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The term "liquefied petroleum gaS11Eu~" es Uflted the!i'le lllt~ndard~ 
~hall mean and inclUde any materiel which i~ ~ompo~ed predominantly of 

ot the follcwing h;ydroc!lll"bom 11 or mixtures of them: :pl"Opane,, propylene, 
(normal butee or ia::iobutane) and butylenes" 

General propartie~ of the liquefied petroleum ha8e~ are that 'Under 
ll'lorlerate pre4!1~ure the gattEu11 are in a liquid ~tate. By :relea~ing pre$!1~ure 
the liquid change~ to the ga8~0'IJll ~tate. 1he ga~s ere Qhippad ~tore~ 
in the liquid torm.. 'I\lo coMioon],y ooed 1ique.f1.ed patroleu.m fl'.&rJegig mo~ 
but:me and propane.. Butane rem.aim liqui<l fit atmo!lllpheric preoeure a 
temperature belaw' ,;o°F .. ' it@1 oo:lling point.. P.ropsne remai:M liquid at 
at~pherte p.r@u•u1ure and a temparature belQI' -44""1 .. , it~ boiling point .. 

The fir~t Oeneral O!'de:r" on Ltquef'ioo Petroleum Gasei:a were 
became effective on M!y lo 1948. S~~nce then the l!!leveral Aafety 

:regulations have been found to be i.ne.dequate eM. in moo or revi~ion end 
e~ion .. 

FollOW"ing the p.roeedure flpetci:fied in ~ection 101.105 (2) W"i!!!!oo:rudn 
""""'"'"""'"'"'' im advifi!o:ry committe® wa~ appointed to review and ~~ge~t neceiiurtery 

revi~iom of the eooe., ~·'i!moor~ of the !!dViAo:ry ccmmd ttee are: 

Chairman - I,.. A .. Ob.u:'.lnjj !;., Ae OJAon Campany 9 1J&\di!11on 

lee H.. Barker 9 City 08.Jll Service, Wifu,omin PJ!l.pi.d~ 
John Fagm:i.., P.rai:ri.e City Catt Compe.ny» P.rairi.e du Chi.en 
R .. Fe lfay0'!n 11 Dri-Cast Company, Ch:leagot Illino1.l'r8 
F.dwerd J.. Page 11 Chi.et,, Fire Depertment, tlfa,di~on 
"fhomaa ti,. Qtudl 1 Bottled Ga~ Corporation of Wiele~inll Milwaukee 
'NormaD Sp:-1er1:ngsi Ch1.et 11 Fire Departmentsi !'18yville 
J'ohn 'W'ilkiMon 11 Fire !Murimee I:m,ting 'flureau9 M'llwaukee 
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IND 9.001 SCOPE 

(1) In this code the standards of the National Board of Fire 
Unde~writers Pamphlet No. ~8 have been follow:d in ?eneral. In a 
few instaq~~s ~he,order~ differ from ~he wording o~ the NFPA ~tandar~. 

(2) This code shall apply t~ plants~ 'stereo,, equfpmen"t 'ai1d 
installations storing, handling and/or using li4uefied petroleum gas; 
to reconstructions, alterations, and extension&; ~·<ll existing plants, 
stores, equipment and installations which may constitute a life or 
fire hazard, except insofar as on special applications, the Industrial 
Commission shall waive strict compliance when in its opinj,.on the 
requirements of this code cannot be reasonably fulfilled. 

(J) The following standards are intended to apply to the design, 
construction, location, installation, and operation of liquefied 
petroleum ga.s systems. These standards do not apply to marine termin
als, pipe line and similar large volume terminals, natural gasoline 
plants, refineries, tank farms, or to chemical and utility gas 
manufacturing plants, provided specific approval of construction and 
installation plans which are based on substantial equivalent require
ments have been obtained from the Industrial Commission of Wisconsin. 
For all installations using tanks over 2000 gallons water capacity, 
triplicate plans showing location and appurtenances shall be submitted 
to the Industrial Commission for approval. Persons storing, retailing, 
handling or using tanks of less than 2000 gallons water capacity shall 
obtain approval from the chief of the fire department, if there is 
one, otherwise from the Industrial Commission. A written statement 
shall be issued by every person, firm, association or corporation 
making an installation, showing that the design, construction and 
location is in compliance with these standards as stated in paragraph 
4, section 101.105 of the Wisconsin Statutes. 

(4) These orders shall apply to all buildings except: 

(a) Private residences, and outbuildings in connection 
therewith, such as barns, garages, etc. 

(b) Flat buildings used as the residence of two families 
only~ 

(c) Buildings used for agricultural purposes. 

(d) Temporary buildings or sheds used for construction 
"Purposes only. 

(5) Provided, however, that if any building or structure, 
whether above excempted or not, is especially liable to fire, and is 
so situated as to endanger other buildings or pro'p.erty; or contains 
any combustible or explosive material dangerous tb the safety of any 
building or premises or the occupants thereof, or endangering or 
hindering firemen in case of fire; then such building or structure 
shall be subject to these orders so far as may be necessary to 
protect adjoining or other buildings and their occupants and firemen. 
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(6) Basic Rules apply to all sections except ,ecti9n fr~ 9.80 1 
and unless noted in Basic Rules. 

(7) Section Ind 9.20 "bottled gas", applies to installations 
utilizing containers constructed in accordance with Interstate Com
merce Commission specificatinns. 

(8) Section Ind 9.30 applies to installations utilizing containers 
other than those constructed in accordance with Interstate Commerce 
Commission specifications. 

(9) Section Ind 9.50 applies to containers and pertinent equip
ment mounted on trucks, semi-trailers and trailers used for the 
transportation of liquefied petroleum gases. 

(10) Section Ind 9.70 applies to fuel containers for the use of 
liquefied 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.) 

(11) Section Ind 9.80 applies to the storage of containers not 
installed for use at final utilization point. 

(12) Where liquefied petroleum gas is used with oxygen the 
General Orders on Safety section Ind 1.70 shall apply. 

8L, 
(13) Section Ind 9.79 liquefied petroleum gas service stations. 

IND 9.002 DEFINITIONS 

(1) Approved means approved by Industrial Commission of Wisconsin. 

Note: The Industrial Commission will ordinarily approve 
items approved by a nationally recognized testing laboratory. 

API-ASME 
(2) lt.J;;;;~-~-::O:,::;A;.i'J;~,M'r'E''. means the editions of the "Unfired Pressure 

Vessel Code of the American Petroleum Institute and the American 
Society of Mechanical Engineers"i fle:qd.1 Unfi,ret;I ,Pressure Vessel: Code 
~~~W88ftS~l'r. . he Wi~cownn .E oiler · .. 

ASME 
(3) A.S:: ... M.~.E. means the edition of the "Unfired Pressure Vessel 

Code of the American Society of Mechanical Engineers". 

(4) Artificial Heat means heat obtained from any other source 
than solar, atmospheric or ground. 

(5) Alterations means changes affecting the strength and/or 
safety of the installations. 

(6) 
or drums 

(7) 

Container means all vessels such as tanks, cylinders, bottles 
used for transporting or storing of lieuefied petroleum gas. 
ICC 
,l!,:z~. means the Interstate Commerce Commission. 

(a) 1 c.c ,eda~ 
~~{{;) 
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(8) Commission means th~ Industrial Commission of Wisconsin. 

(9) Column Type Gauge Glass (See secti0n Ind 9.16(8)~ 

(10) Filling Density (See section Ind 9.11.) 

(11) Gas means liquefied petroleum gas in either liquid or 
gaseous state. 

(12) Utility Gas Manufacturing Plant means a plant supplying 
gas (not liquid gas) to various consumers through pipe lines. 

(13) Gas Mixing Device means a device to mix gas and air. 

(14) Mobile Fuel Tank means a tank used to supply fuel .to the 
motor of a mobile vehicle. (See section Ind 9.70) 

(15) Mobile Vehicle means any vehicle which comes under section 
Ind 9.50 of these orders. 

(16) Saddle means that part of supporting structure upon which 
the tank rests. 

(17) Skid Tank (See section Ind 9.36(6) and section Ind 9.66.) 

(18) Truck Tank means a tank securely fastened to a truck frame 
and used to transport liquefied petroleum gases. (See section Ind 9.50.) 

(19) Vapor Pressure means the pressure of saturated vapor in 
equilibrium over liquefied petroleum gas confined within a container. 

(20) Systems means an assembly of equipment consisting essentialQ 
of the container or containers, major devices such as vaporizers, car
buretors, relief valves, excess flow valves, regulators, etc., and 
interconnecting piping• 

IND 9.01 BASIC RULES 

(1) Odorizing Gases. 

(a) All liquefied petroleum gases shall be effectively 
odorized by an approved agent of such character as to indicate 
positively, by distinct odor, the presence of gas down to concentra
tion in air of not over 1/5 the lower limit of flammability. 
Odorization, however, is not required if harmful in the use of further 
processing of the liquefi~d petroleum gas, or if odorization will 
serve no useful purpose as a warning agent in such use or further 
processing. 

Note: The lowe~ flammable limits of the more commonly 
u~ed L.P.-.Gases are: Propane, 2.15 per cent; Butane, 1.55 per cent. 
These figures represent volumetric percentages of gas in gas-air 
mixtures. 



be consideredbfo ~~em~~o~~z~~!o~s~e;~i~e~ents ~f sfecttion Ind 9.01 shall 
1 0 pounds of th' h • poun s 0 e hyl mercaptan, 

"11 iop ane or 1.4 pounds of amyl mercaptan per 10 000 
::ai~n:o~fe~~l~~=·thHoweverf, ththis listing of odorants and quanfities 

e use o o er odorants that meet th d · t' 
requirement of section Ind 9.0l. e o oriza ion 

I ND 9 • 02 APPROVAL OF EQUIPMENT AND SYSTEMS 

(l) Each system utilizing I.C.C. containers shall have their 
valves, connectors, manifold valve bl' 
hoods, or b' t f ) assem ies and regulators (bases, ca ine s i desired : 

(a) Tested and listed by Underwriters' Lb t a ora cries, Inc., or, 

laboratory, 
(b) 
or, nationally recognized testing 

, (c) Industrial Co · 
Inspected and approved by the ~~"~~~:l;ng,"~" 

:fi ~OTE; Where n~cessary- t~ alter ' . - ---:-- · 
eld in order_ to_ provide fol'. diffe ' o~ to rep3:tr such 'lfsted systems in tb:e 

vaporf to Iiquid;wnrrdrawal, li~& tll~erirteiRj~,a,~~~gh. pressures, change from 
use o j .component parts which h '. u~ . c anges may be made b 

V>s~.1r!~~~~,fs>:.r;,9~~.wjth,LP~ehs. ave been md1v1dually listed by one of th~ 
'''<&m-P~.J}/l,,fJ;«fy: 

(2) Each system for domestic and/or commercial use utilizing 
containers of 2,000 gallons or less water capacity, other than t~f:se . . 

by Underwriter's Laboratories, Inc., 

Tested and listed by a nationally recognized testing 
laboratory, or, 

(c) Inspected and approved by the Industrial Commission 
of Wisconsin. 

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

(a) Testing and listing by Underwriters' Laboratories, 
Inc., or, 

(b) Testing and listing by a nationally recognized 
testing laboratory, or, 

(c) Inspected and approved by the Industrial Commission 
of Wisconsin . 

. IND 9.03 REQUIREMENT FOR CONSTRUCTION, INSPECTION AND STAMPING 

(1) Containers used with systems embodied in sections Ind 9.JO, 
9.50, 9.70, except as provided in section Ind 9.72(4), shall be. 
r'li:>;::i P"nAd. constructed and tested in accordance with the 1~ 

-- ..! ~ --·- C1,..., ..... .; - +-"Tr ~ 

C>. -
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(2) The provisions of~ section Ind 9.0.3(1} shall. not 
~be cons trued. ·a.s: pro hi l:ri ting -~"- gontinued use or. re installation of 
containers constructed and maintaiii:ed in acco:t~dance with the ~ 

~~~~i~;~E: 9.72(: 
shall -·0·er~:U.!l&st..-J:11•&:i1riv;#l@$1ferJ~"·Jn . .a,aeetJtttflre<e::r~1~,...~a:'* 0_1. 1 ate.. , 
C9m>ms!' 1!1 hi Com:mi1& ~iQ :Q efil® ea;i,:ae;:~~;g.g si'ieetiye at lib:a~.;SR';{!/f'&C::~;r 
•n9f ma. ·;1!64 , ···. s , ~· ::tAl. /CC .cJ:::f.~>~1"",.,;,./f • · ····. · · 

~!Pf) ~~~l~ing to . sh~ll, head, or any. other part~£ the . 
o_nt.amer .. subject to mternal pre~sure, shall be. 'd@.ta,:~jinq:om-

phance wit~ th~ code u_nder wluch the tank wa:s ''fal>ricated. 
p:~her weld~ng is permitted only on saddle plates, lugs· or 

. ;ack~ts attached to the container by the tank manufacturer. 

lqdc t) \Yhere _repair .or modification invoiving welding of 
ont~mers is .r~~J,'!.fr~d, the container shall be returned 

to a qualified mar.iufacture~ making containers of the same 
ty~e, · · · • 
~- nijir9Jtt~tS. rPMi~~~:_;..,,.._,;......!,....;;;;1;:;,_...""""'=~:i:~ 

. .L:L':'#:::z::;;~=~~~·(. 

I ND 9. 0 4 MARK I NG S 0 N C 0 NT A INER S 

, (1) Each container or system, exd~f>t as provided in section 
Ind 9.72, shall be marked as specified in the following: 

{a) With a marking identifying compliance with and 
other. mark~ngs required by the rules of the ,code under which the 
cont~iner is constr~cted; or with the stamp and other markings 
required by the National Board of Boiler and Pressure Vessel Inspectors. 

Underground; 
Aboveground: 

Container and system nameplate. 
Container. 

{b) With notation as to whether system is designed for 
underground or above ground installation. 

system, or 

Underground and aboveground: System nameplate. 

(c) With the name and address of the supplier of the 
the trade name of the system. 

C' ... .,. ....... __ __ .,,,.... __ ., ....L 

<. 
' . 



(d) With the water capacity of the container in pounas 
or gallons, U' >!91. Standard. 

Underground: 
Aboveground: 

Container and system. 
Container. 

(e) With the working pressure in pounds per square inch 
for which the container is designed. 

Underground: Container and system nameplate. 
Aboveground: Container. 

(f) With the wording "This container shall not contain 
a product having a vapor pressure in excess of--p.s.i. gauge at 
100° F." (See section Ind 9.13(5).) 

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

(g) With the tare weight in pounds or othe~ identified 
unit of weight for containers with a water capacity of 300 lbs. or 
less. 

Underground: 
Aboveground: 

No requirement. 
Container. 

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

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

(i) With the outside surface area in square feet. 

Underground: 
Aboveground: 

System nameplate. 
Container. 

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

IND 9.05 LOCATION OF CONTAINERS AND REGULATING EQUIPMENT 

(1) Containers and first stage regulating equipment shall be 
located outside of buildings other than buildings especially provided 
for this purpose, except small I;C~C containers and regulating equip
ment may be used indoors under the following conditions: 

(a) If temporarily used for demonstration purposes and 
the container has a maximum water capacity of 12 pounds. 

(b) If used with a completely self-contained gas hand 
torch or similar equipment, and the container has a maximum water 
capacity of 2-1/2 pounds. 

(c) As provided in section Ind 9.80. 
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(2) Each individual container shall ba located with r•spect to 
nearest important building or group of buildings or line 6f adjoin
ing property which may be built on in accordance with the following 
table: 

Wate:rt Capacity 
Per Container 

Less than 125 gallons 
l, O 125 to~ gallons 
1, Oot ~ to 2, 000 gallons 

Over 2,000 gallons 

'Minimum Distances 

Containers 
'Underground 1 Aboveground 
I 

10 feet 
10 feet 
25 feet 
50 feet 

None 
10 feet 
25 feet 
50 feet 

1 Bet. Above
' ground con
' tainers 

None 
3 feet 
3 feet 
5 feet 

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

Industrial Commission of Wisconsin 
(4) In cases of bulk storage in heavily populated or congested 

areas, the ~~~~:&lY°'""''1Mr'Y"i,a~''W~~,:iw&D&*""i,0'n 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. 

(5) In industrial installations involving containers of 150,000 
gallons aggregate water capacity or more, where serious mut1ftti_:l.i,,~~:p,9s1i_rCC;~m
bet.wee.n the:r ,o.ntaine.r and adjacent properties prevail, the ~-c-§' 
, HLl,.SSl0.11 0 J,lS.i.,C.ODSln • f' 11 d · d d t t d 
~;asc,,;;;;~~E@I ,a:z~,if~s;;a may require ire wa s esigne an cons rue e 
in accordance with good engineering practice. 

(6) In the case of buildings devoted exclusively to gas manu
facturing and distributing operations the above distances may be 
reduced provided that in no case shall containers of water capacity 
exceeding 500 gallons be located closer than 10 feet to such gas manu
facturing and distributing buildings. 

(7) Any container used in domestic or commercial service, where 
transfer of liquid is made from such containers into portable con
tainers such as on tractors, skid tanks, or similar applications shall 
be located not less than 50 feet from nearest important building. 
Special attention shall be given to maintaining the above distances 
on such transferring in· trailer camps with respect to any trailer. 

(8) Readily ignitable material such as weeds and long dry grass 
shall be removed within 10 feet of any container. 

(9) The minimum separation between liquefied petroleum gas 
containers and flammable liquid tanks or container shall be 20 feet, 
and the minimum separation between a. container and the center l,lne. 
of ,,the .. dike sha.ll be 10 feet. 

(10) 1 SU:it'able means shall be taken to prevent the accumulation of 
flammable liquids under adjacent liquefied petroleum gas containers, 
such as by diking, diversion curbs or grading. 
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petroleum gas containers shall be located within the diked area. 

IND 9. 06 ContainerVaTves-ancf'Co-ntainer Accessories. 

<J) (~"'All valve~, fittings· and accessQties connected directly 
to•the 1container i:ili:duding primary shui1'<aff valves, shall have 
a rated working pressure of at least ?Sq) 't:)sig and shall be of 
materiiL, and. design su,ita.ble for LP~a~.~~.i;:yice. Cast iron 
sha.~1,not be used for container valves, fiffiflgs, and accessories. 
ThJs does not prohibit the use of container valves made of 
malleable or nodular iron*. 

(2) All connections to containers, except safety relief cbnnec
tions, liquid level gauging devices and plugged openings, shall have 
shut-off valves located as close to the c~ntainer as practicable 
(except as provided in section Ind 9.06(5)). 

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

(4) 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 wi~h excess flow · 
valves. 

(5) 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. 

(6) Excess flow and back pressure check valves where required by 
~his!dstandards shall be located inside of the container or at a point 

/wfie~e ~he line enters the container; in the latter case, installation 
shall be made in such manner that any undue strain beyond the excess 
flow or back pressure check valve will not cause breakage between the 
container and such valve. (See section Ind 9.50 for tank truck 
requirements.) 

(7) Excess flow valves shall be designed with a by-pass, not 
to exceed a No. 60 drill size opening to allow ~qualizatibn of 
pre 
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(2) In systems where the gas in liquid form without pressure 
reduction enters the building (see section Ind 9.12) only heavy walled 
seamless brass or copper tubing with an internal diameter not greater 
than J/32 inch, and a wall thickness of not less than J/64 inch shall 
be used. This requirement shall not apply to research and experimental 
laboratories, buildings or separate fire divisions of buildings used 
exclusively for housing internal combustion engines, and to commercial 
gas plants or bulk stations where containers are charged, nor to indust
rial vaporizer buildings. 

(3) Pipe joints may be screwed, flanged, welded, soldered or 
brazed with a material having a melting point exceeding 1000° F. 
Joints on seamless copper, brass, steel or non-ferrous gas tubing 
shall be made by means of approved gas tubing fittings, soldered or 
brazed with a material having a melting point exceeding 1000° F. 

(4) For operating pressuresof 125 psig or less, fittings shall be 
designed for a pressure of at least 125 psig. For operating pressures 
above 125 psig, fittings shall be designed for a minimum of 250 psig. 

(5) The use of threaded cast iron pipe fittings such as ells, 
tees, crosses, couplings and unions is prohibited. 

(6) Strainers, regulators, meters, compressorsj pumps, etc., are 
not to be considered as pipe fittings. This does not prohibit the use.J 
of malleable, nodular or higher strength gray iron for such equipment.1r 

(7) All materials such as val~e seats, packing, gaskets, 
diaphragms, etc., shall be of such quality as to be resistant to the 
action of liquefied petroleum gas under the service conditions to which 
they are subjected. 

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

(a) Only appliances which are necessarily portable or 
which have to be moved from pla.ce to place or which require a vibration 
joint, may be connected with flexible hose. On such appliances the 
shut-off shall be in the solid connection or piping only, and not at the 
appliance end of the hose; industrial equipment is exempt from this 
provision. 

(b) Only approved hose of proper design and good quality 
shall be used, and it shall be securely attached to each end. 

(c) The key of the shut-off on an independent connection 
shall not be within 6 inches of the key of any other shut-off. In such 
an installation the keys shall be in directions perpendicular to each 
other so that the possibility of the accidental turning on of the gas 
at the wrong shµt-off will be lessened. 

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

*For informatit;i~ as to th·e suitability of malleable, nodular or high 
.stren?t~ gray 1ro~ for usti, refer to Standards of th_e American Society 
~of Testmg !Y:f:tenals (A47-52, A33~-51T: or A126~42 ~fass B or'C). 
S-ee•Append1:Xf1.F, page S~, for ava1lab1hty: ·1c1 •·•:;·.! 



-10~ 

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

(f) Where an appliance, such as a gas iron for industrial 
work, is always used in the same location, but its operation demands 
a flexible hose, the flexible hose shall be permanently attached at 
the supply end by a threaded or other secure metal connection, and the 
appliance end shall be provided with a secure metal joint, which can 
be conveniently made and separated, in preference to a rubber slip end. 

(g) Where the hose is likely to be subjected to excessive 
temperatures, either through accident or because of the special nature 
of the appliance, only hose properly protected or made up of noncom
bustible material shall be used. 

(9) All piping, tubing, or hose shall be tested after assembly 
and proved free from leaks at not less than normal operating pres
sures. After installation, piping and tubing of all domestic and 
commercial systems shall be tested and proved free of leaks using a 
manometer or equivalent device that will indicate a drop in pressure. 
Test shall not be made with a flame. 

(10) Provision shall be made for expansion, contraction, jar
ring, and vibration and for settling. This may be accomplished by 
flexible connections. 

(11) Piping outside buildings may be buried, aboveground, 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. 

IND 9.08 HOSE SPECIFICATIONS 

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

(2) 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 pres
sure of twice the vapor pressure of the product at 100° F. for which 
the container is designed. 

(3) 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. 
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(4) Where hose is to be used for transferring liquid from o~e 
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. 

IHD 9. 09 SAFETY DEVICES 

(1) Every container except those 
l~~~~~~,,~~"""""~.a:lo.· and every vaporizer (except motor fuel vapor-

izers and except v~ori.zers described in,section Ind 9.10(3) and 
section Ind 9.26(l)(c))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 
free vent to the outer air with discharge not less than 5 feet horiz
ontally away from any opening into the building which is below such 
discharge. The rate of the discharge shall be in accordance with the 
provisions of Appendix A, or Appendix B in the case of vaporizers. 

(2) 
to start 
pressure 

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

Containers. ~+ampecl_ Minimum Maximum 
u- 6 8,(JU u- 6 9-~-~· 

~~~~~~*llt>1l . . . . . . . . . . . 110% 125% 

ASME ~nt. U-200~U-20l~ 
~ ........................ . 88 

88 

88 

ASME 

...... 

(a.) /Cc. 

a 
7.5 ~ ~ ~ ./tP7J 

~ ~ 1 d a-/~ 
d ~·ce ~ ~~d6-~, 

100 

100 

100 

.~ ~ 

~ ~-J: 



I 

(3) Safety re lie; ,dey ... 1.·_ce,s'··.u .. ed. with syst.ems e~.u .oyin.g; cg,ntainers 
other than those ,, .. , ·· , ·· .. ·... · I.-C .C .• s~IH:l shall 
be so constructed as to dis charge at not le

1

s s than the rat~ s shown in 
Appendix A, before the pressure is in excess of 120% of the maximum 
permitted start to discharge pressµre setting of the device. Such 
valves shall also be rated according to the requirements of the ~· 

, ~:· '~' ~ Wi sconsiri) Unfired Pressure Vessel 
Code. · 'B:liler and \ 

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

'' lie 

(5) Safety relief valves shall be so arranged that the possibility
1 

of tampering will be minimized; if pressure setting or adjustment is ' 
external, the relief valves shall be provided with approved means for 
sealing adjustment. 

\ 
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(6) No shut-off valves shall be installed between the safety 
relief valves and the container except that a shut-off valve may be 
used where the arrangement 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 al
low either of the safety relief valves to be closed off but does 
not allow both safety valves to be closed off at the same time. 
Another exception to this may be where two separate relief valves 
are installed with individual shut-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. 

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

(8) Each container safety relief valve used with systems, except 
as provided in section Ind 9.72, shall be plainly and permanently marked 
with the following: "Container Type" of the pressure vessel on which 
the valve is designed to be installed; the pressure in _psi·· gauge 
at which the valve is set to start to discharge; the actual rate of 
discharge of the valve in cubic feet per minute of air at 60° F. and 
14.7 pounds per square inch, absolute; and the manufacturer's name 
and catalogue number, for example: T200-250-4050 AIR--indicating 
that the valve is suitable for use on a Type 200 container, th~,it is 
s e t to s tart to d i s ch a r g e at 2 5 0 . ps :t g a ug e ; and that it s rate of 
discharge (section Ind 9.09(2) and (3)) is 4050 cubic feet per minute 
of air as determined in Appendix 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 conversion factors given in the table following Appendix A. 

Note 2: Frequent testing of safety relief valves, as would be 
required where there is a probable increase or decrease of the re
leasing pressure of the valve due to clogging, sticking, corrosion 
or exposure t6 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 pro
tected against the weather. Further, the temperature variations 
are not sufficient to bring about any permanent set of the valve 
springs. Another reason is that the gases are odorized and 
instant warning is given of any escape of gas. Although general 
storage of these gases has been on a widespread scale for more than 
20 years, industry experience has not shown any case of these 
safety valves not functioning properly. 

(b) It is recognized, however, that like all mechanical 
devices, these valves cannot be expected to remain in reliable 
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operative condition forever, hence it is suggest~d that in the 
case of containers exceeding 2000 gallons water capacity, they 
be tested at approximate~y 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. 

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

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

(11) The discharge from the. safety relief device of a stationary 
container shall not terminate in any building except relief devices 
on containers covered by section Ind 9.05 (l)(a)(b)(c) nor beneath 
any building. 

IND 9.10 VAPORIZER AND HOUSING 

Note: Section Ind 9.10 does not apply to motor fuel vaporizers. 
See section Ind 9.76. 

(1) Indirect fired vaporizers utilizing steam, water or other 
heated medium shall be constructed and installe·d as follows: 

(a) Vaporizers shall be constructed in accordance with 
the requirements of the . . .. a ..... 1a ...•.. 1:i .. ..l ... t.i: .. 'if. ~-•. a.. ""'· n~~tu:~~~g:e~~ffle""'1~~~4--

3:d.i lrerand l~-Wisconsin Unfired Bressure Vessel Code and shall be permanently 
marked as follows: 

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

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

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

With the name or symbol of the manufacturer. 

(b) Vaporizers 
are exempted i!!!!!~~~:ti9~~~---ii~~~~-S~L....-4:~r;:.,J:~~ 

e~ -,.__,,-.... ag,;~~~~~~~~~~ill,1..-ru;it,.t i,...~~""""'"~~~ilJ:li'""- fk 
oiler 1md.wisccnsin 'Unfired Pressure Vessel Code shall have a design working 

pressure of not less than 250 psi gauge and need not be permanently 
marked. 

(c) Heating or cooling coils shall not be installed 
inside a storage container. 
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(d) Vaporizers may be installed in buildings, rooms, 
sheds, or leantos used exclusively for gas manufacturing or dist
ribution, or in other structures of light, non-combustible construction 
or equivalent, well ventilated near the floor line and roof. 

(e) Vaporizers shall have at or near the discharge, a 
safety relief valve providing an effective rate of discharge in ac
cordance with Appendix B, except as provided in section Ind 9.33 (4) 
(a). 

(f) Vaporizers shall be provided with suitable automatic 
means to prevent liquid passing from the vaporizers to the gas dis
charge piping. 

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

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

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

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

(k) Vaporizer houses shall not have unprotected drains to 
sewers or sump pits. 

(2) Atmospheric vaporizers employing heat from the ground or 
surrounding air shall be installed as follows: 

(a) Buried underground or, 

(b) Located inside building close to a point at which 
pipe enters the building provided capacity of unit does not exceed 
one quart. 

(c) 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 authorities 
listed in section Ind 9.02 demonstrate that the assembly is safe with
out safety relief valves. 

(d) Vaporizers designed primarily for domestic service 
shall be protected against tampering and physical damage. 
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and installed as follows: 

(a) With the 
applicable to the maximum 
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vap9riz~rs sp~+i be poµstructed, marked, 

a;~~~ ..• ~~~£ ~.v~~ 
requirements of the ~ that are 
working conditions for which the vaporizer 
Ind 9.03. 

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

(4) 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~iQn to 
permit completely shutting off when desired, of all flow of g~~ or 
liquid from container to vaporizer. · 

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

(6)Vaporizers may be installed in buildings, rooms, housings, sheds, 
or lean-tos used exclusively for gas manufacturing or distribution. 
Such structures shall be of noncombustible construction or equivalent, 
and well ventilated near the floor line and roof. See section Ind 9.09 
for venting of relief valves. 

(7) 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. 

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

(9) Vaporizers shall be provided with means for manually turhing. 
off the gas to the main burner and pilot. 

(10) 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. 

(11) Pressure regulating and pressure reducing equiment if 
located within 10 feet of a direct fired vaporizer shall be separated 
from the open flame by a substantially air-tight non-combustible, 
partition or partitions. 
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(l~) Ex~ept as provide~ in Pectiop Ind 9,10(6) the following 
minimum distances shall be maintained between ~irect fired vaporizers 
and nearest important building or group of buildings or line of 
adjoining property which may be built upon: 

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

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

50ftet for vaporizers having a vaporizing capacity exceed
ing 100 gallons per hour. 

(13) No direct fired vaporizer shall raise the product pressure 
within the storage container over the pressure set out in tne second 
column of table in sectioh Ind 9.31. 

(14) 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. 

(15) Vaporizers shall not be provided with fusible plugs. 

(16) Vaporizer shall not have unprotected drains to sewers or 
sump pits. 

(17) Direct gas-fired tank heaters shall be constructed and 
installed as follows: 

{a) Direct gas fired tank heaters, and tanks to which 
they are applied shall only be installed aboveground. 

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

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

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

(e) Tank heaters shall be equipped with an automatic 
safety device to shut off the flow of gas to main burners, if pilot 
light should fail. When flow through pilot exceeds 2000 Btu per hour, 
the pilot alas shall be equipped with automati9 safety device to shut 
off the flow of gas to the pilot should the pilot flame be extinguished. 

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

(g) The following minimum distances shall be maintained 
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b~tv~en a storage tank heated by a direqt f~re4 tank ~eater an4 
nearest important building or group of buildings Or line Of adjoining 
proterty which may be built upon: · 

(h) 10 feet for storage containers of less than 500 gallonr 
water capacity. 

(i) 25 feet for storage containers of 500 to 2000 gallons 
water capacity. 

( j ) 50 feet for storage containers of over 2000 gallons 
water capacity. 

(18) No direct fired tank heater shall raise the product pressure 
within the storage container over 75 per cent of the pressure set out 
in the second column of the table of section Ind 9.Jl(l). 

(19 
tti a <:vi'l 
th41) ho 

INJ 9.11 FILLING DENSITIES' 

(l) The "filling density" is defined as t~e per cent ration ~f
we i ht of the gas in a container to the weight of .water the c.n 

th~ g_ll h ld t 600 F All containers shall be filled according ta1ner w1 o a • 
to the following filling densities: 

MAXIMUM PERMITTED FILLING DENSITY 

Underground 

Aboveground Containers 
Containers 

Specific Gravity 0 to 1200 Gals. Over 1200 Qals. All 

at 60° Total Water Cap. Total Water Cap. Capacities 

.473 - .480 38% 41% 42% 

.481 - .488 39 42 43 

.489 - .495 40 43 44 
44 45 

.496 - .503 41 
46 

.504 - .510 42 45 
46 47 

.511 - .519 43 48 

.520 - .527 44 47 

.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 
54 55 

.577 - .584 51 
56 

.585 - .592 52 55 

.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 
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(2) The maximum liqui~ volume i~ per cent or tbe total container 
capacity may be determined for LP Gases at any liquid temperature by 
using the formula shown in Appendix C. 

(3) The maximum liquid volume in per cent of total container 
capacity shown in Appendix D may be used in lieu of the preceding 
Table section Ind 9.11(1) to determine the maximum quantity that may be 
placed in a container. 

IND 9.12 LIQUID INSIDE BUILDING 

(1) No gas in the liquid phase shall be piped into any building 
for fuel purposes excepti 

(a) Buildings devoted exclusively to housing equipment 
for vaporization, pressure reduction, gas mixing, gas manufacturing 
or distribution. 

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

(c) In domestic installations 
piped into a building at more than 20 psi 
initial pressure reducing devices shall be 
building. 

no liquid or gas shall be 
gauge pressure. The 

installed outside the 

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

IND 9.13 TRANSFER OF LIQUIDS 

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

(2) Containers shall be filled or used only upon autorization 
of the owner. 

(3) Gas or liquid shall not be vented to the atmosphere to 
assist in transferring contents of one container to another (except as 
provided in section Ind 9.74{4). 

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

(5) The maximum vapor pressure of the product at 100° F. which 
may be transferred into a container shall be in accordance with 
sections Ind 9.31, 9.51, 9.72. 
r~) 

(6) Marketers and users shall exercise precaution to assure that 
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that only those gases for which the system is designed 1 examined, and 
listed, are employed in its opera ticn, particularly with regard to 
pressures. 

( 7) Pumps or compressors shall be de signed for use with LP-.£l.'as. 
When compressors are used they shall normally take suction from the 
vapor spcae of the container being filled and discharge to the vapor 
space of the container being emptied. When low teuperatures so reduce 
the vapor pressure that the compressor will not function satisf actor.:il..y, 
the compressor may take suction directly from the air and discharge 
through a suitable moisture removing medium to the container being 
emptied. 

(8) Containers at trailer camps shall be charged in accordance 
with one of the following: 

(a) At a properly equipped container charging plantwhich 
complies with all applicable requirements of these standards. Such 
as charging plant and storage containers shall be enclosed by a 
s ui table fe nee (so called 11 manproof") which shall have the gates 1 ocked 
when the plant is unattended. 

(b) At a trailer coach location directly from a tank 
truck into the container or containers installed at any one trailer 
coach with the following 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 accumu
lated at the tank truck for charging such charging shall not be done 
within 50 feet of the nearest building, trailer, or group of buildings 
nor within 25 feet of public streets or highways. Private streets, 
roads, or rights of way shall not be classed as public streets or 
highways. 

IND 9.14 TANK CAR OR TRANSPORT TRUCK UNLOADING POINTS .AND OPERATIONS 

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

(2) A TANK CAR CONNECTED sign~> te 
~IP~l~:PJ· ~~~~--~~--~shall be installed at the active end or 

the siding while the tank car is connected for unloading. 

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

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

(5) 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. 

(6) The tank car or transport truck unloading point should be 
located with due consideration to the following: 
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(a) Proximity to railraods and hig~way tf~!fic. 

(b) The distance of such unloadin~ point from adjacent 

(o) With respect to buildings on installer's property. 

{d) Nature of occupancy. 

( e) Topography. 

(f) Type of construction of buildings. 

{g) Number of tank cars or transport trucks that may be 
safely unloaded at one time. 

(h) Frequency of unloading. 

(7) Where practical, the distance of the unloading point should 
conform to the distances in section Ind 9.05(1), except that lesser 
distances may be used, keeping in mind the ~ove items and upon 
approval of the authority having jurisdiction. 

(8) Personnel performing installation, operation and maintenance 
work must be properly trained in such function. 

IND 9.15 ELECTRICAL CONNECTIONS AND OPEN FLAMES 

(1) All electrical equipment in vaporizer houses, except those 
housing direct fired vaporizers, pumphouses and cylinder filling 
rooms, or other similar locations shall be of ~he type approved for 
use in Class I, Group D, Hazardous Locations ~the-~ 
.~Wisconsin state Electrica1 Code. 

(2) Open flames or other sources of ignition shall not be permit
ted in vaporizing houses except hose housing direct fired vaporizers, 
pumphouses, container charging rooms, or other similar locations. 
No direct fired vaporizers shall be permitted in pump houses or 
container charging rooms. 

IND 9.16 LIQUID LEVEL GAUGING DEVICE 

All . ·· ei'lcc... 
(1) .CotA~i~at,, inolulU.ng , .· . 11 vttb water etu1•01 

200. P<ltn1&1l •hall be ~h~~ by w111.dght,, ~- in eCM.eot:tOA 
li~i.a petroaum fsUJ Q ~ ii0t1t:11r t\tel. 

(2~ Each.~ontai~er, except containers charged by weight, shall 
be equipped with a liquid l:v.el gau~ing device of approved design. 
These gauges shall be used in charging containers as required in 
$ection Ind 9.11. 

. ~3) All gauging devices shall be arranged so that the maximum 
liquid level for butane, for a 50-50 mixture of butane and propane 
and fo: propane, to which the container may be oharged is read~ly ' 
det~rmi?able. The g~llonage c~pacity (section Ind 9.11), w~ether for 
cylindrical or spherical containers, and whether for use with 
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boveground or underground containers 
a · device or system nameplate.or gaugin~ . 
plate and part on the gauging device. 

shall be marked on either 
part may be on the system name~ 

.. of the product to the (4) Gauging devices that requiref~;:~a~~~e and slip tube, shall 
atmosphere, such as the rotardy tlube,maxfmum opening is not larger than d · d that the blee va ve 

1 be so esigne .d d with excess flow va ve. a No. 54 drill size, unless provi e 

(5) Gauging devices shall have a design wo . rking pressure of at 
least 250 pounds per square inch gauge. 

. °"hall be designed to indicate the (6) Length of fixed tube de~1ce :a be filled for the product 
maximum level to which the co~ta~nerd o! the volume of the product at 
contained •. This ~evel sha~~t ~ f~~~ing density for above gro~nd. 
400 F. at its max1~u~ perm1 ~uried containers. Refer to App~ndix E 
containers and at 50. F. f~r. f h" h tube shall be designed. for calculating filling poin~ or w ic 

. . d n conta;ners other than 7) When a fixed tube ~evic~ is use o in i~ches carried out 
the length of the dip_tudoe,_:~p~~ss~:tters "DT" shall be 

to one decimal place and pref1xe ~1 e 
stamped on the exterior of the device 

a ... --
the4ip~.._,._. 

'.Pf'$n..4 Wi\l:t ~~ ~ft 
(14~-~~f/l 

(8) 'G~tige glasses of the columnar typi ~hall be redtricted 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 adequately protected 
with a metal housing applied by the gauge manufacturer. 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, commercial and industrial installations. 

(9) 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 protected 
against physical damage and breakage. 

IND 9 .17 USE OF APPROVED APPLIANCES 

(1) All new appliances burning liquefied petroleum gas (whether 
domestic or commercial type) shall be approved for such use by a 
recognized testing laboratory, and, as evidence of such approval, shall 
have a label or seal, or manufacturer 1 s marking sufficient to itentify 
it in the published listings of such a laboratory. Certain existing 
appliances, except water heaters, if of good design and adaptable for 
the purpose, may be converted to the use of liquefied petroleum gases, 
provided burners, regulators, and other appurtenances or equipment 
employed in the conversion are approved, and provided the conversion 
is made in an approved arid workmanlike manner. 
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(2) TheID::Junting and arrangement of appl:iences and their vent 

pipes with respect to clearances to combustible material, shall 

be in accordance with the provisions of section Ind 9.05. A 

clearance of 1-1/2 times the diameter of the vent pipe shall be 

maintained from combustible material. 

(3) Vents from and connections to appliances and safety 

shut-off devices, shall be in accordance with the provisions of 

section Ind 52.18 of the State Building Code. 
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IND 9. 20 CYLilIDER SYS TEM3 

('.}.) Sometimes called bottled gM, applies specifically to system.q utilizing 
containers constructed in aoco~qanqe ¥ith the Intersta~e Commerce Commission 
Spe~ifications. 

(2) Except as provided in section Ind 9.21(3), each container shall be 
marked with itl'! water capacity in pounds or other identified unit of weight. 

(3) If a container is filled and maintained only by the owner or hil'l repre
sentative and if the water capacity of each container is identified by a code, 
compliance with section Ind 9.21(2) is not required. 

(4) 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. 

(5) .A system shall include the conte.iner base or bracket, containers, container 
valves, connectors, manifold valve a.qsembly, regulators and relief valves. 

IND 9.22 LOCATICN OF CCNT.AINERS .AND REGULATING EQUIPMENT 

(1) 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 regulating equipment are not in contact with the ground and the 
compartment or recess is drained and ventilated hori?;ontally to the outside air 
from its lowest level, with the outlet at least 3 feet away from any bu.ilding open
ing which is below the level of such outlet. Except as provided in section Ind 
9.26, the discharge from safety reliefs shall be located not less than 3 feet 
horizontally away from any building opening which is below the level of such 
discharge. Discharge from any safety relief device shall not terminate in any 
building, nor beneath any building unless such space is well ventilated to the 
outside. 

(2) 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. 

nm 9.23 CONTAINER VALVES .AND ACCESSORIES 

(1) Valves in the Msembly of multiple container systemq shall be arranged so 
that replacement of containers can be made without shutting off the flow of gas in 

the system. 
Note: This provision is not to be con.gtrued as requiring 

an automatic change-over device. 

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

Note : The use of locks i1'1 not usually desirable because 
it prevents acceRs to gas controls in case of emergency. 
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(3) Valves and connections to the containers shall be protected while in 

tran.qit, in storage, and while being m~ved into final utili~ation,_ a~ foll°".!'s: 

(a) By setti:p.g into recess of_ container to pre'Vent por3sibility of their 
being struck if container is dropped upon a flat Burface, or 

(b) By ventilated cap or collar, fa!'ltened to container capabJ.e of 
wi thl'3tanding blow from any direction equivalent to that of a 30-pound weight 
dropped 4 feet. Construction muat be auch that a blow will not be transmitted to 
valve or other connection. 

(c) When containers are not connected to the system, the outlet valves 
ahall be kept tightly closed or plugged, even though containera are considered 
empty. 

(d) Containers which are recharged at the installation sha,11 be pro
vided with excea.s. flow or back flow check valves to prevent the discharge of 
container contenta in case of failure of the filling or equalizing connection..q. 

IND 9. 24 SAFETY DEVICES 

(1) Containers shall be provided with safety devices as 
'~~~~~~~~. ~ 

(2) When the delivery prei:isure from the final stage regulator is not mor~.P. t 
than 5 psig, the low pressure s~de shall be equippe?- with a relief va,lve, "l'..s0et1 ;i;a 
discharge at not lesl'I than 2 timeA, and not more than .'.3 times the delivery 
pres1=mre, but not more than 5 pl'li in exceAs of the delivery pressure. When the 
delivery preAsure iA-more than 5 psi the relief valve shall be set to start to 
discharge at not less than lt times and not more than 2 ti~~s the delivery press
ure. This requirement may be waived on liq~id feed sy.stem.q utilizing tubing 
.specified in Bection Ind 9.07(2). When a regulator or pressure relief valve is 
used in..qide a building for other than purposes outlined in section Ind 9.05(1), 
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 3 feet horizontally away from any building opening which is below such 
discharge. (These provision..q do not apply to individual appliance regulators 
when protection is otherwise provided; nor to sectiomind 9.26 and 9.09(11). In 
buildings devoted exclu.cJively to gas diRtribution purposes, the space above the 
diaphragm need not be vented to the outside. ) 

IND 9.25 REINSTALLATION OF CONTAINERS 

_(l) be retel'lted, containers shall not be rein..qtalled until they 
and otherwise maintained.:im-&ee~e~~ 

~~~~---'·i1',,""'. --4.,':'JL .... .._.;:'~,)~' : I 

IND 9.26 USE OF GAS FOR INDUSTRIAL APPLICATION,g WHERE OX'!GEN IS rwr REQUIRED 
AND PERMISSIBLE PRODUCT 

(1) Where portability of containers is necessary making their location out
side the building or structure impracticable, containers may be located for u.qe 
but not for storage inside the building or .structure, only: where ga.s is to be 
used for industrial processing or repair work in an indu.qtrial building or 
structure being employed for indu.qtrial purpose.q; or where it is to be u.qed in 
the con.qtruction, repair or improvement of buildings or structures and their 
fixtures and equipment. Such irn:itallations are subject to the following 
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additional rules: 

(a) 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 .c:iui table for U!'3e with liquefied petroleum gas. 

(b) The aggregate capacity of the containers conr;.ected to each portable 
manifold shall not exceed 300 pounds of gas "by weight, and not more thr.n one .c:iuch 
manifold with containers may be located in the same room unless separated by at 
least 50 feet. 

(c) Hanifolds and .fittings connecting containers to the pres1=mre reducing 
regulator inlets shall be designed to wi th.citand without rupture at least 500 p.cii 
gauge. 

(d) ContainerFl, regulating equipment and manifolds shall be located 
where they are not subjected to excessive rise in temperature, physical damage 
or tampering by unauthori7ied persons. 

(2) A product shall not be nlaced in a container marked with a service pressure 
less than four-fifths of the maximum vapor pressure of product at 130°.F • 

, I 

1l4o.s£ ,.sn,.,,,Pf!O 
IND 9.30 SYSTEJVS UTILIZING CONTAINERS OTHER TJI.AN~I ~C .C. 

( 1) This .section 
other than th08e 
-~-£,;._.,.m,.y~ 

lies ~pe/~2·£~cally to; ty.citems utili7iing stor~~e containers 
' , 

S) .. ~._.,_...--

Container Type 

·l .( 1 ~ co so~~ 
100 
125 
150 
175 
200** 

All basic ru~es apply unles.s otherwise noted in the Basic Rule.s. 

For Gases with Vapor .P.ress. 
Not to Exceed lb. per sq.in. 
gauge at 100°.B'·. 

Col. (2) 
so~~ 

100 
125 
150 
175 
215 

so~• 
100 
125 
150 
175 
200 

lOOi~ 

125 
156 
187 
219 
250 

if New ,gtorage container.g of the 80 type have not been authori7ied since Dec. 
31, 1947. I 

!I 
of" 25" 

c~"onitai'~~ 

~~~,~~~ -

eo11~ 3 • 4 -' !lmthart..a 
\ai~tl"l~"1W .. ~•fU, ~·.,•----• 

', ( (· '" /: ,, 

! 
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···~·"~·~ ............... vu vvuvtt.uie.i:·f> may oe .Locat.ed in the same room unless separated by at 
least 50 feet. 

(c) Hanifolds and fittings connecting containers to the pres1rnre reducing 
regulator inle"ts shall be designed to wi th!'ltand without rupture at least 500 p::li 
gauge. 

(d) ContainerFJ, regulating equipment and manifolds shall be located 
where they are not subjected to excessive rise in temperature, physical damage 
or tampering by unauthori7-ed persons. 

(2) A product shall not be nlaced in a container marked with a service pressure 
less than four-fifths of the maximum. vapor pres.ciure of product at 130°F • 

I 

114osf ,STA1fof.PEI) 
IND 9.30 SYSTEMS UTILIZING CONTAINERS OTHER TJI.AN~r~c.c. 

(1) This section 
other than those 
S}.~ All basic rules apply unless ot-herwise noted in the Basic Rules. 

Container Type 

·l .( 1} 
c 0 80~f 

100 
125 
150 
175 
20Q·W\{. 

For Gases with Vapor P.r-ess. 
Not to Exceed lb. per sq.in. 
gauge at 100°.F ~ 

Col. (2) 
80~} 

100 
125 
150 
175 
215 

100~~ 

125 
156 
187 
219 
250 

~~ New storage container.q of the 80 type have not been authori7.ed since Dec. 
31, 1947. 

r'"' 

'rtainer 
9"'.11Jl~ 
oYthe 

I 



-26-

IND 9.32 CONTAINER VALVES .AND ACCESSORIES, FILLER PIPES AND DISCHARGE PIPES. 

(1) The fi.lling pipe inlet terminal !=lhall not be located in.c:Jide a building. 
For containers with a water capacity of 125 gallom:i or I!lore, such· terrn:i. nals shall 
be located not leAs than 10 feet from §.ny building, see section, Ind 9.05 (1) and 
preferably not lesFJ than 5 feet from any driveway, and shall be located in a 
protective ho~ging built for the_purpoFJe. 

(2) The filling connection i:ihall be fitted with one of the following: 

(a) Combination back-preAsure check valve and excess flow valve, 

(b) One double or 2 single back-pre~sure check valves, 

(c) A positive shut-off valve, in conjunction wj_th either: 

1. An internal back-pressure valve, or 
2.. An internal excess flow valve. 

(J) All openings in a container shall be equipped with approved automatic 
excess flow valves except in the following: filling connections M provided in 
section Ind 9.32(2); safety relief connection9, liquid level gauging devices 
as provided in sectiomind 9.32(2), Ind 9.16(4) and Ind 9ol6(9); presAure gauge 
connections as provided in section Ind 9.06(5), a9 provided in FJection Ind 9.32 
(11) and (12). 

(4) No excesl'l flow valve is required in the withdrawal l'lervice line providing 11 i·:" 
the following are complied with: 

(a) Such system9 1 total water capacity does not exceed 2,000 U.S. 
gallonFJ. 

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

container; or 

into or on the service 

into or on the service 

1. threaded directly into the service outlet of the 

:2. is an integral part of a substantial fitting threaded 
outlet of the container; or 
3. threaded directly into a substantial fitting threaded 

outlet of the container. 

(c) The shut-off valve 1-Fl equipped with an attached handwheel or the 
e EJ.Ui valent. 

(d) The controlling orjfice between the contents of the container and 
the outlet of the shut-off valve does not exceed 5/16 inch in diameter for vapor 
withdrawal FJy.citem"l and 1/8 inch in diameter for liquid withdrawal syAtemci. 

(e) An approved pressure-reducing regulator is directly attached to 
the outlet of the shut-off valve anq is rigidly supported, or that an approved 
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presirnre-reducing regulatoris attached to the outlet of the shut-off valve by means 
of a :=mi table flexible connection, provided the regulator is adequately supported 
and properly protected on or at the tank. (See section Ind 9.38) 

(5) All inlet and outlet connection..q except safety relief valYes, liquid 
level gauging devices and pres.c:m.re gauges on containerl'l 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 comnrunicate with 
vapor or liquid space. Labf?'.!-s may be on valves. 

(6) In lieu_ of an ~xcess fl~ valve; openings may be fitted with a quick-clos
ing inte.xnal valve which except during operating periods Ahall remain cloAed. The 
internal mechanism for such-valves may be provided with a secondary control which 
shall be equipped with a fu!'lible plug (not over 220°F. melting point) which will 
cause the internal valve to cloFJe automatically in case of fire. 

(7) 'Not more than 2 plugged openings shall be permitted on a container of 
2,000 gallonq or less water capacity. 

IND 9.33 SAFETY DEVICES 

(1) General: All safety devices shall comply with the following: 

(a) All container safety relief devices shall be located on the containerA 
and shall have direct communication with the vapor space of the container. 

(b) In indu.qtrial and gas manufacturing plants, discharge pipe from 
safety relief valves on pipe lines within a building shall discharge vertically 
upward and shall be piped to a point outside a building. 

(c) Safety relief device discharge terminaLq shall be so located as to 
provide protection against physical damage and such discharge pipes shall be fitted 
with loose raincapA. Return bends and restrictive pipe fittings shall not be 
permitted. 

(d) If desired, discharge lines from two or more safety relief devices 
located on the same unit, or similar lineA from two or ' more '.different units, 
may be run in~o a corrJnon discharge header, provided ~hat 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 i=rntting of safety relief valves are 
the same. 

(e) Each storage container of over 2,000 gallons water capacity shall be 
provided with a AUitable pressure gauge. 

(f) When the delivery pressure from the final stage regulator is not 
more than 5 pounds, the low pressure side shall be equipped with a relief valve, 
set to start to discharge at not less tl}.an 2 times, and not more than 3 times 
the delivery pressure, but not more than 5 pounds in excess of the delivery 
pressure. When the delivery pressure is more than 5 potmds, the relief valve shall 
be set to not less than li times and not more than 2 times the delivery pressure. 
This requirement may be waived on liquid feed ,qystem9 utili~dng tubing specified 
in section Ind 9.07(2). 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 vente~ to the outside air with the discharge outlet 
located not less than 5 feet hori~ontally away from any opening into the 
building which is below such discharge. (These provi!'lions do not apply to 
individual appliance regulators when protection is otherwise provided. In buildings 
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devoted exclw=iively to gas distribution purposes, the space above the diaphrae;m 
need not be vented to the outAide.) 

(g) Discharge from any safety relief device shall not terminate1 in 
any building; nor beneath any building u~1leAs such Apace ii=! well ventilated to the 
outside. 

(2) Abov~ground Containeri::; : Sefety d.evices for aboveground containers shall 
be provided as follows: 

(a) Containers of 1,200 gallons water capacity or less which may 
co:'.lta~_n liquid fuel when installed aboveeround, either permanently or temporarily, 
Flhall ha~re the rate of discharge specified in Append:i.x A provided by spring-loaded 
relief valve or valveFJ, or by a combination of such relief valveFJ and suitable 
fmie plugs; provided the total di.cicharge area of the fw=ie plugs in each container 
does not exceed .25 FJq.in •. and the spring-loaded reHef valve provide.c:; at least 30% 
of the required rate of discharge. 

(b) The fui:iible metal of the fuse plugs shall have a yield temperature 
of 208°F. minimum and 220°F. maximum. Relief valves and fuse plug.ci shall have 
direct commTu.vi.ication with the vapor space of the container. 

(c) On a container having a water capacity greater than 125 gallons, but 
not over 2,000 gallons, the diAcharge from tbe safety relief valves shall be vented 
away from the container vertically upwa~ds and unobFJtructed to the open air in such 
a manner as to prevent any impingement of escaping gas upon the container; loose 
fitting rain capA shall be used. Suitable provision shall be made for draining 
conden.qate which may accumulate in the relief valve or its discharge pipe. 
(See FJection Ind 9.09(9) ) 

(d) On containers of 125 gallons water capacity or less, the discharge 
from Aaf ety relief devices shall be located not less than 3 feet hori7.ontally 
away from any opening into the building below the level of such discharge. 

(e) On a container having a water capacity greater than 2, 000 gallons, 
the diFJcharge from the safety relief.valves shall be vented away from the container 
vertically upwards_ to a point at leaqt 7 feet above the container, an~ unobstructed 
to the open air in l'!uch a manner a.q to prevent any impingement of eRcaping gas upon 
the container; loose fitting rain capFl FJhalJ. be ucied. Suitable provision shall be 
made so that any liquid or condenl'late that may accumulate in.Ride of the relief 
valve or it.ci discharge pipe will not render the valve inoperative. If a drain is 
u.cied, a meani:i shall be provided to protect the container, adjacent containers, 
piping or equipment agairi~cit impingement of flame resulting from ignition of 
product escaping from the drain. (See section Ind 9.09(9) ) 

(3) Underground Containers: On all container.ci, which are ini:italled underground 
and which contain no liquid fuel until buried and covered, the rate of dii:icharge 
of spring-loaded relief valve installed thereon may be reduced to a minimum of 
30% of the specified rate of discharge in Appendix A. Containers so protected 
FJhall not be uncovered after incitallation until the liquid fuel has been removed 
therefrom.. Containers which may contain liquid fuel before being installed 
underground and before being completely covered with earth are to be considered 
aboveground containers when determining the rate of discharge requirement of the 
relief valveA. 

(4) On underground container.i:i of more than 2,000 gallonci water capacity, 
the discharge from safety relief devices shall be piped vertically and directly 
upward to a point at le~i:it 7 feet above the ground. 
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(a) Where there fa a probability of the manhole ol:' ho1.ic:iing becoming 
flooded, the discharge from regulator vent lines sha'.11 be above the highest 
probable water level. All manhoJes or honsings Ahall be provirJ.ed with venti:tated 
101xrrers or their equivalent, the area of such openingA equalling or exceeding 
the combined discharge areac:i of the safety relief valves and other vent lines 
which di.c:icharge their content into the manhole housing. 

(5) Vaporizers: Safety devices for vapori7.ers shall be provided as follows: 

(a) Vaporizers of less than one qua.rt total capacity, heated by the 
ground or the surrounding air, need not be equipped with safety relief valves 
provided that adequate test.ci certi£'ied by any of the authorities EAted in 
section Ind 9.02 demonstrate that the assembly is safe without safety relief valves. 

(b) No vaporizer shall be equipped with fusible plugs. 

(c) 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 
dischargsd upward, 

IND 9.34 REINSTALLATION OF CONTATii!ERS 

(1) Containers installed underground may be reinstalled underrround o:r 
aboveground if they do not show evidence of harmful external corroAion or other 
damage. Where containerA are re-installed undergro\md, the corroAion-reAiAtant 
coating shall be put in good condition. (See sectionqind 9.36(4) and Ind 9.33 
for relief valve requirements.) 

IND 9.35 CAPACITY OF LIQUID CONTATii!ERS 

(1) No liquid Atorage container Ahall exceed 30,000 standard U. s. Gallons 
water capacity. 

IND 9.36 INSTALLATION OF STORAGE CONTATii!ERS 

(1) Containers inRtalled aboveground except as provided in Rection Ind 9.36(5) 
Ahall be provided with subAtantial masonry or noncombuqtible structural AupportA on 
firm m~c:ionry foundation. 

(2) Aboveground containerA shall be RUpported as follows: 

(a) Hori~ontal containerA shall be mounted on saddles in Auch a manner 
as to permit expansion and contraction. Every container shall be so AUpported 
as to prevent the concentration of exceAsive loads on the Aupporting portion of the 
shell. Structural metal supports may be employed when they are protected against 
fire in an approved manner. Suitable meanA of preventing corroAion Ahall be 
provided on that portion of the container in contact with the foundation...q or AaddleA. 

(b) Containers of 1,200 gallonq water capacity or less may be installed 
with non-fireproofed ferrouc:i metal AUpports 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 inches. 

(3) Any container :may be installed with non-fireproofed ferrouc:i metal supports 
if mounted on concrete padA or footings, and if the distance from the outside 
bottom of the container to the ground does not exceed 5 feet, provided the 
container is in art isolated location and such installation is approved by the 
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(5) Undergrodnd containe~R s~all be set on a firm foundation (fir~ earth may 
be w=ied) and A1.rcroi.mded with soft earth or sand well tam~e,<ll ;i~ place. A.q a further 
means of resiAting corro.ciion, the container, prior to being }'laced underground, 
shall be given a protective coating sa.tiRfactory to the authority having jur~ .. Adic-
tion. Such protective coating shall be equivalent to hot dip galvani!7iing, or to 2 
preliminary coatings of red lead followed by a heavy coating of coal tar or asphalt, 
and the container thuA coated Ahall be so lowered into place as to prevent abrasion 
or other damage to the coating. 

(6) Containers with foundations attached (portable or semi-portable containers 
with AUi table steel "runners 11 or "skids" and popularly known in the :i.ndustry aA 
11 ::ikid tankq 11 ) shall be de.signed, installed and w:ied in accordance with these rules 
subject to the following provisions: (See section Ind 9.66) 

(a) If they are to be used at a given general location for a temporary 
period not to exceed 6 month..q they need not have fire resistive foundation.q or 
saddles but shall have adequate ferrouA metal supports. 

(b) They shall not be located with the outside bottom of the container 
shell more than 5 feet above the surface of the ground unless fire reAistive 
supports are provided. 

(c) The bottom of the skids shall not be leAA than 2 inches or more than 
12 inches below the outside bottom of the container shell. 

(d) Flanges, noJ?,:;>;le1=J, valves, fittings and the like, having communication 
with the interior of the container shall be protected again.qt ph;yrsical damage. 

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

(e) When not permanently located on fire reRiati ve f oundationl'l, piping 
connections .qhall be sufficiently flexible to minimi7.e possibility of breakage 
or le~age of connection.9 if container settles, moves, or il'l otherwiAe dil'lplaced. 

(f) Skids, or lugs for attachment of skids, .qhall be secured to 
container in accordance with the code or rulel'l under which the container il'l 
designed and built (with a minimum factor of safety of 4) to withstand loading in 
any direction equal to 4 timel'l the weight of the container and attachments iwhen 
filled to the maximum permissible loaded weight. 

(7) Field welding, where necessary, shall be made only on saddle platel'l or 
.bracket1=J which were applied by manufacturer of tank. 

(8) For aboveground containers 1=Jecure anchorage or adequate pier height shall 
be provided again.qt po1=Jsible container flotation wherever sufficiently high flood 
water might occur. 



(9) When permanently installed containers are iqtercoqn~cte~, 
provision shall be made to compensate for expansion, contractiaQ, 
vibration and settling of containers and inter-connecting piping. 
Where flexible connections are used, they shall be of an approved 
type and shall be designed for a bursting pre&eure of not less than 
5 times the vapor pressure of the product at 100° F. The use of non
metallic hose is prohibited for inter-connecting such containers. 

IND 9. 37 D II\ES AND EMBANKMENTS 

(1) 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. It should be borne in mind that the heavy construction of 
the storage containers makes failure unlikely. 

Note: When in the opinion of the authority having jurisdiction, 
due to local condition~e the contents of aboveground containers 
are liable in ca~gnorrrailure to endanger adjacent property, 
dikes may be specified of such capacity as may be considered neces
sary to meet the needs of the situation under consideration by the 
aforesaid authority. · 

IND 9.38 PROTECTION OF TANK ACCESSORIES, GROUNDING 

(1) Valves, regulating, gauging and other tank accessory equip
ment shall be protected againmtampering and physical damage. Such 
accessories shall also be so protected during the transit of tanks 
intended for installation underground. 

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

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

(3) Aboveground containers exceeding 2,000 gallons water capacity 
shall be electrically grounded in an effective manner to permanent 
moisture with 8 foot ground rod and wire not smaller than No. 8 gauge. 

IND 9.39 DRIPS FOR CONDENSED GAS 

Where vaporized gas on low-ressure side of system may condense 
to a liquid at normal operating temperatures and pressures, suitable 
means shall be provided for re-vaporization of the condensate. 

IND 9.40 INSTRUCTIONS 

(1) For installations which require operation of equipment by 
the user, instructions shall be furnished to the personnel responsible 
for the operation of the system. 

(2) When damage to LP Gas systems from vehicular traffic is a 
possibility, precautions against such damage shall be taken. 
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IND 9.41 PITS AND DRAINS 

Every effort should be made to avoid the use of pits, except pita 
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. 

IND 9.42 GENERAL PROVISIONS APPLICABLE TO BULK FILLING PLANTS 
AND SYSTEMS IN INDUSTRIAL PLANTS 

(1) Where standard watch service is provided it shall be extended 
to the LP Gas installations and personnel properly trained. 

(2) Adequate lights shall be provided to illuminate storage 
containers, control valves and other equipment. 

(.3) Roadways or means of access for extinguishing equipment such 
as wheeled extinguishers or fire department ap~aratus shall be provided~ 

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

IND 9. 4.3 CONTAil'v'ER CHARGING PLANTS 

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

(a) 10 feet from bulk storage + • conua1ners. 

(b) 25 feet from line of adjoining property which may be 
built upon. 

(2) Tank truck filling station outlets shall be lo~ated not 
less than: 

(a) 25 feet from line of adjoining property which may 
be built upon. 

(b) 10 feet from pumps and compressors if housed in 
one or more separate buildings. 

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

(a) 10 feet from bulk storage tanks. 

(b) 25 feet from line of adjoining property which may 
built upon. 

(c) 25 feet from sources of ignition. 

be 

(4) Where a part of the container charging building is to be 
used for a boiler room or where open flames or similar sources of 
ignition exists or are employed, the space to be so occupied shall be 
separated from container charg~ng room by a partition wall or walls 
of fire-resistive construction continua us from f1oor to roof o·r 
ceiling. Such separation walls shall be of 2-hour, fire-resistive 



construction as specified in section Ind 51.05 of .State Bv.ilding .Coae 
without openings and shall be joined to the floor, other wall~ an4 
ceiling or roof in a mauner to effect a permanent gas tight jo~nt, 

IND 9. 44 FIRE PROTECTION 

(1) In industrial installations involving containers of 150,000 
gallons aggregate water capacity or more, provision shall be made for 
an adequate supply of water at the container site for fire protection 
in the container area, unless other adequate means for fire control 
are provided. Water hydrants shall be readily accessible and so 
spaced as to provide water protection for all containers. Sufficient 
lengths of fire hose shall be provided at each hydrant location on a 
hose cart, or other means provid~d to facilitate easy movement of the 
hose in the container area. It is desirable to equip the outlet of 
each hose line with a combination fog nozzle. A shelter shall be 
provided to protect the hose and its conveyor from the weather. 

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

IND 9.45 PAINTING 
(1) 
Aboveground containers shall be kept properly painted. 

IND 9.46 LIGHTING 
(1) 
At the discretion of the Industrial Commission, industrial 

installations shall be illuminated. 

IND 9.50 TANK TRUCKS, SEMI-TRAILERS AND TRAILERS FOR TRANSPORTATION 
OF LIQUEFIED PETROLEUM GASES 

(1) Tank trucks, semi-trailers and trailers for transportation 
of liquefied petroleum gases 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 section unless otherwise noted in Basic Rules. 

(2) 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 
Commission and those of any other regulatory body which may apply. 



Container 
Type 

Ool.(l) 
so~~ 

100 
125 
150 
175 
200 ~;* 

For Gases with Vapor 
Press. Not to Exceed 
lb.par sq.in. gauge 

at 100° F. 
Col.(2) 

80 ~~ 
100 
125 
150 
175 
215 

Minimum Design 
of 0 on.ta.i:~er 

Working Pressure 
lb. per sq·. in. gauge 

~Sl''i:t;~! ef 
CP 6_~/.!! ~221~nPF-D 

A...,lVJ..l:!j -
~. U.-200, U-201 

J:.9"4•1l}··"1W·el~-a~ 1 · ~ 
~ ASME " ai;J;l !lilil;.zb,Q.,a-s .ti' 
&~U-68,U-69 1·API-ASME ~ Col. (3) Col.(4) 

80* 100* 
100 125 
125 156 
150 187 
115 219 
200 250 

IND 9.52 CONTAINER VALVES AND ACCESSORIES 

(1) All valves shall be safeguarded against physical damage duetQ 
collision, overturning or other emergency. 

(2) Filling connections shall be provided with approved automatic 
back pressure check valves, excess flow check valves or quick-closing 
internal valves to prevent excessive escape of gas in case the filling 
conn~ction is broken; except that where th~·filling ~nd discha~g9 
corlnect on a common opening in the contairier shell, and that opening 
is fitted with a quick-closing internal valve as specified in 
section Ind 9.52(3), the automatic valve shall not be required. In 
addition every inlet and outlet connection shall be equipped with a 
manually or automatically operated shut-off valve. 

(3) All other connections to containers, except safety relief 
and liguid level gauge connections, shall be provided with suitable 
autom~t!~7flow valves, or in lieu thereof may be fitted with quick
closing internal valves, which except during delivery operations, 
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 ~ cau.cie the internal valve to close 
automatically in CMe of fire. 

(4) All container inlets and outlets, except safety relief valves, 
liquid 1evel gauging devices, and pressure gauges, Ahall be labeled to dei:Jignate 
whether they communicate with vapor or liquid .space. Labe1s 'may be on valvel'l. 

(5) Each container shall be equipped with a AUitable pressure gauge. 

IND 9.53 PIPING .AND FITTINGS 

(1) All piping, tubing and fittingA shall be securely mounted and pro
tected against damage and breakage. 

(2) All ferrous threaded fittings and threaded pipe shall be designed for 
a minimum working pressure of 250 psig. 

IND 9.54 SAFETY DEVICES 

(1) The discharge from safety relief valves shall be vented away from 
the container upNard and unobstructed to the open air in such a manner aci to prevent 
any impingement of escaping gas upon the container; loose fitting rain cap..ci shall 
be used. Si7.e of discharge lines from Aafety relief va1ves shall not be smal1er 
than the nominal si7.e of the relief valve outlet connection. Suitable provision 
Ahall be made for draining conden.ciate which may accumulate in the discharge pipe. 

(2) 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. 

(3) If tank filling connection.ci 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 fai1ure beyond 
the pump. 

IND 9. 5 5 TANK TRUCK FUEL SYSTEMS 

(1) In the event liquefied petroleum gas is UAed in the truck engine, the 
fuel system shall be installed in accordance with sections Ind 9.70 to Ind 9.79, 
inclui:iive. 

IND 9. 56 TRANSFER OF LIQUIDS 

( ) 
cargo 

1 I.oading truck, t:miler, and i:iemi-trailerj\containeri:i. Truck, trailer, 
and i:iemi-trai1Ef~&8ntainers shall be loaded by weight, by meter, or by l'luitable 
liquid level gauging device. 

(2) Pumpi:i or compressors shall be deAigned for use with liquefied petrol
eum gai:i; they shall be properly protected and may be'mounted upon liquefied petrol
eum ~ai:i tank trucks, trailers, or semi-trailers and may be driven by the truck 
moto '¥He-off or internal combustion engine, hand, mechanical, hydraulic or 
elec rical means. . On electrice.l mean.ci of pumpinp: the electrical install~tion A hall 
be in accordance with the requirements · · :#'Pr Class I, 
Group D, Ha7.ardou.ci Locations, ~the Wiscon.ciin State Electrical Code. ':The pumps, 

·~ 
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except constant speed centrifugal pump.q, shall be equipped with suitabl$ pressure 
actuated by-pass valves permitting flow from pump 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 setting of the by-pass valve. 

IND 9.,57 MOUNTING CCNTAINERS ON TRUCK, SEMI-TRAILER OR TRAILER VEHICLE 

(1) A suitable 11 stop11 or 11stops·n 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 i:itop. 
Back slippage shall also be prevented by proper methods. 

(2) 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, 
Remi-trailer or trailer frame so as to minimi.:i;e loosening due to vibration. 

IND 9.58 EIECTRICAL EQUIPMENT .AND LIGHTING 

(1) Tank trucks, tank trailers, and tan l'lemi-trailer, shall not be 
equipped with any artificial light other than electricity. Lighting circuitl'l 
shall have suitable over-current protection (fuses or automatic circuit breakers); 
the wiring shall have i::mfficient carrying capacity and mechanical strength, and 
shall be suitably secured, in..qulated and protected again.qt physical damage. 

IND 9.59 TRAILEPtS AND SEMI-TRAILERS 

(1) All trailers shall be firmly and securely attached to the vehicle 
drawing them by means of suitable drawbars, supplemented by safety chain..9. 

(2) Every trailer or l'lemi-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., 

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

(4) Four-wheeled trailer!'! shall be of a type of construction which will 
prevent the towed vehicle from whipping or swerving from side to side dangerou.qly 
and will cau.9e it to follow substantially in the path of the towing vehicle. 

(5) Where a fifth wheel is employed, it shall be ruggedly de!'3igned, 
securely fastened to both units, and equipped with a positive locking mechanism 
which will prevent separation of the two units, except by manual releaqe. 

IND 9.60 METALLIC COOTECTICNS 

(1) Tank, chaqsis, axles and springs shall be• metallically connected. 



tt'JD. 9.61 EXHAUST SYSTEM$ 

(1) The exhaust system, including muffler and exhaust line, shall have 
ample clearance from the fuel i:Jy!'ltem and combu!'ltible material.ci.. Truck muffler 
and exhaw=it pipe shs.11 be placed as far as practicable from any tank valves, pumps 
or piping. 

(2) Muffler cut-out shall not be U."led. 

IND 9 .. 62 EXTINGUISHERS REQUIRED 

(1) Each truck or tractor shall be provided with at leMt one approved 
hand fire extinguisher of a type suitable for ga.."l fires. Extinguishers of the dry 
chemical or carbon dioxide type are suitable. Extinguii:Jhers should have a net 
content of not less than 15 pounds. 

IND 9.63 SMOKING PROHIBIT]'!p 

(1) Tank truck drivers and their helpers shall be instructed not to smoke 
or allow smoking around the truck on the road, while making deliveries, filling 
the truck"! or making any repairi:J to tank truck or tank trailer. 

DJ1J 9.64 PROTECTION AGAINST COLLISION 

(1) Each tank truck and trailer shall be provided with properly attached 
steel bumpers or chassis exten."lion which shall be so arranged a!'l to protect the 
tank, piping, valves and fittings in case of collision. 

IND 9.65 CHOCK BLOCKS 

(1) Chock block"! shall be provided for the rear wheels and chained 
permanently to the vehicle. Such block"! shall be i:Jtored in carriers when not inue •. 
These block"! shall be placed at rear wheels to prevent rolling of the vehicle when
ever it is parked including loading and unloading operation."!. 

IND 9.66 SKID TANKS .AND TANK VEHICLE STORAGE 

(1) Skid tankq i:Jhall not be U."led in place of tank trucks, tank trailers 
or tank semi-trailers for regular ~eliveries. They i:Jhall be employed only where 
there is a necessity for their joint use as a transport and storage unit. Where 
skid tankq are used, they shall comply with all requirements of section Ind 9.36(6). 

(2) Unless under repair, tank vehicles shall not be stored in.qide of any 
building tmless such building is used for storage only and if heated by hot water 
from an outside sotr ce, well-ventilated, and all wiring, lighting, etc. of the 
explosion-proof type. 

IND 9. 70 LIQUEFIED PETROLEUM GAS .AS A Mor OR FUEL 

(1) Liquefied petroleum gas as a motor fuel applies to internal combu."ltion 
engines, fuel containers and pe:r-tinent equipment for the u.qe of liquefied petroleum 
gases ~q a motor fuel on easily moveable, readily portable units including self-



propelled ·vehicles. 

(2) Fuel containers and pertinerit equipme:mt for internal combu.cition 
engines using liquefied petroleum gas wher~ installation is of the stationary type 
are covered.by section Ind 9.30 and does not apply to containers for transportation 
of liquefied petroleum gases nor to marine fuel use. 

IND 9. 71 GENERAL 

(1) Fuel may be used from the cargo containers of a truck while in transit 
but not from cargo containers on trailers or semi-traileri:;. The u.c:ie of fuel from 
the cargo containers to operate stattonary engines is permitted providing wheel/!3 are 
securely blocked. 

W:!A --Ii ~ ............. ~' ..... ~l\ ""'--~· 

(2) Passenger carrying vehicles shall not be fueled with p~ssengers aboard. 

(3) Inducitrial tractors and lift trucks equipped with permanently mounted 
fuel containers shall be charged outdoors. Charging equipment shall comply with 
the provision.ci of section Ind 9.84. 

Container Type 
Col(l) 

~oo~~ 

For Gases with Vapor 
Press. Not to Exceed 
lb. per sq.in. gauge 

at 100° F. 

Col.~2) 
~15 

&utt.194 U.}\-.i. 
P--f?ce-p-r ~ c_._(-~~ ~ ~ ~ 
,~~~ z;, ./1SHE, 



'\2' 'Fuel containers for use in industrial tractors and lift trucks shall 
be~~· 

4Z~ A~~ ccx~:a~oi,..ii!"Ji.Jl~ra~J:Ie~tsmtr1aa~~d~ou'5:_ ta:l:He:xet~:-'""',~e~:r'~~, e:rpt~. !!i, !!lil~~ar:;v;; e~t~, y r$lie;;:ff.9~~ 
gauging devices shall be labeled to designate whether they communicate with vapor 
or liquid space. label~ may be on valves. 

- . .,- Jt J._ - IC.(._ 
(4) Containers · 

V:E1It!Jil;~l.lJ,.;01';::::a1~~~~~~~m.lo~~~~~~ may be used ~9 fuel container~. When 
so U.9ed they shall conform to all rules in this section, 9xcept construction 
and marking requirements. 

IND 9. 73 LOCATICN OF FUEL SUPPLY CCNTAINERS 

(1) Containers shall be located in a p:Laee ~ ~n a manner to minimi~e 
the possibility of damge to the container. Containers located in the rear of 
truckA and bu.seA, when protected by AUbstantial bumpers, will be considered in 
conformance with this requiren~nt. Fuel containers on passenger carrying vehicles 
shall be installed M far from the engine a~9 practicable, and the passenger space 
Ahall be sealed from the container space to prevent direct seepage of gaA to the 
passenger space. The container compe:rtment shall be vented to the outside. In cs.se 
the fuel container is mounted near the engine or the exhauqt system, the container 
A hall be Ahielded againl?t _direct heat rad:i.at::i.on. 

(2r Containers shall be in.qtalled with aA much clearance as practicable 
but never leAs than the minimum :road- clearance of the vehicle under maximum spring 
deflect:Lon~ This minimum cl~arance A~mll be t.o the bottom of the container or to 
the lowest fitting on the co11tainer ·or houi:lingl whicpever is lower. 

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

(4) Containers Ahall be secured in place on the vehicle by fastenings 
designed and corntructed with minimum factor of safety of 4 · to wit'!:J.Atand loadingA 
in any direction equal to 4 times the filled weight of the -~· )ntainer. Field weld
ing)I where necesAary, shall be made only on saddle plateA, lugs, or bracketA, 
originally attached to the continer by the tank manv£acturer. 

(5) ContainerR from which vapor only is to be withdrawn shall be installed 
and equipped with suitable connection.q to minim.t~e the accidental withdrawal of 
liquid. 

ThTD 9.74 VALVES ftND ACCESSORIES 

(1) Container valves and accessorieA shall have a rated working pressure 
of at lea.qt 250 lbs. p.eiig, and shall be of a type suitable for 
liquefied petroleum gas service •. 

. _ (2) The filling connectioni~ shall be fitted with an approved doub1e baC'k
pressure check valve, or a poBitive shnt-off in conjunction 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 exce.c:Js -flow valve. Main shut-off 
va:lves on the container on liquid and vapor lines mu.qt be readily acceAsible. 



(3) With the exceptions of section Ind 9.74-(4)-\c), filling connections 
equipped with approved- automatic bacl(-pressure check valves, and safety relief 
valves, all connection!=! to containers having openings for the flaw of ga.ci in 
excess of a No. 54 drill si7.e shall be equipped with approved automatic excess 
flow valves to prevent discharge of content in case connections are broken. This 
requirement may be waived when such exception is recognized by the tel'lting and 
liAting of the containers and fittingA by any of the authorities listed in 
section Ind 9.02. 

,_ 
~f To minim..t7.e preR~uild-up while filling the container, it iA recommended that 
the fueling connection terminate in the vapor space of the container. 

(4) Iiiquid level gauging devices: 

(a) Variable liquid level gauges which require the venting of fuel 
to the atmosphere shall not be used on fuel containers of industrial tractor1'! and 
lift truckCJ. 

(b) Permanently mounted fuel containers Ahall be equipped with a. 
fixed length dip tube gauge, in accordance with Appendix E. 

(c) In the case of containers used solely in farm tractor Aervice, 
and charged at a point at least 50 feet from any important building, the fixed 
liquid level gauging_ device may be AO cons~ructed that the outward flaw of c.ontainer 
content exceeds that pa1=1sed by a Ng. 54 d,x.'ill si7re openii:_1g, but in no ca.9e shall the 
flaw exceed that parysed_by a No. 31 drill Rize opening._ An excess flow valve is not 
required. Fittings equipped with such restricted drill si7.e opening and container 
on which they are u.~ed ~hall be marked yo indicate th~ ~i7.e of the opening. 

(5) All valveA and connection.CJ on containers shall be adequatel;,r protected 
to prevent damage due to accidental contact with stationar:y~ objects or from loose 
objects thrown up from the road, and all valves shall be Aafeguarded again..CJt damage 
due to collision, overturning or other accident. For farm tractors where part.c; 
of the vehicle provide such protection to valves and fittings, the foregoing 
requirements shall be considered fulfilled. However, on removable type conta.iners 
the protection for the fittings shall be permanently attached to the container. 

(6) Exchange of removable fuel containers preferably should be done 
outdoors but may be done indoor~. When removable fuel containers are U.CJed, means 
shall be provided in .the fuel system to minimi7.e the escape of fuel when the 
containers are exchanged. This may be accomplished by either of the following 
method.CJ: 

(a) Ui:'ling an approved autlomatic quick-c1.osing coupling (a type 
closing in both direct~on.9 when uncoupled) in the fuel line, or 

(b) Closing the valve at the fuel container and allowing the engine 
to run until the fuel in the line is consumed. r ' 



nm 9. 75 PIPING, TUBING, FITTDTGS AND SAFETY DEVICES 

(1) All piping from fuel container to first stage regulator shall be 
wrought tron or steel (black or galvani~ed), brass or copper pipe; or seamless 
copper, bras.s or steel tubing. Steel pipe or tubing shall have a minimum wall 
thickneFis of_ Q.049 incheFi, anSI- shall be adequ?-tely protected against_ exterior 
corrosiop..Copper tubing shall be T°'Jpe K or L or equivalent having a min~mum . 
wall thickness of 0.032 inches. Approved flexible connection.9 (see section Ind 9.08) 
may be 1.med between container and regulator or between -regulator and gaa-air mixer 
within the limits Of approval by any of the 8.uthorities listed in section Ind 9.02-
(1). The u..9e of aluminum piping or tubing is prohibited. In the case of removable 
containers an approved flexible connection shall be used between the container 
and the fuel line. 

(2) All piping shall be installed, braced and supported so as to reduce 
to a ~~nimum the possibility of vibration.<:!, strains or wear. 

(3) Spring-loaded internal type safety relief valves shall be m:ied on all 
motor · fuel containers. 

l4) The discharge outlet from safety relief devices shall be locat(:ld 
on the out1=dde of enclosed spaces and i:J..."! fa;r as J.>+'l;\.etic~ble from poA.c:iibJ,.e so~~~fJ 
of ignition, and vented upward in such a manner as ·to prevfMlt ~mpingement of · · 
es ca ping gas upon containers,, or parts of vehicle. T-oose fitt.ing ra.incaps shall 
be used. 

(5) When a discharge line from the container safety relief device is 
used, it f,!hall be ·sized and located and maintained so a.9 not to interfere with the 
required flow of gas from the t,!afety relief device. Such discharge line shall be 
able to withstand the pressure resulting from the dfocharge of vapor when the 
safety relief valve is in the full open position. 

IND 9. 76 VAPORIZERS. 

(1) Vapari7.ers and any part thereof and other devices that may-be 1mbject
ed to container pressure, shall have a design working pressure of at lea.9t 250 lb. 
per sq. in. gauge. 

(2) Each vaporizer shall have a valve or suitable plug which will permit 
substantially complete draining of the vaporil'!er. It shall be located at or near 
the lowest portion of the section occupied by the water or other heating med~um. 

(3) Vaporizers shall be securely fastened so as to minim..t~e the possibili
ty of becoming loosened. 

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

(a) With deaign working pressure of the fuel containing portion 
in lbs. per sq. in. gauge. 

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

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

(6) Exh~1.u.9t ga.9es shall not be u..9ed a.9 a direct means of heat F!Upply 
""--- .1...i_ - ------~ - ...... +-= -- -+- .f" .. .,_, 



IND 9 • 77 GAS REGULATJNG .AND MIXJNG :EQUIPMENT 

. (1) Approved automatic pressure reducing equipment shall be in~talled 
in a secure mann:ir between the fuel supply container -and gas-air mixer for the 
purpos;, of reducing tlie pressure of the fuel. delivered to the gas-air mixer. 

l( 

1 
.·.• :€b) An approved automatic shut-,off valve shall be pro-
viaed m the Juel..~ystem~at.,somei.ppiiti,1;::\:aliread of the inlet of 
th .. e gas-air>Dtttixe.Y desi&fl:iif'"'''t ., ··p·~···· , ... ·. .. ... 'n · · f ,f ., ·1 . . .. . . . ; , . . s : a 0 Q revenc+now o ue to the 
m1xcrr iVYh.en the ~g~1tioi: 1s .off and the ~i:;i,g;i,n~ is l1ot running. 
in .fcJ.h~" Q,~§J~,; 0£,,i~~l;_l§t.e1~b,~Slf~~b:~1!4.~ eng:i!l~S _'9.P_erating in 

m mgs ot~er than those used exclusively to houseengmes, 
~he auto~attc shut-off yalye,.~qaJJ.1 ;)!rer designed to operate 
1£ ~~~ ~n&:~ne should stop •. Atrnosplier,ic type. tegulatprs (zero 
governoi:s) shall b;e cO'.'ili.Rfd~ve<:lf llaOO(ifufi:tiDasi'.fan'¥'.~~{11:omatlc 
shut-off valve only .m c;:i:'8e~.:etout~oor operation such as farm 
tractors, construct10n . equipment, irrigation pump engines, 
and other outdoor stat10nary engine installations. 

(3) The source of the air for combustion shall ~e completely isolated 
from the pa.ssenger compartment, ventilating system Ol7 air conditioning system. 

nm 9. 7g CAPACITY OF CONTAJNERS 

(1) N 0 Aingle fuel container used on passenger carrying vehicles' shall 
exceed 200 gallonq water capacity. No single fuel container on other vehicles 
normally operating on the highway shall exceed 300 gallon..ci water capacity except 
a!'l prov'.Lded in section Ind 9. 71-(1). 

IND 9.79 STATIONARY OR PORTABLE ENGJNES JN BUIIDilTGS 

(1) All engine rooms F1ha.ll be well ventilated at the floor level. 

(2) When engines are in.stalled below grade level, suitable floor level 
mechanical exhau.~t ventilation !'lhal1 be provided and operated continuou.cily 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. 

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

(4) Exhaust gases shall be discharged out.ciide the building in a manner 
that will not create a fire or any other ha~ard. 

(5) Regulators and pressure relief valves installed in buildings and 
engine room.ci Ahall be vented to the outAide.and dischaxge at least 5 feet away 
from any building opening. Such venting will not be required for combination 
engine fuel vapori7'ing -- fuel reducing -- fuel metering devices providing the 
automatic shut-off valve required in section Ind 9.77 - (2) is in..citalled immediately 
ahead of such devices. 

(6) "p,n approved flexible hoi:ie connection not e~ceeding 3 feet in length 
shall be installed at the engine end of the fuel line. The flexible connection 
shall be installed in a manner !'10 as to eliminate the poAsibility of damage from 
vibration. 



IND 9.,80 STORAGE OF CQ~_JT~UNERS NOT nTSTALLED FOR USE AT F:nJAL UTILIZATION POINT. 

+ • (1) C?ntainera·-~t~ed or in t11e proceAs of charging or handling at 
con vainer ?har?ing planta with permanently located bttlk a to.rage tanka or at plants 
devoted primarily to th? storage and cliatribution of other petroleum products 
are not covered by aections Ind 9.80 to 9.98, inclu..9ive. 

IND 9.81 STORAGE ON PREMISES OF USER 

(1) Containers on the premises of users that are not in uae or connected 
for U..9e ahall be ~t~red ~cc~rd~ng to the requirements applying_ to containers~ .... / ,f., 
connecte~ for us? in se?tion Ind 9.05, except that portable ~. containert7~· c.c... 
the pl:'emises of 1ndu..9tr2al u..sers may be stored as follows : A · 

(a) Cylinders, stored inside a building exceptihose in actual use or 
attached ready for uae, ahall be limited to a total capacity of 2,000 cubic feet. 

Far storage in excess of 2,000 cubic feet total gM capacity, cylindera she,;ll be 
kept outside or in a separate room or compartment or in a special building. 

(b) Containers carried as a part of service equipment on highway 
mobile vehicles should not be considered in the total atorage capacity in section 
Ind 9a8l (1) when auch vehicles are stored in private garages, and are limited to a 
total capacity of not over 100 lba of liquefied petroleum gas on each vehicle. 
Container valves shall be cloaed. 

(c) Cylinders may be stored in the open provided valves and safety 
devices are protected again..9t accumulation of ice and snow. Cylinders permitted 
inside of buildings shall be stoxed away from highly combu..qtible materials and in 
locations where they are not liable to excessive rise in temperature, physical 
damage or tempering by unauthorized persons. Empty cylinders shall ha:-ve their 
valves cl~9ed in storage and wh~n shipped. 

(d) Storage rooms or compartments. Where cylinders are stored inside 
buildings, they shall be enclosed in a separate room or compartment of ample si7'e. 
The walls or parti tion.s ~ floor and ceiling of such room or compartment shall be of 
one of the types of construction listed below or.other construction equivalent in 
strength and fire resi.c:ite.nce; walls or parti tion.c:i !'!hall be continuous from floor 
to ceiling and shall be securely anchored. At lea.9t one wall of an in.c:iid.e cylinder 
storage room shall be an exterior wall. 

(e-)"Gypsum or cement pla.c:iter at least '3/4 of an inch th±ek··on metal 
lath ... on.c each aide of a stud partition. 

( e) (r) Expanded metal lath encased in solid cement pla.9ter not less 
than zk- inches thick. 

( :f) (g') Reinforced concrete. 

( g ) (J:i) Brick. 

(h) (J:'f Tile, gypsum or concrete block (cement pla.9ter on each aide 
to a thickness of 1/4 inch. ) 

( i) (.yf~penings from a cylinder storage room or compartment to other 
parts of the building shall be protected by a fire door classified and labeled 
as auitable for u..qe in Class B situations a.9 defined in the Wisconsin State Building 
Code. 



,,· 

( j ) (k1 The door shall be_ of the swinging type and close into a rabbet 
or otherwise be made tight to prevent pa..qsage of flame around edges; it shall be 
seif-cloFJing, and if fastened open, shall be arranged to eloRe auto~~ically in 
caeie of fire originating in.."lide or outside of the cylinder storage room or 
compartment: Windows, if provided in partition"l, shall be wired glass in approved 
metal frames. 

_ ( k) Cz1 Special buildings, room.ei or compartments shall have no open 
flame for heating or lighting and shall be well ventilated. Empty cylinders 
shall be stored with valve end up, and cylinder cap in place. 

IND 9.82 STORAGE FCR RE-SAIJl, -~\,,,tP-f'~J.. 
(1) If containers other thanAI.C.C. contain any gas they shall be stored 

according to the requirements applying to such containers when connected for U."le 
in section Ind 9.05 • 

. - (2) ~ 'ontai~~'tte"' stored in a bm.iding, a separate room or 
compertment U8ed_ exclusi VE?lY for storing gaei containers. Such room or oompartmept 
shall not be below ground level and shall have no openings oormnunicating with 
other occupancies. The ~pace below the floor !-lball be_ of Aolid_ftll or properly 
ventilated to open air. The building or compartment or room shall be vented 
top and bottom to the outrdde only and the outlet from such ventf.l shall be at 
lea.eit 5 feet-hori7.ontally from , any other·- opening into any building. Such Atorage 
Of containers shall not be adjacent to a school, church, ho8pital~ athletic field 
or other points of public gathering. 

(3) Containers-may be stored in the open provided they are stored within 
an enclosure where necessary to prevent tampering._ Containers shall not be stored 
adjacent to a school, church, ho!-lpital, athletic field or other points of public 
gathering. The valves and safety-devices !-lhall be protected again.gt accumulations 
or- ice and snow. P.rotecti ve caps i:ihall be deemed adequate. 

(4) Where the storage exceeds 10,000 pounds of gas at one storage 
location, such storage shall be located at least 25 feet from important buiidings, 
or regularly bugy main thoroughfares. 

(5) Readily combu.stible material shall not be piled within 10 feet of 
containers, in storage. A warning, to keep open flames and fire away, shall be 
oonspicuou.gly posted. 

(6) Containers containing liquefied petroleum gas shall not be stored 
in.side a store or Pi.~2~9fL1')!1iness frequented by the public. However, I ? f • 
~. oontai'n~a:vfn1; a maximum water capacity of 2t pounds each, such 
as- those used for hand torches and similar applications, may be stored or displayed 
in such buildings. This storage shall be limited, to a total of 24 such units. 



IND 9. 83 GENERAL 

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

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

IND 9.84 LIQUEFIED PETROLEUM GAS SERVICE STATIONS 

(1) Liquefied patroleu.~ gas service stations apply to storage containers 
and dispensing devices and pertinent equipment in service station where liquefied 
petroleum gas is !'ltored and is dispen.cged into fuel .tanks of motor vehicles. (See 
section Ind 9.70 for requirements covering use of liquefied petroltun gas a..ci a 
motor fuel.) All basic rules apply to this section unless otherwise noted. 
Containers and pertinent equipment shall comply with the requirements as outlined 
herein as well as withdthei.requirements of the Indu!'ltrial Commfat=lion.~ 
~r~Jl'E'l\'.l:ti>~ n.-!l:'li~cs-\JJj~~~~~~~~~~~~~~~~~~~:i.tl~~~~~~ 

~~/'Py~· 
For Gases with Vapor 
Press. Not to Exceed 

Container 
Type 

Col ~a6~~ 

lb. per ::iq. in. gauge 
at l00°F • ~ 

Col. £iJ 

CJ' 

_ _.,.... ...... _.-1.l .· 4! ...... ...,,...~-- ·u'1;1fh 
~~~~ ~ ~-~~w w• 

.~ .. t·~-~ 
Minimum Design Working P.re.cisure , 
of Container lbs.. per .ciq. in. gauge 
MH 9 eli ilitten rd ASME ~; ~ ~'.'.':'T:"'w",e> 511;,.,tro 

C<J11.rr:tti']!Jft?s~.£r:~P:IC0 ~. u-200, u-201; ·· ·· 
~-cti~:<J~ ~~ifc-.ildti:oM 
~ce-df ASME ~~ 
~.U-68, ~· API-ASlJE 
U-69 ~ 

Col. ~6J Col. ~~d 

increments 



IND 9.86 CONTAThTER VALVES AND ACCESSORIES 

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

(a) A combination back~pressure check and excess flow valve, 

(b) One double or two single back-pressure valves, 

(c) A positive shut-off valve, in conjunction with either: 

1 • .An internal back-pressure valve, or 
2 • .An internal excess flow valve. 

Note: In lieu-of an excess.flow valve, filling cbnnections may be 
fitted with a quick-clo!=!ing internal valve, which shall remain closed except 
during operating periods.. The mechanism for such valveA may be provided with 
a secondary control which will cau.9e it to close automatically in case of fire. 
When a fusible plug is U.9ed itA melting point Ahall not exceed 220°F. 

(2) A filling pipe inlet terminal not on the container shall be fitted 
with a positive Ahut-off valve in conjunction with either a back pressure check 
valve, or an excess flow check valve. 

(3) All openings in the container except those listed below shall be 
equipped with approved excess flow ch~ck_ valves : 

(a) Filling connection.q as provtded in sectio11 Ind 9.86(1). 

(b) Safety relief connection.q a~ i:n:.-ovided in sec~ion Ind 9.06(2). 

(c) Liquid level gauging devices as provided in sections ·r11.d 9.06 
(4 ) and Ind 9 .16 (4 ) • - . .. ·- . 

(d) !Tessure gauge connection.q as provided in section Ind 9.06(5). 

(4) -All container inlets and outletl'l except those liAted below shall be 
labeled to designate whether they connect with the vapor or liquld (labels may be 
on valves): 

gauge. 

(a) Safety relief valves. 

(b) Liqutd level gauging devices. 

(c) P-r'essure gauges. 

(5) Each storage container shall be provided with a suitable pressure 

IND 9. 87 SAFETY RELIEF VALVES .. 

(1) All safety relief devices shall be installed as follows: 

(a) On the container and directly connected with the vapor space. 

(b) Safety relief valves and diAcharge piping shall be protected 
agai.nst physj_cal damage. The· out:i..et ··shall be provided with 10013e fitting raincaps. 
There shall be no return bends or restriction9 in the discharge piping. 



(c) The discharge from 2 or more safety relief valves having the 
same pressure settings nia.y be run into a common discharge header. The cross 
Aect.ional area of !=!Uch header Ahall be at lea.cit equal to the sum of the crosFJ 
sectional area of the individual discharges. 

(d) Discharge from ar1.y safety relief device shall not terminate in 
apy building nor beneath any building. 

(2) Aboveground containers shall be provided wi i;.h safety relief valves 
ai::i follows: 

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

· (b) The discharge from safety relief valves shail be vented to the 
open air unobstructed and vertically upwards to a point at least 7 feet.above the 
9ontainer in such a manner &':'! to·- prevent any. impingemen:!; of escaping. gas upon the 
conta:}_ner; loose fitting raincapF'l .cihall be u,':Jed. Suitable provision<-J shal:l- be made 
so tha~ ~ny liquid or condensate that may accumulate inside of the rel~ef valve 
or its di<-Jcharge Pi.Pe will not render the valve inoperative. If a drain is used, 
a mean.c:i shall be provided to protect the container, adjacent containers, piping 
or equipment against impingement Of '.flame re.':!Ulting from ignition of product 
escaping from the drain. (See sect~o~ Ind 9.09(9) ) 

(3) Underground containers shall be provided with safety relief valves 
as follovm : 

(a) T~e discharge from safety relief valves shall be piped vertically 
upward to a point at least 10 feet above the ground. The discharge lines or pipes 
shall be adequately ~upported an~ protected against physical damage. 

·\b) Where there is a probability. of' the manhole or horn=dng becoming 
flooded, the discharge from regulator vent lines should be above the highest 
probable flood level. 

(c) If no liquid is put into a container (of 2,000 gallonFi water 
capacity or lMs) until after it is buried. and covered, the rate of discharge of> 
the relief valves may be reduced to not less than 30% of the rate Ahown in Appendix 
A. If l:i.quid fuel il'l preAent during in!-ite.llation of containers, the rate of dis
chaxge shall be the same as for aboveground containers. Such containers shall not 
be uncovered untj.l emptied of liquid fuel. 

IND 9.8g CAPACITY OF LIQUID CQIJTAINERS 

(1) Individual liquid storage containers shall not exceed 30,000 gallon..ci 
water capacity. 

""8'1 
IND ~ INSTALLATION OF STORAGE CONTAINERS 

(1) General. Each storage container tmed exclusively in service 1-itation 
operation i:ihall comply with the following table which specifies minimum distances 
to a building, groupFi of buildings and adjoining property lines which may be built 
upon: 



Minimum Distances 

Water Capacity per Container 

Up to 2,000 gallons 
Over 2,000 gallons 

AboveP,round 
and 

Underground. 
25 feet 
50 feet 

Between Aboveground 
Containers 

3 fe.et 
5 feet 

Note: The above distances may be reduced to not less than 15 feet for 
Rervice Rtation buildings of other than wood frame construction. 

(a) 
Tn heavily populated or congested areas~ the Industrial Commh1t=Jion 

shall determine restriction..9 of individual tank capacity, total storage, and dis
tance to line of adjoining property which may be built on and other reasonable 
protective :method8. 

R~ddily ignitable :material, including weeds and long dry gra.9s, FJhall 
be removed within 10 feet of containers. 

(c) 
The minimum separation betueen liquefied petroleum gas containers 

and flammable liquid tank9 or containers shall be 20 feet, and the :minimum separation 
between a container and the center line of the dike shall be 10 feet, but not less 
than section Ind 8.35 of the Wisconsin Flammable Liquids Code. 

(d) 
Liquefied petroleum gas containers located near flammable liquid 

container.9 shall be protected against the flow or accumulation of flammable liquids 
by diking, diversion curbs, or grading. 

(e) 
Liquefied petroleum gas containers shall not be located within diked 

areas for flammable liquid containers. 
(f) 

Field welding is permitted only on saddle plate!'! or brackets which 
were applied by the container manufacturer. 

(g) 
When permanently installed containers are interconnected, provision 

shall be made to compensate for expfu~sion, contraction, vibration and settling of 
containers and interconnecting piping. Where flexible connections are used, they 

shall be of an approved type and shall be designed for a bursting prel'!sure of not 
less than 5 times the vapor presi=mre of the product at lOO°F. The U..9e of non- · 
metallic ho.c:ie is prohibited for i:r.terconnecting Auch conte.iners. 

(h) 
·· Where high water table or flood conditions may be encountered, 

protection again.gt container flotation shall be provided. 

(2) Aboveground Containers. 

(a) Containers may be in.9talled hori?:ontally or vertically. 

(b) Containers shall be protected by crash rails or guards to prevent 
• physical damage from vehicles. Vehicles shall not be serviced within 10 feet of 

containers • 
(c) Container foundations shall be of substantial masonry or other 

non-combustible material. Containers shall be :mounted on saddles which shall 
permit expansion and contraction and snall provide against t~e excessive concentra
tion of streAses. Corro!':lion protection .9hall be provided for tank mounting areM. 
Structural metal container supports shall be protected against fire in an approved 
manner. This protection i.cl not required on prefabricated storage and puxnp a:::isemblies, 
mounted on a c~mmon base, with container bottom not more than 24 incheA above 
ground and whose water capacity iA 1, 200 gall om or less. 



(3) Underground Containers. 

(a) Containers shall be given a protective coating before being 
placed underground. This coating shall be equivalent to hot dip galvani7Jing 
or to 2 coatings of red lead followed by a heavy coating of coal tar or asphalt. 
In lowering the container into places, care shall be exercised to minimi7.e abrasion 
or other damage to the coating. Damage to the coating shall be repaired before 
back-filling. 

(b) Containers shall be set on a firm foundation (firm earth may be 
used) and surrounded with earth or sand firmly tamped in place. Back-fill should be 
free of rocks or other abrasive materials. 

(c) A minimum of 2 feet of earth cover i:;hould be provided. vn1ere 
ground conditions make compliance with this requirement impractical, equivalent 
protection against physical damage shall be provided. The portion of the container 
to which manhole and other ·connections are attached need not be covered. If the 
location fa subjected to vehicular traffic, containers shall be protected by a 
concrete slab or other cover adequate to prevent the weight of a loaded vehicle 
imposing concentrated direct loads on the container shell. 

IND 9.90 PROTECTION OF CONTAINER FITTINGS 
• 

(1) Valves, regulators, gauges, and other container fittings shall be 
protected against tampering and physical damage. 

Note: Lock~ are not desirable becau~e they prevent access in case 
of emergency. 

IND 9.9j TRANSPORT TRUCK UNLOADING POINT 

(1) During unloading, the transport truck shall be parked clear of public 
thoroughfares (see section Ind 9.14) and at least 20 feet from storage container. 

(2) The filling p:ipe inlet terminal shall not be located within a building 
nor within 10 feet of any building or driveway. It shall be protected again.'!ilt 
phy.~ical damage. 

IND 9.9A_ PIPING, VALVES AND FITTilJGS 

(1) Piping may be underg-round, aboveground, or a combination of both. It 
shall be well supported and protected again.~t physical damage and corrol'lion. 

(2) Piping laid beneath driveways shall be installed to prevent physical 
damage by vehicles. 

(3) Piping shall be wrought iron or steel (black or galvani7.ed) and shall 
be Auitable for a mini.mum working pressure of 250 psig. Pipe joints may be 
screwed, flanged, bra7Jed or welded. 

(4) All shut-off valves (liquid or gas) shall be suitable for l~quefied 
petroleum gas service and designed for not less than the maximum pressure to which 
they may be subjected. Valves which may be subjected to container pres~uTe shall 
have a rated working pressuTe of at leaBt 250 psig. 



(5) All materialA U.<:Jed for valve FJeati:i, packing, ga.c:ikets, diaphragmci,, etc., 
Fihall be reFJiFJtant to the action of liquefied petroleum ga.CJ. 

(6) Fittings Ahall be FJteel, malleable iron or brMs having a minimum 
working prei:iFJure of 250 psig. Cast iron pipe fittings, such a.ci elli'l, tees, and 
unions shall not be used. 

(7) All piping i'!hall be tested after a.cisembly and proved free from leaks 
at not lel'li'! than normal operating pre!!3sure.CJ. 

(8) P.r:-ovision shall be made for expansion, contraction, jarring and 
vibration, and for settling. This may be accomplished by flexible connection.CJ. 

IND 9.9) PUMFS Ju"ID ACCESSORIES 

(1) All pump!'l and accMl'lOt'Y equipment shall be suitable for liquefied 
petroleum gas service and designed for not less than the ma:ximum pressure to which 
they may be subjected. Acce.CJ~ories shall have a minimum rated worklng pressure 
of 250 psig. Positive displacement pumps shali be equipped with suitable 
presAure actuated by-pasA valveA permitting flow from pUi~P discharge to storage 
container or pump suction. 

f:fl 
IND ~ DISPENSING DEVICES. 

(1) Meters, vapor separators, valves, and fittings in the dispen.cier shall 
be suitable for liquefied petroleum gas service end shall be designed for a minimum 
working pressure of 250 psig. 

(2) Pumps U.CJed to transfer liquefied petroleum gai'! shall be eq~pped to 
allow control of the flow and to prevent leakage or accidental dil'-lcha!'ge. Means 
shall be provided outside the dispen.ciing device to readily shut off the power 
in the event of fire or accident. 

(3) A manual shut-off valve· and a.n exce.sl"l flow check valve shall be in
stalled downstream of the_ pump and ahead of the dispen."ler inlet. 

(4) Dispensing Bossi. 

(a) Hose shall be resistant to the action of liquefied petroleum 
ga;:i in the liquid phafle and destgned for a minimum buri:iting pressure of 1,250 psig. 

(b) An excess flow check valve or automatic shut-off val11e shall 
be in.<:Jta1led at the terminu.ci of the liquid line at the pdint of attachment of the 
dispensing hose. 

(5) Location. 

(a) Liquefied petrole'..lID. gas diRpensing deviceFJ shall be located 
not less than 10 feet from .aboveground storage conb:dner.ci greater than 2,000 gallon 
water capacity. The dil'-!pen.<:Jing devices shail not bo closer than 20 feet to the 
nearest basement or cellar, pit, building, sidewalk, street or thoroughfare, or 
property line. Every effort i=ihould be made to avoid the use of pj_ts. No drairn or 
blow-off lines shall be directed into or in proximity to the sewer system.<! w.:ied for 
other purpo!'leA. 



ed on a concrete foJi~) t ~iquefied petroleum gas dispenf'ling devices shall be iMtall-
mount d , a ion or as part of a compJete storage and dispensirig assembl 

e on a common base and FlhalJ. be ad.equate ly protected. from physical dama~e. y 
. - (c) I5rn·c.P·~E'd ·v·'c .. ··r., · .,. · :t:·v:t:: .. L1ed within ll. l· .. ··r,~;:-o."·'.·~ .• J.c: · J:ld ';r ... i.LBUJil f~<:t<J c.:LR}JE}LIH'L'nP· d ces Phall not""·~ 

. _ .· 1..i 1 .1..L.~.,;.1.llf 01: [n1y otne:c <';nclw~ed cU'\~a. .~ ,, __, 

\
.. b) ·(i7 The dispensing o(.LP-Gas:/into the foel container of 

a vehicle shall be performed by a. competent attendant vyho 
shall rem~in at the LP-G:as, disper;i;s~r during th~ ~ntire t~~ns-
fer O)Jerat10n. · · ··· ······ · 

IND 9. 90 SAFETY RULES 
(1) There shall be no smoking on the driveway of ser\rice stations in the 

dispenl'ling areas or- tran."lport truck unloading areas. Conspicuou.q Aigns prohibiting 
smoking shall be posted-within :=light of the customer being served. Letters on such 
signs shall be not less than 4 inches high. The motors of all vehicles being 
fueled shall be shut off during the fueling operatinns. 

IND 9.9,. ELECTRICAL 
(1) Electrical equipment shall conform with the Wisconsin State Electrical 

Code. 

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

. . · , <. d. ) .£~re .~h~ .. r.1.1' be ,np·'. £. u.e.i:',~dnn~dffgn B. ;:~tw. eel). ~~£.;,.~~le ..... un.,its 
such as' a:'trador arid traitdt. ' '' '' .,•, ' ' ' ·,' • ' ' ,, ',,i 

', .. ~· ~(., \/ • •, '\ ;·~,; YL / ' c• 

( e) Contq,iner or container carrier shall be secured in place 
Of.l':.the Y,ehicle by,fasteqings designed and constructed with;a mini-
t:nitrn. s;;i,fety factor of ifom to withstand: l.9ading1in any.: direction1 
eqµ~btg;four timea th('). filled weight. of therJCohtainer1 '!: .f 

(
- ~1 , pcmtainefoY~l~~1s,, and 49S<Ji'~orielh; :q fr,!1 ;y12,,;y 
'I J ·. (a), Valves 4.n jthe assemblyr ,0£ .a twCll-c;ytw<ler rsyst~m 'shalhme1 

arranged so that replacement ·of containers can be made without 
shutting off the flow of gas to.tln.e appiiah<;les,., 

, NoTE: 'fhis provisiop is .l}ot.,to.be. cp~tr,q~d .. ~s requ~rin~ an·auto-
l m:atic change;::Cl-9-~t 1~e~l:e;·'' ' ' ' " ' b '" '' ·. u" , ';:;]• 

' (b) Shut~Jff 'V~fv~s' ;:on 'ih~ cont~iners ~hall b~rp~gi~2~;d ib 
transit, in storage, ap.d whUe beiµg moved. it;tto finar utifizatfqn as 
f<;>Ho~s,.: ;·: : H ', r \ ·' '., ' ,, ' '{f ' ::;'.£'•':·' /' < 

· · ·. 1. By s'ef#n~ iritcr 'reeess'~'of eoritain.er to prevelif pds$1~Ility ?f, 
, their being' sttui:'J~\jfl COntaihJrJ i's dropped upon a ff1\'tl§urf'ace;df.LL 

.z;· By v.tfnfiliii:fed d11J'tl-ri~Mil<\r fastened to,'cbht<ifriet' bii:patlle' ;bt 
withstanding a ... blow from any direction equivalent to that of a 
30 pound weight 'dropped 4 feet. Constructiq;i must be such 'that: a: 

, y,\oy\ ~i~l n?t b~;tr:~f\~g}~tt,~d to v~h;e. . /, . . . ' 
1

. 

(SJ-. ... '·'·.·:.":.s .. 'a·:·rety Devit:es>.·" ' .. ·. . ". ·. .~:.;.: .... _,.,; fJ,1Li .. 
1
· ·~""'~ ...• , 1 ...... ·,; .. ,', .. ;. , r .· f' •.,,,,.:;, "" ·••• ., ,.,, ~:c (I;~-/~~!' :, /.i'./;·11 

' (a) ICC C'.:orifairf~rs sh~lJ.be. Pr9vi,ds;d"witlio\safetx.::i:cu,~£ d.~-
~.:.r" ·~··; , 1.,.,:•,:•;:i'.('.}~~ 

~4~~o~dppc~~J4tb~ rule$ .9f the 
.S'fiall~e p;r9viCiea r·wit,;:r: saf;ety;.relief 

~=i!i.~< jA,.t/) 0/. ,[:.I,, . , 
c.·1.on··"r 7 ' •·· .. · ·•· 

( c) The delivery side of; the gas pressure r.e~1;1Iator sh;ill pe 
equipped with a safety-felt~£ device set to start to d'!Schar'g~ at''a' 
pressu.re.rnqt4ess than 2,times and not more. than. 3•firtje~ the 
deliverf !Pressure•of the regulator. ,, '.' 

{d) Whenever e'quipment, such. ;:ts. a cargCI heater 6rc8ollr 
on commercial vehicles is of a type designed t6' 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 br:eak 
in the downstteam fuel supply, Devices incorporated in the regu
lating equipment if connected directly to the container outlet valve 



will comply with thia requirement. All device!'! shall meet the 
specificationc:1 of

1
Ind ~.07(3). 

\ ,>XAC~+'''V' 

(6) System Design and Service Mne Pre!'lm1re. 

(a) Systen~ shall be of the vapor-withdrawal type. 

(b) Vapor, at a pre.cisure not over 18-in. water column 
shall be delivered from the system into the service piping supplying the 
appliances. 

(q) ,System Enclosure and Mounting. 

(a) Hou.c:iings or enclosureFJ .":lhall be designed to provide 
proper ventilation. 

(b) Hoods, domes, or portions of cabinet!:~ required to be 
removed from replacement of containeri:i shall incorporate mean!'l 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 poFJi tion and prevent their movement 
during tranFJit. 

(d) Containers l'lha.11 be mounted on a !'lUbstantial rmpport 
or base !'le cured firmly to the vehicle chaMiFl. 

(e) Road clearance shall be as followA: 

1. In the case o.f trailer coaches, when the 
container support il'l w:~ed inFJide the frame members, the maximum 
depth .cihall not exceed 7 in. from the top of the chassis to provide 
:"lUfficient road clearance. 

2. In the case of a commercial vehicle, the 
system shall be in.stalled with as much road clearance a$'l poFJsible and 
never less than the minimum road clearance of the vehicle under 
nmximum spring deflection. 

(8) Piping, 'I'ubing and J:i"'itting.c:i. 

(a) Regulators l"lhall be of lightweight construction 
and connected directly to the cylinder valve inlet, or mounted 
securely by mean!'l of a support bracket and. connected to the cylinder 
valve or valves with an approved high pre!'lsure flexible connection. 

(b) An expamdon loop in the ga.8 Bervice piping or 
an approved flexible co1mection between the regulator outlet and the 
gaFJ .service piping, i:iha.11 be u.eied. 

(c) Piping, tubin~ and fittings .oiha.11 meet the 
specificatiow:i in 1Ind 9.08(1) (3) ~~ except that aluminum 
tubing is prohibitjed.. 

\ 
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Sfeef'.JY1pe Of; tubi~,rshall' have4 a: minrmµm wa:l1 thfokn~ss,@f:~0.049 
inches and shall be adequately protected against.e:X:teriot totrosrom 
For trailer coaches, only seamless drawn copper tubing having an 
outside diameter,1:19tJ<;i~S1 tfu11~t:% ihrH;tlcl q_ wall tlJtcl)ness of not l<;!~s 
than o.9"341:J11ch~ .,~~~H})_~s.~~.1~or ga~,s,:rivi!=e.J~~es;31 

~d) Approv.6cEgas;1tubing fittings\shalbbe<employed for 
nial\ing tubing etinneotions. ; 

(e) The fuel line shall be firmly f~~~ened i"ha protected loca
tion under the v~hicle and .outsicl,e1,~n~.below.any- insula~ion or fals.e 
bottom. Fastenmgs shaJl:be sudf'as'to preveht abras10n or dam
age .to the ifu¢h:Iiire7@fom vibratiOIJ;: .· .. Mlhete<theduel line passes 
through structural members or floors, a rubber grommet or equiv
alent shall be installed to erevent chafing. 
<'51 ? , ' ! :.-~?$'.,, .:it:L'<tf;;;\ -'{'.,J·0!"· '?.c· ;·f> fy,£: ,. ";'° /_:'':" "" ,. :-~ 

{£) ·Th1f'fuet Hnd. sha:fl. lfe~ifi!lt3!Med to enter the,vehicle through 
tne·1 .flo~r' di::f'tktl:Y 'Eielow otr :'.idjacertt:i'to the' appliance which it 
serves. When a branch line is required, the tee connection shall 
~! i~''R?1e~~i£ f;y,eJ Htt: .a~.q,}~i;,~tecl~ynder t~~:1floor at;td ?\ltside 
:n~·::'. .. :~-: 1~/- '·:?;r<-~'.:~9 .. ?'t ;:.c ·~,." 

(g) All parts of the system assembly shall be so design~d and 
s~,c9re<l;it,~ ~;pr.!'!fJH(jp ~u~b P,<lf!~1~srking loose. during tra1:1:~it. 

fi:fJ._ . Appliances.: . j • ',. •·· ·• 

· . .. . (a) 1~ll'ga~ .. ~~fis'\in1t~~tr"@Jra}l'c~~i;.S,hall have their correctness 
~~·to c!e;sign, .. c1;m~tfgctW~1~;~Ji1.~fl,~Jotll;\~rice for their intend~d., use, 
trailer coach or cargo heating, certified as follows: · 

· .. ··. r .. petefmi!.]ed by•.'~ il!tYiona.!ty •recognized testing agdncy ade
quately e<f4ivfi'e~ !ind 'c'otnpl!tenf fo 1p~rform such services and shall 
be evitlencM 4)y'•fhe a'ftacHmenti1fJf:iifS· seal or label td such gas 
appliances .. This agency shall be one which maintains a program 
of national inspection of P~c;>c!t1ctiq,1;1 models ?f _gas appliances, ~ 
least once each year on the·manuf'acturer's premises. Approval ll>Y 
1'1e,A~~i~!lq~~£!<!!! 4.s~9~jation, 1t~b2ratc;>ries, as evidenced by t~e 
~ftach,ffle.H~'6F its Listing: Sym.bof or.·' Approval Seal to gas apph-
alf€es··and &'tfiertificafe or Jetter· cettif;yingc ~pproval under the aboNe;. 

· · :.mentfprte&!requiremeriJ;s,:·or listing. by, UndeJlwi;,iters' Laboratories, 
Inc., sha!Lb~, considered. as,·con§tiWting. comI>lia.nce with the provi" 
sions 'of tliis' section, 'or ' . ·~ : ' " / -- . ' 
• 

11 
~:. Apvrorat·I ~ .!,,,h~.s.t;.,·~.1/(/;1"1 (•1/fl.J'dl-1_""1- l.JJ,:/ccrl!inV 

: "/ ~, r;h·, .·w,«.} - ,~, "/;::./':''·FJJ;~,...,: , . ..,,,,,r,:r""f~JXH>.J.> 1 

(b) In the case of trailer coache~~.l! g~B;'"fited ~p,ac;:,e heaters 
and water heaters shall be of the full vented type, 'vented to the 
btitsidJ' of the vehicle. liA:ir for combustiartli.shall come from the 
dtitS'ide of the trailer. In the case of commercial vehicles ·whicfi 



\'l01.not ':contain living. qu.a:rters and the g11.!f4fir't~l!llE<sfll~det(hd:fe:'P • is 
U!fetli;to: 1JtOte'Ct :theI:t!ai'gi:J, such! s~Ce heatitrg :eq:i:1ipmetlt-'ma:}f' be 
of the unvented type, but provision shall be [llade to disp0se ot 
the products of combustion tq the outside. . '. ,,,, •. , 

'1'.G''.' ~~).~r.ovisions·. shall be made to immrelamrrade~uate supply 
of air for combustion. J/J ..• v ;:11. ~t 

, :!11g<lr.A11 gas-fi~ed spa;c~1 h~te,rs a:u-4 wa~~~7~g£i~rs ;'.§~l.l be 
equipped with an approved device designed to shut off the .flow 
of gas to the main burner ~nq to the pilot in . th<';, event the pilot 
flame is extinguished. ' · · · 0 

·' 

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

(£) Appliances shall be constructed or protected to reduce tb 
a minimum possible damage or impaired operatioq resulting from 
ca:'fgo shifting or haudling. · . ' , : · ' · · : 

;, (g) Appliances .sh'!ll be lQcated ip.side a vehiqle ~o that a fire 
at an.appliance will notbfock all egress.of persons from the vehicle. 

. , r " . . .~: . ., , , . 
,, ·'' 

( 10) ~ General Precauti 
' ;. (;k): tontainers;' , . . . .. . . . ~;:.ag be 

I •· 

matiked, maintain.ed.and quaJ~ .e. m_,accordance .with ctlir11ently .. 
effe'ctive. regiulations·.~0:£ the· ·:tr&!f~@1m,a .:1.··.;"Q:,l1Y1i" :t::te* 

•:c' , ·) :r·:r;·c (·' •; :/~;,·;,-« -., ,: .. < ··,. , · ~0·'.'" ,,·~: .:fX'::' · ' 

' ... (~~.'.~ o,..cont_airi~r ,s\1all' Bf'ch~1:ged wit? ft~~l,iiiiless1~~}:i~ars 
trt .. pt;qJ?er P1'1:rkmg.s19qhoe cpde under which 1t was fa~pcated, 
and, in' addition with its water capacity .and th& tare weight 
of the container in poundl... .A 

~tUf'l'rl' .... I"''" 
(c) No ~ containerAshall be recharged which has 

been ii:volved in a fire un~il it has been· requalified for service,. 
. ' , .. , .. ··.. . . .. J~_M.Nt,!.,a "'f>l,_.if.$HE. 

(d) No~ conta111e1~hall be recharged 
which has been involved in a fire until it has been retested in accord
ance with the requirements for its original hydrostatic test and 
found to be suitable for continued service. 

'# 

(e) ~o container shall be charged without the consent of 
the owner tnereof. 

(f) A permanent caution plate shall be provided on the 
• ... -·-•< ' • 

outside of the system enclosure and·adjacent to the consuming 
appliances on trailer coaches. It shall include the following 
items: 

WARNIN& 

h Jle·sttre all appliance valves are closed before opening con-
tainer valve. ' 

2. Connecdons at the appliances, regulatori; and containers 
shall be checked periodically for leaks with soapy water or its 
equivalent. ' . .cb · 

3. Never us~ a rilatch or flame when checking for leaks. " 

4. Container ·shut-off valves of trailer coach systems shall be 
closed wh~n the vehicle is in transit. 

'"·' ·.' ' * Charging of Containers. 

(a) Containers shall b.e charged in 
-B:7$8 ('e1 J and one of the following: 

1. At a properly eq\Jip~ed 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 tocked when the plant is 
unattended. 

2. At a trailer coach location directly from a tank truck into the 
container or containers iiistalled at any one trailer coach with the follow
ing limitations. No vapor of liquid shall be vented to.the atmosphere. 
The container charging operation shall be performed only by qualified 
personnel. When containers are . aceum.ulated at the tank truck for 
charging. such charging shall not be done ~ithin 50 feet of !he nearest 
building, trailer, er groql). of buildings nor within 25 fi;et of public streets 
or high-yvays. Private. str~~ts, roads· or rights of way shall .not be classed 
"l'-' n11h.l1P '-'+f"P.P.tc At" htrrhut,b"vc 



.APPENDIX A,. 

Minimum Required . J,fate ot Discharge in cubic . feet per minute 
of air at 120%. ()f the ':Raximurn permitted start fo discharge pressure 
for saf~ty relief valves ti> be. us~d on containe.rs oth~r th?n those con
structed in accordance with Interstate Commerce Commission specifica· 
ti on. · · 

Surface 
··Area 
Sq~ Ft. 

20 
2S 
30 
3S 
40 
4S 
so 
SS 
60 
6S 
70 
7S 
80 
8S 
90 
9S 

100 
105 
110 
115 
120 
12S 
130 
135 
140 
145 
lSO 
lSS 
160 
165 

Flow 
Rate 
CFM 
Air 
626 
7Sl 
872 
990 

1100 
1220 

. 1330 
1430 
1S40 
1640 
17SO 
18SO 
1950 
2050 
21SO 
2240 
2340 
2440 
2S30 
2630 
2720 
2810 
2900 
2990 
3080 
3170 
3260 
33SO 
3440 
3530 

Surface· 
Area 

Sq.Ft. 

170 
17S 
180 
18S 
190 
19S 
200 
210 
220 
230 
240 
2SO 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
4SO 

··.·soo 
5s9, 

Flow 
Rate 
CFM 
Air 

3620 
3700' 
3790' 
3880 
3960' 
40SO 
4130 
4300 
4470 
4630 
4800 
4960 
5130 
S290 
S4SO 
S610 
S760 
S920 
6080 
6230 
6390 
6540 
6690 
6840 
7000 
7150 
7300 
8040 
8760 
9470 

Surface 
Area 

Sq.Ft. 

600 
650 
700 
7SO 
800 
850 
900 
9SO 

1000 
1050 
1100 
llSO 
1200 
12SO 
1300 
1350 
1400 
14SO 
lSOO 
1550 
1600 
1650 
1700 
17SO 

' 1800 
18SO 
1900 
19SO 
2000 

Flow 
Rate 
CFM 
Air 

10170 
10860 
llSSO 
12220 
12880 
13S40 
14190 
14830 
15470 
16100 
16720 
173SO 
17960 
18S70 
19180 
19780 
20380 
20980 
21570 
22160 
22740 
23320 
23900 
24470 
2S050 
25620 
26180 
26750 
27310 

Surface area=Total oufside surface area of container in ·square feet. 
When the surface area is not 'stamped on the name plate ot when the 

marking is not legible, the area can be calculated by using one of the following 
formulas:'. 

(1) Cylindrical container with hemispherical heads 
;Area=Overall lengthXoutside diameterX3.1416 

(2) ·.Cylindrical container with semi-ellipsoidal heads · 
Area=(Overall length+.3 outside diameter) Xoutside diameterX 
3.1416 ' 

(3) Spherical container hh111 i· , 
Area=Outside diameter squai:edX3:1416 



Flow Rate-CFM Air = Required flow capacity in cubic feet per 
minute of air at standard conditions, 60° F. and atmospheric 
pressure (14.7 psia). ' 

The rate of discharge may be interpolated for intermediate values of 
surface area. For containers with total outside surface area greater than 
2000 square feet, the required flow rate can be calculated using the 
formula, Flow Rate-CFM Air = 53.6J2 A o.s2. 

Where 
· A = total outside surface area of the container in square feet. 

Valves not marked "Air" have flow rate markings in cu. ft. per 
minute of liquefied petroleum gas that were calculated by using the 
factors listed below. These same factors may be used to reconvert to 
cu .. ft. per minute of air for use in present Appendix A. : 

100 125 
1.162 1.142 

Air Conversion Factors. 

Container Type 
150 

1.113 

APPENDIX B. 

175 200 
1.078 1.010 

Minimum Required Rate of Discharge for Safety Relief Valves for 
Liquefied Petroleum Gas Vaporizers (Steam Heated, Water Heated and 
Direct Fired.) 

The minimum required rate of discharge for relief valves shall be 
determined as follows: · 

1. Obtain the total surface area by adding the surface area of 
vaporizer shell in square feet .directly in contact with LP-Gas,.and the 
heat exchange surface area in square feet directly in contact with LP
Gas. 

2. Obtain the minimum required rate of discharge in cubic feet of 
air per minute, at 60° F. and 14.7 psia from Appendix A for this total 
surface area. 

APPENDIX c: 
Method of Calculating Maximum Liquid Voiume Which Can Be 

Placed in a Container at Any Liquid Temperature. 

The quantity of LP-fas which niay be placed in a container is de
pendent upon the temperature of the liquid and the maximum permitted 
filling density in addition to the size of the container. 

The filling density depends on: The size of tank, whether it is in
stalled aboveground or underground, .and the specific gravity of the 
liquid LP-Gas at 60° F. placed in the container. Filling density values 
are given in ~. The liquid temperature should be obtained by 
measuring the temperature of the liqui.d .LP-j&'as in the container with a 
thermometer placed in a thermometer :well in.stalled in the tank. 



Knowing the liquid temperature and the filling density, the maxi
mum volume of liquid LP-¢as which may be placed in a container can 
be determined as follows: 

Where 

V=-D
. GX F 

V = maximum liquid volume (in per cent of total container ca
pacity) which shall be placed in a container when the liquid 
temperature is T. ;J #£) . /'. 

~~"J./3l-J 
D = filling density from ~-a) in per cent. 

G =specific gravity of LP-yfas at 60° F. placed in container. 

F = correction factor from following table for correcting liquid 
volume from 60° F. to volume at temperature T. The correc
tion factor is obtained by finding the specific gravity at 60° F. 
(G) in the column at the. top of the table and coming down 
this column till the actual. liquid temperature T is found. The 
correction factor corresponding to this specific gravity and 
temperature is then read. Interpolation is permitted. 

T = temperature of liquid LP-¢'as in container in degrees Fahren
heit. 

After obtaining V from the above formula the actual maximum gallons 
of LP-Gas which may be placed in a container is obtained by multiply
ing the water capacity of the container by V 

100 

Example: 

Assume an aboveground container with lQ,000 gallons water ca
pacity 

Propane with a specific gravity of 0.508 at 60° F. to be placed in 
contain~ ~f' tJ (,) 

Filling density from·~ for aboveground c9ntainer having a 
capacity greater than 1200 gallons in which a product having a 
specific gravity at 60° of 0.508 is to be placed is 45% 

To determine maximum quantity that may be placed in container 
when the liquid temperature is 60° F. 

45 x 10,000 
.V = O.SOB X 100 = 8850 gallons 

When liquid temperature is 82° F. find correction factor in the table 
on next page .for :ipecific gravity at 60° F. of 0.508 and a liquid 
temperature of 82° F. which is 0.96~ 

V =:: 45 X 10,000 · = 9 200 gallons 
0.508 x 0.963 x 100 ' 



O!Nel"t'ed 
Temperature 

Degrcet 
Fahrenheit 

< (J k:J· 

LIQIDD VOLU:l,\'IE CORRECTION FACTORS 
SPECIFIC GRAVITIES AT 60• F./60• F. 

I PtoP•••I o.soo o.5m 0.510 I 0.520 I 0.530 I O.S40 I 0.550 I o.~ I ~~{ I 0.510 I I .. I Bu1111;e 
o.seo o.5SH 

VOLUME CORRECTION FACTORS 

0.590 

--60.......... 1.160 J.155 1.153 1.146 i.140 1.133 1.121 1.122 1.120 1.116 I.Ill 1.108 1.106 
-f5.......... J.153 I.148 l.146 I.140 1.134 1.128 t.122 1.117 J.115 1.111 1.106 1.103 1.101 
-fO...... .... 1.147 1.142 1.140 1.134 1.128 1.122 1.117 t.111 1.110 1.106 t.101 1.099 1.097 
-36.. .. • • • • • • J,140 1,135 J.134 1.i28 l.m UT6 l":Ti2 1.i06Ll05-rror1]96 1.094' l.092 -
-30.......... J.131 1.129 1.128 1.122 1.116 I.Ill 1.106 I.IOI 1.100 . 1.096 1.092 1.090 1.088 
-25........ •• 1.121 1.122 J.121 1.115 1.110 t.tos 1.100 t.095 1.094 J.091 rn87 1.085 rnsa 
-20.......... 1.120 J.115 1.IH 1.109 1.104 J,099 1.095 1.090 1.089 J.086 1.082 1.080 1.079 
-15. .•• • • . . • . J.IJ2 1.109 1.107 1.102 1]971.0931.089t:Osr1.0s3l.OsO1.0771.075 ~ -
-10.......... J.10.5 1.102 1.100 1.095 1.091 1.087 1.083 J,079 1,078 t.075 1.072 1.071 . ·l.069 
- 3.......... 1.098 1.004 1.094 1.089 1.085 1.081 1.077 1.074 J.073 1.070 1.067 l.066 1.065 o.......... J.002 1.088 1.088 1.084 1.080 1.076 1.073 1.069 1.068 1.066 1.063 1.062 1.061 

2.......... 1.089 1.086 Lo85J":'08T1.0171.074~1.0671.0661.064Toil--r.0601.059 -
........ •. • 1.086 l.083 1.082 1.079 1.075 1.071 1.068 1.065 1.064 1.062 1.059 l.058 1.057 
& ....... ,., 1.0Bt 1:080 1.080 1.076 l.072 1.069 I.065 1.062 1,061 1.059 1.057 1.055 1.054 8.......... 1.081 1.o78 1.077 1.074 l.o70 1.066 1.063 1.060 1.059 1.057 l.QSS 1.053 1.052 

IO •••• ,.,.,. 1.078 1:075 l]7i"" 1.0f1Lofi7J.OM"1,0611.058 l.057 l.055 1.053 1.051 J]50 .. 
12. ... .... .. 1.o76 1.072 1.071 1.068 1.064 1.061 l.059 1.056 1.055 1.053 J,051 1.049 1.048 
14.......... J.072 1.070 1.069 l.066 l.062 1.059 1.056 1.053 1.053 1.051 1.049 1.047 1.046 
18 .•..••..•. 1.070 1.067 ~ 1.063 I.06!) ~~~~~~~~-
18.......... t.061 1.065 1.rnw t.061 1.057 1.054 1.051 1.ou l,048 I..046 1.oH 1.043 1.042 
20 ......... , 1.064 1.062 I.061 1.058 l.054 1.051 1.049 J,046 J,046 J,044 1.042 1.041 1.040 
22 ...... ,.," 1.061 1.059 1.058 l,055 l.052 1.049 1,046 I.OH I.044 1.042 t.040 l.CM9 1.038 
2' .......... 1.058 ~~~~~~~~_!E!O_~ 1.037 ~-
26.......... 1.065 1.053 J.052 1.049 1.047 1.044 l.042 1.039 1.039 1.037 J.036 ~ 1.034 
28 ........ " 1.052 1.050 1.049 J.047 I.OH 1.0U 1.039 1.037 1.037 1,035 1.034 1,034 1.032 
30.......... 1.049 1.047 1.046 1.044 1.041 1.039 1.037 1.035 1.035 J,033 \ 1.032 1.032 J.030 
32..... ... .. 1.046 I.OH 1.043 1.041 1.038 1.036 1.035 1.033 1.033 1.031 1.030 1.030 1.028 
34... •• • . • • . 1.043 1.0i1t:OiO1.0381]36~1.0321:0311.030 1.0291.0281.0281.026 -
36.......... 1.039 1.038 1.037 1.035 1.033 1.031 1.030 1.028 1,028 1,027 1.025 1.025 1,024 
38 ... ,.,, .. , 1.036 1,035 1.034 1.032 1,031 1.029 1.027 1.026 1.025 I,025 t.023 1.023 1.022 
40 ......... , 1.033 1.032 1.031 1.029 1.028 l.026 1.025 J.024 1.023 1.023 1.021 1.021 l.OZO 

- 42 •••••••••• 1.030 J.029 l.0281.627 l.0251.02T 1.023 l.0221.0211.0211.0i91.0i91.0t8 -
............ 1.027 1.026 1.025 1.023 1.022 1.021 1.020 1.019 1.019 1.018 1.017 1.017 l.016 
46.......... 1.023 1.022 J.022 1.021 1.020 J.018 J,018 1.017 1.016 1.016 1.015 1.015 1.014 
48. .... . .. .. 1.020 1.019 1.019 1.018 1.017 1.016 1.015 I.014 I.014 I.013 1.013 J.013 1.012 
40, •• • • • • • • • 1.017 1.0i61.0ii"' Toi5 Loli"" 1.013"" 1.0"i"3 l.OI2 l.012 I.Oil I.OU -r.orr ~ -32.......... J,014 l.013 1.012 1.012 1.011 1.010 1.010 l.009 J.009 1,009 1.009 1.009 1.008 M.......... 1.010 1.010 1.009 1.009 l.008 1.008 1.007 1.007 J.007 1.007 1.006 1.006 1.006 

::::::::::: !::; !:~~ -{~~ !:: !::: !:: !:; !::; !::~ !:~i !::: :::: !::: -
60.......... 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
62.......... 0.997 0,997 0.997 0.997 0.997 0.997 0,997 0.998 0.998 0.998 0.998 0.998 0.998 64.......... 0.993 0.993 0.99( 0.994 0.994 0.994 0.995 0.995 Q.995 0.995 0.996 0.996 0.996 
66.. •• • • . • • • 0.990 -o.900 0,990 o:990 0':991 0.992 0]92 0.993 o:993 o:m 0,993 o:993 0,993 -
88 ......... i 0.981i 0.986 0.987 0.987 0.988 0.989 0.990 0.990 0.990 0,990 0.991 0.991 0.991 
70.......... 0.983 0.983 0.984 0.984 0,985 0.986 0.987 D.988 0.988 0.988 0.989 0.989 0.989 

~!:::::::::: ~::~: ~::~~ ~::~; ~::i! ~:::~ ~::: ~:::: ~:::: ~:::: ~:::: ~:::: ~::::. ~::~! -
76...... ... .. 0.972 . 0.973 0.974 0.975 0.977 0.978 0.979 0.980 0.981 0.981 0.982 0.982 0.983 
78.......... 0.969 0.970 0.970 0,972 0.974 0.975 0.977 0.978 0.978 0.979 0.980 0.980 0.981 
so..... . . . . . o.965 o.mn o.967 0.969 0.971 o.972 o.974. 0.975 o.976 o.977 o.978 o.978 0.979 
82.......... 0.961 0.963 0,003 0,966 0:968 0.969 M71~0]73 0,974 o:m o:9ro T9n -84.......... 0.957 0.959 0.960 0.962 0.965 0,966 0.968 0.970 0.971 0,972 0.974. 0.974 0.975 
86 ..... ~.... 0.954 0,956 0.956 _. 0.959 0,961 0.964 0.966 0.967 0.968 0.969 0.971 0.971 0.972 
88.......... 0.950 0.952 0.953 0.955 0.958 0,961 0.963 0.965 0,966 0,967 O.Y6\J 0.969 0.970 
90.......... 0.946 0.949 0.949 0.952 0.955 0.958 0,960 M62 l.i963 0]64 0,967 o:967 o:968 -
P2 .. .,·...... 0.942 0,945 0.946 0.949 0.952 0.955 0,957 0.959 0.960 o,962 0.964 0.965 0.966 
'114.......... 0.938 0.9U 0.942 0.946 0.949 0.952 0.954 0,957 0.958 0.959 0.962 0.962 0.964 
96......... 0.935 .0.938 0,939 0.942 0,946 0.949 o.952 Q.9sf o.956 ~ 0,959 0,960 o.961-
98.......... 0,931 0,934 0,935 0.939 0.943 0.946 0.949 0.952 0,953 0,954 0.957 0.957 0.959 

100 ....... ". 0.927 0.930 0.932 0.936 0.940 0.943 0,9,46 0.949 0.950 0.952 0.954 0.955 0.957 
los.......... o.917 o.920 o.923 o.927 """"iJ.P31-:o:m- o.939 o.m o.iii3 MW o:YW""' O,jij9 o.951 -
110.......... 0,907 0.9ll 0.913 0.918 0.923 0.927 0.932 0.936 0.937 0.939 O.'l43 0.944 0,946 
115.......... 0.897 0.902 0.904 0.909 0.915 0.920 0.925 0.930 0.930 0,933 0.937 0.938 0.940 

!~:::::::"::: ~::~! ~::~ ~:::: ~::~ ~::~~ ~::~ ~::: ~::~ ~::~: ~:::~ ~::~ :::!~ .~::~: -
130.......... 0.865 0.871 0.873 0.880 0.888 0~895 0.001~ 0,908 0,909 0.913 0.918 0.921 0.923 
135.......... 0.854 0.861 0,863 0.871 0.879 0.887 0.894 0,9,01 0.902 0.007 0.912 0.914 0.916 
140..... .. .. . 0.842 0.850 0.852 0.861 0.870 0.879 0.886 0.893 0.895 0.900 o.90~ 0.907 MIO 



£/ 

APPENDIX D. 

Alternate Permitted Maximum Liquid Volumes in Per Cent of 
Total Container Capacity, for Filling Containers up to' 1200 

Gallons Total Water Capacity as Specified in~k~~ / 3 
! , . ,'i.£~7'-

. MAXIMUM LIQUID VOLUME PER CENT. 

Aboveground Containers 
Liq. Temp. Assumed to 

be 40°F. 

Underground Contalnen 
Liq. Temp. A1Bumed to 

be 60°F. 

Propane (Approx. sp.gr. 0.51) 
Mixtures (Appro~. sp.gr. 0.55) 
Butane (Approx. sp.gr. 0.58) 

,80 
83 
86 

APPENDIX E. 

89 
91 
93 

Method of Calculating Maximum Volume of' LP¥as which can 
be placed in1 a container for which length of fixM dip tube is set. 

( i 

1. It is im~ossible to.set out in a table the: length of a fixed dip tube for 
various capacity tanks because of the varying 'tank diameters}u~d lengths and 
because the tank. m~y be installed either in a vertical or hcii;fzpntal position. 
Knowing the maximum permitted filling voltjme in gallons,! however, the 
length of the fi:ii:ed tube can be determined by' the use of a strapping table 
obtained from' the container manufacturer. 1'he length of the fixed tube 
should be such .that when its lower end touches the surface of the liquid in 
the container, the contents of, the container will be the maximum permitted 
volume as determjt1eel by thefollowing formula: 

2. Formula fq~ !determi~ink 'iiiJximum volume of Liquefied Petroleum 
Gas for which a fixed length of dip tu!:le shall be set.... · 

I . . 
Water .Cap., (Gal~.). of Container:" 

'X Filling De~sity** 

Sp. Gr. o(LP-Gas*' X volume 
Correction Factort X 100 

*Measu;ed at 60°F'. 

:M:diiimum 
='Volume 

of. 
LPfias 

**From Section B.12 "Filling Densities," . 

t For abo~eground containers the liquid temperatuff is, assumed to oe 
40°F. and for underground containers the liquid temperature is as~ 
sumed to be 50°F. To correct the liquid volumes at these temperatures 
to 60° F. the following factors shall be used ~J..&Eft]. 

. (·~ &..t~' ?J: JL) 



Volume Correction Factors. 

Specific Gravity Aboveground 
1.033 
1.031 
1.029 
1.028 
1.026 
1.025 
1.024 
1.023 
1.021 
1.020 

Underground 
1.017 
1.016 
1.015 
1.014 
1.013 
1.013 
1.012 
1.011 
1.011 
1.010 

0.500 
.510 
.520 
.530 
.540 
.550 
.560 
.570 
.580 
.590 

Example: Assume a 100-gallon · total water capacity tank for above
ground storage of propane having a specific gravity of 0.510 at 60°F. 

100 (gals.) X 42 
(Filling Density from B.12) 4200 

0.510 X 1.031 (Correction Factor from 52.6 
Table in Appendix E) 

4200 -- = 79.8 gallons propane, the maximum amount per-
52.6 mitted to be placed in a 100-gallon total water 

capacity aboveground container equipped with a 
fixed dip tube. 

3. The maximum volume of Liquefied Petroleum gas which can be 
placed in a container when determining the length of the dip tube expressed 
as a percentage of total water content of the container is calculated by the 
following formula : 

Maximum Vol. of LP,,Gas (From 
Formula in (2) above) X 100 

Total water content of container 
in gallons 

Maximum 
Per Cent 

of 
LP-fJas 

4. The maximum weight of Liquefied Petroleum gas which may be 
placed in a container for determining the length of a fixed dip tube is de
termined by multiplying the maximum volume of liquefied petroleum gas 
obtained by the formula in (2) above by the pounds of liquefied petroleum 
gas in a gallon at 40°F. for aboveground and at 50°F. for underground con
tainers. For example typical pounds per gallon are specified below: 

Aboveground Underground 
pounds per gallon pounds per gallon 

Propane ...................... .............. 4.37 4.31 
N. Butane ................................ 4.97 4.92 



{~,' ) 

City - - - - - - - - - Date - - - - -
Thii=l fa to certify that the standards of liquefied petroleum gases of the 

Indu::itrial Commi!'J::ii.on have been adhered to a.c3 to design, con.citruction, location, 
and installation, a"3 required U.'1.der section 101.105, Wisconsin Statutes. 
Signed (Company or Firm) 
Addr. 



INDEX 

BASIC RULES, Ind 9 .. 01 

Appliances, Ind 9.17 
Approval, Ind 9.02 
Containers 

Con1truotion, Ind 9.03 
Filling, Ind 9.11 
Gauging, Ind 9.16 
Location, Ind 9.05 
Markings~ Ind 9.04 
Valves, Ind 9.06 

Electricity, Ind 9.1~ 
Hose, Ind 9.os 
Liquid . 

Inside, Ind 9.12 
Transfer, Ind 9.13 

Odorization, Ind 9.0l 
Piping, Ind 9.07 

Fittings, Ind 9.07 
Tubin1, Ind 9.07 

Safety Devices, Ind 9.09 
Unloading, Ind 9.14 
Vaporizor, Ind 9.10 

CYLINDER SYSTEMS, Ind 9.20 

Accessories, Ind 9.23 
Devices, Ind 9.24 
Industrial, Ind 9.26 
Location, Ind 9.22 
Marking, Ind 9.21 
Reinstallation, Ind 9.2; 

SYSTEMS 11TILIZIIG CONTAINERS OTHER THAJi !CC, Ind 9.JO 

Accessories, Ind 9.32 & Ind 9.38 
Capacity, Ind 9.35 
Chargin1, Ind 9.43 
Design, Ind 9.31 
Devices, Ind 9.33 
Dikes, Ind 9.37 
Drips, Ind 9.39 
Provisions, Ind 9.42 
Inst~llationa, Ind 9.36 
Instruction, Ind 9.40 
tighting, Ind 9.46 
Paintin1, Ind 9.45 
Pits, Ind 9.41 
Protection, Ind 9.44 
Reinatallation, Ind 9.34 



INDEX 

TRANSPOR'l'ATIO N~ TANK 'l'RUCKS 11 SEMI-TRAILERS, '!'RAILERS, Ind 9 .. 50 

AcceS$ories, Ind 9.52 
Connections, Ind 9.60 
Chocks, Ind 9.65 
Design, Iud 9.51 
Device~, Ind 9.54 
Electrical- Ind 9.58 
Extinguishers. Ind 9.62 
Exhaust, Ind 9.61 
Mounting, Ind 9.~7 
Piping, Ind 9.53 
Protection, Ind 9.64 
Smoking, Ind 9.63 
Storage, Ind 9.66 
Systems, Ind 9.55 
Trailers, Ind 9.59 
Transfer,. Ind 9.56 

LIQUEFIED PETROLEtJM OAS AS A :MO'rOR FUEL, Ind 9,.70 

&tide1aorie•, Ind 9,74 
Capaaity, Ind 9.78 
De111ign, Ind 9,,72 
Engines, Ind 9.79 
tocatio~; Ind 9.73 
Piping, Ind 9.75 
Refueling, Ind 9.71 
Regulators, Ind 9.77 
Vaporizers, Ind 9.?6 

STORAGE OF COITAIIERS NOT INSTALLED FOR USE, Ind 9.80 

General, Ind 9~83 
Premises, Ind 9.Sl 
Resale, Ind 9.82 

LIQUEFIED PETROLEUM GAS SERVICE STATIONS, Ind 9.84 

Accessories, Ind 9.86 
Capacity, Ind 9.se 
Design, Ind 9.85 
Dispensing, Ind 9.94 
Electrical, Ind 9.96 
Installation, Ind 9.89 
:Piping, Ind 9.92 
Protection, Xnd 9.90 
Pump, Ind 9.93 
Safety~ Ind 9.95 
Unloading, Ind 9.91 
Valves, Ind 9.87 



INDEX 

CYLINDER SYSTEMS-COMMERCIAL HIOHW.l! VEHICLES, Ind 9. 97 

Construction, Ind 9.97(1) 
Description, Ind 9.97(3) · 
Devices, I~d 9.97(6) 
Location, Ind 9.97(4) 
Marking, Ind 9.97(2) 
Valves, Ind 9.97(5) 



NOTICE OF PUBLIC HEARINGS 

PROPOSED REVISION OF GENERAL ORDERS 
ON LIQUEFIED PETROLEUM GASES 

for the 
State of Wisconsin 

In accordance with the policy of the Indu.<:Jtrial CornmiAsion, .the 
pubHc will be giveri an opportunity to be heard as to the reai:;onablenei:;J:l 
and p.t'actic,,~'Qi,lity of the proposed .orderA at public hearings to be held 
as follow."l · 7j' 

MI~WAUKEE - Monday, July 30, 1956 
, H/ Room 409, State Office Building, 

794 North Jefferi:;on Street 

.MADISON TueAday, July 31, 1956 
Room 270, State Office Building, 
l WeAt Will'lon Street 

Both hearing!'l will begin at 10:00 A.M. 

All interei:;ted perAOnl'l are invited to attend thei:;e public 
hearingi:; and be prepared to i:;~b,mi~ any commenti:; or i:;uggei:;tioni:; in writing 
for future con!'lideration by the Jfommii:;sion and i t!'l adviaory committee. 

Anyone who i!'l intere~ted, but who ii:; unable to attend any 
of the heat-ingi:;, may .Aubmit hii:; written com.~ents in advance of the 
hearing directly to the Commil'll'lion. Such pre!'lentationi:; will all'lo 
receive full conl'lideration by the Commisi:;ion and iti:; advii:;ory committee. 

,,,¥" > 

Il:IDUSTRIAL COMMISSION 

Division of Indu."ltrial Safety 
and. Buildings 


