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What a bilge system is designed to do

A bilge system detects and removes unwanted water from low spaces, supports routine drainage and provides
early warning. It should never be mistaken for a guarantee that the yacht can control major flooding.

This guide covers common compartment pumps, central suction manifolds, automatic controls, high-water

alarms, manual pumps and portable or emergency arrangements. Actual capacity and regulatory requirements
vary with vessel size, construction and use.

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

®  Trace each compartment from low point through pickup, pump and discharge to the sea.
®  Distinguish routine bilge drainage from emergency dewatering and damage control.
®  Recognise blocked pickups, failed switches, back-flooding, low voltage and hidden leakage.
®  Understand why rated pump flow may be very different from installed performance.
®  Ask better questions during purchase, survey-report review, maintenance and offshore preparation.
CORE PRINCIPLE Pumping is only one part of flooding control. The crew must detect the water, locate the source, reduce or
stop the ingress, protect essential systems and decide when to seek assistance.
Safety

Flooded compartments can contain live electrical equipment, contaminated water, moving machinery and unstable structures. Do not
enter or operate unfamiliar valves and circuits without a safe plan, suitable protection and an escape route.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice.
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From water ingress to safe discharge

A complete bilge arrangement combines collection, detection, pumping, discharge, alarm and backup. Failure at
any stage can leave a running pump without useful water removal.

COLLECT PUMP DISCHARGE ALARM / BACKUP
Well, sump or low Switch or sensor Electric, central or Hose, loop and outlet Independent warning and
point receives water recognises level manual arrangement resist back-flooding additional pumping

Simplified arrangement: actual yachts may use separate pumps, central bilge mains, eductors or engine-driven pumps.

Collection point Receives water from the compartment and keeps the pickup submerged.  Inspect low points, limber paths, debris and changing heel
or trim.
Automatic detection Starts routine pumping at a defined level. Test the actual switch or sensor and keep it clear of

contamination.

Pump and suction Creates flow from the compartment. Know priming, strainer, valve, electrical and access
requirements.

Discharge Carries water overboard without siphon or backflow. Trace loops, check valves, outlets and shared discharge
branches.

High-water alarm Warns that normal pumping may have failed or been exceeded. Prefer separate sensing level and an alarm the crew will
notice.

Backup Provides another method after routine-system failure. Confirm realistic deployment, power, hoses and safe

operating position.

Trace every compartment from the lowest point to the overboard outlet, then identify the switch, alarm, fuse
and manual control.

OWNER INSIGHT

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 3
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What owners should be able to identify

Different pump types behave differently. The strongest arrangement is accessible, correctly installed, tested
and supported by independent detection and backup.

SUBMERSIBLE CENTRAL MAIN MANUAL / PORTABLE
Low-mounted electric Self-priming pump with Shared pump and selected Crew-operated or deployable
centrifugal pump suction hose compartment suctions backup

Each pump type has different priming, debris, head, access and power limitations.

Submersible centrifugal pump Provides useful routine flow from a low-mounted electric pump. Does not self-prime, leaves residual water and loses
output with lift, restriction or low voltage.

Diaphragm pump Can self-prime and may be mounted above the bilge. Valves can foul and suction-side air leaks reduce
performance.

Central bilge pump / manifold Draws from selected spaces through a shared pump and suction Incorrect valves, air leaks or a flooded manifold can defeat

network. several compartments.

Manual pump Provides pumping independent of normal electrical power. Qutput depends on access, hose condition and crew
endurance.

Strainer or pickup Prevents larger debris entering the pump or suction line. Can block quickly if the bilge is dirty or loose material
moves.

High-water alarm Provides escalating warning above routine pump level. Adds little resilience if it shares the failed sensor, power or
cabling.

A portable pump is only a backup if its suction hose, discharge hose, power lead, connectors and storage
position make rapid deployment realistic.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice.
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Compartment pumps, central manifolds and
emergency options

Yachts may use individual pumps, a central bilge main, engine-driven pumps, eductors or combinations.
Redundancy depends on genuinely different power, suction and discharge paths.

INDIVIDUAL PUMPS ENGINE-DRIVEN EDUCTOR / PORTABLE
Local pump and alarm Shared pump with selected Higher-capacity pump using Alternative dewatering with
by compartment suction valves mechanical power specific dependencies

Two pumps are not independent if one blocked discharge, battery switch or inaccessible space removes both.

Potential benefit Important limitation

Local electric pumps Simple direct drainage and easy compartment identification. Several pumps and switches need maintenance; each may have
limited capacity.

Central bilge main One larger pump can serve multiple suction points. Valve errors, loss of prime and suction-side air leaks are
common weaknesses.

Engine-driven pump Can provide higher flow while the engine is operating. Depends on engine availability, clutch or belt, valve route and
safe access.

Eductor Uses a driving-water stream to create suction with no local Consumes another water source and requires correct pressure
electric motor. and valve arrangement.
Portable electric pump Can be moved to the affected compartment. Power, cable length, hose route, securing and overboard

discharge must be prepared.

Manual pump Provides simple independent capability. Usable output and operating position must be demonstrated in
realistic conditions.

RESILIENCE QUESTION What remains after the affected compartment is flooded, normal DC power is lost and the primary discharge
route is unavailable?

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 5
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Routine drainage, automatic pumping and
alarm escalation

Routine water should have an understood source. Automatic pumps manage small accumulation; high-water
alarms indicate that normal assumptions may no longer be valid.

INSPECT VERIFY DISCHARGE ALARM / ESCALATE RESTORE / RECORD
Identify water source, Automatic switch controls Confirm water leaves and High level changes the Clean well, restore power
colour, smell and rate normal accumulation level falls response and note the cause

A pump-run indicator confirms a command or motor state, not necessarily useful flow.

Routine automatic cycle Removes expected small accumulation. The source, frequency and volume should be known; change
deserves investigation.

Manual pump control Allows deliberate operation for test or response. The operator should confirm the pump is drawing water
rather than running dry.

High-water alarm Warns that water has risen beyond normal pump level. Treat activation as abnormal until source and pumping
performance are understood.

Central-manifold selection Connects the shared pump to the affected suction. Use clear valve sequence and verify the selected
compartment.

Discharge confirmation Shows water is leaving the yacht. Identify outlets and check for leaks, backflow or recirculation.

After operation Restores the system to readiness. Clear debris, dry or inspect the space, reset controls and

record unexplained water.

DO NOT NORMALISE IT A bilge pump that runs regularly is telling you something. Record which space is affected and what the water
appears to be.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 6
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What can remove several pumping and
alarm functions together

Bilge redundancy is often defeated by shared DC power, common discharge pipework, central valves, blocked
limber paths or alarms located in the same flooded space.

SHARED POWER SHARED ACCESS SHARED SENSOR PATH
One bank, breaker or One blocked branch causes Water or smoke blocks One cable or panel removes
isolator feeds several pumps backflow or lost capacity controls and manifolds several alarms

Independence should be assessed against flooding, fire, blackout and loss of access.

Electrical supply Pump and alarm may share one fuse, battery or cable route. Trace circuits and confirm what remains after normal DC
isolation.
Discharge system Two pumps may connect to one hose, check valve or outlet. Inspect for branch backflow and confirm simultaneous

operation if intended.

Central manifold One inaccessible valve chest can remove several suction points. Know remote or alternative operation and keep labels
current.
Limber paths Blocked openings stop water reaching the pump; open paths can Understand compartment boundaries and inspect for
spread flooding. debris.
High-water alarms Several sensors may rely on one display or network. Retain local indication or independent warning where
practical.
Crew access The only manual pump or suction may be inside the flooded space. Ensure operating positions remain usable from a safe side

of the incident.

INDEPENDENCE A pump and high-water alarm connected to the same failed circuit can disappear together without providing
MATTERS the expected escalation.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 7
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Using pump cycles, water identity and level
trend as evidence

Bilge monitoring is most useful when the owner knows normal dry condition, expected drainage and how
quickly each installed pump should lower the level.

WATER IDENTITY PUMP BEHAVIOUR ALARM HISTORY
Fresh, salt, coolant, oil, Rising, stable or falling Run time, current, sound Repeated activation and
fuel or sewage clues under pumping and discharge location

A clean, inspectable bilge provides the strongest baseline for recognising new leakage.

Pump runs but level does not fall Blocked pickup, lost prime, detached hose, closed valve or backflow. = Treat the pump as ineffective and move to source
control and alternative dewatering.

Pump cycles frequently Active leak, hose drain-back, poor switch position or small sump Identify the source and prevent unnecessary battery
volume. depletion.
High-water alarm activates Routine pump failed, is overwhelmed or cannot reach the water. Raise the response level immediately and inspect the

affected compartment.

Water changes colour or smell Fuel, oil, coolant, sewage, freshwater or seawater source. Use the evidence to identify urgency and lawful disposal
requirements.

One space stays wet Blocked limber path, trim effect, inaccessible low point or missing Inspect under different loading and sea conditions.
coverage.
Pump current or sound changes Restriction, dry running, low voltage or mechanical wear. Stop damaging operation and investigate before relying
on the pump.
USEFUL BASELINE A dry bilge is not merely cosmetic. It makes new water easier to see and reduces odour, corrosion and

pump-blocking debris.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 8
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Common weaknesses and warning signs

Bilge-system failures are often simple: dirt, weak wiring, a split hose, a seized valve or a switch that was never
tested. Their consequences can still be serious.

BLOCKED PICKUP LOST DISCHARGE LOW CAPACITY
Debris prevents useful Switch, fuse or wiring Hose, loop or outlet Lift, bends, voltage or
suction fails leaks or backflows restriction reduce flow

The first warning may be repeated cycling or a high-water alarm rather than complete pump failure.

Pump runs without useful flow Blocked strainer, air leak, failed impeller, closed valve or detached The crew may believe water is being removed while
hose. flooding continues.
Pump will not start automatically Fouled switch, blown fuse, low voltage or disabled circuit. Water may rise unnoticed until a separate alarm activates.
Water returns after pump stops Hose drain-back, failed check valve, poor loop or siphoning. Causes cycling and may introduce seawater.
Installed output is much lower than rated  Vertical lift, small hose, bends, weak supply or dirty pickup. Routine pumps may be overwhelmed sooner than
expected.
Central pump loses prime Suction leak, wrong valve or dry branch. Several compartments can lose pumping at once.
Alarm does not reach crew Sounder, panel, network, power or acknowledgement problem. Warning exists on paper but not operationally.
CAPACITY WARNING Advertised open-flow output is not the same as installed pumping capacity through the yacht's actual hose,

lift, valves and discharge.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice.
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Detect, control, pump and escalate

The first priority is to locate and reduce the source while preserving vessel control. Pumping alone may only
slow the rise and create false reassurance.

RAISE ALARM PUMP / DEWATER PROTECT SYSTEMS ESCALATE
Call crew and identify Close seacock, plug, clamp Use normal and backup Electrical, batteries, Communicate, divert or
affected space or isolate system if safe arrangements engines and stability prepare abandonment

Early communication and source control are more valuable than waiting for the bilge pumps to prove inadequate.

High-water alarm Inspect the named space immediately and raise crew awareness. Do not silence the warning and wait for a second alarm.
Seawater ingress Locate the opening, isolate connected system, close or plug if safe and Avoid entering an electrically dangerous or rapidly
pump. flooding compartment.
Pump ineffective Check safe pickup, valve, power and discharge indications; deploy backup. = Do not continue dry running or assume a motor sound
means flow.
Contaminated bilge Contain oil, fuel or chemicals and arrange lawful disposal. Do not pump pollution overboard.
Electrical equipment threatened Isolate affected circuits if safe and preserve essential power elsewhere. Do not operate wet panels or stand in contaminated
water.
Water continues rising Use emergency dewatering, communicate distress and make diversion or Avoid delaying escalation until access and stability are
abandonment decisions early. lost.

SOURCE CONTROL FIRST A small pump may manage routine water but cannot compensate indefinitely for a failed seacock, hose,
exhaust component or hull opening.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 10
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Proving automatic start, alarm, flow and
backup

The aim is to prove that the installed system removes water from the intended space, discharges safely and
provides escalating warning - not simply that a motor makes noise.

PLAN VERIFY FLOW TEST ALARM RESTORE
Choose safe test water, Test automatic, manual Observe level reduction and Raise water to independent Dry, clear debris and
compartment and limits and central controls overboard discharge high-level sensor return controls to normal

Use controlled quantities and avoid flooding electrical equipment, insulation or inaccessible voids.

What it demonstrates Limitations / owner foc
Automatic-switch test Shows the actual sensor starts and stops the routine pump. Panel manual control alone does not test the automatic
switch.
Flow or timed-volume test Shows installed output through the real hose and discharge. Compare conditions and account for residual water and
pump type.
High-water alarm test Confirms sensing level, sounder, display and remote notification. Test separately from the pump and verify the crew can

identify the location.

Central-manifold test Shows suction valves, priming and pump can serve each intended Restore valve positions and inspect for suction-side air
space. leaks.
Manual or portable pump drill Demonstrates deployment time, hose reach and safe operation. Secure equipment and identify a genuine overboard

discharge route.

Backflow test Shows water does not return after the pump stops or through another  Inspect loops, valves and outlet position through
branch. expected heel or trim.

Log the compartment, water volume, pump or source, discharge observation, alarm response and defects. A
tick alone gives little future evidence.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 11
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Keeping wells, pumps, hoses and alarms
dependable

Maintenance should preserve clean collection points, free switches, sound hoses, stable power, clear discharge
and independent warning.

Good maintenance evidence Why it matters

Bilge wells and strainers
Pumps and suction lines

Switches and sensors

Hoses, loops and outlets
Electrical supply

Manual and portable equipment

Owner-level routine

Clean, accessible and free from loose debris, cable ties, cloth and oil sludge.

Secure, primed where required, no abnormal noise, vibration, leakage or air
ingress.

Move or sense freely and are mounted at the intended levels.

Correct size, supported, double-clamped where appropriate and free from
splits or low loops.

Sound wiring, fuses, breakers and connections with appropriate protection.

Operable, accessible and stored with complete hoses, leads and fittings.

®  Keep bilges reasonably dry and investigate unexplained water.

®  Test pumps, manual controls and high-water alarms separately.

® |nspect discharge outlets and hoses for backflow or damage.

®  Review coverage after new equipment, pipework or compartment modifications.

Prevents blockage and makes new leakage easier to
identify.

Maintains real flow rather than motor operation alone.

Supports routine control and escalating warning.
Controls restriction, leakage, siphoning and backflow.
Prevents low output, failure to start and common loss
with alarms.

Preserves realistic backup capability.

®  Refer live electrical, central-manifold and major dewatering work to competent specialists.

WORK TO REFER

Pump sizing, new through-hull discharges, hazardous-space electrical equipment, central bilge-main alteration
and damage-control design require vessel-specific competent assessment.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice.
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Keeping the system understandable and
recoverable

Useful documentation should show every compartment, pump, suction, valve, alarm, discharge and electrical
supply, together with realistic spares and emergency equipment.

Useful evidence or provision Why it matters

Bilge-system drawing Compartments, wells, limber paths, pumps, manifold valves, alarms and Speeds response and reveals uncovered spaces.
outlets.

Pump and alarm schedule Model, capacity, breaker, switch and alarm location. Supports testing, replacement and fault isolation.

Test history Automatic start, timed flow, alarm, backup and backflow results. Shows declining performance and recurring defects.

Selected spares Correct fuses, switches, pump cartridges, hose, clamps and connectors as Supports repair without unsafe substitution.
practical.

Emergency equipment Portable pump, suction and discharge hose, power lead, plugs and Provides useful capability only when the complete kit is
damage-control materials. deployable.

Specialist support Marine electrician, pump, through-hull and damage-control contacts. Reduces delay when flooding exceeds owner-level

action.

Practical onboard provision

®  Current compartment and discharge diagram.

®  Correct pump, switch and fuse details for every installed unit.

®  Portable lighting and communications for bilge inspection.

®  Softwood plugs, suitable leak-control materials and basic hose repair items.
® A written high-water response and emergency dewatering sequence.

COMPATIBILITY A replacement pump is not useful if its current demand, outlet size, mounting, ignition rating or switch

MATTERS arrangement does not match the installation.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 13
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Assessing coverage, condition and real
installed capacity

A buyer should look beyond the number or advertised size of pumps. Coverage, discharge routing, alarm
independence, access and demonstrated flow determine credibility.

Compartment coverage Which spaces have pumps or suctions and independent high-water alarms? Which rely on limber holes?
Installed performance Has useful flow been demonstrated through the actual hose, lift and discharge?

Back-flooding protection Are outlets, loops, anti-siphon devices and shared branches suitable through expected heel and trim?
Power and controls Which pumps and alarms share batteries, breakers, panels or network paths?

Condition Are wells clean, switches free, hoses sound, clamps secure and electrical connections dry?

Emergency capability Can manual, portable, engine-driven or central arrangements be operated from a safe position?

History Are repeated pump cycles, high-water alarms, leaks or contaminated bilges explained and resolved?
Documentation Do drawings and labels match the current yacht after refits and equipment changes?

Owner familiarisation exercise

Without operating unfamiliar valves, trace every low point to its pump or suction, then to the discharge. Identify the automatic switch,
high-water alarm, breaker and backup. Record anything that cannot be explained confidently.

A clean engine room can still hide weak coverage, one shared discharge, alarms on the same failed circuit or
portable equipment that cannot be deployed quickly.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 14



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-002 | UNDERSTANDING BILGE SYSTEMS

Questions before relying on the bilge system
offshore

A ready system detects unexpected water early, removes routine accumulation, preserves independent warning
and supports source control and emergency dewatering when normal assumptions fail.

Area Question to resolve

Coverage Which pump, suction and alarm protects every low or isolated compartment?
Installed flow Has each important pump been tested through the actual discharge route?

Power loss What remains after normal DC power, one battery bank or the main panel is lost?
Backflow Can discharge water return through another pump, branch or outlet?

Emergency response Can source control and backup pumping be deployed from a safe position?

Crew capability Can more than one person identify the affected space and operate the alternatives?

Quick readiness check

C Treresmen ]
| can trace each compartment from low point to discharge.

Automatic pump controls and high-water alarms have been tested separately.

Installed flow and discharge have been demonstrated, not assumed from pump rating.

No unexplained pump cycling, standing water, contaminated bilge or alarm history remains.

Shared power, discharge, manifold and access dependencies are understood.

Manual or portable backup is complete and realistically deployable.

The crew know source-control, electrical-safety and escalation priorities.

Ooo0oo0oooaoao

Current drawings, test records, selected spares and support contacts are available.

Dependable bilge protection combines early detection, source control, real installed pumping capacity,
independent warning, safe discharge and a crew prepared to escalate before flooding overwhelms the yacht.

Guidance to consult

Use current vessel bilge, damage-control, electrical and through-hull drawings and the installed pump, switch, alarm and valve manufacturers' instructions,
together with applicable flag-state, coding, insurer and yard requirements.

Educational guidance - not a substitute for manufacturer instructions, survey-report review, coding or vessel-specific professional advice. 15
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