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N O T I C E  

All questions or other communica t ions  relat ing to this document  should be sent only to NFPA Head-  
quarters,  addressed to the at tent ion of the Commi t t ee  responsible for the document .  

For information on the procedures for request ing Technical Commit tees  to issue Formal Interpretat ions,  
proposing Tentative Inter im Amendments ,  proposing amendments  for Commi t t ee  consideration, and appeals 
on matters relat ing to the content of the document ,  write to the Secretary, Standards  Council ,  Nat ional  Fire 
Protection Association, 1 Bat terymarch Park, EO. Box 9101, Quincy, M A  02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Commit tee  Projects shall not be considered the official position of NFPA or any of its Commit tees  and 
shall not be considered to be, nor be relied upon as, a Formal Interpretat ion.  

Users of this document  should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publicat ion of this document,  intend to urge action which is not in compliance with appli- 
cable laws and this document  may not be construed as doing so. 

Policy Adopted by NFPA Board of Direc tors  on December 3, 1982 

The  Board of" Directors reaffirms that the National  Fire Protection Association recognizes that  the tox- 
icity of the products of combustion is an impor tan t  factor in the loss of life from fire. NFPA has dealt  with 
that subject in its technical committee documents  for many  years. 

There is a concern that the growing use of synthetic materials  may produce more or addi t ional  toxic 
products of combust ion in a fire environment.  The  Board has, therefore, asked all NFPA technical commit-  
tees to review the documents  for which they are responsible to be sure that the documents  respond to this 
current concern. To assist the committees in meet ing this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical committees on questions relat ing to assessing the hazards  
of the products of combustion. 

L i c e n s i n g  P rov i s ion  - -  This document  is copyrighted by the National  Fire Protection Association 
(NFPA). 

1. Adop t ion  by  Reference - -  Public authorit ies and others are urged to reference this document  in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopt ing authori ty must  be noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council)  in wri t ing of such use. The term "adopt ion  by reference" 
means the cit ing of title and publ ishing information only. 

2, Adop t ion  by  T ransc r ip t i on  - -  A. Public authorit ies with l awmaking  or ru le -making  powers only, 
upon writ ten notice to the NFPA (Attention: Secretary, Standards Council) ,  will be granted a royalty-free 
hcense to print and republish this document  in whole or in part, with changes and additions,  if any, noted 
separately, in laws, ordinances, regulations, adminis t ra t ive  orders or s imilar  ins t ruments  having  the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers  sufficient to satist~¢ the jurisdiction's  lawmak- 
ing or ru lemaking  process. B. Once  this NFPA Code or Standard has been adopted into law, all pr int ings 
of this docmnent  by public authorit ies with l awmaking  or ru lemaking  powers or any other persons desir ing 
to reproduce this document  or its contents as adopted by the jur isdic t ion in whole or in part,  in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexelusive license 
to print, republish, and vend this document  in whole or in part,  with changes and additions,  if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement  to pay NFPA a royalty. This  royalty is required to provide funds for the research and 
development  necessary to continue the work of NFPA and its volunteers in cont inual ly  upda t ing  and revising 
NFPA standards. Under  certain circumstances, public authorit ies with l awmaking  or ru lemaking  powers may 
apply for and may receive a special royalty when the public interest will be served thereby. 

3. Scope of L icense  Gran t  - -  The terms and condit ions set forth above do not extend to the index 
to this document.  

(For further explanation,  see the Policy Concern ing  the Adoption,  Pr in t ing  and Publ icat ion of NFPA 
Documents  which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This  material  has been developed under  the published procedures of the National  Fire Protection Associa- 
tion, which are designed to assure the appoin tment  of technically competent  Commit tees  having balanced 
representation. While  these procedures assure the highest degree of care, nei ther  the National  Fire Protect ion 
Association, its members,  nor those par t ic ipat ing in its activities accepts any liability result ing from com- 
pliance or noncompliance with the provisions given herein, for any restrictions imposed on mater ia ls  or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or author i ty  to police or enforce compliance with the contents of this document  
and any certification of products  s ta t ing compliance with requi rements  of this document  is made  at the peril  
of the certifier. 
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This edition of N FPA 51. Slamla~d f in the Desig~ and h, slallalion of Ox~,gen-F.el (;as 5),s- 
lem.~ /br l'Veldit~g,, Culti,g, trod Allied Processes, was prepared by the Technical Committee 
on Industrial and Medical (;ases and acted on by the National Fire Protection Associa- 
tion, Inc. at its Fall bleeting held November 18-20, 1991 in Montreal, Qu~3bec, Canada. 
1! was issued by the Standards Council on January 17, 1992, with an efliective date of 
February I(), 1992, and supersedes all previous editions. 

The 1992 edition of this document  has been approved by the American National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin of tim pages 
on which they appear. These lines are included as an aid to the user in identifying 
changes flom the previous edition. 

Origin and Development of NFPA 51 

N FPA standards fbr the construction, installation, and use of acetylene gas machines 
and for the storage o[calcium carbide date fiom 1900. In 1925, the first edition of NFPA 
51 was adopted. 

Subsequent editions of NFPA 51 were dated 1927, 1936, 1942, 1944, 1946, 1951, 
1953, 1957, 1958, 1960, 1961, 1964, 1969, 1973, 1974, 1977, 1983, and 1987. In June 
1966, responsibility |br  N FPA 51 was reassigned from the Committee on Gases and its 
Sectional Committee on Industrial Gases to tim Committee on Industrial and Medical 
Gases. 

'Fhe 1992 edition was revised editorially to make the standard easier to use, under- 
stand, and enfdrce. 
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GENERAL PROVISIONS 5 1 - 5  

N F P A  51 

Standard for the 

Design and Installation of Oxygen-Fuel 
Gas Systems for Welding, Cutting, and 

Allied Processes 

1992 Edi t ion  

N(YIICE: An asterisk (*) h)lh)wing the nunlber or letter 
designating a paragraph indicates explanatory material on 
that paragraph in Appendix A. 

Information on refierenced publications can be found in 
Chapter 9 and Appendix B. 

Chapter  1 Genera l  P r o v i s i o n s  

1-1 Scope. 

1-1.1 Th i s  s t a n d a r d  a p p l i e s t o :  

1-1.1.1 Design a n d  ins ta l la t ion o f oxygen - t i t e l  gas weld ing  
a n d  c u t t i n g  systems a n d  al l ied processes  (see deJimtm,), 
excep t  f in  systems m e e t i n g  the  cr i ter ia  in 1-1.5. 

1-1.1.2 Uti l izat ion of  gaseous  tuels g e n e r a t e d  f rom flam- 
mab le  l iquids u n d e r  p r e s s u r e  w h e n  such tuels a re  used 
with oxygen .  

1-1.1.3 Storage,  on  the  site of  a we ld ing  a n d  c u t t i n g s y s -  
tern insta l la t ion,  ot- 

(a) Gases to be used  with such systems whe re  m o r e  t h a n  
one  cy l inder  each  of  oxygen  a n d  tirol gas is s to red  in any  
single s torage  area.  (This  inc ludes  s torage  of  m o r e  t h a n  
one  cy l inder  each in any  single s torage  a rea  even  t h o u g h  
all such s to red  cy l inders  may be  i n t e n d e d  for use in sys- 
tems of  the  k ind  d e s c r i b e d  in 1-1.5.1.) 

(b) Calc ium carbide ,  

1-1.2 Llnless specifically i n d i c a t e d  o the rwise ,  the  t e r m  
" w e l d i n g  a n d  c u t t i n g  sy s t ems"  shal l  be  c o n s i d e r e d  to 
inc lude  "al l ied processes"  in this s t a n d a r d .  

1-1.3 W h e n  only a p o r t i o n  of  a fuel gas system is to be  
used  tor  weld ing ,  cu t t ing ,  or  all ied processes ,  only  tha t  
po r t i on  of  the  system need  comply  with this s t a n d a r d .  

1-1.4 ~Vheu only a por t iou  of au oxygen system is to be 
used with fuel gas to t  welding,  cutt ing,  or  aliied processes, 
only that  por t ion of  the system need comply with this s tandard.  

1-1.5 Th i s  s t a n d a r d  does  not  app ly  to: 

1-1.5.1 Systems c o m p r i s e d  of a single cy l inder  of  oxygen,  
a single cy l inder  of  a fuel gas, r egu la to r s ,  hoses,  and  a 
torch.  (See ANSI Z49.1, Sqfi, ly in H/eldh~g and Cutti~lg.) 

1-1.5.2 Systems in which  fuel gases are  no t  to be used  
with oxygen.  See NFPA 54, National Fuel (;as Code, and 
N FPA 58, Sla.ndard for the Storage and Handling of Liquefied 
Petroleum Gases. 

1-1.5.3 T h e  inanula.cture of  gases and  the filling of  cylinders. 

1-1.5.4 S torage  of  e m p t y  cyl inders .  

1-1.5.5 C o m p r e s s e d  air-fuel  gas systems. 

1-2 Definitions. 

Acetylene, Low Pressure. Acetylene at a pressure not 
exceeding 1 psig (6.9 kPa gage). 

Acetylene, Medium Pressure. Acetylene at pressures 
e x c e e d i n g  1 psig (6.9 kPa gage) bu t  no t  e x c e e d i n g  15 psig 
(103 kPa gage). 

Allied Processes. T h o s e  processes  us ing  oxygen- fue l  
gas mix tu re s  for ope ra t i ons  such as scarfing,  hea t  t rea t ing ,  
hea t ing ,  or  t h e r m a l  spraying.  

Approved. Acceptable  to the  " au tho r i t y  h a v i n g  jur i s -  
d ic t ion."  

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, 
equipment, or materials nor does it approve ov evaluate 
testing laboratories. In determining the acceptability of 
installations or procedures, equipment or materials, the 
authority having jurisdiction may base acceptance on com- 
pliance with NFPA or other appropriate standards. In the 
absence of such standards, said attthority may require evi- 
dence of proper installation, procedure or use. The author- 
ity having jurisdiction may also refer to the listings or label- 
ing practices of an organization concerned with product 
evaluations which is 111 a position to determine compliancc 
with appropriate standards for the current production of 
listed items. 

Authority Having Jurisdiction. Tile  " au tho r i t y  having 
j u r i s d i c t i o n "  is t he  o r g a n i z a t i o n ,  otf ice o r  i n d i v i d u a l  
r e spons ib le  tor  " a p p r o v i n g "  e q u i p m e n t ,  an  instal lat ion or  a 
p r o c e d u r e .  

NOTE: The phrase "authority having jurisdiction" is used 
in NFPA documcnts in a broad nlanner since jurisdictions 
and "approval" agencies vary as do their responsibilities. 
Where public safety is primary, tile "auth,wity having juris- 
diction" may be a federal, state, local or other regional 
department or individual such as a tire chief, fire marshal, 
chief of a hre prevention bureau, lab(n" department,  heahh 
deparmmnt, huilding official, electrical inspector, or others 
having statutory authovilv. For insurance purposes, an 
illstlrance illspectiOll deparlnleln, l-atillg 13tlFeatl, or othel- 
insurance company representative may be the "authority 
having .jurisdiction." In lnany circumstances the property 
OWilel" o1 his designated agellt ;.isstlnles tile role of the 
"authority having jurisdiction':  at government installations, 
the commanding officer or dcpartmcntal official may be tile 
"authority having jurisdiction." 

Backflow Check Valve. A device d e s i g n e d  to allow tlow 
in only one  di rect ion.  
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Cylinder Storage. Cylinders of compressed gas stand- 
ing bv on the site (not those in use or attached ready for 
u s e ) .  

DOT. (U.S. Department of Transportation.) Prior to 
April 1, 1967, DOT regulations and specifications relier- 
enced in this standard were promulgated by the Interstate 
Coilinierce Commission (ICC). 

Fuel Gas. Acetylene, hydrogen, natural gas, LP-Gas, 
methylacetylene-propadiene, stabilized (as defined in this 
standard), and other liquefied and nonliquefied flammable 
gases that are stable because of their composit ion or 
because of the conditions of storage and utilization stipu- 
lated in this standard. 

Labeled. Eqnipmeut or materials to which has been 
attached a label, symbol or other identifying mark of an 
organization acceptable to the "'authority having jurisdic- 
tion" and concerned with product evaluation, that main- 
rains periodic inspection of production of labeled equip- 
ment or materials and bv whose labeling tim manufacturer 
indicates compliance witil appropriate standards or perfi)r- 
mance in a specitied manner.  

Limited-Combustible Material. A material (as defined 
in  NFPA 220, Standard on "Yypes of Building Cons/ruction) not 
complying with the definition of noncombustible material, 
which, in the form in which it is used, has a potential heat 
value not exceeding 3500 Btu per lb (8141 kJ/kg) and com- 
plies with one of the following paragraphs (a) or (b). Mate- 
rials suhject to increase in combustibility or flame spread 
rating beyond the limits herein established through the 
ettiects of age, moisture, or other atmospheric condition 
shall be considered combustible. 

NOTE: See NFPA 259, Standard 77~sl Meltlod /Dr Polenlial 
Heal of Bmhting" Materials. 

(a) Materials having a structural base of noncombustible 
material, with a snrtacing not exceeding a thickness of 
I/s in. (3.2 ram) that has a flame spread rating not greater 
than 50. 

(b) blaterials, in the form and thickness used, other than 
as described in (a), having neilher a flame spread rating 
greater than 25 nor evidence of continued progressive 
combustion and of such composition that surfiices that 
would be exposed by cutting through the material on all}' 
phme would have neither a flame spread rating greater 
than 25 nor evidence of continued progressive combustion. 

Listed. Equipment or materials inchided in a list pub- 
lished by an organization acceptable to the "authority hav- 
ing jurisdiction" and concerned with product evahiation, 
that maintains periodic inspection of production of listed 
equipment or materials and whose listing states either thai 
the equipment or material meets appropriate standards or  
has been tested and tound suitable fin use in a specified 
l n a n  n e t .  

N()-IE: The mcan~ for idcntil~'ing listed equipment mav, 
v:uv fin" each organization concerned with product evalua- 
liOl~i, ~,()IllC ( i t  WhlLh do l l l i t  l-Ccognizc C q u l p m e t l t  as l is ted 
unless it is also lal)cle(I. The "authori ty hav ingjur isd ic i ion"  
should utilize the svstcni cmph>)ed bv the listing organiza- 
t ion to idenlit\ '  a listed product. 

Machine. A device in which one or more torches using 
tuel gas and oxygen are incorporated. 

Manifold. An assembly of pipe and fittings for connect- 
ing two or more cylinders lbr the purpose ot supplying gas 
to a piping system or directly to a cnnsuming device. 

M e t h y l a c e t y l e n e - P r o p a d i e n e ,  Stabi l ized (MPS). A 
mixture of gases that, in the liquid phase, shall contorm to 
the following: 

(1) Methylacetylene-propadiene (in combination, with 
a maximum ratio of 3.0 moles of methylacetylene per mole 
of propadiene in the initial liquid phase in a storage con- 
tainer) - 68 mole percent maxtmum; 

(2) Propane, butane, isobutane (in combination) - 24 
mole percent minimum of which at least l/:~ (8 nn)le percent 
of total mixture) shall be butane or isobutane; 

(3) Propylene --  l0 mole percent maximum; 

(4) Butadiene -- 2 mole percent maximum. 

Mobile Acetylene Trailer System. A manifblded group 
of cylinders held together as a unit on a transport, vehicle 
fbr the purpose of containing and transporting large quan- 
tities of acetylene. This system includes the mobile acety- 
lene trailer, pressure regulator(s), flash arrestors, protec- 
tive devices, meter (optional), and interconnecting piping. 
The system terminates at the point where acetvlene at ser- 
vice presstu'e enters the user's piping system. 

Noncombust ib le  Material. A material (as defined in 
NFPA 220, Standard on Tvpe.~ of Building Comtr,ctio~) that, 
in the form in which it is used and under  the conditions 
anticipated, will not ignite, burn,  support combustion, or 
release flammable vapors when subjected to fire or heat. 
Materials reported as noncombustible,  when tested in 
accordance with ASTM E-136, Test Method for Behavior of 
MateriaLs in a [/er&al Tube Furnace at 750°C, .~hall be consid- 
ered noncombustible materials. 

Oxygen  Manifold, High-Pressure .  A nianifold con- 
necting oxygen containers having a DOT service pressure 
exceeding 250 psig (1.7 MPa gage). 

Oxygen Manifold, Low-Pressure.  A manifold connect- 
ing oxygen containers having a I)OT service pressure not 
exceeding 25(1 psig (1.7 MPa gage). 

PF Device. A wet or dry device (or assembly of devices) 
in a fuel gas line designed to perfi)rm the fi)llowing three 
tunctions: 

NOTE: Awet PFdeviceisc°mm°nlykn°wnasa"hydrau- 
lic seal," "hydraulic valve)' or "hydraulic back-pressure 
V~I]VC." 

(1) Prevent backflow of oxygen into the tuel gas supply 
s v s t e n l .  

(2) Prevent the passage of flame into the tuel gas supply 
system (flashback). 

(3) Prevent the development of a tuel gas-oxygen mix- 
ture tit sufficient pressure so that  its ignition w o u l d  achieve 
combustion pressures that could cause tailure to perform 
functions (1) and (2). 

This device is given a diagram symbol, Pv. 
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Piping. Those parts of a system consisting of conduits 
in the fi)rm of rigid pipe or semirigid conduit (tubing). The 
piping includes some or all of the following: 

(a) Main Piping - piping leading directly from the gas 
supply source to branch or outlet piping. 

(b) Branch Piping - piping leading from the main pip- 
ing to outlet piping. 

(c) Outlet Piping - piping leading to station outlets, 
either fiom branch piping oi  directly from main piping. 

Portable Outlet Header. An assembly of piping and fit- 
tings, used tot station outlet purposes, that is connected to 
the permanent  piping of an oxygen-fnel gas system by 
means of hose or other nonrigid conductors. These devices 
are commonly used at piers and dry-docks, in shipyards 
where the permanent  piping system station outlets cannot 
be located close enough to the work to provide a direct 
supply. 

Pressure-Relief Device. A device designed to open to 
prevent a rise of internal fluid pressure in excess of a spec- 
ified value due to exposure to emergency or abnormal con- 
ditions. It may be of the spring loaded, weight loaded, or 
rupture  disc type. 

Psia. Pounds per square inch absolute. 

Psig. Puunds per square inch gage. 

Shall. Indicates a mandatory requirement. 

Should. Indicates a recommendation or that which is 
advised but not required. 

Station Outlet. Point at which gas is withdrawn flom 
the permanent  piping or portable outlet headers. 

1-3 Fuel Gases in the Liquid Phase. 

1-3.1 The use of liquid acetylene is prohibited. 

1-3.2 Fuel gases in the liquid phase shall not be piped 
into any building except as permitted in this section. 

1-3.2.1 Buildings used exclusively to house equipment  
fiw vaporization, pressure reduction, or gas mixing. 

1-3.2.2 Buildings, or separate fire divisions of buildings, 
used exclusively for research and experimental laborato- 
ries. 

1-4 Operations and Fire Prevention Practices. 

1-4.1 Operating safe practices shall be in accordance with 
ANSI Z49.1. Safe O' in Welding aml Culhng. 

1-4.2 Fire prevention practices in relation to cutting and 
welding shall be in accordance with NFPA 51B, Standard 
/br Fire Preve,tion in Use of Cutli,g and Welding l'roce.s~es. 

1-5 Mater ia l -Oxygen  Compat ib i l i ty .  Oxygen system 
components ,  including,  but not limited to, containers, 
valves, valve seats, lubricants, fittings, gaskets, and inter- 

connecting equipment  including hoses shall have adequate 
compatibility with oxygen under  the conditions of temper- 
ature and pressure to which the components  may be 
exposed in the conta inment  and use of oxygen. Easily 
ignitible materials shall not be used unless they are parts of 
equipments or systems that are approved, listed, or proved 
suitable by tests nr by past experience. 

] NOTE: Compatibility involves both combustibility and 
ease of ignition. Materials that burn in air will burn vio- 
lently in pure oxygen at normal pressure and explosively in 
pressurized oxygen. Also, many matcrkfls thai do not burn 
in air will do so in pure oxygen, particularly under pres- 
sure. Metals fin" containers and piping must bc caretully 
selected, depending on service conditions. The various 
steels are acceptable for many applications, but some service 
conditions may call for other materials (usually copper or its 
alloys) because of their greater resistance to ignition and 
lower rate of colnbustiol/. 

Similarly, materials dlat can be ignited in :fir have lower 
ignition energies in oxygen. Many such materials may be 
ignited by Diction at a valve seat or stem packing or by adia- 
batic compression produced when oxygen at high pressure is 
rapidly introduced into a system initially at low pressure. 

1-6 Cylinders and Containers. The terms cylinder and con- 
tamer are used interchangeably in this standard and include 
any portable vessel used to supply a fuel gas or oxygen. 

1-7 Retroactivity. An existing system that is not in strict 
compliance with the provisions of this standard shall be 
permitted to be continued in use when such use does not 
constitute a distinct hazard to lift: or adjoining property. 

Chapter  2 C y l i n d e r s  and  C o n t a i n e r s  

2-1 Fabrication and Marking. 

2-1.1 Cylinders used |or the storage of fuel gas or oxygen 
shall be manuta.ctured, inspected, marked, tested, retested, 
equipped, and used in accordance with U.S. Department 
of Transportation (DOT) or Canadian Transport  Connnis- 
sion (CTC) regulations, exemptions, or special permits. 

2-1.1.1 Cylinders shall be equipped with connections 
complying with the American-Canadian Standard/br Com- 
pressed Gas Q~'linder Valve Outlet and hdet Com~echmrs (ANSI/ 
CGA V1-1987). 

2-1.2 Containers other than DOT cylinders, for the s to f  
age of LP-Gas or methylacetylene-propadiene; stabilized, 
shall be constructed, installed, and charged with a gas in 
accordance with NFPA 58, Standard~or the Storage and Ha~- 
dling of Liquefied Petroleum (;a.~e.s. 

2-1.3 For the primary identification of cylinder, con- 
tainer, or manifold gas supply unit  content, each cylinder, 
container, or unit shall be legibly marked with the name of 
the gas in accordance with ANSI/CGA C-4, Melhod of Mark- 
ing Portable Compressed Gas Container.s lo ldent!/~v the Material 
Contained. These markings shall not be cut into the metal of 
the cylinder. 

2-2 Cylinder Storage --  General. 

2-2.1 Cylinders permitted inside of buildings shall be 
stored at least 20 f't (6 m) from flammable and combustible 
liquids and easily ignited tbrms of materials such as wood, 
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paper ,  oil, and grease, and where  they will not  be exposed 
to excessive rise in t empera tu re ,  physical damage ,  or  tam- 
per ing  hv unau thor ized  persons.  

2-2.2 Separate  rooms or huilding~ used tbr cylinder stor- 
age shall be well venli lated.  

2-3 Fuel Gas Cylinder Storage. 

2-3.1 Fuel gas cyl inder  storage inside of  huildings having 
olher  occupancy, except those in actual use or  attached ready 
lot  use, shall he limited to a total gas capacity of  2500 cu tt 
70 Ill "l) Of acetylene or  nonliquefied flamnmbl'e gas o1 a total 

w a t e r  c a p a c i t y  o f  7!{5 lb (334 kg) fo r  L P - G a s  o r  
lnelhylacetylene-propadiene,  stabilized, in ally o r e  area: and, 
if there is more than one such storage area within a building, 
dmv shall bc separated by a distance ()fat least 100 tt (30 m). 

NOTE: Awatcrcapacityof7351b(334kg) is equivalent to 
atmtll 309 lh (14(I kg) of propane, 368 lb (167 kg) of 
mcthylat:etylenc-l)ropadicnc, stabilized, or 375 lb (170 kg) 
Ot" [) t l l ; l l lC. 

Exceptkm No. 1: Tke total ga.~ capac@ q/ace(s, lene or nonliqae- 
ped flammabh, gas i ,  o,e slm~lge area shall be permitted to be 
increased to 5000 cu,ft (140 m ') i ,  cylinder storage areas that are 
!notected @ a ,  automatic sprinkler sy.slem and water supply 
de.~igned in accordance v,ilk NFPA 13, Stamtard.for the h~slal- 
latio, (!/ Sprinlde.r Sv.~tems, and tkat wil l . /hr,  istz a sprinkler dzs- 
ckarge de.~sity o/ al heast 0.25 gal per mimde per sq .fi 
[(10 L/min)/~)t-'] over a mtnimum opemling area r!f at lea.~t 
3000 .sq .fi (88 m 2) wilk sprinklers located m)! more lkan 2(1 .fi 
(6 m) above lke floor wkere tke cs, linders are stored: or protected 
b~' a ,  automalic water .spray.fixed .sy.stem o/equal density,, designed 
ii~ accordance with NFPA 15, Standard.fin" Ilqtter Spray Ftxed 
,~v~tems /br Fire Proh:climt. 

gxc~J)timt No. 2: ht baihhngs protected tn' aatomalic spri,kler 
systems or a,tomatic water spray fixed systems, whether or ,ol 
Exc@lio, No. 1 applie.~, s@aralion between aceh'let~e or nonhque- 
fled flammable gas .storage are.as shall be permifled to be reduced 
in accmdatme wilk 2-3.2. 

2-3.2 In huildings pro tec ted  by an autonmtic spr inkler  
s}'stem and water  supply  des igned  in accordance  with 
NFPA 13 for an o rd inary  hazard or  more  hazardous  occu- 
pancy, where  the occupancy o the r  than the cy'linder stor- 
age is not more  hazardous  than ord inary  hazard as de l ined  
in NFPA 13, the distance between s torage areas may be 
reduced  to 50 It (15 m). l I t h e  occupancy in such pro tec ted  
buildings between the s torage areas is free of  combust ible  
material,  the distance shall he pernfi t ted to be reduced  to 
25 f l  (7.5 m). 

2-3.3 Fuel gas s torage in cylinders inside of  bui ldings in 
( U t n [ I  I S 111 e ( t 1 1 0 t : "tes " 'xcess ) t h o s e  pe m i t r e d  i i ,-3.1 and Excep- 
tion No. 1 to 2-3.1 shall he in a separate  roonl  as p rov ided  
in 6-5.1.6 and 6-5.1.7. 

2-3.4" Fuel gas cylinders shall be pe rmi t t ed  to be stored 
in unl imited quantit ies outs ide or  in a separate  bui ld ing 
having no o ther  ~ccupancy except  as p rov ided  in 3-1.4, 
3-2.3 Exception, 3-3.4, and 7-2.2. 

2-3.5 Heat ing  systems, electrical equipnmnt ,  and control  
of  sources of  ignition iiI separate rooms (2-3.3) or  bui ldings 
(2-3.4) shall comply with (5-5.3. 

2-4 Oxygen Cylinder Storage. 

2-4.1 Oxygen  cylinders shall not  be s tored in inside acet- 
ylene genera to r  rooms.  

2-4.2 O x y g e n  cy l inde r s  s t o r e d  in o u t s i d e  g e n e r a t o r  
houses shall be ~eparated f iom tile g e n e r a t o r  o1 carbide 
storage I'OOlHS by a part i t ion of  noncomhust ib le  material  
having a fire resistance rat ing of  at least one  hour .  This  
part i t ion shall be without  openings  and shall be gaslight.  

2-4.3 Oxygen  cylinders in s torage shall be separa ted  f rom 
[uel gas cylinders or  conlbustible materials  (especially oil or  
grease) by a m i n i m u m  distance of  20 tt (6 m) or  bv a bar- 
r ier  of  n~)ncombustible material  at least 5 ft (1.5 m) high 
having a tire resistance ra t ing of  at least l/,_, hour .  

Chapter 3 Manifolding of Cylinders 

3-1 Fuel Gas Manifolds. 

3-1.1 Manitolds shall be listed or  a p p r o v e d  e i ther  sepa- 
rately tar  each c o m p o n e n t  part or  as an assembled unit.  

3-1.2 Fuel gas cylinders connected to one manilold inside a 
building shall be limited to a total gas capacity of  3000 c u f t  
(~.4 m )  at acetylene ol- nonl iquefied gas or  a total water 
capacity of  735 lb (334 kg) tbr LP-Gas or  inethylacetylene- 
propadiene,  stabilized. More than one such manitold with 
connected cylinders shall be permit ted to he located in the 
same room provided the manifolds are at least 50 fi (15 m) 
apart  or  are separated by a barr ier  of  noncomhustible mate- 
rial at least 5 ft (1.5 m) high having a fire resistance rating of  
at least 1/,, hour.  

NOTE: A water capacity of 735 lb (334 kg) is equivalent to 
about 309 lb (140 kg) of propane, 368 lb (1t-;7 kg) o1 
methylaceLvlene-propadienc, stabilized, or 375 lb (170 kg) 
of  l) t l tal lc.  

Exception: Fuel gas cylinders cmmecled to one ~nan{fold having 
a total gas capacity exceeding 3000 cu f t  (84 m') ({/ acetylene m 
no,liquqfied gas or a lolal water capacih' of 735 Ib (334 kg) for 
LP-Ga.~ or metkylacelylene-propadmne, ,qabihzed, ,~kall be located 
outdoors or m a separate huildi.g or room constructed in actor  
da~ce with 6-5.1.6 and 6-5.1.7. 

NOTE: A water capacity of 735 Ib (334 kg) is equivalent to 
about 309 lb (140 kg) of propane, 368 lb (t67 kg) of 
methylacetylenc-l)r.padienc, stabilized, or 375 Ib (170 kg) 
of butane. 

3-1.3 Separa te  mani to ld  huildings o1 rooms shall also be 
pe rmi t t ed  to be used for the s torage of  d r u m s  of calcium 
carbide and cylinders conta in ing tuel gases as p rov ided  tbr 
in Section 2-3. Such bui ldings o1 rooms  shall have no open 
flames tar hea t ing  or  l ight ing and shall be well venti lated.  

3-1.4 High-pressure  tirol gas mani lolds  shall be p rov ided  
with listed pressure  regula t ing  devices. 

3-2 High-Pressure Oxygen Manifolds [for use with cyl- 
inders  having a I )OT service pressure  above 250 psig 
(1.7 MPa gage)]. 
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3-2.1 IVlanitblds shall be listed or approved either sepa- 
rately tot each component  part or as an assembled unit. 

3-2.2 Oxygen manitblds shall not be located in an acety- 
lene generator room. Oxygen manifi4ds shall be separated 
fiom tuel gas cylinders or combustible materials (especially 
oil or grease) in the same room bv it minimuni  distance of 
20 ft (6 m) or by' a barrier of noncombustible material at 
least 5 ft (1.5 m) high having a fire resistance rating of at 
least ]/,, laour. 

3-2.3 Oxygen cylinders connected to one manitold shall 
be limited to a total gas capacity o[" 6000 c u f t  (168 m~). 
More fllan one such manilbld with connected cylinders 
shall be permitted to he h)cated in the same room provided 
the manitokts are at least 20 ti (6 m) apart. 

Exceptmm ,,lu oxyge~l manifidd lo which c~,limle~: L having an 
aggn,gat,: capaci(~, i!/" more tha~ 60¢10 cu fi (166' m') oJ o,x3,gen 
are r'onmected shall he located: 

(a) Outdoors, or 

(bY hi a s@arate built/in g" con,strutted of mmcomhu.~tzhle or 
limih,d-combu.qihle material.s, or 

(c) l/locahed i,side a bmldil~g having occupan~ 7 other than 
lhat directly" axsociated with the pnMucli(m oj acelylene, the s lof  
ag'e qf cah:mm carbide, or lhe storage amt man!/ohhng o/,/uel 
gases u,sed in wehlmg and culling, shall he in either a separate 
room cot~,~tructed o/' noncombustible or limiled-comha,slihle materi- 
als having a fire n',.~islance mti~g o/at least t/~ hour or m an an:a 
with m) combustible materials w#hi~ 20 f i  (6 m) o/the man!Ibid. 

3-2.4 An oxygen maniti)ld or oxygen bulk supply system 
that has storage capacily of more than 20,000 cu It (56"6 m:) 
o1 oxygen [me,tsured at 14.7 psia ( 101 kPa al0solute) and 70°1; 
(21. I°C)], including unconnected reserves on hand at the site, 
shall comply with the provisions of NFPA 50, Slandard for 
Balk 0:9'gen S~,.qem.s al Consumer Sih:s. 

3-2.5 High-pressure oxygen manifolds shall be provided 
with listed pressure-regulating device,s. 

3-3 L o w - P r e s s u r e  O x y g e n  M a n i f o l d s  [liw use with cylin- 
ders having a D()T service pressure not exceeding 250 psig 
(1.7 MPa gage)]. 

3-3.1 Manifolds shall be constructed of materials suimhle 
fin use with oxygen at a pressure of 250 psig (1.7 MPa gage). 
They shall have a minimum bursting pressure ot1000 psig 
(6.9 MPa gage) and shall be protected hv a pre>sure-relief 
device set to relieve at a maximum pressure of 50(1 psig 
(3.5 MPa gage). 

3-3.2 Hose and hose connections subject to cylinder pres- 
sure shall comply with Section 5-5. Hose shall' have a min- 
imum bur,~ting pressure of l000 psig (6.9 MPa gage). 

3-3.3 The assembled manilold, including leads, shall be 
tested and proven gastight at a pressure of 375 psig 
(2.6 MPa gage). The material used tbr testing oxygen man- 
itiflds shall be oil-fi'ce and nonftamnmble. 

3-3.4 The location of manilolds shall comply with 3-2.2, 
3-2.4, 3-3.4.1, and 3-3.4.2. 

3-3.4.1 Except as provided in 3-3.4.2, oxygen cylinders 
connected to one manifold shall be limited to a total gas 
capacity of 12,000 cu ft (336 m:~). More than one such man- 
ifold with connected cylinders shall be permitted to be 
located in the same room provided the manifolds are at 
least 50 ft (15 m) apart. 

3-3.4.2 An oxygen manitold to which cylinders having an 
aggregate capacity of more than 12,000 cu tt (336 m') of 
oxygen are connected shall be located: 

(a) Outdoors, or 

(by In a separate building constructed of noncombusti- 
ble or limited-combustible materials, or 

(c) If  located inside a building having occupancy other 
than that directly associated with the production of acety- 
lene, the storage of calcium carbide, or the storage and 
manilolding of gases used in welding and cutting, shall be 
in either a separate room constructed of noncombustible 
or limited-combustible materials having a fire resistance 
rating of at least 1/e hour or in an area with no combustible 
materials within 20 fl (15 m) of the manifold. 

3-3.5 The following sign shall be conspicuously posted at 
each inanilbld: 

L O W - P R E S S U R E  M A N I F O L D  
D O  N O T  C O N N E C T  

H I G H - P R E S S U R E  C Y L I N D E R S  
M A X I M U M  P R E S S U R E  - 250  P S l G  

3-4 Portable Outlet H e a d e r s .  

3-4.1 Portable outlet headers shall not be used indoors 
except tot temporary service where the conditions pre- 
clude a direct supply tiom station outlets located on the 
piping system. 

3-4.2 Each outlet on the piping system flom which oxy- 
gen or tuel gas is withdrawn to supply, a portable outlet 
header shall be equipped with a readily acces>ible shutoff 
valve .  

3-4.3 Hose and hose connections used ibr connecting the 
portable outlet header to the piping system shall coinply 
with Section 5-5. 

3-4.4 Master shutotf valves |or hoth oxygen and fuel gas 
shall be provided at the entry end of the portahle outlet 
header. 

3-4.5 The high-pressure supply systems tot hoth oxygen 
and luel ~,,*as serving portable outlet headers, shall be pro- 
vided with listed and labeled or approved pressure regu- 
lating devices, lf a station outlet is equipped with a detach- 
able regulator, the outlet of the portable header shall 
teHninate in a union connection that complies with Com- 
pressed Gas Association Pamphlet E-3, P@elim: Regulator 
hdct Cmmection Standards. 

3-4.6 Each station outlet on portable outlet headers shall 
be provided with a valve a,~sefilblv that includes a detach- 
able outlet dust cap, chained or otherwise attached to the 
body of the valve. 

3-4 .7  Materials and t~tbrication procedures f in  portable 
outlet headers shall comply with Sections 4-1, 4-2, and 4-3. 
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3-4.8 Portable outlet headers shall be provided with 
frames that will support the equipment  securely in the cor- 
rect operating position and protect them from damage 
during handling and operation. 

Chapter 4 Piping Systems 

4-1 Materials and Design. 

4-1.1 General. 

4-1.1.1 Piping and fittings shall comply with ANSI B31.3, 
Chemical Plant a~d Petroleum Refi~e U Piping, insofar as it 
does not conflict with Section 4-1 and except as tallows: 

(a) Pipe. shall be at least Schedule 40 and fittings shall be 
at least standard weight in sizes up to and including 6-in. 
nominal. 

(b) Copper tubing shall be Type K or L in accordance 
with ASTM B88, Standard Spec!ficahon Jbr Seamless Copper 
Water Tube. 

4-1.1.2 Piping shall be steel, brass, or copper pipe, or 
seamless copper, brass, or stainless steel tubing, except as 
provided in 4-1.2 and 4-1.3. 

4-1.2 Oxygen Piping Systems. 

4-1.2.1 Materials fin fabrication, installation, cleaning, 
and testing of piping systems shall be selected in accor- 
dance with sound engineering practice. 

NOTE: For infbrmation on materials, fabrication, installa- 
tion, cleaning, and testing of piping systems for oxygen ser- 
vice see CGA Pamphlet G4.4, lndu.~tria/Praclice.~./or (;aseous 
O:qvg~en 7)'a~t.~m~.~ffon and D~shtbulion Pilm~g ~Sv.~tems. 

4-1.2.2 Hose connections and hose complying with Sec- 
tion 5-5 shall be permitted to be used to connect the outlet 
of a mani[bld pressure regulator to piping providing the 
working pressure of the piping is 250 psig (1.7 MPa gage) 
or less and the length of the hose does not exceed 5 ft 
(1.5 m). Hose shall have a minimum bursting pressure of 
1000 psig (6.9 MPa gage). 

4-1.2.3 When oxygen is supplied to a service piping sys- 
tem from a low-pressure oxygen manifold without an 
intervening pressure regulating device, the piping system 
shall have a minimum design pressure of 250 psig 
(1.7 MPa gage). A pressure regulating device shall be used 
at each station outlet when the connected equipment  is 
intended lor use at pressure less than 250 psig (1.7 MPa 
gage). 

4-1.3 Piping for Acetylene and Methylacetylene- 
Propadiene, Stabilized. 

4-1.3.1 Piping shall be steel. 

4-1.3.2 Unalloved copper shall not be used except in 
listed equipment. 

4-1.3.3 Except in cylinder manilolds, acetylene shall not 
be piped or utilized at a pressure in excess of 15 psig 
(103 kPa .,,~,~'l~e~, ur 30 psia (206 kPa absolute). This provi- 

sion is not intended to apply to the storage of acetylene in 
cylinders manufactured to DOT specifications. 

NOTE: The 30-psia (206-kPa absolute) limit is intended to 
prevent unsafe use of acetylene in pressurized environ- 
ments such as caissons, ul ldel 'gFotlnd excavations,  or tuuncl  
construction.  

4-2 Piping Joints (also see 4-1.2.1 for oxygel~ ptpmg). 

4-2.1 Joints in steel piping shall be welded, threaded, or 
flanged. Fittings, such as ells, tees, couplings, and unions, 
shall be permitted to be roiled, torged, or cast steel, mal- 
leable iron, or nodular  iron. Gray or white cast-iron fittings 
are prohibited. 

4-2.2 Joints in brass or copper pipe shall be welded, 
brazed, threaded, or flanged. If of tim socket type, they 
shall be brazed with silver-brazing alloy or similar high- 
melting-point filler metal. 

4-2.3 Joints in seamless copper, brass, or stainless steel 
tubing shall be listed or approved gas tubing fittings or the 
joints shall be brazed. If of the socket type, they shall be 
brazed with silver-brazing alloy or similar high-mehing- 
point filler metal. 

4-2.4 Tapered threaded connections in oxygen pipe shall 
be tinned or made up with polytetrafluoroethylene (such 
as Teflon) tape or other- thread sealants suitable [br oxygen 
service. Sealants shall be applied to the externally threaded 
portion only. 

4-3 Installat ion (also see 4-1.2.1 Jar oxyge~ piping). 

4-3.1 Piping shall be run as directly as practical and pro- 
tected against corrosion and physical damage, and allow- 
ance shall be made tar expansion, contraction, jarring, and 
vibration. Piping under  buildings or foundations shall be 
avoided or provided with a vented casing or located in a 
well-ventilated tunnel. 

4-3.2 Oxygen piping shall be permitted to be placed in 
the same tunnel,  trench, or duct with fhel gas pipelines, 
provided there is good natural or mechanical ventilation 
and there is no contact with oil. 

4-3.3 Low points in piping and equipment  where mois- 
ture can collect shall be drained into drip pots constructed 
so as to permit pumping or draining out the condensate at 
necessary intervals. Drain valves having outlets normally 
closed with screw caps or plugs shall be installed for this 
purpose. Open-end valves or petcocks shall not be used, 
except that in drips located outdoors and underground 
and not readily accessible, valves shall be permitted to be 
used at outlets if they are equipped with means to secure 
them in the ch)sed position. Pipes leading to the surface of 
the ground shall be cased or jacketed where necessary to 
prevent loosening or breaking. 

4-3.4 Readily accessible gas valves shall be provided to 
shut off the gas supply to buildings in cases of emergency. 
A shutoff wdve shall be installed in the discharge fiom the 
generator, gas holder, manifi)ld, or other source of supply. 
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4-4 Cleaning (also see 4-1.2.1 for oxygen piping and CGA 
Pamphlet G4. I, Equipment Cleansed for Oxygen Service). 

4-4.1 Fittings and lengths of pipe shall be examined 
internally BEFORE ASSEMBLY and, if necessary, fieed 
fiom scale or dirt. Oxygen piping and fittings shall be 
washed out with a suitable solution that will effectively 
remove gl:ease and dirt hut will not react with oxygen. Hot 
water solutions of caustic soda or trisodium phosphate are 
efl?ective cleaning agents for this purpose. 

4-4.2 Piping shall be thoroughly blown out after assembly 
to remove foreign materials. For oxygen piping, oil-free air 
or oil-free nitrogen shall be used. For other piping, air or 
inert gas shall be permitted to be used. 

4-5 Testing (also see 4-1.2.1for o:cvgen piping). 

4-5.1 Piping systems shall be tested and proved gastight 
at one and one-half (11/2) times the maximum operating 
pressure and thoroughly purged of air before being placed 
in service. The material used fi)r pressure testing oxygen 
lines shall be oil-free and nonflammable. Material used 
externally fi)r bubble testing oxygen lines shall be oil-free 
and, if combustible, shall be applied as a dilute water solu- 
tion that will not leave an objectionable film. 

4-5.2 When combustible gas lines or other parts of equip- 
ment are being purged of air or gas, sources of ignition 
shall not be permitted near uncapped openings. 

4-6 Painting and Signs. 

4-6.1 Underground pipe and tubing and outdoor ferrous 
pipe and tubing shall be covered or painted with a suitable 
material for protection against corrosion. 

NOTE: For inlbrmation on marking of aboveground pip- 
ing systems see ANSI A1 3.1, Scheme fin" lde~tificalm~ of P~p- 
mg S,;slems. 

4-6.2 Station outlets shall be marked to indicate the name 
of the gas in the connected pipe. 

4-6.3 Signs clearly establishing the location and identity 
of section shutoff valves shall be provided. 

Chapter 5 Protective Equipment, Hose, 
and Regulators 

5-1 General. 

5-1.1 Equipment shall be installed only [br the service tor 
which it is intended and as recommended 'by the manufiacturer. 

5-1.2 Where piping systems, or portions of systems, sup- 
- ply only consuming devices in which no internal mixing of 

fuel gas with oxygen is possible within the consuming 
device, the system or portion of system need not comply 
with 5-3.1, 5-3.3, 5-3.6, 5-3.7, 5-3.8, 5-3.9, 5-4.1, or 5-4.2. 

5-2 Pressure Relief for Piping Systems. 

5-2.1 Listed or approved pressure-relief devices shall be 
installed in fuel gas piping if the maximum design pressure 
of the piping or the system components can be exceeded. 

These devices shall be set to discharge at not more than the 
maxinmm design pressure of the piping or system compo- 
nents and to a safe location. 

The diagram symbol fin" such devices is R F (see Figures 2 
and 3). 

5-2.1.1 In systems as shown in Figure 1 only, pressure- 
relief devices included as part of Pv devices shal'l be permit- 
ted to fulfill this provision. 

5-2.2 Listed or approved pressure-relief devices shall be 
installed in oxygen piping if the maximuin design pressure 
of the piping or the system components can be exceeded. 
These devices shall be set to discharge at not more than the 
maximum design pressure of the piping or system compo- 
nents and to a safe location. 

The diagram symbol for such devices is R o, 

5-2.2.1 Pressure-relief devices in pressure regulators in 
the system shall not be used to fulfill this provision. 

5-3 Piping Protective Equipment. 

5-3.1 The tirol gas and oxygen piping systems shall incorpo- 
rate the protective equipment shown in Figures 1, 2, or 3. 

5-3.1.1 When only a portion of a fuel gas system is to be 
used with oxygen, only that portion need comply with 
5-3.1. 

5-3.2 Portable outlet headers for fuel gas service shall be 
provided with a listed or approved Pv device installed at 
the inlet and preceding the station outlets, unless a PI. 
device is installed at each outlet. 

5-3.3 Listed or approved protective equipment  (desig- 
nated Pv) shall be installed in the fuel gas piping. 

5-3.4 The Pv device shall be located in the main supply 
line, as in Figure 1; or at the head of each branch line, as 
in Figure 2; or at each location where fuel gas is with- 
drawn, as in Figure 3. The options for the location of a Pv 
device will depend upon the size and complexity of the 
piping. In all cases, except as covered in 5-1.2, fuel gas 
serving an oxygen-fuel gas device shall flow through a Pv 
device. When a Pv device is h)cated at a fuel gas station 
outlet, the only other device required is a shutoff valve, V v 
(.see Figure 3). Where branch lines are of 2-in. pipe size or 
larger, a Pv device shall be located as shown in either Fig- 
ure 2 or 3. 

5-3.5 When a Pl: device is located as shown in Figures 1 
and 2, backflow protection of the fuel gas supply also shall 
be provided at tim station outlet by a listed or approved 
device that will prevent oxygen from flowing into the fuel 
gas system. 

The cliagram symbol for such a device is S v. 

5-3.6 I11 a Pv device, the pressure-relief device shall be 
located on the downstream side of the backflow and flash- 
back protection devices. The vent fl-om the pressure-relief 
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f "~  SEE 5 2.1.1 
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FIGURE 3 
OPTION 3 
PF IN OUTLET PIPING 

L E G E N D  

PF --  Protect ive  e q u i p m e n t  in fuel  gas ptping 
V F --  Fuel  gas stat ion out le t  valve 
V O --  O x y g e n  stat ion out le t  valve 

S F --  8 a c k f l o w  check valve (before  fue l  gas stat ion out le t (  
S O - B a c k f l o w  check valve (before  o x y g e n  stat ion ou t le t )  
R O -- Pressure-relief device (oxygen) 
R F --  Pressure-relief device  ( fuel  gas} 

Schematic arrangements of piping and station outlet 
protective equipment. (See Sections 5-2, 5-3, and 5-4.) 

device shall be at least as large as the rel ief  device outlet  
and shall be installed without  low points that may collect 
moisture.  If low points are  unavoidable ,  dr ip pots with 
drains closed with screw plugs or  caps shall be installed at 
the low points. The  vent terminus shall not endanger  person- 
nel or  proper ty  through gas discharge; shall be located away 
f lom ignilion sources: shall terminate in a hood or  bend; and 
shall discharge outdoors  at a sate location. 

5-3.7 i f  pipeline protective equ ipment  incorporates a liq- 
uid, the liquid level shall be maintained, and a suitahle anti- 
ti-eeze shall be permit ted to be used to prevent  fieezing. 

5-3.8 Fuel gas fin" use with e q u i p m e n t  not  requ i r ing  oxy- 
gen shall be wi thdrawn ups t ream of the p ip ing protect ive 
devices. 

5-3.9 Where  a compressor  or  booster  p u m p  is used in a 
fuel ,,,o-'ts system, requ i r ing  oxvgen~ and where  this fuel gas is 
withdrawn t iont  a source that  also supplie~ a system not 
requ i r ing  oxygen,  the lat ter  system shall i nco rpora te  a 
check vah'e to p reven t  possible backflow. 

I 
5-4 Station Outlet Protective Equipment. 

5-4.1 A listed or  approved  shutt if vah'e shall be installed 
at each outlet  and located on the ups t ream side of  o ther  
station outlet equ ipmen t  except  as provided  in 5-4.2. T h e  
d iagram symbols for such shutoff  valve~ are V v and V o. 

5-4,2 A listed or  app roved  backflow check vah'e shall be 
installed at each station outlet ,  inc luding  those fm por table  
out let  headers ,  e i ther  ups t ream or  downs t ream of  the shut- 
off  yah, e, V v or  V o. T h e  diagraln  symbols for such check 
vah'es are S F and S o. 

5-4.2.1 Wherl a PF device is located at the station outlet  as 
shown in F i g u r e  3, an add i t i ona l  check  valve  is not  
r equ i red  in the fuel gas line. 

5-4.3 If  the station outlet  is equ ipped  with a detachable  
regulator ,  the out let  shall t e rmina te  in a union connect ion 
that complies with Compressed  (;as Association Pamphle t  
E-3, Ptpeline Regulator Inlet Cmmeclim~ Standards, 

5-4.4 If  the station outlet  is connected  directly to a hose, 
the outlet  shall t e rmina te  in a union connect ion comply ing  
with Compressed  Gas Association Pamphle t  E- l ,  Standard 
Cotmectio,s,fi, Regtdator Outlets, Ton:hes and Fitted Hose.ft, 
l,I.?ldmg trod Cutting Eqmpme~d. 

5-4.5 Station outlets shall be permi t t ed  t o  te rmina te  in 
pipe threads  to which p e r m a n e n t  connect ions  are to be 
made,  such as to a nmchiue.  

5-4.6 Station outlets shall be equ ipped  with a detachable  
outlet, dust cap that shall be secured in place except  when 
a hose, a regulator ,  or  p ip ing  is at tached. 
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5-4.7 Where station outlets are equipped with backflow 
and flashback protective devices, as many as fimr torches 
shall be permiued to be supplied t iom one station outlet 
through rigid piping, provided each outlet t'rom such pip- 
ing is equipped with a shutoff valve and provided tile fuel 
gas capacity of any one torch does not exceed 15 cu It 
(425 L) per hour of acetylene, IA'-Gas, or methylacetylene- 
propadiene, stabilized; or 50 cuf t  (1.4 kL) per hour ofnat-  
mal gas, methane, ()r hydrogen. This provision does not 
apply to machines. 

5-5 Hose and Hose Connections.  Hose a n d  hose connec- 
tions for oxygen and fuel gas service, including hose used 
to connect portable outlet headers to piping systems, shall 
comply with Compressed Gas Association Pamphlet E-l, 
Shmdard Con;taciturn/br Regulator Outlets, Torches a;M Fitted 
Hose fin 14&hh;;g aml Culti~;g Equipme~tl. 

5-6 Pressure Reducing Regulators. Regulators or auto- 
matic reducing valves shall be used only lot tile gas for 
which they are intended. 

Chapter  6 A c e t y l e n e  Genera tors  

6-1 Listing and Marking. (;enelators shall be listed, shall 
be of  tile carbide- to-water  type, and shall be plainly 
marked with tile rate in cubic feet of acetylene pet  hour for 
which they are designed, tile a l n o u n t  or weight and size of 
carhide necessary for a single charge, tile manutacturer 's 
name and address, and the type or model designation. 

6-2 Rating and Pressure Limitations. 

6-2.1 The total hourly output of a generator shall not 
exceed the rate for whictl it is marked. 

6-2.2 Acetylene shall not be generated at a pressure in 
excess of 15 psig (103 kPa gage). 

6-2.3 Nonautomatic generators shall not be used for gen- 
erating acetylene at pressures exceeding 1 psig (6.9 kPa 
gage). Water overflows shall be visible. 

6-3 Location. Stationary generators shall be locat~:d in 
outside generator houses or inside generator roonls conl- 
plying with Section 6-5. 

6-4 Stationary Acety lene  Generators (Automatic and 
Nonautomatic).  

6-4.1 Installation. 

6-4.1.1 Generators shall be installed on a level foundation 
so that no excessive strain will be placed on the generator 
or its c o n u e c t i o n s .  

6-4.1.2 The area around the generator shall be adequate 
for operation, maintenance, ac!justment, and charging. 

6-4.1.3 Generators shall be protected against freezing. 
The use of salt or other corrosive chemical to prevent 
fieezing is prohibited. 

6-4.1.4 Except when generators are provided with an 
adequate overflow or automatic water shutotf to prevent 
overfilling of the generator,  the water supply pipe shall 
terminate not less than 2 in. (50 ram) above the opening 
used for filling so that the water can be observed as it 
enters the generator. 

6-4.1.5 Pressure relief valves for generat ing chambers 
shall be set to open at a pressure not in excess of  15 psig 
(103 kPa gage). Pressure relief valves for hydraulic back- 
pressure vah, es shall be set to open at a pressure not in 
excess of 20 psig (138 kPa gage). 

6-4.1.6 Generators shall not be fitted with continuous 
drain connections leading to sewers but shall discharge 
through an open connection into a suitably vented outdoor 
residue settling pit that, if approved, shall be permitted to 
have a clear water connection to the sewer. 

J 6-4.2 Stationary Generator Vent Pipes. Equipment shall 
be installed with sufficient clearance for operation and 
maintenance. 

6-4.2.1 Each generator shall be provided with a vent pipe 
of Schedule 40 galvanized iron or steel. 

Exception: Outside oj buddings, vent pipes larger lka, 4 in. m 
diameter qmll be not less than 14-gage galvatfized tubing or q~eet 
steel. 

6-4.2.2 The vent pipe shall be rigidly installed without 
traps so that any condensation will drain back to tile gen- 
erator. Means shall be provided to prevent accumulation of 
condensate in the vent pipes. 

6-4.2.3 The vent pipe shall be full size to the termination 
point outside of tile building and shall terminate in a hood 
or bend. This hood or bend shall be located at least 12 ft 
(4 m) above the ground, at least 3 ft (1 m) from combnsti- 
ble construction, and 5 ft (1.5 m) from building openings 
and sources of ignition. The hood or bend shall he con- 
structed so that it will not he obstructed by rain, snow, ice, 
insects, or birds. Vent pipes shall not be interconnected but 
shall lead separately to the outside. 

6-4.3 Acetylene Gas Holders. 

6-4.3.1 Gas holders shall be constructed using tile gasom- 
eter principle. The gas bell shall move freeh', shall be 
guided, and shall have a clearance of at least 2 in. (50 mtn) 
from tile shell. 

6-4.3.2 Gas holders shall be permitted to be located out- 
doors, in tile generator room, or in a connecting r o o m  
complying with the provisions for generator rooms. (See 
Section; 6-5.) 

6-4.3.3 When not located within a heated building, gas 
holders shall be protected ,tgainst freezing. 

6-4.3.4 To prevent collapse of the gas bell due to a vac- 
uunl cau,>ed by a conlpressor o r  b o o s t e r  punlp, a conlpres- 
sor or booster cutoff shall be provided at a point 12 in. 
(300 nnn) or more above tile landing point of the bell. 
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6-4.3.5 An automatic device shall be installed on the gas 
holder to stop the generation of gas before the holder bell 
reaches the upper limit o1 its travel. 

6-4.3.6 The gas capacity of a gas bolder, connected to a 
single generator, shall be not less than one-third the hourly 
rated capacity of the generator. 

6-4.3.7 If acetylene is used Dora the gas holder without 
increase in pressure at some points but with increase in 
pressme by a compressor or booster pump at other points, 
piping protective devices shall be installed in each supply 
line. The low-pressure protective device shall be located 
between the gas holder and the shop piping, and the 
m e d i u m - p r e s s u r e  pro tec t ive  device  shall be located 
between the compressor or booster pump and the shop 
piping. (See Figme 4.) 

LOW-PRESSURE PIPING 
~ PROTECTIVE DEVICE 

+ lk+ 
--1 SHOP PIPING 

ACETYLENE 
HOLDER ] ~ @ ~  

 tt'+ OR  OOSTER PUMP \ /  / / 
MEDIUM-PRESSURE 
PIPING PROTECTIVE DEVICE 

Figure 4 Protective devices for gas holders, compressors, 
and booster pumps. 

6-4.4 Acetylene Compressor or Booster Pump Equip- 
ment. 

6-4.4.1 Compressors or booster pumps shall be listed or 
approved. 

6-4.4.2 Wiring and electrical equipment  in compressor or 
booster pump rooms or enclosures shall confinm to the 
provisions of NFPA 70, Natiomd l:lectrzcal Code, ~ Article 
501, for (;lass 1, Division 2 locations. 

6-4.4.3 Compressor or booster pumps shall be provided 
with pressure relief valves that will relieve pressure exceed- 
ing 15 psig (103 kPa gage) to a salie outdoor location as 
provided in 6-'t.2.3, or by retnrning the gas to the inlet 
side or to the gas supply source. 

6-4.4.4 Compressors or booster pumps cooled by water 
recirculation shall be provided with interlocks to shut 
down the compressors or pumps in event of cooling water 
supply t:aihue. 

6-4.4.5 Compressor or booster discharge outlets shall be 
provided with piping protective equipment. (See Seclim~ 
5-3.) 

6-4.4.6 Compressors and booster pump equipment  shall 
be located in well-ventilated areas away from open flames, 
electrical or mechanical sparks, or other ignition sources. 

6-5 Outside Generator Houses and Inside Generator 
Rooms for Stationary Acetylene Generators. 

Note: When the word budding is used ill this section, it 
means a building having occupancy other than that directly 
associated with the production of acetylene, the storage of 
calcium carbide, or the storage and manifblding ~,t gases 
used in welding and cutting. 

6-5,1 Construction. 

6-5.1.1 Openings in any outside generator house shall 
not be located within 5 ft (1.5 m) of any opening in another 
building. 

6-5.1.2 Walls, floors, and roofs of  outside genera to r  
houses shall be constructed of noncombustible or limited- 
combustible materials. 

6-5.1.3 Exit doors shall be located so as to be readily 
accessible in case of emergency. 

6-5.1.4 Buildings in which acetylene genera to rs  are 
located shall not exceed one story in height except that 
generators shall be permitted to be installed on the top 
floor or roof  of a nmhi- or single-story building. 

6-5.1.5 ( ,enera tors  installed inside buildings shall be 
enclosed in a separate room. 

6-5.1.6 The walls, partitions, floors, and ceilings of inside 
generator rooms shall be constructed of noncombustible or 
limited-combustible materials having a fire resistance rat- 
ing of at least one hour. The walls or partitions shall be 
continuous fl-om floor to ceiling and shall be securely 
anchored. At least one wall of the room shall be an exterior 
wall. 

6-5.1.7 Openings from an inside generator room to other 
parts of the building shall be protected by a swinging-type, 
sell:-closing fire door tbr a Class B opening and having a 
rating of  at least one hour. 

NOTE: For inibrmalion on fire doors see NFPA 80, 5;lan- 
dard /br Fm~ Dmn's mid Wi~ldows. 

6-5.1.8 Explosion venting R)r outside generator houses 
and inside generator rooms shall be provided in exterior 
walls or roots. The venting area shall be e~ual to not less 
than 1 sq ft per 50 cu ft (0.1 m ~ per 1.4 nY) of room vol- 
ume and shall be permitted to consist of any one or any 
combination of the tbllowing: walls of light material; lightly 
t~astened batch covers; lightly ta.stened swinging doors in 
exterior walls opening outward; lightly fastened walls or 
root designed to relieve at a maximum pressure of 25 lb 
per sq ft (1.2 kPa). 

6-5.2 Venti lat ion.  Inside genera tor  rooms or outside 
generator houses shall be well ventilated with vents located 
at floor and ceiling levels. 

6-5.3 Heating Systems, Electrical Equipment, and 
Sources of Ignition. 

6-5.3.1 Heating shall be by steam, hot water, or other 
indirect means. Heating by flames or fires shall be prohib- 
ited in outside genera to r  houses or inside genera to r  
rooms, or in any, enclosure communicating with them. 
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6-5.3.2 Electrical equipment  and wiring in outside gener- 
ator houses or inside generator rooms shall contorm to the 
provisions of NFPA 70, National Electrical Code, Article 501, 
for Class I, Division 2 locations. 

6-5.3.3 Sources of ignition shall be prohibited in outside 
generator houses or inside generator rooms. 

Chapter 7 Calcium Carbide Storage 

7-1 Packaging. 

7-1.1 Calcium carbide shall be contained in metal pack- 
ages of sufficient strength to prevent rupture. The pack- 
ages shall be provided with a screw top or equivalent. 
These packages shall be constructed to be water- and air- 
tight. Solder shall not be used in such a manner  that the 
package would fail if exposed to fire. 

7-1.2 Packages containing calcium carbide shall be con- 
spicuously marked "Calcium Carbide - Dangerous if Not 
Kept Dry" or with equivalent warning. 

7-2 Storage in Buildings. 

7-2.1 Storage of calcium carbide inside buildings shall be 
in a dry, waterproof, and well-ventilated location. 

7-2.2 Calcium :carbide in quantities not exceeding 600 lb 
(273 kg), and in sealed packages except as provided for in 
7-2.2.1, shall be permitted to be stored inside buildings or 
in the same room with fuel gas cylinders. 

7-2.2.1 A maximum of two packages of any one size are 
permitted to be unsealed at the same time provided one of 
the packages contains no more than 1 lb (0.5 kg) of calcium 
carbide. 

7-2.3 Calcium carbide exceeding 600 lb (273 kg) but not 
exceeding 5000 lb (2273 kg) shall be stored: 

7-2.3.1 In accordance with 7-2.4, or 

7-2.3.2 In an inside generator room or outside generator 
house, or 

7-2.3.3 In a separate room in a one-story building that 
may contain other occupancies but without cellar or base- 
ment beneath the carbide storage section. Such rooms shall 
be constructed in accordance with 6-5.1.6 and (-)-5.1.7. 
These rooms shall be used tbr no other purpose. 

7-2.4 Calcium carbide in excess of 5000 lb (2273 kg) shall 
be stored in one-story buildings without cellar or basement 
and used fbr m> other purpose, or in outside generator 
houses. The h)cation of such storage buildings shall be 
away from congested mercantile and manufacturing areas. 
If the storage building is constructed of noncombustible or 
l imited-combustible materials, it shall be permit ted to 
a(!jnin other one-story buildings if separated therefrom by 
unpierced walls having a fire resistance rating of at least 3 
hours; if it is detached less than 10 fi (3 m) ti-om such 
building or buildings, there shall be no opening in any of 

the mutually exposing sides of such buildings within 10 ft 
(3 m). I[ the storage building is of combustible construc- 
tion, it shall be at least 20 ft (6 m) from any  other one- or 
two-story building and at least 30 ft (9 m) from any other 
building exceeding two stories. 

7-3 Storage outside Buildings. 

7-3.1 Calcium carbide in unopened metal containers in 
good condition (water- and airtight) shall be pernfitted to 
be stored outdoors. 

7-3.2 Containers shall be stored horizontally in single o r  
double rows. The bottom tier of each row shall be placed 
on wooden planking or equivalent so that the containers 
will not come in contact with the ground o r  ground water. 

7-3.3 Storage areas shall be at least 10 ft (3 m) from lines 
of adjoining property thai may be built upon. 

Chapter 8 Mobile Acetylene Trailer Systems 

8-1 General Provisions. The mobile acetylene trailer sys- 
tem and discharging of the trailer system shall comply with 
CGA Pamphlet G1.6, Recommended Praclices Jbr Motnle Acet- 
ylene Trailer &,stems. 

8-2 Discharge Stations at Consumer Sites. 

8-2.1 The discharge station site shall be outdoors or in a 
separate building used tbr that purpose exclusively. The 
site shall be such that the trailer and associated equipment  
shall not be beneath or exposed by [hilure of electric power 
lines, flammable or combustible liquid lines, or flainmable 
gas lines. 

8-2.2 Minimum distances fiom the trailer, the trailer dis- 
charge connection, or a building housing the trailer, to 
exposures shall be: 

(a) Property line 25 ti (7.5 m) 
(b) Buildings constructed of com- 

bustible materials 50 ft (15 m) 
(c) Buildings constructed of non- 

combustible or limited- 
combustible materials 15 tt (4.5 m) 

(d) Bulk oxygen systems 50 ft (15 m) 
(e) All classes of flammable and 

combustible liquid storage above 
ground 50 fl (15 m) 

(t) All classes of flammable and com- 
bustible liquid below ground: 

Tank 20 fl (6 m) 
Vent or fill opening of tank 25 fl (7.5 m) 

(g) Other flammable gas storage 50 ft (15 m) 

8-2.3 The site shall be so located as to be readily accessi- 
ble and provide adequate space [or trailer positioning. 

8-2.4 The site shall be posted "ACETYLENE - FLAM- 
MABLE GAS - NO SMOKIN(; - NO ()PEN FLAMES," or 
equ iva len t .  

8-2.5 The mobile acetylene trailer system shall be electri- 
cally bonded and grounded. 
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8-2.6 Acetylene meters, where utilized, shall be a type 
recommended by the meter  manufacturer for acetylene 
service and shall operate at pressures not to exceed 15 psig 
(103 kPa gage). 

8-2.7 Where protective walls or roofs are provided on 
outdoor installations, they shall be constructed of noncom- 
bnstible o r  linfited-combustible materials (see defi,6tim~s). 

8-2.8 Electrical equipment  within 15 ft (4.5 m) of outdoor 
installations shall be in accordance with Article 501 of 
NFPA 70, National Electrical Code, for Class 1, Division 2 
locations. 

8-3 Indoor Discharge Stations. 

8-3.1 Separate buildings housing mobile acetylene trailer 
systems shall be constructed of noncombustible or limited- 
combustible materials. Heating, if provided, shall be by 
steam, hot water, or other indirect means. 

8-3.2 Adequate ventilation to the outdoors shall be pro- 
vided. Inlet openings shall be located near the floor in 
exterior walls only. Outlet openings shall be located at the 
high point of the room in exterior walls or roof. Inlet and 
outlet openings shall each have a mininmm total area of 
1 sq ft per 1000 cu f t  (0.1 m ~ per 28 m :~) of room vohnne. 

8-3.3 Explosion venting shall be provided in exterior  
walls or roof only. The venting area shall be e~ual to not 
less than 1 sq fi per 50 cu ft (0.1 m'-' per 1.4 m )  of room 
volume. Vents shall be permitted to consist of any one or 
any combination of the.tbllowing, designed to relieve at a 
maximum pressure of 25 lb per sq ft (1.2 kPa): walls of 
light material: lightly fastened hatch covers; lightly fas- 
tened, outward-opening swinging doors in exterior walls; 
and lightly tastened walls or rooE 

8-3.4 Electrical equipment  shall be ira accordance with 
Article 501 of NFPA 70, National Electrical Code, for Class l, 
Division 2 locations. 

8-3.5 There  shall be no sources of ignition, such as fi-om 
open flames, electrical equipment,  or heating equipment.  

8-4 Instructions. 

8-4.1 For installations requiring an,,' equipment  opera- 
tion by the user, legible instructions shall be posted and 
maintained at the discharge station. 

8-4.2 A trained person shall be in attendance while the 
mobile acetylene trailer is being connected to or discon- 
nected fiom the discharge station piping, and during any 
manual valve operations. 

[ 8-5* Fire Protection. 

8-5.1 Areas devoted to discharging mobile acetylene 
trailer systems shall be provided with fire hoses, or fixed 
water spray systems. Combination stream fire hose nozzles 
of the solid-to-spray pattern are recommended for use in 
these areas. Fire extinguishers of the dry chemical or car- 
bon dioxide type shall be provided. 

NOTE: For intormation on portable tlre cxtinguist{ers, 
see NFPA 10, Standard on Portable Fne Extmgmshers. 

8-5.2 Fire protection equipment  shall be conspicuously 
located and posted so that it is readily visible and accessible 
in an emergency. Fire hoses and fixed water spray system 
control valves shall be located so that they can be operated 
from outdoors. 

8-5.3 Exits and fire protection equipment  shall not be 
blocked or obstructed in any manner.  

Chapter  9 R e f e r e n c e d  P u b l i c a t i o n s  

9-1 The following documents or portions thereof  are ref- 
erenced within this standard and shall he considered part 
of the requirements of this document. The  edition indi- 
cated fi)r each reference is the current  edition as of the 
date of the NFPA issuance of this document. 

9-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 13, Sta,dard for the Installation of Spri,kler Systems, 
1991 edition 

NFPA 15, Staudard for Water Spray Fixed S~stems fi~r Fire 
Protection, 1990 edition 

NFPA 50, Sta~Mard for Bulk Oxvge, S~stems at Consumer 
Sites, 1990 editinn 

N FPA 51 B, Standard Jbr Fire Prez,enlio.n in Use of Curling 
and Weldiug Processes, 1989 edition 

NFPA 54, Natm~ml Fuel Gas Code, 1988 edition 

NFPA 58, Standard for the Storage and Hmldling of Lique- 
fied Peholeum Ga,~es, 1992 edition 

NFPA 70, National Electrical Code, 1990 edition 

NFPA 220, Sta~Mard on 7]vpes of Building Co,struchon, 
1992 edition 

9-1.2 Other Publications. 

9-1.2.1 ASME Publication. American Society of Mechan- 
ical Engineers, 345 East 47th St., New York, NY 10017. 

ANSI B31.3-1990, Chemical Pla,t and Petroleum Refine U 
Piping 

9-1.2.2 AWS Publicat ion.  American Welding Society, 
2501 N.W. 7th St., Miami, FL 33125. 

ANSI Z49.1-1988, Safety, i, l Feldi,g and Cutti,g 
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9-1.2.3 A S T M  P u b l i c a t i o n s .  American Society for Test- 
ing and Materials, 1916 Race St., Philadelphia, PA 19103. 

ASTM B - 8 8 - 1 9 8 9 ,  Standard 5pee!ficatm, /br Seamless Cop- 
per Waler Tube 

ASTM E- 136-1982 ,  Standard Te,q Method ./br Behavior of 
Malerials in a t"),rheal Tube Furnace al 750°C 

9-1 .2 .4  CGA P u b l i c a t i o n s .  Compressed Gas Association, 
Inc., 1235 Jefferson Davis Highway, Arlington, VA 22202. 

A N S I / C G A  C 4 - 1 9 9 0 ,  Method of Marking Portable Com- 
pee,~sed (;as Containers Io hlent!/5' the Malerm/ Contained 

A N S I / C G A  V l - 1 9 8 7 ,  Standard./br compressed (;as Cylinder 
Valve Outlet and hdel Connections 

CGA G 1.6-1981, Recommended Practices ,/br Mobile Ace&- 
/era" 7)ailer Svslem.~ 

CGA (;4.1 - 1 D85, Equipment Cleaned./br Ox'~,gen Servme 

CGA E- 1 - 1980,  Slanda rd ('o, m',clions ,/or Regulator Outlets, 
Torches and l"ith:d Hose,lot Welding and Culling Equipment 

CGA E-3-1981. Pipeline Re ouhflor In/el Conm,elion Slandan£ 

A p p e n d i x  A 

Tt,~ dppendtx i.~ no/ a pad ~{/' the ~eqttneme,Ls ~{/ this NI"P/1 doctr- 
ine,l, hut t~ mHmh'd /m i,/ormati,n pttr/)me~ o,h' 

A-2-3.4 Storage of cylinders of  dissolved acetylene with 
the valve end up will minimize possibility of liquid solvent 
being discharged. 

A-8-5  The m:~ior fire hazard on a mobile acetylene trailer 
system is that of acetylene gas escaping fi'om equipment, 
piping, or cylinder tittings. The gas may or may not ignite. 
In either case, every attempt consistent with personnel 
satiety is normally made to shut offor remove the source of 
escaping gas. Fire is not nornaalh' extinguished in any 
other way, hut some tires in leakit~g acetylene have been 

extinguished with hose water or hand extinguishers when 
the source of escaping fuel was small enough so that it did 
not present a reignition hazard, or the source was removed 
satiely and promptly to a safe location. When a fire has 
exposed acetylene cylinders, the cylinders have been kept 
cool by application of water to protect the cylinders and 
prevent undue release of acetylene through the cylinder 
fusible plug devices. 

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  

B-1 Tire tbllowing documents or portions thereof are ref- 
erenced within this standard for informational purposes 
only and thus are not considered part of the requirements 
of this document. The edition indicated for each retierence 
is the current  edition as of the date of the NFPA issuance 
of this document. 

B-I .1  N F P A  P u b l i c a t i o n s .  National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 10, Slandanl for Portable Fire Exhnguishers, 1990 
edition 

N FI'A 80, Standard for Fire Doors and Window,~, 1991) edition 

NFPA 259, Standard Te,~t Method for Potential Heal of  
Building Materials, 1987 edition 

B-1.2  O t h e r  P u b l i c a t i o n s .  

B-1.2 .1  A S M E  Pu b l i c a t i o n .  American Society of Mechan- 
ical Engineers, 345 East 47th St., New York, NY 10017. 

ANSI A13.1 - 1981, Scheme ./br hlent!fieation ~( Pq)ing @;stems 

B-1.2 .2  CGA Publ i ca t ion .  Compressed Gas Association, 
inc., 1235 Jetterson Davis Highway, Arlington, VA 22202. 

C(;A C,4.4-1980, lndushial Pract~ee,~ ./or (;a,~eous O:o'gen 
Tran.~mi~sion am/D~,qrd)ution Piping .%,slem,~ 
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