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What emergency power systems are
designed to do

Emergency power supplies selected navigation, communications, lighting, alarms, fire and flooding-control
functions after normal generation or distribution is lost.

This guide covers common emergency batteries, UPS units, emergency generators, essential distribution
boards, automatic changeover and dedicated chargers on cruising yachts. Exact loads, duration and
separation requirements vary by vessel and regulatory status.

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

® |dentify the emergency source, charger, starting system, changeover equipment, essential board and connected loads.

Understand automatic transfer, emergency-generator start and staged load acceptance.

Distinguish nameplate battery capacity from demonstrated emergency endurance.

Recognise shared chargers, control power, fuel, cooling and distribution paths that defeat independence.
Ask better questions during purchase, survey, blackout drills and offshore preparation.

CORE PRINCIPLE The emergency source should survive the event that disabled normal power and supply the defined
essential loads for a demonstrated period without hidden non-essential demand.

Safety

Emergency power equipment may start automatically and can energise circuits that appear dead. Isolation, testing and restoration
require current drawings, control of automatic start and verification of all possible sources.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice.
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From normal-power failure to sustained
essential supply

The complete system detects loss of normal voltage, bridges the interruption, starts or connects the
emergency source, energises the essential bus and controls load so the source remains stable.

NORMAL SOURCE

Generators, batteries or

normal switchboard

Voltage, frequency or

FAILURE DETECTION

Automatic changeover or

bus status logic emergency-generator start

EMERGENCY BUS ESSENTIAL LOADS

Independent protected Lighting, alarms, comms,

distribution nav and emergency services

Normal supply and charger

Failure detection

Transitional supply

Emergency generator or battery

Essential distribution

Return to normal

Keeps emergency source charged and ready without using its
stored reserve.

Recognises when normal voltage or frequency is unacceptable.

UPS or battery bridges the time before generator or alternate
source is available.

Provides the stored or generated energy for essential services.

Limits emergency demand to selected protected circuits.

Restores normal source without unsafe interruption or parallel
connection.

Confirm charger independence, alarms and behaviour after
normal AC loss.

Set points, delays, test method and avoidance of nuisance
transfer.

Actual runtime with displays, networks and sounders
energised.

Location, start source, fuel, ventilation, cooling and
capacity.

Current load list, breaker labels and no hidden domestic
additions.

Controlled retransfer, cooldown or recharge and event
review.

AUTOMATIC DOES NOT
MEAN INDEPENDENT

A perfectly functioning transfer switch cannot help if the emergency battery is flat, the generator shares
contaminated fuel or the essential board is fed through the failed main switchboard.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice.
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What owners should be able to identify

The emergency-power drawing should identify source location, starting supply, charger, fuel, ventilation,
cooling, transfer device, essential bus, UPS units and every connected load.

EMERGENCY SOURCE TRANSFER / BOARD ESSENTIAL LOADS
Dedicated battery, UPS or Independent charger, start Changeover, breakers and Lighting, alarms, comms,
generator battery and control supply essential distribution nav, fire and bilge support

Emergency sources should be physically and functionally separated from the failure zones they are intended to survive.

Emergency battery or UPS Provides immediate DC or AC energy after normal loss. Chemistry, capacity, age, charger, BMS, inverter and
demonstrated runtime.

Emergency generator Provides longer-duration AC supply after automatic or manual Fuel, start battery or air, cooling, exhaust, ventilation,
start. remote start and load acceptance.
Automatic transfer or changeover Selects emergency source and prevents unsafe paralleling. Set points, delay, mechanical or electrical interlocks and

manual fallback.

Essential distribution board Feeds only selected emergency and safety loads. Breaker labels, cable routes, fault protection and actual
connected demand.

Independent charger and controls Maintains source and powers auto-start or transfer logic. Supply origin, alarms, fuses and operation after main-board
loss.
Emergency lighting and communications ~ Supports escape, control and external assistance. Coverage, local batteries, endurance and functional test.

An emergency generator or battery installed beside the main switchboard, fuel system or
machinery-space fire risk may not remain available after the event it is meant to cover.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 4
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Emergency batteries, UPS units and

generators

Different sources cover different interruption times and loads. Batteries respond immediately but have finite
endurance; generators offer longer supply but need successful starting, ventilation, fuel and load acceptance.

DEDICATED BATTERY

Immediate DC supply with
finite stored energy

EMERGENCY GENERATOR

No-break or short-break AC
for selected equipment

Longer-duration power after
start and stabilisation

LOCAL BATTERIES

Independent lights, radios
or alarm panels

Layered emergency power is useful when sources do not share one charger, battery, transfer device or distribution failure.

Dedicated DC battery

UPS system

Emergency generator

Local equipment battery

Combined normal or emergency source

Portable generator or power pack

Simple immediate source for alarms, lights and communications.

Maintains sensitive AC or DC loads during transfer or short
blackout.

Supports larger loads and longer endurance.
Built-in battery supports radio, fire panel, lighting or navigation
unit.

A normal bank or generator may be designated for emergency
use on smaller yachts.

May provide limited contingency if safely connected.

Capacity, low-voltage disconnect, isolated distribution and
independent charging.

Battery age, bypass state, inverter capacity, runtime and
common input or output faults.

Automatic start, warm-up, voltage or frequency, fuel
autonomy and cooling.

Service life, self-test, charging and whether devices share
one local supply.

Assess separation, reserve control and whether the
initiating failure also removes it.

Fuel, ventilation, weather protection, earthing and an
approved connection point.

EMERGENCY POWER IS
NOT SPARE DOMESTIC
CAPACITY

Adding refrigeration, sockets or comfort loads to the essential board can quietly reduce the duration
available for alarms, lighting, communications and damage control.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice.
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Automatic transfer, generator start and
load acceptance

During a blackout, the system should bridge the interruption, connect a stable source and restore loads in a
sequence that does not collapse the emergency supply.

LOSS DETECTED BRIDGE LOADS ACCEPT LOADS MONITOR / RECHARGE

Normal voltage or frequency UPS or battery maintains Emergency source reaches Essential circuits return Track load, endurance and

falls outside limits critical services stable output in controlled order source condition

Failure detection delay Avoids transfer for a harmless short dip while responding Understand set point and delay rather than assuming every
before batteries are depleted. flicker is a fault.

Emergency-generator start Start battery or air, fuel, preheat, ventilation and control must Observe attempts, cranking time, voltage or frequency
all work. build-up and alarm state.

Transfer and interlock Emergency source connects only after normal source is isolated = Confirm breaker positions, no unintended paralleling and
and output is acceptable. manual option.

Load acceptance Motors, chargers and transformers can draw high starting Restore in stages and retain reserve for the next essential
current. demand.

Reduced-power operation Non-essential circuits remain off while the crew stabilises the Use a clear shedding list and monitor emergency-bus
yacht. current.

Return to normal Normal source is proven stable before retransfer and Avoid simultaneous reconnection of every load and review
emergency source is cooled or recharged. cause of the blackout.

Voltage dip, frequency, phase loading, motor starting current and fuel or cooling condition can restrict
what the emergency generator will accept.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 6
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What can remove emergency supply when it
is most needed

Emergency systems are often defeated by shared charging, starting, fuel, ventilation, control and distribution
equipment rather than by failure of the source itself.

SHARED CHARGER

Main AC loss leaves the
emergency battery depleted

SHARED SPACE

Contamination or shutoff
affects both generators

Fire or flooding damages
normal and emergency gear

SHARED BOARD

One bus or cable route
removes essential loads

Independence should be assessed against fire, flooding and electrical failure zones, not just different equipment labels.

Charging source

Starting supply

Fuel system

Cooling and ventilation

Transfer or control logic

Essential bus and cables

Emergency battery may rely on one charger fed from the failed
main board.

Emergency generator and controls may share a weak battery or
DC bus.

Shared day tank, transfer pump or remote shutoff can remove
all generation.

Generator may overheat or fail to start in a flooded or
smoke-filled space.

One PLC, relay supply or network may control several
emergency functions.

Fire, flood or short circuit can remove the complete board.

Confirm independent supply or adequate alarm and reserve
strategy.

Capacity test, charger, cable route and manual start
alternative.

Dedicated reserve, gravity supply or documented alternate
path as designed.

Air path, seawater intake, fire dampers and location
separation.

Manual transfer or start and local indication should remain
available.

Physical location, cable route, selective protection and local
backup batteries.

A CHARGED BATTERY
MAY STILL HAVE POOR
CAPACITY

Float voltage and a green charger light do not demonstrate runtime. Capacity must be assessed under a
realistic emergency load.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice.
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Knowing source condition, transfer status
and remaining endurance

Useful monitoring should show normal and emergency source availability, charger condition, battery state,
generator alarms, bus voltage or frequency and emergency-load current.

SOURCE READY BUS QUALITY ENDURANCE
Battery capacity, generator Normal, emergency or fault Voltage, frequency, phase Fuel, state of charge and
start and fuel condition position and current net load trend

An “emergency bus live” lamp does not show how long the source will sustain the connected load.

Battery voltage normal but runtime short  Ageing capacity, monitor error, high load or incomplete Reduce non-essential load and arrange capacity
charging. assessment.
Generator cranks but does not start Fuel, stop circuit, air, preheat, control or mechanical fault. Preserve battery attempts and use alternate source or

manual checks.

Generator starts but breaker will not Voltage or frequency out of limits, interlock, transfer fault or Do not bypass protection; stabilise source and identify the
close bus fault. block.
Emergency bus unstable Overload, motor starting, governor or AVR fault, phase Shed load and protect sensitive equipment.

imbalance or fuel issue.

Charger fault or low-source alarm Input loss, blown fuse, temperature or BMS issue or failed Treat reserve as degrading and restore charge promptly.
charger.
Unexpected current on essential bus Hidden load, failed contactor, charger or inverter operation or Identify and remove non-essential demand before an
labelling error. emergency occurs.
MEASURE THE NET

Emergency endurance depends on all active loads, conversion losses and battery or generator derating.
LOAD Compare actual bus current with the documented emergency load list.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 8
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Common weaknesses and warning signs

Emergency power can remain apparently healthy until a blackout reveals a flat starting battery, failed charger,
blocked fuel path, transfer fault or an essential board carrying far more load than designed.

SOURCE FAILS BUS OVERLOADS HIDDEN DEPENDENCY
Battery depleted or Breaker, relay or logic Too much demand collapses Shared fuel, power or space
generator will not start does not connect source voltage or frequency removes redundancy

The failure often appears during a wider incident when access, lighting and time are already limited.

Emergency battery has little capacity Age, heat, chronic float, incomplete charge or replaced capacity = Essential loads fail much earlier than expected.
not configured.

Emergency generator fails to start Weak start battery, stale or contaminated fuel, stop circuit, Long-duration emergency supply never becomes available.
cooling or control fault.

Automatic transfer does not occur Sensor, relay, breaker, PLC, auxiliary contact or manual-mode Loads remain dead despite a healthy emergency source.
issue.

Essential bus trips or collapses Short circuit, overload, motor start or poor selectivity. One fault can remove all emergency services.

Emergency source affected by fire or Poor location or shared cable, fuel or air route. The initiating event removes both normal and backup

flood power.

Return to normal causes second blackout Unstable normal source, incorrect transfer sequence or Recovery fails and batteries are further depleted.

simultaneous load reconnection.

DO NOT NORMALISE Emergency power that has only been tested unloaded has not demonstrated starting, transfer, load
CHANGE acceptance or duration.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice.
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Preserving essential services during and
after blackout

The immediate priorities are to confirm vessel control, protect people, identify the source failure, shed
non-essential demand and establish a stable emergency supply without repeated unsuccessful starts or

transfers.
RECOGNISE PRESERVE DC / UPS START / TRANSFER STABILISE / PLAN
Confirm blackout scope Protect controls, alarms, Remove domestic and large Use emergency source and Monitor endurance and
and immediate hazards comms and lighting starting demand manual fallback if required restore normal source

Situation or stage

Complete blackout

Emergency generator will not start

Confirm steering or propulsion status, emergency lighting and Randomly closing breakers or starting every load at once.
alarms; call additional crew.

Check stop, fuel, start supply and approved manual procedure Continuous cranking that depletes the only start battery.
while preserving attempts.

Emergency bus overloaded Shed non-essential and high-starting-current loads. Bypassing breaker protection or connecting domestic
circuits.
Battery-only operation Calculate remaining time, reduce display or lighting load and Relying on percentage indication without watching current
prepare alternate charging. and voltage.
Fire or flooding near power equipment Use the source and distribution least exposed to the incident. Entering an unsafe compartment to restore normal power.
Normal power returns Prove stability, transfer in controlled sequence and recharge Immediate full-load retransfer without understanding the
emergency sources. original fault.

PROTECT THE ABILITY
TO COMMUNICATE

Navigation and machinery recovery are harder if every radio, alarm, internal communication and portable
light is allowed to discharge early.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 10
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Demonstrating source loss, transfer, load
and endurance

A meaningful test should simulate loss of normal power, observe automatic action, load the emergency bus
and verify the connected equipment and duration without creating an uncontrolled blackout.

PLAN OBSERVE TRANSFER LOAD / ENDURANCE RESTORE / REVIEW
Define loads, safety cover Use controlled test input or Record bridge time, start and Run representative essential Retransfer, recharge and
and restoration sequence source isolation breaker sequence loads and monitor source record defects

What it demonstrates Limitations / owner focus

Automatic changeover test Confirms loss detection, delay, transfer and indication. May not prove generator start or battery duration unless
normal source is truly unavailable.

Emergency-generator start test Confirms start supply, fuel, ventilation and voltage or frequency Run long enough to stabilise and accept representative
build-up. load.
Essential-load test Shows designated lights, alarms, communications and services Verify actual circuits, not labels alone.

receive power.

Battery or UPS endurance test Measures runtime at a defined load and temperature. Protect safety functions and use an approved capacity-test
method.

Manual transfer or start test Confirms recovery if automatic logic fails. Crew should practise without unsafe paralleling or loss of
control.

Return-to-normal test Demonstrates stable retransfer, cooldown and recharge. Monitor for second blackout and excessive simultaneous

restart demand.

A pass or fail note misses the useful evidence. Record source-loss time, bridge duration, start attempts,
voltage or frequency, current, connected loads and recharge.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 11
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Maintaining independence, capacity and
automatic action

Maintenance should preserve source capacity, charger reliability, generator starting, fuel or cooling, transfer
equipment, essential-board condition and accurate load documentation.

Good maintenance evidence Why it matters

Emergency batteries or UPS Age, capacity test, charger, temperature, terminals, BMS and Supports immediate and demonstrated endurance.
replacement history.

Emergency generator Fuel, start system, oil or coolant, seawater, exhaust, ventilation and Provides dependable long-duration supply.
loaded run.

Transfer equipment Breakers or contactors, relays, interlocks, auxiliary contacts and manual  Ensures source connects safely and indicates
operation. correctly.

Essential distribution Breaker or fuse condition, labels, cable routes, leakage and Prevents overload and hidden non-essential demand.

connected-load audit.

Monitoring and alarms Charger failure, low battery, start fail, low fuel and bus-quality alarms Provides warning before reserve is lost.
tested.

Procedures and drawings Current one-line diagram, emergency load list and blackout or retransfer =~ Supports correct crew action and future maintenance.
sequence.

Owner-level routine

®  Run emergency generators under representative load rather than only at idle.

®  Capacity-test emergency batteries and UPS units at an appropriate interval.

®  Exercise automatic and manual transfer and record transition behaviour.

®  Audit the essential board after every electrical refit or new domestic load.

® |Inspect fuel, cooling, ventilation and start systems as carefully as the generator itself.

Battery capacity testing, transfer-switch work, high-current electrical maintenance, generator protection
and regulatory verification should be completed by competent marine electrical and generator specialists.

WORK TO REFER

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 12
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Knowing what must survive and for how
long

The emergency-load schedule should identify each circuit, normal demand, starting demand, required
duration, source and the consequence if it is unavailable.

_ Useful evidence or provision Why it matters

Single-line diagram Normal and emergency sources, chargers, transfer devices, essential Shows genuine separation and manual alternatives.
board and cable routes.

Emergency load schedule Each load, current or power, priority, duration and starting demand. Supports capacity and load-shedding decisions.
Battery or generator records Capacity tests, loaded runs, start attempts, fuel use and faults. Demonstrates actual readiness rather than age alone.
Critical spares Start or control fuses, relays, charger parts, filters, belts and approved Supports realistic recovery without unsafe

sensors as practical. substitutions.
Fuel and autonomy data Dedicated quantity, transfer route and consumption under emergency Confirms longer-duration operating options.

load.
Blackout procedure Automatic sequence, manual start or transfer, load shedding and return ~ Reduces error under pressure.

to normal.

Practical onboard provision

®  Current single-line diagram and emergency-load schedule.

®  Battery capacity, UPS runtime and generator loaded-test records.

®  Selected start or control fuses, relays, filters, belts and charger spares.

®  Portable lights, radios and independent charging options.

®  Supplier and specialist contacts for batteries, UPS, transfer equipment and generators.

DURATION MUST BE A calculated amp-hour figure or generator fuel-tank size should be supported by actual load, derating,

DEMONSTRATED conversion losses and realistic reserve.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 13
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Assessing real independence and
endurance

A buyer should verify where emergency power comes from, what it supplies, how it transfers, how long it
lasts and whether the source is separated from the failures most likely to remove normal power.

Area Questions or evidence

Source and location Is the emergency source physically separated from main machinery, switchboards and likely fire or flood zones?
Starting and charging Are emergency-generator start supply and battery or UPS chargers independent and monitored?

Transfer Does automatic and manual changeover operate with proper interlocking and indication?

Essential loads Is there a current, disciplined load list without domestic additions?

Endurance Are battery or UPS capacity and generator fuel autonomy demonstrated under representative load?

Failure history Are start failures, transfer faults, low capacity, overload or overheating fully resolved?

Supportability Are batteries, UPS modules, relays, controllers and generator parts available for the intended cruising region?

Evidence worth requesting

®  Current electrical single-line and emergency-load schedule.
®  Battery or UPS capacity-test reports.

®  Emergency-generator loaded-run and start-failure history.
®  Automatic or manual transfer test records.

®  Fuel autonomy, charger and essential-board modification records.

Two separate machines can still share the switchboard, day tank, charger, control battery or compartment
that caused the original blackout.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 14
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Questions before relying on emergency
power offshore

A ready system detects normal-power loss, preserves no-break loads, establishes a stable emergency source,
limits demand and sustains the defined essential services for a demonstrated period.

Area Question to resolve

Source failure What happens in the first seconds after normal power is lost?

Automatic action Which source starts or connects, after what delay and with what indication?

Essential loads Which navigation, communications, alarm, lighting, bilge and fire functions remain?
Endurance How long do batteries or UPS last and how much generator fuel is genuinely available?
Manual recovery Can the crew start, transfer and shed load if automation fails?

Independence Which fire, flood, fuel, cooling or switchboard fault can remove both sources?

Quick readiness check

I
| can identify the emergency sources, chargers, transfer devices, essential board and connected loads.

Automatic and manual transfer have been demonstrated under controlled normal-source loss.

Emergency batteries or UPS have current capacity or endurance evidence.

The emergency generator starts reliably and accepts representative load.

Essential-board demand is measured, prioritised and free from undocumented domestic loads.

Emergency source, starting, fuel, cooling and cable routes do not share every normal-system vulnerability.

The crew know load-shedding, manual transfer and return-to-normal procedures.

OO0Oo0Oooooao

Drawings, load schedules, test records, selected spares and specialist contacts are available.

Dependable emergency power combines genuine separation, immediate bridging, reliable start and
transfer, disciplined essential loads, demonstrated endurance and a crew able to recover manually.

Guidance to consult

Use the current vessel electrical single-line, emergency-load schedule and the installed battery, UPS, generator, charger and transfer-equipment
manufacturers' instructions, together with applicable flag-state, coding, class, insurer and yard requirements.

Educational guidance - not a substitute for vessel electrical drawings, blackout procedures, manufacturer instructions, survey, coding or professional electrical advice. 15
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