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What emergency shutdown systems are
designed to do

Emergency shutdown systems remove fuel, air, electrical energy or machinery movement that could worsen
a fire, flooding event, gas release or equipment failure. They may be manual, automatic or combined.

This guide covers owner-level understanding of remote fuel shut-offs, engine and generator stops,
ventilation dampers, electrical isolation, suppression interlocks and shutdown status. Exact sequence,
fail-safe philosophy and statutory requirements vary by vessel.

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

® |dentify the services stopped by each emergency station and the compartment or hazard it protects.

Understand manual, electrical, pneumatic, mechanical and software-based shutdown paths.
Recognise failed feedback, seized cables, incomplete closure, false trips and unsafe overrides.
Understand why stopping one service can remove propulsion, firefighting, bilge or alarm capability.
Ask better questions during purchase, survey, refit, drills and offshore preparation.

CORE PRINCIPLE A shutdown is successful only when the hazardous energy has actually stopped at the equipment or valve.
A button, lamp or software command is not physical confirmation.

Safety

Activating an emergency shutdown can stop propulsion, steering auxiliaries, generators, ventilation or fire pumps. Testing and
operation must be planned so the yacht remains controlled and all affected equipment is restored correctly.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice.
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From the emergency station to physical
isolation

The complete path includes the initiating control, signal transmission, logic, actuator, final valve or contactor,
position feedback and a controlled reset process.

ACTIVATION SIGNAL PATH FINAL ELEMENT CONFIRM / RESET
Remote handle, button, Mechanical, electrical, Determines sequence and Valve, damper, contactor Status proves action and
pull cable or detector pneumatic or network affected equipment or stop actuator controls restoration

Emergency station Provides a clearly identified action from a safe location. Know which compartment and services it affects before
operation.
Transmission path Carries the command through cables, wires, air lines or network  Inspect routing, fire exposure, power dependency and
messages. manual fallback.
Shutdown logic Sequences stops, delays and interlocks where required. Keep current cause-and-effect documentation and

configuration control.

Actuator or final element Physically closes fuel or air, opens a breaker or stops machinery.  Confirm full travel and fail position, not only command
output.
Feedback and alarm Shows activation, valve or damper position, trip and faults. Distinguish command sent, movement in progress and

confirmed safe state.

Reset and restart Prevents unplanned restart and returns systems to normal Use a documented inspection and authorisation sequence.
deliberately.

FINAL POSITION A remote handle may move and an indicator may change while a seized valve, broken cable or failed

MATTERS actuator leaves fuel or ventilation available to the fire.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 3
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What owners should be able to identify

A shutdown plan should show every remote station, control cable, solenoid, air line, relay, PLC output, fuel

valve, engine stop, ventilation damper, breaker and position indication.

FUEL SHUTOFF

Tank outlet, day-tank or

engine supply isolation

AIR / VENTILATION

Engine, generator, pump

or compressor shutdown

Fans and dampers controlling

combustion air and smoke

ELECTRICAL ISOLATION

Selected circuits, chargers

and ignition sources

The correct shutdown combination depends on the hazard and should be defined in the vessel fire and emergency plan.

Component or area

Fuel shut-off valves

Engine and generator stops

Ventilation fans and dampers

Electrical isolation

Suppression interlocks

Remote stations and indication

Stop continued fuel supply from storage or day tanks to
engines, generators or heaters.

Remove machinery operation and ignition or fuel demand.
Limit air supply and help retain fixed extinguishing agent.
Removes selected ignition sources and damaged equipment.
Coordinate pre-discharge alarm, delays, shutdowns and agent

release.

Allow operation from outside the affected space.

Remote location, fail position, cable or actuator condition
and physical closure.

Separate emergency stop from normal control and know
restart requirements.

Fan stop, damper travel, position feedback and access for
manual closure.

Understand what remains energised for alarms, emergency
power and firefighting.

Cause-and-effect sequence, abort or manual release and
evacuation.

Clear labels, guards or seals, night visibility and
unambiguous status lights.

“Engine-room emergency stop” is incomplete if it also trips generators, closes fuel, stops fire pumps or
disables ventilation needed elsewhere.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice.
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Fail-safe behaviour, zoning and controlled
sequencing

Some devices move to the safe state when power is lost; others require power or stored energy to trip. The
design should avoid one fault both creating the hazard and disabling the shutdown.

DE-ENERGISE TO TRIP MECHANICAL RELEASE ZONED SEQUENCE
Requires control power or Loss of power drives or Cable, spring or fusible Stops only the services
stored energy to act releases safe state link acts locally needed for that hazard

Fail-safe does not mean consequence-free: a false trip can still remove propulsion or power at a dangerous moment.

Manual versus automatic Manual activation requires recognition; automatic action may Know which functions are automatic and what warning
react faster but can false-trip. precedes them.

Energise-to-trip Solenoid or motor needs power to close or open the final Battery, fuse, cabling and stored-energy condition are
element. critical.

De-energise-to-trip Loss of signal or power releases spring or contactor to safe False trips, restart control and proof of full movement must
state. be managed.

Zoning Separate stations affect selected compartments or systems. Avoid one station unnecessarily disabling unaffected

firefighting or propulsion capability.

Sequence and delays Fans, fuel, machinery and electrical loads may stop in a defined = Check delays support evacuation and suppression without
order. feeding the incident.

Manual fallback Local lever, handwheel or cable provides action after control Access must remain safe and operation clearly
failure. documented.

DO NOT DEFEAT TRIPS
TO IMPROVE
CONVENIENCE

A bypass used for testing, maintenance or nuisance trips can silently remove the only effective shutdown
path.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 5
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Activation, confirmation and controlled

recovery

Before activation, the crew should identify the correct station and understand the immediate consequences.
After activation, every critical final element should be confirmed before relying on the shutdown.

IDENTIFY HAZARD

Fire, fuel leak, runaway

or electrical fault

Raise alarm and confirm

evacuation or control

ACTIVATE ZONE

Use correct remote station

or approved automatic action

CONFIRM EFFECT CONTROL RESTART

Fuel, fans, machinery and Inspect, authorise and

power reach safe state restore deliberately

Before activation

Fuel shutdown

Machinery stop

Damper closure

Electrical isolation

Reset or restart

Know the station, affected systems and whether crew are
inside the protected space.

Remote valve should close the supply at the intended point.
Engines, generators, pumps or fans should cease as intended.
Ventilation openings should close sufficiently for containment

or fixed agent.

Selected circuits should de-energise while essential services
remain.

Final elements are inspected and reset in a safe sequence.

Raise the alarm, coordinate bridge and engine room and
preserve vessel control.

Confirm position and allow for fuel remaining in pipes,
filters or day tanks.

Verify physical stop and consider lost steering, charging or
firefighting support.

Check actual blade position and other unclosed openings.
Confirm emergency lighting, alarms and communications
are still powered.

Do not restart into unresolved fire, fuel leak, flooding or
mechanical damage.

Closing a remote valve may leave fuel in day tanks, filters and pipework. Machinery or fire can continue
briefly after the shutdown command.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice.
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Hidden power, signal and access
dependencies

A shutdown intended for fire conditions should not rely entirely on equipment inside the affected space.
Common control power, network gateways and inaccessible reset points can defeat the response.

CONTROL POWER

Battery, fuse or supply
operates several trips

ACTUATOR ENERGY FEEDBACK PATH
Cable, air line or network Spring, air pressure or One sensor or module reports
passes through hazard electric motor provides force several final elements

The shutdown should remain understandable and operable after smoke, heat, blackout or network failure.

Control power

Cable or pipe routing

Pneumatic or hydraulic pressure

PLC or network logic

Physical access

Shared consequences

One DC fuse, battery or converter may supply multiple Trace independent supply, low-voltage alarm and manual
shutdowns. fallback.
The command path may cross the space it protects. Check fire-resistant routing or local fail-safe action where

appropriate.

Stored pressure can leak away or a common compressor or Monitor pressure and confirm spring or manual action.
power pack can fail.

A controller or gateway may issue all shutdown commands. Retain backups, local emergency functions and fault
indication.

Reset or manual closure may be inside a smoke-filled Ensure initial activation and essential confirmation can be

compartment. made safely.

Stopping ventilation or generators can remove cooling, steering  Understand cross-system effects before broad shutdown
or fire-main power. activation.

ONE SAFE STATE CAN
CREATE ANOTHER
HAZARD

A shutdown that stops every generator may remove steering auxiliaries, bilge pumps or alarms. The vessel
plan should define what remains energised and why.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 7



ABSOLUTE MARINE TECHNICAL GUIDES

AMTG-032 | UNDERSTANDING EMERGENCY SHUTDOWN SYSTEMS

Proving the shutdown has reached the final

element

Status systems should distinguish command activation, actuator movement, confirmed position, power loss,

fault, inhibit and reset state.

COMMAND
Handle, button or logic Actuator or cable is

has been activated changing position

CONFIRMED STATE

Valve, damper or contactor
is at safe position

FAULT / INHIBIT

Action incomplete, bypassed
or unavailable

A “shutdown active” lamp may reflect the command rather than the physical valve or damper position.

Command active but machinery
continues

Failed stop output, local override, fuel remaining or wrong
target.

Seized mechanism, broken cable, actuator fault or no stored
energy.

Valve or damper position does not
change

Feedback shows closed but flow
continues

Misadjusted switch, disconnected linkage or bypass route.
Shutdown panel loses power
Sensor, wiring, logic, vibration or moisture issue.

Repeated false trip

Reset will not complete Final element not restored, interlock active or fault remains.

Blown fuse, battery fault or supply isolated with the machinery.

Confirm physical condition and use alternate isolation if
safe.

Treat the shutdown as ineffective and escalate.
Verify locally or indirectly and inspect all parallel paths.
Use mechanical or manual functions and preserve

emergency indication.

Do not bypass permanently; investigate cause and
operational consequence.

Do not force restart; confirm the original hazard is
controlled.

USE INDEPENDENT

EVIDENCE result when feedback indication is uncertain.

Engine rpm, fuel pressure, fan airflow, damper sight marks and electrical voltage can confirm the physical

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice.
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Common weaknesses and warning signs

Shutdown systems often deteriorate quietly because they are rarely operated under real conditions. Stiff
cables, seized dampers, corroded solenoids, flat actuator supplies and outdated logic may remain hidden until
an emergency.

ACTIVATION FAULT FINAL ELEMENT FAULT RESET / HUMAN FAULT
Handle, button or detector Cable, wire, air line or Valve, contactor or damper Override, label or procedure
does not create command network fails fails to reach safe state causes wrong action

A successful panel test does not prove the remote valve, fan, breaker or engine actually changed state.

Remote cable stiff or seized Corrosion, poor routing, heat damage, lack of exercise or bent The control may move partially or fail when high force is
linkage. needed.
Fuel valve does not fully close Seized valve, weak spring, actuator fault, debris or misadjusted Fuel continues feeding fire or machinery after activation.
linkage.
Fan stops but damper remains open Damper linkage, counterweight or actuator failure. Air and fixed-agent leakage continue through the opening.
Wrong machinery trips Labelling or configuration error, crossed wiring or changed The hazard remains while healthy propulsion or power is
equipment. lost.
All shutdowns unavailable Shared control power, PLC, gateway or emergency-stop loop One infrastructure defect removes several safeguards.
fault.
Unexpected restart after reset Automatic mode, permissive logic or contactor state not Machinery can start while people are inspecting or the
understood. hazard remains.
DO NOT NORMALISE A shutdown that has “never been needed” still requires periodic full-path testing. Lack of demand is not
CHANGE evidence of reliability.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 9
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Stopping escalation while preserving vessel
control

Emergency shutdowns should be used as part of a coordinated incident response. The crew must consider
evacuation, propulsion, electrical stability, ventilation, fixed suppression and the ability to monitor the space
after activation.

RAISE ALARM ACTIVATE CONFIRM CONTAIN / ESCALATE
Identify hazard and Avoid stopping unrelated Operate remote control Check fuel, machinery, air Release suppression or seek
protect personnel essential systems from safe location and power states assistance as planned

Machinery-space fire Stop fuel and ventilation, isolate appropriate electrical loads Entering the space to confirm controls when remote
and prepare or release the fixed system. evidence is available.

Fuel leak without fire Stop source and ignition risk while maintaining steering and Broad electrical shutdown that disables detection or
communication. emergency response unnecessarily.

Runaway or mechanical failure Use emergency stop and fuel or air isolation appropriate to the =~ Repeated restart before cause and damage are understood.

engine design.

Flooding near electrical equipment Isolate affected circuits while preserving pumps, alarms and Standing in water to operate local electrical controls.
lighting.
False or accidental trip Stabilise the yacht, identify what stopped and inspect before Immediate blind reset because the cause is not visible.
reset.
Fixed-agent pre-discharge Confirm evacuation, stop fans and fuel and seal openings Re-entering or reopening ventilation before the release or
before release. hold period is complete.
DO NOT RESTART TO

Emergency shutdown means a serious condition was suspected. Restart should follow inspection, cause
“SEE IF IT IS FINE” identification and an authorised recovery sequence.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 10
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Proving the whole cause-and-effect
sequence

Testing should demonstrate each station, signal path, final element, status indication, interlock and reset.
High-consequence shutdowns may require staged simulation before a controlled live test.

PLAN MATRIX VERIFY FINAL STATE CHECK INDICATION RESTORE / AUTHORISE
Identify every output and Use approved test method Check physical valves, fans, Confirm alarms, feedback Reset, inspect and prove
operational consequence and protect vessel control machinery and breakers and event records normal operation

What it demonstrates Limitations / owner focus

Station or handle test Confirms access, labels, travel and initial command. May not prove final element unless the complete path is
observed.
Fuel-valve closure test Demonstrates actuator travel and position feedback. Plan fuel continuity, leakage check and safe restart.
Fan and damper test Confirms stop, closure, interlock and indication. Inspect actual damper blades and all parallel ventilation
openings.
Machinery stop test Shows engines, generators or pumps stop from the intended Control propulsion, cooling and electrical consequences.
station.
Suppression sequence test Verifies alarms, delays, shutdowns, dampers and release logic Use approved specialist procedure and restore every
without discharge. inhibit.
Loss-of-power or fault test Shows fail-safe state and alarm if control supply or network is Avoid creating an uncontrolled shutdown or leaving
lost. equipment bypassed.

“Emergency stops tested” is insufficient. Record the station, final element, position, response time,
indication, defect and restoration.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 11
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Keeping rarely used shutdown paths ready

Maintenance should preserve mechanical movement, stored energy, control power, fire-resistant routing,
clear labels and accurate cause-and-effect logic.

Good maintenance evidence Why it matters

Remote cables and handles Free movement, lubrication where specified, intact seals and full end Prevents partial or seized activation.
travel.
Fuel valves and actuators Exercise, leakage or closure evidence, spring, air or electric drive and Confirms fuel is actually isolated.

position switches.

Ventilation dampers Blade, shaft, linkage, seals, counterweights and fan interlocks inspected. = Supports smoke or air control and fixed-agent
retention.
Electrical trips or contactors Coils, undervoltage release, breakers, labels and selective isolation Removes intended ignition sources without losing
tested. every essential load.
Control power and networks Battery or fuse status, fault alarms, software backups and cable routes.  Avoids common-mode loss of several shutdowns.
Cause-and-effect documents Current matrix, drawings, station labels and reset procedure. Ensures the crew and technicians understand
consequences.

Owner-level routine

®  Exercise shutdown devices under a planned schedule rather than waiting for refit.

® |nspect external pull cables, fusible links, solenoids and pneumatic lines for corrosion and damage.

®  Verify that maintenance bypasses and software inhibits are removed after work.

®  Review the shutdown matrix after equipment replacement, generator changes or ventilation modifications.
®  Record final physical state and restoration, not only that the button was pressed.

WORK TO REFER Functional testing of fixed suppression interlocks, fuel valves, high-current breakers, PLC logic and safety
shutdowns should be supervised by competent specialists using the vessel cause-and-effect plan.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 12
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Keeping the shutdown system
understandable and recoverable

The most valuable onboard resource is a clear cause-and-effect matrix showing what each station stops,
what remains available and how the system is reset safely.

_ Useful evidence or provision Why it matters

Cause-and-effect matrix Station or alarm input mapped to each valve, fan, engine, breaker and Prevents wrong activation and speeds verification.
indication.

System drawings Cable or air-line routes, actuator supplies, feedback switches and Supports fault finding after fire, blackout or network
manual fallbacks. loss.

Test and defect history Response times, incomplete closure, false trips and repairs. Shows recurring weakness and condition trend.

Critical spares Approved solenoids, relays, fuses, position switches, cable hardware and =~ Supports realistic recovery without unsafe
seals. substitution.

Configuration backup PLC or monitoring program, set points, licences and supplier details. Protects against obsolete or failed control hardware.

Emergency procedures Activation, confirmation, suppression sequence and restart Supports calm and consistent crew response.

authorisation.

Practical onboard provision

®  One-page shutdown matrix at every emergency station.

®  (Clear tags showing normal and shutdown position on valves and dampers.

®  Selected control fuses, relays, solenoids and position switches where owner replacement is appropriate.
®  Mechanical tools or release handles for documented manual fallback.

®  Specialist contacts for fire, automation, electrical and fuel-system support.

PRESERVE THE

PROGRAM AND THE A replacement PLC or display is not useful without the correct configuration, passwords, licences and
verified shutdown logic.

HARDWARE

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 13
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Assessing whether the shutdown system
will work under real conditions

A buyer should look beyond red handles and emergency-stop buttons. The important evidence is full-path
testing, accurate cause-and-effect documentation and final elements that reach their safe positions.

Area Questions or evidence

Coverage Which fuel supplies, engines, generators, fans, dampers and electrical circuits can be stopped remotely?
Safe stations Are controls accessible outside the protected space and clearly matched to the correct zone?

Final elements Have valves, dampers, contactors and machinery stops been physically demonstrated?

Control philosophy Is fail-safe behaviour, control power, sequence, delay and manual fallback documented?

Consequences What propulsion, steering, bilge, fire-main, alarm and emergency-power capability is lost after activation?
Suppression integration Do pre-discharge alarms, ventilation or fuel shutdowns and release logic match the protected volume?
History and support Are false trips, bypasses, obsolete modules and incomplete repairs resolved?

Evidence worth requesting

®  Current cause-and-effect matrix and fire-control plan.

®  Functional test results for each station and final element.
®  Fuel-valve and damper service records.

®  PLC or software backups and supplier support details.

®  List of active overrides, inhibits or temporary repairs.

A neat emergency-stop panel and green status lights do not replace witnessing the actual valves, fans,
machinery and breakers reach the intended state.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 14



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-032 | UNDERSTANDING EMERGENCY SHUTDOWN SYSTEMS

Questions before relying on shutdowns
offshore

A ready system can be activated from a safe position, stops the correct sources of escalation, confirms
physical completion and can be restored only after the hazard has been assessed.

Area Question to resolve

Activation Which station controls each compartment and what does it stop?

Confirmation How is full fuel-valve, damper and electrical isolation verified?

Power failure What functions remain if normal control power or the vessel network is lost?
Consequences Which essential systems are removed and what alternatives remain?

Suppression Does the shutdown sequence support fixed-agent release and enclosure retention?
Restart Who authorises reset and what inspection is required first?

Quick readiness check

I
| can identify every emergency station and explain its consequences.

Fuel valves, machinery stops, dampers and electrical trips have been physically demonstrated.

Status indication distinguishes command, confirmed position, fault and inhibit.

Manual or fail-safe operation remains available after a credible power or control failure.

There are no unexplained false trips, stiff cables, seized valves or permanent bypasses.

The crew understand which essential services remain after each shutdown.

Fixed-suppression interlocks and reset procedures are current and tested.

OO0Oo0Oooooao

Cause-and-effect documents, selected spares and specialist contacts are available.

Dependable emergency shutdowns combine safe activation, robust command paths, proven final-element
movement, clear feedback, controlled consequences and disciplined restart procedures.

Guidance to consult

Use the current vessel fire-control plan, cause-and-effect matrix and the installed valve, damper, machinery, electrical and suppression-system
manufacturers' instructions, together with applicable flag-state, coding, class, insurer and service requirements.

Educational guidance - not a substitute for the vessel fire plan, shutdown matrix, manufacturer procedures, servicing, survey, coding or professional safety advice. 15
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