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GUIDE OVERVIEW

What automation and vessel-control
systems are designed to do
Automation systems coordinate sensors, logic, operator commands and actuators so machinery and hotel
systems operate in the correct sequence. Their purpose is to reduce workload without removing control or
awareness.

SCOPE

This guide covers common PLC, distributed control and integrated vessel-management arrangements
on cruising yachts. It provides owner-level understanding rather than software-design or
commissioning instructions. Current vessel drawings, logic descriptions and manufacturer
documentation remain the primary references.

By the end of this guide, you should be able to:
● Trace a command from sensor or operator input through logic, network, output module and working equipment.
● Distinguish automatic, manual, local, remote, maintenance and emergency operating modes.
● Recognise configuration faults, failed inputs or outputs, network loss, processor restart and hidden common

dependencies.
● Understand the difference between an alarm, an interlock, a permissive, a trip and a manual override.
● Ask better questions during purchase, survey, refit, software change and offshore preparation.

CORE PRINCIPLE Automation should make safe operation easier, not make the yacht impossible to operate when one
processor, screen, network or power supply fails.

Safety
Control systems may start motors, move valves, transfer fuel, change electrical sources or shut down machinery automatically.
Isolate hazardous energy and use approved test procedures before simulating inputs, forcing outputs, bypassing interlocks or
placing equipment in manual mode.
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SYSTEM ARCHITECTURE

How sensing, logic and actuation fit
together
A complete control path includes a physical condition, input device, processor or controller, logic, output
module, actuator, feedback and operator interface. Any layer can fail or misrepresent the true state.

INPUT

Sensor, switch or
operator command

PROCESSOR

PLC, controller or
distributed logic

LOGIC

Sequence, permissive,
interlock or timer

OUTPUT

Relay, valve, starter
or drive command

FEEDBACK

Status, position, alarm
and event record

Layer What it contributes Owner focus

Sensors and operator inputs Provide process values, positions, selections and commands. Plausibility, location, fail state and independent
verification.

Control processors / PLCs Execute the stored logic and communicate with remote modules
and interfaces.

Power, health indication, program version, spare
hardware and restart behaviour.

Input/output modules Convert field wiring into controller signals and controller
commands into field action.

Channel labels, spare capacity, environmental
condition and replaceability.

Networks and gateways Move data and commands between distributed equipment. Topology, power, termination, configuration and what
remains if a link is lost.

Actuators and working equipment Move valves, start pumps, change source or alter machinery
output.

Actual movement, local position, manual operation
and safe fail position.

HMI and event history Present status, allow commands and record sequence. Clear modes, priorities, user permissions, clock and
configuration backup.

FEEDBACK CLOSES THE

LOOP
A command shown as accepted is not proof that the pump started, valve moved or breaker closed.
Reliable control uses suitable feedback from the equipment.
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PROCESSORS AND I/O

PLCs, controllers, remote modules and
field wiring
Control processors rarely fail in isolation. Power supplies, memory, communications, firmware, input
modules, output relays and field wiring all determine whether the programmed logic reaches the real
equipment.

CONTROLLER

Runs sequence and
control logic

INPUT MODULE

Reads switches, sensors
and commands

OUTPUT MODULE

Operates relays, valves
and contactors

FIELD WIRING

Connects control system
to real equipment

A healthy processor indicator does not prove every input and output channel is healthy.

Area Common weakness Owner focus

Processor and memory Restart loop, memory corruption, ageing storage,
unsupported firmware or failed real-time clock.

Status indicators, diagnostics, program backup, battery
where fitted and supplier support.

Controller power supply Voltage dip, overheated PSU, loose terminal or one common
supply removes several controllers.

Input source, output voltage, alarm on failure,
redundancy and cooling.

Digital inputs Broken wire, reversed normal state, contact bounce or
moisture creates false status.

Fail-safe logic, end-of-line monitoring where used and
physical comparison.

Analogue inputs Wrong scaling, lost loop power, noise, shared reference or
frozen value.

Signal type, range, engineering units, quality flag and
independent measurement.

Digital outputs Stuck relay, failed transistor, welded contactor or output
command without equipment response.

Output indication, feedback contact and manual means
of stopping equipment.

Remote I/O cabinet Water, heat, vibration, network loss or one module affects
many local systems.

Enclosure condition, network/power redundancy, spare
module and channel map.

DO NOT FORCE

OUTPUTS CASUALLY
Forcing an output can bypass normal interlocks, create unexpected movement and remain active after
testing. Use controlled specialist procedures and record every temporary override.
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SENSORS, ACTUATORS AND FEEDBACK

The difference between a command and
the real physical state
Automation depends on trustworthy inputs and actuators that can reach the required position. Local
mechanical, hydraulic or electrical faults may appear to the controller as a logic problem.

SENSOR / SWITCH

Reports condition, level,
pressure or position

COMMAND

Controller requests
a defined action

ACTUATOR

Valve, drive, relay or
pump responds

FEEDBACK

Confirms movement, status
or resulting process change

Useful feedback should be sufficiently independent of the command path to reveal a failed actuator or wrong position.

Component Possible failure Owner focus

Limit / position switch Misalignment, failed contact, loose target or indication
changes before the mechanism is safe.

Confirm physical travel, not only the screen symbol.

Motorised valve / damper Actuator stalls, coupling slips, local handwheel left engaged
or valve seizes.

Command, current, travel time, local indicator and
manual operation.

Pump / fan starter Output relay energises but breaker, contactor, overload or
motor fails.

Run feedback, current/flow/pressure response and local
stop.

Variable-frequency drive Network command, local mode, fault code, cooling or
parameter change prevents intended speed.

Local/remote state, reference source, bypass and stored
parameter backup.

Hydraulic / pneumatic actuator Low pressure, leakage, air loss or manual valve position
defeats the electrical command.

Energy source, isolation, pressure and safe fail position.

Sensor disagreement Multiple sensors diverge or one plausible reading is wrong. Use logic that detects disagreement and preserve a local
independent check.

OBSERVE THE PROCESS

RESPONSE
If a cooling pump is commanded on, confirm pressure or flow changes. If a transfer valve moves,
confirm the correct tank trend. Feedback should reflect the task, not only the relay.
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HUMAN-MACHINE INTERFACES

Screens, commands, permissions and mode
awareness
The HMI should help the crew understand what the yacht is doing and why. A sophisticated display is a
liability if operating mode, command authority or failure state is unclear.

OVERVIEW

Shows yacht-wide status
and active priorities

DETAIL PAGE

Shows equipment values,
modes and commands

COMMAND AUTHORITY

Defines who or what
controls the equipment

EVENT / HELP

Explains sequence, alarm
and response evidence

The interface should distinguish commanded, permitted, active, failed and manually overridden states.

Area Common weakness Owner focus

Mode indication Auto, manual, local, remote or maintenance mode is unclear
or hidden on another page.

Persistent visible mode and authority at every control
station.

Command confirmation Touch command is accepted with no clear feedback or can
be triggered accidentally.

Confirmation for high-consequence actions and positive
result indication.

User permissions Shared passwords, unknown administrator access or crew
can change engineering settings.

Role-based access, current accounts, secure recovery
method and change log.

Touchscreen / display failure One screen is the only route to pumps, valves, alarms or
source selection.

Alternative station, physical controls, spare display and
configuration image.

Screen design Dense graphics, inconsistent colours or hidden alarm detail
slows response.

Simple hierarchy, readable labels and consistent symbols
across systems.

Remote app or tablet Wireless, account, software or battery failure removes
control or creates unauthorised access.

Supplement only; maintain secure onboard local control.

KNOW WHO HAS

CONTROL
A local/remote selector, bridge command station or automatic sequence can reject another command.
The crew should recognise authority transfer before assuming the equipment has failed.
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DATA NETWORKS AND INTEGRATION

CAN, Modbus, Ethernet and proprietary
control links
Integrated systems exchange values, commands and statuses through networks and gateways. One failed
switch, power supply, terminator or software configuration can affect many unrelated functions.

FIELD DEVICE

Sensor, drive, engine
or local controller

LOCAL BUS

CAN, serial or
proprietary link

GATEWAY

Translates protocol
and data points

VESSEL NETWORK

Switches and routes
control traffic

HMI / SERVER

Displays, logs and
issues commands

Area Failure or change risk Owner focus

CAN / fieldbus Termination, voltage, connector corrosion, duplicate address
or one noisy node disrupts communication.

Topology, terminators, power feeds, fault-isolation
method and spare connectors.

Serial / Modbus Address, baud rate, parity, register map or polarity does not
match replacement equipment.

Configuration record and known lost-communication
behaviour.

Ethernet switch Single switch, water ingress, loop, IP conflict or unsupported
hardware removes several systems.

Power redundancy, configuration backup, spare switch
and documented ports.

Gateway / protocol converter One device becomes the only path between otherwise
independent systems.

Local fallback, spare hardware, licence and configuration
file.

Remote access Internet service, account compromise or vendor connection
changes the system without onboard awareness.

Controlled access, logs, updates, MFA where supported
and ability to disable safely.

Software compatibility New display, PLC or engine software breaks an older
interface or changes data meaning.

Compatibility matrix, staged update and full functional
test after change.

NETWORK LOSS NEEDS

A DEFINED STATE
Equipment should fail to a safe or predictable mode, and the crew should be told which controls and
indications remain local when communication is lost.
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MODES, PERMISSIVES AND INTERLOCKS

Why the system accepts, rejects or stops a
command
Automatic control normally checks conditions before starting equipment and may stop it when a
protective condition is reached. The crew should understand the difference between a command being
rejected and equipment failing to respond.

PERMISSIVE

Condition required before
operation can begin

INTERLOCK

Prevents an unsafe or
incompatible action

TRIP / SHUTDOWN

Stops equipment when
protection is required

OVERRIDE / BYPASS

Temporarily changes logic
under controlled authority

The reason for an unavailable command should be visible without forcing or guessing.

Feature Example Owner focus

Start permissive Cooling available, valve open, breaker healthy or tank level
adequate before a pump or generator starts.

Identify which permissive is missing and whether the
indication is true.

Mutual interlock Two incompatible valves, sources or pumps cannot be
selected together.

Do not defeat without understanding the physical
consequence.

Protective trip Low oil pressure, high temperature, overspeed or electrical
fault stops equipment.

Preserve event evidence and correct the cause before
reset.

Mode-dependent logic Alarm, delay or sequence changes between harbour,
passage, unattended or maintenance modes.

Mode should be visible and automatically return where
appropriate.

Maintenance inhibit An alarm or automatic action is suppressed to permit work. Register, reason, owner, expiry and independent
restoration check.

Emergency override Allows limited operation despite a failed sensor or controller. Use only the documented method, with added watch
and reduced limits.

A REJECTED

COMMAND CAN BE

CORRECT BEHAVIOUR

Before assuming a controller fault, check whether the system is protecting against a closed valve, low
level, unavailable cooling source or conflicting mode.
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AUTOMATIC SEQUENCES

Timers, state machines and recovery after
interruption
Many yacht functions are sequences rather than single commands: generator start, source transfer, fuel
transfer, bilge response, stabiliser deployment and shutdown all require steps in the correct order.

REQUEST

Automatic trigger or
operator command

CHECK

Permissives and starting
conditions confirmed

ACT

Valves, motors or breakers
operate in sequence

VERIFY

Feedback proves each
step completed

COMPLETE / RECOVER

System reaches normal,
failed or fallback state

Sequence issue What can happen Owner focus

Step timeout The system waits for feedback that never arrives and stops
the sequence.

Identify the missing physical action, not only the timeout
alarm.

Skipped or repeated step Software, input bounce or restart causes unexpected valve
or breaker action.

Event log, software version and controlled test of the
complete sequence.

Power interruption mid-sequence Equipment remains in an intermediate position while the
controller restarts.

Known restart state, safe mechanical position and
resumption procedure.

Simultaneous automatic demands Several pumps, compressors or generators start together and
overload power or fluid capacity.

Priority, staggering, load shedding and maximum
simultaneous demand.

Manual intervention during auto
sequence

Crew command conflicts with logic or leaves the system
between modes.

Clear transfer of authority and procedure for abandoning
the sequence.

Failed return to normal Temporary bypass, local mode or fault latch remains after
recovery.

Post-event checklist and independent confirmation of
normal mode.

RECOVERY IS PART OF

THE DESIGN
The control system should have a predictable state after power loss, network interruption or
emergency stop. Restarting everything automatically is not always the safest answer.
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POWER SUPPLIES AND REDUNDANCY

Keeping control available during the fault
it must manage
Automation may be required during blackout, fire, flooding or machinery failure. Its processors, networks,
interfaces and actuators should not all depend on the same normal power source.

NORMAL SUPPLY

Main AC or DC source
during routine operation

ESSENTIAL SUPPLY

Maintains critical controllers
and communications

UPS / BACKUP

Bridges transfer and short
power interruptions

LOCAL MANUAL

Operates selected equipment
without central automation

Redundancy must include power, communications, hardware, software and the physical equipment being controlled.

Area Hidden shared dependency Owner focus

Dual controllers Both share one cabinet, power supply, network switch,
software database or environmental fault.

Physical and functional independence, switchover test
and spare program.

UPS / backup battery Aged cells, failed charger or low capacity supports screens
but not remote I/O or actuators.

Endurance test with the complete control chain
operating.

Essential DC converters One converter supplies PLC, network, HMI and field
instruments.

Alarm on loss, spare unit and what transfers
automatically.

Network redundancy Two network paths share one power source, cable route or
gateway.

Controlled failover and clear indication of degraded
mode.

Manual fallback Local controls still require the failed PLC output, network or
electrically operated valve.

Trace the fallback path to the physical equipment.

Environmental control Both control cabinets depend on one fan, air-conditioning
unit or leak-prone location.

Temperature, water ingress, ventilation and separation.

TEST THE DEGRADED

STATE
Normal operation with every controller and network healthy does not show whether the yacht can
preserve steering, bilge, fuel, cooling or electrical control after one control-system failure.
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MANUAL FALLBACK AND LOCAL CONTROL

Operating safely when automation is
degraded
Manual fallback should be deliberate, labelled and usable in the conditions where it may be needed. It is
not simply a hidden switch that bypasses the controller.

RECOGNISE LOSS

Automation, HMI or network
is unavailable

STABILISE

Reduce load and protect
critical functions

TRANSFER AUTHORITY

Select local/manual control
using known procedure

OPERATE LOCALLY

Use direct controls and
independent feedback

RESTORE CAREFULLY

Return to auto only after
state is reconciled

Fallback type What it should provide Owner focus

Local motor starter Direct start/stop independent of central command, where
safe.

Local overload, run feedback, remote inhibit and risk of
automatic restart.

Manual valve / handwheel Physical positioning after actuator or controller failure. Accessibility, actual position, locking and re-engagement
of actuator.

Hard-wired emergency control Dedicated command path for a critical pump, shutdown or
source transfer.

Independent power and clear boundary between normal
and emergency use.

Standalone local panel Continues operating the subsystem without the vessel
network.

Local alarms, modes, set points and ability to rejoin
central control.

Software manual mode Allows direct output command through the same PLC/HMI. Not a true fallback if the processor, screen or network is
the failed element.

Temporary watchkeeping control Manual rounds and local gauges compensate for lost
automation.

Defined frequency, limits, crew endurance and
escalation point.

RECONCILE BEFORE

RETURNING TO AUTO
The physical valve, breaker, pump and controller memory may disagree after manual operation.
Confirm the actual state before automation regains authority.
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FAILURE AWARENESS

Common weaknesses and immediate
response
Control-system failures may look like equipment faults, and equipment faults may look like logic faults.
Use independent indications and preserve event evidence before repeated resets.

SOFTWARE / CONFIG

Wrong logic, setting, database
or version

HARDWARE / POWER

Processor, module, PSU or
display failure

NETWORK / DATA

Lost, delayed, stale or
mis-scaled information

FIELD EQUIPMENT

Sensor, actuator, valve or
contactor fault

The displayed symptom may be several layers away from the initiating fault.

Evidence or failure Possible cause Immediate thinking

Several unrelated systems fail together Shared PLC, network switch, power supply, remote-I/O
cabinet or common software service.

Look for the shared layer before treating every
subsystem separately.

Screen responds but equipment does not Output, field wiring, starter, actuator, permissive or local
mode prevents action.

Verify command, output and physical feedback step
by step.

Equipment operates unexpectedly Automatic sequence, stale command, software error, failed
input or unintended local/remote transfer.

Protect people, stop safely and preserve
event/configuration evidence.

Repeated controller restart Power dip, overheating, memory fault, network storm or
software crash.

Avoid endless cycling; preserve essential control and
investigate supply/environment.

Value freezes or jumps Sensor, scaling, network quality or display database fault. Use local physical indication and treat the safest
credible condition.

Manual fallback fails Fallback still depends on failed power/network, selector
seized or procedure not understood.

Reduce the operating plan and escalate before
critical options disappear.

DO NOT NORMALISE IT A touchscreen that often needs rebooting, a valve that occasionally reports the wrong position or a
system that must be left in manual after every start is an unresolved reliability defect.
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SOFTWARE, CHANGE AND CYBER RESILIENCE

Keeping configuration controlled and
recoverable
Automation is partly physical equipment and partly stored information. A successful replacement or
update requires the correct program, parameters, licences, passwords and commissioning evidence.

BASELINE

Approved software, logic,
settings and drawings

CONTROLLED CHANGE

Reason, authority, backup
and test plan

FUNCTIONAL TEST

Normal, fault and fallback
behaviour verified

RECOVERY COPY

Offline backup, licence
and restore instructions

A backup is only valuable when it can be identified, restored to compatible hardware and verified.

Area Risk Owner focus

Program and configuration backup File is missing, unlabelled, password-protected or older than
later modifications.

Offline copies, version/date, hardware identity and
restore test where practical.

Software update Changes communication, timing, alarm behaviour or
compatibility with old devices.

Release notes, rollback plan, staged testing and no casual
update before departure.

Passwords and licences Former contractor or owner retains access while current
crew cannot administer the system.

Current credentials, secure recovery, licence ownership
and vendor contacts.

Remote service connection Unauthorised or accidental changes occur through VPN,
cloud or modem access.

Access approval, logs, MFA where supported and ability
to disable remotely managed links.

Removable media / laptops Malware, wrong project file or unlicensed software affects
the controller.

Controlled engineering devices, backups and supplier
procedure.

Obsolescence Processor, HMI, operating system or proprietary network is
unsupported.

Migration plan, spare hardware and preservation of
source files before failure.

DO NOT UPDATE FOR

CONVENIENCE ALONE
A working but older system may be more reliable than a poorly tested replacement. Balance security,
supportability and operational risk with a controlled migration plan.
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TESTING AND MAINTENANCE STRATEGY

Proving normal, fault and fallback
behaviour
Maintenance should confirm not only that individual components work, but that the complete control
sequence behaves correctly after power loss, network failure, manual intervention and restoration.

PLAN

Identify function, hazard
and expected result

BASELINE

Back up configuration and
record normal state

TEST

Apply approved input, fault
or mode change

VERIFY

Observe physical action,
feedback and event record

RESTORE

Remove overrides and confirm
normal authority

Area Good maintenance evidence Why it matters

Processors and I/O Diagnostics, temperatures, power quality, module status and spare
hardware recorded.

Finds ageing hardware and common supply
problems before complete loss.

Sensors and actuators Calibration or functional test includes physical movement and
independent feedback.

Prevents the controller reporting a safe state that
does not exist.

Networks and gateways Topology, terminations, traffic health, power feeds and configuration
backups verified.

Supports fault isolation and replacement of shared
infrastructure.

Interlocks and sequences Permissives, timeouts, trips, restart and fallback tested under
approved scenarios.

Proves the yacht behaves correctly outside normal
operation.

HMI and event history Modes, permissions, commands, clocks, alarms and logs remain
accurate.

Supports crew decisions and post-event diagnosis.

Change records Every program, parameter, hardware and network change has
reason, version and test result.

Prevents undocumented modifications becoming
hidden failure causes.

Useful spares, records and tools
● Compatible controller, I/O, power-supply, relay, network-switch or HMI spares where replacement is realistic.
● Current program and configuration backups, licences, passwords and restore instructions.
● Network diagrams, point lists, interlock descriptions, mode tables and manual-fallback procedures.
● Selected sensors, switches, connectors and field relays for critical functions.
● Specialist vendor and local integrator contacts, including support for obsolete hardware.

WORK TO REFER PLC programming, safety interlock changes, control-cabinet live work, propulsion or steering control,
fire-system integration and commissioning of automatic sequences require competent specialists.
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OFFSHORE READINESS

Buyer questions and readiness checklist
An offshore-ready automation system is documented, supported and tested, with clear control authority,
resilient power and networks, usable local fallback and recoverable configuration.

Area Questions for purchase or survey

Architecture Can processors, I/O, networks, gateways, HMIs, power supplies, actuators and fallback paths be traced on current
drawings?

Software and support Are program backups, versions, passwords, licences, supplier access and compatible spare hardware available?

Operating modes Are auto, manual, local, remote, maintenance and emergency modes clear and understood?

Interlocks and sequences Do permissives, trips, timeouts, restart states and source-transfer sequences have current functional tests?

Networks and power What remains after loss of one controller, network switch, gateway, UPS, DC converter or central display?

Manual fallback Can critical pumps, valves, sources and shutdowns be operated locally without the failed control layer?

History and risk Are recurring reboots, false positions, undocumented changes, failed updates or obsolescence fully explained?

Quick readiness check
Readiness statement

□ I can trace critical commands from input through logic, output, actuator and feedback.

□ Control modes and command authority are clearly shown at every relevant station.

□ Current programs, configurations, licences, passwords and drawings are backed up and accessible.

□ There are no unexplained processor resets, network faults, false positions or recurring manual overrides.

□ Critical controllers, networks and interfaces remain available after a realistic power-source failure.

□ Interlocks, automatic sequences and restart behaviour have been tested under controlled procedures.

□ Local or manual fallback reaches the physical equipment without relying on the failed control layer.

□ More than one person knows how to stabilise the yacht and transfer to degraded control.

KEY TAKEAWAY
Dependable automation combines trustworthy inputs, controlled logic, verified outputs, resilient
power and networks, clear operating modes, recoverable configuration and manual fallback that the
crew can actually use.

Guidance to consult
Use current vessel control-system drawings, logic descriptions, point lists and the installed PLC, HMI, network, drive, actuator and machinery
manufacturers' instructions, together with applicable flag-state, coding, class, insurance and yard requirements.
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