GND REF) 32— C212-W11 BK-18-GXL  ——
29 {4 LOOPCKT17 TROLL ENABLE (PCF) 3 3 [—K883-W44 BR-18-GXL  ——
30 {  +BATTERY(EREAKER ECM) 3 34
31 { +BATTERY(EREAKER ECM) ) 3%
C212-WW11 BK-18-GXL 2 4 -BAT (ECM GND REF) ) 36
K883 W4 ABR-18-G e 33 { TROLLENABLE (PCP) STARBOARD ENGINE 5 37
3 4 PORT ENGINE ELECTRONIC CONTROL MODULE -BAT(ECM TO BATTERY) ) 38 229002 BK-14-GXL  ——
e ,mzrmmomw%zm,o CONTROL MODULE INTERFACE -BAT(ECMTO BATTERY) > 39 [M—229003 BK-14-GXL ——
E SYNCSWITCH2 1 40 [—MO74-W35 YL-18-GXL ~——
7 4 193 SHIELD. ) 41
229-WW02 BK-14-GXL 38 {f -BAT[ECMTO BATTERY) b o
229-WW03 BK-14-GXL 33 { -BAT[ECMTO BATTERY) b i
MOT4-WANIEYL-18-GHE 40 ¢ SYNC SWITCH2 [ a
4 J1939 SHIELD > 45
2 4 > 46
34 -BAT(ECMTO BATTERY) ) 47 [M— 229000 BK-14-GXL  ——
g 1939 DATA D 48— K990-W18 GN-18-GXL  —
5 ¢ REMOTE START 49— 391-W20 PK-18-GXL  ——
5 4 DIAGNOSTIC LAMP 80 r—F420-W24 BU-18-GXL  ——
229WW09 BK-14-GXL 47 4 -BAT(ECMTOBATTERY) LooP22 ) &1
KO90-WW18 GN-18-GXL 8 4 1939 DATA MAINTENANCE CLEAR SW ) 52 M —F426-W39 BU-18-GXL  ——
391-WW29 PK-18-GXL 49 4 REMOTESTART SYNCSWITCHT 1) 53 PI—MQT73-W34 BR-18-GXL ——
F429-WAW24BU-18-G3E & DIAGNOSTIC LAMP CAT DATALINK + ) 54— 944007 OR-18-GXL ——
51 & HIGH COOLANT TEMP. LAMP 3 55
F426-WW39BU-18-GH ¢ MAINTENANCE CLEAR SW -BAT ECM (TO BATTERY) 5 58
MAT73-VWANB4BR-18-GHE ¢ snC swITCH1 -BAT ECM (TO BATTERY) 5 57
944-WWO0T7 OR-18-GXL 4 CAT DATA LINK + J1939 DATA + 3 58— KO00-W17 YL-18-GXL  ——
55 ¢ REMOTE SHUTDOWN SW  £3 59 W36 PU-18-GXL  ——
55 (f -BATECM (TO BATTERY) WARNING LAMP 13 B0 [M—F473-W25 YL-18-GXL ~ ——]
57 ( -BATECM (TO BATTERY) LOOP23 13 61
KO0D-WAW17 YL-18-GXL 4 1939 DATA+ MAINTENANCE IND LAMP 3 62 [M—F424-W22 YL-18-GXL ~ ——
GOBB-AAEPU-18-GRE 4 REMOTE SHUTDOWN SW LOOP18 363
F4T3-WN25Y L-18-G 4 WARNING LAMP LOOP19 13 64
61 { LOWOILPRESS. LAMP LOOP20 1365
F424-WW22Y L-18-G X ¢ MAINTENANCE IND LAMP LOOP21 166
63 {f HOURMETER + TROLLING MODE SW 1 67 [M—F425-Wa7 PU-18-GXL ~ ——
64 (I HOURMETER- CAT DATA LINK - ) 68 [M— 045006 BR-18-GXL ——
65 (1 TACHOMETER- KEYSWITCH 1) B9 [{— J906-W30 BR-18-GXL ~ ——
65 (T TACHOMETER + ) 70
FA425-WW3TPU-18-GE ¢t TROLLING MODE SW ||
945 WWOB BR-18-GXL G CAT DATALINK- WARNING LavP {3y ]
JA0E-VWANZ0 BR-18-G XL T KEYSWITCH DIAGNOSTIC LAMP 1)
0 ¢ LooP23
FA-C1 — | LOOP22 3
1552252 MAINTENANCE IND LAMP 13
[T @ -BATECMGND REF) MAINTENANCE CLEAR SW 43
2 { TROLLENABLE LOOP19 1)
3 ¢ SYNCSWITCHZ LoOP 18 >
46 LoOP20 >
5 4 SHELD LooP21 1
A250-FA02 BK-18-GXL S -BATTERY -BATTERY o
J906-FADT BR-18-GXL 7 4f  KEYSWITCH KEYSWITCH ) AX-CBS
8 ¢ PORT THROTTLE INTERFACE [ X6
9 ¢ STARTER INTERLOCK SWITCH 5 1 —— STARTER INTERLOCK
M371-FAO3 BR-18-GXL 10 4 PRITHR Pwi STARTER INTERLOCK SWITCH (&) s 2
114 SECTHR PwM LOOP CIRCUIT 1 s 3
12 ¢ SLOWVESSELMODE SW LOOP CIRCUIT2 ) 4
- +BATTER Y(BREAKER IGN) 3 5
PP-C1 +BATTERY(BREAKER IGN) 5 5
1552264 LOOP CIRCUIT3 S 7
JI06-PPOT BR-18-GXL [ &  KEYSWITCHREMOTE RUN) LOOP CIRCUIT 4 3 6
X416-PP02 OR-18-GXL 2 4 PCP ALARM LOOP CIRCUITS S 9
GOE6-PPO3 PU-18-GXL 3 { REMOTESHUTDOWN SW LOOP CIRCUITE 5 10
PRHI 391-PP04 PK-18-GXL 4 { REMOTESTART PORT KEYSWITCHALARM BATTERY 13 11
FA420-PP05 BU-18-GXL 5 { DIAGNOSTIC LAMP PANEL INTERFACE SYNC PANEL CAT DATA LINK STARBOARD EXPANSION BATTERY D 12
F473-PP0B YL-18-GXL 6 { WARNING LAMP INTERFACE INTERFACE INTERFACE LOOP CIRCUITT 3 13
229-PP07 BK-18-GXL 7§ -BATTERY LOOP CIRCUITS 3 14
101-PPO8 RD-18-GXL. 8 (f +BATTERY(BREAKER IGN) LOOP CIRCUITS 3 15
] % P TRIP CLEAR SWITCH b 16
MP-C1 w s LOOP CIRCUIT 11 3 17
1552273 2 z 23 KEYSWITCH 1> 18
101-MPO1 RD-18-GXL Q[T @  +BATTERY(BREAKER IGN) R s.=353% g i LOOP CIRCUIT 12 b 19
MPH 1 200-MP02 BK-18-GXL 2 {f -BATTERY R H H H g m H EEzzx LOOP CIRCUIT 13 > 20
JO0B-MP0O3 BR-18-GXL 3 { KEYSWITCH PORT CAN J1939 INTERFACE w zZz m ¢ e c 2 g m SSEE LOOP CIRCUIT 14 S 21
4 4 11939 SHIELD doug FEEFQaQ 3 00 b LOOP CIRCUIT 15 y 2
8228z x0:-L028 3 88 E
K990-MP06 GN-18-GXL 5 { J1933 DATA- Sanh GGy FTESZE & By i LOOP CIRCUIT 16 Dy 23
K900-MPO5 YL-18-GXL 6 {r 1939 DATA+ SEEkz%336EE3E & EEREE PCPPOWER  LOOP CIRCUIT17 ) 24
T POSITIVE NEGATIVE eRREOEEERER g geEe® INTERFACE ||
N BATTERY N <<<<<<<<<<<<_ _<<<<<<<<_ _<<<<<<<<<<<<
CONNECTION cam s e e e a0 N
R-C1 R s N
g & s § 7 spiriiis
= = e o go® .
3 3 2dddo 22T & 05 5 zii:
7 1 SESBEEEEEES E fges
_ A EYRIRekeRE: ¢ BEit
CBL-CE1 BK-4 +“—p- CBL-CH1 BK-4 SETISERECES ¢ EEEE
BLOCK_AS 5558855555 2 5383
8C6358 =5cr | x=22232 @
CBL-CC1RD-4 CBL-CF1RD-4 W
BATTERY(+) BATT REVERSE BATTERY() RHT
BATTERY_1 ISGLATOR BATTERY 2
NOTE A NOTE A
THROTTLE/SYNCHARNESS
(NOTE C &F)
THROTTLE_SYNCHRONIZATION
1V6652 N-C1 R-C2
3E5179 1552252

2 1
MOT4-N16 YL-18-GXL
g MAT3-N17 BR-18-GXL
229-N14 BK-18-GXL

SLOW_VESSEL_MODE

nst
Tﬂ MOT4-N1T YL-18-GXL

MOT4-N3 YL-18-GXL
nsz

Olni@uw‘zj BR-18-GXL
MOT73-N2 BR-18-GXL

MOT4-N16 YL-18-GXL

M9T73-N17 BR-18-GXL

1392118 N-C2

1552269
BK-18
BK-18

229-N15 BK-18-GXL

E o R819-N4 G Y-18-GXL
D 2

ON_OFF_SW_8
3558813

BK-18
BK-18

b
2

_' 229-N14 BK-18-GXL

53
ult| 229-N5 BK-18-GXL

RB19-N4 GY-18-GXL et

229-N15 BK-18-GXL

MOT4-N1T YL-18-GXL
MOT3-N2 BR-18-GXL
MOT4-N3 YL-18-GXL
R819-N4 GY-18-GXL
229-N5 BK-18-GXL

A294-NT PK-18-GXL
A2094-N10 BR-18-GXL
A294-NT PK-18-GXL
A2094-N10 BR-18-GXL
MAT3-N11 BR-18-GXL

MOT4-R1 YL-18-GXL
M9T73-R2 BR-18-GXL
MOT4-R3 YL-18-GXL
"~ R819-R4 GY-18-GXL
229-R5 BK-18-GXL

A204-R6 BK-18-GXL

MO72-R7 PK-18-GXL
M971-R8 BR-18-GXL
M971-R9 BR-18-GXL
M9T72-R10 PK-18-GXL
M973-R11 BR-18-GXL

box

ion

ine junct

*Mar

*See the CD for PC compatible version of this diagram.
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M-C2  PR-C1 PR-C2
searm seoass  MASTER/SLAVE GONNECTOR (NOTE @) 1552960
105-M13 BR-18-GXL J906-PRO1 BR-18-GXL J906-PRO1 BR-18-GXL [ 1
X418-PROZ OR-18-GXL X418-PRO2 OR-18-GXL 2
GO66-M22 PU-18-GXL G9B66-PRO3 PU-18-GXL PRHI G986-PROS PU-18-GXL s
391-M15 PK-18-GXL 391-PR0D4 PK-18-GXL 391-PR0O4 PK-18-GXL 4 CONNECT TQ STARBOARD KEY SWITCH/ALARK PANEL,
F429-M25 BU-18-GXL F429-PR05 BU-18-GXL F429-PR0S BU-18-GXL 5  FLYBRIDGEMAIN ANALOG PANEL(® PIN CONNECTOR-3E3388)
F473M19 YL-18-GXL F473-PR06 YL-18-GXL F473-PROS YL-18-GXL 5
229-M3 BK-18-GXL 229-PRO7 BK-18-GXL 228.PRO7 BK-18-GXL 7
103-M7 YL-18-GXL A250-PROS BK-18-GXL A250-PROZ BK-18-GXL K s
wss
[10TMARDASGRL  ——————e— 11015 RD-ISGXL
101-M8 RD-18-GXL
KEYSWITCH/ALARM PANEL INTERFACECONNECT TO STARBOARD{LOG 1-9) e
[22eH BRIBGXL e {—220M2 BK18.GXL
226-M3 BK-18-GXL
M-C1
1552264 [——391-M14 PK-18-GXL —25:3914\“5 PK-18-GXL W-C3  DIODE_1
1 F——1J906-m8 BR-18-GXL 391-M18 PK-18-GXL 1862269 1893158
2 MH1 s MH2 J906-M9 BR-18-GXL
3 Pr——GIE6-M20 PU-18-GXL FAZN23 BU-IB-GXL  —————e—1—F429M24 BU-13.GXL 105-M13 BR-18-GXL a
4 PI——391-M14 PK-18-GXL F428-M25 BU- 18-GXL
5 DI——F429-M23 BU-18-GXL ~—— s
5 PF——F473M17 YL-18GXL ~ —— [TFATEMITYLISGKL e F4TIMIS YL 1SGXL
7 Pr——228-M1 BKABGXL ——] F473-M19 YL-18-GXL
8 ——101-M4 RD-18-GXL .
TGOS0 PUAB-GXL  ————e g GOIEM21 PL-18-GXL
GO66-M22 PU-18-GXL
L 06 STy e . Py M-C4  NN-C1 NN-C2
1906 M BR-18-GXL Tﬂggg_ﬂ?ﬁﬁﬁéh 3E3388 1552264 MASTER CONNECTOR 1552264
J906-M10 BR-18-GXL 105-M12 BR-18-GXL 3 J906-NN01 BR-18-GXL J908-NNO1 BR-18-GXL 1
32 X416-NNO2 OR-18-GXL :‘ NNH ’: X416-NNOZ OR-18-GXL 2
GOGEMI! PURGXL —) 8 GOBE-NNO3 PU-18-GXL GO68-NNO3 PU-18-GXL s CONNEGT TG STARBOARD KEYSWITCH/ALARM PANEL,
SOTMIB PRASGXL — —7 4 391-NN04 PK-18-GXL 391-NNO4 PK-18-GXL 4 FLYBRIDGEMAIN ANALOG PANEL(E PIN CONNECTOR-3E3388)
F426-M24 BU-18-GXL —) 5 F429-NNO5 BU-18-GXL F429-NNOS BU-18-GXL 5
F473M18 YL-18-GXL —) & F473-NNOG YL-18-GXL F473-NNO6 YL-18-GXL 5
229-M2 BK-18-GXL i 229-NNO7 BK-18-GXL 229-NNO7 BK-18-GXL 7
101-M8 RD-18-GXL 5 101-NNOS RD-18-GXL 101-NNOB RD-18-GXL K s
M-C5  DIODE_2
1562269 893158
JO0B-M11 BR-18-GXL ¢
105-M12 BR-18-GXL E E
M-C8
1562269
J906-M10 BR-18-GXL —‘E| 1 FOR MASTER/SLAVE FUNGTIONALITY,MATE CONNECTORS M-C6 AND W-C8
2
M-C7  M-C8
1662269 3E3363

ATCH FOR MASTER/SLAVE STARBOARD ENGINEOPTION

(NOTE C)

Chapter 8

101-M5 RD-18-GXL i
2 &

103-M7 YL-18-GXL

FOR MASTERMASTER FUNCTIONALITY,MATE CONNECTORS M-G7 AND M-C8

*Master/slave option, starboard

]
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*See the CD for PC compatible version of this diagram.
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*Interconnecting leads 2
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N40475 Chapter 9

Engine controls

It is recommended that a Morse single lever system
is used to control engine speed and gearbox
engagement.

1. Throttle lever.

2. Anchor for Morse 33C cable.
3. Morse 33C cable.

4. |dle position.

5. Run position

Figure 1
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N40475 Chapter 10

Provision for power take-off

Warning! Remove all paint traces from the mating
faces before assembly.

Fit the power take-off shaft, (figure 1 item 1) using
bolts (figure 1 item 2) and tighten to a final torque of
84 Ib.ft. (115Nm)

Fit the key (figure 1 item 3) to the power take-off shaft

For axial drives

For axial drives it is recommended that a flexible drive
coupling between the engine and any given load is
used.

For belt drives

Standard options are:-

” ¢

Either a 5” ‘A’ section pulley with three grooves (figure
2 item 1) and a taper lock (figure 2 item 2).

or

A 5” ‘B’ section pulley with two grooves (figure 3).

In this case the maximum power which can be taken
will be limited by the belts, and it will be necessary to
calculate for marginal applications.

Caution: Additional inertia must not be added to the
P.T.O. shaft without specialist advice. Consult your
distributor if you need advice about non-standard
drive arrangements.

Figure 3
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Polar diagram N

This diagram shows the loading capability of the front
of the crankshaft.

The load angle, when viewed from the front of the
engine, is measured clockwise, with 0° aligned to
TDC.

Overhung load (Newtons) is directed radially outwards
from the centre of the diagram.

Figure 4
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Calorifier and block heater connections

Calorifier

Fittings are available to allow a calorifier to be
connected to the engine, as shown in figure 1. The
fittings may be ordered as part of the engine assembly,
or as loose parts to be fitted later.

The hose connections to the calorifier must be of a
radiator or heater hose quality and 1/2” bore, and
must be installed so that chafing will not occur.

(1) Supply to calorifier.

(2) Return from calorifier.

Block heater connection points

A mains powered cylinder block heater may be fitted
to keep the engine warm when the boat is stored in
low temperatures. A suitable heater may be ordered
as part of the engine assembly, or may be fitted later.

Figure 2 shows the connection point. The core plug
in the position shown on the engine block is removed
and the block heater fitted and secured with a bolt.

If the heater is ordered at the same time as the engine,
it can be attached to the engine.

Figure 2
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N40475 Chapter 12

Options

Gearbox oil temperature sensor

Gearbox sensors are available as an option. Please
refer to the gearbox manufacturers handbook for
installation requirements.

Use the M12 tapping as shown in figure 1 for the
transmission temperature sensor or refer to the
gearbox manufactures handbook.

Figure 1
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N40475 Chapter 13

Reference data

Basic data M300C M250C M216C M190C
Rated power .........cccccveiennenne 300hp (225kW).....250hp (186kW) .....216hp (161kW)..... 190hp (142kW)
Rated engine speed ..................... 2400rpm ..o, 2400rpM....cceennnnee. 2400rpm ....coenneee 2100rpm
Number of CYlINAErS..........eviiiiii e 6.

Cylinder arrangement..........ceeeeeeiei i In-line.

CY Bl 4 Stroke.

INduction SyStem ........ccciiiiiiiiiiii e Turbocharged aftercooling.

BOrE .. 105mm (4.13").

SEOKE ..t 127mm (5.00”).

Compression Ratio...........eviiiiieeiiiiiccieee e 16.2:1.

CUDIC CaPACILY ...oooiieeiiee et 6.6 Litre (365 in3).

Valves per CYIINAEr ........uueeiiiiieeiee e 4.

Direction of Rotation..........ccccoooiiiiiie, Anti-clockwise viewed from flywheel.

FIrNG Order ... e 1,5,3,6,4, 2.

Total Weight (wet).......ccccovvveeeeeeein. 738Kg evvvviveeeeae. 738Kg....cccerrrie 736Kg .coooeeeiiiins 736kg
Cooling

Cooling System .....cccccevvviiiiiiiiiieen The coolant shown is mandatory for use in all climates to

ensure that adequate levels of corrosion inhibitor are present.
It will give frost protection to -37°C.

CO0IANT ... 50% inhibited ethylene glycol or
50% inhibited propylene glycol with 50% fresh clean water.
Fresh Water Flow ....................... 220 I/min at 2400 rpm...220 I/min at 2400 rpm .. 220 I/min at 2400 rpm .. 193 I/min at 2100 rpm
Coolant pump speed and method of drive.............c.c.ouveee. 1:1 Gear Driven.
System Capacity.........ocoeviiiiiiieiiie e 26.3 litres (5.7 gallons).
Pressure cap SettNg.......c..eovveiiiiiiie i 50kPa (7psi).
Sea water pumMpP type.....ccevveeeeeiiiiciee e Gear driven full cam.
Sea water suggested inlet ..., 32mm Bore (1.25”) hose diameter.
S COCK...oiiiiiiiiii et Full flow 32mm (1.25”)
Strainer.....cccoceieiie e, Auxiliary water strainer must be included in suction side of the circuit
Maximum sea water temperature.............cccoceeeieiiieeeneeene 38°C (100°F)
Sea water flow.........ccccceeeee. 137 I/min at 2400rpm ... 137 I/min at 2400rpm....137 I/min at 2400rpm....128 I/min at 2100rpm
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Fuel system
Recommended fuel ..........ccccoviiiiiiie DIN E 590 DERYV (class A-F & 0-4)

BS2869 Class A2 (Off highway, gas olil, red diesel)

ASTM D975-91 Class 1-1DA & Class 2-2DA

JIS K2204 (1997) Grades 1, 2, 3 & Special grade 3
Fuel injection PUMP ....ccvviiiiiee e CR200
FUel Tift PUMIP .. manual
Fuel feed pressure (static)........ccccoviveeiiiiiiiiiiies 0.3 to 0.6 bar (5 to 8psi)
€101V 4 Lo T ol 1Y/ o 1= TR URRPRRRRRR A4:E2
Pipe size:
* Supply - outside diameter ..., 10mm (0.394”)
e SUPPIY - DOre ..o 8.4mm (0.3317)
* Return - outside diameter............cccooiiiiiiii, 10mm (0.394”)
e RetUrn - DOre ...ccooiiiii 8.4mm (0.3317)
Maximum lift pump lift...........cccoo, 1.8m (6ft) to bottom of tank suction pipe.
Maximum fuel lift pump ..., 127mm (5 inches) Hg depression at inlet.
Fuel consumption at full ................. B621/hr.......ccc.. 519l/hr............... 4474 \/hr............... 37.03 I/hr
Air intake
Combustion airflow.................... 15.7m? /min.......... 15.04m3 /min ......... 14.6m? /min.......... 12.33m3 /min
Maximum engine compartment .............ooooiiii 60°C.
air temperature.
Maximum air temperature at...........ocooeeiiiii i, 52°C.
engine inlet
Ventilation - maximum engine ..........ccccovcveeeeeiiiieee e, 125mm WG (5” WG).
room depression
Minimum cross section.......... 968cm? for hot climates ..806¢cm? for hot climates...697cm? for hot climates .. 613cm? for hot climates
of air duct (per engine). ........ 484cm? for temp climates .403cm? for temp climates. 348cm? for temp climates 306cm2 for temp climates
Exhaust
Exhaust gas flow ..........cc......... 45.9m3 /min........... 36.8m?® /min ......... 27.13m?3 /min......... 22.97m?® /min
Maximum restriction measured ...........cccoooieie i 15kPa
within (305mm) 12” of turbocharger outlet .
Recommended pipe bore (wet exhaust) ..., 127mm (5.0”)
Recommended pipe bore (dry)......cccceeeeeeeeeiieiiiiiiiiiieeieeeeeeen 69mm (2.7”)
Minimum rise from sea level t0.........ccocveviiiiii, 203mm (8.0”)

exhaust outlet centre-line
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Lubricating system

Recommended lubricating Oil ............ccooieiiiiiiiiiieee APl /CH4 / Cl-4

Sump capacity MaxXimum .........ccceeereriiiieiee e 15 litres (3.3 gallons)

Maximum operational angle ...................... 20° nose up. Heel 25° constant, 35° intermittent
Oil pressure in OPerating ..........occueeeeeiiiiieee i 3.6 bar

speed range (steady state)

Electrical system

ARErnator.......ccvvvieeeeeee e Insulated return 12 Volt-100 amp or 24 Volt-55 amp
Starter tY P i 4.0Kw

Number of teeth in flywheel ...........c.ooeveiiiiiiiiii e, 126

Number of teeth on starter............cco o, 10

Cold start limits
Minimum cold start temperature (with aid) ..........ccccceeeviiiinennn. -15°C (5°F)
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Activate station button status......... 33
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Bilge...ooeeiiiiiiiii 15
Blanking plugs ... 23
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EXpansion.......ccccccieiiiiiienene, 38
Expansion connectors.................... 41
Expansion (port side)..................... 39
Expansion (starboard side)............ 39
F

Fault codes......ccocovviviiieiiiiiiiins 28
Fault condition .........cccceeeeeiiiinnns 42
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Fuel connection ....................... 19, 21
Fuel feed.......ccovvvvveeieeiiiiinn. 1,20
Fuel feed tap.......cccoccvevviieeneninen. 21
Fuel filters......cccovvvieieiiieeies 19
Fuellevel ..., 45
Fuellines .......cccovvveeieeiieee s 21
Fuel pipes......cccvvveeieiiiiieieeee, 20
Fuelreturn .......coovvveeeeeiiiiii, 2,20
Fuel return pipe .......cccoecveeeeninnnen. 21
Fuel supply pressure...........cc........ 45
Fuel surge......ccccoeevieveiiiiiineeee, 20
Fuel system ......ccccccvvvveeeeeiiiiins 19
Fuel system problems ................... 19
Fuel tank...........ccuuee.. 19, 20, 21, 22
Fuel temperature ...........c.ccoeeennne 45
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GBS . 12
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Gearbox engagement.................... 61
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Gearbox oil temperature sensor....67
Gear position ......cccvveeeeieeeee e, 34
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Gravity ..ooooevveeeeeeiie e 22
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Gun-metal......cccccoviiiiii 17
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Harness ......ccooeevvvvvveeeeenes 23, 25, 50
Heat ..o 23
Heat blanket .........ccccccevviiieennne 11
Heater......cooiiiiiee e 65
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Heat rejection ........ccccccoviiienennnne 18
Heelangle ........ccociviiiiiiiiiie, 3
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High output ... 15
High pressure fuel lines................. 19
High pressure water ...................... 19
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High temperature...........ccccceeene. 11
Holding down bolts ...........cccceeeeeeee. 4
HOIrSEepOWETr .....ccovvuviiiieiiiiee e 15
Hose clamps........ccccceeiiiiiieieeene 19
HOt @ir. .o 15
Hot climates........ccooveiiiieiee 15
Hull 15,17, 44

Hull movements........ccccoceeveiiiinneen. 7
|

Idle (neutral) lockout button........... 33
Idle (neutral) lockout lamp.............. 33
Idle position ........cccccevviiiiieeiiie, 61
[gNItioN ... 36
Incompatible connectors................ 19
Information screens.............cceeee... 31
INJECLOrs ..., 19, 23
Inlet connection ..........ccccevevinnnenn. 17
In-line silencer ........cccocceveniiinnen. 13
Inner fuel pipe........ccccoiiieeeiiiiinen., 22
Installation angles...........ccccovveeeens 3
Instrument panel................ 23, 25, 26
Insulating blanket...............c.ocee. 10
Insulating lagging........ccccevevviivneene. 11
Insulation ..., 45
Intake fithing .......cceeeivii, 17
Intake vents ..., 15
Integral oil cooler.........cccccevvunnenn. 18
Intelli-troll ..., 33
Interconnecting cables............. 23,25
Interconnecting leads .............. 54, 58
Interference ........ccccceviiiieeiiiiiinnn, 40
[P B5. . 26
P67 e 23, 28,26
o] o S 17
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N 40
J1939.. i 25, 35, 36, 38
J1939 (port side)......ccuvveeeriiiiieeans 39
J1939 (starboard side)................... 39
JUMPEr WIre......eeveiiiiiiiieeiiiiieeee 41
Junction box ... 37
K

Keel cooling system............c.......... 18



Key/alarm (port side)
Key/alarm (starboard side)

Keyswitch on/off
Keyswitch panel

Maintenance clear switch
Manual fuel feed
Marine junction box
Mass elastic data
Master/slave lead
Master/slave option
Master throttle

Metallic particles
Mini marine power display (mmpd)....
30, 31, 32, 33, 35
Mini marine power display
Minus battery
Mijb (marine junction box)..25, 36, 40

Mounting brackets

Multiple instrument panels
Multiway connector

Naval architect
Negative glow plug
New components

Noise absorbent material
Noise absorbing chambers
Noise levels
Non-volatile memory
Nose down capability
Number of synchronized engines

configuration

Ol 43
(O 1B {11 Y PSR 24
Oil pressure gauge ...........ccceeeenee 26
Open cockpitS.......coccvveeeeriiiieeeennns 15
Operating range..........ccccooeveeeeeens 22
Operational angles ...........cccceeenee. 3
Optional harness ...........ccoccceeees 23
Overboard outlet...........ccocveeeeenns 12
Overheat.........cccoveevcciiiiiiiceeeee, 15
Overhung load..........cccccevviiieeeennnns 64
P

Paint ..., 63
Panel illumination ................c......... 26
Parameters........ccoovvvvviiiiiiiiniinnnnnn. 28
Parameter screens...............ccceeee 34
Partdry ..o 12
Partwet ..., 12
o] o 32,33, 35
Pdl connector.........ccccccceivinnns 38, 39
Pin 23
Pinch points ... 23
Pipework.........coooviiiiiiiiiinn. 17,18
Plug-together.........cccccceiiiiiiinns 23
PMT 42
Polar diagram ..........cccccccciinininnns 64
Port Wing......ccccvvviiieie 32
Position sensor..............vvvvvvennnnn. 29
Positive glow plug..........ccccoeeinnnnne 24
Positive lead ..........ooooevveviiiiinnnnnnnnn. 44
Possible panel configurations........ 30
Power connections ..............ccc.... 40
Power supply ... 30
Power take-off .......cccccceeeeiiiiiiinnns 63
Powertrain control processor (pcp)..32
Pressure ........oooovvveveieeiiiiin 12
Pressure tightness...........ccccvueeee. 19
Primary fuel filter............ccccccooen. 21
Propeller shaft ........cccccceeeeiiinns 7,45
Propeller shafts and couplings ........ 7
PTO e 63
Pulley......cooooiiii 63
R

Racking.......ccccovvvieieie 6
Radiator..........oooviviiii, 65
Ram airflow........ccccccevvvveeiiiiiiis 15
Rear lifting eye........ccccoviiiviiniinnnn. 2
Refuelling.......ccccooviiiiiiiieee, 19
Refuelling pump.......cccooiieiennnnen. 19
Remote Kit ........ooovvviiiii, 18
Remote tank ............ooovviiiiiiinnnnnnnnn. 18
Return pipes .......ccccccvvveiiiiiiiiis 21
Return systems........ccccccconniniinnns 22
Reverse isolator.............ccccoevnnnne 40
Reverse video.................... 31, 32, 34
Rigid bracket..........ccccccciiiiiiniinis 11
Rom bootloader software version..31
Routine examination...................... 17
Rubber bag.......cccoovveiiiiiiiiis 21
Rubber exhaust hose ...................... 9

Rubber hose connections.............. 17

Rubbish ........coooeiie, 19
Rudders......ccoovvviieeiiiieiiiiiieeeeeee 17
Run position..........cccceveeiiiieeeeene 61
S

Sae j1939-15...coviiiiieee e 35
Safety switch ........ocooceiiiiiie 41
Sailing craft........ccooooiiiiii 12
SAVE e, 33
Screen illumination........................ 28
SCrEENS .vvveeieeeeeee e, 28
Scroll back button.......................... 28
Scroll forward button..................... 28
Sea COCK...uueiiiiieiiieeeeeeeeee e, 45
Sealevel....coooveeiiiiiiiieeeeeein, 45
Sealing compounds............c.cc....... 19
Sealing plugs ........ccceveeeiiiiieeenne 19
Seals.....ccooovviiiiiieee 19, 23
Seawater......ccccceeeeiiiiiiiieene, 44,45
Sea water pump .......cccoevviiieeenne 17
Sea water strainer ......................... 17
Sea water system...........cccceeenee 17
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Single engine mjb ... 38
Single fuel tank........cccccooiieeenne 21
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California
Proposition 65 Warning

Diesel engine exhaust and some of its constituents are
known to the State of California to cause cancer, birth
defects, and other reproductive harm.
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