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MARINE GUIDANCE NOTE 
 
 
 

                                                 MGN 309 (F) 
 

 
Fishing Vessels – The Dangers of Enclosed Spaces  
 
Notice to all Owners, Builders, Employers, Skippers and Crews of Fishing 
Vessels. 
 

  
 

Summary 
 
This note warns of the unseen risks from the build-up of gases in “enclosed” spaces including 
refrigerated Salt Water (RSW) tanks and provides guidance on the avoidance of such risks 
and of the safe entry into enclosed spaces.  
 
Key Points 
 

• Be aware that unless absolutely necessary, avoid enclosed spaces whilst at sea 
• Be aware of what constitutes a dangerous enclosed space 
• Be aware of the procedures for preventing toxic gases in RSW tanks 

 
If entry to enclosed space is necessary 
 

• Be aware of the procedures for prevention of risk 
• Be aware of how to test the atmosphere 
• Be aware of the preparations required before entering 
• Be aware of how to work while in an enclosed space 
• Be aware how to leave 

  
 
1. Introduction 
 
1.1 Whilst on board a United Kingdom fishing vessel operating off the west coast of Africa 
three crew members tragically lost their lives. 
 
1.2 The Marine Accident Investigation Branch (MAIB) report identified the release of 
dangerous gases from decaying fish, fish waste or offal as the cause of the accident. The 
source of the gases was a Refrigerated Salt Water (RSW) tank. 
 
1.3 The tank had not been cleaned or chilled after use and a residue of fish and sea water 
remained.  Hydrogen, cyanide, hydrogen sulphide and carbon dioxide gas accumulated over a 
period of several days; the effect being accelerated in tropical temperatures. 
 
1.4 Gases were released into an occupied working space and inhaled when a side door to the 
RSW tank was opened, with fatal consequences to three of the crew and injuries to others.  
 



 - 2 - 

1.5 In another case a vessel’s engineer lost his life as a result of high carbon monoxide (CO) 
poisoning. A portable, petrol-engined pump was being used with the pump exhausting directly 
into the engine room. 
 
1.6 These incidents further highlight: 
 

.1 that all spaces receiving little or no ventilation, including RSW tanks, should be 
treated as potentially dangerous; 
 
.2 the need for proper training in the use of plant and equipment; and 
 
.3 the importance of completing a thorough safety risk assessment and of informing the 
crew of the measures taken for their safety and health (see MGN20). 

 
2.  WHAT IS MEANT BY A DANGEROUS “ENCLOSED SPACE”? 
 
2.1 A dangerous enclosed space: 
 

.1 One that is poorly ventilated or sealed with the oxygen reduced to low levels; or  
 
.2 where toxic and/or flammable gases have built up to dangerous levels. 

 
2.2 Many forms of chemical reaction can cause low oxygen levels or dangerous gases to build 
up, for example the decay of waste material or the exhaust from machinery, one common 
source is corrosion or rusting, which can significantly reduce the oxygen content in a space. All 
enclosed spaces therefore need to be treated with caution before opening or entering. 
 
2.3 Examples of such spaces on fishing vessels are: 
 

.1 RSW tanks; 

.2 Fuel tanks; 

.3 Fish holds containing decaying fish, fish waste or offal; 

.4 Fresh water tanks; 

.5 Sea or fresh water ballast tanks; 

.6 Void spaces; and 

.7 Stores containing chemicals. 
 
3. OPENING OR ENTERING AN ENCLOSED SPACE 
 
3.1 Unless it is absolutely necessary, DO NOT open or enter enclosed spaces whilst at sea. It 
is better to wait until the vessel is in port. Then “Call in the specialists” to certify that the air in 
the space is safe. 
    
3.2 If entry is necessary, the following procedures are recommended prior to opening or 
entering, together with others that may be identified as a result of risk assessment:- 
 
4. PREVENTION OF RISK 
 
4.1 Ensure tanks are empty and not under pressure. Be patient and make sure that tanks are 
completely empty. 
 
4.2 Ensure filling pipes to tanks are isolated, that all valves are shut and notices are put up to 
prevent tanks from being filled by someone else. 
 
4.3 Ventilate spaces THOROUGHLY. Mechanical or natural means of ventilation may be 
used, with more time given for natural ventilation. 
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5. TESTING THE ATMOSPHERE 
 
5.1 A person competent in the use of the equipment should test the atmosphere (air) inside a 
space. 
 
5.2 When testing the air for the first time, breathing apparatus should be worn. 
 
5.3 An oxygen meter should be used, with a steady reading of 20% before entry is 
considered. 
 
5.4 A combustible gas indicator (“explosimeter”) should be used to test for combustible 
gases where these are suspected, especially where this may be a build up of hydrogen (e.g. in 
fuel tanks).  
 
5.5 Toxic gases should also be tested for where any risk is suspected, the test equipment 
being specific to the gas (e.g. for unclean RSW tanks, test for hydrogen sulphide and 
hydrogen cyanide). 
 
REMEMBER 
 
IF TESTING APPARATUS IS NOT ON BOARD AND DOUBT EXISTS ABOUT THE SAFETY 
OF THE SPACE, DO NOT ENTER! 
 
6. PREPARING TO ENTER 
 
6.1 The following should be carried out before entry. 
 
6.2 Ensure the space is well lit, including the entrance.  
 
6.3 Remove sources of ignition from clothing, such as matches or lighters. 
 
6.4 Position appropriate rescue equipment at the entrance, such as breathing apparatus, 
(intrinsically safe) torches, life lines and hoists. 
 
6.5 Limit the number of persons entering the space. 
 
6.6 Place an attendant at the entrance, who should remain there until everyone has left the 
space. 
 
6.7 Agree and test a suitable means of communication. 
 
7. DURING ENTRY TO A SPACE 
 
7.1 Whilst inside the enclosed space, the following procedures should be observed. 
 
7.2 Regular communication should be maintained. 
 
7.3 Continue ventilating the space. 
 
7.4 Every so often, re-test the atmosphere in the tank and if any doubt exists, stop the 
operation. 
 
7.5 Should an emergency occur, the attendant at the entrance should raise the alarm and 
should NOT ENTER the space himself until help has arrived. 
 
7.6 Breathing apparatus MUST be worn during any rescue from a space. Once making 
contact with a casualty, he must be removed to safety and given first aid as necessary. 
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8. LEAVING A SPACE 
 
8.1 After completion of the operation, everyone should leave the space and the entrance 
should be resealed (unless further entry is required). 
 
9. RSW TANKS 
 
9.1 MAIB commissioned research into the toxic gases produced by fish as they decay. The 
study revealed that:-  
 

.1 Temperature influences the level of toxic gases produced by decaying fish in sea 
water; 
 
.2 At 45°C, a “half and half” mix of rotting fish and sea water produced dangerous 
levels of hydrogen cyanide, hydrogen sulphide and carbon dioxide after only 24 hours; 
 
.3 At 35°C, similar results to 45°C were obtained; 
 
.4 At 20°C, a “half and half mix” of rotting fish and sea water produced dangerous 
levels of hydrogen cyanide, hydrogen sulphide and carbon dioxide after just 64 hours; 
 
.5 At 5°C, only traces of the three gases were measured after 10 days. 
 

9.2 The research identifies the importance of the following procedure for the RSW tanks, 
particularly when operating in warmer waters:- 
 

.1 Immediately clean all un-chilled RSW tanks after use, removing all residues. 
 
.2 If cleaning has not occurred immediately and a mixture of fish and sea water 
has been left for more than a few hours, flush the tank through (using the 
appropriate sea water pump) and fully ventilate the tank. 
 
.3 Ensure adequate ventilation exists in spaces adjacent to RSW tanks. 
 
.4 On  no account open or enter RSW tanks known to contain sea water/decaying 
fish unless the full procedures for entry into an enclosed space have been 
carried out ( see paragraphs 4-8 above). 
 

10. FURTHER ADVICE 
 
10.1 Crew of vessels that operate at sea for longer periods, particularly on those of 24 metres 
and over in registered length may have need to enter enclosed spaces whilst at sea. Further 
guidance on enclosed spaces may be found elsewhere, such as the Code of Safe Working 
Practices for Merchant Seamen. 
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Further Information 
 
Further information on the contents of this Notice can be obtained from: 
 
 
Fishing Vessel Safety Branch 
Bay 2/05 
Maritime and Coastguard Agency 
Spring Place 
105 Commercial Road 
Southampton 
SO15 1EG 
 
Tel :   +44 (0) 23 8032 9163 
Fax :    +44 (0) 23 8032 9447 
e-mail:   robb.bailey@mcga.gov.uk 
 
General Inquiries: 24 Hour Infoline 

infoline@mcga.gov.uk 
0870 600 6505 

 
MCA Website Address:  www.mcga.gov.uk  
 
File Ref:  MS 088/001/436 
 
Published:  January 2006  
 
© Crown Copyright 2006 

 
Safer Lives, Safer Ships, Cleaner Seas 
   
Printed on material containing minimum 75% post-consumer waste 
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Annex C

Technical report on refrigeration equipment post-accident



Please find the following report on findings on board MFV Starlight Rays as requested. 
  
26.8.11 
To attending the vessel at the request of MAIB at 1530hrs and making contact with  

 and his colleague.  Arranging to go on board the vessel tomorrow, as the Police 
investigations which were being carried out, took priority over our presence.  Inspection of the 
equipment including a thorough leak test is to be continued on Saturday 27.8.11. 
  
27.8.11 
Travelled to Peterhead and boarded the vessel.  Checked over all three refrigeration plants and 
individually leak tested each system for refrigerant gas leaks.  The tests were carried out on the 
Fish Hold Cooling plant, the Buus Ice Plant and the Slurry Ice Plant, and all system pressures 
were found to be intact with no traces of leaks from either system.  The Fish Hold Cooling plant 
was put on run test but was tripping out on the safety HP (High Pressure) cut out switch which 
was due to the condenser cooling water pump sea suction valve had been shut off after the 
vessel returned to Peterhead.  
In my personal opinion, as a qualified refrigeration engineer with over 40 years experience in the 
Industry, I am completely satisfied that the refrigeration equipment on board this vessel was 
totally gas tight and fully operational in all respects. 
  

 (Managing Director) Forbes Refrigeration Ltd. 
 
 



Annex D

Technical analysis of the pump’s exhaust on the fish hold



 

 

 

 

 

Investigation of incident on motor fishing vessel 

‘Starlight Rays PD230’ on 23 August 2011. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author and investigator: 

  

 School of Engineering 

 University of Aberdeen 

 Fraser Noble Building 

 Aberdeen AB24 3UE 

  



This document reports the investigation of the generator used on the motor fishing vessel (MFV) 

named Starlight Rays PD230. The investigation includes the following: 

 Experimental analysis of the Emergency Fire Pump including measurements of CO and CO2 

concentration. 

 Calculations of CO build up in the Fish Hold of the motor vessel The Starlight Rays 

(dimensions of room provided) assuming different conditions (fastest and slowest possible 

mixing) in order to get a realistic estimate. 

 Opinion on any potential dangers of operating the Emergency Fire Pump within the Fish 

Hold of the MV Starlight Rays. 

 

1. Emergency Fire Pump 

The Emergency Fire Pump is a Pramac model MP 36-2 with a Honda engine model GX120 (gasoline, 

2.6kW net power). It was attempted to run the pump under realistic conditions, i.e. operation with a 

certain load when pumping water. However, although the generator was running the pump did not 

pump any water. 

When the engine was running, the exhaust gas was collected in a bag and the time was taken in 

order to obtain an estimate of the flow rate. Under the set conditions, i.e. idle running, the engine 

produced about 0.75 litres off-gas per second. With increasing speed, the amount of exhaust gas 

was multiplied. At a speed that would be realistic when pumping water about 3 litres off-gas were 

emitted per second. 

The off-gas collected was then analysed using CO2 and CO sensors to measure the concentrations of 

the two gases. The exhaust contained ~10% CO2 and ~2.2% CO. 

2. Carbon Monoxide Build Up 

In order to obtain a realistic estimate of the CO build up in the fish hold of the motor vessel two 

different cases/conditions must be considered concerning the fundamental mixing phenomena: (a) 

diffusion only and (b) turbulent mixing. 

(a) Diffusion Driven Mixing 

In the first case, it is assumed that the mixing of CO from the engine with the air in the fish hold is 

driven by diffusion only. This means that the air in the fish hold and the exhaust are not actively 

mixed by any kind of flow introduced. For this case, the generator is considered as a local source 

with constant CO concentration.  

In order to calculate the CO build up in the fish hold, Fick’s second law of diffusion is used: 

 
2

2

x

c
D

t

c









         (1) 

where c is the concentration, t is the time, D is the diffusion coefficient and x is the space 

coordinate. As the density of CO and air are almost identical, effects of an accumulation conditioned 



by gravity are negligible. (Note that this is different for CO2 which has higher density than air, hence 

it would accumulate at the bottom of the room.) 

The diffusion case calculation suggests that at a distance of 1m from the generator the CO 

concentration reaches a level of 30 ppm (this is the typical long term exposure limit, LTEL) after 

about 45 min. 

Note: The diffusion case is unrealistic as it assumes no macroscopic motion of the air and fumes. 

According to the report on the circumstances of the incident, one person was working in the fish hold 

all the time, and a second person entering and leaving the room several times. Moreover, the 

exhaust from the generator enters the surrounding air with a certain flow velocity. All these facts 

contribute to the active mixing of the fumes and the air in the fish hold. 

(b) Turbulent Mixing 

The second case assumes that the engine exhaust is instantaneously mixed with the entire air in the 

fish hold. In this scenario, running the engine idle the 30 ppm LTEL is reached after about 5 minutes. 

After 30 minutes some 180 ppm CO, and after 60 minutes about 360 ppm CO are reached. At a 

higher speed (as it would be used to pump water), the engine produced about the 4-fold amount of 

exhaust. Consequently, after 30 minutes 720 ppm CO, and after 60 minutes about 1440 ppm CO 

were reached. 

Note: The perfect mixing case is more realistic than the diffusion case. However, it assumes that the 

entire gas volume inside the fish hold is permanently circulated which is hardly possible taking into 

consideration the shape of the fish hold and the presence of any shelves or other installations. 

(c) Turbulent Mixing in Vicinity of Generator 

A better (and the most realistic) estimate of the CO build-up time can be obtained under the 

assumption that the fumes are well mixed with air in the close vicinity of the generator. This can be 

considered assuming that the exhaust is mixed with about half of the total gas volume in the fish 

hold. 

In this scenario, around the generator the 30 ppm LTEL is reached after 2.5 min when idle running or 

within less than a minute under load. After 30 minutes, a CO concentration of 350 ppm (idle) or 

2800 ppm (load) is reached. According to the “Circumstances of Incident” report, after 30 minutes 

the generator was hoisted to the main deck and then taken back to fish hold. In the mean time the 

CO had sufficient time to distribute in the entire fish hold and part of it was likely to have escaped 

through the hatch, so when the generator was re-started a CO concentration of 100 ppm (idle) or 

600 ppm (load) was present. After another 30 minutes operation a CO level of 450 ppm (idle) or 

3400 ppm (load) is reached in the vicinity of the pump. The latter is the most realistic estimate. 

3. Opinion on Potential Dangers 

This section draws conclusions from the above results and gives some comments. The CO levels are 

put in context with information about CO intoxication available from the medical literature (e.g. see 

L.D. Prockop and R.I. Chichkova “Carbon monoxide intoxication: An updated review” Journal of the 

Neurological Sciences 262, 122-130, 2007 and the references therein). However, it must be noted 



that the author of this report is not a medical expert and therefore these details would require 

confirmation should they be considered for the line of evidence. 

 It must be noted that a warning sign on the pump (see figure 1) clearly indicates that the 

engine produces CO and must not be operated in a closed room. 

 The calculations reveal that within half an hour a CO level between 350 and 2800 ppm was 

reached in the vicinity of the pump where deceased was working. These levels are sufficient 

to cause symptoms including headache, dizziness and nausea. 

 When the pump was restarted in the fish hold a CO level between 450 and 3400 ppm was 

reached after 30 minutes of operation. The latter level is sufficient to cause convulsions, 

respiratory insufficiency and death within a short period of time. 

 It must also be kept in mind that parallel to the CO level rising, the oxygen level was 

decreasing as oxygen was consumed by the engine. Moreover, the CO2 concentration was 

build up rapidly (the engine exhaust contains 10% CO2). As CO2 is a main driver for the 

human respiratory system, the increasing CO2 level must have resulted in a higher breathing 

rate and hence a faster intake of toxic CO by deceased. 

 The exhaust of the generator contains 22,000 ppm CO. This concentration is sufficiently high 

to be lethal when a few breaths are directly inhaled. 

In conclusion, operating the pump in the fish hold without an appropriate exhaust duct lead to a 

rapid CO and CO2 build up. The CO level after 30 minutes can be considered as harmful to health, the 

level after 60 minutes can be considered lethal when exposure lasts several minutes. 

 

 

Figure 1: Warning sign on pump 
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MSN 1770 (F) extract



CHAPTER 4 (MECHANICAL & ELECTRICAL INSTALLATIONS) 
back to Chapter 3 

4.1 MACHINERY 

4.1.1 General Requirements 

4.1.1.1 Machinery installations should comply with the general requirements 
given below and to the requirements of the Certifying Authority. Other 
installations proposed may be specially considered, provided that full 
information is presented to and approved by the Certifying Authority. Attention 
is drawn to Chapter 11, Clean Seas, regarding prevention of pollution. 

4.1.2 Machinery Installations 

4.1.2.1 Machinery and pressure vessels should be of a design and construction 
adequate for the service for which they are intended (fit for purpose) and be 
efficiently installed (taking into account the manufacturer’s guidance) and 
protected so as to minimise any danger to persons on board. Due regard should 
be given to moving parts, hot surfaces and other hazards. 

4.1.2.2 Machinery spaces should be designed to provide safe and free access to 
all parts of the machinery that may require servicing at sea. 

4.1.2.3 Main and auxiliary machinery essential for the propulsion and safety of 
the vessel should be provided with effective means of control. The machinery 
should be capable of being brought into operation from the “deadship” 
condition. 

4.1.2.4 Where risk from over-speeding of machinery exists, provisions should 
be made to ensure that the safe speed is not exceeded. 

4.1.2.5 Machinery spaces that will be periodically unattended at sea should be 
provided with proper alarm, detection and machinery control systems. 

4.1.2.6 Means should be provided to prevent overpressure in any part of the 
machinery and  pressure vessels (refer to section 4.1.5). 

4.1.2.7 Main engines controlled from the engine room, should also be 
controlled from a separate area, soundproofed and insulated from the engine 
room and accessible without entering the engine room. 



4.1.2.8 The wheelhouse is considered to be an area that meets the requirements 
of section 4.1.2.7. 

4.1.2.9 To ensure safety of personnel, it should be possible to start and stop the 
main engine(s) from the engine room, in addition to any wheelhouse control. 

4.1.3 Means for Going Ahead and Astern 

4.1.3.1 Every vessel should have adequate power for going ahead and astern to 
maintain proper control of the vessel in all foreseeable service conditions.   

4.1.3.2 

The main propulsion machinery and all auxiliary machinery essential to the 
propulsion and the safety of the vessel should be designed to operate when the 
vessel is upright and when inclined at any angle of heel and trim up to and 
including 22.5 degrees and 7.5 degrees respectively, either way under dynamic 
conditions. 

N

4.1.4 Engine Starting 

4.1.4.1 Main or auxiliary engines should be capable of being started from the 
dead-ship condition without external aid. Such means should be either 
hydraulic, air, hand or electric starting or other means acceptable to the 
Certifying Authority. 

4.1.4.2 Main engine starting arrangements should be adequate to start the main 
engine or engines not less than six times successively. 

4.1.4.3 When the sole means of starting is by battery, provision should be 
made, via a change over switch, to make available an alternative battery as a 
safeguard for starting. Charging facilities should be available for the batteries in 
accordance with the requirements of section 4.2.9. 

4.1.4.4 Every vessel in which machinery essential for the propulsion and safety 
of the vessel is required to be started, operated or controlled solely by 
compressed air, should be provided with an efficient air system, including an 
adequate number of air compressors and air storage receivers and should be so 
arranged as to ensure that an adequate supply of compressed air is available 
under all foreseeable service conditions. 

4.1.5 Air Pressure Systems 

4.1.5.1 Air pressure systems should be designed, constructed and pressure 
tested to the satisfaction of the Certifying Authority. 



4.1.5.2 Means should be provided to prevent excess pressure in any part of 
compressed air systems and wherever water-jackets or casings of air 
compressors and coolers might be subjected to dangerous excess pressure due 
to leakage into them from air pressure parts. Suitable pressure-relief 
arrangements should be provided. 

4.1.5.3 The main starting air arrangements for main propulsion internal 
combustion engines should be adequately protected against the effects of 
backfiring and internal explosion in the starting air pipes. 

4.1.5.4 All discharge pipes from starting air compressors should lead directly to 
the starting air receivers and all starting pipes from the air receivers to main or 
auxiliary engines should be entirely separate from the compressor discharge 
pipe system. 

4.1.5.5 Provision should be made to reduce to a minimum the entry of oil into 
the air pressure systems and to drain these systems. 

4.1.5.6 Compressed air systems should be well maintained, examined at regular 
intervals and appropriately certified. 

4.1.6 Propeller Shafts 

4.1.6.1 Every propeller shaft should be designed and constructed to the 
satisfaction of the Certifying Authority, to withstand the maximum working 
stresses to which it may be subjected, with a factor of safety that is adequate 
having regard to: 

i)the material of which it is constructed; 

ii)the service for which it is intended; 

iii)the type and size of prime mover or motor by which it is driven or of which 
it forms a part. 

4.1.7 Gearboxes 

4.1.7.1 Where fitted, gearboxes should be suitable for the intended purpose and 
installed and maintained in an efficient manner, to the satisfaction of the 
Certifying Authority.   



 

4.1.8 Propeller and Stern Gear 

4.1.8.1 As appropriate to the vessel, the propeller materials and design in total 
(including shaft brackets, propeller securing, bearings, stern-tube and thrust 
block) and supporting structures should correspond to the operating conditions 
for the vessel. Design, construction and fitting standards should be to the 
satisfaction of the Certifying Authority. 

4.1.9 Controllable Pitch Propellers 

4.1.9.1 Where any vessel is equipped with a controllable pitch propeller, the 
propeller and its control gear should be adequate having regard to the intended 
service of the vessel and be to the satisfaction of the Certifying Authority. 

4.1.10 Exhaust Systems 

4.1.10.1 Exhaust pipes and silencers of every internal combustion engine 
should be adequately cooled or lagged to protect persons on board the vessel. 
 Oil and fuel pipes should be kept as clear as practicable from exhaust pipes 
and turbochargers. 

4.1.11 Cooling Water and Other Seawater Systems 

4.1.11.1 

All new or replacement installations of sea water piping and fittings for 
cooling water systems should be of aluminium bronze, cupro-nickel or similar 
corrosion resistant material.    

4.1.11.2 

Heavy wall’ mild steel pipe for ‘cross vessel’ inlet mains may be used, 
provided that the internal diameter is 100 millimetres or greater and the pipe 
is galvanised internally after all fabrication work is complete.   

4.1.11.3 

Care should be taken to ensure that galvanic corrosion effects from dissimilar 
metals are prevented, by such means as isolation packing, washers and 
sleeves between the flanges and fasteners joining pipes.    

4.1.11.4 
Recommendations may also be found in MGN 190 (F): Fishing Vessels – The 
Premature Failure of Copper Pipes in Engine Cooling Water Systems.   

4.1.11.5 
Sea water pipes, wherever practicable, should be connected by means of 
bolted flanges, visible and readily accessible for maintenance and inspection 
purposes as done in section 4.1.12.4. 



 
Existing vessels should be fitted with such arrangements whenever 
seawater pipework is renewed. 

E

4.1.11.6 

Where cooling water services are essential for the cooling of the propelling 
machinery, alternative means of circulating water should be provided in the 
event of failure of the primary source. Such alternative means should be 
demonstrated to the satisfaction of the Certifying Authority. 

  

4.1.11.7 

Sea water suctions of cooling systems essential for internal combustion 
machinery should be provided with strainers suitably arranged so that they 
may be cleaned without interrupting the supply. 

  

4.1.11.8 

New vessels should be fitted with at least two main seawater cooling inlets, 
with one inlet fitted on each side of the vessel (except when fitted with ‘keel 
cooling’ arrangements). N

4.1.11.9 Refer also to section 2.2.6 (Scuppers, Inlets and Discharges)   

4.1.12 Fuel, Lubricating and Hydraulic Systems (fire hazards) 

4.1.12.1 

Pipes used to convey lubricating oil, cooling oil or hydraulic oil should be 
made of seamless steel or other suitable material and should be properly 
installed. Pipes, joints and fittings, other than those fitted in hydraulic control 
systems, should, before being put into service for the first time, be subjected 
to a test by hydraulic pressure to twice their maximum working pressure and 
at any time thereafter should be capable of withstanding such a test. 

  
  
  
  

4.1.12.2 

Main engine lubricating oil filters, capable of being readily dismantled for 
cleaning or replacement, should be provided. Sufficient spare filter elements 
should be carried on board.   

4.1.12.3 
Adequate means should be provided for indicating failure of the main engine 
lubricating oil system.   

4.1.12.4 

The length of any flexible pipework in the engine room should be as short as 
possible according to the service conditions. 

In new vessels it is recommended that such lengths should not exceed 1500 
millimetres. N

4.1.12.5 Where flexible hydraulic pipes are fitted to new vessels within a high fire risk 
area, such pipes should be fire proof and capable of withstanding a fire test N



to 800o centigrade for 30 minutes. One of the following standards may be 
used to verify such a test: 

BS ISO 15540:1999 – Fire resistance of hose assemblies – Test methods; and

BS ISO 15541:1999 – Fire resistance of hose assemblies – Requirements for 
the test bench. 

4.1.12.6 

The construction requirements of flexible hoses fitted within high fire risk 
area should comply with one of the following British Standards (BS): 

BS EN 853;1997 Rubber covered wire braided reinforced hydraulic type. 

BS EN 856; 1997. Rubber covered spiral wire reinforced hydraulic type 

  
N

4.1.12.7 Equivalent or higher standards may be accepted by the Certifying Authority.   

4.1.12.8 
Where the failure of a flexible pipe or connection could result in oil being 
sprayed onto a source of ignition, then spray/splash guards should be fitted.   

4.1.12.9 
Existing vessels should comply with sections 4.1.12.5, 4.1.12.6 and 
4.1.12.7 whenever systems are renewed or fitted. 

  
E

4.1.12.1
0 

All hydraulic pumps should be fitted with a remote stop facility.   

4.1.12.1
1 

Where tubular gauge glasses are fitted to lubricating oil or hydraulic oil tanks 
they should be of substantial construction, adequately protected and, where 
the capacity of the tank exceeds 40 litres, they should be fitted with self-
closing arrangements on the tank. 

  

4.1.12.1
2 

Hydraulic oil tanks with a capacity greater than 65 litres should comply with 
section 4.1.13.11   

4.1.12.1
3 

Hydraulic oil storage tanks directly supplying pumps may, in place of section 
4.1.13.11, be accepted with automatic non-return valves (which may be 
integral with the pump), provided that the pumps can be stopped remotely. 
Any flexible pipes/hoses fitted should comply with sections 4.1.12.5 and 
4.1.12.6 (above) and if fitted between the pump and the storage tank, they 
should be located and protected such that in the event of hose failure, 
hydraulic oil will not come into contact with an ignition source. 

  

4.1.12.1
4 

Hydraulic oil storage tanks, with a capacity greater than 65 litres, should be 
fitted with an alarm to detect leakage from the system. N



4.1.13 Oil Fuel Installations 

4.1.13.1 
Oil fuel used in machinery should have a flash point of not less than 
60o centigrade (Closed Cup Test).   

4.1.13.2 

Oil fuel tanks should be properly constructed and provided with save-alls 
or gutters in way of valves and fittings. Such tanks should not be situated 
directly above engines, heated surfaces, stairways, ladders or electrical 
equipment other than unbroken runs of cable. Prior to installation, tanks 
should be subjected to a suitable pressure test to the satisfaction of the 
Certifying Authority. 

  

4.1.13.3 

Means should be provided for measuring the contents of oil fuel tanks and 
means provided to prevent overpressure in such tanks. The sounding 
arrangements or oil level indicating gear fitted to settling tanks or daily 
service tanks should not permit the escape of oil if these tanks are 
overfilled. Oil level indicators should not allow oil to escape in the event of 
their being damaged. 

  

4.1.13.4 
Oil fuel, lubricating oil and other flammable oils should not be carried in 
fore peak shell tanks.   

4.1.13.5 

Fuel filling and venting pipes should be constructed of steel, adequately 
supported and of sufficient dimensions to prevent spillage during filling. A 
venting pipe should be led to the open atmosphere terminating in a position 
level with or higher than the fuel filling mouth and where there is no 
danger of fire or explosion resulting from the emergence of oil vapour from 
the pipe (refer also to section 2.2.6). The open end of the pipe should be 
protected against: 

i)water ingress - by ball float or equivalent means; 

ii)flame ingress - by a corrosion resistant gauze mesh (that can be detached 
for cleaning). 

  

4.1.13.6 
Existing vessels may be accepted with other suitable means of 
protection, if arranged to the satisfaction of the Certifying Authority. E

4.1.13.7 
Where pipes also serve as overflow pipes, provision should be made to 
prevent pollution of the sea.   

4.1.13.8 
The overflow should not run into or near a machinery space, galley or other 
space where ignition may occur.   



4.1.13.9 

Air pipes from oil fuel tanks and levelling pipes attached to tanks should 
have a net cross-sectional area not less than 1.25 times that of the filling 
pipes.   

4.1.13.10 
Self-closing type drains should be provided for the removal of water from 
oil fuel in storage tanks or settling tanks or in oily water separators.   

4.1.13.11 

Means should be provided to isolate a source of fuel (either fuel or oil, 
capacity greater than 65 litres) that may feed a fire in an engine space. A 
valve or cock, capable of being closed from a position outside the engine 
space, should be fitted in the fuel feed pipe as close as possible to the tank 
and in an accessible position.  Tanks to be considered for such an 
arrangement are those fitted with an outlet valve which may be left open 
during normal operation of the vessel.  Inlet and re-circulation valves 
should be of the non return type. 

  

4.1.13.12 

Electric driven fuel and oil pumps should be fitted with a remote stop at a 
suitable position outside the machinery space 
 
It is recommended that existing vessels are fitted with such an 
arrangement. 

N
 
 
 
  
E

4.1.13.13 

Save-all(s) or equivalent means of containment of spillage should be 
provided below fuel pump(s), auxiliary engines, oil pumps and filter(s). 
 
Existing vessels should be fitted with such arrangements, as far as 
practicable. 

N
 
 
 
  
E

4.1.13.14 

Fuel supply lines to main propulsion and essential auxiliary machinery 
should be provided with duplicate filters, so constructed that either filter 
may be dismantled for cleaning without disrupting the fuel supply through 
the filter in use. 

  

4.1.13.15 
Oil fuel filling points should be so arranged that oil fuel will not readily be 
spilled, overflow, drain or lodge in any space.   

4.1.13.16 

Pipes used to convey fuel oil should, wherever possible, be made of 
seamless steel or other suitable material and should be properly installed, 
taking into consideration vibration and chafing. Pipes, joints and fittings 
should, before being put into service for the first time, be subjected to a test 
by hydraulic pressure to twice their maximum working pressure, and at any 
time thereafter should be capable of withstanding such a test.  Where fitted, 
flexible pipes should comply with section 4.1.12.5, to the satisfaction of the 
Certifying Authority. 

  



4.1.13.17 

Where tubular gauge glasses are fitted to oil fuel tanks they should be of 
substantial construction, adequately protected and fitted with self-closing 
arrangements on the tank.   

4.1.14 Ventilation 

4.1.14.1 Adequate means of efficiently ventilating the engine room under all 
operating conditions, with doors and hatches closed, should be provided. 

4.1.15 Refrigerating Plant 

4.1.15.1 Refrigerating plants should be of a design and construction adequate 
for the service for which they are intended and should be so installed and 
protected as to reduce to a minimum any danger to persons on board. 
Refrigerant detection sensors, compatible with the refrigerant being used, are 
recommended to be fitted (where practicable). 

4.1.15.2 Ammonia, methylchloride or chlorofluorocarbons (CFCs, with ozone 
depleting potential higher than 5% of CFC-11) should not be used as 
refrigerants. 

4.1.15.3 Where refrigerating plants are installed they should be maintained in 
an efficient working condition and examined at regular intervals. 

4.1.16 Spare Gear 

4.1.16.1 Adequate spares should be provided for normal operation of the main 
machinery, auxiliary machinery and electrical equipment, having regard to the 
intended service of the vessel. Such spares should include fuel filters, oil filters, 
temporary means of repairing pipework, seawater pump spares, bilge pump 
spares, tool-kit, fuses and light bulbs. 

4.2    ELECTRICAL ARRANGEMENTS 

4.2.1 General 

4.2.1.1 

The electrical arrangements should be such as to minimise the risk of fire and 
electric shock and satisfy the requirements of the Certifying Authority. The 
installation should also be designed and constructed so as to ensure the proper 
functioning of all equipment necessary to maintain the vessel in normal 
operational and living conditions without recourse to an emergency power 

  



supply. 

4.2.1.2 

Tanks, machinery or other metallic objects that do not have good electrical 
continuity with the water surrounding the vessel should have special earthing 
arrangements to reduce potential risk.   

4.2.1.3 

For general guidance, a number of the most common standards that are 
appropriate to a small vessel are listed in section 4.2.6. Other standards that 
are considered more appropriate and safe for a particular application may 
also be used for guidance 

N

4.2.2 Systems 

4.2.2.1 

DC Systems should be of the two wire insulated type, with double pole switches 
 used 
 
Other DC systems on existing vessels are acceptable. 

N

  
E

4.2.2.2 It is recommended that AC systems are of the insulated neutral type. N

4.2.2.3 
Hull return systems for earth monitoring and impressed current systems are 
acceptable.   

4.2.2.4 

For vessels with systems of 50 volts or less, the insulation resistance should be 
at least 0.3 megohm. For vessels with systems greater than 50 volts, the 
insulation resistance should be at least 1.0 megohm. A low voltage instrument 
should be used for testing to avoid the possibility of damage. 

  

4.2.2.5 
Insulated neutral distribution systems should be continuously monitored by 
suitable means.   

N

4.2.2.6 

All circuits except the main supply from the battery to the starter motor and 
electrically driven steering motors, should be provided with electrical 
protection against overload and short circuit, (i.e. circuit breakers should be 
installed). Short circuit protection should be for not less than twice the total 
rated current load in the circuit protected. 

  

4.2.3 Distribution Systems 

4.2.3.1 Main and emergency switchboards should be suitably guarded and 
arranged to provide easy access without danger to any person. Adequate non-
conducting mats or gratings should be provided. Exposed parts that may have a 



voltage between conductors or to earth exceeding 55 volts should not be 
installed on the face of any switchboard or control panel. 

4.2.3.2 Where two or more generating sets may be in operation at the same 
time for providing the auxiliary services essential for the propulsion and safety 
of the vessel each generator should be arranged to supply such essential 
services and means should be provided to trip automatically sufficient non-
essential load when the total current exceeds the connected generator capacity. 
It should be possible to connect such generators in parallel whilst maintaining 
continuity of electrical supply. 

4.2.3.3 Cable systems and electrical equipment should be so installed as to 
reduce interference with radio reception to a minimum. 

4.2.4 Lighting 

4.2.4.1 Lighting circuits should be distributed through the spaces so that a total 
blackout cannot occur due to the failure of a single protective device. 

4.2.4.2 Where general lighting is provided by a single centralised source, an 
alternative source of lighting should also be provided sufficient to enable 
persons to make their way to the open deck or to permit work on essential 
machinery. 

4.2.4.3 Emergency lighting should be provided to illuminate the wheelhouse, 
the machinery space, all means of escape, the survival craft launching and 
embarkation areas and man-overboard rescue equipment and rescue areas. 

4.2.4.4 The stroboscopic effect of fluorescent lighting should be avoided. 
               N 

4.2.5 Hazardous Spaces 

4.2.5.1 Electrical equipment, other than lighting, should not normally be 
installed in a space where petroleum vapour or other hydrocarbon gas may 
accumulate. When electrical equipment is unavoidably installed in such a 
space, it must comply with a recognised standard for prevention of ignition of 
the flammable atmosphere and wherever possible, switches should fitted 
outside that space. 



 

4.2.6 Reference Standards 

4.2.6.1 

The Institution of Electrical Engineers Regulations for the Electrical and 
Electronic Equipment of Ships with Recommended Practice for their 
Implementation, 6th Edition 1990 and subsequent supplements. N

4.2.6.2 
BS 6883(1999), Specification for elastomer insulated cables for fixed wiring in 
vessels. (Suitable for lighting, power, control, instrumentation and propulsion 
circuits) 

N

4.2.6.3 
IEC 600 92-350, Low-voltage shipboard power cables. (General construction 
and test requirements for shipboard cables with copper conductors intended 
for low-voltage power systems at voltages up to and including 0.6/1kV.) 

N

4.2.6.4 ISO 10133, Small Craft - Electrical systems - Extra-low voltage D.C. 
installations. N

4.2.6.5 ISO 13297, Small Craft - Electrical systems - Alternating current installations. N

4.2.6.6 BS EN 28846, Small Craft - Electrical devices - Protection against ignition of 
surrounding flammable gases. N

4.2.7 Electrical Precautions 

4.2.7.1 Electrical equipment should be so constructed and installed that there 
will be no danger to any person handling it in a proper manner. 

i)Subject to section ii), where electrical equipment is to be operated at a voltage 
in excess of 55 volts the exposed metal parts of such equipment that are not 
intended to have a voltage above that of earth, but which may have such a 
voltage under fault conditions, should be earthed; 

ii)Exposed metal parts of portable electrical lamps, tools and similar apparatus, 
to be operated at a voltage in excess of 55 volts should be earthed through a 
conductor in the supply cable unless, by the use of double insulation or a 
suitable isolating transformer, protection at least as effective as earthing 
through a conductor is provided. 

4.2.7.2 Fixed electrical cable should be of a flame retarding type. All metal 
sheaths and armour of any electric cable should be electrically continuous and 
should be earthed. Electric cable that is neither metal sheathed nor armoured 
should, if installed where its failure might cause a fire or explosion, be 
effectively protected. 



4.2.7.3 Wiring should be supported in such a manner as to avoid chafing or 
other damage (refer to section 4.2.6 above). 

4.2.7.4 Joints in all electrical conductors except those in low voltage 
communications circuits should be made only in junction or outlet boxes or by 
a suitable method such that it retains the original mechanical, flame retarding 
and electrical properties of the cable. Junction or outlet boxes should be so 
constructed as to confine the spread of fire. 

4.2.7.5 Lighting fittings should be so arranged that the rise in temperature will 
not damage the associated wiring or cause a fire risk in the surrounding 
materials, especially where fitted at the head of bunk beds. 

4.2.7.6 Every lighting circuit terminating in a fish hold or similar space should 
be provided with an isolating switch positioned outside that space. 

4.2.8 Equipment and Installation Requirements 

4.2.8.1 

Where electrical power is the only means for maintaining auxiliary services 
essential for propulsion or safety of the vessel, a main source of electrical 
power should be provided comprising of at least two independent generators, 
one of which may be driven by the main engine. Such services should be 
capable of being provided when any one of the sources of electrical power is 
out of operation. 
 
Existing arrangements for existing vessels will continue to be accepted. 

N

E
 

4.2.8.2 

The power rating of each of the generators required in section 4.2.8.1 should be 
sufficient to simultaneously supply the essential services required for 
propulsion, navigation and safety of the vessel. Such services include lighting, 
communications, bilge pumps, steering gear, fire pumps and navigation lights. 

 

4.2.8.3 

The output of any generator or alternator driven by a variable speed engine 
should be based on the lowest operational speed of the engine. Throughout the 
entire operating engine speed range, the generator or alternator should operate 
within its safe speed range. 

  

4.2.8.4 

Sources of electrical power should be so arranged to operate efficiently in the 
conditions detailed in section 4.1.3.2. 
 
Existing arrangements for existing vessels will continue to be accepted. 

N

E

4.2.8.5 Where transformers form an essential part of the supply system, they should be 
arranged to ensure continuity of supply.   

4.2.8.6 Main and emergency lighting systems should be such that a fire or other N



incident in the spaces containing either source of supply will not render the 
other system inoperable. 

4.2.9 Accumulator (Storage) Batteries 

4.2.9.1Accumulator (storage) batteries should be housed in boxes, trays or 
compartments that are constructed to provide protection of the batteries from 
damage and ventilated to outside atmosphere to reduce the accumulation of 
explosive gas to a minimum. Where fans are fitted in exhaust ducts from 
compartments assigned principally to the storage of batteries they should be of 
a flameproof type. Electrical arrangements liable to arc should not be installed 
in any compartment used principally for the storage of accumulator batteries. 
Lead acid and nickel alkaline batteries should not be housed in the same space. 

4.2.10 Emergency Power Source 

4.2.10.1 An emergency electrical power source should be located outside the 
engine room and should, in all cases, be so arranged as to ensure that in the 
event of fire or other failure of the auxiliary installation, the emergency 
electrical power source will provide the simultaneous functioning for at least 
three hours of the following services: 

i)the internal communication system, fire detectors and emergency signals; 

ii)the navigation lights; 

iii)the emergency lights (in stairways, exits, machinery spaces, wheelhouse and 
liferaft launching stations); 

iv)the radio installation (reference should be made to The Merchant Shipping 
(Radio)(Fishing Vessels) Regulations, SI 1999, No. 3210). 

Vessels 18 metres in length LBP and over, constructed before 23 November 1995, 
may continue to locate the emergency electrical power source inside the engine 
room, where structural characteristics do not permit relocation. 

E

4.2.10.2 The emergency source of electrical power may be an independently 
driven generator, provided with an independent fuel supply and means of 
starting, or accumulator batteries. 

4.2.10.3 If the emergency electrical power source is an accumulator battery and 
the main electrical power source fails, the accumulator battery should be 



automatically connected to the emergency electrical switchboard and supply 
power for an uninterrupted period of three hours to the systems referred to in 
section 4.2.10.1, above. 

4.2.10.4 The generating sets (required in section 4.2.8.1) should each be 
capable of charging such accumulator batteries. 

4.2.10.5 Adequate means should be provided to enable regular testing of the 
emergency source of electrical power.        N 

4.3 BILGE PUMPING 

4.3.1 General 

4.3.1.1 A vessel should be provided with efficient means for removal of water 
entering any compartment below the weather deck (other than a tank 
permanently used for carriage of liquids that is provided with efficient means of 
pumping or drainage). 

4.3.1.2 Section 11.1 contains requirements for prevention of pollution of the 
sea. 

4.3.2 Bilge and Fish Processing Space Pumping Arrangements 

4.3.2.1 

Every vessel should be provided with: 
 
i)Efficient means of draining any compartment, other than a compartment 
appropriated for the storage of oil or fresh water, when the vessel is upright or 
is listed not more than five degrees either way. Suction(s) should be provided 
in the engine room and in the fish hold to the lowest drainage level of the 
compartment. 
 
ii)The bilge suctions and means of drainage should be so arranged that water 
entering any main watertight compartment can be pumped out through at 
least two independent bilge systems and suctions. 
 
Existing arrangements for existing vessels will continue to be accepted. 

iii)Where wet fish processing takes place within a weathertight compartment 
that does not have sufficient freeboard to permit direct overboard discharge 
via scuppers or other arrangements (see paragraph 2.2.6.2), that space should 
be provided with independent pumping arrangements having a capacity of at 
least 1.5 times the wash water supply. Where pumping arrangements are 
intended to cater for solid waste, discharge should be arranged via local 

N

E



sumps with pumps suitable for pumping fish waste products. 

4.3.2.2 

All vessels should have: 

i)Not less than two separate bilge pumps, each having a minimum capacity 
(Q) calculated as follows: 

Q = (0.00575) Dm
2  (metres3 per hour) 

where Dm= bilge main diameter (millimetres) and 

 

L= length of vessel (metres) 

B= breadth of vessel (metres) 

D= depth of vessel (metres) 

ii)On new vessels, both pumps should be power driven, with at least one 
pump driven by independent means. 

iii)On existing vessels, at least one pump should be power driven and the 
second may take the form of either: 

a)a power driven pump, powered by separate means to the first pump); 
or 

b)a portable salvage pump; or 

c)a submersible pump, powered by separate means to the first pump; or 

d)a hand operated bilge pumping system. 

Note:The capacity of systems (a) to (d) above should satisfy the minimum 
capacity (Q).  If not, a portable salvage pump, satisfying the minimum 
capacity (Q) should be provided. 

A portable salvage pump may also be used as an emergency fire pump and it 
is recommended that existing vessels (particularly those vessels fitted with 
non- watertight bulkheads or singular bilge systems) carry such a pump in 
addition to the minimum requirements. 

N

E

4.3.2.3 A general service pump, of minimum capacity (Q), may be used as a power 
driven bilge pump.   

4.3.2.4 Bilge ejectors do not meet the requirements of a power driven bilge pump.   



4.3.2.5 
Bilge pumps should be self-priming. Pumps, whether operated by hand or 
power, should be capable of drawing water from any space as required by 
section 4.3.1.1. 

  

4.3.2.6 Distribution boxes, valves and cocks fitted in bilge pumping systems should 
be in accessible positions.   

4.3.2.7 

In every vessel- 

i)pipes from the pumps for draining hold spaces or any part of the machinery 
space should be independent of pipes that may be used for filling or emptying 
spaces in which water or oil is carried; 

ii)bilge pipes should be of steel or other suitable material having flanged 
joints wherever practicable. Flexible piping, if accessible for inspection and 
jointed with suitable clamps, may be installed where necessary. 

  

4.3.2.8 

Bilge main pipe diameters should be in accordance with section 4.3.2.2. 
 
Existing vessels may continue to comply with the requirements of The 
Fishing Vessels (Safety Provisions) Rules 1975. E

4.3.2.9 

Bilge branch suction pipes diameters should be not less than:   

 

Where Db = internal bilge branch line diameter or 40 millimetres,  whichever 
the greater 

C = length of compartment (metres) 

B = breadth of vessel (metres) 

D= depth of vessel (metres) 

Existing vessels may continue to comply with the requirements of The 
Fishing Vessels (Safety Provisions) Rules 1975. 

E

4.3.2.10 

Bilge pumping systems should be so arranged as to prevent water passing 
from the sea or from water ballast spaces into holds or into machinery spaces 
or from one watertight compartment to another. The bilge connection to any 
pump that draws from the sea or from water ballast spaces should be fitted 
with either a non-return valve or a cock which cannot be opened 
simultaneously either to the bilges and to the sea or to the bilges and water 
ballast spaces. 

  

4.3.2.11 Valves in bilge distribution boxes should be of a screw down non-return type.   



Non-return valves should be fitted in the discharge lines of hand operated 
bilge pumps unless the pumps are of suitable design and discharge directly 
onto the deck. 

4.3.2.12 
All bilge suctions should be fitted with readily accessible strainers. The total 
area of the perforation in the strainer should be not less than twice the cross 
sectional area of the bilge pipe. 

  

4.3.3 Bilge Alarms 

4.3.3.1 

A bilge alarm sensor should be fitted in the propulsion machinery space and 
fish hold(s) of the vessel. These alarms should be accessible for regular testing.
 
Existing vessels should be fitted with a fish hold sensor by the first 
periodical survey under this Code. 

 
 
 
E

4.3.3.2 To prevent pollution, bilge sensors in compartments containing pollutants 
should not automatically start bilge pumps.   

4.3.3.3 

Any auto-start bilge pump serving a clean compartment should be fitted with 
an audible and visual alarm at the control position(s) so that the reason for 
pumping may be investigated. Such pumps should also be fitted with a 
“manual override” to start the pump. 

  

4.3.3.4 

Each dry compartment provided with a bilge suction capability (built-in or 
portable) should be fitted with a bilge level alarm if the level of bilge water can 
not be readily checked visually without entering the compartment. 
Alternatively, spring loaded drain valves may be fitted outside the 
compartment as a means of checking the bilge level. 

  

4.3.3.5 A bilge alarm should provide an audible and visual warning at the control 
position(s).   

4.3.3.6 

Each engine room bilge alarm system should be provided with: 
 
i) a secondary, independent bilge alarm system; or 
ii) a “fail safe “ warning should the bilge alarm circuit become faulty. 
 
Existing vessels should be fitted with (i) or (ii) above, by the first 
periodical survey under this Code. 

 
 
 
 
 
E

4.3.3.7 Further guidance for bilge alarms and bilge pumps is provided in MGN 165(F).   

 



4.4 STEERING GEAR, RUDDERS, ANCHORS AND CHAIN CABLES 

4.4.1 Steering Gear 

4.4.1.1 Every vessel should be provided with a main steering gear and an auxiliary 
means of actuating the rudder to the satisfaction of the Certifying Authority.   

4.4.1.2 

The main steering gear and the auxiliary means of actuating the rudder should 
be arranged so that as far as is reasonable and practicable a single failure in one 
of them will not render the other one inoperative. If electrical power is lost in 
the wheelhouse, the auxiliary steering should remain operable. 

  

4.4.1.3 

In every vessel: 

i)the main steering gear including any rudder, stock, tiller and associated fitting 
should be of adequate strength and capable of steering the vessel at the 
maximum ahead service speed and should be so designed that they are not 
damaged at maximum astern speed or in any other operating condition; 

ii)the auxiliary means of steering should be capable of being brought rapidly 
into action and should enable the vessel to be steered at a navigable speed. 

  

4.4.1.4 

The main steering gear should be capable of turning the rudder from 35 
degrees on one side to 35 degrees on the other in 30 seconds when the vessel is 
at navigable speed and from 20 degrees on one side to 20 degrees on the other 
in 30 seconds when the vessel is at maximum ahead service speed, with the 
rudder totally submerged. 

N

4.4.1.5 Every vessel should have a rudder position indicator in the wheelhouse.   

4.4.2 Vessels Fitted with Steering Devices other than Rudders 

4.4.2.1 If a vessel is fitted with a steering device other than a rudder, the 
construction and operation of such a device should be adequate and suitable for 
its intended purpose. 

4.4.3 Electrical and Electro-hydraulic Steering Gear 

4.4.3.1 Where electrical or electro-hydraulic steering gear is fitted, indicators 
should be provided which will show when the power units of such steering gear 
are in operation. These indicators should be situated in the machinery control 
room or other suitable position and in the wheelhouse. 

4.4.3.2 Where electrical power is the only source of power for steering, in the 
event of electrical systems failure, either of the following provisions should be 
available for emergency steering: 



i) a portable tiller arm that can mount on the top of the rudder stock and be 
operated by a block and tackle system; or 

ii) a hand pump powered by a hydraulic system with direct connection via a 
hydraulic ram to the tiller arm (this may be a helm-mounted pump within the 
steering system). 

4.4.3.3 An efficient form of communication between the main control position 
and the emergency steering position should be provided. 

4.4.3.4 Each circuit should be adequate for the most severe load condition; 
short circuit protection only should be provided. 

4.4.4 Anchors and Cables 

4.4.4.1 

Every vessel should be equipped with anchors and chain cables sufficient in 
weight and strength, having regard to the vessel’s size and intended service. 
Wire rope of suitable strength (e.g. trawl warps) may be substituted for chain 
cable provided that a length of chain cable is attached between the wire rope 
and the anchor. The size of this chain should be appropriate to the anchor 
weight and length of the chain cable should not be less than the LOA of the 
vessel. 

     
   

4.4.4.2 The anchor(s) with the associated cable should be stowed to enable rapid 
deployment and be provided with means of retrieval.   

4.4.4.3 

Anchor weights and lengths of cables should comply with the table 1 on the 
following page (subject to 4.4.4.4, 4.4.4.5 and 4.4.4.6 below) where: 

Equipment numeral = D2/3 + 1.6BH + A/10 

Where: 

A= area (in metres2) in profile view of the hull, superstructures and houses 
above the deepest operating waterline, having a breadth greater than B/4   

B = breadth of vessel (in metres) 

H = freeboard midships (in metres) from the deepest operating waterline to 
the freeboard deck, plus the sum of the heights, in metres, of each tier of 
superstructures and houses at the centreline, each tier having a breadth 
greater than B/4 

D= displacement, in tonnes, to the deepest operating waterline. 

N 

4.4.4.4 Where stud link cable is used, the diameter may be 1.5 millimetres less than 
the tabular diameter. N 



4.4.4.5 * Where it is proposed to use high holding power anchors, a reduction in 
anchor weight of up to 20% will be considered. N 

4.4.4.6 

** U2 Grade refers to special quality steel (wrought/cast with a tensile 
strength in the range 490 - 690 N/millimetres2). 

Chain cables constructed of mild steel (U1) (tensile strength in the range 300 
- 490 N/millimetres2) should be increased by 14% in diameter. 

N 

4.4.4.7 The anchor and cable arrangements on existing vessels will be accepted 
provided those arrangements continue to remain efficient in service. E 

TABLE 1 

EQUIPMENT 
NUMERAL 

TOTAL ANCHOR 
WEIGHT IN KGs 
(MINIMUM)* 

MIN NO OF 
ANCHORS 

MINIMUM 
LENGTH OF 
CABLE IN 
METRES 

SIZE OF 
CHAIN 
CABLE IN 
MM; U2** 

UP TO 60 95 1 82.5 12.0 
61-80 130 1 82.5 12.0 
81-90 165 1 82.5 12.0 
91 -100 190 1 110 14.0 
101-110 210 1 110 14.0 
111-120 245 1 110 15.0 
121 - 130 270 1 110 15.0 
131 - 140 305 1 137.5 16.0 
141 - 150 350 1 137.5 16.0 
151 - 175 435 1 137.5 19.0 
176-205 520 1 137.5 20.5 
206-240 590 1 137.5 22.0 
241-280 660 1 165 24.0 

For intermediate values of equipment numeral, linear interpolation may be 
carried out for anchor weights, cable lengths and sizes.             N 
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M A R I N E  A C C I D E N T  I N V E S T I G A T I O N  B R A N C H

FLYER TO THE FISHING INDUSTRY
Fatal accident to a crewman while operating a petrol  

engine-driven pump in a fishing vessel’s fish hold

Background

One crewman died and two more crewmen required evacuation to hospital by helicopter for 
medical treatment when they were poisoned by carbon monoxide on board a 23m fishing vessel, 
which was acting as a guard vessel, more than 100 nautical miles from land.

Two crewmen took a petrol engine-driven salvage pump (Figure 1) into the fish hold to pump oily 
water from the bow thruster space overboard. One of the crewmen started the engine, but the 
pump would not prime; he persevered for over an hour to get the pump to work, and the engine was 
running for most of this time.

The fish hold had no forced ventilation system and the hatches, except for a small access hatch, 
were closed. The pump was labelled ‘The engine emits toxic carbon monoxide. Do not use in an 
enclosed space’ (Figure 2).

Figure 1:  The petrol engine-driven salvage pump Figure 2: Warning notice on pump



Analysis

The petrol engine produced poisonous carbon monoxide that built up to fatal levels in the 
unventilated fish hold.  The first crewman continued to work in the fish hold space, close to the 
engine for enough time for him to be overcome by the poisonous gas.

As the fishing vessel did not have a gas monitor on board, the crew were not able to check 
whether the fish hold was safe to enter, and they had no breathing apparatus to allow them to 
enter the toxic atmosphere safely.  Consequently, the three remaining crewmen risked their lives 
in their attempt to rescue the collapsed crewman. 

Safety lessons

Before using petrol or diesel-driven portable pumps, owners, skippers and crewmen working on 
fishing vessels should ensure that:

•	 The pumps are not used in enclosed spaces, such as fish holds, unless the engine 
exhaust is vented to fresh air outside the space.

•	 They fully understand the risks of carbon monoxide poisoning.

•	 They think about the risks involved and ensure that the potential hazards are removed 
or any adverse effects are reduced.

•	 They consider how to rescue safely a crewman who has collapsed in the toxic 
atmosphere of an enclosed space.

This flyer and the MAIB’s investigation report are posted on our website:

www.maib.gov.uk

For all other enquiries:

Marine Accident Investigation Branch	 Tel: 	 023 8039 5500
Mountbatten House	 Fax: 	 023 8023 2459
Grosvenor Square	 Email: 	 maib@dft.gsi.gov.uk
Southampton
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