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Thrusters are powerful low-speed aids,

not substitutes for planning, wind awareness or propulsion.

Their highest demand arrives during the manoeuvre

when electrical, hydraulic and human margins are smallest.
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GUIDE OVERVIEW

What bow and stern thrusters are designed
to do
Bow and stern thrusters create lateral force at low speed to assist berthing, turning and station keeping, but
effectiveness falls with forward speed, wind, current and tunnel ventilation.

SCOPE This guide covers tunnel and retractable thrusters with electric, hydraulic or diesel drives, including controls,
interlocks, batteries, cabling, hydraulic power and underwater components.

By the end of this guide, you should be able to:
• Trace the complete path from command or supply to the physical result.
• Identify the principal components, controls, protection and monitoring.
• Recognise common failure modes and early warning signs.
• Understand hidden dependencies and safe degraded operation.
• Ask better questions during purchase, survey, sea trial, refit and offshore preparation.

CORE PRINCIPLE Thrusters should be treated as manoeuvring aids whose loss must not make a routine berth or departure
unsafe.

Safety
Thrusters involve high electrical current, hydraulic pressure and rapidly rotating propellers. Isolate and lock out all power before
inspection; never enter the water or work near the tunnel while activation is possible.
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SYSTEM ARCHITECTURE

How command becomes lateral thrust
The control station authorises a direction, protection logic permits operation, the drive turns a propeller and
water flow through the tunnel or around the unit creates side force.

COMMAND

Joystick or button

selects direction

INTERLOCK

Enable, timeout and

protection

DRIVE

Electric, hydraulic or

diesel power

PROPELLER

Moves water and

creates force

Area Why it matters Owner focus

Control command Requests port or starboard thrust. Confirm active station and direction indication.

Protection and interlocks Limit temperature, current, deployment and simultaneous commands. Do not bypass timeouts or overload protection.

Drive source Supplies motor torque or hydraulic flow. Monitor voltage, current, pressure and temperature.

Gear leg or tunnel unit Transfers power to the propeller. Inspect oil, seals, corrosion, mounts and damage.

Hull and water flow Tunnel position and immersion determine effective thrust. Check fouling, ventilation, noise and structural condition.

CORE PRINCIPLE A spinning motor does not guarantee useful thrust if the propeller, gear leg, tunnel or water flow is
compromised.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-046  |  UNDERSTANDING BOW AND STERN THRUSTERS

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 4

MAIN COMPONENTS

What owners should be able to identify
The system should be traceable from each control station to breakers or hydraulic valves, drive unit, tunnel or
retractable mechanism, propeller and underwater seals.

CONTROL

Joystick, enable and

status

POWER

Battery, cable or

hydraulic supply

DRIVE

Motor, pump and

gear leg

UNDERWATER UNIT

Tunnel, propeller and

seals

Area Why it matters Owner focus

Tunnel or retractable unit Houses the propeller and directs flow. Hull structure, fouling, doors, seals and deployment.

Electric or hydraulic drive Converts power into propeller rotation. Motor, pump, coupling, oil, cooling and mounts.

Power supply Provides very high current or hydraulic flow. Batteries, cables, contactors, power pack and reserve.

Control stations Allow operation from bridge, wing or remote position. Active-station logic, waterproofing, direction and timeout.

Protection and interlocks Prevent overheating, wrong deployment or unsafe use. Temperature, current, oil pressure and retraction status.

Propeller and gear leg Create thrust underwater. Blade damage, line fouling, anodes, seals and oil condition.

ACCESS AND LABELLING High-current cable joints, battery isolators and hydraulic hoses are as important as the motor or propeller and
often less visible.
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SYSTEM ARRANGEMENTS

Tunnel, retractable, electric and hydraulic
thrusters
Arrangement affects available thrust, drag, maintenance, power demand and failure mode. Retractable units add
deployment machinery and hull openings.

TUNNEL

Fixed transverse

propeller

RETRACTABLE

Deploys below hull

for cleaner flow

ELECTRIC

Battery or generator-fed

high-current motor

HYDRAULIC

Power pack or engine-driven

flow

Area Why it matters Owner focus

Fixed tunnel thruster Simple installation but effectiveness depends on tunnel immersion and
position.

Inspect tunnel, grilles, fouling and ventilation.

Retractable thruster Can produce cleaner multidirectional flow with less tunnel loss. Adds doors, seals, deployment interlocks and collision risk.

DC electric drive Common and responsive but demands high battery current. Battery condition, cable voltage drop and duty cycle.

AC electric drive May use generator or variable-speed control. Generator reserve, drive electronics and cooling.

Hydraulic drive Can support longer duty if power pack and cooling are adequate. Oil cleanliness, leaks, pressure, cooling and shared hydraulic
loads.

Diesel or independent drive Provides separate mechanical power on some larger yachts. Fuel, cooling, exhaust and control complexity.

PRACTICAL

DISTINCTION
A high-rated thruster may still provide weak practical control if tunnel placement, immersion, power voltage or
propeller condition is poor.
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OPERATION AND CONTROL

Using short, planned thrust without
exhausting the system
Thrusters are most effective at low forward speed and should be used in short controlled commands while the
helm, engines, wind and current remain the primary manoeuvring picture.

PLAN

Wind, current and

escape route

ENABLE

Select station and

confirm ready

APPLY

Short controlled

thrust

MONITOR

Movement, duty and

power

Area Why it matters Owner focus

Before use Confirm water clear, unit ready and battery or hydraulic supply
available.

Avoid activating near swimmers, lines or debris.

Direction command Apply short bursts and observe actual vessel response. Do not alternate rapidly without allowing contactors or
flow to settle.

Combined engine use Use propulsion and rudder to reduce thruster demand. Avoid relying on continuous full thrust against wind.

Duty-cycle management Protection may limit run time or require cooldown. Know the installed duty rating and alarm sequence.

Retractable unit Deploy fully before thrust and retract before speed or shallow-water
risk.

Confirm position feedback, not only command.

OPERATOR FOCUS A thruster should create options, not consume the last electrical or hydraulic reserve during a difficult
manoeuvre.
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DEPENDENCIES AND RESILIENCE

What can remove apparently independent
capability
Bow and stern thrusters may share one battery bank, generator, hydraulic power pack, cooling circuit, control
network or operator station.

SHARED BATTERY

Voltage collapse affects

both thrusters

SHARED HYDRAULICS

One pump or oil fault

removes both

SHARED CONTROL

Network or enable

logic fails

SHARED GENERATION

Large load reduces

propulsion support

Area Why it matters Owner focus

Battery bank Bow and stern motors may draw from one bank. Capacity and voltage drop must be tested under load.

Charging or generator Repeated use may exceed recharge or generator reserve. Monitor bus voltage and recovery.

Hydraulic power pack Thrusters may share pumps with steering, cranes or stabilisers. Understand priority and simultaneous-demand limits.

Control network One remote or CAN bus can inhibit all stations. Retain local or hard-wired fallback where designed.

Hull and underwater access One haul-out is needed for propeller, seal or tunnel repair. Carry realistic interim manoeuvring plan.

COMMON-MODE RISK A thruster fault during berthing may coincide with high steering, stabiliser, hydraulic or generator demand, so
shared systems should be assessed under simultaneous load.
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MONITORING AND NORMAL VALUES

Recognising healthy thrust, current and
hydraulic load
Useful evidence includes vessel response, motor current, voltage at the drive, hydraulic pressure, oil temperature,
duty alarms, unusual vibration and gear-leg leakage.

COMMAND

Correct direction and

station

POWER

Voltage, current or

pressure

DRIVE

Temperature, sound and

vibration

RESULT

Actual lateral

movement

Area Why it matters Owner focus

Motor slows or contactor chatters Low voltage, poor cable joint, weak battery or overload. Stop before contactor or motor damage.

High current with weak thrust Propeller fouling, gear fault, tunnel blockage or blade damage. Inspect underwater components.

Hydraulic pressure low Pump, relief valve, oil level or simultaneous demand issue. Reduce load and protect shared systems.

Oil or water leakage Gear-leg seal, hydraulic hose or retractable seal fault. Isolate and control flooding or contamination.

Vibration or new noise Blade damage, line, bearing, gear or cavitation. Stop and investigate rather than continuing full power.

TREND, DO NOT GUESS The most useful performance measure is vessel movement for a known command, not merely motor sound or
panel indication.
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FAILURE AWARENESS

Common weaknesses and warning signs
Common failures include low-voltage shutdown, welded contactors, motor overheating, hydraulic leaks, propeller
fouling, gear-leg seal failure and retractable units that will not deploy or retract.

NO POWER

Battery, breaker or

contactor

DRIVE FAULT

Motor, pump or

gear

UNDERWATER FAULT

Propeller, tunnel or

seal

CONTROL FAULT

Station, network or

interlock

Area Why it matters Owner focus

No thrust in either direction Power isolation, control enable, motor or hydraulic supply fault. Manoeuvring plan must immediately change.

One direction unavailable Contactor, valve, wiring or propeller/gear issue. Asymmetric response can surprise the operator.

Thermal or duty alarm Excess use, poor cooling, high load or motor fault. Protection may remove the thruster during the manoeuvre.

Retractable unit stuck down Actuator, power, sensor or mechanical damage. Speed and grounding risk increase.

Tunnel or seal leakage Structural, seal or hose failure. Flooding can become more serious than loss of thrust.

DO NOT NORMALISE

CHANGE
Loss of a thruster is usually manageable; flooding, fire or electrical damage caused by the thruster system is
not.
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FAILURE RESPONSE

Continuing the manoeuvre after partial or
complete thruster loss
The correct response is to stop repeated commands, communicate the failure and use engines, rudder, lines, tug
or a wider approach rather than forcing the failed system.

RECOGNISE

No thrust, alarm or

leak

STOP DAMAGE

Release command and

isolate if needed

CHANGE PLAN

Use engines, rudder and

more sea room

SECURE

Control leak or

retract unit

Area Why it matters Owner focus

Thruster stops during berth Release command, advise crew and use propulsion or abort. Repeatedly commanding a hot or low-voltage motor.

Contactor remains energised Use emergency isolation and protect the vessel from continuous thrust. Approaching the motor or gear while powered.

Hydraulic leak Stop power pack, isolate branch and protect steering or other shared
services.

Continuing until reservoir is empty.

Retractable unit will not retract Stop speed increase and follow manual-recovery procedure. Forcing movement through unknown obstruction.

Flooding at tunnel or seal Isolate, start bilge response and use plugs or damage control as
appropriate.

Treating it as only a manoeuvring defect.

PROTECT THE WIDER

YACHT
If the manoeuvre was only safe with every thruster working continuously, the plan had too little margin before
the failure occurred.
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TESTING AND DEMONSTRATION

Testing thrust, power, protection and
manual recovery
Testing should prove correct direction, useful vessel response, loaded voltage or pressure, duty protection,
remote stations and any retractable manual-recovery method.

STATIC

Inspect and power

ready state

SHORT COMMAND

Direction and

response

LOADED RUN

Voltage, current or

pressure

FAIL / RECOVER

Alarm, isolation and

manual retraction

Area Why it matters Owner focus

Direction and response test Confirms station, wiring and actual thrust direction. Perform in clear water with lines and people safe.

Loaded electrical test Shows voltage drop, current, contactor and battery recovery. Measure near the motor as well as at the panel.

Hydraulic test Shows pressure, flow, temperature and simultaneous demand. Protect shared steering and stabiliser functions.

Duty and alarm test Shows timeout, overheat or low-voltage behaviour. Use manufacturer procedure; do not deliberately damage
equipment.

Retractable deployment test Shows full position, interlocks and manual recovery. Inspect doors and seals at haul-out as well.

MEANINGFUL EVIDENCE A brief unloaded spin does not demonstrate thrust, cable voltage, hydraulic capacity, heat rise or vessel
response.
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MAINTENANCE STRATEGY

Keeping high-load drive and underwater
components dependable
Maintenance should preserve batteries or hydraulics, contactors, motors, gear oil, seals, propellers, tunnels,
anodes, control stations and structural mounts.

POWER

Batteries, cables or

hydraulics

DRIVE

Motor, pump and

gear leg

UNDERWATER

Propeller, tunnel and

seals

CONTROL

Stations, interlocks and

alarms

Area Why it matters Owner focus

Batteries and cables Capacity, terminals, isolators, fuses and voltage-drop test. Prevents low-voltage and fire risk.

Motor or hydraulic drive Brushes or bearings, contactors, pump, valves and cooling. Maintains torque under load.

Gear leg and propeller Oil, seals, blades, fouling and line damage. Preserves thrust and prevents water ingress.

Tunnel or retractable structure Coating, corrosion, doors, bearings and hull interface. Protects integrity and deployment.

Controls and interlocks Waterproof stations, active-station logic, limits and alarms. Prevents unintended operation.

WORK TO REFER High-current electrical work, hydraulic repair, retractable-unit service and underwater seal or gear work should
be completed by competent specialists.
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RECORDS, SPARES AND SUPPORTABILITY

Preserving load data, manuals and realistic
spares
Useful records include electrical or hydraulic diagrams, duty ratings, loaded test values, gear-oil type, seal history
and manual recovery instructions.

DIAGRAMS

Power, controls and

hydraulics

BASELINE

Voltage, current and

thrust

SPARES

Fuses, contactors and

seals

RECOVERY

Isolation and manual

retraction

Area Why it matters Owner focus

System diagram Stations, breakers, batteries, pumps, valves and interlocks. Supports rapid isolation.

Loaded baseline Motor voltage, current, hydraulic pressure and vessel response. Reveals decline before failure.

Underwater service record Gear oil, seals, anodes, blades and haul-out findings. Tracks leakage and corrosion.

Selected spares Fuses, contactors, joystick, impeller or propeller hardware as practical. Supports common recovery.

Manual recovery instructions Retractable lowering or raising and emergency isolation. Essential when automation fails.

SUPPORTABILITY A spare contactor or control head is useful only when voltage, cable condition, configuration and installation
tools are also understood.
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BUYER AND SURVEY PERSPECTIVE

Assessing practical manoeuvring value and
hidden load
A buyer should test each thruster under real load, inspect the underwater installation and understand battery,
generator or hydraulic consequences.

PERFORMANCE

Useful lateral

movement

POWER

Voltage or hydraulic

capacity

CONDITION

Tunnel, gear and

seals

FALLBACK

Manoeuvring without

thrusters

Area Why it matters Owner focus

Thrust performance Does each unit move the yacht decisively in both directions? Test in open water with wind noted.

Electrical or hydraulic load Are voltage drop, pressure, heat and duty acceptable? Review simultaneous system demand.

Underwater condition Are tunnel, doors, propeller, gear, seals and anodes sound? Inspect during haul-out.

Controls and interlocks Do all stations, limits and alarms work? Verify active station and emergency isolation.

Operational dependence Can the yacht berth safely after one or both thrusters fail? Assess hull, engines, rudders and owner skill.

BUYER FOCUS The strongest thruster system is not the one with the largest rating; it is the one that delivers repeatable thrust
without exhausting power or masking poor manoeuvring margins.
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OFFSHORE READINESS

Questions before relying on thrusters
offshore
A ready system delivers predictable thrust, remains within electrical or hydraulic limits and can be isolated
without creating flooding, fire or wider-system failure.

Area Question to resolve

Performance Does each thruster produce useful thrust in both directions?

Power What voltage, current, hydraulic pressure and duty limits apply?

Shared systems What steering, crane, stabiliser or generator functions share the supply?

Underwater integrity What seal, gear, propeller and tunnel condition was confirmed at haul-out?

Failure response How is a stuck contactor, leak or retractable unit isolated?

Manoeuvring plan Can the yacht berth or depart safely without thrusters?

Quick readiness check
Readiness statement

□ Control stations, power sources, drives, tunnels and isolation points are identified.

□ Loaded electrical or hydraulic performance has been recorded.

□ Both directions provide predictable vessel response.

□ Duty, thermal, low-voltage and deployment protections function.

□ No unresolved vibration, leakage, seal, contactor or interlock defect remains.

□ Retractable manual recovery is documented where fitted.

□ The crew have practised manoeuvring without thruster assistance.

□ Current diagrams, selected spares and specialist contacts are available.

KEY TAKEAWAY Dependable thrusters combine sound underwater machinery, robust high-load power, clear controls,
respected duty limits and a manoeuvring plan that remains safe after failure.

Guidance to consult
Use current vessel electrical, hydraulic and hull drawings and the installed thruster, motor, power-pack, battery and control manufacturers' instructions, together
with safe manoeuvring and underwater-service procedures.
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