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Understanding Fin

Stabilisers

An owner's guide to underwater fins,

hydraulics, seals, control and zero-speed modes
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Fin stabilisers create corrective lift in the water.

Their effectiveness changes with speed, fin area and control.

Reliability depends on hydraulic or electric actuation,

shaft seals, structure and a safe centred failure state.
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GUIDE OVERVIEW

What fin stabilisers are designed to do
Fin stabilisers use actively controlled underwater surfaces to generate lift that opposes roll. Some systems also
move fins at anchor to provide zero-speed roll reduction.

SCOPE This guide covers fixed and retractable fins, hydraulic and electric actuators, fin shafts, seals, bearings, motion
sensors, controllers, zero-speed operation and hull foundations.

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 A fin system must control large underwater forces without compromising hull watertight integrity or steering
and hydraulic services.

Safety
Fin actuators can move suddenly and underwater surfaces create crush and impact hazards. Isolate electrical and hydraulic energy
before work; inspect seals and hull penetrations using approved procedures.
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SYSTEM ARCHITECTURE

How the complete system produces its
intended effect
Understanding Fin Stabilisers depend on a complete chain of command, control, power, physical equipment,
feedback and safe shutdown.

MOTION SENSOR

Measures roll and

rate

CONTROLLER

Calculates fin

command

ACTUATOR

Rotates fin shaft

FIN

Creates hydrodynamic

lift

Area Why it matters Owner focus

Motion sensor Measures roll angle, rate and vessel motion. Check mounting, plausibility and shared-data dependency.

Controller Calculates fin angle and rate commands. Review software, tuning, limits and event logs.

Actuator Rotates the fin through hydraulic or electric force. Inspect feedback, seals, mounts and overload protection.

Fin shaft and bearing Transmit underwater load through the hull. Check alignment, wear, corrosion and service history.

Fin surface Generates lift proportional to angle and water flow. Inspect damage, fouling, anodes and clearances.

CORE PRINCIPLE The safest failure state is usually centred, locked or freely trailing as the design specifies; the crew should
know which.
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MAIN COMPONENTS

What owners should be able to identify
The installation should be traceable from controls and power to working equipment, protective devices,
monitoring and manual isolation.

FIN / SHAFT

Underwater surface and

hull penetration

ACTUATOR

Hydraulic or electric

drive

POWER

Pump, motor or

drive unit

CONTROL

Sensors, processor and

feedback

Area Why it matters Owner focus

Fin and shaft Carry hydrodynamic loads and penetrate the hull. Condition, alignment, grounding history and corrosion.

Shaft seal and bearing Maintain watertight integrity while allowing movement. Leak detection, replacement interval and emergency
sealing.

Hydraulic or electric actuator Positions the fin rapidly and accurately. Pressure or current, temperature, backlash and feedback.

Power pack or drive Provides hydraulic flow or electric power. Oil, pumps, motors, filters, cooling and shared demand.

Motion sensors and controller Determine corrective action. Calibration, redundancy, software and source validity.

Local and bridge controls Select mode, centre and report alarms. Emergency stop, zero-speed logic and clear indication.

ACCESS AND LABELLING Access, identification and service history are part of system reliability.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-048  |  UNDERSTANDING FIN STABILISERS

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 5

SYSTEM ARRANGEMENTS

Underway, zero-speed, hydraulic and electric
fin systems
Different arrangements trade simplicity, performance, redundancy, maintenance burden and failure consequence.

UNDERWAY FINS

Lift increases with

water speed

ZERO-SPEED FINS

Sweeping motion at

anchor

HYDRAULIC

Power pack and

actuator

ELECTRIC

Motor and gearbox

actuation

Area Why it matters Owner focus

Underway stabilisation Uses vessel speed to create lift from modest fin movement. Performance falls at very low speed.

Zero-speed stabilisation Sweeps fins to move water while at anchor. Higher actuator duty, noise and swimmer clearance matter.

Hydraulic actuation Common on larger yachts and capable of high force. Adds oil, pumps, cooling and common hydraulic risks.

Electric actuation Uses motors and gearboxes at each fin or centrally. Requires high-current supply and electronic support.

Retractable fins Reduce drag or damage exposure when retracted. Add deployment seals, doors and interlocks.

PRACTICAL

DISTINCTION Installed redundancy should be judged by shared dependencies and usable remaining capacity.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-048  |  UNDERSTANDING FIN STABILISERS

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 6

OPERATION AND CONTROL

Operating fins without exceeding load or
clearance limits
Safe operation requires correct preparation, clear mode awareness, monitoring and a controlled return to standby
or safe state.

PREPARE

Power, oil and

sensor checks

CENTRE / ENABLE

Confirm mode and

clearance

STABILISE

Monitor load and

fin angle

SECURE

Centre, lock and

isolate

Area Why it matters Owner focus

Pre-start checks Confirm oil, cooling, fin area clear and no service lockout. Never operate near swimmers or divers.

Underway mode Enable at suitable speed and monitor fin angle and load. Avoid abrupt manual commands or extreme angles.

Zero-speed mode Use only with clear water around fins and adequate power. Understand higher cycling and anchor-motion limits.

Heavy-weather operation System may reach angle, rate or load limits. Change course or speed rather than demanding impossible
control.

Securing Centre or retract fins and confirm physical state. Use manual lock or isolation where designed.

OPERATOR FOCUS The operator should know what the system is doing physically, not only which mode is displayed.
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DEPENDENCIES AND RESILIENCE

What can remove apparently independent
capability
Apparently separate equipment can share power, structure, cooling, sensors, hydraulics, networks or one
vulnerable compartment.

SHARED HYDRAULICS

Steering or cranes

share supply

SHARED SENSORS

One motion unit

controls both fins

SHARED POWER

Generator or DC

loss

SHARED HULL

Seal or foundation

risk

Area Why it matters Owner focus

Hydraulic supply Fins may share pump or reservoir with steering, thrusters or cranes. Know priority and isolation.

Electrical generation Power packs, pumps and zero-speed operation can be significant loads. Plan generator reserve.

Motion sensors One IMU or controller may command both fins. Understand failed-sensor behaviour.

Hull structure and seals One grounding or seal fault can create flooding risk. Keep emergency isolation and damage-control plan.

Cooling Shared oil or electric-drive cooling can remove both sides. Test high-temperature alarms and standby pump.

COMMON-MODE RISK Follow the shared power, cooling, structural and control paths before describing equipment as independent.
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MONITORING AND NORMAL VALUES

Recognising normal condition and early
deterioration
Useful monitoring combines displayed values with sound, temperature, movement, leakage, vibration and actual
performance.

FIN ANGLE

Command and

feedback

HYDRAULICS

Pressure, oil and

temperature

MOTION

Roll reduction and

limit use

HULL

Seal leakage and

structure

Area Why it matters Owner focus

Fin angles differ unexpectedly Feedback, actuator, pressure or mechanical resistance may differ. Reduce load and centre if safe.

Hydraulic temperature rising High duty, low cooling, restriction or pump wear. Reduce demand before trip.

Roll reduction declines Fouling, low speed, tuning, sensor or actuator fault. Compare sea state and fin activity.

Seal leakage or bilge moisture Shaft seal, hose or actuator leak. Determine seawater versus hydraulic oil immediately.

Frequent limit alarms System is saturating or sensor/tuning is incorrect. Change vessel operation and investigate.

TREND, DO NOT GUESS Trend comparable operating conditions rather than relying on a single reading.
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FAILURE AWARENESS

Common weaknesses and warning signs
Most serious faults begin with small changes, intermittent alarms, unusual noise, heat, leakage or declining
performance.

ACTUATOR FAULT

Fin stuck or

asymmetric

SEAL FAULT

Water or oil

leakage

CONTROL FAULT

Wrong command or

loss of feedback

HYDRAULIC FAULT

Low pressure or

overheat

Area Why it matters Owner focus

Fin stuck off-centre Actuator, valve, gearbox or feedback fault. Asymmetric force and steering effect can develop.

Hydraulic pressure lost Pump, hose, oil level or relief fault. Both fins and other shared systems may fail.

Shaft seal leakage Wear, damage or grounding. Flooding risk exceeds loss of comfort.

Motion sensor fails Controller may stop, freeze or command incorrectly. Roll control and related systems may be affected.

Zero-speed overload Repeated high-force cycling or obstruction. Actuator, foundation or power system can overheat.

DO NOT NORMALISE

CHANGE A recurring alarm or unusual behaviour is evidence of a defect, not a normal characteristic.
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FAILURE RESPONSE

Managing asymmetry, leakage and loss of
stabilisation
The first response should protect people and the wider yacht, stop further damage and move to a safe
reduced-capability plan.

CENTRE FINS

Reduce asymmetric

force

REDUCE SPEED

Lower hydrodynamic

load

ISOLATE

Hydraulic or electrical

branch

CHANGE COURSE

Manage roll without

stabilisers

Area Why it matters Owner focus

Asymmetric or erratic motion Select centre or standby, reduce speed and steer manually. Continue at high speed with one active fin.

Hydraulic leak Stop power pack, isolate branch and protect shared steering. Run reservoir empty.

Seal leak Activate bilge monitoring, isolate or lock fin as procedure allows and
divert.

Assume a small drip will remain small.

Cooling alarm Reduce stabiliser demand and restore flow or shut down. Repeated reset into high temperature.

Fin impact or grounding Stop operation and inspect structure, seal and feedback. Cycle the fin to test through possible damage.

PROTECT THE WIDER

YACHT A fin or seal problem can become a steering or flooding problem. Reduce hydrodynamic load early.
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TESTING AND DEMONSTRATION

Testing fin movement, loaded response and
fail-safe centring
A meaningful test should operate the system under representative load, verify protective functions and
demonstrate safe manual or degraded operation.

DOCKSIDE

Movement, feedback and

leak checks

SEA TRIAL

Roll response and

fin limits

ZERO SPEED

Anchor-mode performance

FAILSAFE

Centre, stop and

manual recovery

Area Why it matters Owner focus

Dockside movement test Confirms direction, angle feedback, pressure and no leakage. Keep people and water area clear.

Sea-trial roll test Shows loaded response, symmetry and limits. Record speed, sea state and displacement.

Zero-speed test Shows anchor performance, noise, load and cooling. Ensure clear water and adequate power.

Fail-safe centre test Shows response to stop, sensor or power fault by approved method. Do not create uncontrolled movement.

Haul-out inspection Shows fins, shafts, seals, anodes and grounding damage. Measure wear and alignment where specified.

MEANINGFUL EVIDENCE A no-load start or green status light does not demonstrate performance under real conditions.
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MAINTENANCE STRATEGY

Maintaining underwater machinery and
high-force actuation
Maintenance should preserve the energy source, working machinery, structure, controls, sensors, protection and
correct fluid or electrical condition.

FINS / SHAFTS

Damage, corrosion and

alignment

SEALS / BEARINGS

Leak and service

interval

HYDRAULICS

Oil, filters and

accumulators

CONTROLS

Sensors, feedback and

software

Area Why it matters Owner focus

Fin surfaces and shafts Inspect coating, damage, fouling, corrosion and straightness. Preserves lift and balance.

Seals and bearings Follow hours or calendar replacement and leakage checks. Maintains hull integrity.

Hydraulic system Maintain oil, filters, pumps, coolers, valves and accumulators. Supports force and safe centring.

Electric actuators Inspect motors, gearboxes, brakes, cabling and cooling. Prevents asymmetric failure.

Sensors and controls Calibrate motion and feedback sensors and preserve software. Maintains correct commands and alarms.

WORK TO REFER High-energy, structural, pressure, lifting and safety-critical work should be completed by competent
specialists.
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RECORDS, SPARES AND SUPPORTABILITY

Keeping documentation, spares and
supportability current
Useful onboard records should show the current arrangement, normal values, service history, safe isolation,
selected spares and specialist support.

DRAWINGS

Hull, hydraulic and

electrical

BASELINE

Angles, pressure and

temperature

HAUL-OUT

Seal, shaft and fin

inspection

SPARES / SUPPORT

Seals, sensors and

specialists

Area Why it matters Owner focus

Hull and foundation drawings Shaft tube, structure, emergency seals and access. Supports damage response and repair.

Hydraulic or electrical diagram Power packs, valves, breakers and control paths. Reveals shared dependencies.

Operating baseline Pressure, current, temperature, fin angle and roll response. Shows deterioration.

Haul-out record Seal, bearing, shaft, fin and anode condition. Tracks high-cost service items.

Spares and support Feedback sensor, seals, filters, oil and specialist contacts. Supports realistic recovery.

SUPPORTABILITY A spare part is useful only when its compatibility, tools, settings and installation procedure are understood.
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BUYER AND SURVEY PERSPECTIVE

Assessing performance, hull integrity and
future service
A buyer should see the system operate under representative conditions and understand structural, power,
control and support implications.

PERFORMANCE

Underway and

zero-speed results

HULL INTEGRITY

Seals, foundations and

penetrations

POWER / HYDRAULICS

Shared loads and

capacity

SERVICE EXPOSURE

Haul-out and major

overhaul

Area Why it matters Owner focus

Sea-trial performance Does the system reduce roll without abnormal noise or limits? Test underway and zero-speed modes where fitted.

Seal and shaft condition When were bearings and seals last serviced? Inspect at haul-out and review leakage history.

Hydraulic or electrical health Are power, cooling and shared-system demands acceptable? Test under representative load.

Structural history Any grounding, fin strike or foundation repair? Request records and specialist inspection.

Future support Are actuators, sensors, controls and major-service providers available? Include haul-out and removal costs.

BUYER FOCUS A recently serviced power pack does not answer the condition of underwater shafts, seals, bearings and
foundations.
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OFFSHORE READINESS

Questions before relying on fin stabilisers
offshore
A ready system moves both fins predictably, controls roll without frequent limits and can centre or isolate safely
after power, sensor, hydraulic or seal failure.

Area Question to resolve

Underway performance At what speeds and sea states is useful roll reduction demonstrated?

Zero-speed mode What power, cooling and clearance limits apply?

Hull integrity When were shaft seals, bearings and foundations inspected?

Shared hydraulics What steering or other systems share pumps and oil?

Failure state How are fins centred, locked or isolated after a fault?

Degraded passage Can crew and vessel operate safely without stabilisers?

Quick readiness check
Readiness statement

□ Fin shafts, seals, actuators, power and control paths are identified.

□ Both fins move symmetrically and feedback agrees with physical position.

□ Loaded hydraulic or electrical values match a known baseline.

□ No unresolved leakage, limit, sensor, vibration or overheating fault remains.

□ Haul-out inspection and seal or bearing service are current.

□ Fail-safe centre and isolation procedures are understood.

□ Shared steering, hydraulic and generator consequences are planned.

□ Current drawings, spares and specialist support are available.

KEY TAKEAWAY Dependable fin stabilisation combines sound underwater shafts and seals, healthy actuators, trustworthy
motion data, adequate power and a proven safe-centre response.

Guidance to consult
Use current vessel hull, stabiliser, hydraulic, electrical and steering drawings and the installed fin-system manufacturer's operating, service, haul-out and emergency
procedures.
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