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What fuel transfer and day-tank systems
are designed to do

The system moves fuel from bulk storage into a controlled working supply for engines and generators. It

must preserve fuel cleanliness, maintain tank balance and prevent leakage, overfill or accidental loss of
supply.

This guide covers common yacht arrangements using storage tanks, transfer pumps, manifolds and
day or service tanks. Some vessels feed engines directly from selected storage tanks, while others use
dedicated working tanks. The current vessel drawings remain the primary reference.

By the end of this guide, you should be able to:

®  Trace the transfer route from storage tank to day tank, engine supply, return and overflow.

® |dentify pumps, strainers, filters, manifolds, level controls, alarms, vents and isolation valves.

®  Recognise wrong-tank selection, false level indication, pump failure, blocked vent, overflow and contamination transfer.

Understand how fuel movement affects usable range, list, trim, free surface and fire exposure.
Ask better questions during purchase, survey, maintenance and offshore preparation.

CORE PRINCIPLE Every transfer needs a confirmed source, a confirmed destination, a safe overflow route and an
independent check that the fuel is moving as expected.

Safety
Diesel fuel is combustible and can create fire, slip, environmental and machinery risks. Stop transfer before changing an

uncertain valve route, keep ignition sources controlled and do not open tanks or enter confined spaces without the correct
procedure.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice.
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How the transfer and working-supply
routes fit together

A useful system drawing should show each storage tank, pickup, manifold, pump, day tank, engine supply,
return, overflow, vent, drain, alarm and emergency isolation point.

STORAGE TANK TRANSFER PUMP ENGINE / GENSET

Holds bulk a Selects source a Moves fuel through a Provides controlled a Consumes fuel and
fuel reserve and destination the system working supply returns excess

Overflow, vent, return fuel, alarms and emergency isolation form parallel safety and control paths.

Common arrangements

®  Direct supply: Engines draw from a selected storage tank and return fuel to an approved destination.

®  Day-tank supply: Transfer pumps maintain a smaller working tank from which machinery draws fuel.

®  Gravity supply: A suitably positioned day tank may provide positive head to engines or generators.

®  Automatic transfer: Level switches or transmitters start and stop pumps according to a defined sequence.

®  Manual transfer: Crew select the route, start the pump and monitor levels until the transfer is secured.

®  Polishing connection: A separate system may circulate storage fuel for cleaning, but its valves can share the same tanks

and lines.
SHARED PATHS A transfer manifold may also serve polishing, cross-transfer, generator supply or tank stripping. One
CREATE HIDDEN RISK incorrect valve can move contaminated fuel, drain the wrong tank or defeat apparent redundancy.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 3
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Usable fuel, pickups, vents, drains and
tank condition

Bulk tanks hold the yacht's range reserve, but not every litre is necessarily usable in all sea conditions.
Pickup height, baffling, trim, heel and contamination determine what reaches the transfer system.

FILL PICKUP DRAIN / SUMP
Deck fill and labelled Allows air in and vapour Draws usable fuel above Provides controlled point
fill route out without water entry water and sediment for water and debris

Tank structure and baffles Corrosion, cracking, coating failure, loose baffles or Inspection history, leak evidence, clean-out access and
inaccessible internal spaces. condition after long storage.

Pickup and suction pipe Blocked strainer, cracked pipe, air ingress or pickup Usable reserve, low-level behaviour, pipe support and
exposed by heel/trim. separate emergency pickup if fitted.

Vent and flame screen Restriction, salt, insects, damaged screen, water entry or Free flow, outlet location, no fuel staining and no
cross-connected vent. pressure/vacuum during transfer.

Fill line and deck fitting Wrong-tank filling, leaking hose, poor cap seal or water Clear labels, secure cap, sounding/level confirmation
entry. and spill-control arrangements.

Sump, drain and sample point Water and sediment cannot be removed safely or sample is  Accessible controlled drain, correct containers and
unrepresentative. disposal plan.

Level indication Sender error, calibration drift, stuck float or shape-related Independent sounding or known-volume check and
non-linearity. awareness of tank geometry.

Quoted tank capacity may include trapped fuel, unusable low-level reserve and volumes that become
unreliable in heavy motion. Passage planning should use demonstrated usable fuel.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 4
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Moving fuel at the required flow without
introducing air or contamination

Transfer pumps must lift fuel from the selected source, overcome filters and pipe resistance, and deliver it
without leaks, cavitation or uncontrolled pressure.

SUCTION

Selected tank, open valve

and clear pickup

Protects pump from

PUMP

Creates flow at the

larger debris required duty

DELIVERY
Controls cleanliness and Fuel reaches day tank

shows quantity or selected destination

Area Common weakness Owner focus

Pump type and duty

Suction condition

Strainer or pre-filter

Relief or bypass valve

Motor and electrical control

Duty and standby pumps

Unsuitable pump, insufficient suction lift, wrong rotation
or excessive pressure.

Closed valve, blocked pickup, air leak, collapsed hose or
empty tank.

Restriction, water, debris or bypass allows pump damage
or poor flow.

Dead-headed pump overheats, ruptures a line or circulates
continuously.

Breaker, relay, starter, cable or motor failure removes
transfer.

Both share one suction, breaker, selector, filter or seized
isolation valve.

Rated fuel compatibility, flow, pressure, duty cycle and
installed direction.

Prime, vacuum, hose rating, joints and source-tank level.
Drain/sample safely, monitor restriction and carry
correct elements/seals.

Correct pressure setting, safe return destination and no
isolation of the relief path.

Current, temperature, local start, emergency stop and
spare electrical protection.

Test each pump independently and confirm the backup
can prime from every intended tank.

A RUNNING PUMP MAY
NOT BE TRANSFERRING

Motor sound or a run light does not prove fuel flow. Confirm source level, destination response,
pressure or flow indication and leakage.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice.
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Preventing wrong-source and
wrong-destination transfers

Complex yachts may have many tanks and several transfer purposes. Clear valve plans, labels and
independent verification are essential because a plausible route can still be wrong.

SOURCE DESTINATION INDEPENDENT CHECK
Tank and pickup Open and closed states Day tank or storage tank Level and quantity agree
selected correctly are known confirmed with intended transfer

Area Failure or human-factor risk Owner focus

Valve labels and diagrams Labels no longer match later modifications or are unreadable = Physical line tracing, durable labels and current
in poor light. simplified operating diagrams.

Multi-port or selector valves Intermediate position, internal leakage or incorrect handle Positive detent, actual porting, service history and no
orientation. assumption from handle direction alone.

Cross-connects Unexpected route allows gravity transfer, tank equalisation Normal closed position, locking/sealing where
or contamination spread. appropriate and consequences of leakage.

Remote actuated valves Command and position feedback disagree, power fails or Local indication, manual override, fail position and
actuator stalls. alarm for unsuccessful movement.

Quick-closing valves Used as normal transfer controls, seized, untested or cannot = Emergency purpose, remote release, local access and
be reset safely. test records.

Temporary hoses or portable pumps Wrong hose, poor bonding/support, open container or Use only an approved documented contingency with
uncontrolled spill route. compatible equipment and supervision.

USE AN INDEPENDENT | Before starting, compare the intended quantity with available source and destination capacity. During
CHECK transfer, both tank indications should move in the expected direction.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 6
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Providing a controlled working fuel supply

A day tank separates bulk storage management from the immediate engine supply. It should provide
known usable capacity, stable suction and clear warning before either emptying or overflowing.

WORKING CAPACITY LOW LEVEL HIGH / HIGH-HIGH
Enough usable fuel for Warns before supply or Warns and stops transfer Provides a safe free route
the intended duty prime is lost before overflow for displaced fuel and air

Usable capacity Determines how long machinery can operate after Actual consumption at passage and generator loads,
transfer is lost. low-level set point and inaccessible reserve.

Internal construction Baffles, sump and return arrangement affect aeration, Clean-out access, drain, sample point and evidence of
sediment and suction stability. internal inspection.

Vent Allows displaced air and prevents vacuum while engines Correct route, free area, weather protection and no
draw fuel. routine fuel discharge.

Supply pickup Must remain covered and deliver clean fuel despite Pickup height, separate engine/generator outlets,
motion and falling level. isolation and low-level response.

Level devices Control automatic transfer and warn crew of high or low Independent sensors, test method, calibration and no
fuel. single transmitter serving every function.

Overflow and spill containment Provides a final safe route if normal level control fails. Known destination, clear pipe, visible evidence where

appropriate and drip-tray or drain condition.

Contaminated fuel transferred from storage can still reach the day tank and engine filters. Tank drains,
sampling and upstream filtration remain important.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 7
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Starting, stopping and protecting the day
tank

Automation reduces routine workload but creates dependence on sensors, control power, logic and
actuated valves. Manual fallback should remain clear and safe.

LOW LEVEL PUMP RUNS HIGH-HIGH

Starts transfer or Moves fuel from selected Normal stop point or Independent stop and Restores control if

alerts crew storage tank crew warning urgent alarm automation fails

Function Possible weakness Owner focus

Low-level start

Normal high-level stop

High-high alarm / stop

Pump alternation

Remote tank selection

Manual mode

Sensor sticks, set point is too low or control power is lost.

Same sensor or logic used for start and stop fails
continuously.

Not independent, bypassed, untested or unable to stop a
remote pump.

Standby pump is never exercised or both pumps start
against a closed route.

Control selects a different tank from the displayed or
intended source.

Bypasses automatic protections or leaves pump running
unattended.

Start level, delay, pump selection and remaining
running time before machinery is affected.

Separate switching points, tested sequence and
manual observation during operation.

Physical separation, alarm audibility, pump trip and
valve action where fitted.

Lead/lag logic, run-hour balance and independent
functional testing.

Valve-position feedback and confirmation from source
level or flow.

Clear procedure, continuous supervision and positive
return to automatic mode.

TEST THE FULL
SEQUENCE

Testing a float or pressing an alarm-test button may not prove that the pump stops, the correct alarm
appears and remote valves reach their safe position.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice.
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Managing displaced fuel, air and engine

return flow

Fuel can enter a working tank from both the transfer pump and engine-return lines. The vent and
overflow arrangement must remain capable of handling the combined condition without pressurising or

spilling the tank.

Receives transfer and

engine-return fuel

OVERFLOW LINE

Must remain clear and

correctly routed

SAFE DESTINATION ALARM / STOP
Returns to known tank Prevents overflow route
or overflow tank becoming normal control

ENGINE SUPPLY

Fuel leaves day tank

through filters

INJECTION SYSTEM

Uses part of the fuel

and circulates excess

RETURN DESTINATION

May be warm and aerated Must agree with tank

or contain leakage fuel balance and temperature plan

Overflow destination Returns to an unexpected tank, overflow tank or bilge Trace physically and confirm available capacity before
because of modification or valve position. testing.
Overflow restriction Blocked line, high loop, small bore, closed valve or failed Free flow, no unauthorised isolation and signs of tank

non-return arrangement.

pressure or vent discharge.

Engine return rate Modern engines may return much more fuel than they Return destination, fuel temperature, day-tank level
consume.

rise and cooler requirement if specified.

Return to source tank Fuel drawn from one tank returns to another, changing list ~ Selector logic, cross-tank balance and records during
and usable reserve.

long operation.

Aeration and hot fuel Poor return entry creates foam, vapour or high day-tank Return pipe submergence, baffles, venting and engine
temperature.

fuel-temperature limits.

Routine fuel in an overflow or vent line indicates that the transfer stop point, return arrangement or
usable tank volume needs attention.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice.
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Treating fuel transfer as a weight
movement

Fuel transfer changes the yacht's loading condition. On larger or long-range yachts, moving several
tonnes between tanks can alter list, trim, propeller immersion, stabiliser behaviour and free-surface

effect.
QUANTITY FREE SURFACE RETURN FLOW
Transferred volume is Fuel mass changes trim, Part-filled wide tanks can Engine returns may alter
recorded list and loading reduce stability the expected balance

Tank quantity and density Volume must be converted to mass for loading and range Fuel density, temperature, meter accuracy and actual
calculations. transferred quantity.

List and trim Transferring between port/starboard or forward/aft tanks Approved loading guidance, visible response and limits
moves the centre of gravity. for machinery pickups/outlets.

Free surface Liquid movement in partly filled wide tanks can reduce Tank arrangement, baffles and approved loading
effective stability. conditions rather than informal balancing alone.

Structural and tank limits A tank may have filling restrictions, expansion space or Safe fill percentage, vent capacity and no use of
maximum transfer rate. overflow to find 'full'.

Range accounting Transfer loss, unusable reserve and generator consumption ~ Separate consumed, transferred and remaining
reduce propulsion range. quantities using consistent records.

Return-fuel imbalance A return routed differently from the supply gradually Monitor tank trends during long engine or generator
moves weight without an active transfer. runs.

DO NOT USE TRANSFER
TO CORRECT AN Confirm whether the cause is fuel, water, waste, flooding or loading before moving more liquid. An

B AT T incorrect assumption can worsen stability or conceal a leak.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 10



ABSOLUTE MARINE TECHNICAL GUIDES

Avoiding movement of water and
sediment into service fuel

Transfer pumps can disturb tank bottoms and move contamination faster than engine filters can manage.
Rough weather may release deposits that remained harmless during calm operation.

STORAGE TANK

Water and sediment settle

at low points

TRANSFER

Pump can move contamination

towards service fuel

Water in storage tank

Sediment or microbial debris

Cross-contamination

Polishing-system interaction

Day-tank drain neglected

Filter change introduces air

Transfer carries free water or emulsified fuel into the day
tank.

Pump suction and vessel motion dislodge material and
block filters.

A manifold connects dirty, waste, petrol or incompatible
fuel to the diesel route.

Valves return fuel to the wrong tank or polishing bypasses
the intended transfer filter.

Water and sediment accumulate near machinery supply
pickups.

Transfer or engine supply loses prime after maintenance.

Provides reserve but is not

a guaranteed separator

ENGINE FILTERS

Final protection may block

rapidly in rough weather

Low-point drains, representative samples and
water-separating filtration.

Tank inspection, sample history, differential restriction
and spare elements.

Physical segregation, labels, valve plan and no
undocumented temporary connection.

Separate operating procedure and confirmation of
suction/return route.

Safe routine sampling, disposal and no discharge into
bilges.

Correct filling/bleeding method, seals and loaded test
after return to service.

TRANSFER IS NOT
POLISHING UNLESS
DESIGNED AS SUCH

A transfer filter may protect the pump or day tank, but it does not automatically provide the flow rate,
water separation and recirculation needed for effective fuel polishing.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice.

AMTG-020 | UNDERSTANDING FUEL TRANSFER AND DAY-TANK ARRANGEMENTS
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Supervised transfer, spill control and
emergency isolation

A disciplined transfer is a short operational task with a clear beginning and end. The person responsible
should remain able to stop the pump immediately and control an incorrect route or leak.

PLAN LINE UP START SLOWLY MONITOR
Confirm source, Set valves and verify Check pressure, flow, Remain present and track Close route, record and
destination and quantity independently leaks and tank response levels and balance return controls to normal
DETECT CONTAIN / ESCALATE
Leak, alarm, smell or Remove pump energy and Use installed remote or Protect hot surfaces and Follow spill or fire plan
unexpected level close the planned route local valves safely electrical equipment and seek assistance

Before transfer Confirm source, destination, quantity, valve plan, overflow capacity, Starting because the level 'looks low' without
alarms and tank balance. checking available capacity.

Start Begin at controlled flow and inspect pump, hoses, filters, tanks and Leaving the area before both tank indications
bilges. respond correctly.

During transfer Monitor levels, list/trim, pressure, leaks and rate; remain able to stop Relying solely on automatic stop or an unverified
immediately. remote display.

Completion Stop before the limit, secure valves, check overflow/vent, record Using the overflow as confirmation that the tank is
quantity and restore normal configuration. full.

After abnormal transfer Contain spill, protect ignition sources, verify tank contents and Restarting the same sequence without
investigate the control failure. understanding why it failed.

REMOTE SHUTDOWNS

Crew should know which transfer pumps, quick-closing valves, ventilation fans and machinery are
affected by each emergency control before an incident.

NEED
FAMILIARISATION

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 12
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Common weaknesses and immediate
response

Most transfer failures first appear as an unexpected tank trend, alarm, pump sound, pressure change, leak
or difference between calculated and indicated quantity.

RECOGNISE RECOVER / ESCALATE
Alarm, leak, level change Stop transfer and protect Control list, trim, fire Valves, level, vent, Use manual route, divert
or pump behaviour fuel supply and machinery risk pump and destination or seek assistance

Destination level rises too quickly Wrong tank size/shape, false indication, extra return flow Stop transfer, verify actual destination and
or another source connected. available capacity before restarting.

Source falls but destination does not rise Leak, wrong destination, overflow route, meter error or Stop and account for the fuel; inspect bilges, tanks
unobserved cross-transfer. and external spill evidence.

Pump runs with low or no flow Closed valve, blockage, air ingress, lost prime, worn pump Stop before overheating or damage; verify suction
or relief bypassing. and route.

High-level alarm or overflow Control failure, stuck valve, false sensor, return fuel or Stop pump, isolate inflow, control spill/fire risk and
blocked overflow/vent. confirm the tank is not pressurised.

Day-tank low level Transfer failure, excessive consumption, leak, false Protect machinery supply, reduce demand and use
indication or return routed elsewhere. a verified manual route if available.

Unexpected list or trim Wrong transfer, return imbalance, leaking cross-connect or ~ Stop liquid movement and identify the real loading
inaccurate levels. change before correcting it.

A transfer pump that often loses prime, a level alarm that needs tapping, fuel routinely visible at a vent
or tank quantities that never reconcile are unresolved defects.

DO NOT NORMALISE IT

Loss of automatic transfer

A manual fallback is valuable only if the crew can identify the correct source and destination, supervise the operation and
preserve high-level protection. Manual mode should not become unattended normal operation.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 13
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Inspection, testing, records and realistic
spares

Fuel-transfer maintenance should preserve containment, pump capacity, valve certainty, accurate level
control and safe overflow. Testing should confirm the full route and control sequence.

_ Good maintenance evidence Why it matters

Tanks, vents and drains Internal inspection, samples, vent cleaning, drain condition and leak =~ Supports clean usable fuel and prevents pressure,
history. water or structural problems.

Pumps and filters Flow, pressure, prime, current, relief operation, elements and seals ~ Confirms that both normal and standby pumps can
recorded. transfer from intended tanks.

Valves and manifold Physical line tracing, full travel, leakage, labels, actuator feedback Reduces wrong-route and emergency-isolation
and quick-closing tests. risk.

Level and alarms Calibration, low/high/high-high tests, alarm audibility and Prevents emptying, overflow and dependence on
pump-stop result. one failed transmitter.

Overflow and return Known destination, clear line, vent condition and return-flow Avoids pressurisation, spill and gradual tank
behaviour under load. imbalance.

Operational test Known-volume transfer, source/destination reconciliation and Confirms the installed system rather than
list/trim response recorded. individual components alone.

Useful spares and tools

®  Correct pump seals, strainers, filter elements, gaskets and approved flexible-hose or fitting spares.

®  Selected fuses, relays, contactors, level switches or actuator parts where owner replacement is realistic.

®  Clean sampling equipment, labelled containers, absorbent material and spill-control equipment.

®  Portable level or sounding method, transfer log and current valve-line-up diagrams.

®  Manufacturer manuals, alarm set points, pump flow data, stability/loading guidance and specialist contacts.

WORK TO REFER Tank entry, structural repair, pressure testing, major pipework modification, electrical control logic,
fire shutdowns, stability assessment and persistent contamination require competent specialists.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 14
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Buyer questions and readiness checklist

An offshore-ready arrangement has known usable capacity, reliable transfer and alarms, clear valve plans,
safe overflow, current records and a credible manual method if normal automation fails.

Area Questions for purchase or survey

Architecture Can every storage tank, pickup, pump, manifold, day tank, return, vent and overflow route be traced accurately?
Capacity and range Are total, usable and day-tank capacities known, with consumption and reserve based on demonstrated operation?
Condition and contamination Are tanks, samples, drains, filters, pumps and hoses credible, with no unresolved water or debris history?

Controls and alarms Do low, high and high-high functions, automatic stop, manual mode and remote valve feedback work as intended?
Overflow and return Are destinations, capacities, venting and engine-return effects known under maximum machinery load?

Balance and stability Does the transfer plan agree with the yacht's loading guidance and account for list, trim and free surface?

Degraded operation Can the crew preserve propulsion and generator fuel after one pump, sensor, valve, power supply or tank route fails?

Quick readiness check

I T
| can trace every intended source, destination, return, vent and overflow route.

Usable storage and day-tank capacities, consumption and reserve are known.

Normal valve positions, pump flow, tank trends and transfer quantities are documented.

Low, high and high-high alarms and automatic pump stops have been functionally tested.

There are no unresolved leaks, blocked vents, repeated loss of prime or false level indications.

Fuel cleanliness, tank drains, filters, samples and contamination history are credible.

A supervised manual transfer method exists after loss of automation or one pump.

O o0oo0ooooogoao

More than one person knows the response to overfill, low day-tank level, leak and wrong transfer.

A dependable transfer and day-tank arrangement combines known usable fuel, clear valve control,
reliable pumps, independent level protection, safe overflow and return routes, clean fuel handling and
disciplined supervision.

Guidance to consult

Use the current vessel fuel-system drawings, engine and generator installation instructions, tank and pump manuals, stability/loading information, fire
plan and applicable flag-state, coding, class, insurance and environmental requirements.

Educational guidance - not a substitute for fuel-system drawings, stability information, fire procedures, survey, coding or vessel-specific professional advice. 15
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