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An alarm is useful only when it is

accurate, noticed, understood and acted upon.
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GUIDE OVERVIEW

What monitoring and alarm systems are
designed to do
Monitoring systems show operating condition and warn the crew when a value, status or sequence moves
outside an acceptable range. Their purpose is to create enough time to investigate, control and recover.

SCOPE

This guide covers central alarm systems, local panels, machinery displays and networked monitoring
commonly found on cruising yachts. It explains owner-level principles rather than safety-system design
or software configuration. Current vessel drawings and manufacturer procedures remain the primary
references.

By the end of this guide, you should be able to:
● Trace an alarm from the physical condition through the sensor, signal path, controller, display and sounder.
● Distinguish indication, warning, alarm, trip, shutdown and loss-of-signal conditions.
● Recognise sensor drift, incorrect thresholds, network faults, power loss, disabled alarms and alarm fatigue.
● Use event logs and trends to understand what happened before a fault rather than relying on memory.
● Ask better questions during purchase, survey, refit, testing and offshore preparation.

CORE PRINCIPLE An alarm does not make a system safe by itself. It must detect the right condition, reach the right
person, communicate the consequence and leave enough time for a useful response.

Safety
Alarm and shutdown systems may interact with engines, generators, fire suppression, fuel valves, ventilation and essential
power. Do not simulate, inhibit, bridge or reset safety functions unless the approved test and restoration procedure is
understood.
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SYSTEM ARCHITECTURE

How a physical condition becomes an
alarm
A complete alarm path includes the condition being measured, a sensor or switch, wiring or data network,
input module or controller, alarm logic, display, audible/visual annunciation and an operator response.

CONDITION

Temperature, pressure,
level, flow or status

SENSOR / SWITCH

Converts condition into
electrical signal

CONTROL / NETWORK

Scales, validates and
applies alarm logic

ANNUNCIATION

Shows priority, location
and required attention

RESPONSE / RECORD

Crew act and event
history is retained

Layer What it contributes Owner focus

Local indication Gauge, lamp or display close to the equipment. Useful independent check when the central system or
network is unavailable.

Central monitoring panel Combines alarms from machinery, tanks, bilges, fire and electrical
systems.

Clear naming, priority, history and coverage at the
normal watch position.

Input/output modules Accept analogue, digital or network signals and may operate relays
or shutdowns.

Power supply, location, spare channels,
environmental protection and identification.

Data network or gateway Carries values and statuses between engines, displays, PLCs and
third-party equipment.

Topology, termination, common power supply, fault
isolation and replacement support.

Audible/visual devices Attract attention where crew may not be looking at a display. Sound level, sleeping-space coverage, colour meaning
and mute/acknowledge behaviour.

Event storage and remote display Retains sequence and may forward alarms to another station or
device.

Time synchronisation, storage depth, export method
and remote-link reliability.

TRACE THE COMPLETE

PATH
A successful sensor test at the machinery does not prove the alarm reaches the bridge, sounds in the
accommodation, records correctly and triggers any required shutdown.
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SENSORS AND SWITCHES

Measuring the real condition accurately
Sensors may provide a continuous value while switches change state at a defined point. Both can fail, drift,
become obstructed or report a convincing but incorrect result.

ANALOGUE SENSOR

Continuous value such as
pressure or temperature

DISCRETE SWITCH

Normal/alarm state at a
set physical condition

SMART SENSOR

Digital value plus status,
diagnostics or identity

LOCAL GAUGE

Independent indication near
the equipment

Independent methods are valuable when they do not share the same sensing point, power or signal path.

Sensor type or issue Common weakness Owner focus

Temperature sensor Poor contact, wrong location, failed wiring, heat soak or
calibration drift.

Compare with known conditions and another suitable
measurement; inspect location and thermal contact.

Pressure transmitter / switch Blocked tapping, pulsation, leak, wrong range or damaged
diaphragm.

Trace the pressure source, isolation valve and any
snubber or hose.

Level sensor / float switch Fouling, foam, tank shape, stuck movement, damaged cable
or false echo.

Independent sounding, high-level test and awareness of
heel/trim effects.

Flow or speed sensor Debris, air, scaling, paddle damage or incorrect pulse scaling. Compare with physical flow, pump duty or another
operating indicator.

Position / proximity switch Misalignment, loose target, cable damage or actuator
reaches a different position from the indication.

Confirm the equipment physically moves to the
indicated safe/operating position.

Open-circuit / short-circuit fault System displays a plausible extreme, fixed value or generic
sensor alarm.

Know whether the design recognises broken wiring
separately from a genuine process alarm.

A STABLE VALUE CAN

STILL BE WRONG
A failed sensor may freeze at the last valid reading. Compare values with load, local indications and
other physical evidence rather than trusting smooth graphics alone.
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SIGNALS AND DATA QUALITY

Wiring, scaling, diagnostics and signal
validation
The controller must interpret the sensor signal correctly. Wrong range, reversed logic, poor earthing,
electrical noise or an incorrect engineering unit can create a believable but unsafe display.

RAW SIGNAL

Resistance, voltage,
current, pulse or network data

INPUT MODULE

Reads and conditions
the signal

SCALING

Converts signal into
engineering units

VALIDATION

Checks range, quality,
rate and sensor status

A value should be plausible for the equipment, the load and the sensor's physical range.

Area What can go wrong Owner focus

Resistive or voltage signal Connector resistance, shared earth, supply variation or
wrong sender curve changes the displayed value.

Correct sender model, clean terminals, stable reference
voltage and matching display configuration.

4-20 mA current loop Open circuit, loop power loss, reversed wiring or wrong
scaling.

Fault indication below/above valid range, input
resistance and loop power source.

Pulse / frequency signal Missed pulses, electrical noise, wrong pulses-per-revolution
or intermittent sensor gap.

Shielding, connector condition, scaling and comparison
with another speed/flow reference.

Digital switch input Normally open/closed logic reversed or cable break appears
as the safe state.

Fail-safe philosophy, end-of-line monitoring where used
and actual alarm state during disconnection.

Network data Stale data, lost source address, duplicate device, gateway
fault or incompatible update.

Data-quality flag, source identity, network health and
local fallback indication.

Units and decimal position Bar/psi, °C/°F, litres/gallons or misplaced decimal gives
wrong interpretation.

Consistent units, clear labels and verification after
software or display replacement.

VALIDATE CHANGES

AFTER REFIT
Replacing a sensor, display, input module or gateway can alter range, units or alarm logic even when
the new component appears electrically compatible.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-026  |  UNDERSTANDING MONITORING AND ALARM SYSTEMS

Educational guidance - not a substitute for alarm-system design, safety-system testing, manufacturer procedures, survey, coding or vessel-specific professional advice. 6

ALARM THRESHOLDS AND LOGIC

Set points, delays, deadbands, latching
and shutdowns
Alarm logic determines when a changing condition becomes a warning and what the system does next.
Values should be based on equipment limits and operating evidence, not adjusted simply to stop nuisance
alarms.

NORMAL RANGE

Expected operation for
current load and mode

PRE-ALARM

Early warning before a
critical limit

ALARM

Requires prompt crew
investigation or action

TRIP / SHUTDOWN

Automatic protection
removes or limits equipment

RESET / RETURN

Conditions and procedure
permit safe restoration

Logic feature Purpose Owner focus

High / low set point Defines the value at which the alarm becomes active. Manufacturer limit, sensor accuracy, operating load and
adequate response time.

Delay timer Prevents a brief normal transient creating an alarm or trip. Long delay can hide a real fault; short delay can cause
nuisance alarms.

Deadband / hysteresis Requires the value to move sufficiently back toward normal
before clearing.

Prevents rapid on/off cycling while still making recovery
visible.

Latching alarm Remains active until acknowledged or reset even if the
condition disappears.

Useful for short events; crew must distinguish
acknowledgement from clearance.

Voting or multiple sensors Uses more than one input before a trip or identifies
disagreement.

Shared location/power can still create common failure;
disagreement alarms matter.

Permissive / inhibit Disables an alarm in a known operating state or prevents
equipment operation.

Automatic return, clear indication and no forgotten
maintenance override.

ACKNOWLEDGE IS NOT

CLEAR
Acknowledging normally confirms that someone has seen the alarm and may silence the sounder. The
abnormal condition can remain active and still require action.
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ALARM PRIORITY AND ANNUNCIATION

Making the important alarm noticeable
and understandable
The system should help the crew decide what needs immediate action, what needs prompt investigation
and what is advisory. Too many alarms with the same presentation reduce the value of every alarm.

CRITICAL

Immediate threat to safety,
propulsion or flooding control

HIGH PRIORITY

Prompt action needed to
prevent escalation

WARNING

Investigation or planned
response required

ADVISORY / STATUS

Information that supports
awareness and diagnosis

Priority should reflect consequence and available response time, not simply the equipment's purchase value.

Area Common weakness Owner focus

Alarm wording Generic text such as 'system fault' gives no location, value or
consequence.

Clear equipment identity, parameter, actual value and
first safe action where practical.

Colours and symbols Inconsistent meaning across displays or colours used without
text.

Consistent priority convention and readable display in
daylight/night conditions.

Audible alarms Cannot be heard over machinery, not repeated after silence
or every alarm sounds identical.

Coverage at bridge, machinery and sleeping positions;
understand mute and re-alarm logic.

Remote notification Relies on mobile signal, cloud service, Wi-Fi or a device that
is not carried.

Supplement rather than replace onboard annunciation;
test the complete route.

Alarm floods One fault generates dozens of consequential alarms and
hides the initiating event.

Use event sequence and group related alarms; identify
the first credible cause.

Disabled / shelved alarms Temporary suppression remains active after maintenance or
becomes routine.

Visible list, reason, owner, expiry and formal
return-to-service check.

ALARM FATIGUE IS A

TECHNICAL DEFECT
If recurring nuisance alarms teach the crew to silence or ignore the system, the installation is no longer
providing dependable early warning.
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POWER SUPPLIES AND REDUNDANCY

Keeping monitoring alive when the yacht
is already in difficulty
The monitoring system may be needed most during blackout, flooding, fire or machinery failure. Its power,
communication and annunciation paths should not disappear with the equipment being monitored.

NORMAL DC / AC

Main supply during
routine operation

ESSENTIAL BUS

Preserves critical panels
and sounders

UPS / BACKUP BATTERY

Bridges source transfer
or short blackout

LOCAL FALLBACK

Independent gauges,
lamps or alarms

Backup is meaningful only when its endurance, automatic transfer and charging condition have been demonstrated.

Area Potential weakness Owner focus

Main alarm-panel supply One breaker, converter or power supply removes the
complete system.

Source identity, isolation, alarm on supply loss and
essential-bus connection.

Dual power supplies Both share one AC input, DC bank, fuse, enclosure
temperature or output bus fault.

Test each source independently and identify common
dependencies.

UPS or internal battery Aged battery, failed charger, disabled self-test or insufficient
endurance.

Capacity test, alarm history and actual runtime with
displays and sounders operating.

Sensor loop power Central panel remains lit while remote transmitters have lost
their supply.

Loss-of-signal alarms and distributed power drawings.

Network switch / gateway power Single supply removes many unrelated systems from the
display.

Essential supply, redundant path where justified and
clear network-fault indication.

Local independent alarms Removed during refit because the central system appeared
to duplicate them.

Preserve suitable independent engine, fire, bilge or
battery indications.

TEST DURING SOURCE

LOSS
A panel self-test on normal power does not prove alarms survive generator trip, battery isolation,
network-switch failure or the first minutes of blackout recovery.
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NETWORKS AND SYSTEM INTEGRATION

CAN, NMEA, Modbus, Ethernet and
gateway dependencies
Modern yachts often move alarm information through several networks and gateways. Integration reduces
cabling but can make one network or software problem affect many apparently separate systems.

DEVICE

Engine, tank sensor,
PLC or fire panel

LOCAL BUS

CAN, serial or proprietary
network

GATEWAY

Translates protocol and
maps data points

VESSEL NETWORK

Carries data to bridge
and remote stations

DISPLAY / LOG

Annunciates and stores
the event

Area Common weakness Owner focus

CAN / NMEA-style bus Poor termination, low voltage, duplicate address, connector
corrosion or one faulty node disrupts traffic.

Network diagram, power feeds, terminators, spare
connectors and isolation method.

Serial / Modbus link Wrong address, baud rate, polarity, scaling or timeout. Documented configuration and known behaviour when
communication is lost.

Ethernet network Switch failure, water ingress, IP conflict, software update or
excessive traffic.

Managed/unmanaged switch role, essential power,
configuration backup and spare hardware.

Protocol gateway One device becomes the single path between a
safety-critical panel and central display.

Local alarm remains available, gateway fault is
annunciated and replacement configuration is retained.

Remote access / cloud service Internet loss, subscription, account, update or cyber
configuration affects visibility.

Never make remote access the only alarm route; control
permissions and maintain local operation.

Software and database Changed point names, missing alarms, lost history or
unsupported operating system.

Version records, backups, licences, supplier support and
controlled change testing.

COMMUNICATION

LOSS IS AN ALARM
A blank or frozen value should not look normal. The system should identify stale or invalid data
separately from the process value being monitored.
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EVENT LOGS AND TRENDS

Understanding the sequence before
failure
Event records help distinguish the initiating fault from the alarms that followed. Trends can reveal slow
deterioration that a single alarm threshold will not show.

TIME STAMP

All devices need a
credible common time

FIRST EVENT

Often gives the best clue
to the initiating fault

CONSEQUENTIAL ALARMS

Show how the failure
spread through the yacht

TREND / EXPORT

Supports diagnosis,
maintenance and review

A sequence is only useful when clocks, signal quality and alarm meanings are reliable.

Area Why it matters Owner focus

Clock synchronisation Different device times can reverse the apparent event
sequence.

Common time source, time zone, daylight-saving
handling and clock status after power loss.

Alarm activation, acknowledge and
clear

Shows when the condition began, when it was seen and
when it returned to normal.

Do not treat an acknowledgement time as evidence that
the fault ended.

Analogue trend Reveals rate of temperature rise, pressure decay, voltage sag
or repeated cycling.

Useful sample interval, retained history and known
sensor accuracy.

Event storage capacity High alarm activity may overwrite the initiating events. Export promptly after an incident and understand
rolling-memory limits.

Operator notes Adds load, weather, sea state, maintenance and observed
symptoms not present in the database.

Record facts and actions soon after the event without
editing the original log.

Configuration-change log Links changed set points, software or sensors to later alarm
behaviour.

Date, person, reason, approval and verification after
every change.

PRESERVE THE

EVIDENCE
Before repeated resets, software restarts or battery isolation, capture photographs, active alarms,
values and event logs where this can be done safely.
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HUMAN FACTORS AND ALARM MANAGEMENT

Avoiding nuisance alarms, confusion and
normalised warnings
A technically functional alarm system can still fail operationally if messages are unclear, alarms are too
frequent or the crew do not know which action takes priority.

NOTICE

Alarm reaches someone
who can respond

UNDERSTAND

Message identifies condition,
location and consequence

PRIORITISE

Crew know what must be
done first

ACT / CONFIRM

Response controls risk and
recovery is verified

The alarm system should support decision-making rather than merely generate more information.

Issue Operational effect Better practice

Recurring nuisance alarm Crew silence, delay or ignore future alarms from the same
system.

Investigate sensor, threshold and operating cause;
document temporary controls.

Alarm without consequence Crew know a value is high but not whether to slow, stop,
isolate or monitor.

Provide concise response guidance and train around
realistic scenarios.

Too many alarms at once Attention moves to the loudest or newest rather than the
initiating fault.

Use priority, grouping, first-event review and role
allocation.

Watchkeeper overload Navigation, communications and machinery response
compete during a developing incident.

Call additional crew early and assign one person to
monitor trends/actions.

Unclear acknowledge / silence controls Crew believe the fault is cleared or accidentally silence all
sounders.

Practise alarm handling and confirm active-alarm
indication remains visible.

Maintenance inhibit left active A real fault occurs without warning after the work is
complete.

Permit/override register, obvious banner and
independent restoration check.

CONFIDENCE COMES

FROM PRACTICE
The first time a crew member learns the difference between silence, acknowledge, reset and inhibit
should not be during a flooding, fire or machinery alarm.
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SAFETY-CRITICAL MONITORING

Propulsion, power, flooding, fire and
steering
Not every alarm has the same consequence. Systems that protect life, control the yacht or prevent
escalation deserve independent indication, suitable power and clear response procedures.

PROPULSION / POWER

Oil pressure, coolant,
exhaust, voltage and load

FLOODING

Bilge levels, pump status,
watertight doors and tanks

FIRE

Smoke, heat, flame,
suppression and shutdowns

STEERING / CONTROL

Hydraulic pressure, rudder,
control and network health

Critical functions should retain a credible warning path after one display, network or normal power supply fails.

System Monitoring that matters Owner focus

Main engines and gearboxes Oil pressure, coolant/exhaust temperature, fuel restriction,
overspeed and control status.

Local alarm panel, pre-alarm versus shutdown and
manual engine-room verification.

Generators and switchboards Voltage, frequency, current, temperature, leakage, breaker
status and load-shedding events.

First-event sequence and monitoring during blackout
recovery.

Bilge and flooding High-water levels, pump run/failure, valve/door position and
unexpected tank change.

Independent high-level switches, audible coverage and
test with actual water/approved simulation.

Fire detection and suppression Detector zones, panel fault, agent release, ventilation/fuel
shutdown and power supply.

Panel fault is not the same as clear; follow approved
specialist tests.

Steering and hydraulics Pump status, pressure, oil level/temperature, rudder
command/feedback and control fault.

Alarm before steering is lost and independent
emergency-steering awareness.

Battery and essential DC Voltage, current, temperature, state of charge, BMS status
and charger supply.

Preserve alarm power and avoid one battery/BMS trip
removing every warning.

ALARM AND

SHUTDOWN ARE

DIFFERENT

A warning may require the crew to reduce load or investigate; a shutdown may already have removed
the equipment. Procedures should distinguish both conditions clearly.
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TESTING AND CALIBRATION

Proving the complete path without
creating new risk
Testing should confirm the physical sensing point, displayed value, priority, audible/visual annunciation,
event record and any output or shutdown. Different alarms require different test methods.

PLAN

Identify alarm, consequence
and safe test method

SIMULATE / APPLY

Create a controlled input
or approved test condition

VERIFY PATH

Check local, central, audible,
remote and event record

RESTORE

Remove test equipment and
return overrides to normal

RECORD

Capture result, value,
time and defects

Test What it proves Limitations / owner focus

Lamp / sounder test Selected panel indicators and audible devices can operate. Does not prove sensors, wiring, thresholds or remote
stations.

Sensor simulation Input, scaling, alarm logic, display and outputs respond to a
known signal.

Use correct equipment and avoid damaging loops or
invalidating safety certification.

Physical switch activation Float, pressure, temperature or position switch operates at
its sensing point.

Confirm actual actuation and restore the equipment
safely.

Calibration check Displayed value agrees with a traceable or suitable reference
at selected points.

Sensor accuracy, test uncertainty and full operating
range may require a specialist.

Power / network failure test Loss-of-supply and communication alarms operate and
backup power transfers.

Plan to preserve essential monitoring and avoid
uncontrolled shutdown.

Functional shutdown test The alarm or trip causes the intended machinery, valve or
ventilation action.

High consequence; use manufacturer/yard/fire-system
procedures and competent supervision.

RESTORATION IS PART

OF THE TEST
A successful alarm test is incomplete until bypasses, simulated inputs, silenced sounders and
maintenance modes are removed and normal operation is independently confirmed.
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FAILURE AWARENESS AND MAINTENANCE

Responding to unreliable alarms and
preserving system credibility
A failed alarm channel can remove warning; a false alarm can drive the wrong action. Treat unexplained
values, repeated resets and communication faults as technical defects.

RECOGNISE

Alarm, mismatch, stale value
or panel fault

VERIFY

Use local indication and
physical evidence

CONTROL

Protect the yacht based on
the safest credible condition

ISOLATE / RESTORE

Repair or use an approved
alternative watch

RECORD / ESCALATE

Preserve evidence and
seek specialist support

Area Good maintenance evidence Why it matters

Sensors and switches Model/range, location, calibration or functional-test record and
replacement history.

Supports accurate values and reveals recurring drift
or environmental damage.

Panels and sounders Complete labels, alarm priorities, lamps, sounders, cooling and
enclosure condition.

Ensures alarms are visible, audible and
understandable.

Power and network Supply-loss tests, UPS capacity, network health, configuration
backups and spare hardware.

Prevents one infrastructure fault removing many
warning functions.

Alarm database and set points Approved values, revision history, inhibit list and controlled software
backups.

Stops informal changes from becoming hidden
operating standards.

Event logs and trends Clock accuracy, storage, export and review of recurring alarms. Turns faults into useful maintenance evidence
rather than repeated surprises.

Crew familiarisation Alarm meanings, acknowledge/reset controls, local checks and
immediate actions practised.

Reduces delay, confusion and alarm fatigue during
an incident.

Useful spares, records and tools
● Selected critical sensors, switches, fuses, relays and approved connectors where replacement is realistic.
● Configuration backups, licence information, point lists, alarm set points and network diagrams.
● Suitable reference instruments for owner checks, used within competence and equipment ratings.
● A current register of inhibited, shelved or defective alarm channels with temporary controls.
● Manufacturer support contacts and a plan for obsolete displays, PLCs, gateways and proprietary sensors.

WORK TO REFER Safety-system programming, shutdown testing, fire-panel work, network reconfiguration, calibration
of critical sensors and diagnosis of persistent false or missing alarms require competent specialists.
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OFFSHORE READINESS

Buyer questions and readiness checklist
An offshore-ready monitoring system provides dependable warning from critical machinery and safety
systems, remains available after one power or network fault and is understood by more than one person.

Area Questions for purchase or survey

Architecture Can critical sensors, panels, networks, power supplies, local indications and alarm outputs be traced on current drawings?

Alarm quality Are priorities, wording, thresholds, delays and reset behaviour appropriate and free from normalised nuisance alarms?

Power and redundancy What monitoring remains after blackout, battery isolation, network-switch loss or failure of the central display?

Testing and records Do calibration, functional tests, shutdown tests, UPS tests and alarm histories support the claimed condition?

Networks and support Are proprietary gateways, PLCs, licences, software, backups and replacement parts available?

Critical coverage Are propulsion, power, bilge/flooding, fire, steering and essential batteries monitored independently enough for the cruising
plan?

Crew response Can the crew distinguish warning, alarm, trip, acknowledge, reset and inhibit and verify the real condition locally?

Quick readiness check
Readiness statement

□ I can trace critical alarms from the sensor or switch to local and central annunciation.

□ Normal values, alarm priorities, thresholds and immediate actions are known.

□ There are no unexplained recurring, disabled, stale or obviously inaccurate alarms.

□ Critical panels, sensors, networks and sounders remain available after a realistic power-source failure.

□ Event clocks, logs, trends and configuration backups are current and accessible.

□ Alarm tests include the complete path and all temporary overrides are restored afterwards.

□ Independent local indications exist where loss of the central system would be unacceptable.

□ More than one person knows how to acknowledge, verify, control and escalate a critical alarm.

KEY TAKEAWAY
Dependable monitoring combines suitable sensors, validated signals, rational alarm logic, clear
annunciation, resilient power and networks, useful event records and a crew who act on alarms rather
than merely silence them.

Guidance to consult
Use current vessel monitoring drawings, point lists and the installed engine, generator, fire, bilge, battery, PLC and display manufacturers' instructions,
together with applicable flag-state, coding, class, insurance and yard requirements.
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