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N O T I C E  

All questions or other  communica t ions  re la t ing  to this documen t  should be sent only to NFPA Head-  
quar ters ,  addressed to the a t ten t ion  of the Commi t t ee  responsible for the document .  

For in fo rmat ion  on the procedures  for reques t ing  Technica l  Commit tees  to issue Formal  In terpre ta-  
tions, proposing Tenta t ive  In ter im Amendmen t s .  proposing amendmen t s  for Commi t t ee  considerat ion,  and 
appeals  on mat ters  re la t ing  to the content  of the document ,  write to the Secretary. S tandards  Council ,  Na- 
t ional  Fire Protect ion Association, Ba t t e rymarch  Park. Quincy,  MA 02269. 

A s ta tement ,  wri t ten or oral,  that  is not processed in accordance  with Section 16 of the Regula t ions  
Governing Commi t t ee  Projects shall  not be considered the official posit ion of NFPA or any of its Commit -  
tees and  shall  not be considered to be, nor bc relied upon as. a Formal  In terprc ta t ion .  

Users of this d o c u m e n t  should consult  app l icab le  Federal.  State and  local laws and regulat ions.  NFPA 
does not. by the publ ica t ion  of this t locumcnt ,  in tend to urge act ion which is not in compl iance  with ap- 
p l icable  laws and this d o c u m e n t  may not be construed as do ing  so. 

Po l icy  Adop ted  by N F P A  Board  of Di rec to r s  on December  3, 1989 

The  Board of Directors reaffirms that  the Nat iona l  Fire Protect ion Association recognizes that  the tox- 
icity of the products  of combust ion  is an impor t an t  factor in the loss of life from fire. NFPA has deal t  with 
tha t  subject  in its technical  commi t t ee  documents  for many  years. 

There  is a concern that  the growing  use of synthet ic  mater ia l s  may produce  more or add i t iona l  toxic 
products  of combus t ion  in a fire envi ronment .  The  Board has, therefore,  asked all NFPA technical  commit-  
tees to review the documents  for which they are responsible to be sure that  tile documents  respond to this 
cur rent  concern.  To  assist tile commit tees  in mee t ing  this request,  the Board has appoin ted  an advisory 
commi t t ee  to provide specific gu idance  to tile technical  commit tees  on questions re la t ing  to assessing the 
hazards  of the products  of combust ion.  

L i c e n s i n g  P rov i s ion  - -  This  documen t  is copyr ighted  by the Nat ional  Fire Protect ion Association 
(NFPA).  

1. A d o p t i o n  by Re fe r ence  - -  Public author i t ies  anti  others are urged to reference this documen t  in 
laws, ordinances ,  regulat ions,  adminis t ra t ive  orders or s imi lar  instruments .  Any deletions, addi t ions  and 
changes  desired by the adop t ing  adthor i ty  must  he noted separately.  Those using this me thod  are requested 
to notify the NFPA (At tent ion:  Secretary, S tandards  Counci l )  in wri t ing of such use. The  term "adopt ion  by 
reference" means  the c i t ing  of title and  publ i sh ing  in format ion  only. 

2. A d o p t i o n  by T r a n s c r i p t i o n  - -  A. Public author i t ies  with l awmak ing  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a royalty-free 
license to pr in t  and  republ ish  this documen t  in whole or in part ,  with changes  and addit ions,  if any', noted 
separately,  in laws, ordinances,  regulat ions,  admin is t ra t ive  orders or s imi lar  ins t ruments  having  the force of 
law, provided that :  (1) clue notice of NFPA's copyright  is con ta ined  in each law and in each copy thereof: 
and,  (2) tha t  such p r in t ing  and republ ica t ion  is l imi ted to numbers  sufficient to satisfy, the jur isdict ion 's  
l a w m a k i n g  or ru l emak ing  process. B. Once  this NFPA Code or S tandard  has been adopted  into law, all 
pr in t ings  of this documen t  by publ ic  author i t ies  with l awmak ing  or ru l emak ing  powers or any other  persons 
des i r ing  to reproduce  this d o c u m e n t  or its contents  as adopted  by the jur isdic t ion  in whole or in part ,  in any 
form, upon wri t ten request to NFPA (Attent ion:  Secretary, S tandards  Council) ,  will be g ran ted  a nonex- 
elusive license to print ,  republ ish ,  and  vend this documen t  in whole or in part ,  with changes  and addi t ions,  
if any, noted separate ly  provided that  due  notice of NFPA' s  copyright  is con ta ined  in each copy. Such 
license shall  be g r an t ed  only upon agreement  to pay NFPA a royalty. This  royalty is required to provide 
funds for the research and deve lopment  necessary to cont inue  the work of NFPA and its volunteers in con- 
t inual ly  u p d a t i n g  and revising NFPA s tandards .  Under  cer ta in  circumstances,  publ ic  author i t ies  with 
l a w m a k i n g  or ru l emak ing  powers may apply  for and may receive a special royalty when the publ ic  interest  
will be served thereby. 

3. Scope of L icense  G r a n t  - -  The  terms and condi t ions  set forth above do not ex tend  to tile index to 
this document .  

(For fur ther  exp lana t ion ,  see the Policy Concern ing  the Adopt ion ,  Pr in t ing  and Publ ica t ion  of NFPA 
Documents  which is avai lable  upon request  from the NFPA.)  

S t a t e m e n t  on N F P A  Procedu re s  

This  mate r ia l  has been developed under  the publ ished procedures  of tile Nat iona l  Fire Protect ion 
Association,  which are designed to assure the appo in tmen t  of technical ly competen t  Commit tees  having 
ba lanced  representa t ion .  Whi le  these procedures  assure the highest  degree of care,  nei ther  the Nat iona l  Fire 
Protect ion Association,  its members ,  nor those pa r t i c ipa t ing  in its activities accepts any l iabil i ty resul t ing 
from compl iance  or noncompl i ance  with the provisions given herein,  for any restrictions imposed on 
mater ia l s  or processes, or for the completeness  of tile text.  

NFPA has no power or author i ty  to police or enforce compl iance  with the contents  of this documen t  
and  any cer t i f icat ion of products  s ta t ing  compl iance  with requi rements  of this document  is m a d e  at the peril  
of the certifier.  
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Copyright C~ 1989 NFPA, All Rights Reserved 

NFPA 51A 

Standard for 

Acetylene Cylinder Charging Plants 

1989 Edition 

This edition of N F P A  51A, Standard for Acetylene Cylinder Charging Plants, was prepared  
by the Technical  Commi t tee  on Indust r ia l  and Medical  Gases,  and acted on by the 
l'4ational Fire Protect ion Associat ion,  Inc. at its Fall Mee t ing  held November  14-17, 
1988 in Nashvil le,  Tennessee.  It was issued by the S tandards  Counci l  on J a n u a r y  13, 
1989, with an effective date of Feb rua ry  6, 1989, and supersedes all previous editions.  

The  1989 edit ion of this document  has been approved  by the Amer ican  Nat ional  
{Standards Insti tute.  

O r i g i n  a n d  D e v e l o p m e n t  of N F P A  51A 

Although acetylene cylinder charging plants have been built and operated for several 
decades,  a l imited number  of concerns were involved and these possessed a high degree 
of design and opera t ing  capabi l i ty .  As a result,  fire experience was good and there was 
no need for nat ional  s tandard  guidance.  

In recent years,  a number  of other  firms have entered this indust ry  and the need 
tbr a nat ional  s tandard  became evident.  Work  on this s tandard  was ini t iated and its 
subsequent  promulga t ion  mater ia l ly  assisted by a Commi t t ee  of the Compressed  Gas 
Associat ion,  Inc. ,  which submit ted  a text to the N F P A  Commi t t ee ,on  Indust r ia l  and 
Medical  Gases. 

This  s tandard  was adopted as a tentat ive s tandard  in 1970. A me nde d  edit ions were 
adopted in 1971, 1973, 1974, 1979, and 1984. This  1989 edit ion reconfirms the 1984 
edit ion.  
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T e c h n i c a l  C o m m i t t e e  on  Industr ia l  and Medica l  Gases 

Fred K. Kitson, Chairman 
l;. K. Kitson Safety Ass¢~c lares 

Theodore C. Lemoff, Secretary 

Natmnal Fire Protection Association 
I Nonvoting) 

Francis X. Bender, Safety Engineering Consultants 
Carl A. Caves, US Dept. of Energy 
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Leo G. Foxwell, Hartford Insurance Group 
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Charles B. Henrici, Elk Grove Village Fire 
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William H. Barlen, Compressed Gas Assn. lnt'. 
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John  M. Cece, US Dept. of Energy 
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Association or any document developed by the Committee on which the member serves. 
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51A-4 ACE'FYLENE CYLINDER CHARGING PLANTS 

NFPA 51A 

Standard for 

Acetylene Cylinder Charging Plants 

1989 Edition 

Chapter 1 Introduction 

1-1 Purpose.  This standard is intended to provide safety 
requirements tbr the design, construction, and installation 
of acetylene cylinder charging plants in order to provide 
safeguards for the protection of the plant, its employees, 
and the public. 

1-2 Scope. 
1-2.1 This standard applies to plants which are engaged 
in the generation and compression of acetylene and in the 
charging of acetylene cylinders, either as their sole oper- 
ation or in conjunction with facilities for charging other 
compressed gas cylinders. 

1-2.2 An existing plant which is not in strict compliance 
with the provisions of this standard may be continued in 
use when such use does not constitute a distinct hazard to 
life or adjoining property. 

1-2.3 This standard does not apply to plants which only 
produce and compress acetylene for chemical operations 
or to plants which only produce and compress acetylene 
below 15 psig (103 kPa). (Refer to NFPA 51 for acetylene 
generating plants where the acetylene is used with oxygen 
for welding, cutting, heating, and heat-treating operations.) 

1-3 Defini t ions .  

1-3.1 For the purposes of this standard the following 
detinitions shall apply: 

Acetylene Operat ions.  Includes acetylene generation, 
storage, purification, compression, cylinder filling, cylinder 
storage, and calcium carbide storage. 

Approved. Acceptable to the "author i ty  having 
jurisdict ion."  

N O T E :  The  Nat ional  Fire Protection Association does not ap- 
prove, inspect, or certify any installations, procedures, equipment ,  
or mater ia ls  nor  does it approve or evaluate  test ing labnratorms. 
In de te rmin ing  the acceptabil i ty of installations or procedures,  
equipment  or materials,  the authori ty having jurisdiction may base 
acceptance on compliance with NFPA or uther appropr ia te  stan- 
dards.  In the absence of such s tandards,  said authori ty  may re- 
quire  evidence of proper  instal lat ion,  procedure,  or use. The  
authority having jurisdiction may also reter to the hstings or labeling 
practices of an organiza t ion  concerned with product evaluat ions 
which is in a position to de termine  compliance with appropr ia te  
s tandards  for the current  product ion of listed items. 

Authority H a v i n g  Jur isdic t ion.  The "authori ty hav- 
ing jurisdict ion" is the organization, office or individual 
responsible for " app rov ing"  equipment,  an installation or 
a procedure. 

N O T E :  The  phrase " au tho r i t y  having  ju r i sd ic t ion"  is used in 
NFPA documents  ira a broad manne r  since jurisdict ions and "ap-  
p rova l "  agencies vary as do their  responsibili t ies.  Where  public 
safety is pr imary ,  the "au tho r i ty  having  ju r i sd ic t ion"  may be a 
t~deral, state, local or other regional deparnnent  or individual such 
as a fire chief, fire marshM, c h i e f o f a  tire prevention bureau,  labor 
department ,  health department ,  building official, electrical inspec- 
tor, or others having statutory authority.  For insurance purposes, 
an insurance inspectiun depar tment ,  ra t ing bureau,  or other in- 
surance company  representat ive may be the " au tho r i t y  having  
j u r i s d k t i o n . "  In many  c i rcumstances  the property owner  or his 
designated agent assumes the role of the "author i ty  having jurisdic- 
t i on" ;  at government  installat ions,  the c o m m a n d i n g  officer or 
depar tmenta l  official mwy' be the "au thor i ty  having. jur isdic t ion."  

Limi t ed -Combus t i b l e  Mater ia l .  A type of building 
construction material as defined in NFPA 220, Standard on 
Types of Buildin~ Construction. 

Listed.  Equipment  or materials included in a list 
published by an organization acceptable to the "au thor -  
ity having jur isdict ion" and concerned with product eval- 
uation, that maintains periodic inspection of production 
of listed equipment  or materials and whose listing states 
either that the equipment  or material meets appropriate 
standards or has been tested and found suitable for use in 
a specified manner.  

N O T E :  The  means  [or ident ifying listed equ ipment  may vary 
for each organiza t ion  concerned with product  evaluat ion,  some 
of which do not recognize equ ipment  as listed unless it is also la- 
beled. The "authori ty  having jur isdict ion" should utilize the system 
employed bv the l ist ing organizat ion m identify a listed product.  

Mobi le  Acetylene Trailer System. A manifolded 
group of cylinders held together as a unit on a transport 
vehicle for the purpose of containing and transporting large 
quantities of acetylene. This system includes the mobile 
acetylene trailer, pressure regulator(s), flash arrestors, pro- 
tective devices, meter (optional), and interconnecting pip- 
ing. The system terminates at the point where acetylene 
at service pressure enters the user 's piping system. 

Noncombus t ib l e  Mater ia l  (as defined in NFPA 220, 
Standard on Types of Building Construction). A material 
which, in the form in which it is used and under  the con- 
ditions anticipated, will not ignite, burn, support combus- 
tion, or release flammable vapors when subjected to fire 
or heat. Materials reported as noncombustible, when tested 
in accordance with A S T M  E-136, Standard Method of Test 

for Behavior of Materials in a Vertical Tube Furnace at 750 °C, 
shall be considered noncombustible materials. 

P lant .  A facility engaged in the generation and com- 
pression of acetylene and in the filling of acetylene cylinders 
either as its sole operation or in conjunction with thcilities 
for filling other compressed gas cylinders. 

Psig. Pressure in pounds per square inch gage. 

Shall. Indicates a mandatory  requirement. 

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

Unpierced Wall. A wall which may have pipes or con- 
duits passing through it; or windows, glazed with safety 
glass or wired glass, set in it; but such openings must be 
sealed to prevent the flow of air between adjacent rooms. 
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Chapter 2 Plant Location, Arrangement, 

Construction, and Utilit ies 

2-3.3 Exits shall be provided in accordance with NFPA 
101 ® , Life Safety Code ®. Areas housing acetylene operations 
shall be considered as "h igh  hazard industrial occupan- 
cies" in the application of N F P A  101. 

2-1 Location. 
2-1.1 Portions of' plants housing acetylene charging and 
acetylene cylinder storage operations shall be located at 
least 50 ft (15 m) from public right-of-way and from lines 
of adjoining property that may be built upon. A lesser 
distance is acceptable if suitable fire barriers are provided. 

2-1 .2  If  plants are located in heavily populated or con- 
gested areas, the authority having jurisdiction shall deter- 
mine appropriate distance requirements, barriers, or other 
protective measures. 

2-2 Arrangement. 
2-2.1 Portions of plants housing acetylene operations 
may be used for charging of other gases provided that ox- 
idizing gas operations are located at least 20 ft (6 m) from 
flammable gas operations. However,  charging of oxidiz- 
ing gas cylinders or storage of such filled cylinders may 
be separated from charging or storage of flammable gas 
cylinders by a masonry wall at least 5 ft (1.5 m) high hav- 
ing a fire resistance rating of at least 1 hour. For purposes 
of this standard, air is not considered an oxidizing gas. 

2-2.2 Portions of plants housing acetylene operations 
shall be separated by unpierced walls from other portions 
of the plant which do not meet the provisions of this stan- 
dard applicable to acetylene operations. In existing plants 
only, walls of rooms housing activities associated with the 
acetylene operations, such as locker rooms, offices, and 
maintenance rooms, are permitted to be pierced with door- 
ways if these are provided with self-closing doors. I f  either 
the construction or the occupancy of the nonacetylene oper- 
ation portions of the plant are combustible, the common 
wall shall be constructed of noncombustible or limited- 
combustible materials and have a fire-resistance rating of 
at least 1 hour. 

2-2.3 Acetylene cylinder charging plants constructed 
subsequent to May 19, 1971, shall have neither floors above 
nor basements beneath the cylinder charging area. Floors 
above or basements beneath cylinder charging areas in 
plants constructed prior to May 19, 1971, shall not be used. 

2-2.4 The property on which the plant and carbide- 
residue pond are located shall be suitably posted or fenced 
or guarded to discourage the entrance of unauthorized 
persons. 

2-3 Construction. 
2-3.1 Walls, partitions, and roofs of buildings in which 
acetylene operations are conducted shall be constructed of 
noncombustible or limited-combustible materials. 

2-4 Vent i la t ion .  
2-4.1 Rooms housing acetylene operations, excluding 
calcium carbide storage rooms (see 3-2. 7), shall be ven- 
tilated at a rate of not less than 1 cu ft (0.03 m 3) per min 
per sq ft (0.09 m 2) of ceiling area. This shall be accom- 
plished by natural or mechanical ventilation with discharge 
or exhaust to a safe location outside of the building. Inlet 
openings shall be located near the floor. Outlet openings 
shall be located at the high point of the room. Provision 
shall be made for introduction of make-up air in such a 
manner  as not to short-circuit the ventilation. If operations 
involving heavier-than-air flammable gases are conducted 
in a room housing acetylene operations, special considera- 
tion shall be given to ventilation at the operation involv- 
ing heavier-than-air gases. 

2-5 Heating. 
2-5.1 Heating equipment  shall be of  the steam or hot 
water types. 

2-5 .2  Boilers, water heaters, and other heating equip- 
ment employing flames or capable of creating sparks shall 
be located in a separate building or room not directly com- 
municat ing with areas devoted to acetylene operations. 

2-5.3 Buildings or rooms devoted to acetylene opera- 
tions, excluding calcium carbide storage rooms and 
cylinder storage areas, shall be maintained at a temperature 
above 40 °F (4.4 °C) during time of operation. 

2-6 Electr ical  E q u i p m e n t .  
2-6.1 Rooms containing electrical equipment and wir- 
ing not conforming with 2-6.2 shall be separated from 
acetylene operations by an unpierced wall. In existing 
plants only, walls of  rooms housing activities associated 
with the acetylene operations, such as locker rooms, of- 
rices, and maintenance rooms, are permitted to be pierced 
with doorways if these are provided with self-closing doors. 

2-6.2 Electrical equipment and wiring in rooms hous- 
ing acetylene operations, except rooms used exclusively for 
calcium carbide storage, shall conform to NFPA 70, Na- 
tional Electrical Code ® , Article 501, for Class I, Division 2 
locations. Class I, Groups C or D electrical equipment may 
be installed if located more than 5 ft (1.5 m) from charging 
openings of generator hoppers, acetylene manifolds, liquid 
seals, and drain line outlets. If  operations involving hy- 
drogen are conducted in a room housing acetylene opera- 
tions, special consideration shall be given to electrical 
equipment  at these operations. 

2-6.3 A readily accessible emergency electrical shutdown 
switch shall be provided. 

2-3.2 Buildings or rooms housing acetylene operations, 
excluding calcium carbide storage rooms, shall be of 
explosion-damage-limiting construction and shall have an 
explosion venting area of not less than 1 sq ft (0.09 m 2) 
per 50 cu ft (1.4 m 3) of room volume. 
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Chapter 3 Calc ium Carbide 

A C E T Y L E N E  C Y L I N D E R  C H A R G I N G  P L A N T S  

3-1 Drums and Containers.  
3-1.1 Calcium carbide shall be stored in metal containers 
of sufficient strength to ensure handl ing without rupture.  
The containers shall be constructed so as to be watertight 
under  normal handl ing conditions. 

3-1.2 Containers  for calcium carbide shall be con- 
spicuously marked: C A L C I U M  C A R B I D E  - -  DAN- 
G E R O U S  IF N O T  K E P T  DRY, or equivalent wording. 

3-2 Storage Areas. 
3-2.1 Calcium carbide storage areas shall not be used 
for the storage of f lammable materials or flammable com- 
pressed gases. 

3-2.2 Each area of the plant in which calcium carbide 
is handled, stored, or used shall be conspicuously posted 
with notices reading: C A L C I U M  C A R B I D E  - -  DAN- 
G E R O U S  IF N O T  K E P T  DRY - -  KEEP W A T E R  AND 
FLAMES AWAY, or equivalent wording. 

3-2.3 Calcium carbide storage areas shall be arranged 
so that any defective container can be removed within a 
reasonable period of time. 

3-2.4 Calcium carbide containers shall be supported in 
a suitable m a n n e r  so that the container will not come in 
contact with the ground or with ground water. 

3-2.5 Calcium carbide storage shall be located at least 
10 ft (3 m) from any line of adjoining property that mav 
be built upon. 

3-2.6 Exposed water, steam, or condensate hnes shall not 
be permitted in rooms or buildings devoted exclusively to 
calcium carbide storage in drums. Unopened bulk carbide 
containers which have accumulat ions of ice and snow- are 
permitted to be stored in such rooms or buildings. 

3-2.7 Storage of calcium carbide inside buildings shall 
be in a dry, waterproof, and well-ventilated location. 

Chapter 4 Acetylene Generators and 

Calcium Carbide Residue 

4-1 Design.  
4-1.1 This section is not intended to govern the design 
of acetylene generators because of the many variable and 
complex design features of different types of generators. 
Generators  shall be designed by competent experienced 
persons familiar with the chemical and physical proper- 
ties of acetylene and calcium carbide and with the fun- 
damentals  of pressure-vessel design. 

4-2 Installation. 
4-2.1 Acetylene generators shall be installed within a 

room or bui lding not exceeding a height o! one story, ex- 
cept that a two-story bui lding is permissible provided that 
the second story is used only for charging the generators 
with calcium carbide. Outdoor  installations are permitted 
when protected from rain and freezing. 

4-2.2 The foundation under  a generator shall be so ar- 
ranged that the generator will be level and no excessive 
strain will be placed on the generator or its connections. 

4-2.3 If water is supplied to the generator through a con- 
t inuous connection,  means shall be provided on the gen- 
erator to prevent overfilling. Such a connection shall also 
be equipped with means to prevent the backflow of 
acetylene from the generator into the water supply. 

4-3 Vent ing of Generator.  
4-3.1 Each gcnerator shall be provided with adequate 
pressure relief devices to prevent pressures in excess of the 
allowable pressure rating of the generator. The relief vent 
piping shall be substantially installed without traps and in 
such a manne r  that condensation will not accumulate in 
the vent piping. 

4-3.2 The ma x i mum permissible generating pressure is 
15 psig (103 kPa). The ma x i mum pressure setting of the 
generator pressure relief devices shall be 18 psig (124 kPa). 

4-3.3 The vent pipes shall be full size to the terminat ion 
point outside of the bui lding and shall terminate in a hood 
or bend directed to a safe location. The hoods or bends 
shall be located at least 12 ft (3.6 m) above the ground,  
at least 3 ft (0.9 m) from combustible 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. 

4-3.4 Genera tor  chamber  relief pipes shall not be inter- 
connected but shall be led separately to the outdoors. This  
requirement  does not prohibit connecting two pressure re- 
lief device vents protecting the same section of a generator 
from connect ing to a common vent. 

4-4 Operating Instructions.  
4-4.1 Generator operating instructions shall be displayed 
in a conspicuous place near the generator or otherwise kept 
convenient  for ready reference by the operator. 

4-5 Calcium Carbide Residue Disposal.  
4-5.1 Acetylene generators shall not be fitted with con- 
t inuous drain connections leading to sewers. Calcium car- 
bide residue shall be discharged into outdoor open sump 
pits or other ventilated receptacles. Such receptacles may 
have a clear-water connection to public sewers if such 
disposal means is approved by local authorities. 

4-5.2 The point of discharge of calcium carbide residue 
from acetylene generators into sump pits and other recep- 
tacles shall be located outdoors or in well-ventilated areas 
and at least 15 ft (4.5 m) from sources of ignition and the 
line of adjoining property which may be built upon. 

4-5.3 All calcium carbide residue pits and ponds shall 
be within an area fenced or posted around their perimeters 
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with conspicuous signs reading:  N O  T R E S P A S S I N G  - -  
N O  S M O K I N G  O R  O P E N  F L A M E S ,  or equivalent  
wording.  

piped outdoors  to a safe location away from any source of 
ignit ion and combust ib le  mater ia l .  Dra in  lines from 
med ium pressure [15 psig (103 kPa) and lower] systems, 
where the effluent water  is visible to the opera tor  from the 
dra in  valve location,  are permi t ted  to be p iped  to an in- 
door  drain.  

Chapter 5 Acetylene Gasholders, Purifiers, 

and Low Pressure Driers 

5-1 Location of Gasholder. 
5-1.1 Gasholders  may  be located outdoors  or inside of 
buildings.  

5-1.2 The  gasholder  shall be located at least 50 ft (15 m) 
from concentrat ions  of  people and any f lammable  l iquid 
or f lammable  gas storage and at least 25 ft (7.5 m) from 
any source of ignition, line of adjoin ing proper ty  which 
may  be built  upon,  or public way. 

5-1.3 Indoor  gasholders shall be located in a room which 
complies with the requi rements  of Chap te r  2 of this stan- 
dard .  This  room may  house other acetylene equipment .  

5-2 Installation of Gasholder. 
5-2.1 The  gasholder shall be equipped with inlet and out- 
let shutoffvalves  located so that they can be closed readi ly 
in an emergency.  

5-2.2 The  gasholder  shall not be exposed to electric 
power lines, f lammable liquid lines, or flammable gas lines. 

5-2 .3  Weeds  and grass within 25 ft (7.5 m) of the gas- 
holder  shall be kept cut and cutt ings removed.  Combus t i -  
ble mater ia l  shall not be permi t ted  within 25 ft (7.5 m) of 
the gasholder.  

5-2 .4  The  gasholder  shall be conspicuously marked:  
A C E T Y L E N E  - -  F L A M M A B L E  GAS - -  D A N G E R  - -  
K E E P  F I R E  A N D  O P E N  F L A M E S  A W A Y ,  or  
equivalent  wording.  

5-3 Low Pressure Purifiers and Driers. 
5-3.1 Purifiers and driers shall be provided with inlet and 
outlet  shutoff valves so located that they can be closed in 
an emergency.  

6-1.3 The  pressure relief valve vent pipes shall be full 
size to the te rminat ion  point  outside of the bu i ld ing  and 
shall te rminate  in a hood or bend directed to a safe loca- 
tion. The  hoods or  bends shall be located at least 12 ft 
(3.6 m) above the ground,  at least 3 ft (0.9 m) from com- 
bustible construction,  and as far as pract icable from build- 
ing openings and sources of ignition. The  hood or bend 
shall be constructed so that it will not be obstructed by rain, 
snow, ice, or birds.  

6-1 .4  The  suction line to the compressor  shall be pro- 
vided with a pressure switch or  equivalent  device capable  
of shutting down the compressor when the suction pressure 
falls below a pressure not less than 1 in. of water  column 
(0.25 kPa) above a tmospher ic  pressure.  A shutoff valve 
shall not be installed between the compressor  and the pres- 
sure switch or equivalent  device. 

6-1.5 The  discharge line from the compressor  shall be 
provided with a pressure switch to shut down the com- 
pressor when the discharge pressure reaches the max imum 
permissible operat ing pressure of the system, but in no case 
more than 400 psig (2.8 MPa) .  Any valve installed between 
the compressor  and the pressure switch shall be provided 
with a positive lock-open device. 

6-2 Design. 
6-2.1 Compressors shall be specifically designed and con- 
s tructed for acetylene service. 

6-2.2 Compressors  shall be constructed so that  the 
acetylene is cooled dur ing  and after each stage of compres-  
sion. When  water  is used, the flow of  water  from the cool- 
ing jackets and intercoolers shall be visible to the operator .  

6-2.3 A pressure gage shall be provided on the discharge 
piping following each stage of compression and a tempera-  
ture indicator  shall be provided  on the final discharge 
piping.  

6-2 .4  A pressure relief device shall be provided on the 
discharge piping following each stage of compression.  
There  shall be no shutoff valve between the relief device 
and the compressor  piping.  

Chapter 6 Acetylene Compressors and 

High Pressure Driers 

6-2.5 Transmission belts when used in compressor rooms 
shall be provided with static el iminators  or be of the static- 
conduct ing type. 

6-1 Installation. 
6-1.1 The  inlet and outlet piping of each compressor shall 
be provided  with readi ly accessible shutoff valves that can 
be closed in an emergency.  

6-1.2 Drain lines from high pressure [above 15 psig (103 
kPa)] oil separators ,  condensate  traps,  and driers shall be 
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Chapter 7 Acetylene Piping 

7-1 General. 
7-1.1 Acetylene piping shall be identified in accordance 
with ANSI A 13.1, Scheme for Identification of Piping S~stems. 

7-1.2 Acetylene piping shall be braced and supported to 
avoid excessive strains and vibrations. 

7-1.3 Pipe littings shall contbrm to the requirements of 
10-1.1, 1(I-1.2, and 10-1.3. 

7-2 Piping for Pressure not Exceeding 15 Psig 
( 103 kPa). 

Chapter 8 Acetylene Cylinder Charging Manifolds, 

Acetoning Equipment, and Mobile Acetylene 

Trailer Systems 

8-1 General. 
8-1.1 Each cylinder charging manifold shall be provided 
with a shutoff valw" and a blow-down valve vented to the 
outdoors or to the low pressure svstem. 

8-1.2 A check valve shall be installed in the pipeline at 
each cylinder charging manifi)ld or in each cylinder charg- 
ing lead. 

7-2.1 Piping and tittings shall bc steel, wrought iron, 
malleable iron, or copper alloys nieeting the requirements 
of 10-1.2. 

8-1.3 Each cylinder charging manifold shall be provided 
with a pressure gage located downstream of the shutoff 
valve. 

7-2.2 For nominal pipe size 6 in. (0.23 m) and less, all 
pipe shall be a min imum of Schedule 40, and all pipe fit- 
tings shall have a minimum rating of 125 psig (861 kPa). 

7-2.3 Piping shall be gas leak tested to at least 150 per- 
cent of the max imum operating pressure using inert gas 
or air as the test medium. 

7-3 Piping for Pressure Exceeding 15 Psig (103 kPa). 
7-3.1 Piping shall be steel or wrought iron, and tittings 
shall be steel, malleable iron, ductile iron, or copper alloys 
meeting the requirements of 10-1.2 

7-3.2 All pipe of nominal size 1 in. (25 ram) and less shall 
be at least Schedule 80. 

7-3.3 All pipe of nominal sizes 1 ~/~ in, and 11/2 in. (32 mm 
and 86 mm) shall be at least Schedule 160. 

8-1.4 Each cvlinder charging manifold outlet shall be 
provided with a shutoff valve. 

8-1.5 Cylinder charging manitolds shall be arranged so 
that excessive stress in the cylinder charging leads is 
prevented. 

8-1.6 Acetylene cylinders which have provision tor caps 
need not have caps in place when in the acetylene cylinder 
charging plant. 

8-2 Acetoning Equipment. 
8-2.1 Acetone storage containers shall be constructed and 
installed in accord, ance with NFPA 30, Flammable and Com- 
bustible Liquids Code. Aboveground acetone storage con- 
tainers in excess of one 55-gal (208-L) drum shall be located 
at least 25 ft (7.6 in) from the storage of acetylene cylinders 
and other flammable gas cylinders. 

7-3.4 All pipe fittings shall have a min imum working 
pressure of 3,000 psig (20.7 MPa). 

7-3.5 Pressure gage Bourdon tubes shall preterably be 
steel but may be copper allovs meeting the requirements 
of 10-1.2. 

7-3.6 Piping shall be hydrostatically tested at 4,500 psig 
(31 MPa).  Pressure relief valves, pressure gages, dia- 
phragm valw~s, regulators, and flash arresters are exempted 
from this provision. 

7-4 Cylinder Charging Leads. 
7-4.1 Cylinder charging leads shall have a min imum 
burst rating of 10,000 psig (69 MPa) and shall be con- 
structed of metallic or nonmetallic materials suitable tor 
use in acetylene service. 

8-3 Charging Procedures. 
8-3.1  To  prevent  l iquefact ion (condensa t ion)  of 
acetylene, its pressure shall not exceed the following values 
for the corresponding acetylene temperatures. 

Temperature Pressure 
(°F) (°C) (Psig) (MPa) 

- 5 ( - 2 0 . 5 )  2 0 0  ( 1 . 4 )  
0 ( -  17.8) 220 (1.5) 

10 ( -  12.2) 260 (1.8) 
20 ( 6.7) 305 (2.1) 
30 ( -  1.1) 360 (2.5) 
37 (2.8) (and above) 400 (2.8) 

8-3.2 Valves for charging cylinders shall be operated in 
such a sequence that the cylinder valves are opened first 
at the start of charging operations and closed last at the 
end of charging operations. 

8-4 Cylinder Cooling Systems. 
8-4.1 Acetylene cylinders connected to charging mani- 
folds shall be cooled by water spray applied from a manu- 
all)" activated spray nozzle system, when needed for remov- 
ing heat of solution of acetylene, as determined by ambient 
temperature and cylinder charging rate. 
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8-5 Cyl inder Storage. 
8-5.1 Charged cylinders shall be preferably stored out- 
side the charging room. If stored in the charging room, 
they shall be located as far as practicable from the charg- 
ing manitolds. 

8-6 Mobile  Acetylene Trailer Systems. 
8-6.1 The mobile acetylene trailer system and charging 
of the trailer system shall comply with CGA Pamphlet  
G-1.6, Recommended Practices for Mobile Acetylene Trailer 
Systems. 

Chapter 9 Fire Prevent ion  and Protect ion 

The major fire hazard in the acetylene plant is that of acetylene 
gas escaping from equipment, piping, or cylinder fittings. The gas 
may or may not ignite. In either case, every attempt consistent with 
personnel safety is normally made to shut off or remove the source 
of escaping gaz. Fire is not normally extinguished in any other way, 
but some fires in leaking acetylene or acetone 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 u,as removed safely and promptly to a safe location. 
When afire 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 saJet~ devices. 

9-1 Fire Prevent ion .  
9-1.1 Acetylene cylinder shipping and receiving docks 
and plant entrances shall be posted with a readily visible 
sign reading: S M O K I N G  S T R I C T L Y  P R O H I B I T E D ,  
or equivalent wording. 

9-1.2 Self-closing metal waste receptacles shall be pro- 
vided tor greasy, oily rags and similar waste materials. 

9-1.3 Exits and fire protection equipment  shall not be 
blocked or obstructed in any manner.  

9-2 Fire Protect ion.  
9-2.1 Plant areas devoted to acetylene compression, 
purification, acetylene cylinder charging, acetylene cylinder 
storage, and other areas housing acetylene operations (but 
where calcium carbide is not stored) shall be protected by 
one or more 1 t/2-in. (38-ram) hose stations equipped with 
an adequate length of hose. Hoses shall be equipped with 
combinat ion spray and solid stream nozzles. 

9-2.2 ] 'he  need for automatic water spray system pro- 
tection for acetylene cylinder charging manifolds shall be 
determined by an analysis of local conditions of hazard 
within the plant, exposure to other properties, water sup- 
plies, the probable effectiveness of plant fire brigades, and 
the time of response and probable effectiveness of fire de- 
partments.  Where automatic water spray systems are in- 
stalled, NFPA 15, Standard for Water Spray Fixed Systems for 
Fire Protection, shall be used as a guide. Automatic actua- 
tion may be by means of fusible links. Water coverage shall 
be not less than 0.25 gpm (0.02 L/s) per sq ft (0.09 m 2) 
of tloor area directly wetted by the system. An extra hazard 

PROVISIONS/REFERENCED PUBLICATIONS 51A-9 

open or closed head sprinkler system installed in accordance 
with NFPA 13, Standard for the Installation of Sprinkler Systems, 
is an acceptable alternate. 

9-2.3 If  local conditions warrant (see 9-2.2), one of the 
types of fixed water protection systems specified in 9-2.2 
shall be provided over filled cylinder storage. 

9-2.4 The plant areas devoted to calcium carbide storage 
and handling and to acetylene generation shall be provided 
with an adequate supply of dry sand or a sufficient number  
of dry chemical or carbon dioxide fire extinguishers. 

9-2.5 Fire protection equipment shall be conspicuously 
identified and located so that it is readily visible and ac- 
cessible in an emergency. Fire hoses and sprinkler actua- 
tion valves shall be located so that they can be operated 
from outdoors or at an exit. 

9-2.6 Each plant shall have a written emergency pro- 
cedure and shall conduct periodic fire drills. Where plant 
buildings are widely separated, consideration shall be given 
to providing an audible alarm for summoning plant person- 
nel in an emergency. 

Chapter 10 General Provis ions  

10-1 General Provis ions .  
10-1.1 Unalloyed copper, silver, or mercury shall not be 
used where they may be exposed to acetylene or to liquids 
containing acetylene in solution. 

10-1.2 Copper  alloys containing more than 65 percent 
copper shall not be used where they may be exposed to 
acetylene, unless such alloys have been found to be safe 
in the specific application by experience or by test. 

10-1.3 All major  equipment and piping (generators, 
compressors, and manifolds) employed in acetylene opera- 
tions shall be electrically continuous and bonded to any 
grounding electrode, as defined by NFPA 70, National Elec- 
trical Code. 

10-1.4 Generators, compressors, and pressure relief de- 
vices shall be plainly marked with their capacities, pressure 
ratings, the manufacturer ' s  name and address, and the 
model or serial numbers. The capacity and operating pres- 
sure of this equipment shall not exceed the rating for which 
it is designed. 

Chapter 11 Referenced Publicat ions 

11-1 The following documents  or portions thereof are 
referenced within this standard and shall be considered part 
of the requirements of this document. The edition indicated 
for each reference is the current edition as of the date of 
the NFPA issuance of this document .  
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11-1.1 N F P A  Publ i ca t ions .  National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 13-1989, Standard for the Installation of Sprinkler 
Systems 

NFPA 15-1985, Standard for Water Spray Fixed Systems for 
Fire Protection 

NFPA 30-1987, Flammable and Combustible Liquids Code 
NFPA 70-1987, National Electrical Code 
NFPA 101-1988, Life Safety Code 
NFPA 220-1985, Standard on "l~pes of Buildin~ Construction. 

11-1 .2  Other  Publ i ca t ions .  

ANSI A13.1-1981, Scheme for Identification of Piping Sys- 
tems, American National Standards Institute, 1430 Broad- 
way, New' York, NY 10018. 

ASTM E-136-1982, Standard Method of Test for Behavior 
of Materials in a Vertical Tube Furnace at 750 °C, American 
Society for Testing and Materials, 1916 Race St., Phila- 
delphia, PA 19103. 

CGA Pamphlet G-1.6-1981, Recommended Practices for 
Mobile Acetylene Trailer Systems, Compressed Gas Associa- 
tion, Inc., 1235 Jefferson Davis Highway, Arlington, VA 
22202. 

A p p e n d i x  A Referenced Publ i ca t ions  

A-1 The following documents or portions thereof are 
referenced within this standard for informational purposes 
only and thus are not considered part of the requirements 
of this document. The edition indicated for each reference 
is the current edition as of the date of the NFPA issuance 
of this document. 

A-l-1 N F P A  Publ i ca t ions .  National Fire Protection 
Association. Batterymarch Park, Quincy, MA 02269. 

NFPA 51-1987, ,Ttandard for the Design and Installation of 
Oxygen-Fuel C, as ~g~vstems for Welding, Cutting, and Allied 
Processes, 

A-l-2 CGA Publ icat ions .  The following publications 
are available from the Compressed Gas Association, Inc., 
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