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R e c o m m e n d a t i o n s  fo r  

F I R E  P R O T E C T I O N  OF V E S S E L S  
in  C o u r s e  of  C o n s t r u c t i o n  a n d  U n d e r  R e p a i r .  

F O R E W O R D .  

The first standard on this subject was adopted tentatively by the N F P A  
in 1933 on recommendation of the Marine Committee, predecessor of the 
Marine Section. It was further considered in 1935, 1936, and 1937 and was 
finally adopted in 1938 on recommendation of the Marine Section Committee 
on Builders' Risk, Repair and Lay-Up. This edition was reprinted in 1942 
with editorial changes. With the reorganization of N F P A  marine activities 
in 1948, the Committee on Shipbuilding, Repair and Lay-Up was established. 
This committee prepared the following complete revision of the 1942 edition, 
dealing only with construction and repair of vessels. Further study of the 
fire problem on vessels during lay-up is being made by the committee. These 
recommendations, which supersede the 1942 edition, were endorsed by the 
General Committee on Marine Fire Protection and adopted by the Associa- 
tion at the 1950 annual meeting. 

I N T R O D U C T I O N .  

Owing to the quantity and character of combustible materials used in 
the construction of many vessels, such vessels in course of construction and 
during repair are readily vulnerable to fire. Long alleyways, unenclosed 
stairways, hatches and hoistways facilitate the rapid spread of fire through- 
out the vessel. The location of the shipyard is frequently so isolated that 
dependence for fire fighting is mainly on the private protection provided. 
Even where major municipal protection is available, the possible delayed 
response due either to lateness in the discovery of the fire or the absence of 
means for quick notification, lack of special equipment in many municipal 
fire departments for combating shipboard fires, or an unfamiliarity with ship 
construction due to the transitory nature of the risk may cause material 
damage or complete destruction before effective means of extinguishment 
can be brought into action. It is, therefore, obvious that every reasonable 
means of preventing fire should be provided and supplemented by such means 
of detection and protection equipment as will permit the prompt discovery, 
retard the spread, and permit extinguishment of any fire before it has 
passed the incipient stage. To this end the adoption of the following recom- 
mended safeguards is urged. 



PART I. 

VESSELS IN COURSE OF CONSTRUCTION. 

1. General Care and Cleanliness. 

(a) Vessels, shipways and outfitting piers should be kept as clean as 
conditions will permit. All accumulations, and particularly combustible rub- 
bish, refuse and waste materials, should be collected and safely disposed of 
promptly and at least daily as the work progresses. Areas in which hazard- 
ous work is to be done should be in a clean condition before such work is 
started. 

(b) Furni ture and other equipment usually crated or packed in excelsior 
or similar packing materials should be uncrated or removed from packing 
in a safe location, preferably well removed from vessels. All packing 
materials should be promptly and safely disposed of. 

(c) Temporary protective coverings such as tarpaulins which may be 
used to protect machinery, equipment, combustible stores or similar materials 
should either be of non-combustible material or properly flame-proofed. 

(d) Smoking should be prohibited except in locations specifically desig- 
nated as smoking areas-and approved by management or authority having 
jurisdiction. 

2. S t o r a g e  of Explosive and Flammable Materials. 
The storage of explosive, highly flammable or combustible materials 

should not be permitted on vessels in course of construction, nor in close 
proximity to the ways and outfitting berths. This should not be construed 
to prevent the storage of such quantities as may be necessary for the normal 
progress of the work, provided such storage is arranged so as not to obstruct 
fire-fighting operations. 

3. Use of  Open Flame or Spark Emitt ing Devices. 
(a)  Before any hot work requiring the use of riveting, welding, burn- 

ing, heating or other fire or spark producing operations is started, it should 
be the responsibility of the superintendent or his designated assistants to 
determine that such work may proceed with safety. Special attention is 
called to the danger of hot work in freshly painted areas, in refrigerated 
spaces, in close proximity to combustible stores or other materials and 
similar locations. Steps should be taken to assure that  all open fires are 
secured during meal times and that all fires are extinguished at the close 
of the work period. 

(b) It is particularly important that employees check the opposite 
sides of bulkheads or decks on which hot work is to be done, to be certain 
that there are no combustible materials, painted surfaces, wiring runways, 
etc., in contact with or in close proximity to such bulkheads or decks which 
may be damaged by heat or fire. 

(c) Hot work in bunkers or other fuel spaces containing flammable or 
combustible liquids or vapors, involving riveting, welding, burning, heating 
or other fire or spark producing operations, should be done only after certifi- 
cation in accordance with the N F P A - A B S  "'Regulations Governing the Con- 
trol of Gas Hazards on Vessels to be Repaired." 

(d) Heating for the personal comfort of employees or for other reasons 
should be done by means of steam, hot water, or electricity using the vessel's 
heating facilities so far as practicable. Where  salamanders are used they 
shou!d be of an approved type, burning coal or coke only, and should be 



permitted only where someone is constantly in attendance. They should be 
located a safe distance from combustible materials and so arranged as to 
avoid any danger of upset. Under  no conditions should compressed air  or 
oxygen be discharged into salamanders to increase the rate of burning. 
Attention is called to the need for adequate ventilation in confined spaces 
where salamanders are used. 

(e) Equipment such as blow torches, cutting and welding apparatus 
should be so stored at the close of each day's work as to prevent tampering 
by unauthorized persons. Oxygen, acetylene and other flammable gas lines 
should be disconnected at the source of supply at the end of each working 
shift, and the discharge end of the hose removed from below decks or 
enclosed spaces. Electrode holders should be so placed that  arcing or short 
circuits will not take place in case a control switch is accidentally closed. 

(f)  Where  there is any danger of starting fires in way of hot work, 
despite the fact that other ordinary precautions are employed, a fire watch 
should be provided to stand by during such operations with portable fire- 
fighting equipment ready to extinguish any incipient fire that may occur. 

4. Appl i ca t ion  o f  P a i n t s  and Other F l a m m a b l e  Compounds.  

No welding, burning, or other open flames or spark-producing machines 
or operations such as chipping, grinding, etc., should be permitted in close 
proximity to the application of flammable paints or other flammable com- 
pounds. Adequate ventilation should be provided in such areas as deemed 
necessary to maintain the atmosphere below the lower explosive limit or 
below the lower limit of toxicity as specified in Table I. of the Regulations 
Governing the Control of Gas Hazards on Vessels to be Repaired. (See 
page 196.) Where  artificial lighting is needed in hazardous areas, only 
approved explosion-proof lights should be used. 

5. T e m p o r a r y  Electr ica l  Ins ta l la t ions .  

Electrical wiring and equipment of a temporary nature should be sub- 
stantially installed so as to be safe from mechanical injury, and should be 
subject to frequent inspection. Defects in wiring, fixtures or equipment of 
a type liable to create dangerous conditions should be promptly remedied. 
Portable equipment should be properly fused and should be disconnected 
when not in use. Except where lights are required for inspection purposes, 
electric current to the vessel's lighting system should be cut off when no 
work is being done. Electric welding lines should be kept triced up off 
the decks wherever practicable. 

6. Protec t ion  to Door Openings .  

(a)  As construction progresses, so far as practicable, all door openings 
should be provided with their permanent doors. 

(b) In order to minimize the spread of fire, it is essential that all doors, 
including draft stop doors, fire screen doors and watert ight bulkhead doors, 
be kept closed when work is not in progress. So far as practicable, care 
should be taken that the closing of these openings is not obstructed or 
prevented by hose and pipe lines, electric connections or other lines. Pro- 
visions for disconnecting such lines should not be considered as a satisfactory 
alternative. All other openings through bulkheads such as vent ducts should 
be kept closed off during the course of construction, wherever practicable. 

(c) Where  doors to quarters are kept locked to prevent theft or un- 
authorized entry, the keys should be made available to the watchman and 



fire brigade, or should be located at a designated place aboard where they 
can be obtained without delay in emergencies by such personnel. 

7. Staging. 

Staging other than steel or fire retardant treated wood should be removed 
as soon as its purpose has been served. It  is recommended that combustible 
stocks be whitewashed or coated with other flame-retardant compounds to 
resist ignition from sparks and to retard the spread of fire. Small buildings 
or similar structures on or under shipways should be restricted to those abso- 
lutely necessary, and should be of non-combustible construction. 

8. Watch Service. 

(a)  During outfitting, it is recommended that there be installed o11 the 
vessel an approved watchmen's supervisory system of watch boxes con- 
nected to a central office where watchmen's signals will be received. 

(b)  Where  watch systems such as described in (a) are not feasible 
or are not deemed necessary, an approved watchman's portable clock system 
should be provided during the outfitting period. 

(c) Such watch service may also be necessary on the shipways during 
earlier stages of construction depending upon the degree of completion of 
vessels, combustibility of ways, stocks and staging, and the obstruction or 
congestion caused by the proximity of adjacent ways. 

(d) Before going on duty, watchmen should be informed of locations 
where riveting, welding, burning or other hot work has been carried on in 
the vicinity of combustible material during the previous work period. They 
should also be advised of the locations of freshly painted areas, tanks con- 
taining oil, or other hazardous conditions. All such locations should be 
inspected during the progress of the work and as soon as practicable after 
work has been stopped. The regular watch force should be assisted by other 
competent persons when necessary in order to complete the inspection within 
a reasonable period. The watchmen should be required to give further special 
attention to these locations during their rounds so as to ensure against the 
spread of any previously undetected fires. 

(e) Watchmen should be familiar with the location of all items of fire 
equipment on vessels, and should inspect them during their daily tours of 
inspection. 

(f)  Careful selection of watchmen is emphasized. Alertness, quick 
mental reaction, perfect hearing and sense of smell, good eyesight, bodily 
agility and good health are indispensable requirements for a competent 
watchman. 

9. Fire Alarm Service. 
At yards where private fire alarm systems are provided, temporary pri- 

vate fire alarm boxes should be installed on or near vessels under construc- 
tion. Where  private fire alarm or central station supervised watchman's 
system are not provided, telephones should be made available at convenient 
locations on or near vessels and connected to a central office where someone 
is constantly on duty, who is charged with the responsibility of and provided 
with suitable means for promptly summoning public or private fire-fighting 
facilities. 

10. Fire Protection Equipment. 

(a) Water  for fire extinguishing purposes should be available to all 
parts of vessels under construction. Approved 1 ~  in. and 2 ~  in. hose lines 
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of adequate length connected to shore hydrants or hose connections should 
lead to points on vessels convenient for use in an emergency. Adequate 
supplies of spare hose and nozzles should be readily available. 

(b) During the construction of large vessels, it is recommended that 
temporary pipe risers with hose connections be installed at the shipways 
and that a supply of hose be available at such connections on the various 
decks of vessels under construction. These risers should be installed in the 
ratio of one for each 200 feet of length of the vessel. For vessels at out- 
fitting piers, hose lines should be provided in this same ratio. 

(c) Where automatic sprinklers are installed as part of a vessel's per- 
manent fire equipment, they should be progressively placed in service as 
they are installed. 

(d) There should be provided at convenient locations throughout ves- 
sels, approved portable fire-fighting and extinguishing appliances such as 
hand extinguishers in suitable numbers, and emergency breathing apparatus. 
The location of such equipment should be suitably designated. This may 
be done effectively by red lights, continuously lighted when electric current 
is in service on vessels. 

(e) Equipment should be available for extinguishing Class B and C 
fires* which cannot be controlled by portable hand extinguishers. 

11. F i r e  Brigade.  

Except where a private fire department with paid members is separately 
employed, designated employees should form the nucleus of a fire brigade, 
and should be thoroughly drilled in the use of the extinguishing equipment 
provided, including the laying of hose lines, the handling of hose streams 
and special extinguishing equipment, and the use of self-contained breathing 
apparatus. Drills should be held at least once a month. 

12. Mooring at Outfitting Piers. 
(a) When vessels are at outfitting piers it is recommended that all 

openings below weather decks not in use for access or ventilation be kept 
closed as far as practicable. Where more than one vessel is at the same 
pier or in the same wet basin, provision should be made for the withdrawal 
of any vessel in the event that fire may make such withdrawal necessary. 

(b) On vessels afloat, all practicable and reasonable measures should be 
taken to insure maxinmm stability. After an outbreak of fire, at the first 
indication of lack of stability, the discharge of fire streams should be 
reduced to the minimum necessary to prevent the spread of fire. Effective 
means to prevent overturning of the vessel should be undertaken as soon 
as the extent of the fire indicates there will be danger of lack of stability. 

P A R T  II. 

VESSELS U N D E R  REPAIR. 

20. Vessels enter repair vards in various conditions, the nature of 
which cannot be determined until an inspection has been made. This should 
be done by a responsible and qualified employee as soon as practicable after 
vessels enter a yard, and in any case before repair work is started. Such 

*Class "B" Fires may be defined as fires in flammable liquids, greases, etc., where a 
blanketing effect is essential. 
Class "C" Fires may be defined as fires in electrical equipment, where the use of a 
non-Conducting extinguishing agent is of first importance. 
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inspection should note housekeeping conditions, including location of dun- 
nage and t rash ;  the kind and amount of cargo aboard;  and the type, amount 
and condition of the vessel's fire equipment. Wi th  the assistance of a ship's 
officer, determination should be made of the kinds and amounts of fuel oils 
or other flammable liquids in all cargo, bunker, deep, settler, and double 
bottom tanks. On all vessels and especially passenger vessels, the location 
and amount of combustibles such as dry stores, provisions, concentrations of 
maftresses and other bedding, life preservers, etc., should be determined. 
The information obtained should be distributed to the departments responsible 
for the fire safety of vessels while in the yard, and to the various production 
departments which are to make repairs to the vessels. 

21. General Care and Cleanliness. 

(a)  All combustible materials, dunnage and trash in way of hazardous 
repair work should be moved to a safe location, or preferably, removed from 
the vessels. 

(b) Where  practicable, all combustible stores in way of hazardous 
repair work should be moved to a safe location aboard or ashore. 

(c) Temporary protective coverings such as tarpaulins, which may 
be used to protect machinery, equipment, combustible stores or similar ma- 
terials should either be of non-combustible material or properly flame- 
proofed. 

(d) Wherever  practicable, all oil and other flammable liquids should 
be removed from vessels while in repair yards. 

(e) Only non-sparking tools should be used in opening piping, pumps, 
valves, etc., carrying flammable liquids or gases. 

(f) Smoking should be prohibited except in locations specifically desig- 
nated as smoking areas and approved by management or authority having 
j urisdiction. 

22. Storage of Explosives or Other Dangerous Cargo. 
Vessels carrying explosives or other dangerous cargo, excepting stand- 

ard ships' stores, should not be permitted to enter a repair yard until such 
materials have been removed. 

23. Riveting, Welding and Other Hot Work. 

(a) Electric welding cables should be inspected frequently and cables 
with damaged insulation should be reinsulated or replaced. Cables should 
be triced up off steel decks, bulkheads, etc., wherever possible to reduce 
the possibility of short-circuiting or grounding. Electrode holders, when 
not in actual use, should be so placed that  they will not result in arcing or 
electrical short circuits. 

(b) Only oxygen, acetylene or other flammable gas hose in good repair 
should be used. Where  gases are supplied from portable cylinders, the latter 
should not be placed below the main deck, in confined spaces, or under over- 
hanging decks. Oxygen, acetylene and other flammable gas lines should be 
disconnected at the source of supply at the end of each working shift, and 
the discharge end of the hose removed from below decks or confined spaces. 

(c) Before any hot work involving riveting, welding, burning, heating, 
or other fire or spark producing operations is started in or on any fuel spaces 
or other areas which contain or have contained flammable or combustible 
liquids or vapors, certification of such areas should be obtained in accord- 



ance with the N F P A - A B S  Regulations Governing the Control of Gas 
Hazards on Vessels to be Repaired. Attention is called to the hazards of 
gasoline in the tanks of motor-driven life boats. 

(d) Pr ior  to the start of any welding or burning operations, employees 
should ascertain that  conditions in the area are safe to proceed with such 
operations. On refrigerated ships it may be necessary to remove combustible 
insulation for a safe distance from the location where welding or burning 
is to be done, and special care must be taken to prevent sparks or hot slag 
from entering exposed insulated spaces. Equipment and materials in way 
of hot work which cannot be moved should be protected as prescribed in 
Article 21 (c) .  Doorways, hatch and tank openings, portholes, etc., should 
be protected where there is danger of sparks or hot slag dropping or 
ricocheting into such openings and igniting combustible materials. Hot 
work should not be done on vessels where there is danger of sparks or 
hot slag failing into any oil slicks on the waters beneath. 

(e) It  is particularly important that employees check the opposite 
sides of bulkheads or decks on which hot work is to be done, to be certain 
that there are no combustible materials, painted surfaces, wiring runwa)s,  
etc., in contact with or in close proximity to such bulkheads or decks which 
may be damaged by heat or fire. 

(f)  Riveting furnaces should be located with due regard for the safety 
of any combustible materials nearby. All fires in rivet heating furnaces or 
pots should be extinguished at the close of each shift. Attention is called to 
the need for adequate ventilation in confined spaces where riveting furnaces 
are used. 

(g)  Where  hot work processes cannot be properly safeguarded in 
making necessary repairs, such repairs should be accomplished by safer 
means, such as by drilling, sawing, bolting, or other appropriate means. 

24. Heat ing .  

Heating for the personal comfort of employees or for other reasons 
should be done by means of steam, hot water, or electricity, using the ves- 
sel's heating facilities so far as practicable. Where  salamanders are used 
they should be of an approved type, burning coal or coke only, and should 
be permitted only where someone is constantly in attendance. They should 
be located a safe distance from combustible materials and so arranged as 
to avoid any danger of upset. Under  no conditions should compressed air 
or oxygen be discharged into salamanders to increase the rate of burning. 
Attention is called to the need for adequate ventilation in confined spaces 
where salamanders are used. 

25. Appl i ca t ion  of  P a i n t s  and Other  F l a m m a b l e  Compounds.  
No welding, burning or other open flames or spark-producing machines 

or operations such as chipping, grinding, etc., should be permitted in close 
proximity to the application of flammable paints or other flammable com- 
pounds. Adequate ventilation should be provided in such areas as deemed 
necessary to maintain the atmosphere below the lower explosive limit or 
below the lower limit of toxicity as specified in Table I. of the Regulations 
Governing the Control of Gas Hazards on Vessels to be Repaired. (See 
page 196.) Where  artificial lighting is needed in hazardous areas, only 
approved explosion-proof equipment should be used. 

26. W a t c h  and F ire  A l a r m  Service.  
(a) On inactive vessels berthed at repair yards with few or no crew 

members aboard, and on all major  conversions and major  repair operations, 
temporary watch service should be provided. 
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(b) At  yards equipped ~-ith private fire alarm systems, it is desirable 
to install one or more temporary fire alarm boxes on or near the vessels. The 
fire alarm boxes on piers and in the yards should be plainly marked so as 
to be easily located. Where  fire alarm systems are not provided, telephone 
service should be conveniently located on or near each vessel. 

27. Fire Protection Equipment. 

(a) While vessels are at piers or in dry dock, it is recommended that  
temporary hose lines supplied by shore connections be placed aboard vessels 
connected and ready for use, in the ratio of at least one hose line for each 
200 feet of length of vessel. Where  this may be deemed unnecessary due 
to the size and type of vessel involved, hose lines should be provided at the 
piers or dry docks. These lines should be nominal l ~ - i n ,  or 2½-in. in size, 
or a combination of both sizes, and of sufficient length so that any part of the 
vessel may be reached by at least one line. 

(b)  It  is recommended that  the vessel's fire system piping be connected 
to water supplies from the yard by means of temporary shore to ship con- 
nections. Caution should be used in turning on these water supplies at shore 
connections until it is determined that  the vessel's fire system piping is intact 
and will not result in flooding any portion of the vessel. 

(c) It is recommended that  in addition to the vessel's facilities at least 
two units of first-aid fire protection (portable extinguishers) suitable for 
Class "B" fires be placed aboard. Additional units for Class "A," "B" and 
"C" fires (see Note below) may be required aboard depending upon such 
factors as the location, nature and extent of the repair or conversion work 
and the construction of the vessel. Hose lines ( ~  in. size) supplied from 
shore connections provide very satisfactory first aid protection for Class "A"  
fires. 

(d) It is recommended that temporary, appropriately worded, danger 
markings or warning signs be posted throughout vessels where required, 
while vessels are in a repair yard. Sample wordings of such signs are :  
Smoking Prohibited---Danger Fuel Oi l - -Pa in t  Storage Positively No Hot  
W o r k - - C o r k  Insulation No Welding or Burning--Carbon Dioxide Do Not 
Enter. 

Note: 
U n i t  o f  F i r s t - A i d  l ~ l r e  P r o t e c t i o n .  

U n d e r w r i t e r s '  L a b o r a t o r i e s ,  I n c . ,  h a s  e s t a b l i s h e d  a u n i t  f o r  c o n v e n i e n c e  i n  
m e a s u r i n g  t h e  f i r e  p r o t e c t i o n  a f f o r d e d  b y  p o r t a b l e  f i r e  e x t i n g u i s h i n g  a p p l i a n c e s .  

T h e  u n i t  is  c o m p o s e d  o f  f r o m  o n e  t o  f i v e  h a n d  p o r t a b l e  f i r e  e x t i n g u i s h i n g  
a p p l i a n c e s ,  d e p e n d i n g  u p o n  t h e  e x t i n g u i s h i n g  v a l u e  o f  t h e  k i n d  a n d  s i z e  o f  
a p p l i a n c e s  c o m p r i s i n g  t h e  u n i t .  T h e  n u m b e r  o f  e x t i n g u i s h e r s  o f  e a c h  k i n d  a n d  
s i z e  n e c e s s a r y  t o  c o m p r i s e  o n e  u n i t  o f  f i r e  p r o t e c t i o n  i s  i n d i c a t e d  o n  t h e  l a b e l  o f  
U n d e r w r i t e r s '  L a b o r a t o r i e s  a f f i x e d  t o  e a c h  a p p r o v e d  e x t i n g u i s h e r .  

C l a s s i f i c a t i o n  o f  ]First A i d  F i r e  A p p l h t n e e s .  

I n  o r d e r  t o  e x p r e s s  t h e  r e l a t i v e  v a l u e s  o f  F i r s t  A i d  F i r e  A p p l i a n c e s ,  t h e  f o l -  
l o w i n g  c l a s s i f i c a t i o n  p l a n  h a s  b e e n  e s t a b l i s h e d :  

C l a s s i f i c a t i o n  o f  F i r e s :  F o r  a l l  p r a c t i c a l  p u r p o s e s  t h e r e  a r e  t h r e e  g e n e r a l  
c l a s s e s  of  f i r e s :  

C l a s s  " A "  F i r e s  m a y  b e  d e f i n e d  a s  f i r e s  i n  o r d i n a r y  c o m b u s t i b l e  m a t e r i a l s  
w h e r e  t h e  Q u e n c h i n g  a n d  c o o l i n g  e f f e c t s  o f  q u a n t i t i e s  o f  w a t e r ,  o r  s o l u t i o n s  c o n t a i n i n g  
l a r g e  p e r c e n t a g e s  o f  w a t e r ,  i s  o f  f i r s t  i m p o r t a n c e .  

C l a s s  " B "  F i r e s  m a y  b e  d e f i n e d  a s  f i r e s  i n  f l a m m a b l e  l i q u i d s ,  g r e a s e s ,  e t c . ,  
w h e r e  a B l a n k e t i n g  e f f e c t  i s  e s s e n t i a l .  

Cl :~ss  " C "  F i r e s  m a y  b e  d e f i n e d  a s  f i r e s  i n  e l e c t r i c a l  e q u i p m e n t ,  w h e r e  t h e  
u s e  o f  a N o n - c o n d u c t i n g  e x t i n g u i s h i n g  a g e n t  i s  o f  f i r s t  i m p o r t a n c e .  
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