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N O T I C E  

All ques t ions  or o ther  c m n l n u n i c a t n m s  re la t ing to this d o c u m e n t  shouhl  be sent only to NFF'A H e a d -  
quar te rs ,  addressed  to the a t tent ion  of the C m n m i t t e e  responsible  tor  the documen t .  

For in to r lna t inn  on the p rocedures  tor reques t ing  Technical  Comln i t t ees  to issue Formal  In te rpre ta t ions ,  
p ropos ing  "Ibntative Inter im Amendrnen t s ,  p ropos ing  a m e n d m e n t s  for C o m m i t t e e  considerat ion,  and  appeals  
on mat te rs  re la t ing to the content  of the d o c u m e n t ,  ",','rite to the Secretary,  S t a n d a r d s  Counc i l ,  Nat iona l  Fire 
I)rotection Assu( iat ion,  1 Ba t t e ry lna rch  Park.  P.() Box 9101. Quincy ,  M A  02269-9101 

A statement ,  wrl t tcn or  orad, that is not processed in accordance  with Section 16 of the Regulat ions ( ;overn-  
m g  C, o n m n t t e e  Projects shall not be cons idered  the olficial pnsit lon of NFPA ~r any  of its C o m m i t t e e s  a n d  
shall nut be cons idered  to be, nor  be relied upon  as, a Formal  I n t e r p r e t a t i . n  

Users  of t h i s d o c u n l e n t  should <'onsnh applicabh" Federal, State' and  Io<al laws and  r egu la tmns  NFPA 
does not,  by tilt' tmbl ica tmn of this d o c u m e n t ,  in tend to urge  act ion which  is not in compl i ance  with apph-  
cable laws ,rod this dtu 'Ulnent nlav not be cons t rued  as d o i n g  so 

Pol icy  A d o p t e d  by N F P A  Board o f  D irec tors  on D e c e m b e r  3, 1982  

T h e  Board  of Direc tors  reaff i rms that  the Nat iona l  Fire Pro tec t ion  Associa t ion recognizes  that  the tox- 
icity of  the p roduc t s  of combus t i on  is an  i m p o r t a n t  factor  in the loss of  life f rom fire. NFPA has dealt  with 
that  subject  in its technical  commi t t ee  d o c u m e n t s  for m a n y  ? 'ears  

T h e r e  ts a ~oncern that the g rowing  use of  synthet ic  mater ia l s  may  p roduce  more  or  addi t ional  toxic 
p roduc t s  uf c u m b u s t u m  m a lire env i ronmen t .  T h e  Board  has, therelbre ,  asked all NFPA technical  commi t -  
tees to review the d o c u m e n t s  filr which  they are responsible  to be sure that  the d o c u m e n t s  respond  to this 
< u r r en t  concern .  "lb assist the commi t t ees  in mee t i ng  this request ,  the Board  has appo in t ed  an adv i sory  com-  
mit tee to provide specific gu idance  to the technical  commi t t ees  tin ques t ions  re la t ing to assessing the haza rds  
of  the p roduc t s  ot combus t ion .  

L i c e n s i n g  Prov i s ion  - -  This  ducu lnen t  is ( o p y r i g h t e d  by the Nat iona l  Fire Pro tec tu in  Associat ion 
(NFPA).  

1. A d o p t i o n  by Re fe r e n c e  - -  Public author i t ies  a n d  others  are u rged  to re terence this d o c u m e n t  in 
laws, ordinances,  regulations, administrat ive ordel,'S or  similar instruments.  Any deletions, addit iuns and  changes 
desired by the a d o p t i n g  au tho r i ty  must  be noted  separately.  Those  u,,uing this me thod  are reques ted  to notify 
the NFPA (Attention: Secretary, S t anda rds  ( lounci l )  in wr i t ing  of  such use. T h e  te rm " a d o p t u m  by relk~rence ' '  
means  the ci t ing of title and  tml)lishing in to r tna t ion  onl}: 

2. A d o p t i o n  by Transcr ip t ion  - -  A. Publ ic  au thor i t ies  with l a w m a k i n g  or  r u l e - m a k i n g  powers only, 
upon  wr i t ten  notice to the NFPA (Attent ion:  Secretary,  S t a n d a r d s  Counci l ) ,  will be g r a n t e d  a royal ty-free 
license to pr int  a n d  republ ish  this d o c u m e n t  in whole or  in part ,  with changes  a n d  addi t ions ,  if any, noted  
separately,  in laws, ordinan¢ es, regula t ions ,  admin i s t r a t ive  orders  or s imi lar  i n s t rumen t s  hav ing  the force of  
law, provided that '  (1) due  nntwe of  NFPA's  copyr igh t  is con ta ined  in each  law a n d  in each  copy thereof; 
and, (2) that such pr in t ing  and  repubhca t ion  is limited to numbers  sufficient to satist}¢ the jur isdic t ion 's  lawmak-  
ing o r  r u l e m a k i n g  process. B. O n c e  this NFPA Code  or  S t a n d a r d  has been adop t ed  into law, all p r in t ings  
of  this d o c m n e n t  by [mblic author i t ies  with l a w m a k i n g  or r u l e m a k i n g  powers  or  any  o ther  persons  des i r ing  
to r ep roduce  this d o c u m e n t  or its conten ts  as adop t ed  by the ju r i sd ic t ion  in whole or  in part ,  in any  form, 
upon writ ten request to NFPA (Attention: Secreta W, S tandards  Council) ,  will be g ran ted  a nonexclusive license 
to pr int ,  relmblish,  a n d  vend this d o c u m e n t  in whole or  in part ,  with changes  a n d  addi t ions ,  if" any, noted  
separately provided that due  notice of NFPA's  copyr ight  is conta ined in each copy Such license shall be gran ted  
only  upon  a g r e e m e n t  to pay NFPA a rovahy. Th i s  royahy  is r equ i red  to provide funds  tot  the research a n d  
develnl)ment necessary  to con t inue  the work  of  NFPA a n d  its vohmteers  in con t inua l ly  u p d a t i n g  a n d  revis ing 
NFPA s tandards .  Uncier cer ta in  cireumstances, lmblic authori t ies  with l awmak ing  or  r u l emak ing  powers may  
app ly  tot  a n d  tnay re< eive a special royal ty  when the public interest will be served therebv. 

3. Scope  of  L i c e n se  Grant - -  T h e  te rms  and  enndi t ions  set f i r t h  above do not ex tend to the index 
to this do< u m e n t  

(For fur ther  exp lana t ion ,  see the Policy C o n c e r n i n g  the Adopt ion .  P r in t i ng  and  Publ ica t ion  of  NFPA 
D o c u m e n t s  which is availabh" upon request  fronl the NFPA.)  

S t a t e m e n t  on  N F P A  Procedures  

This  mater ia l  has been develuped u n d e r  the publ ished procedures  of  the Nat ional  Fire Protect ion Associa- 
t ion, which  are  des igned to assure  the a p p o i n t m e n t  of technical ly compe ten t  C o m m i t t e e s  hav ing  ba lanced  
represen ta t ion  \Vhile these p rocedures  assure  the highest  degree  of  care,  ne i ther  the Nat iona l  Fire Pro tec t ion  
Assucmtion.  its nienlbers ,  nor  those pa r t i c ipa t ing  in its activities accepts  any  liability r e suh ing  f rom com-  
pl iance or  n l m c n m p h a n c e  with the provis ions given herein,  lor anv restr ict ions imposed on mater ia l s  or  pro-  
cesses, or  tor tilt" comple teness  of  the text 

NFPA has no power  or  au thnr i ty  to police or  enforce  compl i ance  with the conten ts  of  this d o c u m e n t  
and  any  cer t i f ic ,mon of  p roduc t s  s ta t ing compl i ance  with r equ i r emen t s  of  this d o c u m e n t  is m a d e  at the peril 
,ff the certifier 

SC AM-90 



51-1 

/gJ 1987 NFPA, All Rights Reserved 

N F P A  51 

Standard for the 

Design and Installation of 

Oxygen-Fuel Gas Systems for 

Welding, Cutting and Allied Processes 

1987 Ed i t ion  

This edition of NFPA 51, Standard for the Design and Installation of Oxygen-Fuel 
Gas Systems for Welding, Cutting and Allied Processes, was prepared by the Techni-  
cal Committee on Industrial  and Medical Gases, and acted on by the National  Fire 
Protection Association, Inc. at its Fall Meeting held November 17-20, 1986, in 
Denver, Colorado. It was issued by the Standards Council on December 10, 1986, with 
an effective date of December 30, 1986, and supersedes all previous editions. 

\ 
The 1987 edition of this s tandard has been approved by the American National  

Standards Institute. 

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

O r i g i n  and Development of N F P A  51 

NFPA standards for the construction, installation, and use of acetylene gas 
machines and for the storage of calcium carbide date from 1900. In 1925, the first edi- 
tion 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, and 1983. In June 1966, 
responsibility for NFPA 51 was reassigned from the Committee on Gases and its Sec- 
tional Committee on Industrial  Gases to the Committee on Industrial  and Medical 
Gases. 
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C o m m i t t e e  o n  I n d u s t r i a l  a n d  M e d i c a l  Gases  

Fred K. Kitson, Chairman 
F. K. Kitson Safety Assoc. 

T h e o d o r e  C. Lemoff ,  Secretary 

National Fire Protection Assn. 
I Nonvoting) 

Francis X. Bender, Safety 12nginevring Con- 
sultants 

Carl A. Caves, U.S. Dept. of Energy 
J. A. Cedervall ,  Underwriters I.aboratories hw. 
Leo G. Foxwell, Hartford Insurance Group 

Rep. American Ins. Service~, Group. Inc. 
Charles B. Henr ic i ,  Elk Grove Village Fire Dept. 
It. 

Rcp. lnI'l. Assn. of Fire Chieg 

Edward J. Kilper,  blonsanto Co. 
Rep. CMA 

Bernhard  K. Kuehn,  Compressed (;as Assn.. 
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(Alternate to C. A. Caves) (Alternate to American Welding Society Rep.) 

David Simon, l.iquid Air Corp. 

(Ahernate to "I'. E. Willoughby) 
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NOTE' Membership on a Committee shall not in and of itself constitul{' an {'ndorsement of the 
Association or any document developed by the Committee on which the memher serw's. 

1987 Edi t  bon 



CONTENTS 51 3 

Contents 

Chapter 1 General Provisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 4 
1-1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  4 
1-2 Def in i t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51- 4 
1-3 Fuel Gases in the  L i q u i d  Phase  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  6 
1-4 O p e r a t i o n s  a n d  Fire P reven t ion  Prac t ices  . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 6 
1-5 M a t e r i a l - O x y g e n  C o m p a t i b i l i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  6 
1-6 Cyl inders  a n d  C o n t a i n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51- 6 
1-7 Re t roac t iv i ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 6 

Chapter 2 Cylinders and Containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51- 6 
2-1 F a b r i c a t i o n  a n d  M a r k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 6 
2-2 Cy l inde r  S to rage  Gene ra l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  6 
2-3 Fuel Gas Cy l inder  S to rage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51- 7 
2-4 Oxygen  Cyl inder  S to rage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 7 

Chapter 3 Manifolding of Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51- 7 
3-1 Fuel Gas Man i fo ld s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  7 
3-2 H i g h - P r e s s u r e  Oxygen  Man i fo lds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 8 
3-3 L o w - P r e s s u r e  Oxygen  Man i fo lds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 8 
3-4 P o r t a b l e  Ou t l e t  H e a d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  8 

Chapter 4 Piping Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 9 
4-1 Mate r ia l s  a n d  Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  9 
4-2 P ip ing  Jo in t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-  9 
4-3 Ins t a l l a t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 9 
4-4 C l e a n i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 10 
4-5 T e s t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -10  
4-6 P a i n t i n g  a n d  Signs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -10  

Chapter 5 Protective Equipment, Hose, and Regulators . . . . . . . . . . . . . . . . .  51 10 
5-1 Gene ra l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -10  
5-2 Pressure  Rel ie f  for P ip ing  Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -10  
5-3 P ip ing  Pro tec t ive  E q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -10  
5-4 S ta t ion  Out l e t  Pro tec t ive  E q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-11 
5-5 Hose  a n d  Hose  C o n n e c t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 12 
5-6 Pressure  R e d u c i n g  R e g u l a t o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-12  

Chapter 6 Acetylene Generators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-12 
6-1 Lis t ing  a n d  M a r k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-12  
6-2 R a t i n g  a n d  Pressure  L i m i t a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-12  
6-3 L o c a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -12  
6-4 S t a t i ona ry  Ace ty lene  G e n e r a t o r s  ( A u t o m a t i c  a n d  N o n a u t o m a t i c )  . . . . . . .  51 12 
6-5 Ou t s ide  G e n e r a t o r  Houses  a n d  Ins ide  G e n e r a t o r  R o o m s  

for  S t a t iona ry  Ace ty lene  G e n e r a t o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -13  

Chapter 7 Calcium Carbide Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-14 
7-1 P a c k a g i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 14 
7-2 S to rage  in Bui ld ings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 14 
7-3 S to rage  Ou t s ide  Bui ld ings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 14 

Chapter 8 Mobile Acetylene Trailer Systems . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-14 
8-1 Gene ra l  Provis ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 14 
8-2 Di scha rge  S ta t ions  at C o n s u m e r  Sites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 14 
8-3 I n d o o r  D i scha rge  S ta t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 15 
8-4 Ins t ruc t ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 -15  
8-5 Fire  P r o t e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-15  

Chapter 9 Referenced Publications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 15 

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51-16  

1987 Edition 



51 4 OXYGEN-FUEL GAS SYSTEMS 

NFPA 51 

Standard for the 

Design and Installation of 

Oxygen-Fuel Gas Systems for 

Welding, Cutting and Allied Processes 

1987 Edition 

N O T I C E  I n f o r m a t i o n  on re fe renced  pub l i ca t ions  can  be 
found  in Chapt ( , r  9 

Chapter 1 General Provisions 

1-1 Scope. 

1-1.1 This s t andard  applies to: 

1-1.1.1 Design and instal lat ion of oxygen-fuel gas 
welding and cut t ing systems and all ied processes (see 
definition), except for systems meet ing  the cri teria in 
1-1.5. 

1-1.1.2 Util ization of gaseous fuels genera ted  from 
f l ammable  liquids under  pressure when such fuels are 
used with oxygen. 

1-1.1.3 Storage,  on the site of a welding and cut t ing 
system instal lat ion,  of: 

(at Gases to be used with such systems where more 
than one cylinder each of oxygen and fuel gas is stored in 
any single storage area. (This includes storage of more 
than one cylinder each in any single storage area even 
though all such stored cylinders may be in tended for use 
in svstems of the kind described in 1-1.5.1.) 

(b) Calcium carbide.  

1-1.2 Unless st)ecifically indica ted  otherwise, the term 
"welding and cut t ing systems" shall be considered to in- 
clude "al l ied processes" in this s tandard .  

1-1.3 When  only a port ion of a fuel gas system is to he 
used for welding, cutt ing,  or all ied processes, only that  
por t ion of the system need comply with this s tandard .  

1-1.4 When  o n l y a  purt ion of an oxygen system is to he 
used with fuel gas for welding, cut t ing,  or all ied pro 
cesses, only that por t ion of the system need comply with 
this s tandard .  

1-1.5 This s tandard  does not apply to: 

1-1.5.1 Systems comprised of a single cylinder of oxy- 
gen, a single cylinder of a fuel gas, regulators,  hoses, and 
a torch. (See ANSI  Z49.1, Safety in Welding and Cut- 
t ing. ) 

1-1.5.2 Systems in which fuel gases are not to he used 
with oxygen. See NFPA 54, National Fuel Gas Code, and 

NFPA 58, Standard for the Storage and Handling of Liq- 
uefied Petroleum Gases. 

1-1.5.3 The  manufac tu re  of  gases and the filling of 
cylinders. 

1-1.5.4 Storage of empty  cylinders. 

1-1.5.5 Compressed air fuel gas systems. 

1-2 Def in i t i ons .  

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

Acety lene ,  M e d i u m  Pressure .  Acetylene at pressures 
exceeding 1 psig (6.9 kPa gage) but not exceeding 15 psig 
(103 kPa gage). 

A l l i ed  Processes. Those processes using oxygen-fuel 
gas mixtures  for opera t ions  such as scarfing, heat 
t reat ing,  heat ing,  or thermal  spraying.  

Approved. Acceptab le  to the "author i ty  having 
jur isdic t ion."  

N O ' I E :  T h e  Na t iona l  Fire Pro tec t ion  A~sociation dou~ not 
approve ,  inspect or certff~ a m  instal la t ions,  p rocedures ,  
v q u i p m e n t ,  or ma te r i a l s  nor  does it app rove  or eva lua te  test ing 
labora tor ies  In d e t e r m i n i n g  the accep tab i l i ly  of ins ta l l ado t>  OI 
pYi)Ce(ttlYe~), eqktipFtlent or inater ials ,  the iittthOlilv ha'~lll~ 
jur i sd ic t ion  m a y  base a c c e p t a n c c  on O)mld iance  wid/ NFPA m 
o ther  a p p r o p r i a t e  s t anda rds .  In the absence  ot such s landavds .  
said au tho r i ty  m a y  requ i re  evidence of prope~ insta l la t ion,  pro 
~vdurc  or use. T h e  au tho r i ty  hav ing  jur isdi{t ion m a y  also ~efer 
to the listings or labe l ing  prac t ices  of an  o v g a n i z a d o n c . m c c r n e d  
with p roduc t  eva lua t ions  which  is in a posiImu to d r | e r m i n e  
c o m p l i a n c e  with a p p r o p r i a t e  s t a n d a r d s  t-I thv cul~('nl pr()du( 
don  of  lis{vd items 

A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  The  "author i ty  
having jur isdic t ion"  is the organizat ion,  office or in- 
dividual  responsible for "approving"  equipment ,  an in- 
s tal lat ion or a procedure .  

N O T E '  f h ( '  phrase  " a u t h o r i t y  h a v i n g j u r i s d w t i < m "  is used in 
N F P A  do<ument~ 111 a b r o a d  manm'~ since jur lsdwlton~ and  "ap-  
p roxa l"  agencies  vary as do their  responsibil i t ies W h e r e  publ ic  
safety )s p r imary ,  the " a u t h o l i t y  hav ing  jurl~dit d o n "  may  by a 
fvderal ,  state,  local or o the r  regional  d e p a r u n e m  o) individual  
such its a fire chief,  fire mard~al ,  chief  ~d a fire p r m c n l i . n  
b t u e a u ,  l abor  d e p a r t m e n t ,  hea l th  depa~unen~,  bu i ld ing  official,  
elcclr ica]  inspector ,  or  o thers  hav ing  slattltiHv at l t ] ] l l l  iIV. Fill" in- 
Sl~llf.lll(C ptlrtlose% all i n su rance  in 'qwct ion (l( 'paillllellI, i~ltlll~ 
b u r e a u ,  o r  other  i n s u r a n c e  COlllp[t l ly repreM' l l ta l i \+ ,  ' Ill,IV 1)(' Ihu  
" a u t h o r i t y  havin R ju r i sd ic t ion  " In m a n y  c u c u m s t a m v s  t lw 
prope r ty  owner  or his des igna ted  agem as~,um('s th(' r()le of the 
-d t l thor l ty  h;tvillg jurisdiction": at g m ( ' t n t , w n t  i n , | a l i a | i o n , ,  the 
( o m m a n d i n g  officer  or d e p a r t m e n l , d  official may  Iw Ihv "au  
thor i ly  hav ing  ju r i sd ic t ion . "  

Backf low Check  Valve. A device designed to allow 
flow in only one direction.  

C y l i n d e r  Storage.  Cylinders of compressed gas 
s tanding  by on the site (not those in use or a t tached  read}' 
for use). 

D O T .  (U.S. Depar tment  of T ranspor t a t ion . )  Prior 
to Apri l  1, 1967, D O T  regulat ions and specifications ref- 
erenced in this s t andard  were p romulga ted  hy the In- 
terstate Commerce  Commission (ICC). 
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GENERAl. PROVISIONS 5 1 - 5  

Fue l  Gas.  Acetylene, hydrogen,  na tura l  gas, LP- 
Gas, methylace ty lene-propadiene ,  stabilized (as defined 
in this s tandard) ,  and other  l iquefied and nonl iquefied 
f l ammable  gases which are stable because of their  com- 
posit ion or because of the condit ions of storage and 
uti l izat ion s t ipulated in this s tandard .  

Labe led .  Equipment  or mater ia ls  to which has been 
a t tached  a label,  symbol or other identifying mark  of an 
organizat ion acceptable  to the "author i ty  having juris- 
dict ion" and concerned with product  evaluat ion,  that  
main ta ins  periodic inspection of product ion of labeled 
equ ipment  or mater ia ls  and by whose label ing the manu-  
facturer  indicates compl iance  with appropr i a t e  s tandards  
or per formance  in a specified manner .  

L i m i t e d - C o m b u s t i b l e  M a t e r i a l .  A mater ia l  (as de- 
fined in NFPA 220, Standard on Types of  Building Con- 
struction) not complying with the defini t ion of noncom- 
bustible mater ia l  which, in the form in which it is used, 
has a potent ia l  heat value not exceeding 3500 Btu per lb 
(8141 kJ/kg) ~, and complies with one of the following 
pa rag raphs  (a) or (b). Materials  subject to increase in 
combust ibi l i ty  or f lame spread ra t ing beyond the limits 
herein established through the effects of age, moisture,  or 
other  a tmospher ic  condi t ion shall be considered com- 
bustible.  

(a) Materials  having a s t ructural  base of noncombus-  
tible mater ia l ,  with a surfacing not exceeding a thickness 
of ~ in. (3.2 mm) that  has a flame spread ra t ing not 
greater  than 50. 

(b) Materials,  in the form and thickness used, other  
than  as described in (a), having nei ther  a f lame spread 
ra t ing greater  than 25 nor evidence of cont inued pro- 
gressive combust ion and of such composi t ion that sur- 
faces that  would be exposed by cut t ing through the 
mater ia l  on any plane would have nei ther  a f lame spread 
ra t ing greater  than 25 nor evidence of cont inued pro- 
gressive combust ion.  

Lis ted.  Equipment  or mater ia ls  included in a list 
publ ished by an organiza t ion  acceptable  to the "author i ty  
having jur isdict ion" and concerned with product  evalua- 
tion, that  main ta ins  periodic inspection of product ion  of 
listed equ ipment  or mater ia ls  and whose listing states 
ei ther that  the equ ipment  or mater ia l  meets appropr i a t e  
s tandards  or has been tested and found suitable for use in 
a specified manner .  

N O T E :  T h e  means for identifying listed equ ipment  may vary 
for each organization concerned with p r . due t  evaluation,  some 
of which do not recognizu equ ipment  as listed unless it Is also 
labeled Th( '  "author i ty  having jurisdiction" shmdd utilize the 
system employed by th£' listing organizat ion to Mcntifv a hsted 
product  

Mach ine .  A device in which on{" or more torches 
using fuel gas and oxygen are incorpora ted .  

Manifold. An assembly of pipe and fittings for con- 
necting two or more cylinders for the purpose of supply- 
ing gas to a p iping system or directly to a consuming 
device. 

~See NFPA 259. Standard 7"e~t Method /or Potentml lh'at <q 
Building Matermls 

Methylacetylene-Propadiene, Stabilized (MPS). A 
mixture  of gases that ,  in the l iquid phase, shall conform 
to the following: 

(1) Methylace ty lene-propadiene  (in combina t ion ,  
with a m a x i m u m  rat io of 3.0 moles of methylacetylene  
per mole of p ropad iene  in the initial l iquid phase in a 
storage container)  68 mole percent  maximum: 

(2) Propane,  butane,  isobutane (in combina t ion)  
24 mole percent  minimum of which at least ½ (8 mole 
percent  of total mixture)  shall be bu tane  a n d : o r  
isobutane:  

(3) Propylene 10 mole percent  maximum; 

(4) Butadiene  2 mole percent  maximum. 

Mobi le  Acety lene  T r a i l e r  System. A mani fo lded  
group of cylinders held together  as a unit  on a t ransport  
vehicle for the purpose of conta in ing and t ranspor t ing  
large quanti t ies  of acetylene. This system includes the 
mobile  acetylene trailer,  pressure regulator(s) ,  flash ar- 
restors, protective devices, meter  (optional) ,  and inter- 
connect ing  piping. The  system terminates  at the point 
where acetylene at service pressure enters the user's pip- 
ing system. 

N o n c o m b u s t i b l e  Ma te r i a l .  A mater ia l  (as defined in 
NFPA 220, Standard on Types of  Building Construction) 
that ,  in the form in which it is used and under  the condi- 
tions ant ic ipated ,  will not ignite, burn,  support  combus- 
tion, or release f l ammable  vapors when subjected to fire 
or heat.  Materials  repor ted  as noncombust ib le ,  when 
tested in accordance  with the Test Method for  Behavior 
of  Materials in a Vertical Tube Furnace at 750°C, ASTM 
E-136, shall be considered noncombust ib le  mater ials .  

Oxygen Manifold, H i g h - P r e s s u r e .  A mani fo ld  con- 
necting oxygen containers  having a D O T  service pressure 
exceeding 250 psig (1.7 MPa gage).  

Oxygen M a n i f o l d ,  Low-Pressure .  A mani fo ld  con- 
nect ing oxygen containers  having a D O T  service pressure 
not exceeding 250 psig (1.7 MPa gage).  

Pr  Device.  A wet ~ or dry device (or assembly of 
devices) in a fuel gas line designed to per form the follow- 
ing three functions: 

(1) Prevent backflow of oxygen into the fuel gas supply 
system. 

(2) Prevent the passage of f lame into the fuel gas sup- 
ply system (flashback).  

(3) Prevent the development  of a fuel gas-oxygen mix- 
ture at sufficient pressure so that  its ignition would 
achieve combust ion pressures that could cause failure to 
perform functions (1) and (2). 

This device is given a d iagram symbol, P,. 

P i p i n g .  Those parts of a system consisting of con- 
duits in the form of rigid pipe or semirigid conduit  (tub- 
ing). 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.  

~A wet P, de~ice is commonly  known as a "hydraul ic  seal.'" "h, ,draulic 
valve." or "hwlraul ic  back-pressure valve." 
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51 6 OXYGEN-FUEL GAS SYSTEMS 

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

(c) Outlet  Piping piping leading to station outlets+ 
either from branch piping or directly from main  piping.  

Portable Outlet Header. An assembly of p iping and 
fittings, used for station outlet  purposes+ that is con- 
nected to the pe rmanen t  p ip ing  of an oxygen-fuel  gas 
system by means of hose or other non-r igid  conductors.  
These devices are commonly  used at piers and dry-docks 
in shipyards where the pe rmanen t  p ip ing  system station 
outlets cannot  be located close enough to the work to pro- 
vide a direct supply. 

Pressure-Relief Device.  A device designed to open 
to prevent a rise of internal  fluid pressure in excess of a 
specified value due to exposure to emergency or abnor-  
mal conditions.  It may be of the spring loaded,  weight 
loaded,  or rup ture  disc type. 

Psia. Pounds per square inch absolute.  

Psig. Pounds per square inch gage. 

Sha l l .  Indicates  a manda to ry  requi rement .  

Should .  Indicates a r ecommenda t ion  or that  which is 
advised but not required.  

Station Out le t .  Point at which gas is wi thdrawn from 
the permanent  piping or por tab le  outlet  headers.  

1-3 Fuel Gases in the Liquid Phase. 
1-3.1 The  use of l iquid acetylene is prohibi ted .  

1-3.2 Fuel gases in the l iquid phase shall not be piped 
into any bui ld ing  except as permi t ted  in 1-3.2.1 and 
1-3.2.2. 

1-3.2.1 Buildings used exclusively to house equ ipment  
for vaporizat ion,  pressure reduct ion,  or gas mixing.  

1-3.2.2 Buildings,  or separa te  fire divisions of  
buildings,  used exclusively for research and exper imenta l  
laborator ies .  

1-4 Operations and Fire Prevention Practices. 
1-4.1 Opera t ing  safe pract ices shall be in accordance  
with ANSI Z49.1, Safety in Welding and Cutting. 

1-4.2 Fire prevention practices in relat ion to cut t ing 
and welding shall be in accordance  with NFPA 51B, 
Standard for Cutting and Welding Processes. 

1-5 M a t e r i a l - O x y g e n  C o m p a t i b i l i t y .  Oxygen system 
components ,  including,  but not l imited to, containers,  
valves, valve seats, lubricants ,  fittings, gaskets, and inter- 
connect ing  equipment  including hoses shall have ade- 
quate  compat ib i l i ty  with oxygen under  the condit ions of 
t empera tu re  and pressure to which the components  may 
be exposed in the conta inment  and use of oxygen. Easily 
ignit ible mater ia ls  shall be avoided unless they are parts 

of equipments  or systems that  are approved,  listed, or 
proved suitable by tests or by past experience. t  

1-6 Cylinders and Containers. The  terms cylinder and 
container are used in te rchangeably  in this s t andard  and 
include any por tab le  vessel used to supply a fuel gas or 
oxygen. 

1-7 Re t roac t iv i ty .  An existing system that  is not in 
strict compl iance  with the provisions of this s t andard  may 
be cont inued in use when such use does not consti tute a 
distinct hazard  to life or adjoin ing proper ty .  

Chapter 2 Cylinders and Containers 

2-1 Fabrication and Marking. 
2-1.1 Cylinders used for the storage of fuel gas or oxy- 
gen shall be constructed in accordance  with D O T  ~ speci- 
fications effective at the date  of manufac tu re .  Cylinders 
shall be charged with gas, shipped,  and ma in t a ined  in ac- 
cordance  with D O T  regulat ions.  3 

2-1.1.1 Cylinders shall be equ ipped  with connect ions 
complying with the A m e r i c a n - C a n a d i a n  Standard for 
Compressed Gas Cylinder Valve Outlet and Inlet Connec- 
tions (ANSI B57.1, CSA B96). 

2-1.2 Containers  other  than D O T  2 cylinders,  for the 
storage of LP-Gas or methy lace ty lene-propadiene ,  stabi- 
lized, shall be constructed,  installed,  and  charged  with a 
gas in accordance  with NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 

2-1.3 For the p r imary  ident i f ica t ion of cylinder,  con- 
tainer,  or mani fo ld  gas supply unit  content ,  each 
cylinder,  conta iner ,  or unit  shall be legibly marked  with 
the name of the gas in accordance  with ANSI Z48.1, 
Standard Method of Marking Portable Compressed Gas 
Containers to Identify the Material Contained. These 
markings  shall not be cut into the meta l  of the cylinder.  

2-2 Cylinder Storage - General. 
2-2.1 Cylinders pe rmi t t ed  inside of bui ldings shall be 
stored at least 20 ft (6 m) from f l ammable  and combusti-  
ble l iquids and easily ignited forms of mater ia ls  such as 

ICompat ib i l i ty  involves bo th  combus t ib i l i ty  a n d  ease of igni t ion.  
Mater ia ls  tha t  b u r n  in a i r  will b u r n  violently in pure  oxygen at n o r m a l  
pressure  a n d  explosively in pressurized oxygen.  Also, naanv mate r i a l s  
that  do not b u r n  in air  will do so in pure  oxygen ,  pa r t i cu i a r ly  u n d e r  
pressure ,  Metals  fnr con ta ine r s  a n d  p ip ing  must  be careful ly  selected, 
d e p e n d i n g  on service condi t ions ,  T h e  var ious  steels are a ccep t ab l e  for 
m a n y  app l ica t ions ,  but  some service condi t ions  m a y  call for o the r  
ma te r i a l s  (usual ly  c o p p e r  or its alloys) because  of thei r  g r ea t e r  resistance 
to igni t ion and  lower ra te  of combus t i on .  

Smailarly, tnater~als tha t  can  be igni ted in air have lower igni t ion 
energies  in oxygen M a n v s u c h  mate r ia l s  m a y  be igni ted bv fr ict ion at a 
valve seat or stem pack ing  or by ad i aba t i c  compress ion  p r o d u c e d  when 
oxygen at high pressure is rap id ly  i n t r o d u c e d  into a system initially at 
low pressnre  

ZSee def ini t ions .  

Hn  C a n a d a .  the specif icat ions a n d  regu la t ions  of the C a n a d i a n  
T r a n s p o r t  Commiss ion  for  C a n a d a  apply .  
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wood, paper ,  oil. and  grease, and  where they will not be 
exposed to excessive rise in tempera ture ,  physical 
damage ,  or t amper ing  by unauthor ized  persons. 

2-2.2 Separa te  rooms or buildings used for cyl inder 
storage shall be well venti lated.  

2-3 Fuel Gas Cylinder Storage? 
2-3.1 Except as permi t ted  by 2-3.2 and 2-3.3, fuel gas 
cyl inder  storage inside of bui ldings having other  occu- 
pancy,  except those in actual  use or a t tached  ready for 
use, shall be l imited to a total gas capaci ty  of 2500 cu ft 
(70 m 3) of acetylene or nonl iquef ied f l ammable  gas or a 
total  water  capaci ty  of 735 lb (334 kg) for LP-Gas or 
methylace ty lene-propadiene ,  stabil ized, in any one area; 
and,  if there is more than one such storage area within a 
bui lding,  they shall be separa ted  by a distance of at least 
100 ft (30 m). [735 lb (334 kg) water capaci ty  is 
equivalent  to about  309 lb (140 kg) of propane ,  368 lb 
(167 kg) of methylace ty lene-propadiene ,  stabil ized, or 
375 lb (170 kg) of butane . ]  

2-3.2 The  total gas capaci ty  of acetylene or nonli- 
quefied f l ammable  gas in one storage area may be in- 
creased to 5000 cu ft (140 m 3) in cyl inder  storage areas 
that  are protec ted  by an au tomat ic  sprinkler  system and 
water  supply designed in accordance  with NFPA 13, In- 
stallation of Sprinkler Systems, and that  will furnish a 
sprinkler  discharge density of at least 0.25 gal per  minute  
per sq ft [(10 L / m i n ) / m  2] when sprinklers are opera t ing  
over an area of at least 3000 sq ft (88 m 2) with sprinklers 
located not more than 20 ft (6 m) above the floor where 
the cylinders are stored; or pro tec ted  by an au tomat ic  
water  spray fixed system of equal  capacity,  designed in 
accordance  with NFPA 15, Water Spray Fixed Systems. 

2-3.3 In buildings pro tec ted  by au tomat ic  sprinkler  
systems or au tomat ic  water  spray fixed systems, whether  
or not 2-3.2 applies,  separa t ion  between acetylene or 
nonl iquefied f l ammable  gas storage areas may be re- 
duced  in accordance  with 2-3.3.1. 

2-3.3.1 In buildings protec ted  by an au tomat ic  sprin- 
kler system and water  supply designed in accordance  with 
NFPA 13 for an ord inary  hazard  or more hazardous oc- 
cupancy,  where the occupancy other  than  the cylinder 
storage is not more  hazardous  than ord inary  hazard  as 
def ined in NFPA 13, the dis tance between storage areas 
may  be reduced to 50 ft (15 m). If the occupancy in such 
pro tec ted  bui ldings between the storage areas is free of 
combust ib le  mater ia l ,  the distance may be reduced to 25 
ft (7.5 m). 

2-3.4 Fuel gas storage in cylinders inside of buildings in 
quanti t ies  in excess of those permi t ted  in 2-3.1 and 2-3.2 
shall be in a separa te  room as provided in 6-5.1.6 and 
6-5.1.7. 

2-3.5 Fuel gas cylinders may be stored in unl imi ted  
quant i t ies  outside or in a separa te  bui ld ing  having no 
other  occupancy except as provided in 3-1.4, 3-2.4, 
3-3.4, and  7-2.2. 

~Storage of cylinders of dissolved acetylene with the valve end up will 
minimize possibility of liquid solvent being discharged. 

2-3.6 Heat ing  systems, electr ical  equ ipment ,  and  con- 
trol of sources of ignit ion in separa te  rooms (2-3.4) or 
bui ldings (2-3.5) shall comply with 6-5.3. 

2-4 Oxygen Cylinder Storage.  

2-4.1 Oxygen cylinders shall not be stored in inside 
acetylene genera tor  rooms. 

2-4.2 Oxygen cylinders stored in outside genera tor  
houses shall be separa ted  from the genera to r  or carb ide  
s torage rooms by a par t i t ion  of noncombus t ib le  mater ia l  
having a fire resistance ra t ing of at least one hour.  This  
par t i t ion  shall be without  openings and shall be gastight.  

2-4.3 Oxygen cylinders in storage shall be separa ted  
from fuel gas cylinders or combust ib le  mater ia ls  (espe- 
cially oil or grease) a m in imum distance of 20 ft (6 m) or 
by a bar r ie r  of noncombust ib le  mate r ia l  at least 5 ft (1.5 
m) high having a fire resistance ra t ing  of at least ½ hour. 

Chapter 3 M a n i f o l d i n g  of Cylinders 

3-1 Fuel Gas Manifolds. 
3-1.1 Manifolds shall be listed or approved  ei ther  sepa- 
rately for each component  par t  or as an assembled unit.  

3-1.2 Except as provided in 3-1.3, fuel gas cylinders 
connected  to one mani fo ld  inside a bu i ld ing  shall be 
l imi ted  to a total  gas capaci ty  of 3000 c u f t  (84 m 3) of 
acetylene or nonl iquefied gas or a total water  capaci ty  of 
735 lb (334 kg) for LP-Gas or methylacetylene-  
propadiene ,  stabil ized. More than one such mani fo ld  
with connected cylinders may be located in the same 
room provided the manifolds  are at least 50 ft (15 m) 
apa r t  or are separa ted  by a bar r ie r  of noncombust ib le  
mater ia l  at least 5 ft (1.5 m) high having a fire resistance 
ra t ing  of at least ½ hour. 735 lb (334 kg) water capaci ty  
is equivalent  to about  309 lb (140 kg) of propane ,  368 lb 
(167 kg) of methylace ty lene-propadiene ,  stabilized, or 
375 lb (170 kg) of butane .  

3-1.3 Fuel gas cylinders connected to one mani fo ld  
having a total  gas capaci ty  exceeding 3000 cu ft (84 m 3) 
of  acetylene or non-l iquefied gas or a total  water  capaci ty  
of 735 lb (334 kg) for LP-Gas or methylacetylene-  
propadiene ,  stabil ized, shall be located outdoors  or in a 
separa te  bui ld ing  or room constructed in accordance  
with 6-5.1.6 and 6-5.1.7. 735 lb (334 kg) water  capaci ty  is 
equivalent  to about  309 lb (140 kg) of  propane ,  368 lb 
(167 kg) of methylace ty lene-propadiene ,  stabil ized, or 
375 lb (170 kg) of butane .  

3-1.4 Separa te  mani fo ld  bui ldings or rooms may also be 
used for the storage of d rums  of calc ium carb ide  and 
cylinders conta in ing  fuel gases as provided for in Section 
2-3. Such bui ldings or rooms shall have no open flames 
for hea t ing  or l ight ing and shall be well venti lated.  

3-1.5 High-pressure fuel gas manifolds  shall be pro- 
vided with listed pressure regula t ing  devices. 
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3-2 High-Pressure  Oxygen Mani fo lds  [for use with 
cylinders having a DOT service pressure above 250 psig 
(1.7 MPa gage)]. 

3-2.1 Manifolds shall be listed or approw'd either sepa- 
rately for each component  part or as an assembled unit.  

3-2.2 Oxygen manifolds shall not be located in an 
acetylene generator room. Oxygen manifolds shall be 
separated from fuel gas cylinders or combustible 
materials (especially oil or grease) in the same room a 
m i n i m u m  distance of 20 ft (6 m) or by a barrier of non- 
combustible material  at least 5 ft (1.5 m) high having a 
fire resistance rat ing of at least t~ hour. 

3-2.3 Except as provided in 3-2.4, oxygen cylinders con- 
nected to one manifold shall be limited to a total gas 
capacity of 6000 cu ft (168 re:C). More than one such 
manifold with connected cylinders may be located in the 
same room provided the manifolds are at least 20 ft (6 m) 
apart.  

3-2.4 An oxygen manifold to which cylinders having a 
aggregate capacity of more than 6000 cu ft (168 m 3) of 
oxygen are connected shall be located: 

(a) outdoors, or 

(b) in a separate bui ld ing constructed of noncombusti-  
ble or l imited-combustible materials, or 

(c) if located inside a bui lding having occupancy other 
than that directly associated with the production of 
acetylene, the storage of calcium carbide, or the storage 
and manifo ld ing of fuel gases used in welding and cut- 
ting, shall be in either a separate room constructed of 
noncombust ib le  or l imited-combust ible  materials having 
a fire resistance rat ing of at least IA hour or in an area 
with no combustible materials within 20 ft (6 m) of the 
manifold.  

3-2.5 An oxygen manifold or oxygen bulk supply system 
that has storage capacity of more than 20,000 cu ft (566 
m 3) of oxygen [measured at 14.7 psia (101 kPa absolute) 
and 70°F (21.1°C)], including unconnected  reserves on 
hand at the site, shall comply with the provisions of 
NFPA 50, Standard/or Bulk Oxygen Systems at Con- 
sumer Sites. 

3-2.6 High-pressure oxygen manifolds shall be provided 
with listed pressure-regulating devices. 

3-3 Low-Pressure  Oxygen Mani fo lds  [for use with 
cylinders having a DOT service pressure not exceeding 
250 psig (1.7 MPa gage)]. 

3-3.1 Manifolds shall be of substantial  construction 
suitable for use with oxygen at a pressure of 250 psig (1.7 
MPa gage), They shall have a m i n i m u m  burst ing 
pressure of 1000 psig (6.9 MPa gage), and shall be pro- 
tected by a pressure-relief device set to relieve at a max- 
imum pressure of 500 psig (3.5 MPa gage). 

3-3.2 Hose and hose connections subject to cylinder 
pressure shall comply with Section 5-5. Hose shall have a 
m i n i m u m  burst ing pressure of 1000 psig (6.9 MPa gage). 

3-3.3 The assemhled manifold including leads shall be 
tested and proven gastight at a pressure of 375 psig (2.6 
MPa gage). The  material  used for testing oxygen 
manifolds shall be oil-free and nonf lammable .  

3-3.4 The location of manifl)lds shall comply with 
3-2.2, 3-2.5, 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 c u f t  (336 m3), More than one such 
manifold with connected cylinders may be located in the 
same room provided the manifolds are at least 50 ft 1,5 
m) apart.  

3-3.4.2 An oxygen manifi)ld to which cylinders having 
an aggregate capacity of more than 12,00() cu f t  (336 in 3) 
of oxygen are connected shall be located: 

(a) outdoors, or 

(b) in a separate bui lding constructed of noncombusti-  
ble or l imited-combust ible  materials, or 

(c) if located inside a bui lding having occupancy other 
than that directly associated with the production of 
acetylene, the storage of calcium carbide, or the storage 
and manifolding of gases used in welding and cutting, 
shall be in either a separate room constructed of noncom 
bustible or l imited-combustihle materials having a fire 
resistance rat ing of at least ½ hour or in an area with no 
combustible materials within 20 ft (6 m) of the manifold.  

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

L O W - P R E S S U R E  M A N I F O L D  
DO 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 PSIG 

3-4 Portable  Out le t  Headers .  

3-4.1 Portable outlet headers shall not be used indoors 
except for temporary service where the conditions 
preclude a direct supply from station outlets located on 
the piping system. 

3-4.2 Each outlet on the piping system from which oxv 
gen or fuel gas is withdrawn to supply a portable outlet 
header shall be equipped with a readily accessible shutoff 
valve. 

3-4.3 Hose and hose connections used for connect ing 
the portahh" outh't header to the piping system shall com- 
ply with Section 5 5. 

3-4.4 Master shutoff valves for both oxygen and fuel gas 
shall be provided at the entry end of the portable outlet 
header. 

3-4.5 The high-pressure supply systems for both oxygen 
and fuel gas serving portable outlet headers shall be pro 
vided with listed or approved pressure regulating devices. 
If a station outlet is equipped with a detachable 
regulator, the outlet of the portable header shall ter- 
minate  in a union connection that complies with Corn- 
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pressed Gas Associat ion Pamphle t  E-3, Pipeline 
Regulator Inlet Connection Standards. 

3-4.6 Each station outlet  on por tab le  outlet  headers 
shall be provided with a valve assembly that  includes a 
de tachable  outlet  dust cap, chained or otherwise at- 
tached to the body of the valve, 

3-4.7 Materials  and fabr ica t ion  procedures  for por table  
outlet headers  shall comply with Sections 4-1, 4-2, and 
4-3. 

3-4.8 Por table  outlet  headers shall be provided with 
frames that will suppor t  the equ ipment  securely in the 
correct opera t ing  position and protect  them from 
damage  dur ing  handl ing  and operat ion.  

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 and Petroleum Refinery Piping, 
insofar as it does not conflict with Section 4-1 and except 
as follows: 

(a) Pipe shall be at least Schedule 40 and fittings 
shall be at least s t andard  weight in sizes up to and in- 
c luding 6-in. nominal .  

(b) Copper  tubing  shall be Type  K or L in accor- 
dance with ASTM B88. Standard Specification for 
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 CGA Pamphle t  G4.4, Industrial Practices for 
Gaseous Oxygen TransmiSsion and Distribution Piping 
Systems, shall be used as a guide for selection of mater ia ls  
for and fabr icat ion,  instal lat ion,  cleaning,  and testing of 
oxygen p ip ing  systems. 

4-1.2.2 Hose connections and hose complying  with Sec- 
tion 5-5 may be used to connect the outlet  of a manifold  
pressure regula tor  to p ip ing  providing the working 
pressure of the p ip ing  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 m i n i m u m  burs t ing pressure of 1000 
psig (6.9 MPa gage). 

4-1.2.3 When  oxygen is suppl ied to a service p ip ing  
system from a low-pressure oxygen mani fo ld  without an 
intervening pressure regula t ing  device, the p iping system 
shall have a m i n i m u m  design pressure of 250 psig (1.7 
MPa  gage). A pressure regula t ing  device shall be used at 
each station outlet  when the connected equ ipment  is in- 
tended for 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 Unal loyed copper  shall not be used except  in 
listed equipment .  

4-1.3.3 Except in cyl inder manifolds,  acetylene shall 
not be piped or utilized at a pressure in excess of 15 psig 
(103 kPa gage) or 30 psia (206 kPa absolute).  This provi- 
sion is not in tended to apply to the storage of acetylene in 
cylinders manufac tu red  to DOT specifications.  The  30 
psia (206 kPa absolute) limit is in tended to prevent unsafe 
use of acetylene in pressurized environments  such as 
caissons, unde rg round  excavations,  or tunnel  construc- 
tion. 

4-2 P i p i n g  Jo in t s  (also see 4-1.2.1 for oxygen p@ing). 
4-2.1 Joints in steel p ip ing  shall be welded, threaded,  or 
f langed.  Fittings, such as ells, tees, couplings, and 
unions, may be rolled, forged or cast steel, mal leable  
iron, or nodular  iron. Gray or white cast- iron fittings are 
prohibi ted .  

4-2.2 Joints in brass or copper  pipe shall be welded, 
brazed,  threaded,  or f langed. If of the socket type, they 
shall be brazed with si lver-brazing alloy or s imilar  high- 
mel t ing-poin t  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 si lver-brazing alloy or s imilar  high- 
mel t ing-point  filler metal .  

4-2.4 T a p e r e d  th readed  connections in oxygen pipe 
shall be t inned or made  up with polyte t raf luoroethylene 
(such as Tef lon)  tape  or other  th read  sealants sui table for 
oxygen service. Sealants shall be appl ied  to the external ly 
th readed  por t ion only. 

4-3 I n s t a l l a t i o n  (also see 4-1.2.1 for oxygen piping). 
4-3.1 Piping shall be run as directly as prac t icab le  and 
protec ted  against  corrosion and physical damage ,  and 
al lowance shall be made  for expansion,  contract ion,  jar r -  
ing, and  vibrat ion.  Piping under  bui ldings  or founda-  
tions shall be avoided or provided with a vented casing or 
located in a well-venti lated tunnel .  

4-3.2 Oxygen p ip ing  may be placed in the same tunnel,  
trench, or duct  with fuel gas pipelines, provided there is 
good na tura l  or mechanica l  vent i la t ion and there is no 
contact  with oil. 

4-3.3 Low points in p ip ing  and equ ipment  where 
moisture can collect shall be d ra ined  into dr ip  pots con- 
s t ructed so as to permi t  p u m p i n g  or d ra in ing  out  the con- 
densate  at necessary intervals. Drain  valves having outlets 
normal ly  closed with screw caps or plugs shall be instal led 
for this purpose.  Open-end  valves or petcocks shall not be 
used, except that  in drips located outdoors  and under-  
g round  and not readily accessible, valves may be used at 
outlets if they are equ ipped  with means  to secure them in 
the closed position. Pipes leading to the surface of the 
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ground  shall be cased or jacketed  where necessary to pre- 
vent loosening or breaking.  

4-3.4 Readily accessible gas valves shall be provided to 
shut off the gas supply to bui ldings in cases of emergency.  
A shutoff  valve shall be instal led in the discharge from 
the generator ,  gas holder,  manifold ,  or other  source of 
supply. 

4-4 C l e a n i n g  (also see 4-1.2.1 for oxygen pzping and 
CGA Pamphlet G4.1, Equzpment Cleaned for Oxygen 
Serzvce). 

4--4.1 Fittings and lengths of pipe shall be examined  in- 
ternally BEFORE ASSEMBLY and, if necessary, freed 
from scale or dirt .  Oxygen p ip ing  and fittings shall be 
washed out with a sui table solution that  will effectively 
remove grease and dir t  but  will not react with oxygen. 
Hot  water  solutions of caustic soda or t r isodium 
phosphate  are effective c leaning 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 ni trogen shall be used. For other  
piping,  air  or inert gas may be used. 

4-5 Tes t i ng  (also see 4-1.2.1 for oxygen piping). 
4-5.1 Piping systems shall be tested and proved gastight  
at one and one-hal f  (1 ~ )  times the m a x i m u m  opera t ing  
pressure, and thoroughly purged of air  before being 
placed in service. The  mater ia l  used for pressure testing 
oxygen lines shall be oil-free and nonf lammable .  
Mater ia l  used external ly for bubb le  testing oxygen lines 
shall be oil-free and,  if combust ible ,  shall be appl ied  as a 
di lute  water  solution that  will not leave an objec t ionable  
film. 

4-5.2 When  combust ib le  gas lines or other  parts  of 
equ ipment  are being purged  of air  or gas, sources of igni- 
tion shall not be pe rmi t t ed  near  uncapped  openings.  

4-6 Painting and Signs. 
4-6.1 Underg round  pipe and tubing  and outdoor  fer- 
rous pipe and tubing  shall be covered or pa in ted  with a 
sui table  mater ia l  for protect ion against  corrosion.  

4-6.2 Aboveground  p ip ing  systems shall be marked  in 
accordance  with ANSI A 13.1, Scheme for Identification 
of Piping Systems. 

4-6.3 Stat ion outlets shall be marked  to indicate the 
name  of the gas in the connected  pipe. 

4-6.4 Signs clearly establishing the locat ion and identi ty 
of section shutoff  valves shall be provided.  

Chapter 5 Protective Equipment, Hose, 
and Regulators 

5-1 General. 
5-1.1 Equ ipment  shall be instal led only for the service 
for which it is in tended and as r ecommended  by the man-  
ufacturer .  

5-1.2 Where  p ip ing  systems, or port ions 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 por t ion 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-rel ief  devices shall be 
installed in fuel gas p ip ing  if the m a x i m u m  design 
pressure of the p iping or the system components  can be 
exceeded.  These devices shall be set to discharge at not 
more than the m a x i m u m  design pressure of the p ip ing  or 
system components  and to a safe location. 

The  d iag ram symbol for such devices is RF (see Ftgures 
2 and 3). 

5-2.1.1 In systems as shown in Figure 1 only, pressure- 
relief devices included as par t  of P,~ devices may fulfill this 
provision. 

5-2.2 Listed or approved  pressure-rel ief  devices shall be 
instal led in oxygen piping if the m a x i m u m  design 
pressure of the p ip ing  or the system components  can be 
exceeded.  These devices shall be set to discharge at not 
more than the m a x i m u m  design presure of the p ip ing  or 
system components  and  to a safe location.  

The  d iag ram symbol for such devices is Ro. 

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  fuel gas and oxygen p ip ing  systems shall in- 
corpora te  the protect ive equ ipment  shown in Figures 1. 
2, or 3. 

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

5-3.2 Por table  outlet  headers for fuel gas service shall 
be provided with a listed or approved  Pr device instal led 
at the inlet and  preceding the station outlets, unless a Pv 
device is instal led at each outlet .  

5-3.3 Lis ted  or a p p r o v e d  p ro tec t ive  e q u i p m e n t  
(des ignated Pv) shall be instal led in the fuel gas piping.  

5-3.4 The  Pv device shall be located in the ma in  supply 
line, as in Figure 1; or at the head of each branch  line, as 
in Figure 2: or at each locat ion where fuel gas is 
withdrawn,  as in Figure 3. The  options for the locat ion of 
a PF device will depend  upon the size and complexi ty  of 
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FUEL G A S . /  R F ~ O X Y G E N  FUEL GAS O X Y G E N  FUEL GAS O X Y G E N  
- - ,  - 

VF V O PIPING v 

FIGURE 1 FIGURE 2 FIGURE 3 
OPTION I OPTION 2 OPTION 3 
PF IN MAIN PF IN BRANCH PF ~N OUTLET PIPING 

LEGEND 

PF - Protective ¢¢lu~pment in fuel gas piping S F -- Bad<f low check va(ve (before fuel  gas ttat lon outlet)  
V F -- Fuel gas ~St lOn out le t  w i ve  SO -- Backf low check valve [before oxygen statmn outlet} 
V o  _ Oxyg=n ~ a t l o n  out l . t  valve R 0 - Pr=sure relief device (oxygenl 

R F Pre~ure relief dev,ce (fuel gas) 

Schematic Arrangements of Piping and Station Outlet 
Protective Equipment (See Sections 5-2, 5-3, and 5-4.) 

the piping. In all cases, except as covered in 5-1.2, fuel 
gas serving an oxygen-fuel gas device shall flow through a 
Pr device. When  a Pr device is located at a fuel gas sta- 
tion outlet, the only other device required is a shutoff 
valve, Vv (see Figure 3). Where branch lines are of 2-in. 
pipe size or larger, a P~ device shall be located as shown 
in either Figure 2 or 3. 

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

The  diagram symbol for such a device is St. 

5-3.6 In a PC device, the pressure-relief device shall be 
located on the downstream side of the backflow and 
flashback protection devices. The  vent from the pressure- 
relief device shall be at least as large as the relief device 
outlet and shall be installed without low points that may 
collect moisture. If low points are unavoidable,  drip pots 
with drains closed with screw plugs or caps shall be in- 
stalled at the low points. The  vent terminus shall not en- 
danger  personnel or property through gas discharge; 
shall be located away from ignition sources; shall ter- 
minate  in a hood or bend; and shall discharge outdoors at 
a safe location. 

5-3.7 If pipeline protective equipment  incorporates a 
liquid, the liquid level shall be main ta ined ,  and a 
suitable antifreeze may be used to prevent freezing. 

5-3.8 Fuel gas for use with equipment  not requir ing 
oxygen shall be withdrawn upstream of the piping protec- 
tive devices. 

5-3.9 Where a compressor or booster pump  is used in a 
fuel gas system requir ing oxygen and where this fuel gas is 
withdrawn from a source that also supplies a system not 
requir ing oxygen, the latter system shall incorporate a 
check valve to prevent possible backflow. 

5-4 Stat ion Out le t  Protect ive E q u i p m e n t .  

5-4.1 A listed or approved shutoff valve shall be in- 
stalled at each outlet and located on the upstream side of 
other station outlet equ ipment  except as provided in 
5-4.2. The diagram symbols for such shutoff valves are VF 
and Vo. 

5-4.2 A listed or approved backflow check valve shall be 
installed at each station outlet, inc luding those on por- 
table outlet headers, either upstream or downstream of 
the shutoff valve, VF or Vo. The diagram symbols for 
such check valves are SF and So. 

5-4.2.1 When a Pc device is located at the station outlet 
as shown in Figure 3, an addit ional  check valve is not re- 
quired in the fuel gas line. 

5-4.3 If the station outlet is equipped with a detachable 
regulator, the outlet shall terminate  in a un ion  connec- 
tion that complies with Compressed Gas Association 
Pamphlet  E-3, Pipeline Regulator Inlet Connection Stan- 
dards. 

1987 Ed i t i on  



51 - 12 O X Y G E N -  FU EL GAS SYSTEMS 

5-4.4 If the station outlet is connected directly to a 
hose, the outlet shall terminate  in a un ion  connection 
complying with Compressed Gas Association Pamphlet  
E- 1, Standard Connections for Regulator Outlets, Torch- 
es and Fitted Hose for Welding and Cutting Equipment. 

5-4.5 Station outlets may terminate  in pipe threads to 
which permanent  connections are to be made, such as to 
a machine.  

5-4.6 Station outlets shall be equipped with a 
detachable outlet dust cap which shall be secured in place 
except when a hose, a regulator, or piping is attached. 

5-4.7 Where station outlets are equipped withbackflow 
and flashback protective devices, as many as four torches 
may be supplied from one station outlet through rigid 
piping, provided each outlet from such piping is 
equipped with a shutoff valve and provided the fuel gas 
capacity of any one torch does not exceed 15 cuf t  (425 L) 
per hour of acetylene, LP-Gas, or methylacetylene- 
propadiene,  stabilized: or 50 cu ft (1.4 kL) per hour of 
natural  gas, methane,  or hydrogen. This provision does 
not apply to machines. 

5-5 Hose and Hose Connections. Hose and hose con- 
nections 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- 1, Standard Connections for Regulator Outlets, Torch- 
es and Fitted Hose for Welding and Cutting Equzpment. 

5-6 Pressure Reducing Regulators. Regulators or 
automatic  reducing valves shall be used only for the gas 
for which they are intended.  

Chapter 6 Acetylene Generators 

6-1 Lis t ing  and  Mark ing .  Generators shall be listed, 
of the carbide-to-water type, and shall be plainly marked 
with the rate in c u f t  of acetylene per hour for which they 
are designed, the amoun t  or weight and size of carbide 
necessary for a single charge, the manufac turer ' 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 which 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 Nonautomat ic  generators shall not be used for 
generat ing acetylene at pressures exceeding 1 psig (6.9 
kPa gage). Water  overflows shall be visible. 

6-3 Locat ion.  Stationary generators shall be located in 
outside generator  houses or inside generator  rooms com- 
plying with Section 6-5. 

6-4 Stationary Acetylene Generators (Automatic and 
Nonautomatic). 
6-4.1 Installation. 
6-4.1.1 Generators shall be installed on a level founda- 
tion so that no excessive strain will be placed on the 
generator  or its connections. 

6-4.1.2 The area around the generator shall be ade- 
quate for operation, maintenance ,  adjustment,  and 
charging. 

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

6-4.1.4 Except when generators are provided with an 
adequate overflow or automatic  water shutoff 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 valves shall be set to open at a pressure not in ex- 
cess 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 connect ion into a suitably vented out- 
door residue settling pit which, if approved, may have a 
clear water connect ion to the sewer. 

6-4.2 Stationary Generator Vent Pipes. 
6-4.2.1 Each generator  shall be provided with a vent 
pipe of Schedule 40 galvanized iron or steel except that, 
outside of buildings, vent pipes larger than 4 in. in 
diameter  may be not less than 14-gage galvanized tubing  
or sheet steel. 

6-4.2.2 The vent pipe shall be rigidly installed without 
traps so that any condensat ion will drain back to the 
generator.  Means shall be provided to prevent accumula-  
tion of condensate in the vent pipes. 

6-4.2.3 The vent pipe shall be full size to tile termina- 
tion point outside of the bui lding and shall terminate  in a 
hood or bend.  ] 'his hood or bend shall be located at least 
12 ft (4 m) above the ground,  at least 3 ft ( 1 m) from com- 
bustible construction and as far as practicable from 
bui lding openings and sources of ignition. The  hood or 
bend shall be constructed so that it will not be 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 in a s tandard 
m a n n e r  using the gasometer principle. The gas bell shall 
move freely, shall be suitably guided, and shall have a 
clearance of at least 2 in. (50 mm) from the shell. 

6-4.3.2 Gas holders may be located outdoors, in the 
generator  room, or in a connect ing room complying with 
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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 against freezing, 

6-4.3.4 To prevent collapse of the gas bell due to a 
vacuum caused by a compressor or booster pump,  a com- 
pressor or booster cutoff shall be provided at a point 12 
in. (300 ram) or more above the landing point of the bell. 

6-4.3.5 An automatic  device shall be installed on the 
gas holder to stop the generat ion of gas before the holder 
bell reaches the upper  limit of its travel. 

6-4.3.6 The gas capacity of a gas holder, 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 from the gas holder without 
increase in pressure at some points but with increase in 
pressure 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 medium-pressure protective device shall be located 
between the compressor or booster pump and the shop 
piping. (See Fzgure 4.) 

LOW -PRESSU 
PROTECTtV 

A C E T Y L E N E - -  S H (  

HOLDER 

ACETYLENE COMPRESSOR ) I"  
OR BOOSTER PUMP XI 

RE PIPING 
E DEVICE 

/l 
O~ PIPING 

I'I 
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 Wir ing and electrical equipment  in compressor 
or booster pump  rooms or enclosures shall conform to the 
provisions of NFPA 70, National Electrical Code ® , Arti- 
cle 501, for Class 1, Division 2 locations. 

6-4.4.3 Compressor or booster pumps shall be provided 
with pressure relief valves which will relieve pressure ex- 
ceeding 15 psig (103 kPa gage) to a safe outdoor location 
as provided in 6-4.2.3, or by re turn ing  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 failure. 

6-4.4.5 Compressor or booster discharge outlets shall be 
provided with piping protective equipment .  (See Section 
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 building is used in this section, it means 
a bui ld ing  having occupancy other than  that  directly associated 
with the product iml  of acetylene, the storage of ca lc ium carbide,  
or tile storage and mani fo ld ing  of gases used in welding and cut- 
ting. 

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 generator 
houses shall be constructed of noncombust ib le  or limited- 
combustible materials. 

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

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

6-5.1.5 Generators installed inside buildings shall be 
enclosed in a separate room of ample size. 

6-5.1.6 The  walls, partitions, floors, and ceilings of in- 
side generator rooms shall be constructed of noncom- 
bustible or l imited-combustible materials having a fire 
resistance rat ing of at least one hour. The walls or parti- 
tions shall be cont inuous from 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 bui lding shall be protected by a 
swinging-type, self-closing fire door for a Class B opening 
and having a rat ing of at least one hour. Windows in par- 
titions shall be wired glass in approved metal frames with 
fixed sash. Installation shall be in accordance with NFPA 
80, Standard for  Fire Doors and Windows. 

6-5.1.8 Explosion venting for outside generator  houses 
and inside generator  rooms shall be provided in exterior 
walls or roofs. The venting area shall be equal to not less 
than 1 sq ft per 50 c u f t  (0.1 m 2 per 1.4 m 3) of room 
volume and may consist of any one or any combinat ion  of 
the following: walls of light material;  lightly fastened 
hatch covers; lightly fastened swinging doors in exterior 
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walls opening  outward;  lightly fastened walls or roof de- 
signed to relieve at a m a x i m u m  pressure of 25 lb per sq ft 
(1.2 kPa). 

6-5.2 Ven t i l a t i on .  Inside genera tor  rooms or outside 
genera tor  houses shall be well vent i la ted with vents 
located at floor and  ceiling levels. 

6-5.3 Heating Systems, Electrical Equipment, and 
Sources of Ignition. 
6-5.3.1 Hea t ing  shall be by steam, hot water,  or other  
indirect  means.  Hea t ing  by flames or fires shall be pro- 
h ibi ted  in outside genera tor  houses or inside genera tor  
rooms, or in any enclosure communica t ing  with them. 

6-5.3.2 Electrical equ ipment  and wiring in outside 
genera tor  houses or inside genera tor  rooms shall conform 
to the provisions of NFPA 70, National Electrical Code, 
Article 501, for Class I, Division 2 locations. 

6-5.3.3 Sources of ignit ion shall be p roh ib i ted  in out- 
side genera tor  houses or inside genera tor  rooms. 

Chapter 7 Calcium Carbide Storage 

7-1 Packaging. 
7-1.1 Calc ium carb ide  shall be conta ined  in metal  
packages of sufficient s t rength to prevent  rupture .  The  
packages shall be provided with a screw top or 
equivalent .  These packages shall be constructed water- 
and  air t ight .  Solder shall not be used in such a manner  
that  the package would fail if exposed to fire. 

7-1.2 Packages conta in ing  calc ium carb ide  shall be 
conspicuously marked  "Calc ium Carb ide  - Dangerous  If 
Not Kept Dry" or with equivalent  warning.  

7-2 Storage in Buildings. 
7-2.1 Storage of ca lc ium carb ide  inside bui ldings shall 
be in a dry, waterproof ,  and  well-venti lated location.  

7-2.2 Calc ium carb ide  in quanti t ies  not exceeding 600 
lb (273 kg), and in sealed packages except as provided for 
in 7-2.2.1, may be stored inside bui ldings or in the same 
room with fuel gas cylinders. 

7-2.2.1 A m a x i m u m  of two packages  of any one size are 
permi t ted  to be unsealed at the same t ime provided one 
of the packages contains  no more than  1 lb (0.5 kg) of 
ca lc ium carbide.  

7-2.3 Calc ium carb ide  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 genera tor  room or outside 
genera tor  house, or 

7-2.3.3 In a separa te  room in a one-story bu i ld ing  
which may contain  other  occupancies,  but  without cellar 

or basement  beneath  the carb ide  storage section. Such 
rooms shall be constructed in accordance  with 6-5.1.6 
and 6-5.1.7. These rooms shall be used for no other  pur- 
pose. 

7-2.4 Calc ium carb ide  in excess of 5000 lb (2273 kg) 
shall be stored in one-story bui ldings without  cellar or 
basement  and used for no other  purpose,  or in outside 
genera to r  houses. The  locat ion of such storage buildings 
shall  be away from congested mercant i le  and  manufac-  
tur ing areas. If the storage bui ld ing  is const ructed of non- 
combust ib le  or l imi ted-combus t ib le  mater ials ,  it may ad- 
join other  one-story bui ldings if separa ted  theref rom by 
unp ie rced  walls having a fire resistance ra t ing of at least 3 
hours: if it is de tached  less than 10 ft (3 m) from such 
bu i ld ing  or buildings,  there shall be no opening  in any of 
the mutua l ly  exposing sides of such bui ldings within 10 ft 
(3 m). If the storage bu i ld ing  is of combust ib le  construc- 
tion, it shall be at least 20 ft (6 m) from any other  one- or 
two-story bui lding,  and  at least 30 ft (9 m) from any other  
bu i ld ing  exceeding two stories. 

7-3 Storage Outside Buildings. 
7-3.1 Calc ium carb ide  in unopened  metal  containers  in 
good condi t ion (water- and  air t ight)  may be stored out- 
doors. 

7-3.2 Containers  shall be s tored horizontal ly in single or 
double  rows. The  bo t tom tier of each row shall be p laced 
on wooden p lanking  or equivalent ,  so that  the containers  
will not come in contact  with the g round  or g round  
water.  

7-3.3 Storage areas shall be at least 10 ft (3 m) from 
lines of ad jo in ing  proper ty  that  may be built  upon.  

Chapter 8 Mob i l e  Acetylene Trailer Systems 

8-1 General Provisions. The  mobile  acetylene trai ler  
system and  discharging of the trai ler  system shall comply 
with CGA Pamphle t  G1.6, Recommended Practices for 
Mobile Acetylene Trailer Systems. 

8-2 Discharge Stations at Consumer Sites. 
8-2.1 The  discharge stat ion site shall be outdoors  or in a 
separa te  bu i ld ing  used for that  purpose  exclusively. The  
site shall be such that  the t rai ler  and  associated equip-  
ment  shall not be benea th  or exposed by fai lure of electric 
power lines, f l ammable  or combust ib le  l iquid lines, or 
f l ammab le  gas lines. 

8-2.2 Min imum distances from the trailer,  the trai ler  
discharge connect ion,  or a bu i ld ing  housing the trailer,  
to exposures shall be: 
(a) Proper ty  line 25 ft (7.5 m) 
(b) Buildings const ructed of combust ib le  

mater ia l s  50 ft (15 m) 
(c) Buildings constructed of noncom- 

bust ible or l imi ted-combus t ib le  
mater ia l s  15 ft (4.5 m) 
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(d) Bulk oxygen systems 
(e) All classes of f l ammab le  and com- 

bust ible l iquid storage above g round  
(f) All classes of f l ammable  and com- 

bustible l iquid below ground:  
T a n k  
Vent or fill opening  of tank 

(g) Other  f l ammable  gas storage 

50 ft (15 m) 

50 ft (15 m) 

20 ft (6 m) 
25 ft (7.5 m) 
50 ft (15 m) 

8-2.3 The  site shall be so located as to be readily acces- 
sible and provide adequa te  space for t rai ler  positioning. 

8-2.4 The  site shall be posted " A C E T Y L E N E  - FLAM- 
MABLE GAS - NO S M O K I N G  - NO OPEN FLAMES,"  
or equivalent .  

8-2.5 The  mobi le  acetylene trai ler  system shall be elec- 
trically bonded  and grounded .  

8-2.6 Acetylene meters,  where utilized, shall be a type 
r ecommended  by the meter  manufac tu re r  for acetylene 
service, and shall opera te  at pressures not to exceed 15 
psig (103 kPa gage). 

8-2.7 Where  protect ive walls or roofs are provided on 
ou tdoor  installations,  they shall be constructed of non- 
combust ib le  or l imi ted-combust ib le  mater ia ls  (see defini- 
lions). 

8-2.8 Electrical  equ ipment  within 15 ft (4.5 m) of out- 
door  instal lat ions shall be in accordance  with Article 501 
of NFPA 70, National Electrical Code, for Class I, Divi- 
sion 2 locations. 

8-3 Indoor Discharge Stations. 
8-3.1 Separa te  bui ldings housing mobile  acetylene 
t rai ler  systems shall be constructed of noncombust ib le  or 
l imi ted-combust ib le  mater ials .  Heat ing,  if provided,  
shall be by steam, hot water,  or other  indirect  means. 

8-3.2 Adequa te  venti lat ion to the outdoors  shall be pro- 
vided. Inlet openings shall be located near  the floor in ex- 
terior 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 m in imum total area of 1 
sq ft per  1000 c u f t  (0.1 m 2 per 28 m 3) of room volume. 

8-3.3 Explosion venting shall be provided in exterior  
walls or roof  only. The  venting area shall be equal  to not 
less than 1 sq ft per  50 cu ft (0.1 m 2 per 1.4 m 3) of room 
volume. Vents may consist of any one or any combina t ion  
of the following, designed to relieve at a m a x i m u m  
pressure of 25 lb per sq ft (1.2 kPa):  walls of light 
mater ia l :  l ightly fastened hatch covers; l ightly fastened, 
ou tward-open ing  swinging doors in exterior  walls; and  
lightly fastened walls or roof. 

8-3.4 Electrical equ ipment  shall be in accordance  with 
Article 501 of NFPA 70, National Electrical Code, for 
Class I, Division 2 locations. 

8-3.5 There  shall be no sources of ignition, such as from 
open flames, electr ical  equ ipment ,  or heat ing equip- 
ment .  

8-4 Instructions. 
8-4.1 For instal lat ions requi r ing  any equ ipmen t  opera-  
tion by the user, legible instructions shall be posted and 
ma in t a ined  at the discharge station.  

8-4.2 A t ra ined  person shall be in a t t endance  while the 
mobile  acetylene t rai ler  is being connected  to or discon- 
nected from the discharge stat ion piping,  and  dur ing  any 
manua l  valve operat ions.  

8-5 Fire Protection. The  major  fire hazard on a 
mobile  acetylene trai ler  system is that  of acetylene gas 
escaping from equipment ,  piping,  or cyl inder fittings. 
The  gas may or may not ignite. In ei ther  case, every at- 
t empt  consistent with personnel  safety is normal ly  made  
to shut off or remove the source of  escaping gas. Fire is 
not normal ly  ext inguished in any o ther  way but  some fires 
in leaking acetylene have been ext inguished with hose 
water  or hand  extinguishers when the source of escaping 
fuel was small enough so that  it d id  not present  a reigni- 
t ion hazard,  or the source was removed safely and 
prompt ly  to a safe location. When  a fire has exposed 
acetylene cylinders, the cylinders have been kept cool by 
appl ica t ion  of water  to protect  the cylinders and prevent  
undue  release of acetylene through the cylinder fusible 
plug devices. 

8-5.1 Areas devoted to d ischarging mobile  acetylene 
t rai ler  systems shall be provided with fire hoses, or fixed 
water  spray systems. Combina t ion  stream fire hose 
nozzles of the sol id-to-spray pa t t e rn  are r ecommended  for 
use in these areas. Fire extinguishers of the dry chemical  
or carbon dioxide type shall be provided.  

8-5.2 Fire protect ion equ ipmen t  shall be conspicuously 
located and posted so that  it is readi ly visible and accessi- 
ble in an emergency.  Fire hoses and fixed water  spray 
system control  valves shall be located so that  they can be 
opera ted  from outdoors.  

8-5.3 Exits and fire protect ion equ ipment  shall not be 
blocked or obst ructed in any manner .  

Chapter 9 Referenced Publications 

9-1 The  following documents  or port ions thereof  are 
referenced within this document  and shall be considered 
par t  of the requirements  of this document .  The  edi t ion 
ind ica ted  for each reference shall be the current  edi t ion 
as of the date  of the NFPA issuance of this document .  
These references shall be listed separately to faci l i tate  up- 
da t ing  to the latest edi t ion by the user. 

9-1.1 N F P A  P u b l i c a t i o n s .  Nat ional  Fire Protect ion 
Association, Ba t te rymarch  Park,  Quincy,  MA 02269. 

NFPA 13-1987, Standard for the Installation of Sprin- 
kler Systems 

N F P A  15-1985, Standard for Water Spray Fixed 
Systems for Fire Protection 

NFPA 50-1985, Standard for Bulk Oxygen Systems at 
Consumer Sites 
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NFPA 51B-1984, Standard for Fire Preventtbn in Use 
of Cutting and Weldzng Processes 

NFPA 54-1984, National Fuel Gas Code 
NFPA 58-1986, Standard for the Storage and Han- 

dling of Liquefied Petroleum Gases 
NFPA 70-1987, National Electrical Code 
NFPA 80-1986, Standard for Fire Doors and Windows 
NFPA 220-1985, Standard on Types of Building Con- 

struction. 

9-1.2 Other  Pub l i ca t ions .  

9-1.2.1 A S M E  Publ i ca t ions .  American Society of 
Mechanical Engineers, 345 East 47th St., New York, NY 
10017. 

ANSI A13.1-1981, Scheme for Identification of Piping 
Systems 

ANSI B31.3-1984, Chemical Plant and Petroleum 
Refinery Piping. 

9-1.2.2 A W S  P u b l i c a t i o n .  American Welding Society, 
2501 N.W. 7th St., Miami, FL 33125. 

ANSI Z49.1-1983, Safety in Welding and Cutting. 

9-1.2.3 ASTM Publ i ca t ions .  American Society for 
Testing and Materials, 1916 Race St., Philadelphia, PA 
19103. 

I ASTM B-88-1983A, Specification for Seamless Copper 
Water Tube 

I ASTM E-136-1982, Standard Test Method for Behav- 
ior of Materials in a Vertical Tube Furnace at 750°C. 

9-1.2.4 CGA Publications. Compressed Gas Associa- 
tion, Inc., 1235 Jefferson Davis Highway, Arlington, VA 
22202. 

ANSI B57.1-1977, Compressed Gas Cyhnder Vah,e 
Outlet and Inlet Connections 

ANSI Z48.1-1978, Standard Method for Marking Por- 
table Compressed Gas Containers to Identify the Material 
Contained 

CGA G1.6-1981, Recommended Practices for Mobile 
Acetylene Trailer Systems 

CGA G4.1-1985, Equ@ment Cleaned for Oxygen Ser- 
vice 

CGA G4.4-1980, Industrial Practices for Gaseous Oxy- 
gen Transmission and Distribution Piping Systems 

CGA E-1-1980. Standard Connections _[or Regulator 
Outlets, Torches and Fitted Hose for Welding and Cut- 
ting Equipment 

CGA E-3-1981, Pipeline Regulator Inlet Connection 
Standards. 
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