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Control  of Gas Hazards  on Vessels to Be Repaired. 
FOREWORD. 

The original standards on this subject were developed by the NFPA 
Committee on Marine Fire Hazards in 1922 in cooperation with the NFPA 
Committee on Flammable Liquids. They were adopted by the Association 
and published as "Appendix A" of the "Regulations Governing Marine Fire 
Hazards." Further editions with minor changes were published in 1923, 
1926 and 1930. In 1947 a completely revised standard was prepared by a 
jsoint committee of the American Bureau of Shipping and the then Marine 

ection of NFPA. The revised standard was adopted in 1948 by the 
National Fire Protection Association and published as "Regulations Govern- 
hag the Control of Gas Hazards on Vessels to Be Repaired." Amendments 
were adopted in 1949, 1950, and 1951. The present text which supersedes 
earlier editions was also prepared by the joint committee mentioned above. 
It has been endorsed by the NFPA General Committee on Marine Fire 
Protection and was adopted by the Association at its 55th annual meeting, 
May 11, 1951. 

The "Tank Vessel Regulations" and "General Rules and Regulations for 
Vessel Inspection" of the United States Coast Guard prescribe an inspection 
prior to making repairs involving riveting, welding, burning or like fire 
producing operations. These regulations provide, under the conditions stated 
therein, for inspection by a gas chemist certificated by the American Bureau 
of Shipping or alternatively another person. For particulars, these regula- 
tions should be consulted. 

The following standards on this subject refer to vessels while in ship 
repair yards and ports in the continental United States. These standards are 
recommended as a guide elsewhere. 

Standards for Certifying Cargo Tanks, Fuel Tanks, and Other Com- 
partments Before Making Repairs on Vessels Carrying or Burning 

Combustible or Flammable Liquids, or Carrying 
Flammable Compressed Gases. 

SECTION 1. 

110. General. The following conditions are required before making repairs 
on any vessel carrying or burning combustible or flammable liquids, or carry- 
ing flammable compressed gases: 

111. Tank Vessels Entering a Repair Yard. Tank vessels shall not 
be allowed to enter a repair yard, except as provided in Section 4 of these 
standards, unless cleaned or cleaned and inerted in accordance with the 
provisions in Section 3, paragraphs 320- or 330- respectively, and so certified 

~k a Certificated Gas Chemist. Repairs or alterations shall not be under- 
en until a Gas Chemist's Certificate is obtained. 

112. Tank Vessels Not Entering a Repair Yard. Repairs or altera- 
tions shall not be made, unless the compartments or spaces involved and the 
adjacent compartments or spaces have been cleaned, in accordance with the 
provisions in Section 3, paragraphs 340- or unless the compartment or spaces 
involved have been cleaned and the adjacent compartments or spaces have 
been inerted in accordance with paragraphs 350- and so certified by a 
Certificated Gas Chemist. Repairs or alterations shall not be undertaken 
until a Gas Chemist's Certificate is obtained. 



113. Vessels Other Than Tank Vessels Anywhere.  On any vessels 
which have carried flammable or combustible liquid in bulk as fuel or cargo, 
whether in a repair yard or elsewhere, no repairs involving hot work shall 
be made in and on the external boundaries (shell, tank top or deck) of cargo 
tanks, fuel tanks, oil pipe lines and heating coils, unless such compartments 
and pipe lines, deemed necessary by the Certificated Gas Chemist, have been 
cleaned or inerted to meet the appropriate designation requirements of 
Section 2, paragraphs 220- except that the application of 224(b) may be 
used only in the case of repairs not involving the tank top or decks of tank 
boundaries. In such cases paragraph 224(b) may be modified by partially 
flooding with water provided that any hot work is performed at least three 
feet below the water level; provided further that the gas content of the 
atmosphere above water does not exceed one half of one per cent by 
volume in air. In no case shall internal hot work be permitted within any 
compartment or space unless the compartment in which the work is to be 
performed is in such a condition as will meet the requirements of Section 2, 
paragraph 221. Repairs or alterations shall not be undertaken until a Gas 
Chemist's Certificate is obtained. 

114. Vessels Car ry ing  F l ammab le  Compressed Gas. On any 
vessels which have carried flammable compressed gas in bulk, no repairs or 
alterations involving hot work shall be made unless the applicable pro- 
visions of paragraphs 111 and 112 are complied with; provided, however, 
individual pressure tanks, inerted in accordance with paragraph 225, are 
considered in a safe condition for such work not directly involving these 
tanks or their pipe lines or the spaces in which these tanks are located. 

120. Emergency Exception. 
Nothing in these standards shall be construed as prohibiting the im. 

mediate dry-docking of a vessel whose safety is imperilled, as by being in 
a sinking condition or by having been seriously damaged, making it imprac- 
ticable to clean and gas-free in advance. In such cases however all necessary 
precautionary measures should be taken as soon as practicable to provide 
safe conditions satisfactory to the Certificated Gas Chemist. 

130. Governmental Regulations. 
Attention of owners, repairers and chemists is directed to the general 

regulations of the government covering repairs to vessels. Nothing in these 
standards shall be construed as superseding existing requirements of any 
governmental or local authority. 

S E C T I O N  2. 

210. Standard Definitions. 
For the purpose of these standards the following definitions are to be 

recognized : 

211. CERTXFICATED GAS C I ~ m S T :  The holder of a valid certificate 
issued by the American Bureau of Shipping in accordance with its "Rules 
for Certification of Chemists" establishing him as a person qualified to 
determine whether repairs and alterations to vessels, which may involve 
gas hazards, can be undertaken with safety. 

212. GAS CHEMIST'S CERTIFICATE: A written statement prepared and 
issued by a Certificated Gas Chemist in form and manner prescribed by the 
American Bureau of Shipping. (See page 13.) 
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213. FLAMMABLE AND COMBUSTIBLE LIOUIDS:  

( a )  FLAMMABLE LIQUID*. For  the purpose of these requirements, a 
flammable liquid is any liquid having a flash point at or below a tem- 
perature of 75* F. as determined by means of a "Tag"  closed tester 
in accordance with the standard method specified in A.S.T.M. 
Designation D56---36. 

(b)  COMBUSTIBLE LIQUID: For  the purpose of these requirements, a 
combustible liquid is any liquid having a flash point above 75* F. as 
determined by means of a "Tag"  closed tester in accordance with the 
standard method specified in A.S.T.M. Designation D56---36. 

(C) EQUIVALENT FLASH POINTS: 
"Tag" Closed 

"Tag" Open Cup Tester Pensky-Marteml 
Cup Tester (A.S.T.M.) Closed Tester 

*F. *F. *F. 
80 75 - -  

150 - -  140 

(d)  FLAMMABLE COMPRESSED GAS: For  the purpose of these re- 
quirements, flammable compressed gas is defined as any flammable 
gas which has been compressed and liquefied for the purpose of 
transportation and has a Reid vapor pressure exceeding 40 pounds. 

21~1. TANKER DESIGNATIONS : 

(a)  TANK VESSEL.--A tank vessel is any vessel especially constructed 
or converted to carry liquid bulk cargo in tanks. 

(b)  TANK SHIP.--A tank ship is any tank vessel propelled by power 
or sail. 

(e)  TANK BARGE.--A tank barge is any tank vessel not equipped with 
means of self-propulsion. 

TABLE I. 
Permissible Concentrations for Exposure Not Exceeding a Total 

of 8 Hours Per Day. 
tNumber of Parts Corresponding Percent 

Item per by 
1,000,000 Parts of Air Volume in Air 

Aromatic Hydrocarbons : 
Benzene (Benzol) ...................... 100(a) .01 
Toluene (Toluol) ................... 200(a) .02 
Xylene (Xylol) ......................... 200(a) .02 

Paraffmic Hydrocarbons : 
Normal Petroleum Gases ............. 1000(b) .10 

tThe  values indicated as (a)  are  s tandard toxicity limits of the American 
S t a n d a r d s  Association. The values indicated as (b) ,  half the usually accepted 
l imit ,  is that  adopted by the Marine Gas Chemists' Association. 

*Note: "Flammable"  and "Inf lammable"  have the same meaning. 



215. R~A~R CLASSIFICATIONS : 

(a)  HOT WORK.--Any repair or alteration involving riveting, welding, 
burning or similar fire-producing operations. Grinding, drilling 
or similar spark-producing operations shall be considered hot work 
except when in the judgment of the Certificated Gas Chemist, 
circumstances do not necessitate such classification. 

(b)  COLD WORK.--Any repair or alteration which does not involve heat, 
fire and spark-producing operations. 

220. Standard Safety Designations: 

The following standard safety designations shall be used in preparing 
Gas Chemists'  Certificates, cargo tank labels and other references: 

221. SAFE FOR MEN--SAFE FOE F I ~ :  Means that, in the compartment 
or space so designated and in the adjacent* compartments or spaces : 

(a)  The gas content of the atmosphere by volume is within the per- 
missible limits given in Table I, and tha t ;  

(b) In the judgment of the Certificated Gas Chemist, the residues are 
not capable of producing dangerous gases under atmospheric con- 
ditions and in the presence of fire. 

222. SAFE FOR MEN--NoT SAFE FOR FIgz:  Means that  in the compart- 
ment or space so designated : 

(a)  The  gas content of the atmosphere by volume is within the per- 
missible limits given in Table I, and that  ; 

(b)  In  the judgment of the Certificated Gas Chemist, the residues are 
not capable of producing dangerous gases under atmospheric con- 
ditions and in the absence of fire. 

223. NoT SAFE Fog ME~--NoT SAFE FOR FIgz:  Means that  in the com- 
partment or space so designated, either : 

(a)  The gas content of the atmosphere by volume is not within the per- 
missible limits given in Table I, or tha t ;  

(b)  In the judgment of the Certificated Gas Chemist, the residues are 
capable of producing dangerous gases under atmospheric conditions, 
or that ; 

(c) The compartment was not tested because it contained ballast, slops, 
bunkers, etc. In such cases this safety designation shall be followed 
by a statement of the condition of the compartment which prevented 
it from being tested. 

224. INERTED: Means that, in the compartment or space so designated, 
either : 

(a )  Carbon Dioxide or other nonflammable gas, approved by the Amer- 
ican Bureau of Shipping, has been introduced into the space in 
sufficient volume to maintain the oxygen content of the atmosphere 
of the space at or below 10 percent during the whole of the inerting 
period, and to insure that the volume of the inerting gas shall never 
be less than 50 percent of that of the void space; or that 

*Note: Except tha t  adjacent compartments  m a y  be  iner t ed  and,  in t h e  ease of 
fuel tanks, may  be t r e a t e d  as deemed  n e c e s s a r y  by  t h e  Cert i f icated Gas Chemis t .  
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(b) The space has been filled to the top with water.* 

(c) The kind of gas and the safe disposal or securing of gas inerting 
media shall be noted on the Gas Chemist's Certificate by the Cer- 
tificated Gas Chemist upon the completion of repairs. Closing and 
securing of hatches and other openings, except vents, may be con- 
sidered as "safe disposal" of the gas by the Certificated Gas Chemist. 

225. INERTED, FOR FLAMMABLE COMPRESSED GAS: Means that, indi- 
vidual pressure tanks with a working pressure of 50 pounds per square inch 
or over may be considered inerted when a positive pressure is maintained on 
the tanks by the flammable vapors remaining after the cargo has been 
discharged. 

S E C T I O N  3. 

310. M i n i m u m  R e q u i r e m e n t s  P r e c e d e n t  to  t h e  I s s u a n c e  o f  a G a s  
C h e m i s t ' s  C e r t i f i c a t e - - - A p p l i c a b l e  in  A l l  C a s e s .  

311. Before a Certificated Gas Chemist shall issue a certificate setting 
forth in writing that the contemplated repairs and alterations to a vessel can, 
in his judgment, be undertaken with safety he shall personally determine 
that the applicable minimum requirements have been compiled with to his 
satisfaction. 

312. When the Certificated Gas Chemist has satisfied himself that these 
minimum requirements and any other requirements, deemed by him to be 
necessary in order that the repairs and alterations can be undertaken with 
safety, have been carried out, a Gas Chemist's Certificate shall be issued by 
him setting forth in writing those facts, qualified as may be necessary and 
prepared in form and manner prescribed by the American Bureau of Shipping. 
(See page 13.) 

313. It shall be the responsibility of the vessel repairer to retain the 
services of the Certificated Gas Chemist and to secure copies of his inspection 
certificate and provide the master of the vessel and the representatives of the 
vessel owner with copies for their information. 

320. M i n i m u m  R e q u i r e m e n t s  W h i c h  S h a l l  P r e v a i l  P r i o r  to  t h e  I s s u a n c e  
o f  a G a s  C h e m i s t ' s  Cer t i f i ca te ,  W h e r e  a S a f e  C o n d i t i o n  Is  to  B e  

O b t a i n e d  E n t i r e l y  b y  C l e a n i n g .  

321. Al l  cargo heater coils and cargo smother ing  and vent  l ines shall  
have been steamed and blown.  A l l  cargo pumps and cargo l ines shall  have  
been flushed with hot water  or  b lown wi th  steam. 

*Note: The vessel's cargo system may be used to fill the space but such use sha N 
be discontinued when the liquid level reaches 12 inches below the deck and additiomd 
water shall be added slowly under a close supervision until the space is full to prevent 
gases or oil on the surface of the water being displaced into spaces in which the 
repair work is to be undertaken. 
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322. Compartments shall be so cleaned that  the gas  content by volume 
of the atmosphere in all cargo compartments and other spaces subject to gas 
accumulation (with the exception of bunker tanks containing fuel oil I )  shall 
be within the permissible limits of Table I. 

323. The residues in all cargo compartments and other spaces (with the 
exception of bunker tanks containing fuel oil1) shall not be capable, in the 
opinion of the Certificated Gas Chemist of releasing gas which will raise the 
concentration in any such space above the limits of Table I. 

324. Satisfactory compliance with all the foregoing requirements shall 
be noted on the Gas Chemist's Certificate. 

330. M i n i m u m  R e q u i r e m e n t s  W h i c h  S h a l l  P r e v a i l  P r i o r  to  t h e  I s s u a n c e  
o f  a G a s  C h e m i s t ' s  C e r t i f i c a t e  W h e r e  a S a f e  C o n d i t i o n  Is  to  Be  
O b t a i n e d  by  B o t h  C l e a n i n g  a n d  I n e r t i n g  o r  E n t i r e l y  b y  I n e r t i n g .  

331. A Certificated Gas Chemist shall approve the use of the inerting 
procedure. Except where water is the inerting medium he shall be present 
continuously and actually supervise the control of the inerting medium and 
the hazards from the time the inerting medium is first taken aboard until the 
repairs and the safe disposal or securing of the inerting medium are complete. 
(A  substitute for the Certificated Gas Chemist shall not be permitted as 
provided under other conditions in U. S. Coast Guard regulations.) 

332. Only authorized persons and those actually necessary in con- 
nection with the repairs should be permitted on board the vessel from the 
time the inerting gas is taken aboard until the repairs and the safe disposal 
or securing of the inerting gas are completed. 

333. All cargo heater coils and cargo smothering and vent lines, except 
those in the inerted spaces, shall have been steamed and blown and the valves 
to the inerted spaces closed and secured. All cargo pumps and cargo l ines 
shall have been flushed with hot water, blown with steam, or inerted. 

334. All spaces to be inerted shall be sufficiently intact to retain the 
inerting medium. All valves, hatches and other openings to the inerted 
spaces, except those controlling the inerting medium, are to be closed and 
secured. 

335. Compartments or spaces in which internal repairs or alterations 
are to be undertaken shall be cleaned to comply with the requirements of 
paragraphs 320- and all other spaces (with the exception of bunker tanks 
containing fuel oil 2) shall be inerted in accordance with the requirements of 
Section 2, paragraph 224. 

336. Compartments or spaces on which external repairs or alterations 
are to be undertaken on the external boundaries (deck or shell) may be 
inerted by gas instead of being cleaned as described in paragraph 335, and all 

1Note: If, however, the work involved is within the cargo compartment adjacent 
to fuel oil bunker boundaries, then the bunker tanks should be treated as deemed 
necessary by the Certificated Gas Chemist. 

SNore: If, however, the work involved is within or on the cargo compartment 
adjacent to fuel oil bunker boundaries, then the bunker tanks should be treated as 
deemed necessary by the Certificated Gas Chemist. 
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other spaces (with the exception of bunker tanks containing fuel oil*) 
shall be inerted, such inerting to be in accordance with the requirements of 
Section 2, paragraph 224. 

337. Satisfactory compliance with all the foregoing requirements shall 
be noted on the Gas Chemist's Certificate. 

*Note: I f ,  however, the work involved is within or on the cargo eompsr tment  
adJaeent to fuel oil hanker  boundaries, then the hanker  tanks should he treated as 
deemed necessary by the Certificated Gas Chemist. 
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340. Minimum Requirements Which Shall  Prevail Prior to the Issuance 
of a Gas Chemist's Certificate Where a Safe Condition Is to Be 
Obtained Entirely by Cleaning Certain Compartments and by 

Securing the Other Compartments. 

341. All cargo heater coils and cargo smothering and vent lines to the 
spaces involved shall have been steamed and blown and the valves to all 
other compartments closed and secured. All cargo pumps and cargo lines 
shall have been flushed with hot water or blown with steam and the valves 
closed and secured. 

342. Compartments or spaces in which internal repairs or alterations are 
to be undertaken and all adjacent compartments, including those diagonally 
adjacent thereto, shall be cleaned to comply with the applicable requirements 
of paragraphs 320- and all other compartments shall be closed and secured. 

343. Satisfactory compliance with all the foregoing requirements shall 
be noted on the Gas Chemist's Certificate. 

350. Minimum Requirements Which Shall Prevail Prior to the Issuance 
of a Gas Chemist's Certificate Where a Safe Condition Is to Be 
Obtained by Both Cleaning and Inerting or Entirely by Inerting 
Certain Compartments and by Securing the Other Compartments. 

351. All cargo heater coils and cargo smothering and vent lines to the 
spaces involved, except those in the inerted spaces, shall have been steamed 
and blown and the valves to all other compartments closed and secured. All 
cargo pumps and cargo lines shall have been flushed with hot water, blown 
with steam or inerted and the valves closed and secured. 

352. Compartments or spaces in which internal repairs or alterations 
are to be undertaken shall be cleaned to comply with the requirements of 
paragraphs 320- and all adjacent compartments, including those diagonally 
adjacent thereto, shall be inerted to comply with the applicable requirements of 
paragraphs 330- and all other compartments shall be closed and secured. 

353. Compartments or spaces on which external repairs or alterations 
are to be undertaken on the external boundaries (deck or shell) may be 
inerted by gas instead of being cleaned as described in paragraph 352, and all 
adjacent compartments, including those diagonally adjacent thereto, shall be 
inerted to comply with the applicable requirements of paragraphs 330- and 
all other spaces shall be closed and secured. Flooding with water may be 
used in lieu of gas inerting provided that  the work is confined to the 
exterior shell at least three (3) feet below the water level and further pro- 
vided that  the gas content of the atmosphere above the water does not 
exceed one half of one percent by volume in air, and if approved by a 
Certificated Gas Chemist. 

354. Satisfactory compliance with all the foregoing requirements shall 
shall be noted on the Gas Chemist's Certificate. 
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SECTION 4. 

410. Exemptions from the Requirements of Section 1 for Vessels 
Entering a Repair Yard. 

411. Vessels which enter the repair yard for examination, either afloat 
or in drydock, provided, that all bulk cargo compartments and cofferdams 
are kept closed. 

412. Vessels which enter the repair yard for scraping, washing down 
and painting afloat or in drydock, provided, that all bulk cargo compartments 
and cofferdams are kept closed. 

413. Vessels which enter the repair yard for work (hot or cold) to be 
performed outside of the vessel, either afloat or in drydock, on the propeller, 
tailshaft or rudder (except hollow rudders in which case a Gas Chemist's 
Certificate shall be required for the rudder) or for work to be performed off 
the vessel such as on the anchors or chains, provided, that all bulk cargo 
compartments and cofferdams are kept closed. 

414. Vessels which enter the repair yard for work, either afloat or in 
drydock, within boiler and machinery spaces, and at other locations remote 
from the cargo compartments but not-less than twenty-five (25) feet from 
the nearest cargo compartment which has not been cleaned or inerted to 
meet the appropriate designation requirements of Section 2, paragraphs 220-; 
provided, that where hot work is to be undertaken a Gas Chemist's Certifi- 
cate shall be required and this certificate shall set forth each specific loca- 
taon for which such work is approved, and further provided, that  all bulk 
cargo compartments and cofferdams are kept closed. 

415. Vessels which proceed to a special berth selected and set apart  m 
the repair yard for a degassing, cleaning and inerting berth with due regard 
to the hazards of the location and to hazards to adjacent property. 

416. The degassing, cleaning and inerting of vessels at such special 
berths shall be carried out in accordance with the requirements of Section 3, 
paragraphs 320- or 330- before they are shifted to other berths. No repairs 
involving hot work shall be undertaken on any vessel in such special berth 
until it has been degassed and cleaned or inerted in accordance with the 
requirements of Section 3, paragraphs 320- or 330- nor shall such repairs be 
then undertaken if another vessel or vessels, which have not complied with 
these requirements, are in the special berth at the same time. 

417. A Gas Chemist's Certificate shall be obtained before shifting a 
vessel to another berth from the special berth, or before undertaking the 
repair work at the special berth. 

418. Vessels which proceed to a drydock or special berth selected and 
set apart with due regard to the hazards of the location and to hazards to 
adjacent property may undergo specific limited repair of a local nature when 
the compartments or spaces involved and the adjacent compartments or 
spaees are prepared in accordance with the provisions in Section 3, para- 
graphs 340- or paragraphs 350-. Not more than one vessel shall be located 
at  each special berth. A Gas Chemist's Certificate shall be obtained before 
undertaking such repairs. 
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G A S  

V E S S E L  : 
Type of Vessel : 
Locat ion  : 

H e a d i n g  
( Chemis t  or  Labora to ry )  

C H E M I S T ' S  C E R T I F I C A T E  

Survey Requested By:  

O W N E R  OR A G E N T :  D A T E  : 
Tes t  Method : Time of Complet ion : 
Las t  C a r g o :  Cert if icate No . :  

Alternatives 
for this space 

t A.--Blank Form 
B.--Ruled Form--Tanker  w /cen t e r  & wings 
C.--Ruled Form--Tanker  w / p  & s & summers 
D.--Ruled Form--Cargo Vessel 

Standard Designations 
L SAFB FOR MEN--SAF~ FOR FIRE : Means t h a t  in  the  compa r tm en t  

s o  des ignated  the  gas conten t  is w i t h i n  the  permiss ib le  l imi t s  of 
the  S tandards  and t h a t  in  my j u d g m e n t  the  residues are  not  capable 
o f  produc ing  dangerous  gases under  a tmospher i c  condi t ions  and in 
t h e  presence of  fire. 

SAFE FOR MEN--NoT SAFE FOg FEgE : Means t h a t  in  the  compar t -  
m e n t  so des ignated the  gas  content  is w i t h i n  the  permiss ib le  l imi t s  
of the  S tandards  and t h a t  in  m y  j u d g m e n t  the  residues are  not  
capable  of p roduc ing  dangerous  gases unde r  a tmospher i c  condit ions 
a n d  in  the  absence of  fire. 

NOT SAFE FOR MEN--NOT SAFB FOR FlY~: Means t h a t  in  the  com- 
p a r t m e n t  so des ignated  the  gas  con ten t  is no t  w i t h i n  the  permiss ib le  
l imi t s  of the  S tandards  or  t h a t  in  my j u d g m e n t  the  residues are  
capable  of p roduc ing  dangerous  gases unde r  a tmospher ic  condi t ions  
o r  t h a t  the  c o m p a r t m e n t  was not  tested by me. 

Chemist's Endorsement: 
This is to certify that, in the compartments noted in the foregoing 

list, I have examined these spaces for cleanliness and have tested the 
atmosphere in each for gas content and at the time of inspection noted 
found them to be as indicated in accordance with the Standards for the 
Control of Gas Hazards on Vessels to Be Repaired, adopted by the 
American Bureau of Shipping and National Fire Protection 
Association. 

This certificate is based on conditions existing at the time the 
inspection herein set forth was completed. Transfer of ballast or 
manipulation of valves or closure equipment tending to alter con- 
ditions in pipe lines, tanks or compartments subject to gas accumula- 
tion, unless specifically approved in this certificate, requires inspection 
and endorsement or reissue of certificate for the spaces so affected. 

Signed ............................................................. 

Certificated Chemist No ......................... 

~'orm of  Gas  C h e m i s t ' s  Cer t i f i ca te  p r e s c r i b e d  by t he  A m e r i c a n  B u r e a u  of  S h i p p i n g .  
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