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Executive Ofllce: 60 Batterymarch St., Boston 10, Mass. 

The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and pre- 
vention, to obtain and circulate information on these subjects and to 
secure the cooI3eration of its members in establishing proper safe- 
guards against loss of life and property by fire. Its membership includes 
over a hundred and ninety national and regional societies and associa- 
tions (list on outside back cover) and over fifteen thousand individuals, 
corporations, hnd organizations. Anyone interested may become a 
member; membership information is available on request. 

This pamphlet is one of a large number of publications on fire 
safety issued by the Association; a complete list is available without 
charge on request. The standards, prepared by the technical commit- 
tees of the National Fire Protection Association and adopted in the 
annual meetings of the Association, are intended to prescribe reasonable 
measures for minimizing losses of life and property by fire. All interests 
concerned have opportunity through the National Fire Protection 
Association to participate in the development of the standards and to 
secure impartial consideration of matters affecting them. 

NFPA standards are purely advisory as far as the Association is 
concerned, but are widely used by law enforcing authorities in addition 
to their general use as guides to fire-safety. 

Definitions 

The official NFPA definitions of shall, should and approved are: 

S~Lr~ is intended to indicate requirements. 

SH0w_.v is intended to indicate recommendations, or that which is 
advised but not required. 

A~nowv refers to approval by the authority having jurisdiction. 

Units of measurements used here are U. S. standard. 1 U. $. gallon 
= 0.83 I m p e r i a l  g a l l o n s  = 3.785 liters. 

Approved Equipment 

The National Fire Protection Association does not "approve" 
individual items of fire protection equipment, materials or services. The 
standards are prepared, as far as practicable, in terms of required per- 
formance, avoiding specifications of materials, devices or methods so 
phrased as to preclude obtaining the desired results by other means. 
The suitability of devices and materials for installation under these 
standards is indicated by the listings of nationally recognized testing 
laboratories, whose findings are customarily used as a guide to approval 
by agencies applying these standards. Underwriters' Laboratories, Inc., 
Underwriters' Laboratories of Canada and the Factory Mutual Labora- 
tories test devices and materials for use in accordance with the appropri- 
ate standards, and publish lists which are available on request. 
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Standards for the Storage and Handling of 
Liquefied Petroleum Gases 

NFPA No. 58-1954 
T he  N F P A  Commi t t ee  on Gases has  been p r e p a r i n g  good practice 

recommendations and s t anda rds  on the use of liquefied pe t ro l eum gases  
for 30 years,  hav ing  been active in this  field since 1924. As  a resul t  of 
the cons is ten t  effort to p repare  technica l ly  adequate  and practical  s tand-  
ards  on this  subject  dur ing  all these  years ,  the  N F P A  s tandards  are 
today  either adopted in full or used  in reference by a ma jo r i ty  of the 
U. S. States  and Canad ian  P rov inces  and  are followed by vir tual ly  the  
entire indus t ry .  

T he  presen t  edition incorpora tes  the a m e n d m e n t s  adopted at  the  
58th Annu a l  Meet ing  of the Associa t ion held in W a s h i n g t o n ,  D. C., Ma y  
17-21, 1954 on r e c o m m e n d a t i o n  of the  C o m m i t t e e  on Gases.  I t  super-  
sedes all pr ior  editions. 

In 1940, var ious  separa te  s t andards  involving the  use  of L P  Gas 
were consol idated under  this s tandard.  Since tha t  t ime fur ther  revis ions  
were adopted by the N F P A  in editions publ ished in 1943, 1946, 1948, 
1951, 1952, 1953. Rapid deve lopment  in the  uti l ization of L P  Gas has  
necess i ta ted f requen t  changes  in these  s tandards .  Pr ior  edit ions of this 
s t andard  have  been adopted and publ i shed  by N B F U .  

T he  Nat ional  Fire Protec t ion Associa t ion  has  also adopted "S tand-  
ards  for the Design,  Ins ta l la t ion  and Cons t ruc t ion  of Conta iners  and  
Per t inen t  E q u i p m e n t  for the S torage  and  Hand l ing  of Liquefied Pet ro-  
leum Gases  at Uti l i ty  Gas P lan t s "  (No. 59) and "S t anda rds  for Liquefied 
Pe t ro leum Gas P ip ing  and  Appl iance  Ins ta l la t ions  in Bui ldings"  (No. 
52). Copies are available f rom the Associat ion.  

COMMITTEE ON GASES 
H. E. Newell, Chairman, 

National Board of Fire Underwriters, 85 John St., New York City. 
Clark F. Jones,? Secretary, 

National Fire Protection Assn., 60 Batterymarch St., Boston 10. 
Coaorge W. Brahmst, Factory Mutual En- Arnold C. Renner, NFPA Fire Marshals' 

gineering Division. 
A. L. Cobb, ~ Eastman Kodak Co. 
John J. Crowe, Compressed Gas Assn. 
H. L. DeCamp, Conference of Special 

Risk Underwriters. 
W. H. Doyle, Factory Insurance Assn. 
W. K. Estep, Middle Department Asso- 

ciation of Fire Underwriters. 
Franklin R. Fetherston, Liquefied Petrol- 

eum Gas Assn., Inc. 
H. W. Gwynn, Underwriters' Labora- 

tories, Inc. 
L. B. Hansen, Factory Insurance Assn. 
E. N. Harsha, Kansas Inspection Bureau. 
H. V. Keepers, Fire Prevention and Engi- 

neering Bureau of Texas. 
H. L. Miner.* 
J. W. Morris, Jr., South-Eastern Under- 

writers Assn. 
Robert Poe*big, Liquefied Petroleum Gas 

Assn., Inc. 
H. F. Reinhard, International Acetylene 

Association. 
*Serving in a personal capacity. 

Section. 
C. G. Segeler, American Gas Association. 
Myron Snell, Association of Casualty & 

Surety Cos. 
J. C. Souder, American Petroleum Insti- 

tute. 
H. Emerson Thomas.* 
John L. Thompson, Kentucky Inspection 

Bureau. 
P. W. Tucker, American Petroleum Insti- 

tute. 
Lewis W. Vaughan, Underwriters' Lab- 

oratories of Canada. 
E. R. Weaver, Nat'l Bureau of Standards. 
John H. Eiseman, National Bureau of 

Standards (Alternate to E. R. Weaver). 
E. O. Mattocka, American Petroleum In- 

stitute (Alternate to P. W. Tucker and 
J. C. Souder). 

W. H. VanArnum, National Board of 
Fire UncSerwriters (Alternate to H. l~. 
Newell). 

*Non-Voting. 
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I N T R O D U C T I O N .  

T h e  t e r m s  " l ique f i ed  p e t r o l e u m  g a s e s " ,  " L P G "  a n d  " L P  
Gas"  as  used  in t h e s e  s t a n d a r d s  sha l l  m e a n  a n d  i n c l u d e  a n y  
m a t e r i a l  w h i c h  is c o m p o s e d  p r e d o m i n a n t l y  of a n y  of t h e  
f o l l o w i n g  h y d r o c a r b o n s ,  or  m i x t u r e s  of t h e m ;  p r o p a n e ,  
p r o p y l e n e ,  b u t a n e s  ( n o r m a l  b u t a n e  o r  i s o - b u t a n e ) ,  a n d  b u t y -  
lenes .  

In  the interest  of safety it is impor tan t  that  employees under -  
s tand the proper t ies  of these gases,  and that  they be thoroughly  
t ra ined in safe pract ices for  handling,  d is t r ibut ion  and operat ion.  

U n d e r  modera te  pressure  the gases liquefy, but  upon relief of 
the pressure  are  readi ly  conver ted  into the gaseous phase.  Advan -  
tage of this character is t ic  is taken by the industry ,  and  for con- 
venience the gases are  shipped and s tored under  pressure  as liquids. 
W h e n  in the gaseous state, these gases present  a haza rd  comparable  
to any flammable na tura l  or  manufac tured  gas, except  that  being 
heavier  than air, venti lat ion requires  added  at tent ion.  The  range of 
combustibi l i ty is considerably na r rower  and lower  than that  of 
manufac tured  gas. 
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In the case of pure product at atmospheric pressure and below 
31 ° F., normal butane is a liquid. Propane is a liquid at atmos- 
pheric pressure at temperatures below minus 44 ° F. and normally 
does not present a flammable liquid hazard. 

Rapid vaporization takes place at temperatures above the boil- 
ing points (normal butane about 31 ° F.;  propane about minus 
44 ° F.).  Normal storage of these gases is as a liquid under 
pressure. 

A p p l i c a t i o n  of  Ru le s .  

(a) The following standards are intended to apply to the de- 
sign, construction, location, and operation of liquefied petroleum 
gas installations. These standards do not apply to marine or pipe 
line terminals, natural gasoline plants, refineries or tank farms*; 
nor do they apply to chemical plants where specific approval of con- 
struction and installation plans is obtained from the authority having 
jurisdiction, provided such approval is based on substantially equiv- 
alent requirements. 

(b) "Basic Rules" apply to all divisions except Division V, 
and unless noted in "Basic Rules." 

(c) Division I--"bottled gas"--applies to installations utiliz- 
ing containers constructed in accordance with Interstate Commerce 
Commission specifications. 

(d) Division II applies to installations utilizing containers 
other than those constructed in accordance with Interstate Com- 
merce Commission specifications. 

(e) Division I I I  applies to containers and pertinent equipment 
mounted on trucks, semi-trailers and trailers used for the trans- 
portation of liquefied petroleum gases. 

(f) Division IV applies to fuel containers for the use of lique- 
fied petroleum gases as motor fuel ; or with easily movable, readily 
portable or self propelled internal combustion engines (i.e., highway 
vehicles, trucks, buses, tractors, automobiles, etc. ; farm machinery, 
construction and miscellaneous machinery ; industrial plant tractors, 
locomotives, similar mobile or semi-mobile units; etc.). 

*Tank farms do not include storage located in industrial installations. 
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(g) Division V applies to the storage of container~ not in- 
stalled for use at final utilization point. 

(h) Division VI applies to cylinder systems for cooking and 
heating installations on highway mobile vehicles. 

(i) Division VII  applies to liquefied petroleum gas service 
stations where fuel is dispensed into containers of self propelled 
internal combustion engines complying with provisions of Division 
IV. 

(j) Where liquefied petroleum gas is used with oxygen, 
NFPA Standards for the Installation and Operation of Gas 
Systems for Welding and Cutting (NFPA No. 51)* shall apply. 

(k) Where liquefied petroleum gas is used in Utility Gas 
plants, NFPA Standards for the Storage and Handling of 
Liquefied Petroleum Gases at Utility Gas Plants (NFPA No. 
59)% shall apply. 

(I) When reference is made to gas in these standards it 
shall refer to liquefied petroleum gases in either the liquid or 
gaseous state. 

(m) The term "containers" includes all vessels such as 
tanks, cylinders or drums used for transportation or storing 
liquefied petroleum gases. 

(n) The term "systems" as used in these standards refers to 
an assembly of equipment consisting essentially of the container or 
containers, major devices such as vaporizers, relief valves, excess 
flow valves, regulators, etc., and piping connecting such parts. 

(o) The abbreviations "psig" and "psia" as used in these 
standards refer to pounds per square inch gauge and pounds 
per square inch absolute, respectively. 

Submittal of Plans. 
For industrial installations utilizing storage containers of 

over 2000 gallons water capacity, plans shall be submitted to 
the authority having jurisdiction before construction. 

*Published in National Fire Codes, "Volume I, 1954, and in separate pamphlet 
form, available from the N F P A  and in Pamphlet No. 51, published by 
the National Board of Fire Underwriters, 85 John St., New York 38, N. Y. 

tPublished in National Fire Codes, Volume I, 1954, and in separate 
pamphlet form available from the NFPA and in Pamphlet No. 59, pub- 
lished by the National Board of Fire Underwriters, 85 John St., New 
York 38, N. Y. 
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B A S I C  R U L E S .  

B.1. Odorizing Gases. 
(a)  All liquefied petroleum gases shaU be effectively odorized 

by an approved agent of such character as to indicate positively, by 
a distinctive odor, the presence of gas down to concentration in air 
of not over one-fifth the lower limit of combustibility; provided, 
however, that odorization is not required if harmful in the use or 
further processing of the liquefied petroleum gas, or if odorization 
will serve no useful purpose as a warning agent in such use or 
further processing. 

NoTs: The lower limits of combustibility of the more commonly 
used liquefied petroleum gases are: Propane, 2.15 per cent; Butane, 1.55 
per cent. These figures represent volumetric percentage, s of gas in 
ga~-air mixtures in each case. 

B.2. Approval  of Equ ipment  and Systems.  
(a) Each system utilizing I.C.C. containers shall have their 

container valves, connectors, manifold valve assemblies, and regu- 
lators (bases, hoods or cabinets if desired) : 

1. Tested and listed by Underwriters' Laboratories, Inc., or, 
2. Tested and listed by a nationally recognized testing laboratory, or, 
3. Inspected and approved by the authority having jurisdiction. 

(b)  Each system for domestic and/or  commercial use utilizing 
containers of 2,000 gallons or less water capacity, other than those 
constructed in accordance with I.C.C. specifications, shall be: 

1. Tested and listed by Underwriters' Laboratories, Inc., or, 
2. Tested and listed by a nationally recognized testing laboratory, or, 
3. Inspected and approved by the authority having jurisdiction. 

(c) In systems utilizing containers of over 2,000 gallons water 
capacity, each regulator, container valve, excess flow valve, gauging 
device and relief valve installed on or at the container, shall have its 
correctness as to design, construction, and performance deter- 
mined by : 

1. Testing and listing by Underwriters' Laboratories, Inc., or, 
2. Testing and listing by a nationally recognized testing laboratory, 

orj 
3. Inspected and approved by the authority having jurisdiction. 

B.3. Requirement for Const ruct ion  and Original  Test  of 
Containers.  

(a) Containers used with systems embodied in Divisions II,  
III ,  IV, except as provided in 4 .2(d) ,  and VI, except as provided 
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in 6.1 (a), shall be designed, constructed and tested in accordance 
with the Unfired Pressure Vessel Code sponsored by either the 
American Society of Mechanical Engineers (ASME) or the Amer- 
ican Petroleum Institute and the American Society of Mechanical 
Engineers (API-ASME) or in accordance with the rules of the 
authority under which the containers are installed, provided such 
rules are in substantial conformity with the rules of the ASME 
Code or the API-ASME Code. 

1. Containers constructed according to the 1949 and earlier editions 
of the ASME Code do not have to comply with paragraphs U-2 to U-10 
inclusive and U-19. Containers constructed according to paragraph U-70 
in the 1949 and earlier editions are not authorized. 

2. Containers constructed according to API-ASME Code do not 
have to comply with Section I or with appendix to Section I. Paragraphs 
W-601 to W-606 inclusive in the 1943 and earlier editions do not apply. 

(b) The provisions of paragraph B.S(a) shall not be con- 
•trued as prohibiting the continued use or reinstallation of con- 
tainers constructed and maintained in accordance with the standards 
established by the National Fire Protection Association for the 
Storage and Handling of Liquefied Petroleum Gases (NFPA No. 
58)* in effect at the time of fabrication. 

(c) Containers used with systems embodied in Division I, in 
paragraph 4.2(d) of Division IV, and in Division VI, except as 
provided in 6.1(b), shall be constructed, tested and stamped in 
accordance with Interstate Commerce Commission Specifications 
effective at the date of their manufacture. 

B.4. Markings on Containers. 
(a) Each container or system covered in Divisions II, III. 

IV, except as provided in Par. 4.2(d) and VII shall be marked as 
specified in the following: 

1. With a marking identifying compliance with, and other 
markings required by the rules of the code under which the 
container is constructed ; or with the stamp and other markings 
required by the National Board of Boiler & Pressure Vessel 
Inspectors. 

Underground: Container and system nameplate. 
Aboveground : Container. 

2. With notation as to whether system is designed for 
underground or aboveground installation. 

Underground and aboveground : System nameplate. 

*As published by the National Fire Protection Association or by the National 
Board of Fire Underwriters, 85 John St., New York 38, N. Y. 
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3. With the name and address of the supplier of the 
system, or the trade name of the system. 

Underground and aboveground: System nameplate. 

4. With the water capacity of the container in pounds or 
gallons, U. S. Standard. 

Underground : Container and system nameplate. 
Aboveground : Container. 

5. With the working pressure in pounds per sq. in. for 
which the container is designed. 

Underground : Container and system nameplate. 
Aboveground : Container. 

6. With the wording "This container shall not contain a 
product having a vapor pressure in excess of--p.s.i,  gauge at 
100 ° F." See B.13(e).  

Underground and aboveground: System nameplate or tag on filler 
connection. 

7. With the tare weight in pounds or other identified unit 
of weight for containers with a water capacity of 300 lbs. or 
less. 

Underground : No requirement. 
Aboveground : Container. 

8. With marking indicating the maximum level to which 
the container may be filled with liquid at temperatures between 
20 ° F. and 130 ° F. except on containers provided with fixed 
maximum level indicators, or which are filled by weighing. 
Markings shall be in increments of not more than 20 ° F. 

Aboveground and Underground: System nameplate or on liquid 
level gauging device. 

9. With the outside surface area in square feet. 
Underground : System nameplate. 
Aboveground : Container. 

(b)  Markings specified on "container" shall be on the con- 
tainer itself. Markings specified on "system nameplate" shall be on 
a metal tag or nameplate attached to the system, located in such a 
manner as to be readily visible. 

B.5. Loca t ion  of Conta iners  and Regu la t ing  Equipment .  
(a)  Containers and first stage regulating equipment shall be 

located outside of buildings other than buildings especially provided 
for this purpose, except an I.C.C. container having a maximum 
water capacity of 12 pounds temporarily used for demonstration 
purposes. 
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(b) Each individual container shall be located with re- 
spect to the nearest important building or group of buildings 
or line of adjoining property which may be built on in accord- 
ance with the following table: 

Water Capaeity 
Per Container 

Less than 125 gallons ............ 
125 to 500 gallons .................... 
501 to 2,000 gallons ................ 
Over 2,000 gallons .................... 

Minimum Distances 

Containers 

Under- Above- 
ground ground 

- 10 feet None 
10 feet 10 feet 
25 feet 25 feet 
50 feet 50 feet 

Bet. Above- 
g round  con- 

ta iners  

~one 
3 f t .  
3ft. 
5 f t  

(c) No containers while installed for use shall be stacked 
one above the other. 

(d) In cases of bulk storage in heavily populated or con- 
gested areas, the authority having jurisdiction shall determine 
restrictions of individual tank capacity, total storage, and 
distance to line of adjoining property which may be built on 
and other reasonable protective methods. 

(e) In industrial installations involving containers of 
150,000 gallons aggregate water capacity or more, where 
serious mutual exposures between the container and adjacent 
properties prevail, the authority having jurisdiction may re- 
quire fire walls designed and constructed in accordance with 
good engineering practice. 

(f) In the case of buildings devoted exclusively to gas 
manufacturing and distributing operations the above dis- 
tances may be reduced provided that in no case shall con- 
tainers of water capacity exceeding 500 gallons be located 
closer than 10 ft. to such gas manufacturing and distributing 
buildings. 

(g) Any container used in domestic or commercial serv- 
ice, where transfer of liquid is made from such containers into 
portable containers such as on tractors, skid tanks, or similar 
applications shall be located not less than 50 feet from nearest 
important building. Special attention shall be given to main- 
taining the above distances on such transferring in trailer 
camps with respect to any trailer, except as provided in 
paragraph 6.12. 

(h) Readily ignitable material such as weeds and long 
dry grass shall be removed within ten feet of any container. 

(i) The minimum separation between liquefied petroleum 
gas containers and flammable liquid tanks or containers shall 



BASIC ~ULES $8-9 

be 20 feet, and the minimum separation between a container 
and the center line of the dike shall be 10 feet. 

( j )  Suitable means shall be taken to prevent  the accumu- 
lation of flammable liquids under adjacent  liquefied petroleum 
gas containers,  such as by diking, diversion curbs or grading.  

(k) W h e n  dikes are used with flammable liquid tanks, 
no liquefied pet ro leum gas containers  shall be located within 
the diked area. 

B.6. Container Valves and Accessories. 
(a)  All shut-off valves and accessory equipment (liquid or 

gas) shall be suitable for liquefied petroleum gas service, and de- 
signed for not less than the maximum pressure to which they may 
be subjected. Valves and accessories which may be subjected to 
container pressure shall have a rated working pressure of at least 
250 pounds per square inch gauge. 

(b) All connections to containers, except safety relief connec- 
tions, liquid level gauging devices and plugged openings, shall have 
shut-off valves located as close to the container as practicable [ex- 
cept as provided in B.6(e) ] .  

(c)  Excess flow valves where required by these standards shall 
close automatically at the rated flows of vapor or liquid as specified 
by the manufacturer. The connections or line including valves, 
fittings, etc., being protected by an excess flow valve shall have a 
greater capacity than the rated flow of the excess flow valve. 

(d)  Liquid level gauging devices which are so constructed that 
outward flow of container contents shall not exceed that passed by 
a No. 54 drill size opening, need not be equipped with excess flow 
valves. 

(e) Openings from tank or through fittings attached directly 
on tank to which pressure gauge connection is made need not be 
equipped with shut-off or excess flow valves if such openings are 
restricted to not larger than No. 54 drill size opening. 

(f)  Excess flow and back pressure check valves where re- 
quired by these standards shaI1 be located inside of the container or 
at a point outside where the line enters the container; in the latter 
case, installation shall be made in such manner that any undue strain 
beyond the excess flow or back pressure check valve will not cause 
breakage between the container and such valve except as provided 
in Par. 6.12. (See Div. I I I  for tank truck requirements.) 

(g)  Excess flow valves shall be designed with a by-pass, not 
to exceed a No. 60 drill size opening to allow equalization of 
pressures. 
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B.7. P ip ing ,  T u b i n g ,  and F i t t i n g s .  

(a)  Piping, except as provided in Division IV, par. 4.5(a) 
and Division VI, par. 6 .9(c) ,  shall be wrought iron or steel (black 
or galvanized), brass or copper pipe; or seamless copper, brass, 
steel or aluminum tubing. All piping or tubing shall be suitable for 
a working pressure of not less than 125 pounds per square inch. 
Copper tubing may be of the standard grade K or L., or equivalent 
and shall have a minimum wall thickness of 0.032 inches. Alumi- 
num tubing shall not be used in exterior locations or where it is in 
contact with masonry or plaster walls oi" insulation. 

(b)  In systems where the gas in liquid form without pres- 
sure reduction enters the building [see B.12(a)]  only heavy walled 
seamless brass or copper tubing with an internal diameter not 
greater than 3/32 inch, and a wall thickness of not less than 3/64 
inch shall be used. This requirement shall not apply to research 
and experimental laboratories, buildings or separate fire divislons 
of buildings used exclusively for housing internal combustion en- 
gines, and to commercial gas plants or bulk stations where con- 
tainers are charged, nor to industrial vaporizer buildings. 

(c) Pipe joints  m a y  be screwed,  flanged, welded, soldered 
or brazed,  with a mater ia l  hav ing  a mel t ing  point  exceeding 
1000 ° F. For  opera t ing  pressures  of 125 pounds  per square  
inch gauge or less, fit t ings shall be designed for a pressure  
of at least 125 pounds  per  square  inch gauge.  For  opera t ing  
pressures  above this, f i t t ings shall be designed for a m in imum 
of 250 pounds per  square  inch gauge.  Cast  iron fitt ings shall 
be prohibited.  Joints  on seamless  copper,  brass,  steel or non- 
ferrous gas tub ing  shall be made by means  of approved  gas 
tub ing  fittings, or soldered or brazed wi th  a mater ia l  hav ing  
a mel t ing  point  exceeding 1000 ° F. 

(d) All materials such as valve seats, packing, gaskets, dia- 
phragms, etc., shall be of such quality as to be resistant to the action 
of liquefied petroleum gas under the service conditions to which 
they are subjected. 

(e) Approved flexible hose may be used on the low pressure 
aide of the system as follows: 

1. Only ai~pliances which are necessarily portable or which have to 
be moved from ~,lace to place or which reql~ire a vibration joint, may be 
connected with flexible hose. On such appliances the shut-off shall be 
in the solid connection or piping only, and not at the apr, liance end of 
the hose; industrial equipment is exempt from this provision. 

2. Only approved hose of proper design and good quality shall be 
used, and it shall be securely attached to each end. 
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3. The key of the shut-off on an independent connection shall not be 
within 6 inches of the key of any other shut-off. In such an installation 
the keys shall be in directions perpendicular to each other so that the 
possibility of the accidental turning on of the gas at the wrong shut-off 
will be lessened. 

4. Where flexible hose is used, a shut-off shall not be placed close to 
the floor or in any other position where it may be turned on by accident. 

5. A wall outlet to which an appliance is to be co,wetted with 
flexible hose shall be so placed as to reduce to a minimum the passing 
to and fro across the hose. Where flexible hose is used, it shall be of 
the minimum practicable length. Extending hose from one room t .  
another is prohibited. 

6. Where an appliance, such as a gas iron for industrial work, is 
always used in the same location, but its operation deman,l~ a flexible 
hose, the flexible hose shall be permanently attached at the supply cud by 
a threaded or other secure metal connection, and the appliance end shall 
be provided with a secure metal joint, which can be convem,:ntly made 
and separated, in preference to a rubber slip end. 

7. Where the hose is likely to be subjected to excessive temperatures, 
either through accident or because of the special nature of the appliance, 
only hose properly protected or made up of noncombustible material 
shall he used. 

( f )  All  piping, tubing,  or  hose shall be tested af ter  assembly 
and proved free from leaks at  not  less than normal  opera t ing  pres-  
sures. Af te r  installat ion,  p ip ing  and tubing of all domest ic  and 
commercial  systems shall be tested and proved free of leaks us ing a 
manometer  or equivalent  device that  will  indicate a drop  in pressure .  
Tes t  shall not  be made with  a flame. 

(g )  Provis ion  shall be made  for expansion,  contract ion,  j a r -  
r ing  and vibrat ion,  and for  settl ing. This  may  be accomplished by  
flexible connections.  

(h )  P ip ing  outside bui ldings may  be buried,  above ground,  or  
both, but  shall be well suppor ted  and protected against  physical  
damage.  W h e r e  soil condit ions war ran t ,  all p iping shall be protec ted  
agains t  corrosion.  W h e r e  condensat ion may  occur, the p ip ing  shall 
be pi tched back to the container ,  or  suitable means  shall be provided  
for revapor iza t ion  of the condensate.  

B.8. H o s e  Spec i f i c a t i ons .  
( a )  Hose  shall be fabr icated of mater ia ls  that  a re  res is tant  to 

the action of liquefied pe t ro leum gases in the l iquid phase.  
( b )  Hose  subject  to conta iner  p ressure  shall be designed for  

a burs t ing  pressure  of not  less than five t imes the  vapor  p ressure  of 
the produc t  a t  100 ° F .  for which the conta iner  was designed.  Hose  
connections when made shall be capable of wi ths tanding  a test  pres-  
sure of twice the vapor  p ressure  of the p roduc t  a t  100 ° F.  for which 
the container  is designed.  
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(c) Hose and hose connections located on the low pressure 
side of regulators or reducing va]ves shall be designed for a bursting 
pressure of not  less than 125 psig. but  not  less than five t imes 
the pressure set t ing of the safety relief devices pro tec t ing  t h a t '  
port ion of the system. All connect ions shall be so designed 
that  there will be no leakage when connected. 

(d)  Where hose is to be used for transferring liquid from one 
container to another, wet hose is recommended. Such hose shall be 
equipped with suitable shut-off valves at discharge end. Provision' 
shall be made to prevent excessive hydrostatic pressure in the hose. 

B.9. Safety Devices. 
(a) Every container except those constructed in accordance 

with I.C.C. specifications and every vaporizer (except motor fuel 
vaporizers and except vaporizers described in B.10(b)3 and 
2.3 (e) l )  whether  heated by  artificial means or not, shall be 
provided with one or more safety relief valves of spring-loaded 
or equivalent  type. These  valves shall be ar ranged to afford 
free vent  to the outer  air with discharge not  less than  5 ft. 
hor izontal ly  away from any opening into the building which 
is below such discharge. The  rate of the discharge shall be in 
accordance with the provisions of Appendix  A, or Appendix  
B in the case of vaporizers.  

(b)  Container and vaporizer safety relief valves shall be set to 
start to discharge as follows, with relation to the design working 
pressure of the container: 

Containers Minimum Maximum 
ASME Code; Par. U-68, U-69--1949 and 

earlier editions .......................................... 110% 125% 
ASME Code; Par. U-200, U-201--1949 

edition ........................................................ 88 100 
ASME Code--1950 and 1952 editions .......... 88 I00 
API-ASME Code--All editions ................ 88 100 
I.C.C ............................................... As approved by Bureau of Explosives 

(c) Safety relief devices used with systems employing con- 
tainers other than those constructed according to I.C.C. specifica- 
tions shall be so constructed as to discharge at not less than the rates 
shown in Appendix A, before the pressure is in excess of 120% of 
the maximum permitted start to discharge pressure setting of the 
device. Such valves shall also be rated according to the require- 
merits of the 1950 and 1952 editions of the A S M E  Unfired Pressure 
Vessel Code. 



BASIC RULES 58-13 

(d) In  certain locations sufficiently sustained high tempera- 
tures prevail which will require the use of a lower vapor pressure 
product to be stored or the use of a higher designed pressure vessel 
in order to prevent the safety valves opening as the result of these 
temperatures. As an alternative the tanks may he protected by 
cooling devices such as by spraying, by shading or other effective 
means. 

(e) Safety relief valves shall be so arranged that the possibility 
of tampering will be minimized ; if pressure setting or adjustment is 
external, the relief valves shall be provided with approved means 
for sealing adjustment. 

(f)  No shut-off valves shall be installed between the safety 
relief valves and the container except that a shut-off valve may he 
used where the arrangement of this valve is such as always to 
afford fnll required capacity t%w through the relief valves. 

NOTE: The above exception is made to cover such cases as a three- 
way  valve installed under two safety relief valves, each of which has the 
required rate of discharge and is so installed as to allow either of the 
safety relief valves to be closed off but does not allow both safety valves 
to be closed off at the same time. Another exception to this may be 
where two separate relief valves are installed with individual shut-oft 
valves. In this case the two shut-off valve stems shall be mechanically 
interconnected in a manner which will allow full required flow of one 
relief valve at all times. 

(g)  Safety relief valves shall have direct communication with 
the vapor space of the container. 

(h)  Each container safety relief valve used with systems cov- 
ered by Divisions I I ,  I I I ,  I V  except as provided in 4.2(d) ; VI  
except as provided in 6.1(a) ; and in Division V I I  shall be plainly 
and permanently marked with the following: "Container Type"  of 
the pressure vessel on which the valve is designed to be installed ; the 
pressure in p.s.i, gauge at which the valve is set to start to discharge ; 
the actual rate of discharge of the valve in cubic feet per minute of 
air at 60 ° F. and 14,7 pounds per square inch, absolute; and the 
manufacturer 's nanle and catalogue number, for example: T200- 
250-4050 A I R - - i n d i c a t i n g  tha t  the valve is sui table for use on a 
Type 200 container, that it is set to start to discharge at 250 p.s.i. 
gauge; and that its rate of discharge [see Section B.9(b)  and (c) ]  
is 4050 cubic feet per minute of air as determined in Appendix A. 
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NOTE 1: Valves not marked "Air" are flow rated in LP Gas and 
can be converted to their air capacity ratings by applying the air con- 
version factors given in the table following Appendix A of the 1952 edition 
of NFPA Standard No. 58. 

NOTE 2: Frequent testing of safety relief valves, as would be re- 
quired where there is a probable increase or decrease of the releasing 
pressure of the valve due to clogging, sticking, corrosion or exposure to 
elevated temperatures, is not necessary for such valves on liquefied 
petroleum gas containers for the following reasons : 

(a) The gases are so,called "sweet gases," i.e. they have no 
corrosive effect on the metal of the container or valve; the valves 
are constructed of materials not readily subject to corrosion and 
are installed in pressure vessels so as to be protected against the 
weather. Further, the temperature variations are not sufficient to 
bring about any permanent set of the valve springs. Another 
reason is that the gases are odorized and instant warning is given 
of any escape of gas. Although general storage of these gases has 
been on a widespread scale for more than 20 years, industry experi- 
ence has not shown any case of these safety valves not functioning 
properly. 

(b) It is recognized, however, that like all mechanical devices, these 
valves cannot be expected to remain in reliable operative condition for- 
ever, hence it is suggested that in the case of containers exceeding 2000 
gallons water capacity, they be tested at approximately 5-year intervals. 
When valve is of type necessitating removal for testing, container must 
first be emptied. When type of valve permits, testing may be accom- 
plished by an external lifting device equipped with an indicator to show 
the pressure equivalent at which it opens. 

( i )  Safety relief valve assemblies, including their connections, 
shall be of sufficient size so as to provide the rate of flow required 
for the container on which they are installed. 

( j )  A safety relief valve shall be installed between each pair of 
shut-off valves on liquefied petroleum gas liquid piping so as to 
relieve into a safe atmosphere. I t  is recommended that the start-to- 
discharge pressure of such relief valves be not  in excess of 500 
pounds per square inch gauge. 

(k)  The  discharge from the safety relief device of a station- 
ary container shall not terminate in any building, nor  beneath any 
building. 

B.10. Vaporizer  and Hous ing .  

NOTE: B.10 does not apply to motor fuel vaporizers. See Div. IV, 
Sec. 4.7. 

(a)  I n d i r e c t  fired vapor i ze r s  u t i l i z i n g  s team,  w a t e r  or 
o the r  hea ted  m e d i u m  shal l  be c o n s t r u t t e d  and  ins t a l l ed  as 
fol lows : 
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1. Vaporizers  shall be constructed in accordance with the re- 
quirements of the A S M E  Unfired Pressure Vessel Code or A P I -  
A S M E  Unfired Pressure Vessel Code and shall be permanently 
marked as follows: 

With the code marking signifying the specifications to which 
vaporizer is constructed. 

With the allowable working pressure and temperature for which 
the vaporizer is designed. 

With the sum of the outside surface area and the inside heat 
exchange surface area expressed in square feet. (See Appendix 13 ) 

With the name or symbol of the manufacturer. 
2. Vaporizers having an inside diameter of 6 inches or less which are 

exempted by paragraph U - l ( a )  of the 1949 and earlier editions and 
paragraph U - l ( d )  of the 1950 edition of the A S M E  Unfired Pressure 
Vessel Code shall have a design working pressure of not less than 
250 p.s.i, gauge and need not be permanently marked. 

3. Heating or cooling coils shall not be installed inside a storage 
container. 

4. Vaporizers may be installed in buildings, rooms, sheds, or lean- 
tos used exclusively for gas manufacturing or distribution, or in other 
structures of light, non-combustible construction or equivalent, well ven- 
tilated near the floor line and roof. 

5. Vaporizers shall have at or near the discharge, a safety relief 
valve providing an effective rate of discharge in accordance with 
Appendix B, except as provided in Section 2.3(e)(1) .  

6. Vaporizers shall be provided with suitable automatic means to 
prevent liquid passing from the vaporizers to the gas discharge piping. 

7. The device that supplies the necessary heat for producing steam, 
hot water, or other heating medium may be installed in a building, com- 
partment, room or lean-to which shall be ventilated near the floor line 
and roof to the outside. This device location shall be separated from all 
compartments or rooms containing liquefied petroleum gas vaporizers, 
pumps and central gas mixing devices by a wall of substantially fire 
resistant material and vapor tight construction. This requirement does 
not apply to the domestic water heaters which may supply heat for a 
vaporizer in a domestic system. 

8. Gas-fired heating systems supplying heat exclusively for vaporiza- 
tion purposes shall be equipped with automatic safety devices to shut 
off the flow of gas to main burners, if pilot light should fail. 

9. Vaporizers may be an integral part of a fuel storage container 
directly connected to the liquid section or gas section or both. 

10. Vaporizers shall not be equipped with fusible plugs. 
11. Vaporizer houses shall not have unprotected drains to sewers or 

sump pits. 

( b )  A t m o s p h e r i c  v a p o r i z e r s  e m p l o y i n g  hea t  f r o m  the  g r o u n d  
or  s u r r o u n d i n g  a i r  shall  be ins ta l led as fo l lows : 

1. Buried underground, or 
2. Located inside building close to a point at which pipe enters the 

building provided capacity of unit does not exceed one quart. 
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3. Vaporizers of less than one quart capacity heated by the ground 
or surrounding air, need not be equipped with safety relief valves pro- 
vided that adequate tests certified by any of the authorities listed in 
B.2 demonstrate that the assembly is safe without safety relief valves. 

4. Vaporizers designed primarily for domestic service shall be pro- 
tected against tampering and physical damage. 

( c )  D i r e c t  gas- f i red  vapo r i ze r s  shall be cons t ruc ted ,  marked ,  
and  instal led as fo l l ows :  

1. (a) With the requirements of the A S M E  Code that are applic- 
able to the maximum working conditions for which the vaporizer is 
designed. (See Section B.3.) 

(b) With the name of the manufacturer; rated Btu input to the 
burner; the area of the heat exchange surface in square feet; the 
outside surface of the vaporizer in square feet ; and the maximum vapor- 
izing capacity in gallons per hour. 

2. (a) Vaporizers may be connected to the liquid section or the gas 
section of the storage container, or both ; but in any case there shall be at 
the container a manually-operated valve in each connection to permit 
completely shutting off when desired, of all flow of gas or liquid from 
container to vaporizer. 

(b) Vaporizers with capacity not exceeding 35 gallons per hour 
shall be located at least 5 feet from container shut-off valves. Vaporizers 
having capacity of more than 35 gallons but not exceeding 100 gallons 
per hour shall be located at least 10 feet from the container shut-off 
valves. Vaporizers having a capacity greater than I00 gallons per hour 
shall be located at least 15 feet from container shut-off valves. 

3. Vaporizers may be installed in buildings, rooms, housings, sheds, 
or lean-tos used exclusively for gas manufacturing or distribution. Such 
structures shall be of noncombustible construction or equivalent, and 
well ventilated near the floor line and roof. See Section B.9(a) for 
venting of relief valves. 

4. Vaporizers shall have at or near the discharge, a safety relief 
valve providing an effective rate of discharge in accordance with 
Appendix B. Relief valve shall be so located as not to be subjected to 
temperatures in excess of 140*F. 

5. Vaporizers shall be provided with suitable automatic means to 
prevent liquid passing from the vaporizer to the gas discharge piping of 
the vaporizer. 

6. Vaporizers shall be provided with means for manually turning off 
the gas to the main burner and pilot. 

7. Vaporizers shall be equipped with automatic safety devices to 
shut off the flow of gas to main burners if pilot light should fail. When 
flow through pilot exceeds 2000 Btu per hour, the pilot also shall be 
equipped with automatic safety device to shut off the flow of gas to the 
pilot should the pilot flame be extinguished. 

8. Pressure regulating and pressure reducing equipment if located 
within 10 feet of a direct fired vaporizer shall be separated from the open 
flame by a substantially air-tight non-combustible partition or partitions. 
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9. Except  as provided in Sec. B.10(c)(3) the following minimum 
distances shall be maintained between direct fired vaporizers and 
nearest important  building or group of buildings or line of adjoining 
property which may be built upon: 

10 ft. for vaporizers having a capacity of 15 gallons per hour or 
less vaporizing capacity. 

25 ft. for vaporizers having a vaporizing capacity of 16 to 100 
gallons per hour. 

50 ft. for vaporizers having a vaporizing capacity exceeding 100 
gallons per hour. 

10. No direct fired vaporizer shall raise the product pressure within 
the storage container over the pressure set out in the second column of 
table in Section 2.1(a). 

11. No direct fired vaporizer shall be connected to a container that 
has a storage capacity in gallons, less than 10 times the hourly capacity 
of the vaporizer in gallons. 

12. Vaporizers shall not be provided with fusible plugs. 

13. Vaporizer shall not have unprotected drains to sewers or sump 
pits. 

(d) Direct gas-fired tank heaters shall be constructed and in- 
stalled as follows : 

1. Direct gas-fired tank heaters, and tanks to which they are applied, 
shall only be installed aboveground. 

2. Tank heaters shall be permanently marked with the name of the 
manufacturer, the rated Btu input to the burner, and the maximum 
vaporizing capacity in gallons per hour. 

3. Tank heaters may be an integral part of a fuel storage container 
directly connected to the container liquid section, or vapor section, or 
both. 

4. Tank heaters shall be provided with a means for manually turning 
off the gas to the main burner and pilot. 

5. Tank heaters shall be equipped with an automatic safety device to 
shut off the flow of gas to main burners, if pilot light should fail. When 
flow through pilot exceeds 2000 Btu per hour, the pilot also shall be 
equipped with automatic safety device to shut off the flow of gas to the 
pilot should the pilot flame be extinguished. 

6. Pressure regulating and pressure reducing equipment if located 
within 10 feet of a direct fired tank heater shall be separated from the 
open flame by a substantially airtight noncombustible partition. 

7. The following minimum distances shall be maintained between a 
storage tank heated by a direct fired tank heater and nearest important 
building or group of buildings or line of adjoining property which may be 
built upon : 



58-18 L I Q U E F I E D  P E T R O L E U M  OASES 

10 ft. for storage containers of less than 500 gallons water 
capacity. 

25 ft. for storage containers of 500 to 1200 gallons water 
capacity. 

50 ft. for storage containers of over 1200 gallons water 
capacity. 

8. No direct fired tank heater shall raise the product pressure within 
the storage container over 75 per cent of the pressure set out in the second 
column of the table of Section 2.1 (a).  

9. No direct fired tank heater shall be connected to a container that 
has a storage capacity in gallons, less than 10 times the hourly vaporizing 
capacity of the tank heater in gallons. 

B.11. F i l l i n g  D e n s i t i e s .  

( a )  The  "fil l ing dens i ty"  is defined as the per  cent rat io of the 
weight  of the gas in a container  to the weight  of wate r  the conta iner  
will hold at 60 ° F .  Al l  containers  shall be filled according to the 
following filling densi t ies :  

MAXIMUM PERMITTED FILLING DENSITY. 
Underground 

Aboveground Contatuers 0 o n t a d n m  
ap~.ifle Gravity 0 to 1200 Gals. Over 1200 Oak. All 

at 60 ° Total Water  Cap. Total Water  Cap. Capae | t l~  

.473--.480 38% 41% 42% 

.481--.488 39 42 43 

.489--.495 40 43 44 

.496--.503 41 44 45 

.504--.510 42 45 46 

.511--.519 43 46 47 

.520--.527 44 47 48 

.528--.536 45 48 49 
• 537--.544 46 49 50 
• 545--.552 47 50 51 
• 553---.560 48 51 52 
.561--.568 49 52 53 
• 569---.576 50 53 54 
.577--.584 51 54 55 
• 585~.592 52 55 56 
• 593----.600 53 56 57 
.601--.608 54 57 58 
.609--.617 55 58 59 
• 618---.626 56 59 60 
• 627--.634 57 60 61 

( b )  The  max imum liquid volume in per  cent of the total con- 
tainer  capaci ty  may  be de te rmined  for  L P  Gases at  any  liquid tem- 
pe ra tu re  by us ing the formula  shown in A p p e n d i x  C. 

(c )  The  m a x i m u m  liquid volume in per  cent of total  container  
capaci ty  shown in A p p e n d i x  D may  be used in lieu of the preceding 
Table  B .11 (a )  to determine  the m a x i m u m  quant i ty  that  may  be 
placed in a container .  
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(d) Any container including mobile cargo tanks and portable 
tank containers regardless of size or construction, shipped under 
I.C.C. jurisdiction or constructed in accordance with I.C.C. Specifi- 
cations shall be charged according to I.C.C. requirements. 

B.12. Liquid  Inside Building. 

(a) No gas in the liquid phase shall be piped into any building 
for fuel purposes except: 

1. Buildings devoted exclusively to housing equipment for vaporiza- 
tion, pressure reduction, gas mixing, gas manufacturing or distribution. 

2. Buildings, or separate fire divisions of buildings, used exclusively 
for housing internal combustion engines. 

3. In domestic installations no liquid or gas shall be piped into a 
building at more than 20 p.s.i, gauge pressure. The initial pressure 
reducing devices shall be installed outside the building. 

4. Buildings, or in separate fire divisions of buildings, used exclu- 
sively for research and experimental laboratories. 

B.13. Trans fe r  of Liquids.  

(a)  At least one attendant shall remain close to the transfer 
connection from the time the connections are first made until they 
are finally disconnected, during the transfer of product. 

(b)  Containers shall be filled or used only upon authorization 
of the owner. 

(c) Gas or liquid shall not be vented to the atmosphere to 
assist in transferring contents of one container to another [except as 
provided in 4 .4 (d) ] .  

(d)  Fuel supply containers shall be gauged and charged only 
in the open air or in buildings especially provided for that purpose. 

(e) The maximum vapor pressure of the product at 100 ° F. 
which may be transferred into a container shall be in accordance 
with Section 2.1, 3.1, and 4.2. (For  I.C.C. containers use I.C.C. 
requirements.) 

(f)  Marketers and users shall exercise precaution to assure 
that only those gases for which the system is designed, examined, 
and listed, are employed in its operation, particularly with regard 
to pressures. 

(g)  Pumps or compressors shall be designed for use with 
L P  Gas. When compressors are used they shall normally take 
suction from the vapor space of the container being filled and dis- 
charge to the vapor  space of the container  being emptied. 
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When  low t empera tures  so reduce the vapor  pressure that  the 
compressor  will not  function satisfactorily,  the compressor  
may take suction directly from the air and discharge th rough  
a suitable moisture  removing medium to the container being 
emptied. 

B.14. Ta nk  Car or T r a n s p o r t  T ruck  Unloading Points  and 
Operations. 

(a) The track of tank car siding shall be relatively level. 

(b)  A T A N K  CAR C O N N E C T E D  sign, as covered by 
I.C.C. (Interstate Commerce Commission) rules, shall be installed 
at the active end or ends of the siding while the tank car is con- 
nected for unloading. 

(c) While cars are on sidetrack for unloading, the wheels at 
both ends shall be blocked on the rails. 

(d)  A man shall be in attendance at all times while the tank 
car, cars or trucks are being unloaded. 

(e)  The pipe line to which the unloading hoses are connected 
shall be equipped with a back flow check valve to prevent discharge 
of the LP-Gas from the receiving container and line in case of line 
hose and fittings rupture. 

(f)  The tank car or transport truck unloading point should be 
located with due consideration to the following: 

1. Proximity to railroads and highway traffic. 
2. The distance of such unloading point from adjacent property. 
3. With respect to buildings on installer's property. 
4. Nature of occupancy. 
5. Topography. 
6. Type of construction of buildings. 
7. Number of tank cars or transport trucks that may be safely un- 

loaded at one time. 
8. Frequency of unloading. 

(g)  Where practical, the distance of the unloading point should 
conform to the distances in B.5 (a) ,  except that lesser distances may 
be used, keeping in mind the above items and upon approval of the 
authority having jurisdiction. 

B.I$. Instruct ions.  

(a) Personnel performing installation, operation and mainte- 
nance work must be properly trained in such function. 
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B.I6. Electrical Connections and Open Flames. 

(a) All electrical equipment in vaporizer houses, except those 
housing direct fired vaporizers, pumphouses and cylinder filling 
rooms, or other similar locations shall be of the type approved for 
use in Class I, Group D, Hazardous Locations of the National 
Electrical Code. 

(b) Open flames or other sources of ignition shall not be per- 
mitted in vaporizing houses except those housing direct fired vapor- 
izers, pump houses, container charging rooms, or other similar 
locations. No direct fired vaporizers shall be permitted in pump- 
houses or container charging rooms. 

B.17. Liquid Level Gauging Device. 

(a) Containers, including I.C.C. cylinders, with water capacity 
less than 200 lbs. shall be charged by weight, except containers cov- 
ered by Div. IV. 

(b) Each container, except containers charged by weight, shall 
be equipped with a liquid level gauging device of approved design. 
These gauges shall be used in charging containers as required in 
B.11. 

(c) All gauging devices shall be arranged so that the maximum 
liquid level for butane, for a 50-50 mixture of butane and propane, 
and for propane, to which the container may be charged is readily 
determinable. The gallonage capacity (B.11), whether for cylin- 
drical or spherical containers, and whether for use with above- 
ground or underground containers shall be marked on either the 
system nameplate or gauging device or part may be on the system 
nameplate and part on the gauging device. 

(d) Gauging devices that require bleeding of the product to 
the atmosphere, such as the rotary tube, fixed tube and slip tube, 
shall be so designed that the bleed valve maximum opening is not 
larger than a No. 54 drill size, unless provided with excess flow 
valve. 

(e) Gauging devices shall have a design working pressure of 
at least 250 lb. per square inch gauge. 

(f) Length of fixed tube device shall be designed to indicate 
the maximum level to which the container may be filled for the 
product contained. This level shall be based on the volume of the 
product at 40 ° F. at its maximum permitted filling density for 
aboveground containers and at 50 ° F, for buried containers. 
Refer to Appendix E for calculating filling point for which 
tube shall be designed. 
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(g)  When a fixed tube device is used on containers other than 
I.C.C., the length of the dip tube, expressed in inches carried out to 
one decimal place and prefixed with the letters "DT,"  shall be 
stamped on the exterior of the device. When a fixed tube device is 
used on I.C.C. containers, the length of the dip tube expressed in 
inches carried out to one decimal place and prefixed with the letters 
"DT" shall be stamped on the exterior of the device and on the 
container. 

(h)  Gauge glasses of the columnar type shall be restricted to 
charging plants where the fuel is withdrawn in the liquid phase 
only. They shall be equipped with valves having metallic hand- 
wheels, with excess-flow valves, and with extra heavy glass ade- 
quately protected with a metal housing applied by the gauge manu- 
facturer. They shall be shielded against the direct rays of the sun, 
Gauge glasses of the columnar type are prohibited on tank trucks, 
and on motor fuel tanks, and on containers used in domestic, com- 
mercial and industrial installations. 

(i) Gauging devices of the float, or equivalent type which do 
not require flow for their operation and having connections extend- 
ing to a point outside the container do not have to be equipped with 
excess flow valves provided the piping and fittings are adequately 
designed to withstand the container pressure and are properly pro- 
tected against physical damage and breakage. 

B.18. Use  of Approved Appliances. 

(a)  New domestic and commercial gas consuming appliances 
shall not be installed unless their correctness as to design, construc- 
tion and performance is certified by one of the following : 

1. Determined by a nationally recognized testing agency adequately 
equipped and competent to perform such services and shall be evidenced 
by the attachment of its seal or label to such gas appliances. This agency 
shall be one which maintains a program of national inspection of pro- 
duction models of gas appliances at least once each year on the manu- 
facturer's premises. Approval by the American Gas Association Labora- 
tories, as evidenced by the attachment of its listing symbol or Approval 
Seal to gas appliances and a certificate or letter certifying approval under 
the above-mentioned requirements, or listing by Underwriters' Labora- 
tories, Inc., shall be considered as constituting compliance with the 
provisions of this section. 

2. Approval by the authority having jurisdiction. 
(b)  Any appliance that was originally manufactured for opera- 

tion with a gaseous fuel other than L P  Gas and is in good condition 
may be used with L P  Gas only after it is properly converted, 
adapted and tested for performance with L P  Gas before the appli- 
ance is placed in use. 
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D I V I S I O N  I. 

C Y L I N D E R  SYSTEMS.  
(Sometimes called Bottled Gas.) 

Division I applies specifically to systems utilizing containers 
constructed in accordance with the Interstate Commerce Commis- 
sion Specifications. All Basic Rules apply to this Division unless 
otherwise noted in the Basic Rules. 

1.1. Marking of Containers. 
(a) All containers shall be marked in accordance with the 

Interstate Commerce Commission regulations. Additional mark- 
ings not in conflict with the Interstate Commerce Commission regu- 
lations may be used. 

(b) Except as provided in 1.1(e) each container shall be 
marked with its water capacity in pounds or other identified unit of 
weight. 

(c) If a container is filled and maintained only by the owner 
or his representative and if the water capacity of each container is 
identified by a code, compliance with paragraph 1.1(b) is not 
required. 

(d) Each container shall be marked with its tare weight in 
pounds or other identified unit of weight including all permanently 
attached fittings but not the cap. 
1.2. Description of a Division I System. 

(a) A Division I system shall include the container base or 
bracket, containers, container valves, connectors, manifold valve 
assembly, regulators and relief valves. 

1.3. Locat ion of Containers and Regulat ing Equipment .  
(a) Containers shall not be buried below ground. However, 

this shall not prohibit the installation in a compartment or recess 
below grade level, such as a niche in a slope or terrace wall which 
is used for no other purpose, providing that the container and regu- 
lating equipment are not in contact with the ground and the com- 
partment or recess is drained and ventilated horizontally to the out- 
side air from its lowest level, with the outlet at least three feet away 
from any building opening which is below the level of such outlet. 
Except as provided in Sec. 1.7, the discharge from safety reliefs 
shall be located not less than three feet horizontally away from any 
building opening which is below the level of such discharge. Dis- 
charge from any safety relief device shall not terminate in any build- 
ing, nor beneath any building unless such space is well ventilated 
to the outside. 
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(b)  Containers shall be set upon firm foundation or otherwise 
firmly secured; the possible effect on the outlet piping of settling 
shall be guarded against by a flexible connection or special fitting. 

1.4. Conta iner  Valves  and A c c e s s o r i e s .  

(a)  Valves in the assembly of multiple container systems shall 
be arranged so that replacement of containers can be made without 
shutting off the flow of gas in the system. 

NOTE: This provision is not to be construed as requiring an auto- 
rnatlc change-over device. 

(b)  Regulators and low pressure relief devices shall be rigidly 
attached to the cylinder valves, cylinders, supporting standards, the 
building walls or otherwise rigidly secured, and shall be so installed 
that the elements will not affect their operation. 

NOTE: The use of locks is not usually desirable because it prevents 
access to gas controls in case of emergency. 

(c) Valves and connections to the containers shall be pro- 
tected while in transit, in storage, and while being moved into final 
utilization, as follows : 

1. By setting into recess of container to prevent possibility of their 
being struck if container is dropped upon a flat surface, or 

2. By ventilated cap or collar, fastened to container capable of 
withstanding blow from any direction equivalent to that of a 30-pound 
weight dropped 4 feet. Construction must be such that a blow will not 
be transmitted to valve or othcr connection. 

(d)  When containers are not connected to the system, the out- 
let valves shall be kept tightly closed or plugged, even though con- 
tainers are considered empty. 

(e) Containers which are recharged at the installation shall be 
provided with excess flow or back flow check valves to prevent the 
discharge of container contents in case of failure of the filling or 
equalizing connections. 

1.5. S a f e t y  D e v i c e s .  

(a)  Containers shall be provided with safety devices as re-  
qu ired  by the Interstate Commerce Commission regulations. 

(b)  When the delivery pressure from the final stage regulator 
is not more than 5 lb. the low pressure side shall be equipped with 
a relief valve, set to start to discharge at not less than two times. 
and not more than three times the delivery pressure, but not more 
than 5 pounds in excess of the delivery pressure. When the 
delivery pressure is more than 5 pounds the relief valve shall be set 
to start to discharge at not less than 1 ~  times and not more than 
two times the delivery pressure. This requirement may be waived 
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on liquid feed systems utilizing tubing specified in B.7(b) .  When 
a regulator or pressure relief valve is installed inside a building for 
other  than demonst ra t ion  purposes [see Par. B . s ( a ) ] ,  the relief 
valve and the space above the regulator and relief valve diaphragms 
shall be vented to the outside air with the discharge outlet located 
not less than three feet horizontally away from any building open- 
ing which is below such discharge. (These provisions do not 
apply to individual appliance regulators when protection is other- 
wise provided ; nor to Section 1.7. In buildings devoted exclusively 
to gas distribution purposes, the space above the diaphragm need 
not be vented to the outside.) 

1.6. Reinstallatlon of Containers.  
(a) If due to be retested, containers shall not be reinstalled 

until they have been retested and otherwise maintained in accord- 
ance with currently effective regulations of the I.C.C. 

1.7. Use of Gas for Industr ia l  Applications Where  Oxygen  Is 
Not  Required. 

(a) Where portability of containers is necessary making their 
location outside the building or structure impracticable, containers 
may be located for use but not for storage inside the building or 
structure, only : where gas is to be used for industrial processing or 
repair work in an industrial building or structure being employed 
for industrial purposes ; or where it is to be used in the construction, 
repair or improvement of buildings or structures and their fixtures 
and equipment. Such installations are subject to the following 
additional rules : 

I. The regulator employed may be connected directly to the cylinder 
valve or located on a manifold which is connected to the cylinder valve. 
The regulator must be of a type suitable for use with liquefied petroleum 
gas. 

2. The aggregate capacity of the containers connected to each port- 
able manifold shall not exceed 300 pounds of gas by weight, and not more 
than one such manifold with containers may be located in the same r o o m  
unless separated by at least 50 feet. 

3. Manifolds and fittings connecting containers to the pressure re- 
ducing regulator inlets shall be designed to withstand without rupture at 
least 500 p.s.i, gauge. 

4. Containers, regulating equipment and manifolds, shall be located 
where they are not subjected to excessive rise in temperature, physical 
damage or tampering by unauthorized persons. 

1.8. Permissible  Product .  
(a) A product shall not be placed i n a  container marked with 

a service pressure less than four-fifths of the maximum vapor pres- 
sure of product at 130 ° F. 
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D I V I S I O N  I I .  

S Y S T E M S  U T I L I Z I N G  C O N T A I N E R S  O T H E R  

T H A N  I.C.C. 

Division I I  applies specifically to systems utilizing storage con- 
tainers other than those constructed in accordance with Interstate 
Commerce Commission specifications. All basic rules apply to this 
Division unless otherwise noted in the Basic Rules. 

2 . 1 .  

Containers .  

(a)  Storage 
follows : 

Design Working Pressure and Classification of Storage 

containers shall be designed and classified as 

Minimum Design Working P r e s s u r e  
of Container lb. per  aq. in. gauge 

1949 edition of 
ASME Code : 

Par.  U-200, U-2Ol ; 
F o r  Oases with Vapor  1950 and 1952 editions 

Press. Not to Exceed 1949 and earlier of ASME Code ; 
Oonta lner  lb. p e r  sq.  In. gauge edition of ASME all editions of 

' l~pe a t  100oF. Code; Par.U-68, U-69 API-ASME Code 

80* 80* 80* 100" 
100 100 100 125 
125 125 125 156 
150 150 150 187 
175 175 175 219 
200** 215 200 250 

*New storage containers of the 80 type have not been authorized since Dec. 31, 1947. 

**Container type may be increased by increments of 25. The minimum design working 
pressure of containers shall be 100% of the container type designation when con- 
structed under 1949 or earlier editions of the ASME Code (Par. U-68 and U-69). 
The minimum design working pressure of containers shall be 125% of the container 
type designation when constructed under: (1) the 1949 ASME Code (Par. U-200 and 
U-201), (2) 1950 and 1952 editions of the ASME Code, and (3) all editions of the 
API-ASME Code. 

NOTE: Because of low soil temperature usually encountered, and the 
insulating effect of the earth, the average vapor pressure of products 
stored in underground containers will be materially lower than when 
stored aboveground. This reduction in actual operating pressure 
therefore orovides a substantial corrosion allowance for these containers 
when installed underground. 

(b)  The shell or head thickness of any container shall not be 
less than 3/16 inch. 
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2.2. Container Valves and Accessories, Filler Pipes and 
D i s c h a r g e  Pipes. 

(a )  Tbe filling pipe inlet terminal shall not be located inside a 
building. For  containers with a water capacity of 125 gallons or  
more, such terminals shall be located not less than 10 feet f rom any 
building, see B.5 (a ) ,  and preferably not less than 5 feet f rom any 
driveway, and shall be located in a protective housing built for the 
purpose. 

(b )  The  filling connection shall be fitted with one of the fol- 
lowing: 

1. Combination back-pressure check valve and excess flow valve, 
2. One double or 2 single back-pressure cheek valves, 
3. A positive shut-off valve, in conjunction with either: 

(a) An internal back-pressure valve, or 
(b) An internal excess flow valve. 

(e)  All openings in a container shall be equipped with ap- 
proved automatic excess flow valves except in the following : filling 
connections as provided in 2 .2(b)  ; safety relief connections, liquid 
level gauging devices as provided in B .6 (d ) ,  B .17(d)  and B.17( i )  ; 
pressure gauge connections as provided in B .6(e ) ,  as provided in 
2 .2(d)  and (f) and (g ) .  

(d )  No excess flow valve is required in the withdrawal service 
line providing the following are complied with : 

I. Such systems' total water capacity does not exceed 2,000 U. S. 
gallons. 

2. The discharge from the service outlet is controlled by a suitable 
manually operated shut-off valve: 

(a) threaded directly into the service outlet of the container; or 
(b) is an integral part of a substantial fitting threaded into or on 

the service outlet of the container ; or 
(c) threaded directly into a substantial fitting threaded into or 

on the service outlet of the container. 
3. The shut-off valve is equipped with an attached handwheel or the 

equivalent. 
4. The controlling orifice between the contents of the container and 

the outlet of the shut-off valve does not exceed ~ in. in diameter for 
vapor withdrawal systems and ~/~ in. in diameter for liquid withdrawal 
systems. 

S. An approved pressure-reducing regulator is directly attached to 
the outlet of the shut-off valve and is rigidly supported, or that an 
approved pressure-reducing regulator is attached to the outlet of the 
shut-off valve by means of a suitable flexible connection, provided the 
regulator is adequately supported and properly protected on or at the 
tank. (see 2,8) 
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• (e) All inlet and outlet conv.ections except safety relief valves, 
liquid level gauging devices and pressure gauges on containers of 
2,000 gallons water capacity, or more, and on any container used to 
supply fuel directly to an internal  combustion engine, shall be 
labeled to designate whether they communicate with vapor or 
liquid space. Labels may be on valves. 

( f)  In  lieu of an excess flow valve;  openings may be fitted 
with a quick-closing internal valve which except dur ing  o~erating 
periods shall remain closed. The internal  mechanism for such 
valves may be provided w i t h  a secondary control which shall be 
equipped with a fusible plug (not  over 220 ° F.  melt ing point)  
which will cause the internal  valve to close automatically in case 
of fire. 

(g)  Not more than two plugged openings shall be permitted 
on a container of 2,000 gallons or less water capacity. 

2.3. Safe ty  Devices .  

(a )  GENERAL: All  safety devices shall comply with the fol- 
lowing : 

I. All container safety relief devices shall be located on the con- 
tainers and shall have direct communication with the vapor space of the 
container. 

2. In industrial and gas manufacturing plants, discharge pipe from 
safety relief valves on pipe lines within a building shall discharge ver- 
tically upward and shall be piped to a point outside a building. 

3. Safety relief device discharge terminals shall be so located as to 
provide protection against physical damage and such discharge pipes 
shall be fitted with loose raincaps. Return bends and restrictive pipe 
fittings shall not be permitted. 

4. If desired, discharge lines from two or more safety relief devices 
located on the same unit, or similar lines from two or more different 
units, may be run into a common discharge header, provided that the 
cross-sectional area of such header be at least equal to the sum of the 
cross-sectional area of the individual discharge lines, and that the setting 
of safety relief valves are the same. 

5. Each storage container of over 2,000 gallons water capacity 
shall be provided with a suitable pressure gauge. 

6. When the delivery pressure from the final stage regulator is not 
more than 5 pounds, the low pressure side shall be equipped with a relief 
valve, set to start to discharge at not less than two times, and not more 
than three times the delivery pressure, but not more than 5 pounds in 
excess of the delivery pressure. When the delivery pressure is more 
than 5 pounds, the relief valve shall be set to not less than 1~ times and 
not  more than two times the delivery pressure. This requirement may 



SYSTEMS UTILIZING CONTAINERS OTHER THAN I.C.C. 58-29 

be waived on liquid feed systems utilizing tubing specified in B.7(b). 
When a regulator or pressure relief valve is installed inside a building, 
the relief valve and the space above the reguJator and relief valve 
diaphragms shall be vented to the outside air with the discharge outlet 
located not less than 5 feet horizontally away from any opening into the 
building which is below such discharge. (These provisions do not apply 
to individual appliance regulators when protection is otherwise provided. 
In  buildings devoted exclusively to gas distribution purposes, the space 
above the diaphragm need not be vented to the outside.) 

7. Discharge from any safety relief device shall not terminate in 
any building; nor beneath any building unless such space is well 
ventilated to the outside. 

(b )  AaOVEGROUND CONTAINERS: Safety devices for above- 
ground containers shall be provided as follows : 

1. Containers of 1,200 gallons water capacity or less which may 
contain liquid fuel when installed aboveground, either permanently or 
temporarily, shall have the rate of discharge specified in Appendix A 
provided by spring-loaded relief valve or valves, or by a combination of 
such relief valves and suitable fuse plugs; provided the total discharge 
area of the fuse plugs in each container does not exceed .25 sq. in. and the 
spring-loaded relief valve provides at least 30% of the required rate of 
discharge. 

2. The fusible metal of the fuse plugs shall have a yield temperature 
of 208°F. minimum and 220°F. maximum. Relief valves and fuse plugs 
shall have direct communication with the vapor space of the container. 

3. On a container having a water capacity greater than 125 gallons, 
but not over 2,000 gallons, the discharge from the safety relief valves 
shall be vented away from the container vertically upwards and unob- 
structed to the open air in such a manner as to prevent any impingement 
of escaping gas upon the container; loose fitting rain caps shall be used. 
Suitable provision shall be made for draining condensate which may 
accumulate in the relief valve or its discharge pipe [see B.9i]. 

4. On containers of 125 gallons water capacity or less, the dis- 
charge from safety relief devices shall be located not less than 5 feet 
horizontally away from any opening into the building below the level of 
such discharge. 

5. On a container having a water capacity greater than 2,000 gallons, 
the discharge from the safety relief valves shall be vented away from 
the container vertically upwards to a point at least seven feet above the 
container, and unobstructed to the open air in such a manner as to 
prevent any impingement of escaping gas upon the container; loose 
fitting rain caps shall be used. Suitable provision shall be made so 
that any liquid or condensate that may accumulate inside of the relief 
valve or its discharge pipe will not render the valve inoperative. If a 
drain is used, a means shall be provided to protect the container, 
adjacent containers, piping or equipment against impingement of flame 
resulting from ignition of product escaping from the drain. (See B.gi) 

(c)  UNDEaGROUND COI~TAINEES : On  containers of 2,000 gal- 
lons water capacity or less, which are installed underground and 
which contain no liquid fuel unti l  buried and covered, the rate of 
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discharge of spring loaded relief valve installed thereon may be 
reduced to a minimum of 30 per cent of the specified rate of dis- 
charge in Appendix A. Containers so protected shall not be un- 
covered after installation until the liquid fuel has been removed 
therefrom. Containers which may contain liquid fuel before being 
installed underground and before being completely covered with 
earth are to be considered aboveground containers when deter- 
mining the rate of discharge requirement of the relief valves. 

(d)  On underground containers of more than 2,000 gallons 
water capacity, the discharge from safety relief devices shall be 
piped vertically and directly upward to a point at least 7 feet above 
the ground. 

1. Where there is a probability of the manhole or housing becoming 
flooded, the discharge from regulator vent lines shall be above the highest 
probable water level. All manholes or housings shall be provided with 
ventilated louvers of their equivalent, the area of such openings equalling 
or exceeding the combined discharge areas of the safety relief valves and 
other vent lines which discharge their content into the manhole housing. 

(e) VAPORIZERS: Safety devices for vaporizers shall be pro- 
vided as follows: 

1. Vaporizers of less than one quart total capacity, heated by the 
ground or the surrounding air, need not be equipped with safety relief 
valves provided that adequate tests certified by any of the authorities 
listed in B.2, demonstrate that the assembly is safe without safety rdief  
valves. 

2. No vaporizer shall be equipped with fusible plugs. 
3. In industrial and gas manufacturing plants, safety relief valves 

on vaporizers within a building shall be piped to a point outside the 
building and be discharged upward. 

2.4. Reins ta l la t ion  of Containers .  

Containers installed underground may be reinstalled under- 
ground or aboveground if they do not show evidence of harmful 
external corrosion or other damage. Where containers are re- 
installed underground, the corrosion-resistant coating shall be put 
in good condition. (See Paragraph 2.6(e) ,  see also See. 2.3 for 
relief valve requirements.) 

2.5. Capac i ty  of Liquid  Containers .  

No liquid storage container shall exceed 30,000 standard U. S. 
gallons water capacity. 
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2.6.  I n s t a l l a t i o n  o f  Storage Containers.  

(a) Containers installed aboveground except as provided in 
Par. 2.6(f)  shall be provided with substantial masonry or noncom- 
bustible structural supports on firm masonry foundation. 

(b)  Aboveground containers shall be supported as follows: 
1. Horizontal containers shall be mounted on saddles in such a 

manner as to permit expansion and contraction. Every container shall be 
so supported as to prevent the concentration of excessive loads on the 
supporting portion of the shell. Structural metal supports may be 
employed when they are protected against fire in an approved manner. 
Suitable means of preventing corrosion shall be provided on that portion 
of the container in contact with the foundations or saddles. 

2. Containers of 1,200 gallons water capacity or less may be installed 
with non-fireproofed ferrous metal supports if mounted on concrete pads 
or footings, and if the distance from the outside bottom of the container 
shell to the ground does not exceed 24 in. 

(c) Any container may be installed with non-fireproofed 
ferrous metal supports if mounted on concrete pads or footings, and 
if the distance from the outside bottom of the container to the 
ground does not exceed five (5) feet, provided the container is in an 
isolated location and such installation is approved by the authority 
having jurisdiction. 

(d) Containers buried underground shall be so placed that the 
top of container is not less than 2 feet below the surface of the 
ground, except that where ground conditions make compliance with 
this requirement impracticable, installation shall be made otherwise 
to prevent physical damage. I t  will not be necessary to cover the 
portion of the container to which manhole and other connections 
are affixed. When necessary to prevent floating, containers shall 
be securely anchored or weighted. 

(e) Underground containers shall be set on a firm foundation 
(firm earth may be used) and surrounded with soft earth or sand 
well tamped in place. As a further means of resisting corrosion, 
the container, prior to being placed underground, shall be given a 
protective coating satisfactory to the authority having jurisdiction. 
Such protective coating shall be equivalent to hot dip galvanizing. 
or to two preliminary coatings of red lead followed by a heavy coat- 
ing of coal tar or asphalt, and the container thus coated shall be so 
lowered into place as to prevent abrasion or other damage to the 
coating. 

(f)  Containers with foundations attached (portable or semi- 
portable containers with suitable steel "runners" or "skids" and 
popularly known in the industry as "skid tanks") shall be de=- 
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signed, installed and used in accordance with these rules subject  to 
the following provis ions :  (See  also See. 3.16.) 

1. If they are to be used at a given general location for a temporary 
period not to exceed 6 mouths they need not have fire-resisting founda- 
tions or saddles but shall have adequate ferrous metal supports. 

2. They shall not be located with the outside bottom of the container 
shell more than 5 ft. above the surface of the ground unless fire-resisting 
supports are provided. 

3. The bottom of the skids shall not be less than 2 inches or more 
than 12 inches below the outside bottom of the container shell. 

4. Flanges, nozzles, valves, fittings and the like, having communica- 
tion with the interior of the container shall be protected against physical 
damage. 

NOTE: It is recommended that such containers should have outlets 
only in the heads. 

$. When not permanently located on fire-resisting foundations, 
piping connections shall be sufficiently flexible to minimize possibility of 
breakage or leakage of connections if container settles, moves, or is 
otherwise displaced. 

6. Skids, or lugs for attachment of skids, shall be secured to con- 
tainer in accordance with the code or r~lles under which the container is 
designed and built (with a minimum factor of safety of four) to with- 
stand loading in any direction equal to four times the weight of the 
container and attachments when filled to the maximum permissible loaded 
weight. 

( g )  Fie ld  welding where necessary shall be made only on 
saddle plates or  brackets  which were  applied by manufac turer  of 
tank. 

( h )  F o r  aboveground containers  secure anchorage  or  adequate  
pier  height shall be provided against  possible container  flotation 
wherever  sufficiently high flood water  might  occur. 

( i )  W h e n  permanent ly  installed containers  are  interconnected,  
provis ion shall be made to compensate  for expansion,  contraction.  
vibrat ion and set t l ing of containers  and interconnect ing piping.  
W h e r e  tlexible connections are  used, they shall be of an approved  
type  and shall be designed for a burs t ing  pressure  of not  less than 
five t imes the vapor  pressure  of the product  at 100 ° F.  The  use of 
non-metal l ic  hose is prohibi ted  for interconnect ing such containers.  

2.7. D i k e s  and  E m b a n k m e n t s .  

( a )  Because of the pronounced volat i l i ty of liquefied pet ro leum 
gases, dikes are  not  normal ly  necessary,  hence their  general  require-  
ment  is not  just if ied as in the case of gasoline or  s imilar  f lammable 
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liquids. It  should be borne in mind that the heavy construction of 
the storage containers makes failure unlikely. 

NOTE: When in the opinion of the authority having jurisdic- 
tion, due to local conditions, the contents of aboveground contain- 
ers are liable in case of container failure to endanger adjacent 
property, dikes may be specified of such capacity as may be con- 
sidered necessary to meet the needs of the situation under con- 
sideration by the aforesaid authority. 

2.8. Pro tec t ion  of Tank  Accessories, Grounding.  
(a) Valves, regulating, gauging and other tank accessory 

equipment shall be protected against tampering and physical 
damage. Such accessories shall also be so protected during the 
transit of tanks intended for installation underground. 

NoTs: The use of locks is not usually desirable because it prevents 
access in case of emergency. 

(b) All connections to underground containers shall be located 
within a substantial dome, housing or manhole and with access 
thereto protected by a substantial cover. 

(c) Aboveground containers exceeding 2,000 gallons water 
capacity shall be electrically grounded in an effective manner. (See 
N F P A  pamphlet on Static Electricity, N F P A  No. 77.) 

2.9. Drips for Condensed Gas. 
Where vaporized gas on low-pressure side of system may con- 

dense to a liquid at normal operating temperatures and pressures, 
suitable means shall be provided for re-vaporization of the con- 
densate. 

2.10. Instructions. 
For installations which require operation of equipment by the 

user, instructions shall be furnished to the personnel responsible for 
the operation of the system. 

2.11. Damage from Vehicles. 
W h e n  damage to  L P  Gas systems from vehicular  traffic 

is a possibility, precaut ions against  such damage shall be 
taken. 

2.12. Pits and Drains. 

Every effort should be made to avoid the use of pits, except pits 
fitted with automatic flammable vapor detecting devices. No drains 
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or blow-off lines shall" be directed into or in proximity to sewer 
systems used for other purposes. 

2.13. General  Provis ions  Applicable  to Bulk  Fil l ing P lan t s  
and Systems in Industrial Plants. 

(a)  Where  standard watch service is provided it shall be ex- 
tended to the L P  Gas installations and personnel properly trained. 

(b)  Adequate lights shall be provided to illuminate storage 
containei's, control valves and other equipment. 

(c) Suitable roadways or means of access for extinguishing 
equipment such as wheeled extinguishers or fire department appa- 
ratus shall be provided. 

(d)  The container storage area shall be fenced with "man- 
proof" fencing or otherwise protected where necessary, and at least 
two means of access through the fencing shall be provided. 

2.14. Container Charging Plants. 
(a)  The container charging room shall be located not less 

than : 
1. 10 ft. ~rom bulk storage containers. 
2. 25 ft. from line of adjoining property which may be built 

upon. 

(b*)  Tank truck filling station outlets shall be located not less 
than : 

1. 25 ft. from line of adjoining property which may be built upon. 
2. 10 ft. from pumps and compressors if housed in one or more 

separate buildings. 

(c) The pumps and compressors may be located in the con- 
tainer charging room or building but if they are housed in one or 
more separate buildings they shall be located not less than: 

1. 10 ft. from bulk storage tanks. 
2. 25 ft. from line of adjoining property which may be built upon. 
3. 25 ft. from sources of ignition. 

(d)  Where a part  of the container charging building is to be 
used for a boiler room or where open flames or similar sources of 

*Distances given may be reduced when approved by the authority having 
jurisdiction. 
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ignition exist or are employed, the space to be so occupied shall be 
separated from container charging room by a partition wall or walls 
of fire resistant construction continuous from floor to roof or ceiling. 
Such separation walls shall be without openings and shall be joined 
to the floor, other walls and ceiling or roof in a manner to effect a 
permanent gas tight joint. 

2.15. Fire Protection. 
(a)  In industrial  installations involving containers ot 

150,000 gallons aggregate  water  capacity or more, provision 
shall be made for an adequate  supply of water  at the container  
site for fire protect ion in the container  area, unless other  
adequate  means for fire control  are provided. W a t e r  hydran ts  
shall be readily accessible and so spaced as to provide water  
protect ion for all containers.  Sufficient lengths of fire hose 
shall be provided at each hydran t  location on a hose cart,  or 
o ther  means provided to facilitate easy movement  of the hose 
in the container  area. I t  is desirable to equip the out le t  of 
each hose line with a combinat ion fog nozzle. A shelter  shall 
be provided to protec t  the hose and its conveyor  f rom the 
weather .  

(b) If in the opinion of the authority having jurisdiction, the 
use of fixed water spray nozzles will better serve to protect the 
containers and area, these may be specified. The method of release 
of water spray and alarm facilities shall be at the discretion of the 
authority having jurisdiction. 

2.16. Painting. 
(a) Aboveground containers shall be kept properly painted. 

2.17. Lighting. 
(a)  At the discretion of the authority having jurisdiction, in- 

dustrial installations shall be illuminated. 

2.18. Vaporizers for Internal Combustion Engines. 
(a) The provisions of Section 4.7 shall apply. 

2.19. Gas Regulating and Mixing Equipment for Internal 
Combustion Engines. 

(a)  The provisions of Section 4.8 shall apply. 
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DIVISION III .  

T A N K  TRUCKS, SEMI-TRAILERS AND T R A I L E R S  

FOR TRANSPO RTA TIO N OF L I Q U E F I E D  
P E T R O L E U M  GASES. 

Division III  applies specifically to containers and pertinent 
equipment mounted on trucks, semi-trailers and trailers used for 
the transportation of liquefied petroleum gases. All Basic Rules 
apply to this Division unless otherwise noted in the Basic Rules. 

Containers and pertinent equipment for tank trucks and 
trailers for the transportation of liquefied petroleum gas, in addition 
to complying with the requirements of these standards, should also 
comply with the requirements of the Interstate Commerce Com- 
mission and those of any other regulatory body which may apply. 

3.1. Design Working Pressure and Classification of 
Containers. 

(a) Containers shall be designed and classified as follows: 
M i n i m u m  D e s i g n  W o r k i n g  P r e s s u r e  

of Container lb. p e r  sq.  in .  gauge 
1949 edition of 

ASME Code : 
Par.  U-200, U-201 ; 

F o r  Ga~es with Vapor 1950 and 1952 edltionm 
Press. Not to Exceed 1949 and earlier of ASME Code ; 

C o ~ t a t n e r  lb. per  sq.  in.  gauge edition of ASME all editions of 
T y p e  at  100oF. Code; Par.U-68, U-69 API-ASME Code 

80* 80* 80* 100" 
100 100 100 125 
125 125 125 156 
150 150 150 187 
175 175 175 219 
200** 215 200 250 

*New containers of 80 type have not been authorized since Dec. 31, 1947. 

**Con1~alner type may he increased by increments of 25. The minimum design working 
pressure of containers shall be 100% of the container type designation when con- 
structed under 1949 or earlier editions of the ASME Code (Par. U-68 and U-69). 
The minimum design working pressure of containers shah be 125% of the container 
~..20 e designation when constructed under: (i) the 1949 ASME Code (Par. U-200 and 

I), (2) 1950 and 1952 editions of the ASME Code, and (3) all editions of the 
API-ASME Code. 

(b) The sheU or head thickness of any container shall not be 
less than 3/16 inch. 
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3.2. Container Valves and Accessories. 
(a) All valves shall be safeguarded against physical damage 

due to collision, overturning or other emergency. 
(b) Filling connections shalt be provided with approved auto- 

matic back pressure check valves, excess flow check valves or quick 
dosing internal valves to prevent excessive escape of gas in case 
the filling connection is broken, except that where the filling and 
discharge connect on a common opening in the container shell, and 
that opening is fitted with a quick-closing internal valve as specified 
in Sec. 3.2(c), the automatic valve shall not be required. In addi- 
tion every inlet and outlet connection shall be equipped with a 
manually or automatically operated shut-off valve. 

(c) All other connections to containers, except safety relief 
and liquid level gauge connections, shall be provided with suitable 
automatic excess flow valves, or in lieu thereof may be fitted with 
quick-closing internal valves, which, except during delivery opera- 
tions, shall remain closed. The control mechanism for such valves 
may be provided with a secondary control remote from the delivery 
connections and such control mechanism shall be provided with a 
fusible section (melting point not over 220 ° F.) which will cause 
the internal valve to close automatically in case of fire. 

(d) All container inlets and outlets, except safety relief valves, 
liquid level gauging devices, and pressure gauges, shall be labeled 
to designate whether they communicate with vapor or liquid space. 
Labels may be on valves. 

(e) Each container shall be equipped with a suitable pressure 
gauge. 

3.3. Piping and Fittings. 
(a) All piping, tubing and fittings shall be securely mounted 

and protected against damage and breakage. 

(b) All ferrous threaded fittings and threaded pipe shall be 
designed for a minimum working pressure of 250 p.s.i.g. 

3.4. Safety Devices. 
(a) The discharge from safety relief valves shall be vented 

away from the container upward and unobstructed to the open air 
in such a manner as to prevent any impingement of escaping~gas 
upon the container; loose fitting rain caps shall be used. Size of 
discharge lines from safety relief valves shall not be smaller than 
the nominal size of the relief valve outlet connection. Suitable 
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provision shall be made for draining condensate which may accumu- 
late in the discharge pipe. 

(b) Any portion of piping between tank and pump inlet or any 
wet hose which at any time may be closed at each end should be 
provided with relief valve to prevent excessive pressure developing. 

(e) If tank filling connections are located at a distance of more 
than 20 feet from the truck, the pump discharge shall be provided 
with an excess flow valve to prevent escape of liquid in the event of 
hose or connection failure beyond the pump. 

3.5. Tank Truck Fuel Systems. 
(a) In the event liquefied petroleum gas is used in the truck 

engine, the fuel system shall be installed in accordance with Divi- 
sion IV. 

3.6. Transfer of Liquids. 
(a) LOADING TRUCK, TRAILER, AND SEMI-TRAILER CON- 

TAINERS. Truck, trailer, and semi-trailer containers shall be loaded 
by weight, by meter, or by suitable liquid level gauging device 
(see Sec. 13.17). 

(b) Pumps or compressors shall be designed for use with 
LP Gas ; they shall be properly protected and may be mounted upon 
liquefied petroleum gas tank trucks, trailers, or senti-trailers and 
may be driven by the truck motor power take-off or internal com- 
bustion engine, hand, mechanical, hydraulic or electrical means. On 
electrical means of pumping the electrical installation shall be in 
accordance with the requirements of the National Electrical Code 
for Class I, Group D, Hazardous Locations. The pumps, except 
constant speed centrifugal pumps, shall be equipped with suitable 
pressure actuated by-pass valves permitting flow from pump dis- 
charge to pump suction or back to container when the pump dis- 
charge pressure rises above a predetermined point. Pump dis- 
charge from positive displacement pumps shall also be equipped 
with a spring-loaded safety valve of non-leaking type, set at a pres- 
sure not to exceed 35 per cent higher than the predetermined setting 
of the by-pass valve. 

3.7. Mounting Containers on Truck, Semi-Trailer or Tra i l er  
V e h i c l e .  

(a) A suitable "stop" or "stops" shall be mounted on the 
truck, semi-trailer or trailer or on the container, in such a way that 
the container shall not be dislodged from its mounting due to the 
vehicle coming to a sudden stop. Back slippage shall also be pre- 
vented by proper methods. 
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(b) A suitable "hold down" device shall be provided which 
will anchor the container at one or more places on each side of the 
container to the truck, semi-trailer or trailer frame so as to minimize 
loosening due to vibration. 

3.8. Electrical Equipment and Lighting. 
(a) Tank trucks, tank trailers, and tank semi-trailers, shall not 

be equipped with any artificial light other than electricity. Lighting 
circuits shall have suitable over-current protection (fuses or auto- 
matic circuit breakers); the wiring shall have sufficient carrying 
capacity and mechanical strength, and shall be suitably secured, 
insulated mad protected against physical damage. 

3.9. Trailers and Semi-Trailers. 
(a) All trailers shall be firmly and securely attached to the 

vehicle drawing them by means of suitable drawbars, supplemented 
by safety chains. 

(b) Every trailer or semi-trailer shall be equipped with a 
reliable system of brakes, and adequate provision shall be made for 
its efficient operation from the driver's seat of the vehicle drawing 
the trailer. 

(c) Every trailer or semi-trailer shall be provided with side 
lights and a tail light. 

(d) Four-wheeled trailers shall be of a type of construction 
which will prevent the towed vehicle from whipping or swerving 
from side to side dangerously and will cause it to follow substan- 
tially in the path of the towing vehicle. 

(e) Where a fifth wheel is employed, it shall be ruggedly de- 
signed, securely fastened to both units, and equipped with a positive 
locking mechanism which will prevent separation of the two units, 
except by manual release. 

3.10. Metallic Connections. 
(a) Tank, chassis, axles and springs shall be metallically con- 

nected. 

3.11. Exhaust Systems. 
(a) The exhaust system, including muffler and exhaust line, 

shall have ample clearance from the fuel system and combustible 
materials. Truck muffler and exhaust pipe shall be placed as far as 
practicable from any tank valves, pumps or piping. 

(b) Muffler cut-out shall not be used. 



5~-40  LIQUEFIED PETROL~'.UM~ GASES 

3.12. Extinguishers Required. 

(a) Each truck or tractor shall be provided with at least one 
approved hand fire extinguisher of a type suitable for gas fires. 
Extinguishers of the dry chemical or carbon dioxide type are suit- 
able. Extinguishers should have a net content of not less than 
15 pounds. 

3.13. Smoking Prohibited. 
(a) Tank truck drivers and their helpers shall be instructed 

not to smoke or allow smoking around the truck on the road, while 
making deliveries, filling the trucks or making any repairs to tank 
truck or tank trailer. 

3.14. Protection Against Collision. 

(a) Each tank truck and trailer shall be provided with properly 
attached steel bumpers or chassis extension which shall be so 
arranged as to protect the tank, piping, valves and fittings in case 
of collision. 

3.15. Chock Blocks. 
(a) Chock blocks shall be provided for the rear wheels and 

chained permanently to the vehicle. Such blocks shall be stored in 
suitable carriers when not in use. These blocks shall be placed at 
rear wheels to prevent rolling of the vehicle whenever it is parked 
including loading and unloading operations. 

3.16. Skid Tanks. 
(a) Skid tanks shall not be used in place of tank trucks, tank 

trailers or tank semi-trailers for regular deliveries. They shall be 
employed only where there is a necessity for their joint use as a 
transport and storage unit. Where skid tanks are used they shall 
comply with all requirements of this Division and with Section 
2.6(f). 
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D I V I S I O N  IV. 

L I Q U E F I E D  P E T R O L E U M  GAS AS A MOTOR FUEL.  

Division IV applies to internal combustion engines, fuel con- 
tainers and pertinent equiptnent for the use of liquefied petroleum 
gases as a motor fuel on easily moveable, readily portable units 
including self-propelled vehicles. 

Fuel containers and pertinent equipment for internal combus- 
tion engines using liquefied petroleum gas where installation is of 
the stationary type are covered by Division n of these Standards. 
Division IV does not apply to containers for transportation of 
liquefied petroleum gases nor to marine fuel use. All Basic Rules 
apply to this Division, unless otherwise noted in the Basic Rules. 

4.1. General. 

(a) Fuel may be used from the cargo containers of a truck 
while in transit, but not from cargo containers on trailers or semi- 
trailers. The use of fuel from the cargo containers to operate sta- 
tionary engines is permitted providing wheels are securely blocked. 

(b) Passenger carrying vehicles shall not be fueled with pas- 
sengers aboard. 

(c) Industrial tractors and lift trucks equipped with per- 
manently mounted fuel containers shall be charged outdoors. 
Charging equipment shall comply with the provisions of Divi- 
sion VII. 

4.2. Design Working Pressure and Classification of Fuel 
Containers. 

(a) Fuel containers for use on other than industrial tractors 
and lift trucks shall be designed and classified as follows: 

• Minimum Design Working Pressure 
of  Container lb. per  sq. in. gauge 

1949 edit ion o f  
ASME Code : 

Par.  U-200, Uo201; 
For Gases with Vapor 1950 and 1952 editions 
Press. Not to Exceed 1949 and earlier of ASME Code; 
lb. per  sq. in. gauge edition of ASME all editions of  

Container Type at  100 ° F. Code; Par.U-68, U-69 APIoASME Code 

200* 215 200 250 
*Container type may be increased by increments of 25. The minimum design working 
pressure of containers shall be 100% of the container type designation when constructed 
under 1949 or earlier editions of the ASME Code (Par. t5-68 and U-69). The minimum 
design working pressure of containers shall be 125% of the container type designation 
when constructed under: (1) the 1949 ASME Code (Par. U-200 and U-201), (2) 1950 and 
1952 editions ot the ASME Code, and (3) all edit ions of the API-ASMECod¢.  
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(b) Fuel containers for use in industrial tractors and lift 
trucks shall be either ICC type 4B240, or minimum container type 
250* if ASME. 

(c) All container inlets and outlets except safety relief valves 
and gauging devices shall be labeled to designate whether they com- 
municate with vapor or liquid space. Labels may be on valves. 

(d) Containers manufactured and maintained under Interstate 
Commerce Commission specifications and regulations may be used 
as fuel containers. When so used they shall conform to all rules in 
this section, except construction and marking requirements. 

4.3. Location of Fuel Supply Containers. 
(a) Containers shall be located in a place and in a manner to 

minimize the possibility of damage to the container. Containers 
located in the rear of trucks and buses, when protected by substan- 
tial bumpers, will be considered in conformance with this require- 
m e n t .  Fuel containers on passenger carrying vehicles shall be in- 
stalled as far from the engine as practicable, and the passenger space 
shall be sealed from the container space to prevent direct seepage of 
gas to the passenger space. The container compartment shall be 
vented to the outside. In case the fuel container is mounted near the 
engine or the exhaust system, the container shall be shielded against 
direct heat radiation. 

(b) Containers shall be installed with as much clearance as 
practicable but never less than the minimum road clearance of the 
vehicle under maximum spring deflection. This minimum clearance 
shall be to the bottom of the container or to the lowest fitting on the 
container or housing, whichever is lower. 

(c) Fuel containers for engine on buses, except taxi cabs, shall 
be permanently installed. Proper anchorage shall be provided to 
prevent jarring loose, slipping, or rotating of cylinders. 

(d) Containers shall be secured in place on the vehicle by 
fastenings designed and constructed with minimum factor of safety 
of four to withstand loadings in any direction equal to four times 
the filled weight of the container. Field welding where necessary 
shall be made only on saddle plates, lugs, or brackets, originally 
attached to the container by the tank manufacturer. 

(e) Containers from which vapor only is to be withdrawn shall 
be installed and equipped with suitable connections to minimize the 
accidental withdrawal of liquid. 

"*Refer to footnote below table on p a g e  ~8-41 for increasing conta iner  t y p e  
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4.4. Valves  and Accessories.  

(a)  Container valves and accessories shall have a rated work- 
ing pressure of at least 250 lbs. per sq. in. gauge, and shall be of a 
type suitable for liquefied petroleum gas service. 

(b)  The filling connection* shall be fitted with an approved 
double back-pressure check valve, or a positive shut-off in conjunc- 
tion with an internal back-pressure check valve. On a removable 
container the filler valve may be a hand operated shut-off valve with 
an internal excess flow valve. Main shut-off valves ou the container 
on liquid and vapor lines must be readily accessible. 

(c) W i t h  the except ions of 4.4(d)3, filling connect ions 
equipped with  approved  au tomat ic  back-pressure  check valves,  
and safe ty  relief valves,  all connect ions to containers  having  
openings  for the flow of gas  in excess of a No. 54 drill size shall 
be equipped with  approved  au tomat ic  excess flow valves to 
p reven t  discharge of content  in case connect ions are broken.  
This  r equ i rement  m a y  be waived when such exception is 
recognized by the tes t ing  and l ist ing of the containers  and 
fi t t ings by  any  of the authori t ies  listed in pa rag raph  B.2. 

(d)  Liquid level gauging devices: 
1. Variable liquid level gauges which require the venting of fuel to 

the atmosphere shall not be used on fuel containers of industrial tractors 
and lift trucks. 

2. Permanently mounted fuel containers shall be equipped with a 
fixed length dip tube gauge, in accordance with Appendix E. 

3. In the case of containers used solely in farm tractor service, and 
charged at a point at least 50 feet from any important building, the fixed 
liquid level gauging device may be so constructed that the outward flow 
of container content exceeds that passed by a No. 54 drill size opening, 
but in no case shall the flow exceed that passed by a No. 31 drill size 
opening. An excess flow valve is not required. Fittings equipped with 
such restricted drill size opening and container on which they are used 
shall be marked to indicate the size of the opening. 

(e) All valves and connections on containers shall be ade- 
quately protected to prevent damage due to accidental contact with 
stationary objects or from loose objects thrown up from the road, 
and all valves shall be safeguarded against damage due to collision, 
overturning or other accident. For  farm tractors where parts of the 
vehicle provide such protection to valves and fittings, the foregoing 
requirements shall be considered fulfilled. However, on removable 

*To minimize pressure build-up while filling the container, it is recom- 
mended that the fueling connection terminate in the vapor space of 
the container. 
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type containers the protection for the fittings shall be perma- 
nent ly at tached to the container. 

(f) Exchange of removable fuel containers preferably should 
be done outdoors but may be done indoors. When removable 
fuel containers are used, means shall be provided in the fuel 
system to minimize the escape of fuel when the containers 
are exchanged. This  may be accomplished by either of the 
following methods : 

1. Using an approved automatic quick-closing coupling (a type 
closing in both directions when uncoupled) in the fuel line, or 

2. Closing the valve at the fuel container and allowing the engine 
to run until the fuel in the line is consumed. 

4.5. Piping, Tubing  and Fit t ings.  
(a) All piping from fuel container to first stage regulator shall 

be wrought iron or steel (black or galvanized), brass or copper 
pipe ; or seamless copper, brass or steel tubing. Steel pipe or tubing 
shall have a minimum wall thickness of 0.049 inches, and shall be 
adequately protected against exterior corrosion. Copper tubing 
shall be Type K or L or equivalent having a minimum wall thick- 
ness of 0.032 inches. Approved flexible connections (see B.8) may 
be used between container and regulator or between regulator and 
gas-air mixer within the limits of approval by any of the authorities 
listed in B.2(a). The use of aluminum piping or tubing is pro- 
hibited. In the case of removable containers an approved flexible 
connection shall be used between the container and the fuel line. 

(b) All piping shall be installed, braced and supported so as 
to reduce to a minimum the possibility of vibrations, strains or wear. 

4.6. Safety Devices (Refer also to B.9). 

(a) Spring-loaded internal type safety relief valves shall be 
used on all motor fuel containers. 

(b) The discharge outlet from safety relief devices shall be 
located on the outside of enclosed spaces and as far as practicable 
from possible sources of ignition, and vented upward in such a 
manner as to prevent impingement of escaping gas upon containers, 
or parts of vehicle. Loose fitting raincaps shall be used. 

(c) When a discharge line from the container safety relief 
device is used, it shall be sized and located and maintained so as not 
to interfere with the required flow of gas from the safety relief 
device. Such discharge line shall be able to withstand the pressure 
resulting from the discharge of vapor when the safety relief valve is 
in the full open position, 
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4.7. Vaporizers. 
(a) Vaporizers and any part thereof and other devices that 

may be subjected to container pressure, shall have a design working 
pressure of at least 250 lb. per sq. in. gauge. 

(b) Each vaporizer shall have a valve or suitable plug which 
will permit substantially complete draining of the vaporizer. It 
shall be located at or near the lowest portion of the section occu- 
pied by the water or other heating medium. 

(c) Vaporizers shall be securely fastened so as to minimize 
the possibility of becoming loosened. 

(d) Each vaporizer shall be permanently marked at a visible 
point as follows : 

(1) With design working pressure of the fuel containing por- 
tion in lbs. per sq. in. gauge. 

(2) With the water capacity of the fuel containing portion of 
the vaporizer in pounds. 

(e) Devices to supply heat directly to a fuel container shall be 
equipped with an automatic device to cut off the supply of heat 
before the pressure inside the fuel container reaches 80 per cent of 
the start to discharge pressure setting of the safety relief device on 
the fuel container. 

(f) Exhaust gases shall not be used as a direct means of heat 
supply for the vaporization of fuel. 

(g) Vaporizers shall not be equipped with fusible plugs. 

4.8. Gas Regulating and Mixing Equipment. 
(a) Approved automatic pressure reducing equipment shall be 

installed in a secure manner between the fuel supply container and 
gas-air mixer for the purpose of reducing the pressure of the fuel 
delivered to the gas-air mixer. 

(b) An approved automatic shut-off valve shall be pro- 
vided in the fuel system at some point ahead of the inlet of the 
gas-air mixer, designed to prevent flow of fuel to the mixer when 
the engine is not running. Except in the case of engines installed 
in buildings, trucks (including industrial tractors and lift trucks), 
and passenger carrying vehicles, an atmospheric type regulator 
(zero governor) may be considered adequate for the shut-off 
device. 
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(c) The source of the air for combustion shall be completel 7 
isolated from the passenger compartment, ventilating system or atr 
conditioning system. 

4.9. Capacity of Containers. 

(a) No single fuel container used on passenger carrying vehi- 
cles, shall exceed 200 gallons water capacity. No single fuel con- 
tainer on other vehicles normally operating on the highway shall 
exceed 300 gallons water capacity except as provided in 4.1 (a) .  

4.10. Stationary or Portable Engines  in Buildings. 

(a) All engine rooms shall be well ventilated at the floor 
level. 

(b) When engines are installed below grade level, suitable 
floor level mechanical exhaust ventilation shall be provided and 
operated continuously or adequate means shall be provided to 
purge the room before the engine is started. In any ease the 
mechanical ventilation shall be in operation when the engine is 
running. Before and during any repairs to the engine the room 
shall be ventilated. 

(c) Automatic fire doors shall be provided at openings in 
the engine room that open into other sections of the building. 

(d) Exhaust gases shall be discharged outside the building 
in a manner that will not create a fire or any other hazard. 

(e) Regulators and pressure relief valves installed in build- 
ings and engine rooms shall be vented to the outside and discharge 
at least five feet away from any building opening. 
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D I V I S I O N  V, 

S T O R A G E  O F  C O N T A I N E R S  N O T  I N S T A L L E D  F O R  
U S E  A T  F I N A L  U T I L I Z A T I O N  P O I N T .  

Containers  stored or in the process of charging or handl ing at 
container charging plants with permanent ly  located bulk storage 
tanks or at plants devoted pr imari ly  to the storage and distr ibution 
of other petroleum products are not covered by the provisions of 
this division. 

5.1. S t o r a g e  on P r e m i s e s  of U s e r .  

(a)  Containers  on the premises of users that are not  in use or 
,-onnected for use shall be stored according to the requirements  
applying to containers connected for use in Section B.5 ; except that 
portable I.C.C. containers on the premises of industr ial  users may 
be stored as follows: 

1. Cylinders, stored inside a building except those in actual use or 
attached ready for use, shall be limited to a total capacity of 2,000 cubic 
feet. For storage in excess of 2,000 cubic feet total gas capacity, 
cylinders shall be kept outside or in a separate room or compartment 
or in a special building. 

2. Cylinders may be stored in the open provided valves and safety 
devices are protected against accumulation of ice and snow. Cylinders 
permitted inside of buildings shall be stored away from highly com- 
bustible materials and in locations where they are not liable to excessive 
rise in temperature, physical damage or tampering by unauthorized 
persons. Empty cylinders shall have their valves closed in storage and 
when shipped. 

3. Storage rooms or Compartments. Where cylinders are stored 
inside buildings*, they shall be enclosed in a separate room or compart- 
ment of ample size. The walls or partitions, floor and ceiling of such 
room or compartment shall be of one of the types of construction listed 
below or other construction equivalent in strength and fire resistance; 
walls or partitions shall be continuous from floor to ceiling and shall be 
securely anchored. At least one wall of an inside cylinder storage room 
shall be an exterior wall. 

Gypsum or cement plaster at least ~ of an inch thick on metal lath 
on each side of a stud partition. 

Expanded metal lath encased in solid cement plaster not less than 
2~ inches thick. 

Reinforced concrete. 
Brick. 

*The word "buildings" as used in this section means a building having occu- 
pancy other than that directly associated with storage of containers, charged 
and empty or the manifolding of cylinders used in cutting and industrial 
purposes. 
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Tile, gypsum or concrete block (cement plaster on each side to a 
thickness of ~ inch). 

Openings from a cylinder storage room or compartment to other 
arts of the building shall be protected by a fire door classified and 
beled as suitable for use in Class B situations as defined in the NFPA 

Standards for the Protection of Openings in Walls and Partitions 
Against Fire (NFPA No. 80). 

The door shall be of the swinging type and close into a rabbet or 
otherwise be made tight to prevent passage of flame around edges ; it 
shall be self-closing, and if fastened open, shall be arranged to close 
automatically in case of fire originating inside or outside of the cylinder 
storage room or compartment. Windows, if provided in partitions, 
shall be wired glass in approved metal frames. 

Special buildings, rooms or compartments shall have no open flame 
for heating or lighting and shall be well ventilated. Empty cylinders 
shall be stored with valve end up, and cylinder cap in place. 

5.2. S t o r a g e  for R e - S a l e .  

(a )  If  containers other than I.C.C. contain any gas they shall 
be stored according to the requirements applying to such containers 
when connected for use in Section B.5. 

(b )  I.C.C. containers may be stored in a building, a separate 
room or  compartment  used exclusively for storing gas containers. 
Such room or compartment  shall not be below ground level and 
shall have no openings communicating with other occupancies. The 
space below the floor shall be of solid fill or  properly ventilated to 
open air. The building or  compartment or  room shall be vented 
top and bottom to the outside only and the outlet from such vents 
shall be at least 5 feet horizontally from any other opening into any 
building. Such storage of containers shall not be adjacent to a 
school, church, hospital, athletic field or other points of public 
gathering. 

(c)  Containers may be stored in the open provided they are 
stored within a suitable enclosure where necessary to prevent 
tampering. Containers shall not be stored adjacent to a school, 
church, hospital, athletic field or other points of public gathering. 
The  valves and safety devices shall be protected against accumula- 
tions of ice and snow. Protective caps shall be deemed adequate. 

(d)  Where  the storage exceeds 10,000 pounds of gas at one 
storage location, such storage shall be located at least twenty-five 
(25)  feet from important  buildings, or regularly busy main 
thoroughfares. 
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(e) Readily combustible material shall not be piled within ten 
(10) feet of containers, in storage. A warning, to keep open flames 
and fire away, shall be conspicuously posted. 

(f) Containers containing LP Gas shall not be stored inside a 
store or place of business frequented by the public. However, 
I.C.C. specification containers having a maximum water capacity 
of 2 ~  pounds each, such as those used for hand torches and similar 
applications, may be stored or displayed in such buildings. This 
storage shall be limited to a total of 24 such units. 

5.3. General.  

(a) Containers in storage shall have valves closed even though 
they may be empty. 

(b) Containers which require valve protecting caps shall have 
such caps in place hand tight while in storage. 

D I V I S I O N  VI .  

C Y L I N D E R  SYSTEMS F O R  COOKING A N D  
H E A T I N G  I N S T A L L A T I O N S  ON H I G H W A Y  

M O B I L E  V E H I C L E S .  

Division VI applies specifically to systems using LP Gas on 
mobile and other highway mobile vehicles. All Basic Rules apply 
to Division VI unless otherwise noted in this division or in the 
Basic Rules. 

Where liquefied petroleum gas is supplied from containers not 
mounted on and secured to the unit, Division I or II shall apply. 

6.1." Construct ion  of Containers .  

(a) Containers shall be constructed in accordance with the 
specifications of the Interstate Commerce Commission except as 
provided in (b). 

(b) Cylinders fabricated and marked prior to July 1, 1949, 
according to the requirements of the ASME or the API-ASME 
Unfired Pressure Vessel Code, shall be acceptable provided they 
comply with all other requirements set forth in this Division. 
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6.2. Marking of Containers. 

(a) All containers except those included in 6.1(b) shall be 
marked in accordance with the Interstate Commerce Commission 
regulations. Additional markings not in conflict with Interstate 
Commerce Commission regulations may be used. 

6.3. Description of a Divis ion VI  System. 
(a) A Division VI system shall include: housing, container 

bracket or support, containers, container valves, manifold valve 
assembly (two-cylinder systems), regulator and relief valves. 

6.4. Location of Containers and Systems.  

(a) No container shall be installed, transported, or stored 
(even temporarily) inside any vehicle covered by this Division 
except as provided by the applicable regulations of the Interstate 
Commerce Commission or the authority having jurisdiction. 

(b) Containers, control valves, and regulating equipment 
enclosed in a housing, and comprising a complete system shall be 
mounted on the chassis of the vehicle as close to the hitch as prac- 
ticable. 

(c) Systems may be installed in a recess that is vapor tight 
to the inside of the vehicle and accessible from and vented to the 
outside. 

(d) There shall be no fuel connection between vehicle units 
such as a tractor and trailer. 

(e) Container or container carrier shall be secured in place 
on the vehicle by fastenings designed and constructed with a mini- 
mum safety factor of four to withstand loading in any direction 
equal to four times the filled weight of the container. 

6.5. Container Valves  and Accessories.  
(a) Valves in the assembly of a two-cylinder system shall be 

arranged so that replacement of containers can be made without 
shutting off the flow of gas to the appliances. 

NoT~: This provision is not to be construed as requiring an auto- 
matic change-over device. 

(b) Shut-off valves on the containers shall be protected in 
transit, in storage, and while being moved into final utilization as 
follows : 

1. By se t t ing  into recess of conta iner  to prevent  possibil i ty of 
their  being s t ruck if conta iner  is dropped upon a flat surface, or 
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2. By ventilated cap or collar fastened to container capable ot 
withstanding a blow from any direction equivalent to that of a 30-1b 
weight dropped 4 ft. Construction must be such that a blow will not 
be transmitted to valve. 

6.6. Safety Devices. 
(a) I.C.C. Containers shall be provided with safety-relief de-  

v ices  as required by the Regulations of the Interstate Commerce 
Commission. 

(b) Containers constructed in accordance with the rules of  the 
ASME or the API -ASME shall be provided with safety relief 
devices as required by B.9 hereof. 

(c) The delivery side of the gas pressure regulator shall be 
equipped with a safety-relief device set to start to discharge at a 
pressure not less than 2 times and not more than 3 times the 
delivery pressure of the regulator. 

(d) Whenever equipment, such as a cargo heater or cooler 
on commercial vehicles is of a type designed to be in operation 
during transit, an excess flow device shall be provided at the con- 
tainer and installed so that it will be actuated by a complete break 
in the downstream fuel supply. Devices incorporated in the regu- 
lating equipment if connected directly to the container outlet valve 
will comply with this requirement. All devices shall meet the 
specifications of B.6(c). 

6.7. System Design and Service Line Pressure. 

(a) Systems shall be of the vapor-withdrawal type. 
(b) Vapor, at a pressure not over 18-in. water column 

shall be delivered from the system into the service piping 
supplying the appliances. 

6.8. System Enclosure and Mounting. 

(a) Housings or enclosures shall be dcslgncd to provide proper 
ventilation. 

(b) Hoods, domes, or portions of cabinets required to be re- 
moved from replacement of containers shall incorporate means for 
clamping them firmly in place, and prevent them from working 
loose during transit. 

(c) Provision shall be incorporated in the assembly to hold the 
containers firmly in position and prevent their movement during 
transit. 
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(d)  Containers shall be mounted on a substantial support or 
base secured firmly to the vehicle chassis. 

(e) Road clearance shall  be as follows : 
1. In the case of trailer coaches, when the container support 

is used inside the frame members, the maximum depth shall not 
exceed 7 in. from the top of the chassis to provide sufficient road 
clearance. 

2. In the case of a commercial vehicle, the system shall be installed 
with as much road clearance as possible and never less than the minimmn 
road clearance of the vehicle under maximum spring deflection. 

6.9. Piping, Tubing and Fit t ings .  

(a)  Regulators shall be of lightweight construction and con- 
nected directly to the cylinder valve inlet, or mounted securely by 
means of a support bracket and connected to the cylinder valve or 
valves with an approved high pressure flexible connection. 

(b)  An expansion loop in the gas service piping or an ap- 
proved flexible connection between the regulator outlet and the gas 
service piping, shall be used. 

(c) Piping, tubing and fittings shall meet the specifications 
in B.7(a)  and (c) except that aluminum tubing is prohibited. 
Steel pipe or tubing shall have a minimum wall thickness of 0,049 
inches and shall be adequately protected against exterior corrosion. 
For trailer coaches, only seamless drawn copper tubing having an 
outside diameter not less than 3~ in. and a wall thickness of not less 
than 0.032 inch, shall be used for gas service lines. 

(d) Approved  gas tub ing  fitt ings shall be employed  for 
mak ing  tub ing  connections.  

(e) The fuel line shall be firmly fastened in a protected loca- 
tion under the vehicle and outside and below any insulation or false 
bottom. Fastenings shall be such as to prevent abrasion or dam- 
age to the fuel line from vibration. Where  the fuel line passes 
through structural members or floors, a rubber grommet or equiv- 
alent shall be installed to prevent chafing. 

(f)  The fuel line shall be installed to enter the vehicle through 
the floor directly below or adjacent to the appliance which it 
serves. When a branch line is required, the tee connection shall 
be in the main fuel line and located under the floor and outside 
the vehicle. 

(g)  All parts of the system assembly shall be so designed and 
secured as to preclude such parts working loose during transit. 
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6.10. Appliances. 
as to design, construction, and performance for their intended use, 
trailer coach or cargo heating, certified as follows: 

(a)  All gas consuming appliances shall have their correctness 
1. Determined by a nationally recognized testing agency ade- 

quately equipped and competent to perform such services and shall 
be evidenced by the a t tachment  of its seal or label to such gas 
appliances. This agency shall be one which maintains a program 
of national inspection of production models of gas appliances at 
least once each year on the manufacturer's premises. Approval by 
the American Gas Association Laboratories, as evidenced by the 
attachment of its Listing Symbol or Approval Seal to gas appli- 
ances and a certificate or letter certifying approval under the above- 
mentioned requirements, or listing by Underwriters' Laboratories, 
Inc., shall be considered as constituting compliance with the provi- 
sions of this section, or 

2. Approval by the enforcing authority having jurisdiction. 

(b)  In the case of trailer coaches, all gas-fired space heaters 
and water heaters shall be of the full vented type, vented to the 
outside of the vehicle. Air for combustion shall come from the 
outside of the trailer• In the case of commercial vehicles which 
do not contain living quarters and the gas-fired space heater is 
used to protect the cargo, such space heating equipment may be 
of the unvented type, but provision shall be made to dispose of 
the products  of combus t ion  to the outside. 

(c) Provisions shall be made to insure an adequate supply 
of air for combustion. 

(d)  All gas-fired space heaters and water heaters shall be 
equipped with an approved device designed to shut off the flow 
of gas to the main burner and to the pilot in the event the pilot 
flame is extinguished. 

(e) Gas-fired appliances installed in the cargo space shall be 
located so they are readily accessible. 

• (.f) Appliances shall be constructed or protected to reduce to 
a minimum possible damage or impaired operation resulting from 
cargo shifting or handling. 

(g)  Appliances shall be located inside a vehicle so that a fire 
at an appliance will not block all egress of persons from the vehicle. 

6.11. General Precautions. 

(a)  Containers, except those covered m 6.1(b) ,  shall be 
marked, maintained and retested in accordance with the Regulations 
of the Interstate Commerce Commission. 
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(b)  Retests shall be made with properly approved* equipment, 
and the containers shall be stamped with the date of retest. This is 
the responsibility of the owner of the containers. 

(c)  No container shall be charged with fuel unless it bears the 
proper markings of the code under  which it was fabricated, and, in 
addi t ion  wi th  its w a t e r  capac i ty  and the  t a re  w e i g h t  of the  
con ta ine r  in pounds .  

(d)  N o  I.C.C. con ta ine r  shal l  be r e c h a r g e d  wh ich  has  
been invo lved  in a fire unt i l  it has  been  requal i f ied for  service 
acco rd ing  to I .C.C. Regu la t ions .  

(e)  No A S M E  or A P I - A S M E  container shall be recharged 
which has been involved in a fire until it has been retested in accord- 
ance with the requirements for its original hydrostatic test and 
found to be suitable for continued service. 

( f )  N o  container shall be charged without the consent of the 
owner thereof. 

( g )  A permanent  caution plate shall be provided on the out- 
side of the system enclosure and adjacent to the consuming appli- 
ances on trailer coaches. I t  shall include the following i tems: 

WARNING. 
1. Be sure all appliance valves are closed before opening con- 

tainer valve. 
2. Connections at the appliances, regulators and containers 

shall be checked periodically for leaks with soapy water or its 
equivalent. 

3. Never use a match or flame when checking for leaks. 
4. Container shut-off valves of trailer coach systems shall be 

closed when the vehicle is in transit. 

6.12. C h a r g i n g  of Conta iners .  
(a)  Con ta ine r s  shall  be c ha rge d  in acco rdance  wi th  

B.17(a)  and one of the  fo l l owing :  
1. At a properly equipped container charging plant which complies 

with all applicable requirements of these standards. Such a charging 
plant and storage containers shall be enclosed by a suitable fence (so 
called "manproof") which shall have the gates locked when the plant is 
unattended. 

2. At a trailer coach location directly from a tank truck into the 
container or containers installed at any one trailer coach with the follow- 
ing limitations. No vapor or liquid shall be vented to the atmosphere. 
The container charging operation shall be performed only by qualified 
personnel. When containers are accumulated at the tank truck for 
charging such charging shall not be done within 50 feet of the nearest 
building, trailer, or group of buildings nor within 25 feet of public streets 
or highways. Private streets, roads or rights of way shall not be classed 
as public streets or highways. 

*Bureau of Explosives~Association of American Railroads, 30 Vesey St., 
New York, N. Y. 
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D I V I S I O N  V l l .  

L I Q U E F I E D  P E T R O L E U M  GAS 

S E R V I C E  S T A T I O N S  

Division VII  applies to storage containers, and dispensing 
devices, and pertinent equipment in service stations where L P  Gas 
is stored and is dispensed into fuel tanks of motor vehicles. (See 
Division IV for requirements covering use of L P  Gas as a motor 
fuel.) All Basic Rules apply to this division unless otherwise 
noted. Containers and pertinent equipment shall comply with the 
requirements as outlined herein as well as with the requirements 
of the state or local authority having jurisdiction where the service 
stations will be constructed. 

7.1. Design Work ing  Pressure  and Classification of Storage 
Containers. 

Storage containers shall be designed and classified as follows: 
Minimum Design Workln.g Pressure 

of Container lb. per sq. m. gauge 
1949 edition of 
ASME Code; 

Par. U-200, U-201; 
For Gases with Vapor 1950 and 1952 editions 
Press. Not to Exceed 1949 and earlier of ASME Code; 

Container lb. per sq. in. gauge edition of ASME all editions of 
Type at 100 b F. Code: Par. U-68, IY-69 API -ASME Code 

200* 215 200 250 
*Container type may be increased by increments of 25. The minimum design working 
pressure of containers shall be 100% of the container type designation when constructed 
under 1949 or earlier editions of the ASME Code (Par. U-68 uald U.69). The minimum 
design working pressure of containers shall be 125% of the container type designation 
when constructed under: (1) the 1949 ASME Code (Par. U-200 and U-201), (2) 1950 and 
1952 editions of the ASME Code, and (3) all editions of the API-ASME Code. 

7.2. Container  Valves and Accessories. 

(a) A filling connection on the container shall be fitted with 
one of the following: 

I. A combination back-pressure check and excess flow valve, 
2. One double or two single back-pressure valves, 
3. A positive shut-off valve, in conjunction with either: 

(a) An internal back-presure valve, or 
(b) An internal excess flow valve. 

NOTE: In lieu of an excess flow valve, filling connections may be 
fitted with a quick-closing internal valve, which shall remain closed ex- 
cept during operating periods. The mechanism for such valves may be 
provided with a secondary control which will cause it to close automatically 
in case of fire. When a fusible plug is used its melting point shall not 
exceed 220 ° F. 
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(b)  A filling pipe inlet terminal  not on the container shall be 
fitted with a positive shut-off valve in conjunct ion  with either (1)  
a back pressure check valve, or (2)  an excess flow check valve. 

(c) All openings in the container except those listed below 
shal l  be equ ipped  wi th  a p p r o v e d  excess flow check v a l v e s :  

1. Filling connections as provided in 7.2(a). 

2. Safety relief connections as provided in B.6(b). 
3. Liquid level gauging devices as provided in B.6(d), B.17(d) 

and (i). 
4. Pressure gauge connections as provided in B.6(e). 

(d )  All container  inlets and outlets except those listed below 
shall be labeled to designate whether they connect with the vapor 
or liquid (labels may be on valves) : 

1. Safety relief valves. 
2. Liquid level gauging devices. 
3. Pressure gauges. 

(e)  Each storage container shall be provided with a suitable 
pressure gauge. 

7.3. Safety Relief Valves. 
( a )  All safety relief devices shall be installed as follows: 

1. On the container and directly connected with the vapor space. 

2. Safety relief valves and discharge piping shall be protected 
against physical damage. The outlet shall be provided with loose- 
fitting raincaps. There shall be no return bends or restrictions in the 
discharge piping. 

3. The discharge from two or more safety relief valves having 
the same pressure settings may be run into a common discharge header. 
The cross-sectional area of such header shall be at least equal to the 
sum of the cross-sectional area of the individual discharges. 

4. Discharge from any safety relief device shall not terminate in 
any building nor beneath any building. 

(b)  Aboveground containers shall be provided with safety 
relief valves as follows: 

1. The rate of discharge, which may be provided by one or more 
valves, shall be not less than that specified in Appendix A. 

2. The discharge from safety relief valves shall be vented to the 
open air unobstructed and vertically upwards to a point at least seven 
feet above the container in such a manner as to prevent any impinge- 
ment of escaping gas upon the container; loose fitting raincaps shall be 


