
 

 

ELECTRONICS 
When we started researching this topic for ITA, we 

imagined we would find clear divisions between the 

electronics on small workboats, harbour tugs, escort tugs 

and ocean-going tug/supply vessels. A quick look at the 

latest Tug World Review from ABR Publications, however, 

made it clear that traditional differences have largely 

disappeared. Nowadays, you will find small workboats 

outfitted with ARPA, ECDIS, GMDSS and even side-scan 

sonar, and large escort tugs, presumably designed to 

spend their working lives in ports and terminals, which do 

not have such impressive packages. 

 

The clear message, which applies to all facets of vessel 

design and outfitting, is that you should arrange your 

wheelhouse package to suit the intended purpose. 

Consequently, we discuss all the main types of equipment 

without referring to their applicability to specific vessel 

types. Vessel owners and operators are the people who 

should decide which equipment is most suitable for their 

particular vessel. 

PRELIMINARY CONSIDERATIONS 

 

Before any orders are placed, there are some fairly 

obvious steps to consider: 

1. NOISE AND VIBRATION LEVELS 

Tugs and workboats have traditionally been noisy, and 

the wheelhouse has been no exception. Noise and 

vibration make concentration difficult, impair the 

keeping of a proper lookout, and can increase the effects 

of fatigue. Modern tugs and workboats employ a variety 

of methods to reduce noise and vibration levels, including 

the fitting of silencers on exhausts and fans, the use of 

visco-elastic floating floors, advanced chocking and 



 

 

isolation of machinery, extensive use of sound insulation 

materials, and analysis of sources of vibration to reduce 

their impact. As a result, modern vessels are regularly 

reporting noise levels in the wheelhouse of 60 dB or even 

less, with minimal vibration, and all responsible owners 

and operators should be aiming for similar results. 

2. ERGONOMICS 

The best-equipped wheelhouse will be a nightmare if all 

the equipment is not placed where it can best be sighted, 

accessed and used. Many companies spend a great deal of 

time and effort planning their wheelhouse layout so they 

can guarantee clear all-round visibility, a comfortable 

driving position and efficient access to all equipment. 

This generally involves building consoles and equipment 

racks around the men who will operate the vessels. A 

company which operates exclusively in the Far East, for 

example, will tend to employ people who are, on 

average, shorter than their European counterparts, so it 

makes sense to position everything where it can be 

readily accessed by those people. The final positions of 

controls and equipment may, in the end, be different to 

those which would be selected by an owner in Europe, but 

they will be fit for the owner’s intended purpose. 

 

In all cases, the input of the people who will be required 

to operate the vessel effectively should be obtained, and 

it is generally worth paying close attention to any 

comments they may have. 

3. EXTERNAL FIRE FIGHTING 

Modern external fire fighting arrays are powerful and 

effective, but thought must be given to how they may 

best be operated. Most monitors have both local and 

remote control options, and remote controls will most 

often be located in the wheelhouse. Many companies will 

not fit these controls where they can be operated by the 

tug master - they consider he has enough to do keeping 



 

 

his vessel in the best position to fight the fire - so they put 

the fifi controls in a separate console where they must be 

operated by another member of the crew. This 

equipment is discussed elsewhere on the website, but it is 

worth remembering that the location of the controls is an 

important part of wheelhouse layout and design. 

4. NAVIGATION 

Depending upon the intended use of the vessel, and the 

space available, a separate chart table and navigation 

area may be required. Conversely, on a pure harbour tug 

it may be better to place navigational equipment where it 

can be seen and used by the tug master. 

 

THE EQUIPMENT 

 

Rapid advances in bridge equipment in recent years have 

generated a range of new problems. In addition to the 

traditional radar-assisted collision, we now have the 

AIS-assisted collision and the ECDIS-assisted grounding. 

Who knows what will be next? 

 

One thing is for sure, the recent trend towards 

criminalization of the seafarer will not go away, so it is 

vital that the tug master and all other watch keepers are 

properly trained to use the equipment they have been 

given. Under recent changes to STCW, simple generic 

training may no longer be sufficient and, particularly in 

the case of ECDIS, officers must be trained to use the 

specific type of equipment fitted on the vessel. The 

importance of this cannot be underestimated, and if any 

member finds himself in a position where he is expected 

to operate equipment for which he is not properly 

trained, he should inform his employers immediately. In 

many cases, a thorough handover from an officer’s 

predecessor may be enough, but this is unlikely to be true 



 

 

in the case of ECDIS or some of the more complex systems 

found on modern vessels. 

 

Equipment will be discussed under the following 

categories: 

 

 Navigation 

 Communications 

 Miscellaneous 

1. NAVIGATION 

M A G N E T I C  C O M P A S S .  Tugs and workboats do not always 

have sufficient clear deck space to fit a magnetic 

compass in a binnacle, in which case a dispensation may 

be requested from class/flag state. However, a magnetic 

compass is fitted wherever possible. Bear in mind it must 

be corrected regularly and an up-to-date deviation card 

must be on board.  

 

G Y R O  C O M P A S S .  Modern gyro compasses are fairly 

compact, and are still the preferred option, particularly 

if the compass must be interfaced with other bridge 

equipment such as AIS, radar, ECDIS etc. 

 

F I B R E  O P T I C  C O M P A S S .  Fibre optic compasses may 

replace the traditional mechanical gyro compass. Their 

advantages are extremely low maintenance costs and 

quick response to rapid rates of turn. 

 

G P S  C O M P A S S .  This is a relatively recent invention, but 

companies which have fitted them have reported 

favorably on their effectiveness. They are compact and 

easy to install, but may require a dispensation from the 

flag state or class. However, accurate and reliable 

operation requires an obstruction-free horizon for the 



 

 

reception of GNSS signals, and this may not always be 

possible on harbour tugs, particularly when they are 

manoeuvring near large vessels. 

N O T E :  during any trip or voyage, all compasses must be 

checked frequently to verify compass errors. 

 

A U T O P I L O T .  Harbour tugs may not require an autopilot if 

they only make short journeys within port limits, but if 

they make longer passages then an autopilot offers the 

advantage of taking some of the strain out of watch 

keeping and giving the navigator more time to 

concentrate on navigating the vessel. An autopilot may 

be connected to any of the compasses mentioned above, 

but connection to the gyro remains the most popular 

option. To avoid mistakes, the changeover from auto to 

hand steering must be quick and foolproof. 

 

R A D A R .  Most manufacturers now offer compact radars 

which can be fitted into control consoles quite easily. 

These are excellent at the conning position, but may not 

be sufficient for longer passages or seagoing voyages. In 

such cases a more bulky ARPA radar must be fitted, 

although not necessarily at the conning position. Modern 

vessels tend to have two radars, and the general 

preference is to have one s-band and one x-band, 

particularly on ocean-going tugs. However, we know of at 

least one tug which carries two x-band radars. Users 

should bear in mind that only x-band radars will detect 

the signal from a search and rescue transponder, so 

x-band is the preferred system from a safety viewpoint. 

 

G P S / D G P S .  Some older tugs and workboats were built 

without GPS, and tend to carry a portable unit when 

required. However, it is difficult to find a new building 

which does not have GPS installed. Some have two to 

provide redundancy. These days, the choice is not really 

whether to fit GPS, but whether to choose a standard GPS 

set, or differential GPS (DGPS), which is more accurate. 



 

 

The answer may be that owners should consider the type 

of GPS coverage in their intended area of operation and 

the type of work the vessel will do then purchase 

accordingly. DGPS combines land-based correction 

signals with those from satellites to give greater accuracy 

and, since the receiver does not cost significantly more 

than GPS, will often be the preferred option. An 

alternative to DGPS is the WAAS/EGNOS system, which 

provides comparable accuracy but mainly covers 

European and North American waters. 

 

E C H O  S O U N D E R .  Many tugs now feature an echo sounder 

with a video display, which can be sited where it is clearly 

visible from the conning position. This provides an 

excellent reference for the tug master, but a more 

conventional recorder may also be required. Once again, 

this will depend upon the work done by the vessel and the 

requirements of the flag state and/or class. Some 

manufacturers now offer a sonar system which might 

replace the video echo sounder on vessels which need 

more information on seabed topography but, to date, 

these seem to be designed mainly for fishing vessels. 

 

N A V T E X .  Navtex, or navigational telex, is required to be 

fitted on most types of tugs and workboats, and is 

absolutely vital on vessels which are capable of making 

coastal or seagoing voyages. The original intention was 

that Navtex would have a limited range, so vessels would 

only pick up signals from stations close to their location. 

Many stations seem to broadcast a much stronger signal 

than was originally intended so a vessel in Hong Kong, for 

example, will regularly receive local warnings being 

broadcast from Singapore, Taiwan and large areas of 

China. This clutters up the printouts, wastes a great deal 

of paper and becomes very frustrating for mariners who 

only want local navigation warnings, weather reports etc. 

There is a danger that too much information leads to 

frustration with the system, but mariners should still 



 

 

check the printouts regularly for the useful local 

information which they contain. 

 

A U T O M A T I C  I D E N T I F I C A T I O N  S Y S T E M  ( A I S ) .  AIS was a 

very good idea. It provided a means for navigators to 

identify approaching vessels and learn their names, 

destinations, dimensions and a host of other useful 

information. It also simplified VHF communication 

between vessels because they could identify each other 

at greater distances and, if necessary, establish contact 

by VHF before there was any danger of a VHF-assisted 

collision. Unfortunately, the system created many 

problems, and not all of them have yet been solved. 

Early sets did not offer a video or chart-type display, they 

simply provided a list of detected vessels with their 

ranges and bearings. Thus if a mariner detected a vessel 

on radar, he had to note down the range and bearing and 

go to the AIS screen to search for the vessel which 

matched his data. This was acceptable in open waters 

with little traffic, but became a nightmare in crowded 

harbours or busy shipping lanes where many vessels were 

travelling in close proximity. Modern AIS can be 

interfaced with electronic chart systems or plotters, so 

visual detection has become much more effective. 

However, other problems persist. There has been a case 

where a ship left her AIS ashore for servicing, but it was 

switched on by a technician in his workshop near the jetty 

as the vessel was leaving the port. An incoming vessel 

thought the channel was clear, because his AIS told him 

the ship in question was still alongside, and there was 

considerable agitation when the ships met at a bend in 

the channel. There have been other cases where vessels 

forgot to update their AIS information when they were in 

port. In such cases, other vessels believed they were at 

light draft approaching a loading port, when in fact they 

were fully laden and departing from the port. On all 

vessels with AIS it is vital that the ship’s information is 

updated whenever it has changed appreciably.  



 

 

Finally, there have been reports that thieves and pirates 

have been using AIS to identify vessels and select their 

targets. It is reported that many vessels disconnect their 

AIS when transiting areas of pirate activity. We are not in 

a position to comment on the wisdom of this, but we urge 

members to ensure that AIS is kept on and kept accurate 

whenever possible. If it is disconnected for any reason, it 

must be turned on again and information must be 

carefully re-entered as soon as possible thereafter. 

 

E C D I S  A N D  C H A R T  D I S P L A Y S .  With all chart displays, it is 

vital to ensure the accuracy of the charts in use. 

Electronic charts are produced by a variety of companies 

and organisations, and each country is responsible for 

producing electronic charts of its own waters. In addition, 

many systems allow users to define the amount of detail 

displayed on the screen, and allow them to set alarm 

limits etc. The system can be dangerous in the hands of 

people who are not fully conversant with it, so 

type-specific training is absolutely vital for all bridge 

watch keeping officers. It is also vital to ensure that all 

corrections are incorporated at the earliest possible 

opportunity. 

No doubt these systems are excellent in the right hands, 

but the dangers must never be overlooked. 

 

W I N D  S P E E D  A N D  D I R E C T I O N  I N D I C A T O R S .  An accurate 

wind speed and direction indicator is a very useful piece 

of equipment on all tugs and workboats. It seems strange 

that many owners do not have them repaired or replaced 

as soon as they break down. The work that we do involves 

an appreciation of the prevailing conditions to a much 

greater extent than many other types of maritime 

endeavor. Anything which enhances our appreciation of 

the conditions should be regarded as vital. 

 

S P E E D  L O G S .  Over the years, many different types of 

speed log were developed. Towed logs gave way to pitot 



 

 

tubes, Doppler logs and a variety of other designs. 

Unfortunately, they were not always accurate and, in 

some cases, their performance deteriorated over time. In 

recent years, there has been a trend towards using the 

speed display on the GPS as the preferred source of 

information, and many vessels no longer fit a separate 

speed log. However, it must be noted that for 

anti-collision purposes when using ARPA, speed through 

the water is the preferred input. 

 

W E A T H E R  F A C S I M I L E .  Harbour vessels have numerous 

local sources of weather information, but any vessel 

which ventures further afield should have a weather fax. 

The weather maps and wave diagrams they produce are 

vital for passage planning and weather forecasting at sea 

- skills which all mariners, especially on smaller vessels, 

should practice and employ. Modern machines can be 

programmed to receive only the relevant information, 

thus avoiding the production of large amounts of waste 

paper. 

 

2. COMMUNICATIONS 

G M D S S .   The Global Maritime Distress and Safety 

System (GMDSS) was introduced on 1st February 1999. Its 

main aim is to ensure that vessels and shore stations, 

particularly search and rescue centers, are rapidly 

alerted to any distress situation in their vicinity. It also 

allows for the rapid transmission of maritime safety 

information, weather forecasts and navigation warnings. 

The basic components are as shown in the diagram below: 

 



 

 

 

 

 

Under GMDSS all safety and distress messages are 

automated, so traditional watch keeping by radio officers 

has become obsolete and Morse code is no longer used by 

ships. At the press of a button, ships can now send their 

identity, location and the nature of the distress by either 

satellite or terrestrial means to the nearest Rescue 

Coordination Centre, which advises all ships in the 

vicinity. 

The type of equipment required is defined according to a 

vessel’s operating area, namely: 

-  A R E A  A 1 .  Within range of VHF coast stations with DSC 

availability. Normally for vessels within 20 to 30 miles of 

a coast station. 

-  A R E A  A 2 .  Beyond A1, but within range of MF coast 

stations with DSC availability. Normally for vessels within 

100 miles of a coast station. 

-  A R E A  A 3 .  Beyond A2, but within coverage of 

geostationary maritime communications satellites 

(Inmarsat). Covers all sea areas from latitudes 70 deg N to 

70 deg S, approximately. 



 

 

 

-  A R E A  A 4 .  The remaining polar areas. 

The equipment which vessels are now required to carry 

varies from a fairly basic package within range of VHF 

stations, to very comprehensive equipment for the polar 

latitudes. However, it is expected that any officer with a 

General Operators Certificate will be able to use the 

equipment fitted on his vessel. 

The various types of equipment for the different areas 

are clearly laid down in the regulations, so will not be 

covered here. Consult your flag state if in doubt. We will 

mention only two aspects here, MMSI numbers and DSC. 

Maritime Mobile Service Identification (MMSI) numbers 

are unique numbers issued to every vessel. This nine-digit 

number is built in to the communications equipment and 

is not transferable. Groups of vessels such as fishing fleets 

can also be issued an MMSI number. 

Digital Selective Calling (DSC) is a system which provides 

an operator with a means of dialing or calling a distant 

station and ringing an alarm at the called station. The 

means of contacting the station is by using its MMSI 

number. Digital calling is transmitted on dedicated 

channels, and in the case of VHF this is channel 70, which 

must not be used for any other purpose.  

DSC messages can contain your own ship’s information, 

and even details of which channel you wish to speak on. 

They are transmitted in a short burst to avoid blocking 

the airwaves. 

In a distress situation, your position is automatically fed 

to the communications equipment by the GPS and your 

identity is stored as well, so at the press of a button you 

can send a basic distress message. A menu permits you to 

include the nature of the distress if time permits. 

 

V H F  R A D I O S .  Most vessels will be requires to have two 

VHF radios either under GMDSS or local rules. Many 

owners opt to fit three sets, and some have an additional 



 

 

handset for communications between the fleet and the 

office on a private channel. Since the master of a tug or 

workboat is likely to have his hands full with the controls, 

many companies have foot pedals to operate the various 

radios, and a stalk microphone for him to speak into. This 

is particularly useful on harbour tugs where there are no 

extra men to operate the radios. 

Hand-held VHF radios are often required under GMDSS, 

but they are not supposed to be used for any other 

purpose, so it is common to have additional hand-held 

radios for crew use. These are particularly useful in 

situations where crew members are stationed on a barge 

or tow, or on a casualty during salvage services. 

 

S S B  R A D I O S .  Standard on seagoing tugs for many years, 

these are now also a requirement under GMDSS for 

certain areas. Whilst many of their functions have been 

overtaken by satellite communications, they are robust, 

easy to operate, and still useful pieces of equipment. It 

should be noted, however, that some administrations do 

not permit the use of SSB radios ashore, except by official 

coast stations. Thus companies may not be permitted to 

have sets in their offices for direct communication with 

seagoing vessels. 

 

S A T E L L I T E  C O M M U N I C A T I O N S .  This is an area which is 

developing rapidly, and every month seems to bring the 

announcement of a new piece of equipment. 

Consequently, we will not attempt to describe the wealth 

of voice, fax, telex or broadband services now available, 

and we recommend members to investigate the various 

manufacturers’ sites or ask their local radio supplier. 

One aspect is worthy of note, however, and that is the 

provision of services to crew members as an aspect of 

their welfare. It is becoming increasingly difficult to 

recruit and retain good crews, particularly for seagoing or 

offshore vessels, but the ability to offer them broadband 

computer access, or regular voice contact with their 



 

 

families, can be a useful way of creating loyalty, and 

ensuring that you have contented crews. 

We believe the crew shortage will worsen over time, so 

companies should consider investing in equipment and 

facilities which provide a better working environment. 

 

E P I R B S .   Emergency Position Indicating Radio Beacons 

(EPIRBs) operate under the COSPAS/SARSAT system. They 

are activated automatically, whereupon they send an 

emergency signal to a satellite, which traces the 

beacon’s position and informs search and rescue centers. 

An EPIRB with its own GPS is recommended. There is a 

test button to ensure the EPIRB is working properly, but 

the device itself should never be operated except in a 

real emergency. When an EPIRB signal is received, a 

search and rescue response will be triggered, and the 

authorities will very likely prosecute anyone who sets the 

beacon off by accident. 

Beacons should be fitted on the upper decks where they 

will float free if a vessel sinks. In such cases, they will 

operate automatically. 

 

S A R T S .   Search and Rescue Transponders (SARTs) are 

designed for use when people are lost overboard, or when 

they are forced to abandon ship and take to the life rafts 

or lifeboats. There are two types - radar SARTs which 

send a signal which will show up on x band radar, and AIS 

SARTs which show up on the AIS sets of vessels in the 

vicinity. 

The same caution about accidental activation applies to 

SARTs. 

 

P L B S .   Personal Locator Beacons (PLBs) are designed for 

personal use, and are particularly important when crew 

members are working aloft, over the side, or on deck in 

bad weather. Most PLBs are equipped with their own GPS.  



 

 

PLBs are not generally required by law, but are very 

useful and providing them should be considered by the 

operators of all tugs and workboats. Vessels should also 

have on-board detection equipment so they can rapidly 

locate a crew member in the water. 

3. MISCELLANEOUS 

 

C L O S E D  C I R C U I T  T E L E V I S I O N .   Closed circuit television 

(CCTV) may be installed for security reasons, for 

monitoring certain vessel functions, or to assist 

manoeuvring, especially if there are blind spots for an 

observer at the conning position. 

The main point to note when using CCTV for manoeuvring 

is that a small screen can distort the viewer’s perception 

on distance. Great care must be exercised when 

manoeuvring in this way and, whenever possible, an 

observer with a radio should be stationed where he can 

report distances to the wheelhouse verbally. 

 

D Y N A M I C  P O S I T I O N I N G  S Y S T E M S .   DP systems are most 

often fitted to larger offshore supply vessels. Officers 

sailing on such vessels must have been trained to use the 

system, and should hold a recognised DP Operator’s 

certificate. 

DP is a computer-controlled system which can 

automatically maintain a vessel’s position and heading by 

using her own propellers and thrusters. Positioning 

sensors, wind and motion sensors and gyro compass feeds 

go to a central processing unit which contains a 

mathematical model of the vessel. This allows the 

computer to control engines, thrusters and steering to 

maintain position. The position may be maintained 

relative to a fixed point, or relative to another vessel or 

underwater vehicle. 

Originally, it was a requirement that DP systems had two 

completely independent position referencing systems 

e.g. taut wire and GPS. In recent years, with the 



 

 

improved reliability of DGPS, some class societies have 

said they will accept two satellite-based position 

referencing systems e.g. GPS and GALILEO. 

 

L R I T .   Since 31st August 2008, SOLAS vessels of more 

than 300 GRT have been required to have Long Range 

Identification and Tracking systems (LRIT). These systems 

automatically transmit the vessel’s position at fixed 

intervals, so the owners (and the authorities when 

necessary) know where the ship is, and can confirm it is 

following its intended course. This has many advantages - 

if a ship is pirated and deviates from its planned route, 

the owners will quickly realise something is amiss, and if 

a vessel founders the absence of the next position report 

will tell them there is something badly wrong. They will 

also be able to calculate the vessels approximate 

position, which will assist the search and rescue effort. 

Most LRIT systems are based on separate GPS 

transmitters, independent of the vessel’s GPS navigator. 

 

S H I P  S E C U R I T Y  A L E R T I N G  S Y S T E M S .   Since 1st July 2006, 

all SOLAS vessels over 500 GRT have been required to 

have a security alerting system. This is a system with two 

concealed buttons which can be activated in case of a 

pirate or terrorist attack. When a button is activated, the 

system automatically sends an emergency message and 

the vessel’s position to the owner’s office or to individual 

managers by e-mail. This is a very useful system, and 

many owners of tugs and workboats have fitted it to their 

vessels, even though they are less than 500 GRT. 

 

A I S  T R A C K I N G  S Y S T E M S .   This is not a requirement, but 

some tug companies in busy ports have equipped all their 

vessels with AIS and installed an AIS tracking system in 

the office. This allows tugs to be mobilised efficiently 

from job to job, since tug controllers always know the 

exact location of all their vessels. It is also useful for 



 

 

monitoring speed in ports where there is a speed limit, or 

where owners are implementing fuel saving measures. 

 

O T H E R  W H E E L H O U S E  E L E C T R O N I C S .  We will not mention 

other systems in this section. Items such as engine 

monitors and alarms, winch controls and tension 

indicators etc., will be dealt with in other sections as 

appropriate. 

 

 


