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Liquefied Petroleum Gases 

No. 58  ~ M a y  1 9 6 0  

The  N F P A  Comnlit tee on Gases has been prepar ing good 
practice recommendat ions  and standards on the use of liquefied 
pet ro leum gases for 36 years,  having been active in this field 
since 1924. In 1940, various separate s tandards involving the 
use of LP-Gas  were consolidated under  this standard. Since 
that  t ime fur ther  revisions were adopted by the N F P A  in 
editions published in 1943, 1946, 1948, 1951, 1952, 1953, 1954, 
1955. 1956, 1957, 1958, and 1959. The  present  edition, drafted 
by the Sectional Commit tee  on Liquefied Pe t ro leum Gases, 
and approved by the Commit tee  on Gases. was adopted by the 
National  Fire Protec t ion  Association, May 18, 1960. 

The  changes in the present  edition are detailed beginning 
on page 58-88. 
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Interpretation Procedure of the Committee on Gases 

Those  desiring an interpretat ion shall supply the Chairman with 
five identical copies of a s ta tement  in which shall appear specific refer- 
ence to a single problem, paragraph,  or section. Such a s ta tement  shall 
be on the business stat ionery of the inquirer and shall be duly signed. 

W h e n  applications involve actual field situations they shall so state 
and all parties involved shall be named. 

The Interpreta t ions  Commit tee will reserve the prerogative to refuse 
consideration of any application that  refers specifically to proprietary 
items of equipment  or devices. Generally inquiries should be confined 
to interpretat ion of the literal text or the intent thereof. 

Requests  for interpretat ions should be addressed to the National 
Fire Protect ion Association, 60 Bat terymarch Street, Boston 10, Mass. 
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Standard for the Storage and Handling of 

Liquefied Petroleum Gases 
No. 5 8 -  May 1960 

INTRODUCTION.  
The  terms "liquefied pet ro leum gases," " L P G "  and " L P -  

Gas" as used in this s tandard shall mean and include any 
material  which is composed predominant ly  of any of the 
following hydrocarbons,  or mixtures  of them;  propane,  propy-  
lene, butanes (normal  butane or iso-butane) ,  and butylenes.  

In the interest  of safety it is impor tan t  that  employees 
unders tand the propert ies  of these gases, and that  they be 
thoroughly  t rained in safe practices for handling, distribution 
and operation. 

Under moderate pressure the gases liquefy, but upon relief of 
the pressure are readily converted into the gaseous phase. Advan- 
tage of this characteristic is taken by the industry, and for con- 
venience the gases are shipped and stored under pressure as liquids. 
When in the gaseous state, these gases present a hazard comparable 
to any flammable natural or manufactured gas, except that being 
heavier than air, ventilation requires added attention. The range of 
comlmstibility is considerably narrower and lower than that of 
manufactured gas. 

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 vaporizat ion takes place at tempera tures  above the 
boiling points (normal  bntane about  31 F.; propane about 
minus 44 F.).  Normal  storage of these gases is as a liquid 
under  pressure.  

Application of Rules. 
(a) The  following standard is intended to apply to the 

design, construct ion,  location, and operat ion of liquefied petro- 
leum gas installations. This  s tandard does not apply to marine 
or pipe line terminals,  natural  gasoline plants, refineries or 
tank farms*;  nor does it apply to chemical plants where spe- 
cific 'approval of construct ion and installation plans is obtained 
from the au thor i ty  having jurisdiction, provided such approval  

*Tank farms do not include storage located in industrial installations. 
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is based on substantially equivalent requirements. LP-Gas 
refrigerated storage systems are not covered. 

(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 Com- 
merce Commission specifications. 

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

(e) Division III 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.). 

(g) Division V applies to the storage of containers not in- 
stalled for use at final utilization point. 

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

(i) Division VII  applies to liquefied petroleum gas service 
stations where fuel is dispensed into containers of self pro- 
pelled internal combustion engines complying with Divi- 
sion IV. 

(j) Where liquefied petroleum gas is used with oxygen, 
the Standard for the Installation and Operation of Gas Sys- 
tems for Welding and Cutting (No. 51)* shall apply. 

(k) Vv'here liquefied petroleum gas is used in Utility Gas 
plants, the Standard for the Storage and Handling of Lique- 
fied Petroleum Gases at Utility Gas Plants (No. 59)* shall 
apply. 

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

*See Appendix F, page 58-87, for availability. 
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(m)  The  term "conta iners"  includes all vessels such as 
tanks,  cylinders or drums used for t ranspor ta t ion  or s tor ing 
liquefied pet ro leum gases. 

(n)  The  t e rm "Conta iner  Assembly"  as used in this 
s tandard refers to an assembly consist ing essential ly of the 
container  and fittings for all container  openings including 
shut-off valves, excess flow valves, liquid level gauging de- 
vices, safety relief devices and protect ive housings. 

(o)  T h e  te rm "sys tems"  as used in this s tandard  refers 
to an assembly of equipment  consist ing essentially of the con- 
tainer or containers,  major  devices such as vaporizers,  relief 
valves, excess flow valves, regulators  and piping connect ing  
such parts. 

(p) The  abbreviat ions "psig"  and "psia" as used in this 
s tandard  refer to pounds per square inch gauge and pounds 
per  square inch absolute,  respectively.  

(q)  ICC refers to the In te rs ta te  Commerce  Commission. 

Submi t ta l  of Plans.  

Fo r  industrial  installations uti l izing storage containers  of 
over  2000 gallons water  capacity,  plans shall be submit ted  to 
the au thor i ty  having jurisdict ion before construct ion.  

BASIC R U L E S .  

B.I.  Odorizing Gases. 

(a)  All liquefied pet ro leum gases shall be effectively odor- 
ized by an approved agent  of such character  as to indicate 
posit ively,  by  distinct odor, the presence of gas down to con- 
cent ra t ion  in air of not  over  one-fifth the lower limit of flam- 
mabil i ty.  Odorizat ion,  however ,  is not  required if harmful  in 
the use or fur ther  processing of the liquefied petroleum gas, 
or if odorizat ion will serve no useful purpose as a warning  
agent  in such use or fur ther  processing. 

NOTE: The lower flammable limits of the more commonly used 
LP-Gases are: Propane, 2.15 per cent; Butane, 1.55 per cent. These 
figures represent volumetric percentages of gas in gas-air mixtures. 
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(b) The  odorizat ion requirement  of B.1 (a) shall be con- 
sidered to be met by the use of 1.0 pounds of ethyl mercaptan,  
1.0 pounds of thiophane or 1.4 pounds of amyl  mercaptan per 
10,000 gallons of LP-Gas.  However ,  this listing of odorants  
and quanti t ies shall not  exclude the use of other  odorants  that  
meet  the odorizat ion requirement  of B.1 (a).  

B.2. Approval of Equipment and Systems. 

(a) Each sys tem utilizing ICC containers shall have their 
container valves, connectors, manifold valve assemblies, and regu- 
lators (bases, hoods or cabinets if desired) : 

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

(b) Each sys tem for domestic or commercial  use utilizing 
containers of 2000 gallons or less water  capacity, other  than 
those constructed in accordance with ICC specifications, shall 
consist of a container assembly and one or more regulators,  
and may  include other  parts. The  system as a unit  or the 
container  assembly as a unit, and the regulator  or regulators,  
shall be individual ly:  

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

Now~: Where necessary to alter, or to repair such listed systems in the 
field in order to provide for different operating pressures, change from 
vapor to liquid withdrawal, and the like, such changes may be made by 
use of component parts which have been individually listed by one of the 
above for use with LP-Gas. 

(c) In systems util izing containers of over 2,000 gallons 
water  capaci@, each regulator,  container valve, excess flow 
valve, gaug ing  device and relief valve installed on or at the 
container,  shall have its correctness as to design, construction,  
and performance determined by :  

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

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

(a) Containers used with systems embodied in Divisions 
I I ,  I I I ,  IV,  V I  and V I I ,  except as provided in 4.2(d) and 
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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  ( A S M E ) *  or 
the American Pet roleum Inst i tu te  and the American Society 
of Mechanical Engineers  ( A P I - A S M E ) *  or in accordance 
with the rules of the author i ty  under which the containers are 
installed, provided such rules are in substantial  conformity  
with the rules of the A S M E  Code or the A P I - A S M E  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 author- 
lzed. 

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 \V-606 inclusive in the 1943 and earlier edi- 
tions do not apply. 

(b) The  provisions of paragraph B.3(a) shall not be con- 
strued as t~rohibiting the continued use or reinstallation of 
containers constructed and maintained in accordance with the 
s tandards established for the Storage and Handl ing  of Lique- 
fied Pet roleum Gases (No. 58) in effect at the time of fabri- 
cation. 

(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 In te rs ta te  Commerce Commission Specifica- 
tions* effective at the date of their manufacture.  

B.4. W e l d i n g  on Containers .  

(a) Weld ing  to the shell, head, or any other part  of the 
container subject to internal pressure, shall be done in com- 
pliance with the code under which the tank was fabricated. 
Other  welding is permit ted only on saddle plates, lugs or 
brackets  at tached to the container by the tank manufacturer .  

(b) Where  repair or modification involving welding of 
ICC containers is required, the container shall be returned 
to a qualified manufacturer  making  containers of the same 

*See Appendix F, page $8-87, for availability. 
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type,  and the repair  or modificat ion made in compl iance  wi th  
ICC regulat ions.  

B.5. Markings  on  Containers .  

(a)  Each  container  covered in Divis ions I I ,  I I I  and IV,  
except  as provided in Par.  4.2(d) and Division V I I ,  shall be 
marked  as specified in the fo l lowing:  

1. W i t h  a m a r k i n g  ident i fy ing  compl iance  with, and 
other  mark ings  required by, the rules of the Code under  
which the conta iner  is cons t ruc ted ;  or with the s t amp  
and other  mark ings  required by  the Nat ional  Board of 
Boiler and Pressure  Vessel  Inspectors .  

2. W i t h  notat ion as to whe ther  conta iner  is designed 
for unde rg round  or aboveground  instal lat ion or both.  I f  
intended for both  and different s tyle hoods are provided,  
the mark ing  shall indicate the proper  hood for each type  
of instal lat ion.  

3. W i t h  the name and address  of the suppl ier  of the 
container ,  or wi th  the t rade name of the container .  

4. W i t h  the  wa te r  capaci ty  of the container  in pounds  
or gallons,  U. S. Standard.  

5. W i t h  the pressure  in psig, for which the conta iner  
is designed. 

6. Wi th  the word ing  "Th i s  conta iner  shall  not con- 
tain a p roduc t  hav ing  a vapor  pressure  in excess of - -  
psig at  100 F." See Par.  B.14(f).  

7. Wi th  the tare  weight  in pounds  or o ther  identi- 
fied unit  of weigh t  for conta iners  wi th  a wa te r  capaci ty  
of 300 pounds  or less. 

8. Wi th  mark i ng  indicat ing the m a x i m u m  level to 
which the conta iner  may  be filled wi th  liquid at t empera -  
tures  be tween 20 F. and 130 F., except  on containers  
provided with fixed m a x i m u m  level indicators  or which 
are filled by weighing.  Mark ings  shall be in inc rements  
of not more  than  20 F. This  m a r k i n g  m a y  be located 
on liquid level gaug ing  device. 

9. W i t h  the outside surface area in square  feet. 

(b)  Mark ings  specified shall be on a meta l  namepla te  
a t tached to the container  and located in such a manne r  as 
to remain  visible af ter  the conta iner  is installed. 
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B.6. Location of Containers and Regulating Equipment. 

(a) Containers and first stage regulating equipment shall 
be located outside of buildings other than buildings especially 
provided for this purpose, except containers and regulating 
equipment may be used indoors under the following con- 
ditions : 

1. I f  t e m p o r a r i l y  u s e d  for d e m o n s t r a t i o n  p u r p o s e s  a n d  the  c o n -  
t a i ne r  h a s  a m a x i m u m  w a t e r  c apac i t y  of 12 p o u n d s .  

2. If  u s e d  w i th  a c o m p l e t e l y  s e l f - c o n t a i n e d  g a s  h a n d  t o r ch  o r  
s im i l a r  e q u i p m e n t ,  a n d  the  c o n t a i n e r  h a s  a m a x i m u m  w a t e r  c apac i t y  
of  2~/~2 p o u n d s .  

3. A s  p r o v i d e d  in 1.7 and  in D i v i s i o n s  I V  a n d  V. 

(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 Capaett~" 
Per Contain~ 

Less  t h an  125 ga l lons  ............ 
125 to  500 gal lons  .................... 
501 to 2,000 ga l lons  ................ 
O v e r  2,000 gal lons  .................... 

Minimum Distances 

Containers 

Under- Above- 
ground ground 

I0 feet None 
10 feet 10 feet 
25 feet * 25 feet* 
50 feet  50 feet  

Bet. Above- 
ground eon- 

tainem 

None 
3 it. 
31t. 
Sft. 

*NOTE: T h e  a b o v e  d i s t a n c e  r e q u i r e m e n t s  m a y  be r e d u c e d  to  
no t  less  t h a n  10 fee t  for  a s ing le  c o n t a i n e r  of  1200 g a l l o n s  w a t e r  
c a p a c i t y  or  less,  p r o v i d i n g  s u c h  a c o n t a i n e r  is at  l eas t  25 feet  f r o m  
a n y  o t h e r  L P - G a s  c o n t a i n e r  of  m o r e  t h a n  125 g a l l o n s  w a t e r  capac i ty .  

(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 
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propert ies  prevail, the au thor i ty  having jurisdict ion may re- 
quire fire walls designed and const ructed in accordance with 
good engineer ing practice.  

(f) In the case of buildings devoted exclusively to gas 
manufac tur ing  and dis t r ibut ing operat ions the above dis- 
tances may be reduced provided that  in no case shall con- 
tainers of water  capaci ty exceeding 500 gallons be located 
closer than 10 ft. to such gas manufac tu r ing  and dis t r ibut ing 
buildings. 

(g)  Any container used in domestic or commercial  serv- 
ice, where t ransfer  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  
impor tant  building except  as provided in paragraph 7.5(a)1. 
Special a t tent ion shall be given to mainta ining the above dis- 
tances on such t ransfer r ing  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 separat ion between liquefied petroleum 
gas containers  and flammable liquid tanks shall be 20 feet, and 
the minimun~ separat ion between a container  and the center 
line of the (like shall be 10 feet. The  foregoing provision shall 
not apply when LP-Gas  containers  of 125 gallons or less 
capaci ty are installed adjacent  to Class I I I  f lammable liquid 
tanks of 275 gallons or less capacity. 

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

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

B.7. Container Valves  and Container Accessories.  

(a) All valves, fittings and accessories connected direct ly 
to the container  including pr imary  shut-off  valves, shall have 
a rated working  pressure of at least 250 psig and shall be of 
material  and design suitable for LP-Gas  service. Cast iron 
shall not be used for container  valves, fittings, and accessories. 
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This  does not  prohibi t  the use of conta iner  va lves  made  of 
mal leable  or nodular  iron*. 

(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 .7 (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 shall 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 
b reakage  be tween the container  and such valve. (See Div. I I I  
for t ank  t ruck requi rements . )  

(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. 

B.8. Piping,  Tub ing ,  and Fi t t ings .  

(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 

*For information as to the suitability of malleable or nodular iron for 
this use, refer to Standards of the American Society of Testing Materi- 
als (A47-52 or A339-51T). See Appendix F, page 58-87, for availability. 
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a work ing  pressure  of not less than 125 psig. Copper  tub ing  
may  be of the s tandard  grade K or L, or equivalent  and 
shall have a m in imum 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 or insulation. 

(b) In sys t ems  where  the gas  in liquid form wi thou t  pres-  
sure reduct ion enters  the bui lding [see B.13(a) ]  only heavy  
walled seamless  brass  or copper  tub ing  with an internal  diam- 
eter  not g rea te r  than 3/32 inch. and a wall  thickness of not less 
than 3/64 inch shall be used. This  r equ i rement  shall not apply  
to research and exper imenta l  laborator ies ,  bui ldings or sepa- 
rate  fire divisions of bui ldings used exclusively for hous ing  
internal  combus t ion  engines,  and to commerc ia l  gas plants  or 
bulk  s ta t ions  where  conta iners  are charged,  nor to industr ial  
vapor izer  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. Jo in ts  on seamless  copper,  brass,  steel or nonfer rous  
gas tub ing  shall be made by means  of approved  gas tub ing  
fittings, or soldered or brazed with a mater ia l  hav ing  a mel t ing  
point  exceeding 1000 F. 

(d) For  ope ra t ing  pressures  of 125 psig or less, fit t ings 
shall be designed for a pressure  of at least  125 psig, except  
for t ank  t ruck requi rements ,  see Par.  3.3(b).  For  opera t ing  
pressures  above 125 psig, fittings shall be designed for a 
m in imnm of 250 psig. 

(e) The  use of th readed  cast  iron pipe fitt ings such as 
ells, tees, crosses,  coupl ings and unions is prohibi ted.  

(f) Strainers,  regulators ,  meters ,  compressors ,  pumps ,  
etc. are not to be considered as pipe fittings. Th is  does not 
prohibi t  the use of malleable,  nodular  or h igher  s t reng th  g ray  
iron for such equipment* .  

(g)  All mater ia l s  such as valve seats,  packing,  gaskets ,  
d iaphragms ,  etc., shall be of such qual i ty  as to be res i s tan t  to 
the act ion of liquefied pe t ro leum gas  under  the service condi- 
t ions to which they  are subjected.  

*For information as to the suitability of malleable, nodular or high 
strength gray iron for use, refer to Standards of the American Society 
of Testing Materials (A47-52, A339-51T, or A126-42 Class B or C). 
See Appendix F, page 58-87, for availability. 
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( h )  A p p r o v e d  f l e x i b l e  h o s e  m a y  b e  u s e d  o n  t h e  l o w  p r e s -  
s u r e  s i d e  of  t h e  s y s t e m  as  f o l l o w s  : 

1. Only  appliances which  are necessari ly  por table  or which  have 
to be moved  f rom place to place or which require  a v ibra t ion  joint,  
may  be connected  with flexible hose. O n  such appliances the shut-off  
shall  be in the solid connect ion  or piping only, and  not  at  the  appli- 
ance end of the  hose;  industr ia l  equipment  is exempt  f rom this 
provision.  

2. Only  approved hose of proper  design and  good quali ty shall 
be used, and  it shall  be securely a t tached  to each end. 

3. The  key of the shut-off  on an independent  connect ion  shall  
not  be within 6 inches of the key of any  o ther  shut-off. In  such an  
instal la t ion the keys shall  be in directions perpendicular  to each 
o ther  so tha t  the possibil i ty of the accidental  tu rn ing  on of the gas 
at  the w r o n g  shut-off  will be lessened. 

4. W h e r e  flexible hose is used, a shut-off  shall  no t  be placed 
close to the floor or in any o ther  posi t ion where  it may  be tu rned  
on by accident.  

5. A wall out let  to which an appliance is to be connected  with 
flexible hose shall  be so placed as to reduce to a m i n i m u m  the pass-  
ing to and fro across the hose. W h e r e  flexible hose is used, it shall  
be of the m i n i m u m  pract icable length.  Ex t end ing  hose f rom one 
room to ano ther  is prohibi ted.  

6. W h e r e  an appliance, such as a gas iron for industr ia l  work, 
is always used in the same location, but  its operat ion demands  a 
flexible hose, the flexible hose shall be pe rmanen t ly  a t tached  at the 
supply end by a th readed  or o ther  secure metal  connect ion,  and the 
appliance end shall be provided wi th  a secure meta l  joint,  which  
can be convenient ly  made and  separated,  in preference to a r u b b e r  
slip end. 

7. W h e r e  the hose is likely to be subjected to excessive tem- 
peratures ,  e i ther  t h rough  accident or because of the special na ture  of 
the  appliance, only hose proper ly  pro tec ted  or made  up of non-  
combust ible  mater ia l  shall be used. 

( i )  A l l  p i p i n g ,  t u b i n g ,  o r  h o s e  s h a l l  b e  t e s t e d  a f t e r  a s s e m -  
b l y  a n d  p r o v e d  f r e e  f r o m  l e a k s  a t  n o t  l e s s  t h a n  n o r m a l  o p e r -  
a t i n g  p r e s s u r e s .  A f t e r  i n s t a l l a t i o n ,  p i p i n g  a n d  t u b i n g  o f  a l l  
d o m e s t i c  a n d  c o m m e r c i a l  s y s t e m s  s h a l l  b e  t e s t e d  a n d  p r o v e d  
f r e e  o f  l e a k s  u s i n g  a m a n o m e t e r  o r  e q u i v a l e n t  d e v i c e  t h a t  w i l l  
i n d i c a t e  a d r o p  in  p r e s s u r e .  T e s t  s h a l l  n o t  b e  m a d e  w i t h  a f l a m e .  
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(j) Provision shall be made for expansion, contraction, 
jarring and vibration, and for settling. This may be accom- 
plished by flexible connections. 

(k) Piping outside buildings may be buried, above ground, 
or both, but shall be well supported and protected against 
physical damage. Where soil conditions warrant, all piping 
shall be protected against corrosion. Where condensation 
may occur, the piping shall be pitched back to the container, 
or suitable means shall be provided for revaporization of the 
condensate. 

B.9. Hose Specifications. 

(a) Hose shaU be fabricated of materials that are resistant to 
the action of liquefied petroleum gases in the liquid phase. 

(b) Hose subject to container pressure shall be designed for 
a bursting pressure of not less than five times the vapor pressure of 
the product at 100 F. for which the container was designed. Hose 
connections when made shall be capable of withstanding a test 
pressure of twice the vapor pressure of the product at 100 F. for 
which the container is designed. 

(c) Hose and hose connections located on the low pressure 
side of regulators or reducing valves shall be designed for a bursting 
pressure of not less than 125 psig but not less than five times 
the pressure setting of the safety relief devices protecting that 
portion of the system. All connections 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.IO. Safety Devices. 

(a) Every container except those constructed in accordance 
with tCC specifications and every vaporizer [except motor fuel 
vaporizers and except vaporizers described in B.11(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 arranged to afford 
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free vent  to the outer  air with discharge not less than 5 feet 
hor izonta l ly  away  f rom any  opening into the bui lding which 
is below such discharge.  The  rate  of the discharge shall be in 
a c c o r d a n c e  w i t h  t h e  p r o v i s i o n s  of  A p p e n d i x  A ,  o r  A p p e n d i x  
B in the case of vaporizers .  

(b)  Conta iner  and vapor izer  safe ty  relief valves  shall be 
set  to s ta r t  to discharge as follows, wi th  relat ion to the design 
work ing  pressure  of the conta iner :  

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 10O 

ASME Code--1950, 1952, 1956 and 
1959 editions . . . . . . . . . . . . . . . . . . .  88 100 

API-ASME Code--All editions . . . . . .  88 100 
ICC . . . . . . . . . . . . . . . . . . . . . . . .  As approved by Bureau of Explosives 

*Note: A plus tolerance of 10% is permitted. 

(C) Safe ty  relief devices used with  sys t ems  employ ing  
containers  o ther  than those cons t ruc ted  according to ICC 
specifications shall be so cons t ruc ted  as to discharge at not 
less than  the ra tes  shown in Append ix  A, before the pressure  
is in excess of 120 per cent  of the m a x i m u m  [not including the 
10 per  cent referred to in B.10(b)]  permi t ted  s tar t  to dis- 
charge  pressure  se t t ing  of the device. 

(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 
m order to prevent the safety valves opening as the result of these 
temperatures. As an alternative the tanks may be protected by 
cooling devices such as by spraying, by shading or other effective 
m e a n s .  

(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 be 
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used where  the a r rangement  of this valve is such as always to 
afford full required capacity flow 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 in- 
stalled with individual shut-off 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 )  Sa fe ty  re l ief  va lves  shall  h a v e  d i rec t  c o m m u n i c a t i o n  
w i t h  the  v a p o r  space  of the  c o n t a i n e r  a t  all t imes .  

(h )  Each container safety relief valve used with systems cov- 
e red  by D i v i s i o n s  I I ,  I I I ,  I V ,  V I ,  and  V I I ,  e x c e p t  as pro-  
v ided  in 4 .2(d)  and  6 .1(a)  shal l  be p l a in ly  and p e r m a n e n t l y  
m a r k e d  w i t h  the  f o l l o w i n g :  " C o n t a i n e r  T y p e "  of the  p res -  
su re  vesse l  on w h i c h  the  v a l v e  is d e s i g n e d  to  be i n s t a l l e d ;  t he  
p r e s s u r e  in ps ig  at  w h i c h  the  v a l v e  is set  to s t a r t  to d i s c h a r g e ;  
the  ac tua l  ra te  of d i s c h a r g e  of the  v a l v e  in cub ic  fee t  pe r  m i n -  
u te  of air  at  60 F.  and  14.7 p s i a ;  and  the  m a n u f a c t u r e r ' s  n a m e  
and c a t a l o g u e  n u m b e r ,  for  e x a m p l e :  T200-250-4050 A I R - -  
i n d i c a t i n g  t h a t  the  v a l v e  is su i t ab le  for  use on a T y p e  200 
con ta ine r ,  t ha t  it is set  to  s t a r t  to d i s c h a r g e  at  250 p s i g ;  
and t h a t  i ts r a te  of d i s c h a r g e  [see  Sec t ion  B .10 (b )  and ( c ) ]  
is 4050 cubic feet per minute  of air as determined in Append ix  A. 

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. 

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 
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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) I t  is recognized, however, that like all mechanical devices, 
these valves cannot be expected to remain in reliable operative con- 
dition forevgr, hence it is suggested that in the case of containers 
exceeding 2000 gallons water capacity, they be tested at approxi- 
mately 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 accomplished by an external lifting device 
equipped with an indicator to show the pressure equivalent at which 
it opens. 

( i )  S a f e t y  re l i e f  v a l v e  a s s e m b l i e s ,  i n c l u d i n g  t h e i r  c onne c -  
t i ons ,  sha l l  be  of suff ic ient  s ize  so as  to  p r o v i d e  the  r a t e  of  
f low r e q u i r e d  for  t he  c o n t a i n e r  on  w h i c h  t h e y  a r e  i n s t a l l ed .  

( j )  A s a f e t y  re l i e f  v a l v e  sha l l  be  i n s t a l l e d  b e t w e e n  each  
pa i r  of shu t -o f f  v a l v e s  on  l iquef ied  p e t r o l e u m  g a s  l i qu id  p i p i n g  
so as  to  r e l i eve  in to  a sa fe  a t m o s p h e r e .  T h e  s t a r t - t o - d i s c h a r g e  
p r e s s u r e  s e t t i n g  of such  re l i e f  v a l v e s  sha l l  no t  be  in excess  of  
500 ps ig .  T h e  m i n i m u m  s e t t i n g  on  re l ie f  v a l v e s  i n s t a l l e d  in 
p i p i n g  c o n n e c t e d  to  o t h e r  t h a n  I C C  c o n t a i n e r s  sha l l  n o t  be 
l o w e r  t h a n  140% of t he  c o n t a i n e r  re l ie f  v a l v e  s e t t i n g  and  in 
p i p i n g  c o n n e c t e d  to  I C C  c o n t a i n e r s  no t  l o w e r  t h a n  400 ps ig .  

( k )  T h e  d i s c h a r g e  f rom a n y  s a f e t y  re l i e f  dev i ce  sha l l  no t  
t e r m i n a t e  in or  b e n e a t h  a n y  b u i l d i n g ,  e x c e p t  re l ie f  de v i c e s  
c o v e r e d  b y  B . 6 ( a ) l ,  2, a n d  3, or  1 .3(a)  o r  1.7. 

B.11. Vaporizer and Housing. 

NOTE: B.I1 does not apply to motor fuel vaporizers (See Division IV, 
Section 4.7), nor to integral vaporizer-burners used for such purposes as 
crop dryers, weed burners or tar kettles. 

( a )  I n d i r e c t  f i red v a p o r i z e r s  u t i l i z i n g  s t e a m ,  w a t e r  o r  
o t h e r  h e a t e d  m e d i u m  sha l l  be  c o n s t r u c t e d  and  i n s t a l l e d  as  
f o l l o w s  : 

1. Vaporizers shall be constructed in accordance with the re- 
quirements of the ASME Unfired Pressure Vessel Code or A P I -  



58--20 L I Q U E F I E D  PETROLEUM GASES 

A S M E  Unfired Pressure  Vessel Code and shall be permanent ly  
marked as follows: 

Wi th  the code markiqg signifying the specifications to 
which vaporizer is constructed.  

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

Wi th  the sum of the outside surface area and the inside heat 
exchange surface area expressed in square feet .(See Appendix  B.) 

Wi th  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 1959 edition of the A S M E  
Unfired Pressure  Vessel  Code shall have a design pressure of not 
less than 250 psig and need not be permanent ly  marked. 

3. Hea t ing  or cooling coils shall not be installed inside a stor- 
age container.  

4. Vaporizers  may be installed in buildings, rooms, sheds, or 
lean-tos used exclusively for gas manufactur ing or distribution, or 
in other  s tructures of light, noncombust ible  construct ion or equiva- 
lent, well ventilated 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, compar tment ,  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 compar tments  or rooms containing liquefied 
pet roleum gas vaporizers, pumps and central gas mixing devices by 
a wall of substantially fire resistant  material and vapor t ight  con- 
struction. 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 va- 
porization 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 s torage con- 
tainer directly connected to the liquid section or gas section or both. 
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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  h e a t  f r o m  t h e  
g r o u n d  o r  s u r r o u n d i n g  a i r  sha l l  be  i n s t a l l e d  as  f o l l o w s :  

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. 

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

4. Vaporizers designed primarily for domestic service shall be 
protected against tampering and physical damage. 

( c )  D i r e c t  g a s - f i r e d  v a p o r i z e r s  sha l l  be  c o n s t r u c t e d ,  
m a r k e d ,  a n d  i n s t a l l e d  as f o l l o w s :  

1. (a) With  the requirements of the A S M E  Code that are 
applicable to the maximum working conditions for which the vapor-  
izer 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 
vaporizing 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 connec- 
tion 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. Vapor-  
izers having capacity of more than 35 gallons but not exceeding 10O 
gallons per hour shall be located at least 10 feet from the container 
shut-off valves. Vaporizers having a capacity greater than 100 gal- 
Iotas per hour shall be located at least 15 feet from container shut- 
off vah'es. 

3. Vaporizers may be installed in buildings, rooms, housings, 
sheds, or lean-tos used exclusively for gas manufacturing or distribu- 
tion. Such structures shall be of noncombustible construction or 
equivalent, and well ventilated near the floor line and roof. See 
Section B.10(a) for venting of relief valves. 
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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. 

9. Except  as provided in Sec. B.11(c)3 the following minimum 
distances shall be maintained between direct fired vaporizers and 
nearest  important  building or group of buildings or llne 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 cohunn 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 )  D i r e c t  g a s - f i r e d  t a n k  h e a t e r s  s h a l l  be  c o n s t r u c t e d  a n d  
i n s t a l l e d  as  f o l l o w s :  

1. Direct  gas-fired tank heaters, and tanks to which they are 
applied, shall only be installed aboveground. 
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2. T a n k  heaters  shall  be pe rmanen t ly  marked  wi th  the name 
of the manufac tu re r ,  the rated Btu  input to the burner ,  and  the 
m a x i m u m  vapor iz ing  capacity in gallons per  hour.  

3. T a n k  heaters  may be an integral  par t  of a fuel s torage  con-  
ta iner  direct ly connected  to the conta iner  liquid section, or vapor  
section, or both.  

4. T a n k  heaters  shall  be provided with a means  for manual ly  
tu rn ing  off the gas to the main bu rne r  and  pilot. 

5. ,Tank heaters  shall  be equipped with an au tomat ic  safety 
device to shut  off the flow of gas to main burners ,  if pilot l ight  
should  fail. W h e n  flow t h r ough  pilot exceeds 2000 Btu per  hour,  
the pilot also shall be equipped with au tomat ic  safety device to 
shut  off the flow of gas to the pilot should the pilot flame be 
ext inguished.  

6. Pressure  regula t ing  and pressure  reducing  equ ipment  if 
located wi th in  10 feet of a direct fired tank heater  shall  be sepa- 
ra ted from the open flame by a substant ia l ly  a i r t ight  noncombus t i -  
ble part i t ion.  

7. The  fol lowing min imum distances shall  be main ta ined  be- 
tween a s torage tank heated  by a direct fired t ank  heater  and  
neares t  impor t an t  building or group of bui ldings or line of adjoin-  
ing proper ty  which may  be bui l t  upon:  

10 ft. for s torage conta iners  of less than  500 gal lons 
wate r  capacity. 

25 ft. for s torage conta iners  of 500 to 1200 gallons wate r  
capacity. 

50 ft. for s torage conta iners  of over  1200 gal lons water  
capacity. 

8. No direct  fired tank heater  shall raise the product  pressure  
wi th in  the s torage conta iner  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 hea ter  shall be connected  to a conta iner  
t ha t  has a s torage capacity in gallons, less than  10 t imes the hour ly  
vapor iz ing  capacity of the  tank heater  in gallons. 

B.12. Filling Densities. 

(a) T h e  " f i l l i n g  d e n s i t y "  is  d e f i n e d  as  t h e  p e r  c e n t  r a t i o  
o f  t h e  w e i g h t  o f  t h e  g a s  in  a c o n t a i n e r  t o  t h e  w e i g h t  o f  w a t e r  
t h e  c o n t a i n e r  w i l l  h o l d  a t  60  F .  A l l  c o n t a i n e r s  s h a l l  b e  f i l l ed  
a c c o r d i n g  t o  t h e  f o l l o w i n g  f i l l i n g  d e n s i t i e s :  
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MAXIMUM PERMITTED FILLING DENSITY. 

Aboveground Containers 
0 to 1200 U.S. Gals. Over 1200 U.S. Gals, Underground 

(1000 hnp. gal., (1000 Imp. gal., (2ontainers 
Specific Gravitlt 4550 liters) 4550 liters) All 

at 60 F, (15.5 (2.) Total Water Cap. Total Water Cap. Capacities 

.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 maxinmm liquid vohtme in per cent of the total 
container capacity may be determined for L P  Gases at any 
liquid temperature  by using the fornmla shown in Appendix C. 

(c) The maximum liquid volume in per cent of total container 
capacity shown in Appendix D may be used in lieu of the preceding 
Table B.12(a) to determine the maximum quant i ty  that may  be 
placed in a container. 

(d) Except  as provided in paragraph (e), any container 
including mobile cargo tanks and portable tank containers 
regardless of size or construct ion,  shipped under 1CC jurisdic- 
tion or constructed in accordance with ICC Specifications 
shall be charged according to ICC requirements.  
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(e) Portable containers which are not subject to ICC 
jurisdiction, when used as motor  fuel tanks on industrial 
t rucks ( including lift t rucks) or farm tractors  covered in 
Division IV, may be filled either by weight  or liquid level 
gaug ing  device of the fixed length dip tube type. 

B.13. 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 
vaporization, 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 psig pressure. The initial pressure 
reducing devices shall be installed outside the building. 

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

B.14. Transfer 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) Containers manufac tured  in accordance with specifi- 
cations of ICC and authorized by ICC Regulat ions as a "single 
trip" or "nonrefillable container"  shall not be refilled or reused 
in LP-Gas  service. 

(d) Gas or liquid shall not be vented to the a tmosphere  
to assist in t ransferr ing contents  of one container to another,  
except as provided in 4.4(d) and except that  this shall not 
preclude the use of listed pumps utilizing LP-Gas  in the vapor  
phase as a source of energy and vent ing such gas to the at- 
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mosphere at a rate not to exceed that from a No. 31 drill size 
opening and provided that such venting and liquid transfer 
shall be located not less than 50 feet from the nearest im- 
portant building. 

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

(f) The maximum vapor pressure of the product at 100 F. 
which may be transferred into a container shall be in accord- 
ance with Section 2.1, 3.1, and 4.2. (For  ICC containers use 
ICC requirements.) 

(g) 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. 

(h) Pumps or compressors shall be designed for use with 
LP-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. 
When low temperatures so reduce the vapor pressure that the 
compressor will not function satisfactorily, the compressor 
may take suction directly from the air and discharge through 
a suitable moisture removing medium to the container being 
emptied. 

B.15. Tank Car or Transport  Truck Unloading Points and 
Operations. 

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

(b) A T A N K  CAR CONNECTED sign, as covered by 
ICC (Interstate Commerce Commission) rules, shall be in- 
stalled at the active end or ends of the siding while the tank 
car is connected for unloading. 

(c) While cars are on sidetrack for unloading, the wheels 
at both ends shall be blocked on the rails. For transport  truck 
loading or unloading see paragraph 3.15. 
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(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. P rox imi ty  to rai l roads and  h ighway  traffic. 

2. The  dis tance of such unloading  point  f rom adjacent  property.  

3. W i t h  respect  to bui ldings on instal ler 's  property.  

4. Na tu re  of occupancy.  

5. Topography .  

6. Type  of cons t ruc t ion  of buildings.  

7. N u m b e r  of tank cars or t r anspo r t  t rucks tha t  m ay  be safely 
unloaded at one time. 

8. F requency  of unloading. 

(g) Where practical, the distance of the unloading point 
should conform to the distances in B.6(b), except that lesser 
distances may be used, keeping in mind the above items and 
upon approval of the authority having jurisdiction. 

B.16. Instructiens. 

(a) Personnel performing installation, removal, operation 
and maintenance work shall be properly trained in such func- 
tion. 

B.17. Electrical Connections and Open Flames. 

(a) All electrical equipment in vaporizer houses (except 
those housing direct fired vaporizers), pump houses and cylin- 
der filling rooms, or other similar locations shall be of the 
type approved for use in Class I, Group D, Hazardous Loca- 
tions of the National Electrical Code. 
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(b) Open flames or other sources of ignition shall not be 
permitted in vaporizing houses except those housing direct 
fired vaporizers, pump houses, container charging rooms, or 
other similar locations. No direct fired vaporizers shall be 
permitted in pump houses or container charging rooms. 

B.18. Liquid Level Gauging Device. 

(a) Containers, including ICC cylinders, with water ca- 
pacity less than 200 pounds shall be charged by weight, except 
containers covered 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.12. 

(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.12), whether for cy- 
lindrical or spherical containers, and whether for use with 
aboveground 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 psig. 

(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)  Fixed tube devices used on containers  o ther  than  ICC 
shall be s t amped  on the exter ior  of the device with the let ters  
" D T "  followed by the vert ical  distance (expressed  in inches 
and carried out  to one decimal place) f rom the top of con- 
ta iner  to the end of the dip tube  or to the centerl ine of the 
device when it is located on the m a x i m u m  permi t t ed  filling 
level. For  ICC containers ,  the s t am p i ng  shall be placed both  
on the exter ior  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 agains t  physical  damage  and breakage .  

B.19. Use  of A p p r o v e d  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. De te rmined  by a nat ional ly  recognized tes t ing  agency ade- 
quately 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 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 appliances 
and a certificate or letter ,certifying approval under the above- 
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mentioned requirements, or listing by Underwriters' Laboratories, 
Inc., shall be considered as constituting compliance with the pro- 
visions of this section. 

2. Approval by the authority having jurisdiction. 

(b)  A n y  appl iance tha t  was  or iginal ly manufac tu red  for 
opera t ion with a gaseous  fuel o ther  than  L P - G a s  and is in good 
condit ion m a y  be used with  L P - G a s  only af ter  it is p roper ly  
converted,  adap ted  and tes ted  for pe r fo rmance  with  L P - G a s  
before the appl iance 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 
markings not in conflict with the Interstate Commerce Com- 
mission regulations may be used. 

(b) Except as provided in 1.1(c) 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. Location of Containers and Regulating 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- 
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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 B.10(k), the discharge from safety relief 
devices shall be located not less than three feet horizontal ly  
away from any building opening which is below the level of 
such discharge and shall not terminate beneath any building 
unless such space is well ventilated to the outside and is not 
enclosed on more than two sides. 

(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. C o n t a i n e r  V a l v e s  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. 

Norm This provision is not to be construed as requiring an auto- 
matic 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 other than frangible shank type locks is not desir- 
able 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-potmd 
weight dropped 4 feet. Construction must be such that a blow will not 
be transmitted to valve or other 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. 
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(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 Safety Devices. 

(a) Containers  shall be provided with safety devices as 
required by the In ters ta te  Commerce Commission regulations. 

(b)  W he n  the delivery pressure from the final stage 
regulator  is not more than 5 psig the low pressure side shall 
be equipped with a relief valve, set t() start  to discharge at 
not  less than two times, and not m(~re than three times the 
del ivery pressure,  but  not more than 5 psi in excess of the 
delivery pressure. \Vhen the delivery pressure is more than 
5 psi the relief valve shall be set to s tar t  to discharge at 
not less than lI~ times and not more than two times the 
delivery pressure.  This  requi rement  may be waived on liquid 
feed systems util izing tubing specified in B.8(b).  When  a 
regula tor  or pressure relief valve is used inside a building 
for other  than purposes outlined in Par.  B.6(a) ,  1, 2, and 3, 
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 horizontal ly  
away from any building opening which is below such dis- 
charge.  (These  provisions do not  apply to individual appliance 
regulators  when protect ion is otherwise provided;  nor to 
Par.  1.7 and B.10(k).  In buildings devoted exclusively to gas 
distr ibution purposes,  the space above the diaphragm need 
not  be vented to the outside.) 

1.6. Reinstallation of Containers. 

(a) Containers  shall not be reinstalled unless they are re- 
qualified in accordance with current ly  effective regulat ions 
of the In te rs ta te  Commerce  Commission. 

1.7. Use of Gas for Industrial 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 
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structure,  only : where gas is to be used for industrial  processing or 
repair work in an industrial  building or s t ructure  being employed 
for industr ial  purposes ; or  where it is to be used in the construction, 
repair or improvement  of buildings or s tructures and their fixtures 
and equipment.  Such installations are subject to the following 
additional rules : 

1. 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 
room unless separated by at least 50 feet. 

3. Manifolds and fittings connecting containers to the pressure 
reducing regulator inlets shall be designed to withstand without 
rupture at least .500 psig. 

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

1.8. P e r m i s s i b l e  P r o d u c t .  

(a)  A p roduc t  shall  no t  be placed in a c o n t a i n e r  m a r k e d  
wi th  a service  p r e s su re  less t h a n  four  fifths of the  m a x i m u m  
vapo r  p r e s su re  of p r o d u c t  at  130 F. 
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DIVISION II. 

SYSTEMS UTILIZING CONTAINERS OTHER 
T H A N  I.C.C. 

Division II  applies specifically to systems uti l izing storage 
containers  other  than those constructed in accordance with 
I n t e r s t a t e  C o m m e r c e  C o m m i s s i o n  s p e c i f i c a t i o n s .  A l l  b a s i c  
rules apply to this Division unless otherwise  noted in the Basic 
Rules. 

2.1. Design Pressure and Classification of Storage Containers. 

(a) Storage containers  shall be designed and classified as 
follows : 

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

1949 edition of AS.ME 
Code (Par. U-200, U-201~; 

For Gases with Vapor 1950, 1952, I956 and 1959 
Press. Not to Exceed 1949 and earlier editions of ASME Code; 

Container lb. per sq. in. gauge editions of ASME All editions of 
Type at 100 F. (15.6 C.) 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 
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 
and U-69). The minimum design 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, 1952, 1956 and 1959 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 there- 
fore provides a substantial corrosion allowance for these containers when 
installed underground. 
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(b )  T h e  shel l  or  head  t h i c k n e s s  of a n y  c o n t a i n e r  sha l l  no t  
be less  t h a n  3,/16 inch.  

2.2. C o n t a i n e r  V a l v e s  a n d  A c c e s s o r i e s ,  F i l l e r  P i p e s  a n d  
D i s c h a r g e  P i p e s .  

( a )  T h e  f i l l ing  p ipe  in le t  t e r m i n a l  sha l l  no t  be  l o c a t e d  in- 
s ide  a bu i l d ing .  F o r  c o n t a i n e r s  w i t h  a w a t e r  c a p a c i t y  of 125 
g a l l o n s  or  more ,  such  t e r m i n a l s  sha l l  be l o c a t e d  n o t  less  t han  
10 feet  f rom a n y  b u i l d i n g ,  see 13.6(11)i), and  p r e f e r a b l y  no t  less  
t han  5 feet  f rom a n y  d r i v e w a y ,  and  sha l l  be l o c a t e d  in a p ro -  
t e c t i ve  h o u s i n g  bu i l t  for the  p u r p o s e .  

(b )  T h e  f i l l ing c o n n e c t i o n  sha l l  be f i t t ed  w i t h  one  of the  
f o l l o w i n g  : 

1. Combination back-pressure check valve and excess flow valve, 

2. One double or 2 single back-pressure check valves, 

3. A positive shut-off valve, in conjunction with either: 
(a) An internal back-pressure valve, or 
(b) An internal excess flow valve. 

(c )  Al l  openings in a container  shall be equipped with ap-  
proved automat ic  excess flow valves except  in the fo l lowing:  filling 
connect ions as p rovided  in 2 .2 (b )  ; safety relief connections,  liquid 
leve l  g a u g i n g  dev i ce s  as  p r o v i d e d  in B . 7 ( d ) ,  B .18 (d )  a n d  
B .18( i )  ; p r e s s u r e  g a u g e  c o n n e c t i o n s  as  p r o v i d e d  in B . 7 ( e ) ,  as  
p r o v i d e d  in 2 .2 (d )  a n d  (f)  a n d  ( g ) .  

(d )  No  excess  flow v a l v e  is r e q u i r e d  in the  w i t h d r a w a l  
s e rv i ce  l ine p r o v i d i n g  the  f o l l o w i n g  a re  c o m p l i e d  w i t h :  

1. 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. 
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4. The controlling orifice between the contents of the container and 
the outlet of the shut-off valve does not exceed 1~ in. in diameter for 
vapor withdrawal systems and ~ in. in diameter for liquid withdrawal 
systems. 

5. 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). 

(e) All inlet and outlet connections 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 conmmnicate 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  operating 
periods shall remain closed. The internal  mechanism for such 
valves  m a y  be p rov ided  wi th  a s econda ry  con t ro l  which  shall  be 
equ ipped  w i t h  a fus ib le  p l u g  ( n o t  over  220 F.  m e l t i n g  po in t )  
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  sa fe ty  devices  shal l  c o m p l y  w i th  the  
f o l l o w i n g :  

1. All container safety relief devices shall be located on the 
containers and shall have direct communication with the vapor 
space of the container. 

2. In industrial and gas manufacturing plants, discharge pipe 
from safety relicf valves on pipe lines within a building shall dis- 
charge vertically upward and shall be piped to a point outside a 
building. 

3. Safety relicf device discharge terminals shall be so located 
as to provide protection against physical damage and such dis- 
charge pipes shall be fittcd with loose raincaps. Return bends and 
restrictive pipe fittings shall not be permitted. 
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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 psig, 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 psi in 
excess of the delivery pressure. When the delivery pressure is more 
than 5 psi, the relief valve shall be set to not less than 1~  times and 
not more than two times the delivery pressure. This requirement may 
be waived on liquid feed sys tems utilizing tubing specified in B.8(b). 
When a regulator or pressure relief valve is installed inside a building, 
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 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.) 

( b )  ABOVEGROUND CONTAINERS: Sa fe ty  dev ices  fo r  above-  
g r o u n d  c o n t a i n e r s  shall  be p r o v i d e d  as  f o l l o w s :  

1. Containers of 1,200 gallons water  capacity or less which 
may contain liquid fuel when installed aboveground shall have 
the rate of discharge required by Appendix A provided by spring 
loaded relief valve or valves. In addition to the required spring 
loaded relief valve(s) ,  suitable fuse plug(s)  may be used provided 
the total discharge area of the fuse plug(s)  for each container does 
not exceed 0.25 square inch. 

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.10(i)].  
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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 safety 
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.lO(i)]. 

(C) UNDERGROUND CONTAINERS: O n  all con t a ine r s ,  which  
are in s t a l l ed  u n d e r g r o u n d  and  wh ich  c o n t a i n  no  l iquid  fuel 
un t i l  bu r i ed  and  covered,  the ra te  of d i scharge  of sp r ing  
loaded relief  va lve  ins ta l l ed  t he r eon  m a y  be reduced  to min i -  
m u m  of 30 per  cen t  of the  specified ra te  of d i scha rge  in Ap-  
p e n d i x  A. C o n t a i n e r s  so p ro tec t ed  shal l  no t  be u n c o v e r e d  
af ter  i n s t a l l a t i o n  un t i l  the  l iqu id  fuel has been  r e m o v e d  there-  
f rom.  C o n t a i n e r s  which  m a y  c o n t a i n  l iquid  fuel before  be i ng  
ins t a l l ed  u n d e r g r o u n d  and  before  b e i n g  comple t e ly  covered  
w i th  ea r th  are to be cons ide red  a b o v e g r o u n d  c o n t a i n e r s  w h e n  
d e t e r m i n i n g  the  ra te  of d i scha rge  r e q u i r e m e n t  of the  relief  
va lves .  

(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 



58 - - - | 0  LIQI'I,;FII~2D I'I.;'PIt, OLhlUM GASES 

valves provided that adequate tests certified by any of the authorities 
listed in B.2, demonstrate that the assembly is safe without safety relief 
valves. 

2. No vaporizer shall be equipped with fusible plugs. 

a. 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. R e i n s t a l l a t i o n  of Con t a ine r s .  

C o n t a i n e r s  ins ta l l ed  u n d e r g r o u n d  m a y  be r e ins t a l l ed  
u n d e r g r o u n d  or a b o v e g r o t m d  if they  do no t  show ev idence  
of ha rmfu l  ex te rna l  cor ros ion  or o the r  damage .  W h e r e  con-  
t a ine r s  are r e ins t a l l ed  u n d e r g r o u n d ,  the cor ros ion  r e s i s t a n t  
coa t ing  shall  be pu t  in good cond i t i on  ; see Par .  2 .6(f) .  W h e r e  
c o n t a i n e r s  are r e ins t a l l ed  a b o v e g r o u n d  the r e q u i r e m e n t s  for 
safety devices  and  g a u g i n g  devices  shall  c o m p l y  wi th  Sec. 2.3 
and Sec. B.18 re spec t ive ly  for a b o v e g r o u n d  con ta ine r s .  

2.5. Capac i ty  of L i q u i d  C o n t a i n e r s .  

No l iquid  s torage  c o n t a i n e r  shal l  exceed 30,000 s t a n d a r d  
U. S. ga l lons  wa t e r  capac i ty .  

2.6. I n s t a l l a t i o n  of S to rage  Con ta ine r s .  

(a) C o n t a i n e r s  ins ta l l ed  a b o v e g r o u n d  except  as p rov ided  
in Par .  2 .6(g)  shall  be p rov ided  wi th  s u b s t a n t i a l  m a s o n r y  or 
n o n c o m b u s t i b l e  s t r u c t u r a l  sut )por ts  on firm m a s o n r y  founda-  
t ion.  

(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. 
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(e) 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 may be partially buried providing the fol- 
lowing requirements are met :  

1. The portion of the container helow the surface and for a 
vertical distance not less than 3 inches above the surface of the 
ground is protected to resist corrosion, and the container is protected 
against settling and corrosion as required for fully buried containers 
[see 2.6(f)]. 

2. Spacing requirements shall be as specified for underground 
tanks in B.6(b). 

3. Relief valve capacity shall be as required for aboveground 
containers. 

4. Container is located so as not to be suhiect to vehicular 
damage, or is adequately protected against such damage. 

5. Filling densities shall be as required for aboveground con- 
tainers. 

(e) Containers buried underground shall be placed so 
that  the top of the container is not less than 6 inches below 
grade. Where  an underground container might  be subject to 
al)rasive action or physical damage due to vehicular traffic or 
other causes, then it shall be : 

1. placed not less than 2 feet below grade, or 
2. otherwise protected against such physical damage. 

It  will not t)e necessary to cover the portion of the container 
to which manhole and other cotmccti~ms are affixed; how- 
ever, where necessary, l)rotection shall be provided against  
vehicular damage. "VV'hen necessary to prevent  floating, con- 
tainers shall be securely anchored or weighted. 

(f) Underg round  containers shall 1)e set oi1 a firm founda- 
tion (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 coat ing sat isfactory to the au thor i ty  
having jurisdiction. Such protective coat ing shall be equival- 
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ent  to  hot  dip g a l v a n i z i n g ,  or to two p r e l i m i n a r y  coa t i ngs  of 
red lead fo l lowed by  a heavy  c o a t i n g  of coal t a r  or aspha l t ,  a n d  
the c o n t a i n e r  t hus  coa ted  shal l  be so lowered  in to  place as to 
p r e v e n t  a b r a s i o n  or o the r  d a m a g e  to the coa t ing .  

(g)  C o n t a i n e r s  w i th  f o u n d a t i o n s  a t t a c h e d  (po r t a b l e  or 
s e m i - p o r t a b l e  c o n t a i n e r s  w i th  su i t ab l e  steel  " r u n n e r s "  or 
" sk ids"  and  p o p u l a r l y  k n o w n  in the i n d u s t r y  as " sk id  t a n k s " )  
shal l  be des igned ,  ins t a l l ed  and  used  in acco rdance  w i th  these  
ru les  s u b j e c t  to the fo l l owing  p r o v i s i o n s :  (See also Sec. 3.16) 

1. If they are to be used at a given general location for a tem- 
porary period not to exceed 6 months they need not have fire- 
resisting foundations or saddles but shall have adequate ferrous 
metal supports. 

2. They shall not be located with the outside bottom of the con- 
tainer shell more than 5 feet 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 com- 
munication with the interior of the ,container shall be protected 
against physical damage. 

NOT~: It is recommended that such containers should have out- 
lets only in the heads. 

5. When not permanently located on fire-resisting foundations, 
piping connections shall be sufficiently flexible to minimize possi- 
bility 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 
container in accordance with the ,code or rules under which the 
container is designed and built (with a minimum factor of safety 
of four) to withstand loading in any direction equal to four times 
the weight of the container and attachments when filled to the 
maximum permissible loaded weight. 

(h )  F i e ld  w e l d i n g  whe re  n e c e s s a r y  shal l  be m a d e  o n l y  on  
saddle  p la tes  or b racke t s  wh ich  were  app l ied  by  m a n u f a c t u r e r  
of t ank .  

( i )  F o r  a b o v e g r o u n d  c o n t a i n e r s  secure  a n c h o r a g e  or ade-  
qua t e  pier  he igh t  shal l  be p r o v i d e d  a g a i n s t  poss ib le  c o n t a i n e r  
f lo ta t ion  w h e r e v e r  suf f ic ien t ly  h igh  flood w a t e r  m i g h t  occur.  
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( j )  W h e n  pe rmanen t ly  installed containers  are intercon-  
nected, provis ion shall be made  to compensa te  for expansion,  
contract ion,  v ibra t ion  and set t l ing of containers  and intercon-  
nect ing piping. W h e r e  flexible connect ions  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 
produc t  at 100 F. The  use of non-metal l ic  hose is prohibi ted  
for in te rconnect ing  such containers .  

(k)  Conta iner  assemblies  listed for in te rchangeable  in- 
stal lat ion aboveground  or unde rg round  shall conform to the 
requ i rements  for aboveground  instal lat ions with respect  to 
sa fe ty  relief capaci ty  and filling density.  For  instal lat ion 
aboveground  all other  requ i rements  for aboveground  installa- 
t ions shall apply. For  installat ion underground  all o ther  re- 
qu i rements  for unde rg round  instal la t ions shall apply.  

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

(a)  Because of the pronounced volatility of liquefied petroleum 
gases, dikes are not normally necessary, hence their general require- 
ment is not justified as in the case of gasoline or similar flammable 
liquids. I t  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 contaln- 
ers arc 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. Protection 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. 

Nolx: The use of other than frangible shank type locks is not 
deslrablc because it prevents access to gas controls in case of 
emergency. 
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(b)  All connections to underground containers shall be located 
within a substantial dome. housing or manhole and with access 
there to  protected by  a substantial  cover. 

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. Ins t ruct ions .  

For  installations which require operat ion of equipment  by 
the user, instruct ions shall be furnished to the personnel 
responsible for the operat ion of the system. 

2.11. Damage  f rom Vehicles. 

W h e n  damage to LP-Gas  systems from vehicular traffic 
is a possibility, precaut ions against  such damage shall be 
taken. 

2.12. Pi ts  and Drains .  

Every effort should be made to avoid the use of pits, except pits 
fitted with automatic flammable vapor detecting devices. No drains 
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 Plants  
and to Systems in Indust r ia l  Plants.  

(a) Where standard watch service is provided it shall be ex- 
tended to the LP-Gas  installations and personnel  proper ly  
trained. 
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(b)  Adequate  lights shall be provided to illuminate storage 
containers, 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)  To  min imize  t r e spa s s i ng  or  t a m p e r i n g  the area wh ich  
includes con ta ine r  appu r t e na nc e s ,  p u m p i n g  equ ipmen t ,  load- 
ing  and u n l o a d i n g  facili t ies and cy l inder  filling facilities shall  
be enc losed  wi th  at  least a six foot  h igh  indus t r ia l  t ype  fence 
unless  o the rwi se  a d e q u a t e l y  p ro tec ted .  T h e r e  shall  be at  
least  two  means  of e m e r g e n c y  access.  

2.14. Con ta ine r  C h a r g i n g  P lan t s .  

(a)  The  container charging room shall be located not less 
than : 

1. 10 ft. from bulk storage containers. 

2. 2.5 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)  T h e  p u m p s  or c o m p r e s s o r s  m a y  be loca ted  in the  
con t a ine r  c h a r g i n g  r o o m  or bui lding,  in a separa te  bui ld ing ,  
or  ou t s ide  of  bui ld ings .  W h e n  housed  in a separa te  bui ld ing,  
such  bu i ld ing  (a small  n o n c o m b u s t i b l e  w e a t h e r  cover  is no t  
to  be c o n s t r u e d  as a bui ldi l lg)  shall  be located  no t  less t h a n :  

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  Pro tec t ion .  

(a) Each bulk plant shall be provided with at least one 
approved portable  fire ext inguisher  having a minimum rat ing 
of 12-B,C. Rat ings  shall be in accordance with the Standard  
for Instal lat ion,  Maintenance,  and Use of Por table  Fire Ex- 
t inguishers,* N F P A  No. 10. 

(b) In industrial  installations involving containers  of 
150,000 gallons aggrega te  water  capaci ty 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. Wa te 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 hyd ran t  location on a hose cart,  or 
o ther  means provided to facili tate easy movemen t  of the hose 
in the container  area. I t  is desirable to equip the outlet  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 .  

(c) If in the opinion of the authori ty 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. 

*See Appendix F, page 58-87, for availability. 
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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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D I V I S I O N  III.  

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

FOR T R A N S P O R T A T I O 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: 

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

1949 edition of AS3IE 
Code (Par. U-200, U-201); 

For Gases with Vapor 1950, 1952, 1956 and 1959 edi- 
Press. Not to Exceed I949 and earlier tions of ASME Code; 

Container lb. per sq. in. gauge editions of ASME All editions of 
Type at 100 F. (15.0 C.) Code (Par. U-68, U - 6 9 )  .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. 

**Container type may be increased by increments of 25. The minimum design 
pressure of containers shall be 100'7o of the container type designation when 
constructed under 1949 or earlier editions of the ASME Code (Par. U-68 and 

U-69). The minimum design pressure of containers shall be 125~o of the 
container type designation when constructed under: (1) the 1949 ASME 
Code (Par. U-200 and U-201), (2) 1950, 1952, 1956 and 1959 edition~ of 
the ASME Code, and (3) all editions of the API-ASME Code, 
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(b)  The shell or head thickness of any container shall not be 
less than  3/16 inch. 

3.2. Container  V a l v e s  and Accessor ies .  

(a)  All valves shall be safeguarded against physical damage 
due to collision, overturning or other emergency. 

(b)  Filling connections shall be provided with approved auto- 
matic back pressure check valves, excess flow check valves or quick 
closing 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. 

(f)  Any  gauging device used to determine the maximum 
allowable filling limit of a cargo tank of a trailer or semi- 
trailer  shall be located as near the mid-point  ( f ront- to-rear)  
of the cargo tank as practical. If a gauging device, such as a 
ro ta ry  gauge or a slip tube gauge, is used for the above pur- 
pose, a fixed tube gauge set iN the range of 85-90 per cent of 
the water  capacity of the tank shall be provided, in addition, 
as a means of checking the accuracy of the variable gauge.  
The  capacity indicated by this fixed gauge shall be marked 
on or adjacent  to this gauge which shall be secured to prevent  
tamper ing  with the setting. 
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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 psig. 

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 
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. 

(c) If tank fi]ling connect ions 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. T ank  T r uc k  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) The  determinat ion of the maximum permi t ted  filling 
when loading cargo containers  on trucks, trailers or semi- 
trailers shall be by the use of suitable liquid level gauge or 
by weighing whether  or not a meter  is used (see B.12 and 
B.18). 

(by Pumps  or compressors  shall be designed for use with 
LP-Gas  ; they shall be properly" protected and may be mounted  
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upon liquefied petroleum gas tank trucks, trailers, or semi- 
trailers and may be driven by the t ruck motor  power  take-off 
or internal combust ion engine, hand, mechanical,  hydraul ic  or 
electrical means. On electrical means of pumping,  the electrical 
installation shall be in accordance with the requirements  of the 
Nat ional  Electrical Code for Class I, Group D, Hazardous  Lo-  
cations. The  pumps,  except  constant  speed centr ifugal  pumps, 
shall be equipped with suitable pressure actuated by-pass 
valves permi t t ing  flow from pmnp discharge to pump suction 
or back to container  when the pump discharge pressure rises 
above a predetermined point. Pump discharge from positive 
displacement pumps shall also be equipped with a spring- 
loaded safety valve of non-leaking type, set at a pressure not 
to exceed 35 per cent higher  than the predetermined set t ing of 
the by-pass valve. 

3.7. Mount ing  Containers  on Truck,  Semi-Trai ler  or Trailer 
Vehicle. 

(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. 

(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 seml-trailers, 
shall not be equipped with any artificial light o ther  than elec- 
tricity. L igh t ing  circuits shall have suitable over-current  pro- 
tection (fuses or automat ic  circuit breakers)  ; the wiring shall 
have sufficient car ry ing  capacity and mechanical  s trength,  and 
shall be suitably secured, insulated and 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. 
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(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. 

(f)  Any  loaded trailer or semi-trailer  when parked shall 
be posit ioned so that  the relief valve shall conununicate  with 
the vapor  space. 

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 amvle clearance from the fuel system and combustible 
materials.  T ruc k  exhaust  discharge shall be directed away 
from any tank and appur tenances  and to the outside of the 
frame and any skirting. 

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

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. 
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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 dclivcrics, 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 bc so 
arranged as to protect the tank, piping, valves and fittings in case 
of collision. 

3.15. Chock Blocks. 

(a) Each tank t ruck and trailer shall car ry  chock blocks 
which shall be used to prevent  rolling of the vehicle whenever  
it is parked, including when loading and unloading. 

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(g) 
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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 M O T O R  F U E L .  

Division I V  applies to internal  combust ion  engines,  fuel 
containers  and per t inent  equ ipment  for the use of liquefied 
pe t ro leum gases as a mo to r  fuel on easily movable ,  readily 
por table  units including self-propelled vehicles. 

Fuel containers  and per t inent  equ ipment  for internal  com- 
bust ion engines us ing liquefied pe t ro leum gas where  installa- 
tion is of the s ta t ionary  type are covered by Division I I  of 
these Standards.  Division IV  does not  apply to containers  for 
t ranspor ta t ion  of liquefied pe t ro leum gases nor to mar ine  fuel 
use. All Basic Rules apply  to this Division, unless o therwise  
noted in the Basic Rules. 

4.1. General. 

(a) Fuel may  be used f rom the cargo containers  of a t ruck 
while in t ransi t ,  but  not  f rom cargo containers  on trai lers  or 
semi-trai lers .  The  use of fuel f rom the cargo  containers  to 
opera te  s t a t ionary  engines is pe rmi t ted  prov id ing  wheels  are 
securely blocked. 

(b)  Pas senge r  ca r ry ing  vehicles shall not be fueled while 
passengers  are on board.  

(c) Indus t r ia l  t rucks  ( including lift t rucks)  equipped 
with pe rmanen t ly  moun ted  fuel containers  shall be charged 
outdoors.  Charg ing  equ ipment  shall comply  with the provi-  
sions of Division V I I .  

4.2. Design 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: 

~Iinimum Design Pressure of 
Container lb. per sq. in. gauge 

1949 edition of ASME 
Code (Par. U-2O0, U-20I ) :  

For Gases with Vapor 1950, 1952. 1956 and 1959 
Press. Not to Exceed 1949 and earlier editions of ASME Code; 

Container lb. per sq. in. gauge editions of ASME All editinns of 
Type at 100 F. (15.6 C.) Code (Par.  U-68, U-69) A P I - A S M E  Code 

200* 215 200 250 

*Container type may be increased by increments of 25. The minimum design 
pressure of containers shall be 100% of the container type designation when 
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constructed under 1949 or earlier editions of the ASME Code (Par. U-68 and 
U-69). The minimum design pressure of containers shall be 125% of the con- 
tainer type designation when constructed under: (I) the 1949 ASME Code 
(Par. U-200 and U-201), (2) 1950, 1052 and 1956 editions of the ASME 
Code, and (3) all editions of the API-ASME Code. 

(b) Fuel containers for use in industrial t rucks (including 
lift t rucks) shall be either ICC containers authorized for LP-  
Gas service having a min imum service pressure of 240 psig 
or nl inimum Container Type  250*. 

(c) All container inlets and outlets except safety relief valves 
and gauging devices shall be labeled to designate whether they 
communicate 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. Locat ion  of Fue l  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- 
ment. 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) Removable  fuel containers shall be securely mounted  
to prevent  jarr ing loose, slipping, or rotating. Fuel containers 
on buses shall be permanent ly  installed. 

*Refer to footnote on preceding page for increasing container type. 
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(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. 

4.4. Valves  and Accessories.  

(a)  Container  va lves  and accessories  shall have  a rated 
work ing  pressure  of at least 250 psig, and shall be of a type  
suitable for liquefied pe t ro leum 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 on the container 
on liquid and vapor lines n m s t  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 conta iners  hav ing  
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 remen t  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 author i t ies  listed in p a r a g r a p h  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 trucks (including lift trucks). 

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

*To minimize pressure build-up while filling the contalner, it is recom- 
mended that the fueling connection terminate in the vapor space of 
the container. 
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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 
type containers the protect ion 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 
sys tem 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, Tub ing  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.9) 
may be used between container and regulator  or between regu- 
lator and gas-air mixer within the limits of approval  by any of 
the authorit ies listed in B.2(a).  The  use of a luminum piping 
or tubing is prohibited. In the case of removable  containers 
an approved flexible connection shall be used between the con- 
tainer and the fuel line. 
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(b)  All piping shall be installed, braced and suppor ted  so 
as to reduce to a m i n i m u m  the possibi l i ty  of vibrat ions,  s t ra ins  
or wear.  

4.6. Safety Devices  (Refer  also to B.10). 

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

(b)  The  discharge out le t  f rom safety  relief devices shall 
be located on the outside of enclosed spaces and as far as prac- 
t icable f rom possible sources of ignition, and vented  upward  
in such a manne r  as to p revent  imp ingemen t  of escaping gas  
upon containers,  or par ts  of vehicle, or on vehicles in adjacent  
lines of traffic. Loose fit t ing raincaps shall be used. 

(c) \Vhen a discharge line f rom the container  safe tv  relief 
device is used, it shall be sized and located and mainta[ned so 
as not to interfere with the required flow of gas f rom the 
safety  relief device. Such discharge line shall be able to with-  
s tand the pressure  resul t ing  f rom the discharge of vapor  when  
the safety relief valve is in the full open posit ion. 

4.7. Vaporizers.  

(a) Vapor izers  and any  par t  thereof  and other  devices 
tha t  m a y  be subjected to container  pressure ,  shall have  a de- 
sign work ing  pressure  of at least 250 psig. 

(b)  Each vapor izer  shall have a valve or suitable p lug  
which will permit  subs tant ia l ly  comple te  draining of ttle vapor-  
izer. I t  shall be located at or near  the lowest  port ion of the 
section occupied by the water  or o ther  hea t ing  medium.  

(c) Vapor ize rs  shall be securely fas tened so as to mini- 
mize the possibil i ty of becoming  loosened. 

(d) Each vapor izer  shall be p e r m a n e n t l y  marked  at a 
visible point  as fol lows:  

(1) With design working pressure of the fuel containing por- 
tion in psig. 

(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 
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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 Regula t ing  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 automat ic  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 ignition is off and the engine is not running.  
In the case of industrial  t rucks and engines opera t ing in 
buildings other  than those used exclusively to house engines, 
the automat ic  shut-off valve shall be designed to operate 
if the engine should stop. Atmospher ic  type regulators  (zero 
governors)  shall be considered adequate  as an automatic  
shut-off valve only in cases of outdoor  operat ion such as farm 
tractors,  const ruct ion equilmlent,  irr igation lmmp engines, 
and other  outdoor  s ta t ionary engine installations. 

(c) The source of the air for combustion shall be completely 
isolated from the passenger compartment, ventilating system or air 
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. S ta t ionary  or Por tab le  Engines  in Buildings. 

(a)  All engine rooms shall be well ventilated at the floor 
level. 
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(b) W he n  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 case 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 ~lischarged outside the building 
in a manner that will not create a fire or any other hazard. 

(e) Regula tors  and pressure relief valves installed in 
buildings and engine rooms shall be vented to the outside 
and discharge at least five feet away from any building open- 
ing. Such vent ing  will not be required for cmnbination engine 
fuel vapor iz ing- - fue l  reduc ing- - fue l  meter ing  devices provid- 
ing the automat ic  shutoff valve required in 4.8(b) is installed 
immediately ahead of such devices. 

( f ) . A n  approved flexible hose connection not  exceeding 
3 feet in length shall be installed at the engine end of the fuel 
line. The  flexible connect ion shall be installed in a manner  
so as to eliminate the possibili ty of damage from vibration.  
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D I V I S I O N  V. 

S T O R A G E  OF 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 imar i ly  to the storage and distr ibution 
of other petroleum products  are not covered by the provisions of 
this division. 

5.1. Storage on Premises  of User.  

(a )  C o n t a i n e r s  on the  p r e m i s e s  of use r s  t h a t  a re  no t  in 
use or  c o n n e c t e d  for  use  shal l  be s to r ed  a c c o r d i n g  to the  
r e q u i r e m e n t s  a p p l y i n g  to c o n t a i n e r s  c o n n e c t e d  for  use  in Par .  
B.6 ;  excep t  t h a t  p o r t a b l e  I C C  c o n t a i n e r s  on the  p r e m i s e s  
of i n d u s t r i a l  use rs  m a y  be s t o r e d  as f o l l o w s :  

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 ca- 
pacity, cylinders shall be kept outside or in a separate room or com- 
partment or in a special building. 

2. Containers carried as a part of service equipment on highway 
mobile vehicles should not be considered in the total storage capacity 
in 5.1 (a) 1 when such vehicles are stored in private garages, and 
are limited to one container having a capacity of not over 100 lbs. 
of LP-Gas on each vehicle. Container valves shall be closed. 

3. 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 combustible materials and in locations where they are not 
liable to excessive rise in temperature, physical damage or tamper- 
ing by unauthorized persons. Empty cylinders shall have their 
valves closed in storage and when shipped. 
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4. Storage rooms or Compar tments .  Where  cylinders are stored 
inside buildings*, they shall be enclosed in a separate room or com- 
par tment  of ample size. The walls or partit ions, floor and ceiling of 
such room or compar tment  shall be of one of the types of construc-  
tion listed below or other  construct ion equivalent in s t rength  and 
fire resistance; walls or parti t ions shall be continuous from floor to 
ceiling and shall be securely anchored. At least one wall of an in- 
side cylinder s torage 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  piaster not less 
than 2 ~  inches thick. 

Reinforced concrete. 

Brick. 

Tile, gypsum or concrete block ('cement plaster on each side to 
a thickness of ~ inch). 

Openings  from a cylinder storage room or compar tment  to 
other  parts of the building shall be protected hy a fire door classi- 
fied and labeled as suitable for use in Class B situations as defined 
in Standard for the Installat ion of Fire Doors and Windows  (No. 
80). t  

The door shall be of the swinging type and close into a rabbet  
or otherwise be made t ight  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 compar tments  shall have no open 
flame for heating or l ighting and shall be well ventilated. Empty  
cylinders shall be stored with valve end up, and .cylinder cap in 
place. 

*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. 

tSee  Appendix F, page 58-87, for availability. 
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5.2. Storage for Re-Sale. 

(a) If containers  other  than ICC contain any gas they shall 
be stored according to the requi rements  applying to such con- 
tainers when connected for use in Section B.6. 

(b) ICC 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 sha!l 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. 

(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 f requented  by the public. 
However ,  ICC specification containers  having a maximunl 
water  capaci ty of 2 ~  pounds each, such as those used with 
complete ly  self-contained hand torches and similar applica- 
tions, may  be s tored or displayed in such buildings. This  
s torage shall be limited to a total  of 24 such units. 
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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. 
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D I V I S I O N  VI. 

C Y L I N D E R  SYSTEMS F O R  COOKING,  
H E A T I N G  AND R E F R I G E R 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. Construction of Containers. 
(a) Containers shall be constructed in accordance with the 

specifications of the Interstate Commerce Commission except as 
provided in (b). 

(b) Containers 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. 

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 Division 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. 
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(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 V a l v e s  and Accessor ies .  

(a) Valves in the assembly of a two-cylinder system shall be 
arranged so that replacement of containers can be made without 
s lmtt ing off the flow of gas to the appliances. 

NOTE: This provision is not to be construed as requiring an auto- 
marie 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 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 a 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. 

6.6. Safety Devices. 

(a) ICC Containers shall be provided with safety-relief de- 
vices as requhred by the Regulations of the Interstate Commerce 
Commission. 

(b) Containers constructed in accordance with the rules of the 
A S M E  or the A P I - A S M E  shall be provided with safety relief 
devices as required by B.10 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. 

L 
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(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 downst ream fuel supply. Devices incorporated in 
the regula t ing equipment  if connected direct ly to the container  
out le t  valve will comply with this requirement .  All devices 
shall meet  the specifications of B.7(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 x8-in, water colurnn 
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 designed to provide proper 
ventilation. 

(b) Hoods, domes, or portions of cabinets required to bc 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. 

(d) Containers shall bc mounted on a substantial support or 
base secured firmly to the vehicle chassis. 

(e) Road clearance shall be as follows: 

I. In the case of trailer coaches, when the container support 
is used inside the frame members, the maximum depth shall not 
exceed ? in. from the top of the chassis to provide sufficient road 
clearance. 

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

6.9. Piping, Tubing and Fittings. 

(a) Regulators shall bc of lightweight construction and con- 
ncctcd 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. 
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(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.8(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 ~ in. and a wall thickness of not less 
than 0.032 inch, shall be used for gas service lines. 

(d) Approved gas tubing fittings shall be employed for 
making tubing connections. 

(e) The fuel line shall be firmly fastened in a protected lo- 
cation under the vehicle and outside and below any insulation 
or false bottom. Fastenings shall be such as to prevent abra- 
sion or damage to the fuel line from vibration. Where  the fuel 
line passes through structural members or floors, a rubber 
grommet or equivalent 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. The connection between the fuel line and the 
appliance shall be made with an approved flexible connector 
or expansion loop. 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. 

6.10 Appliances. 

(a) All gas consuming appliances shall have their correctness 
as to design, construction, and performance for their intended use, 
trailer coach or cargo heating, certified as follows: 

I. Determined by a nationally recognized testing agency ade- 
quately 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 production models of gas appliances at 
least once each year on the manMacturer's premises. Approval by 
the American Gas Association Laboratories, as evidenced by the 
attachment of its Listing Symbol or Approval Seal to gas appli- 
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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 combust 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  Precaut ions .  

(a)  Containers,  except  those covered in 6.1(b),  shall be 
marked,  mainta ined and qualified in accordance with cur ren t ly  
effective regulat ions of the In te rs ta te  Commerce  Commission. 

(b)  No container  shall be charged with fuel unless it bears  
the proper  markings  of the code under  which it was fabricated,  
and, in addit ion with its wate r  capaci ty and the tare weight  
of the conta iner  in pounds.  

(c) No ICC container  shall be recharged which has 
been involved in a fire unti l  it has been requalified for service 
according to ICC Regulations.  
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(d)  No  A S M E  or A P I - A S M E  c o n t a i n e r  shal l  be r e c ha r ge d  
which has been involved in a fire unt i l  it has been retested in accord- 
an te  with the requirements  for its original hydrostatic test and 
found to be suitable for cont inued service. 

(e) No c o n t a i n e r  shal l  be cha rged  w i t h o u t  the c o n s e n t  of 
the  o w n e r  thereof .  

(f) A p e r m a n e n t  c au t i on  p la te  shal l  be p rov ided  on  the  
ou t s i de  of the s y s t e m  enc losu re  and  a d j a c e n t  to the c o n s u m i n g  
a p p l i a n c e s  on t ra i l e r  coaches.  I t  shall  i nc lude  the  f o l l ow i ng  
i t ems  : 

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 C o n t a i n e r s .  

(a)  C o n t a i n e r s  shal l  be cha rged  in acco rdance  w i th  
B.1S(a)  and  one of the f o l l o w i n g :  

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 2.5 feet of public streets 
or highways. Private streets, roads or rights of way shall not be classed 
as public streets or highways. 
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D I V I S I O N  V I I .  

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 V I I  applies to s torage containers,  and dispens- 
ing devices, and per t inent  equipment  in service stations where 
LP-Gas  is stored and is dispensed into fuel tanks of motor  
vehicles. (See Division I V  for requirements  cover ing use of 
LP-Gas  as a motor  fuel.) All Basic Rules apply to this division 
unless otherwise noted. Containers and pert inent  equipment  
shall comply with the requirements  as outlined herein as well 
as with the requirements  of the state or local au thor i ty  having  
jurisdiction where the service stations will be constructed.  

7.1. Design Pressure  and Classification of Storage Con- 
tainers. 

Storage containers shall be designed and classified as follows: 

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

1949 edition of ASME 
Code (Par. U-200, U-201); 

For Gases with Vapor 1950, 1952, 1956 and 1959 edi 
Press. Not to Exceed 1949 and earlier tlons of ASME Code; 

Container lb. per in. gauge editions of AS.ME All editions of 
Type at 100 ~.' API -ASME Code U-68, Code (Par. (15.6 C.) U-69) 

200* 215 200 250 

*Container type may be increased by increments of 25. The minimum 
design pressure of containers shall be 100% of the container type des- 
ignation when constructed under 1949 or earlier editions of the ASME 
Code (Par. U-68 and U-69). The minimum design pressure of con- 
tainers shall be 125% of the container type designation when con- 
structed under: (1) the 1949 ASME Code (Par. U-200 and U-201), 
(2) 1950, 1952, 1956 and 1959 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, 
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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 except 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. 

(b )  A f i l l ing pipe in le t  t e r m i n a l  n o t  on  the  c o n t a i n e r  shal l  
be fi t ted w i th  a pos i t ive  shut -of f  va lve  in c o n j u n c t i o n  w i th  
e i ther  (1) a back  p r e s s u r e  check va lve ,  or  (2) an  excess  flow 
check valve.  

(c)  All openings in the container  except those listed below 
shal l  be e q u i p p e d  w i t h  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.7(b). 
3. Liquid level gauging devices as provided in B.7(d), B.18(d). 

and (i). 
4. Pressure gauge connections as provided in B.7(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 )  Al l  sa fe ty  rel ief  devices  shal l  be  i n s t a l l ed  as f o l l o w s :  

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 raincape. 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. 


