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GUIDE OVERVIEW

What yacht fuel systems are designed to do
A diesel fuel system stores fuel safely, protects its quality, supplies engines and generators at the required
flow, and manages return fuel without introducing air, water, leakage or unsafe tank imbalance.

SCOPE The arrangements shown are deliberately simplified. Real yachts may use several storage tanks, day tanks,
transfer pumps, duplex filters, polishing loops, cross-connections and separate machinery feeds.

By the end of this guide, you should be able to:
● Trace fuel from each tank through valves, filtration and pumps to the machinery, then identify the return route.
● Understand the purpose of tanks, vents, fillers, valves, filters, transfer arrangements and day tanks.
● Recognise contamination, restriction, air ingress, leakage and transfer problems before they stop machinery.
● Understand which apparently separate engines or generators share one fuel-system dependency.
● Ask better questions during purchase, survey-report review, maintenance and offshore preparation.

CORE PRINCIPLE Fuel range means little if contamination, poor access or an incorrectly configured system prevents the
machinery from using the fuel onboard.

Safety
Fuel-system work can involve fire, pollution, hot surfaces, pressurised injection equipment and loss of propulsion or generation. Do
not open, isolate or dismantle a running or pressurised system unless the correct vessel-specific procedure is understood and the
work is within your competence.
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SYSTEM ARCHITECTURE

How fuel moves from storage to machinery
and back
The complete path includes storage, ventilation, selection, low-pressure supply, primary and secondary
filtration, injection and return. Every stage must remain clean, sealed, open and correctly configured.

STORAGE

Tank, filler, vent

and inspection access

SELECTION

Shut-off, manifold

and normal valve route

FILTRATION

Water separation and

coarse then fine filtration

SUPPLY / INJECTION

Lift pump and high-pressure

fuel delivery

RETURN

Unused and leak-off fuel

returns to a known tank

Simplified arrangement: actual installations vary by vessel, engine, tank and return configuration.

Layer Purpose Owner focus

Storage and ventilation Tanks hold fuel while fillers and vents allow safe filling and changing
liquid level.

Material, usable capacity, low points, inspection access,
filler seals and water-entry risk.

Isolation and selection Valves determine which tank supplies each engine or generator. Normal position, labels, accessibility and the
consequence of closing or selecting each route.

Primary filtration Water separators and coarse filters protect the low-pressure supply. Element type, restriction indication, drainage, duplex
changeover and safe access.

Engine-side supply Lift pump and secondary filter provide clean fuel to the injection
equipment.

Priming, bleeding, hose integrity, pump supply and
manufacturer requirements.

Return fuel Unused and leak-off fuel normally returns to a storage or day tank. Return destination, heat input, transfer effect and
whether tank levels can change unexpectedly.

OWNER INSIGHT The most useful skill is being able to trace every normal and alternative fuel route physically, then compare
the installation with the current drawing.
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MAIN COMPONENTS

What owners should be able to identify
Fuel reliability depends on the whole arrangement. A healthy engine cannot compensate for contaminated
tanks, restricted vents, leaking suction lines or misunderstood valves.

TANK / VENT

Storage, filling,
inspection and breathing

VALVES / MANIFOLD

Isolation, selection and
cross-connection

FILTER / SEPARATOR

Water and particle
removal

PUMPS / LINES

Transfer and supply to
machinery

Components should be labelled by function and linked to a current system drawing.

Component or area Why it matters Owner focus

Fuel tanks Store fuel and allow water or debris to settle. Material, capacity, usable volume, baffles, low points,
drains, sounding and internal condition.

Fillers and vents Permit filling and air movement as tank level changes. Cap seals, deck drainage, vent termination, blockage,
blowback and seawater-entry risk.

Shut-off and selector valves Isolate tanks and select supply or return routes. Normal position, full travel, accessibility, labels and
shared consequences.

Primary filters / separators Remove water and larger contamination before machinery. Correct element, bowl, drain, restriction indication and
duplex arrangement.

Transfer and polishing pumps Move fuel between tanks or circulate it through treatment. Power, priming, dry-running protection, valve lineup and
overflow route.

Supply and return pipework Carry fuel between tanks, filters and machinery. Material, age, support, chafe, joints, flexible hoses,
corrosion and leakage.

PRACTICAL POINT A filter that cannot be changed safely, a valve hidden behind stores or a tank that cannot be inspected may
matter more offshore than headline fuel capacity.
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SYSTEM ARRANGEMENTS

Storage tanks, day tanks, polishing and
shared supplies
Explorer and trawler yachts may combine storage tanks, transfer manifolds, day tanks and polishing loops.
Complexity is manageable only when flow paths, normal positions and overflow routes are clear.

STORAGE TANKS

Long-term fuel reserve and
settling volume

TRANSFER / POLISH

Move or clean fuel under a
selected valve configuration

DAY TANK

Smaller controlled working
supply to machinery

ENGINES / GENERATORS

Consume fuel and produce
return flow

Not every yacht has a day tank; some machinery draws directly from selected storage tanks.

Arrangement Potential benefit Important limitation

Direct-from-storage supply Machinery draws from a selected main tank through filtration. Simple route, but contamination or tank selection directly
affects the machinery.

Multiple storage tanks Extends range and can preserve an alternative source. Cross-connections, return routing, tank imbalance and
inaccessible valve states.

Day-tank arrangement Provides a smaller monitored working supply. Transfer controls, high/low alarms, overflow destination and
usable endurance.

Fuel polishing loop Circulates fuel through filtration independently of engine
consumption.

Pickup reach, return point, treatment rate and the limits of
cleaning behind baffles.

Duplex primary filters Allow changeover to a clean element while maintaining supply. Correct lever position, sound seals and two genuinely
serviceable filter bodies.

Shared generator and propulsion supply Reduces pipework but creates a common failure path. Identify which valve, tank, filter or transfer fault can stop
several machines together.

OFFSHORE VALUE The strongest arrangement is not necessarily the most complex. It is the one that is clean, accessible,
documented, tested and understood by the people onboard.
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OPERATION AND CONTROL

Tank selection, transfer and return-fuel
management
Most fuel-system errors occur during a change of state: selecting another tank, opening a cross-connection,
transferring fuel, changing filters or restoring valves after maintenance.

CONFIRM PLAN

Identify source tank, receiving

tank and machinery demand

LINE UP VALVES

Use documented normal or

transfer positions

START / CHANGE

Begin transfer or supply

change gradually

MONITOR

Tank levels, pressure,

restriction and leakage

RESTORE / RECORD

Stop safely, return valves

and log quantities

One person should operate; a second check is valuable for complex transfers or unfamiliar manifolds.

Operation Objective Owner focus

Changing supply tank Maintain continuous fuel flow while moving to a known usable
source.

Confirm selected supply and return routes, then monitor
machinery behaviour.

Duplex-filter changeover Move flow to a clean element without introducing air or restricting
supply.

Follow maker procedure, change fully and verify pressure or
restriction.

Transferring between tanks Manage trim, list, usable reserves and day-tank replenishment. Know pump rate, receiving capacity, venting and overflow or
automatic stop.

Polishing a tank Circulate selected fuel through treatment. Verify pickup and return are in the intended tank and
monitor contamination loading.

Return-fuel routing Prevents unexpected tank rise, overflow or loss of usable fuel
balance.

Trace return destination for every machinery and valve
state.

After maintenance Restore the system to its documented normal arrangement. Use a valve checklist, inspect for leakage and record
changes.

HUMAN-FACTOR

CONTROL
Photographs and labels help, but a written valve sequence and positive final check are safer than relying on
memory under time pressure.
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TANK HEALTH AND CONTAMINATION

Where many fuel problems begin
Water, microbial growth and settled debris can remain undisturbed during light use. Sustained motion may lift
contamination into the fuel supply precisely when the yacht is furthest from support.

WATER ENTRY

Condensation, poor fill,

leak or contaminated supply

MICROBIAL GROWTH

Develops at the fuel-water

interface

SLUDGE / DEBRIS

Settles in low points and

behind baffles

ROUGH CONDITIONS

Motion suspends stored

contamination

FILTER RESTRICTION

Loss of power, unstable

running or stoppage

Changing filters treats the immediate restriction; it does not correct the source of contamination.

Contaminant or fault How it develops Possible consequence

Water Condensation, contaminated fills, leaking deck fillers, poor vents or
tank corrosion.

Corrosion, microbial growth, poor combustion and water
reaching injection equipment.

Microbial growth Bacteria and fungi develop where water and fuel meet. Sludge, acidic by-products, repeated filter blockage and
tank corrosion.

Solid debris Rust, degraded seals, historic dirt or maintenance contamination. Pickup, valve and filter restriction or downstream
component damage.

Degraded or incorrect fuel Long storage, misfuelling, poor supplier quality or unsuitable
treatment.

Unstable operation, deposits, reduced output or equipment
damage.

Air ingress Loose suction fitting, damaged hose, seal or low tank level. Hunting, loss of prime, difficult starting and apparent fuel
starvation.

COMMON

MISCONCEPTION
A yacht that runs cleanly during a short sea trial does not necessarily have clean tanks. Light conditions may
not disturb settled contamination.
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MONITORING AND NORMAL VALUES

Recognising restriction, imbalance and
deteriorating fuel quality
Useful monitoring combines machinery behaviour, filter condition, separator contents, tank levels, transfer
performance and consumption trends. Owners should know what normal looks like for their own yacht.

TANKS

Level, balance, venting
and unexpected rise or fall

FILTERS

Restriction, water and
debris loading

SUPPLY

Pressure, prime, leakage
and pump behaviour

MACHINERY

Power, rpm, smoke,
consumption and alarms

Trend readings under comparable machinery load and tank configuration.

Observation What it may indicate Owner response

Filter restriction increasing Element is loading with contamination or supply flow is being
restricted.

Prepare controlled changeover or shutdown before
power loss; investigate recurring cause.

Water in separator bowl Contaminated tank, recent fill, condensation or water entry. Record quantity and tank, drain only by approved
procedure and investigate source.

Tank level changes unexpectedly Return routing, cross-connection, transfer leak or inaccurate
indication.

Stop transfer if active, verify physical levels and
prevent overflow or fuel starvation.

Consumption differs from expectation Leak, return imbalance, gauge error, operating change or machinery
fault.

Compare tank soundings, engine load and recorded
transfer quantities.

Machinery hunts or loses power under load Restriction, air ingress, low fuel level, vent blockage or lift-pump
problem.

Reduce demand and follow the vessel-specific
alternative-supply procedure.

Fuel smell or visible weeping Loose connection, degraded hose, seal or corroded pipe. Treat as a fire and pollution risk; isolate safely and
obtain competent assistance.

TREND, DO NOT GUESS A restriction indicator, fuel-use log and repeatable tank soundings often reveal change earlier than a general
impression that the engine sounds different.
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FAILURE AWARENESS

Common failure modes and escalation paths
Fuel faults can begin as a local restriction or leak and quickly become propulsion, electrical, navigation and
crew-workload problems if engines or generators are lost.

RESTRICTION

Filter, pickup, vent
or valve limits flow

AIR INGRESS

Suction leak or poor
priming breaks supply

LEAKAGE

Hose, pipe, seal or
fitting releases fuel

TRANSFER ERROR

Wrong valve or level control
creates starvation or overflow

Several failure modes can occur together after contaminated fuel is disturbed or a filter is serviced.

Failure or evidence Possible cause Why it matters

Gradual power loss under load Restricted filter, pickup, vent or partially closed valve. The engine may run at low demand but stop as flow
requirement rises.

Engine stops and will not reprime Severe restriction, empty selected tank, air ingress, pump or valve
fault.

Repeated cranking may drain batteries without restoring
fuel supply.

Filters block repeatedly Tank contamination, microbial growth or disturbed sludge. Endless element changes consume spares while the
source remains.

Fuel leak or spray Failed hose, joint, seal, pipe or high-pressure component. Fire, pollution and machinery-space evacuation risk.

Day tank overfills or runs low Transfer control, return route, level sensor, pump or valve error. Generator or engine loss, overflow and unsafe tank
imbalance.

Generator fuel supply fails Shared contamination or valve route affects electrical generation. Blackout, battery depletion and loss of supporting
systems may follow.

DO NOT NORMALISE

CHANGE
Repeated filter blockage, unexplained priming difficulty or recurring water in separators is evidence of an
unresolved system problem, not routine behaviour.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-001  |  UNDERSTANDING YACHT FUEL SYSTEMS

Educational guidance - not a substitute for manufacturer instructions, survey-report review or vessel-specific professional advice. 10

FAILURE RESPONSE

Controlling fuel problems while protecting
the yacht
The immediate priorities are safe navigation, fire and pollution control, preserving electrical capability and
establishing a known clean fuel path without introducing further air or valve errors.

DETECT

Recognise power loss,
restriction, water or leak

CONTROL

Reduce demand and protect
navigation and machinery

RECOVER

Use documented filter,
tank or priming procedure

REASSESS

Decide whether supply is
stable or diversion is needed

The correct sequence is vessel-specific and should be practised before an offshore passage.

Situation Immediate thinking Avoid

Gradual power loss Reduce demand, maintain control and compare filters, tank selection and
venting.

Do not wait for complete stoppage before preparing
the alternative route.

Blocked primary filter Use approved duplex changeover or stop and replace the element safely. Avoid partial selector positions and verify seals and
prime afterwards.

Suspect tank Isolate it and select a known alternative tank if the system permits. Confirm both supply and return paths to avoid
contaminating or overfilling the alternative.

Air after service Follow the manufacturer bleeding or priming procedure and inspect
every disturbed seal.

Do not assume repeated cranking will clear a suction
leak.

Fuel leak Stop ignition sources and machinery as required, isolate supply, contain
spill and raise assistance.

Do not work on pressurised injection pipework or
continue operation through active leakage.

Generator fuel loss Shed electrical load, protect batteries and start an unaffected source if
available.

Avoid exhausting batteries while repeatedly restarting
a machine with no secure fuel supply.

DO NOT IMPROVISE

BLINDLY
Fuel-system work can involve fire, pollution and loss of propulsion. Use manufacturer procedures, isolate
safely and seek assistance early when the cause or correct response is uncertain.
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TESTING AND DEMONSTRATION

Proving valve routes, filtration and
alternative supplies
A meaningful test should demonstrate the complete fuel path under controlled conditions, including normal
supply, changeover, transfer, polishing and recovery from a realistic single fault.

PLAN

Identify valves, quantities,
risks and safe limits

OPERATE

Use documented normal and
alternative configuration

VERIFY

Observe flow, restriction,
levels and leakage

RESTORE

Return normal positions and
record results

Testing should preserve propulsion, electrical supply, fire safety and pollution control.

Test What it demonstrates Limitations / owner focus

Tank-selection test Confirms each engine or generator can draw from the intended
normal and alternative tank.

Verify both supply and return routing and monitor tank
levels.

Duplex-filter changeover Demonstrates uninterrupted flow to a clean element. Use manufacturer procedure and confirm full selector
travel and no air ingress.

Transfer-pump test Shows actual transfer rate, valve route and receiving-tank level
response.

Control overflow risk and compare moved quantity with
indications.

Polishing-loop test Confirms selected pickup, return and contamination loading. Do not infer total tank cleanliness from one clear
sample.

Vent and filler inspection Shows unobstructed breathing and water-exclusion condition. Do not pressure-test or modify vents without
competent guidance.

Alternative-supply drill Demonstrates crew response to a suspect tank or restricted filter. Run as a controlled familiarisation exercise, not during a
developing fault.

RECORD THE

CONFIGURATION
A useful test record names the source tank, return tank, valve positions, machinery load, filter condition,
transfer quantity and any abnormal observation.
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MAINTENANCE STRATEGY

Keeping storage, filtration and pipework
dependable
The aim is not to dismantle the system repeatedly. It is to preserve visibility of condition, follow manufacturer
schedules and investigate change before it becomes failure.

Timing or area Good maintenance evidence Why it matters

Before departure Check usable fuel and reserve, tank selection, filters, bowls, hoses, valves,
leaks and accessible spares.

Confirms the expected normal configuration and
immediate readiness.

During passage Monitor machinery behaviour, restriction, separator contents, tank
balance, smell and visible leakage.

Identifies developing problems while options remain.

After refuelling Record supplier and quantity, inspect filler and vent, allow settling and
monitor filters more closely.

Links later contamination evidence to a specific fuel
event.

Routine servicing Use correct elements and seals; record hours, contamination, priming
difficulty and restriction.

Builds a useful history rather than a simple change
date.

Seasonal planning Review tank inspection, hose age, valve operation, vents, labels, polishing
and transfer controls.

Addresses gradual deterioration and documentation
gaps.

After any modification Update drawings, valve labels, capacities, part numbers and emergency
procedures.

Prevents undocumented changes becoming
human-factor failures.

Maintenance should be prioritised by consequence
● Leaks, perished hoses, unsafe pipework and unreliable shut-off arrangements deserve early attention.
● Repeated filter blockage should trigger tank investigation rather than endless element changes.
● Poor labels and missing drawings increase the chance of incorrect valve operation under pressure.
● A system that cannot be accessed or serviced safely underway needs a realistic operational contingency.
● Fuel additives should be selected and dosed only with a clear purpose and compatible manufacturer guidance.

WORK TO REFER Tank entry or cleaning, fuel analysis, injection-equipment work, pressure testing, pipe replacement and
significant transfer-control changes should be completed by competent specialists.
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RECORDS, SPARES AND SUPPORTABILITY

Being able to understand and recover the
system away from support
Useful provision combines correct spares with clear diagrams, part numbers, test records and procedures that
somebody onboard can follow under pressure.

Area Useful evidence or provision Why it matters

System drawing Current supply, return, transfer, polishing and vent routes with normal
valve positions.

Speeds fault isolation and prevents incorrect
changeover.

Tank record Material, total and usable capacity, cleaning, inspection, sampling and
contamination history.

Supports confidence in stored fuel and future
ownership planning.

Filter and hose schedule Correct elements, seals, service intervals, hose types and replacement
dates.

Avoids incompatible parts and missed ageing
components.

Operating procedures Refuelling, transfer, duplex changeover, priming and suspect-tank
isolation.

Makes safe operation repeatable by more than one
person.

Spares inventory Part number, quantity, storage location and equipment served. Shows how many realistic recoveries the yacht can
support.

Supplier and support contacts Engine, filtration, tank-cleaning and fuel-analysis specialists in the cruising
region.

Reduces delay when owner-level action is insufficient.

Practical onboard provision
● Correct primary and secondary filter elements for every main engine and generator.
● The correct seals, O-rings and drain components supplied for those filters.
● Clean fuel-safe containers, absorbent materials and suitable protective equipment.
● Tools tested against the actual filter bodies, valves and access arrangement.
● Annotated photographs or a one-page valve guide showing normal and alternative positions.
● A known reorder point so used spares are replaced before the next passage.

A SPARE MUST BE

USABLE
A spare part creates resilience only if it is correct, accessible and capable of being fitted by somebody
onboard using the available tools and procedure.
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BUYER AND SURVEY-REPORT PERSPECTIVE

Assessing fuel-system condition, clarity and
ownership risk
A tidy installation can still carry uncertain tank condition, ageing hoses, poor access or undocumented valve
logic. Good records and demonstrated operation often reveal more than polished pipework.

Area Questions and evidence to request

Tanks What are they made from? Can they be inspected internally? Are meaningful low points, drains or sampling points available?

History Has the yacht experienced water contamination, microbial growth, repeated filter blockage, fuel leaks or unexplained power loss?

Configuration Which tanks feed each engine and generator, and where does return fuel go in every normal or alternative state?

Filtration Are filters single or duplex? Is restriction monitored? Can they be changed or changed over safely?

Transfer and day tank Are pumps, level controls, alarms and overflow routes tested and clearly documented?

Condition Are hoses correctly rated and supported? Are rigid lines, valves, fillers and vents sound and accessible?

Documentation Do drawings match the vessel, including later modifications, usable capacities and normal valve positions?

Offshore consequence What remains if one tank becomes suspect, a filter blocks or a shared fuel supply removes propulsion and generation together?

Owner familiarisation exercise
Without operating any valve or opening the system, trace each tank physically through shut-offs and filtration to the main engines
and generators. Then identify every return route. Compare the installation with the drawing, photograph labels and record anything
that cannot be explained confidently.

REVIEW INSIGHT Fuel-system concerns are often not one dramatic defect. They are a combination of poor access, missing
records, uncertain tank condition, ageing hoses and a valve arrangement nobody can explain confidently.
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OFFSHORE READINESS

Questions before relying on the fuel system
offshore
A ready fuel system provides a known clean supply, manageable alternative routes, safe filtration access and a
crew able to recognise deterioration and respond without improvising.

Area Question to resolve

Normal operation Which tank normally supplies each engine and generator, and where does its return fuel go?

Alternative supply Can a suspect tank be isolated without losing every source of fuel?

Filtration Can primary filters be changed or changed over safely in the expected sea conditions?

Spares endurance How many realistic filter changes are supported by the stock onboard?

Tank confidence What inspection, sampling, cleaning and filter history supports confidence in fuel quality?

Electrical consequence What is the reduced-power plan if a generator loses fuel supply?

Quick readiness check
Readiness statement

□ I can trace the supply and return route for each main engine and generator.

□ Normal valve positions and alternative-tank arrangements are labelled and understood.

□ There is reasonable evidence of tank cleanliness and no unresolved contamination history.

□ Fillers, caps and vents are secure, unobstructed and not showing water-entry evidence.

□ Primary filters are accessible and the changeover or replacement procedure is understood.

□ Transfer, polishing and day-tank controls and overflow routes have been demonstrated.

□ Correct filters, seals, tools and consumables are labelled, counted and stored accessibly.

□ More than one person can identify shut-offs and respond to power loss or a suspect tank.

KEY TAKEAWAY Dependable fuel systems combine clean and inspectable storage, sound filtration, clear valve and return
logic, safe access, suitable spares and owner familiarity.

Guidance to consult
Use the current vessel fuel-system drawing and the installed engine, generator, filter, pump, tank and control manufacturers' instructions, together with
applicable flag-state, coding, insurer, yard and fuel-handling requirements.
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