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Understanding Gyroscopic

Stabilisers

An owner's guide to flywheel energy,

precession, cooling, structure and safe shutdown

A gyro stores substantial rotational energy.

It reduces roll by controlling precession, not by moving water.

Performance depends on speed, sea state, installation,

cooling, structure and disciplined shutdown.
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What gyroscopic stabilisers are designed to
do

A gyroscopic stabiliser uses a rapidly spinning flywheel and controlled precession to generate reaction torque
that opposes yacht roll, including at zero boat speed.

This guide covers electrically driven marine gyros, vacuum or low-pressure enclosures, precession control,

cooling, foundations, power demand, alarms and safe spin-down. Manufacturer limits and service intervals are
critical.

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

e Trace the complete path from command or supply to the physical result.
e [dentify the principal components, controls, protection and monitoring.
e  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 The unit must remain structurally secure, cooled and controlled while storing high rotational energy, and the
crew must understand its long spin-up and spin-down states.

Safety

Gyros contain high-speed rotating mass, hot surfaces, vacuum equipment and high electrical power. Never open guards or enclosures,
disturb foundations or approach service points until the manufacturer safe-stop condition is confirmed.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate.
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How the complete system produces its
intended effect

Understanding Gyroscopic Stabilisers depend on a complete chain of command, control, power, physical
equipment, feedback and safe shutdown.

POWER PRECESSION HULL
Accelerates the Stores rotational Controlled movement Foundations transmit
flywheel energy creates torque anti-roll force

Electrical drive Accelerates and maintains flywheel speed. Check supply quality, inverter load and spin-up demand.
Flywheel and enclosure Store rotational energy in a controlled environment. Review RPM, vacuum status, bearings and casing integrity.
Precession mechanism Tilts the spinning mass to generate anti-roll torque. Monitor angle, stops, actuator and control response.
Foundation structure Transfers reaction loads into the hull. Inspect fasteners, cracking, movement and builder
approval.
Control sensors Measure motion, speed and equipment condition. Understand degraded modes and sensor plausibility alarms.
CORE PRINCIPLE A gyro can continue spinning after control or power loss; safe shutdown and cooling must account for stored
energy.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 3
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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.

FLYWHEEL PRECESSION FOUNDATION / COOLING
Rotor and sealed Motor, inverter and Actuator, bearings and Structure and heat
enclosure controls limits removal

Flywheel and enclosure Contain the high-speed rotor and controlled atmosphere. Hours, seals, vacuum, bearing history and access
restrictions.

Electric drive and inverter Provide acceleration and speed control. Cooling, current, software and power quality.

Precession bearings and actuator Control the orientation of the spinning mass. Lubrication, limits, noise, temperature and service interval.

Cooling system Removes motor, bearing and electronics heat. Pump, flow, filters, seawater or chilled-water dependency.

Foundation and mounting Carry continuous cyclic reaction loads. Fastener torque records, structural inspection and
corrosion.

Control panel and alarms Manage modes, limits, status and shutdown. Event logs, remote stop and software support.

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

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



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-047 | UNDERSTANDING GYROSCOPIC STABILISERS

Single and multiple gyros, cooling and
zero-speed use

Different arrangements trade simplicity, performance, redundancy, maintenance burden and failure consequence.

SINGLE GYRO AIR / WATER COOLING FIXED INSTALLATION
One unit sized for Staged capacity and Different heat-rejection Foundation carries
expected roll partial redundancy paths reaction loads

Single gyro Simple arrangement sized for an expected operating envelope. One fault removes all gyro stabilisation.

Multiple gyros Units can stage with load and may retain partial capacity. Check shared power, cooling and control.

Air-cooled unit Rejects heat into machinery-space air. Ventilation and ambient temperature become critical.

Water-cooled unit Uses freshwater, chilled water or seawater heat rejection. Adds pumps, leaks and common cooling dependence.

Vacuum or low-pressure enclosure Reduces aerodynamic drag at high RPM. Seal integrity and vacuum service are specialist concerns.
PRACTICAL

Multiple units improve flexibility only when shared cooling, generation and control do not remove them
DISTINCTION together.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 5
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Spin-up, stabilise mode and controlled
spin-down

Safe operation requires correct preparation, clear mode awareness, monitoring and a controlled return to standby
or safe state.

START MONITOR STOP
Checks and spin-up Enable controlled Speed, load and Controlled spin-down
precession temperature and safe state

Pre-start checks Confirm space clear, cooling ready and no active service lockout. Do not start after impact, foundation work or unexplained
alarm.

Spin-up Unit draws sustained power while speed increases. Allow generator reserve and monitor vibration and
temperature.

Stabilise mode Precession control is enabled when operating speed is available. Observe sea-state response and actuator load.

Zero-speed use Gyro can work at anchor or low speed. Roll period and available stored energy still limit
performance.

Spin-down Rotor remains energetic long after stop command. Maintain cooling and access restrictions until safe RPM is
reached.

The operator should know what the system is doing physically, not only which mode is displayed.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 6
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What can remove apparently independent
capability

Apparently separate equipment can share power, structure, cooling, sensors, hydraulics, networks or one
vulnerable compartment.

SHARED POWER SHARED STRUCTURE SHARED CONTROL
Generator or drive Pump or circuit Foundation or hull Network or sensor
failure removes units problem failure

Electrical generation Spin-up and steady running can consume significant AC power. Include in generator and load-shedding plans.

Cooling circuit One pump or heat exchanger may serve every gyro. Test alarms and alternate cooling where fitted.

Foundation and hull A structural problem affects safety regardless of electronics. Inspect after grounding, heavy impact or unusual vibration.
Motion and control sensors Shared sensors or controller can inhibit multiple units. Retain independent monitoring and current backups.
Machinery-space environment Heat, flooding or fire can remove the stabiliser and safe access. Plan operation without it.

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

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 7
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Recognising normal condition and early
deterioration

Useful monitoring combines displayed values with sound, temperature, movement, leakage, vibration and actual

performance.
SPEED TEMPERATURE STRUCTURE
Flywheel RPM and Angle, rate and Bearings, motor and Noise, vibration and
spin state load cooling movement

Spin-up time increases Power, bearing drag, vacuum or drive condition may be changing. Compare with ambient temperature and previous runs.
Vibration or sound changes Bearing wear, imbalance, mount movement or enclosure issue. Disable stabilisation and seek specialist advice.

Cooling temperature rises Low flow, fouling, pump or ambient heat problem. Reduce load and protect the unit from trip or damage.
Precession reaches limits frequently Sea state, tuning, capacity or actuator issue. Reduce expectations and review vessel heading or speed.
Foundation marks or fastener Structural load transfer is changing. Stop use until inspected.

movement

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

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 8
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Common weaknesses and warning signs

Most serious faults begin with small changes, intermittent alarms, unusual noise, heat, leakage or declining

performance.
DRIVE FAULT PRECESSION FAULT STRUCTURAL FAULT
Cannot spin or hold Heat and trip Reduced or uncontrolled Mount or foundation
speed increase torque damage

Unit will not reach speed Drive, power, bearing, vacuum or control fault. No stabilisation and possible repeated high-load starts.
Precession actuator faults Hydraulic, electric, sensor or mechanical problem. Reduced or asymmetric roll control.

Cooling failure Pump, flow or heat-exchanger fault. Automatic trip may occur while rotor remains spinning.
Bearing or vacuum alarm Wear, seal or enclosure condition may be deteriorating. Continued use can increase major repair risk.
Foundation cracking or movement Installation or hull structure is overstressed or loose. High-energy machinery safety is compromised.

DO NOT NORMALISE
CHANGE A recurring alarm or unusual behaviour is evidence of a defect, not a normal characteristic.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 9
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Managing a gyro fault while the rotor
remains energetic

The first response should protect people and the wider yacht, stop further damage and move to a safe
reduced-capability plan.

DISABLE STABILISE COOL / ISOLATE CHANGE PLAN
Stop commanded Shed load and Maintain safe heat Reduce sea-state
precession stabilise generation removal exposure

High vibration or structural noise Disable stabilise mode and initiate controlled shutdown. Do not approach the enclosure while rotor speed is high.
Cooling failure Maintain any safe alternate cooling and stop the unit. Do not isolate cooling early during spin-down.

Power instability Shed other loads or stop spin-up before generator collapse. Repeatedly restart into a weak supply.

Precession fault in heavy sea Change course or speed and secure people and equipment. Rely on a partially uncontrolled stabiliser.

Flooding or fire nearby Emergency-stop or isolate only as procedure directs. Assume stopped means stationary.

PROTECT THE WIDER

YACHT Protect people from the high-energy unit first; comfort and roll reduction are secondary.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 10
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Demonstrating spin, cooling, structure and
roll reduction

A meaningful test should operate the system under representative load, verify protective functions and
demonstrate safe manual or degraded operation.

STATIC SEA TRIAL SHUTDOWN
Inspection and Power, vibration and Roll response and Alarm and safe
software checks temperature precession load spin-down

Pre-start and self-test Confirms sensors, controls, cooling and lockouts. Does not prove loaded stabilisation.

Spin-up trend Shows current, time, vibration and temperature. Compare with known baseline.

Sea-trial roll test Demonstrates practical reduction at anchor and underway. Record sea state, displacement and active units.
Alarm and stop test Shows response to approved simulated faults. Use manufacturer procedure.

Foundation inspection Shows fastener and structural condition before and after operation. Specialist measurement may be required.

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

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 11
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Maintaining high-speed machinery and its
foundations

Maintenance should preserve the energy source, working machinery, structure, controls, sensors, protection and
correct fluid or electrical condition.

ENCLOSURE COOLING FOUNDATION
Seals, vacuum and Hours and service Pumps, filters and Fasteners and
condition intervals heat exchangers structure

Bearing and major service Follow hours, calendar and manufacturer condition limits. High-speed components require specialist tooling.
Vacuum or enclosure service Check seals, pumps and leakage where fitted. Do not open without approved procedure.
Cooling system Maintain pumps, filters, heat exchangers and fluid. Prevents heat-related trips and bearing stress.
Drive and control electronics Inspect cooling, connections, software and event history. Supports reliable spin and shutdown.
Foundation and hull Inspect bolts, chocks, welds or laminate and surrounding structure. Protects load transfer and crew safety.
WORK TO REEER High-energy, structural, pressure, lifting and safety-critical work should be completed by competent
specialists.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 12
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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.

MANUALS HISTORY SUPPORT
Limits and service RPM, current and Alarms and bearing Special tools and
procedures temperature service manufacturer contact

Installation approval Builder or engineer foundation and load information. Confirms suitability for the hull.

Operating baseline Spin time, RPM, current, vibration and temperature. Supports condition monitoring.

Service history Bearing, seal, vacuum, cooling and software work. Shows major future cost and remaining interval.

Alarm logs Recurring trips, precession limits and overheating. Reveals developing faults.

Support plan Manufacturer contacts, lifting plan and specialist access. Major service may require removal or yard work.
SUPPORTABILITY A spare part is useful only when its compatibility, tools, settings and installation procedure are understood.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 13



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-047 | UNDERSTANDING GYROSCOPIC STABILISERS

Assessing sizing, structure and major-service
exposure

A buyer should see the system operate under representative conditions and understand structural, power,
control and support implications.

CAPACITY CONDITION OWNERSHIP
Suitability for hull Foundation and access Hours, vibration and Power and support
and displacement service burden

Sizing and performance Is installed gyro capacity appropriate for displacement and roll period?  Review sea-trial evidence, not marketing alone.
Structural installation Are foundations documented and free from movement or cracking? Request original design and inspection records.
Hours and major service What bearing or enclosure interval is approaching? Include removal and yard costs.

Power and cooling Can generators and cooling support all operating modes? Test spin-up and hot-climate operation.
Supportability Are parts, software and qualified service available? Check transport and access for major repair.

The largest future liability may be a major bearing or enclosure service combined with difficult removal access.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 14
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Questions before relying on a gyro offshore

A ready gyro reaches speed normally, controls precession without abnormal vibration, remains cooled and can be
shut down safely while the yacht operates without it.

Area Question to resolve

Power Can generation support spin-up and the rest of the yacht?
Cooling Which pump or circuit removes heat and what backup exists?
Structure Are foundations and fasteners documented and inspected?
Service life When are bearing, seal or enclosure services due?

Failure response How is stabilisation disabled and spin-down monitored?
Degraded operation Can the passage remain safe without gyro assistance?

Quick readiness check
==
Flywheel, drive, precession mechanism, cooling and foundations are identified.

Spin-up time, current, vibration and temperatures match a known baseline.

No unresolved vacuum, bearing, cooling or structural alarm remains.

Foundation and surrounding hull structure show no movement or cracking.

Controlled shutdown and continued cooling have been demonstrated.

Crew understand that the rotor remains energetic after stop.

Generator and reduced-capability passage plans include gyro loss.

Oo0o0oooooao

Service records, major-service plan and specialist contacts are available.

Dependable gyro stabilisation combines correct sizing, sound foundations, healthy high-speed machinery,
reliable cooling, adequate power and disciplined spin-down.

Guidance to consult

Use the current vessel structural, electrical and cooling drawings and the installed gyro manufacturer's operating, service and emergency procedures, together with
competent structural and specialist service advice.

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 15
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