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Copy date:  Feb 2022 
 

JP2M – Fuel filter change & fuel maintenance    Ref: Roger-04 

  

1  
 

2 hr 
 

 
 

Medium   Weather Any 

  

Aim: 
To replace one fuel filter cartridge and to inspect the fuel oil storage and security of the 

piping arrangements. 

Note: this procedure applies to changing cartridge filters which replace the original coil filters.  
 

Periodicity: 
Annual. 
 

Reason:  
To ensure a supply of clean fuel to the engine on demand.   
 

Difficulty level:  
Medium  
 

Fuel oil system overview: 
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Using Fig 04-01 as a guide and referring to Fig 04-02, fuel is added to the 540 litre 
bulk tank, normally from a tanker travelling the canal.  Fuel is pumped from the bulk tank to 
the 52 litre day tank by operating the hand pump on the top starboard side of the bulk tank.  
The day tank is fitted with a sealed overflow which drains back into the bulk tank.  A small 
isolating valve is located close to the underside port side of the day tank.  
The day tank holds sufficient fuel for approximately eight hours continuous running. 

Feed to filters with 

isolating valve 

Bulk tank filling 

line through 

roof 

Bulk tank vent 

through roof 
 Excess fuel line 

back to day tank 

Day tank 

Overflow from 

day to bulk tank 

Hand pump & 

feed to day tank 

Bulk tank 

Fig 04-02 

Fuel tanks 

& pipework 

Feed into filter 

body from day 

tank 

High pressure 

fuel feeds to 

injectors 

Fuel injector pump 

Fig 04-03 

Fuel filters and fuel 

injection pump 

Feed out of 

filter body to 

injector  

pump 

Twin filter 

body 



Planned work sheet no. Roger-04 

3 of 8 
  

The engine is fitted with identical twin fuel filters 
only one of which is used at any one time.  
Under gravity - there is no lift pump - fuel enters 
the filter block through the inflow banjo, divides 
to each bowl and flows through internal holes in the 
casting as shown in Fig 04-04.  The unfiltered fuel in 
the bowl passes from the outside to the inside of the 
cartridge.  The filtered fuel goes through holes in the 
top of the cartridge spindle, into the cover with the air 

vent and back 
down 
through the 
bowl casting 
to the 
changeover valve.  The fuel then flows to the outflow 
banjo as shown in Fig 04-05 and up to the injector 
pump. 

 
The injector pump feeds an excess of fuel at all 
times.  This excess flows back to the day tank.  

The speed controller determines flow to the injectors and therefore the 
amount of excess fuel.  The combustion air to the engine is not regulated. 
 
Diesel fuel contains emulsified water which 
encourages bacteria to feed on the oil.  As it dies, 
the bacteria can grow into a fine, fibrous mass 
which can foul fuel filters.  Roger’s fuel tanks are 
not fitted with drains and the fuel system is not 
fitted with a water separator. There is no way of 
draining off separated water from the fuel but it 
may drop out of the emulsion and appear in the 
filter bowls.   
 
Bio-diesel is being added to fuel in ever 
increasing quantities and with that comes the 
higher risk of the so called ‘diesel bug’. 
   
Filter bowl drain plugs are fitted, see Fig 04-06 but 
they are painted over and the plugs have only two machined flats, not full hexagons.  Do not 
attempt to remove the plugs. 
The injector nozzle orifice has a diameter of approximately 0.18mm (0.007”) and it is vital 
that the fuel is kept clean and free from particulates and bacteriological sludge otherwise 
the injectors may block.  This worksheet is designed to ensure that every care is taken to 
ensure continuous, reliable operation.  
 

People and duration:  
1 person, 2 hours.  
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Equipment needed: 
• PPE: overalls and working gloves (surgical or re-usable industrial type). 

• Rags to mop up any spilt oil. 

• Strong paper towel. 

• Leak-proof container for the old cartridge, old gaskets and oily rags. 

• A drip tray; an old 5 litre oil can with the large side removed is suitable. 

• 3/16”W ring or open spanner for the filter securing nut. 

• 1/4”W ring spanner for the filter cover screws. 

• 7/16”W ring spanner for the cartridge spindle (not normally needed). 

• Light alloy key for the cover air vent. 

• New cartridge filter. 

• Cover to body gasket. 

• Cartridge spindle to filter cover fibre washer (not normally needed). 

• Waterproof grease and a non-setting sealant such as ‘Hylomar Blue’. 

• Pallet knife or similar to remove gaskets as necessary. 

• Head torch. 

• Vacuum pump. 
Note: with the exception of the waste container, drip tray, PPE, head torch, rags, non-
setting sealant and paper towel all the tools are either on the toolboard or in the red 
toolbox under the lubricating oil tank.  The new filters and gaskets are in a plastic box in 
the workshop next to the vacuum pump. 

 
Special Notes/Risk Assessment:- 

• Authority:  Permission to carry out the work must be obtained from the 

Conservation Manager.  The engine must not be started until the work has been 

completed and the boat handed back to the Conservation Manager. 

• Access:  Entry into the engine room is awkward and the towpath may be wet.  There 

is a possible crush injury between the hull and bank; therefore, take care not to let 

any body part drop between the two.  

• Entry and exit:  Once the hatch is open, ensure that the rung ladder is secure.  

Holding on to the rail above the opening, enter the space forwards taking care on 

the steel ladder.  Leave the engine room backwards, using the ladder and rail as for 

entry. 

• Engine room:  The floor is uneven and slippery.  Space is very limited and there are 

many trips and sharp edges. 

• Environment:  The fuel is an environmental hazard and must not enter the bilge or 

watercourse; all contaminated waste must be disposed of responsibly. 

• Tools:  If any tools are defective or missing, the work must not proceed until a 

replacement is found; faults need to be reported. 

• Preparation:  Read the whole of this document before proceeding; if in doubt, ask the 

Conservation Manager. 
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Filter design: original 

 
 
 
 

 
 
 

 
Filter design: modified 
In 2020 it was decided to fit replaceable cartridge filters in place of the rope type.  The filter 
body and covers have not been modified and with the exception of the filter elements, all 
the original internal parts have been retained.  Replacement coiled elements are still 
available and it would be easy to revert back. 

 
 
 
 
 

 
 
 
 

Fig 04-10 shows how the cartridge assembly 
is put together and Fig 04-09 shows a cover 
with the threaded rod in place ready to 
receive the cartridge. 

Note: unless the fibre washer is damaged, the threaded rod does not need to 
be removed during this task.  The dished end of the cartridge takes the 3/16”W 
nut on the end of the threaded rod as shown. 
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Method: 
Collect all the equipment and clear the area around 
the filters.  Don the PPE and turn off the fuel isolating 
valve, see Fig 04-11 which shows the valve in the 
CLOSED position. 
 

The filter block is not 
horizontal and when 
the filter covers are 
loosened, fuel oil will 
spill out on the engine 
side.  To mop up the  
leaking oil, stuff paper 
towel between the 
filter block and the 
engine, see Fig 04-12. 

 
There are twin filters but one will be sufficient for a full years cruising.  Each year, the duty 
filter will be selected after the filter change and unless there is an emergency the second 
filter should not be used.  The Conservation Manager will tell the maintenance team which 
filter needs to be changed but before starting the task, double check with the log book 
which is kept in a cupboard in the cabin.  If everything is correct, the filter selection lever 
should point to the filter to be changed, see Fig 04-05 which shows Filter 1 as the duty filter. 
 

The filter covers are over 90 year old cast iron and 
therefore brittle.  Loosen the five lid holding down 
screws in three passes going opposite to opposite.  
Lift the cover and the whole assembly will withdraw.  
Note: the gasket may hold the cover in position.  If so, 
tap the cover upwards with the rubber mallet. Place 
in the tray to catch any oil drips. Fig 04-13. 
Pull off the perforated cage and put aside.  Unscrew 
the 3/16”W nut from the threaded rod and remove 
the old filter for disposal. 

 
The vacuum pump is supplied with a plastic 
hose.  One end pushes into the hole in the 
cover and the other end needs to be 
inserted in the filter bowl, see Fig 04-14.  A 
few pumps of the ‘T’ bar handle will create 
sufficient vacuum to remove the fuel from 
the bowl, see Fig 04-15. 
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Fig 04-15 shows the empty bowl and a 
small amount of sludge at the bottom.  
On this occasion, the gasket did not pull 
off cleanly as can been seen by the yellow 
remains.   

 
 

The fuel outlet from the cover goes 
down the port indicated in Figs 04-15 
and 16 to the change over valve and 
then to the fuel pump.  It is vitally 

important that debris does not go down that port so should be plugged carefully with a 
twist of blue paper as shown in Fig 04-16. 
 
With a rag or paper towel, clean out the bowl and check for anything which looks like a 
bacterial growth.  With a pallet knife, clean off the bowl mating face but take care not to let 
any debris go down the clean fuel port.   
 
Clean the mating face of the filter cover, ensuring that no debris enters any of the ports. 
 

 
 
 

Take a new filter cartridge and fit over the 
threaded rod so that the filter open end sits 
snugly over the spindle securing nut.  Screw 
the 3/16W” shakeproof nut 
onto the rod and tighten 
down so that the last thread 
of the rod is at least 
level with the top of 
the nut, see Fig 04-19. 
 
Take a new gasket and 
smear a little 
waterproof grease on 
both sides.  Locate on 
the filter cover as 

shown in Fig 04-18.  Note: the gasket will not fit over the perforated cage. 
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Push the perforated cage over the filter and click into 
position, see Figure 04-20. 
 
Replace the filter assembly into the filter body and line 
up the screw holes.  Replace the screws with their 
washers and ensure that the brass number plate is 
visible.  Tighten the screws opposite to opposite in at 
least three passes and nip up but do not over tighten. 

 

 
 
Using the light alloy ring spanner, ensure that the air vent screws on both filters are closed.  
They are indicated on Fig 04-21 adjacent to the legend ‘AIR VENT’ cast into the cover.  Open 
the fuel isolating valve under the day tank.   
 

 
 
 

 
Ensure the filter selection lever is 
pointing towards the correct filter 
and crack open the air vent holding 
a sheet of paper over it.  After 
about a minute, fuel will spill out - 
close the vent immediately.  Look 
for any fuel weeping through the 
cover/body joint and tighten as 
necessary. 
 
 

Note: diesel will find leaks – as an aside, seized fittings are often freed by immersing them in 
a tank of diesel. 
 
The air vents are taper seated rather like a domestic radiator air bleed.  They have been 
lapped in but still tend to weep.  If that’s the case, shut off the fuel and remove the vent 
valve.  Smear a tiny film of non-setting sealant over the valve seat, taking care not to block 
the drilled holes and replace.   Test again and repeat if necessary. 
 

Finally: 
• Move the filter changeover lever to the other filter which was on standby; the new 

filter now becomes the standby. 

• Check the fuel pipework for any damage or leaks. 

• Clean up and collect all the waste ready for responsible disposal. 

• Clean all the tools and replace. 

• Make an entry in the log book and report back to the Conservation Manager. 
CP Feb ‘22 
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