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DEPT. OF INDUSTRIAL COMMISSICH )

T0 ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS:

I, Helen B. Gill, Secretary of the Industriszl Commission,
and custodian of the officlal records of sald commission, do hereby certify
that the attached copy of rules relating to Liquified Petroleum Gases ware
adopted by the Industrial Commission en Mareh 10, 1961,

I further certify that sald copy has been compared by me
with the original on file in this commlssion and that the same is a true
copy thereof, and of the whole of such original.

I TESTIMONY WHEREOF, I have here-
unto set my hand and affixed
the offieial seal of the
department at the Capltol, in
the elty of Madisen, this

3 day of MM&_‘.

Ae Do, 1961,

L0, R R0

Secretary
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& Wisconsin Administrative Code
Chapter Ind 9‘
Industrial Commission

LiquefiegrPe;fqleum Gases

PART |
GENERAL

Ind 9.001 Scope. |

i

L All reference to design, construction, shop inspection and repairs to the
containers shall be made to the requirements of the Wisconsin Boiler and Unfired
Pressure Vessel Code.

(2) This code shall apply to plants, Storesﬁ'eqﬁ?bmént and installations

storing, handling and/or using liquefied petroleum gas; to reconstructions, alte;a-
tions, and extensions; to existing plants, stores, equipment and installations wh}ch
may constitute a life or fire hazard, except insofar as on special applications,

the industrial commission shalil waive strict compliance when in its opinion the
reqqirements of this code cannot be reasonably fulfilled.

(é) The following standards are intended to apply to the design, construction,
location, installation, and operation of liquefied petroleum gas systems. These
standards do not apply to marine terminals, 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 pians which are based on substantial equivalent requirements 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 shali 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
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there is one, otherwise from the industrial cdmmission. 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 section 101.105 (&), Wis. Stats.

Note: City Date

This is to certify that the standards of liquefied petroleum gases of the
Industrial Commission have been adhered to as to design, construction, location,
and installation, as required under section 101.105, Wisconsin Statutes.

Signed (Company or Firm)
Address
Instalied by

The above is a sample form that may be used as specified in the scope of
these standards.

(4) Basic Rules apply to all sections except section Ind 9.80, and unless
noted in Basic Rules.

(58) Section Ind 9.20 "bottled gas', applies to installations utilizing con-
tainers constructed in accordance with interstate commerce qgmmission specifications.

(6) section Ind 9.30 appiies to installations utilizing containers other than
those constructed in accordance with interstate commerce commission specifications.

(Z) Section Ind 9.50 applies to containers and pertinent equipment mounted on
trucks, semi~-trailers and trailers used for the transportation of liguefied petro-~
leum gases.

(8) 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 seif-
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.)

(9) Section Ind 9.80 applies to the storage of cont ainers not installed for
use at final utilization point.

glg) Where liquefied petroleum gas is used with oxygen the General Orders on

Safety section Ind 1.70 shall apply.
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(11, ) Section Ind 9.84 applxes to liquefied pétroleum gas service stations.

ontainers. not in-

" Note: The 1ndustrial commxssxon Wi
by a nationally recognized
(2) “API—-ASME” me
Vessel Code of the American Pe‘moleum Institute and the Amerlcan
Society of Mechanical Engineers”, and the Wisconsin Boiler and Un-
fired Pressure Vessel Code.
(3) “ASME” 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) “Container” means all vessels such as tanks, cylinders, bottles
or drums used for transporting or storing of liquefied petroleum gas.
(7) “ICC” means the Interstate Commerce Commission.
(a) “ICC container” means a container as defined in sub sect'on (6)
bearing the ICC stamplng
). Cox

L

(10) “F11hng n51ty” (See gection Ind' 911)

() “Gas” meais liquefied petroleum gag in elther 11,'
ous state. :

} (12) “Utility gas manufa
gas (not liquid gas) to vari
(13) “Gas mixing device’” mean
(14) “Mobile fuel tank” means
motor of a.mobile vehicle. (See section Ind 9.70
(15) “Mobile vehicle” means any vehicle which comes unde:
Ind 9.50 of these orders.
(16) “Saddle” means that part of supporting structure u
, the tank rests. ;
! (17) “Skid tank” (See section Ind 9.36 (6) and section’
(18) “Truck tank” means a tank securely fastened to a tr
and used to transport liquefied petroleum gases. (See
9.50.)
(19) “Vapor pressure” means the pressure of saturated
equilibrium over liquefied petroleum gas confined within a ¢
(20) “Systems” means an assembly of equipment consist
tially of the container or containers, major devices such as va
carburetors, relief valves, excess flow valves, regulators, etc,
interconnecting piping.
History: Cr. Register, Jenuary, 1957, No. 18, eff, 2-1-57.

and

Ind 9.01 Basic rules. (1) ODORIZING GASES. (a) All liquefied petro-
leum gases shall be effectively odorized by an approved agent of such:
character as to indicate positively, by distinet odor, the presence of
gas down to concentration 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 liquefied petroleum gas, or if odori-
zation will serve no useful purpose as a warning agent in such use
or further processing.

Note: The lower flammable limits of the more commonly used LP-gases
are: Propane, 2.15% ; Butane, 1.55%. These figures represent volumetric
percentages of gas in gas-air nnxtures

(b) The odorization requirements of section Ind 9.01 shall be con-
sidered to be met by the use of 1.0 pounds of ethyl mercaptan, 1.0
pounds of thiophane or 1.4 pounds of amyl mercaptan per 10,000 gal-
lons of LP-gas. However, this listing of odorants and quantltles shall
not exclude the use of other odorants that meet the odorization re-
quirement of section Ind 9.01.

History: Cr, Register, January, 1957, No. 13, eff. 2-1-57.




Ind 9.02 Approval of equipment and systems. ) Each system utilizing 1CC

containers shall have their container valves, connectors, manifold valve assemblies

and regulators (bases, hoods, or cabinets if desired):

constructed “and testedf

ﬁi) ' Listed PY Underwriters' Laboratories, Inc., or,
(b) Listed PY @ nationally recognized testing laboratory, or,
(c) Inspected and approved by the industrial commission of Wisconsin,

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

(2) Each system for’ domestlc and/m comme1c1a1 use utxhzmg -
containers of 2,000 gallons or less water capacity, other than those !
bearing the ICC:stamping, shall be:
nd {listed by Underwriters.. Laboratories, Inc., |
listed by a nationally recognized testing labora- ’ (

tory, or,

(¢) Inspected and approved by the. .
Wisconsin. /

(8) In systems utilizing containers’ of- over 2,000 gallons water i
capacity, each regulator, container valve, exces§ flow valve, gauging
device and relief valve installed on or at the container, shall have its
correctness as to deS1gn construction, and performance deter-
mmedby B

#(a) Testing and listing by Underwriters’ Laboratones, Inc or,

(b) Testing and hstmg by a nationally recognized testmg labo-
ratory,. or,. ..o

(c) Inspected and apploved by the industrial comm1§slon of ;
Wisconsin, : i

History: Cr, Register, .Ta,nuary, 1957, No. 13, eff 2 1-57. : i

_gg_g__3 ;Re’uyremehfgfdr construct:on on, inspection _and stamping. (1) Con-

al commission of !

Pressure Vessels Code.

(2) The provisions of section Ind 9.03 (1) shall not be ecornstiue
as prohibiting thecontinued use or reinstallation of containers
. structed and maintained in accordance with the General Orders on

Liquefied Petroleum Gases for Wisconsin. :

(3) Containers used with systems embodied in. sectlon Ind 9.72 (4)
shall carry the ICC stamping., ... - :
(4) Welding ‘to the shell, head, or any other
subject to internal pressure, shall be done in compliance with the
code under which the tank was fabricated. Other welding is per-
mitted only on saddle plates, lugs or brackets attached to the con-
tainer by the tank manufacturer.
(b) Where repair or modification involving welding of ICC con- ... . :
tainers: is_required, the container shall be returned to_a quahﬁed;ff?- , i

tu er making containers of:the same type, and who is au-
' imprint_the ICC stamping’ on stuch containers.
Janualy, 19567, Noi: 13, effi 2-1-57.




ind 9.04 Markings on Containers. (1) Each container or system, except as

provided in section Ind 9.72, shall be marked as specified in the following:

{5) With a marking identifying compliance with, and other markings required
by the rules of the code under which the container is constructed or with the

Wisconsin Unfired

stamp and other markings required by the Nationalwﬁoardégf Boiler/and Pressure
Vessel |n5pe.@:§,.@r,s," Code (SECtion Ind L{'] .09) .

QQ With notation as to whether container is designed for underground or
aboveground installation or both. [If intended for both and different style hoods

are provided, the marking shall indicate the proper hood for each style of

installation.

the trade name of the system.
1. Underground and aboveground
(d) With the water capacit
U. 8. Standard.

Ind 9 05 Locatuon of containers and sequlauinq equipment. Ql) Containers
and first stage regulating equipment shall be Iocaéed outside of buildings other
than buildings especially provided for this purpose, except containers and regu-

lating equipment may be used indoors under the following conditions:




(a) If temporérily used for déﬁ&nstratidn pﬁrbosés and the container has a
maximum water capacity of 12 pounds.

(k) If used with a completely self-contained gas hand torch bf,simi]ar equip-
ment, and the container has a maximum water capacity of 2-1/2 pounds.

(c) As provided in sgctions ind 9.80, Ind 9.26, and Ind 9.70,

(g) Each individual container shall be located with respect to nearest
important building or group of buildings or line of adjoining property which may

be built on in accordance with the following table:

Minimum Distances

]
i
! Containers | Bet. Above-
Water Capacity i 1 I ground con-
Per Container I Under- | Above- I tainers
| ground | ground |
' | ’ 1 1
Less than 125 gallons 1 10 feet | None l None
125 to 500 gallons I 10 feet I 10 feet i 3 feet
501 to 2000 gallons 1 25 feet* 1 25 feet * | 3 feet
Over 2000 gallons |l 50 feet I 50 feet i .5 feet
l I I

|

* The above distance requirements may be reduced to not less than 10 feet
for a single container of 1200 gallons water capacity or less, providing
such a container is at least 25 feet from any other LP gas container of more
than 12§ aallons water capacity. ;

(3) No contalnels whlle 1nstalled for use shall be stacked one above |
other. i ‘
- (4) In cases of bulk towge in héavily populated. or congested
areas, the mdus’cnal commission of Wis n shall determine restric-

tlons of individual tank capacity, total storage, and distance to line
Ld_]omlng' property Whlch ‘may be built' on and other reasonable

mstallatlons involving containers of 150, 000 gal-
lons agglega’ce _‘capacity or more, where “sérious mutual ex-
posures between the container-and adjacent plopeltles prevail, thé
industrial commission of Wisconsin may requue fire walls’ des1gne
and constructed in accordance with good engineering practice. '

- (6)_In the case of buildings devoted exclusively to gas manuf
turing and d1st11butmg operations the above distances may be reducd
p1ov1ded that in no case shall containers of water capacity exceedin
- 500 gallons be located closer than 10 feet to such gas manufactun 1
and distributing buildings.

(1) Any container used in domestic or commercial service, wh
transfer of liquid is made from such containers into portable ¢
tainers such as on tractors, skid tanks, or similar applicationsg sh
be located not less than 50 feet from nearest important bu11d1
Special attention shall be given to maintaining the above dist:
on such transferring in trailer camps with respect to any tr

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

(9) The minimum separation between liquefied petroleum gas

iners and flammable liquid tanks or container shall be 20 feet,

e minimum separation between a container and the center line o

,"g,he dike shall be 10 feet. The foregoing provision shall not apply
if LP containers of 125 gallons or less capacity are installed adjacent
__to Class III flammab i kg of 275 gallons or less.

_ (10) Suitable means shall be take accumulatlon
- of flammable liquids under adjacent liquefied. petlole, n gés contain-

; such as by diking, diversion curbs or grading.

11) Wh o5 are used with flammable liquid tanks, no’ liquefied

gas contamels be located within the diked area.

E
C




er valves:and: aceessoties.. (1) All, valves, ﬁttmgs
cn‘ectly to the container:inecluding  primary
\ shut-off valves, shall have a rated working pressure of at least 250
\ psig and shall be of material and design suitable for LP-gas service.
Cast iron shall not be used: for contamer valves, ﬂttmgs, and . acees-

sories. This. does not plohlblt the use cof contalnel valves made of
malleable or nodular iron*.

* For information as to the sultabxhty of malleable or nod n for
this- use, refer to Standalds of the American Society. of Testing Materials
A(47-~ 252 or A339- 51T). ;

(2) All connections to containers, exce’pb_safety relief connections,

_ liquid level gauging devices and plugged opemnings, shall have shut-

- off valves located as close to the container 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 vapor or liquid as spécified
b_y the manufacturer. The connections or line including valves, fittings,
etc., being protected by an excess flow valve shall have a greater
capacity than the rated flow of the excess flow valve.

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

.(B) 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
these standards shall be located inside of the container or at a point
outside where the line enters the container; in the latter case, installa-
tion 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) Bxcess flow valves shall be designed with a by-pass, not to
exceed a No. 60 drill size opening to allow equalization of pressures.
Note: Where hoods or covers are provided, they shall not be locked
unless the service valve is shut off.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.07 Piping, tubing, and fittings. (1) Piping, except as provided
in section Ind 9.75 (1), shall be wrought iron or steel (black or gal-
vanized), brass or copper pipe; or seamless copper, brass, steel or
aluminum tubing. All piping or tubing shall be suitable for a work-
ing pressure of not less than 125 pounds per square inch. Copper
tubing may be of the standard grade K or L, or equivalent and shall
have a minimum wall thickness of 0.032 inches. Aluminum tubing
shall not be used in exterior locations or where it is in contact with
magonry or plaster walls or insulation.

(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 3/82 inch, and a wall thickness of not less than 3/64 inch shall
be used. This reguirement shall not apply to research and experi-
mental laboratories, buildings or separate fire divisions of buildings
used exclusively for housing internal combustion engines;:and to com-
mercial gas plants or bulk stations:where containers ‘are charged,
nor to industrial vaporizer buildings.

(3) Pipe joints may be screwed, flanged, welded, soldered or brazed
with a material having a meltlng point exceedmg 1000° F, Joints

- on seamless copper,: ‘brass,

' made by ‘means of approved gas tubmg fitti

- with a matemal havi Ting

ng a meltmg pomt exceedmg

1000° .

ﬂ(4) For operatlng pressures of

ned for 3 pressure of at least 125 psig
H]

on lnd~9f53(2)

esngned for a msnxmum of 250 psrg.

Steel- or. non-ferrous gas tubmg shall bew h
soldered or brazed

125 psrg or less

fittings shall be

except for tank truck .requirements,

For operatnng pressures above 125 psig, fit-




ells, tees;

crosses, couphngs and unions is prohibited.

(6) Strainers, revulators, metels, compressors, pumps, etc., are not
to be considered as pipe fittings. This does not. prohibit the use of
- malleable, nodular or higher st1ength gray iron for such equipment.

(7) Al materials ‘such ag valve seats, packing, gaskets, dla-
phiragms, ete., shall be of such quality as to be ) h
of liquefied petroleum gas under the service con
are subjected:

(8) Approved flexible hose may be used on-the low.p ssule s1de
of the system as follows: '

(a) Only appliances which are necessarily p01tab1e or Wthh have
to be moved from place 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 appli-
ance 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.

(¢) 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 in-
stallation the keys shall be in directions perpendicular to each other
so that the possibility of the accidental turning on of the gas at the
wrong shut-off will be lessened.

(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.

(e) A wall outlet to which an appliance is to be connected 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 tempera-
tures, either through accident or because of the special nature of the
appliance, only hose properly protected or made up of noncombustible
material shall be used. ‘

(9) All piping, tubing, or hose shall be tested after assembly
and proved free from leaks at not less than norinal operating pres-
sures. After installation, piping and tubing of all domestic and com-

mercial systems shall be tested and proved free of leaks using a
manomete1 or equlvalent; ‘device that will indicate 2. drop in;
Test-shall riot be made: w1th a flame.

(10) Prov1sm sh,
andi: ’b‘

back to the container, or suitable me#is shall be provided foi‘revapos
rization of the condensate. ke
History: Cr. Register, January, 1957, No. 13, eff. 2—-1-57.

Ind 9.08 Hose specifications. (1) Hose shall be fabric
rials ‘that are resistant to the action of llqueﬁed petroli
the liquid phase.
© (2) Hose subject to container pressure shall be idésighe
bursting pressure of not less than 5 times the Vapol: pressure
product at 100° F. for which the container was degigne )
a test pressure
‘twice the vapor pressure of the product at 100 F for Whlch the
ontainer is designed.

(3) Hose and hose connectiong located on the low pressure 51de
f regulators or reducing valves shall be designed for a‘bursting
pressure of not less than 125 psig. but not less than 5 times the
ressure setting of the safety relief devices protecting that portion

f the system. All connections shall be so designed that there will be
no leakage when connected.
h/ose 15; tq ‘be Jused‘ fol \t1ansfer11ng liquid from one




devices. (1) Every container except those bearing
i every vaporizer (except motor fuel vaporizers
and except vaporizers described in section Ind 9.10 (8) and section
Ind 9.2(3 (1) (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 horizoﬁfailly
away from any opening into the building which is below such: dis-
bhar'g\e. The rate of the discharge shall be in accordance with. the
provisions 01':' appendix A, or appendix B in the case of vapdriz'eré.

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

Containers stamped Minimum Maximuhl*
U-68 " or U-69 . _ 110
ASME U-200 or U-201 i 88% i?)g%
ASME L — - 88 100

* Note: A plus tolerance of 109 is permitted.
springs; Ariother reason is that the gases are odorized and instant warhing 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 caseof these safety valves not functioning properly.
(b). It is recognized, however, that like all_ 1 devices, these
valves cannot be expected to remain in’reliable o condition forever,
herice it i suggested that - £ ing 2000 gallons
water: capacity, they be ft intervals, When
valve is”of ‘type nécessitating re al for A er 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 (1) (a) (b) (¢) nor beneath
any building.

History: Cr. Register, January, 1957, No. 18, eff. 2-1-57.

Ind 9.10 Vaporizer and housing.
Note: Section Ind 9.10 does not apply to motor fuel vaporizers. See sec-
tion Ind 9.76.

(1) Indirect fired vaporizers utilizing steam, water or other heated
medium shall be constructed and installed ag follows:

(a) Vaporizers shall be constructed in accordance with the require-
ments of the Wisconsin Boiler and Unfired Pressure Vessel Code and
shall be permanently marked as follows: :

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

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

3. With the sum of the outside surface area and the ingide
exchange surface area expressed in square feet. (See appendix B.)
4. With the name or symbol of the manufacturer. o

(b) Vaporizers having an inside diameter of 6 inches or less which
are exempted by the Wisconsin Boiler and Unfired Pressure Vessel
Code shall have a design working pressure of not less than 250 psi
gauge and need not be permanently marked. -

(¢) Heating or cooling coils shall not be installed inside a storage
container. .

(d) Vaporizers may be ingtalled in buildings, rooms, sheds, or
lean-tos used exclusively for gas manufacturing or distribution, or in
other structures of light, non-combustible construction.or.equivalent,
well ventilated near the floor line and roof. ‘

(e) Vaporizers shall have at or neai the digeh:
valve providing an effective rate of. discharge in aeccord
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 discharge piping.

(g) The device that supplies the: necessaiy heat for: producing




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 operative condition forever,
hence it is suggested that in the case. of containers exceeding 2000 gallons
water capacity, they be tested at approximately 5-year intervals. When

valve is of type necessitating
emptied. When type of valve

external lifting device equipped with an indicator to show the pressure 1

equivalent at which it opens.

removal for testing, container must first be
permits, testing may be accomplished by an

(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 insta}le_d. ] : .

(10) A safety relief valve shall be installed between each pair Qf

shut-off valves on liquefied petroleum gas liquid piping so as to relieve into a

safe atmosphere.

shall not be in excess of 500 psig.

The start-to-discharge pressure setting of such relief valve

The minimum setting on relief valves installed

in piping connected to other than ICC containers shall not be lower than 140% of

the » - " . - 3 ’
container relief valve setting and in piping connected to containers bearing

ICC stamping not lower than 400 psig.

from any safety relief device shall not terminate

in or beneath any building, except relief devices as provided in section Ind 9.05

(1) (a) (b)(c), section Ind 9.22(1) and section Ind 9.26.

Ind 9.10 Vaporizer and Housing.

Note: Section Ind 9.10 does

not apply to motor fuel vaporizers, see

section Ind 9.76, nor to integral vaporizer-burners used for such
purposes as crop dryers, weed burners or tar kettles.

(1) wIIidiire'cgifiirred {rabbl-izel-s utiljzin

medium shallbe co st

ments of the Wisconsin

shall be permanently marked as follows: e -
1. With the code marking signifying thg’, ‘specifications to which

vaporizer is constructed.

the vaporizer is designed.

water; or: other heated

"9 With the allowable working pressure and temperature for which

3. With the sum of the outside surface area and the inside heat
exchange surface area expressed in square feet. (See appendix B.)
4. With the name or symbol of the manufacturer.

Code shall have a design working pressure of not less than 250 psi

Ab). Vaporizers having an inside diameter of 6 inches or less which ‘:}
are exempted by the Wisconsin Boiler and Unfired Pressure Vessel

gauge and need not be permanently marked.
(c) Heating or cooling coils shall not be installed inside a storage

container.

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

- (e) Vaporizers shall have at

or near the discharge, a safety relief v

valve providing an effective: vate of discharge in accordance with

appendix B, except as provided in section Ind 9.33 4) (a).

(f) Vaporizers shall be provi

ded with suitable automatic means to

prevent liquid passing from the vaporizers to the gas:discharge piping.

() The device that"

‘supplies the necessary ‘heat for  producing



steam, hot water, or other heating medium may be inst_alled in a
building, compartment,.room: or lean-to which shall be ventilated near
the floor line-and toof to' the outside. This device location shall be
separated from all compartments or rooms containing liquefied petro-
orizers, pumps aiid céntral gas mixing devices by a wall
iy fire-resistant material and vapor tight construction.
. 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 va-

:"""{'porization purposes shall be equipped with automatic safety devices

to shut off the flow of gas to main burners, if pilot light should fail.

(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.

(¢) 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.

(8) Direct gas-fired vaporizers shall be constructed, marked, and
installed ag follows:

(a) With the requirements of the Boiler and Unfired Pressure
Vessel Code that are applicable to the maximum working conditions
for which the vaporizer is designed. See section Ind 9.03.

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

(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 connection to
permit completely shutting off when desired, of all flow of gas 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. Va-
porizers having capacity of more than 35 gallons but not exceeding
100 gallons per hour shall be located at least 10 feet from the con-
tainer shut-off valves. Vaporizers having a capacity greater than
100 gallons 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 distri-
bution. Such structures shall be of noncombustible construction or
equivalent, and well ventilated near the floor line and roof. See sec-
tion Ind 9.09 for venting.of xelief valves.
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(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 temperature 40 F.
“(8) Vaporizer 1 ovided with suitable automatic meansite
prevent liquid passing from the vaporizer to the gas discharge pip-
ing of the vaporizer,

(9) Vaporizers shall be provided with means for manually turning
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 equipment if lo-
cated 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.

(12) Except as provided in section Ind 9.10 (6) the following mini-
mum distances shall be maintained between direct fired vaporizers
and nearest important building or group of buildings or line of
adjoining property which may be built upon:

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

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

(c) 50 feet for vaporizers having a vaporizing capacity exceeding
100 gallons per hour.

(13) No direct fired vaporizer shall raise the product pressure
within the storage container over the pressure set out in the second
column of table in section 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. U — e »

17) Direct gas-fired tank heaters may be constructed and installed

’mbﬁly upon authorization of the industrial commission and when authorized shall
comply with the following requirements. h i

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

(b) Tank heaters shall be permane t 1y marked with the name of the manufac-
turer, the rated B.t.u. input to the burner, and the maximuymm 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 exceedé 2000 B t u 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.
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(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 noncombustible partition.

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

(h) 10 feetrfqr storage containers ofrlessrchaniqurgqjlons water capacity.

(i) 25 feet for storage containers of 500 to 1200 gallons water capaci ty.

S

(i) 50 feet for storage containers of over 1200 gallons water capacity.

(18) No: dir 1aige ‘the product pressure
within the stora, 6 pressure set out in the
second column ‘of the , Ind 9.31 (1).

(19) No direct fired vaporlzer or tank heater shall be- connected
to a container that has a storage capacity in gallons less than 10
times the hourly: vaporizing capacity of the tank heater in ‘gallons.

History: Cr, Regzster, January, 1957, No. 18, eff, 2-1-57.

| 1 F111mg densmes (1) The “ﬁlhng density” is defined as “the
per ration of the weight of the gas in a container to the weight
of water the container will hold at 60° F. All containers shall be filled
according to the following filling densities:

MAXIMUM PERMITTED FILLING DENSITY

Aboveground containers Underground
Specific Gravity Containers
at 60° 0 to 1200 Gals. Over 1200 Gals. All
Total Water Cap. | Total Water Cap. Capacities
389, 419, 429,
39 42 43
40 43 44
41 44 45
42 45 46
43 46 47
44 47 48
45 48 49
46 49 50
47 50 651
48 51 52
49 62 53
50 53 54
51 54 55
52 55 56
53 56 57
54 57 68
55 58 59
. . 56 59 60
627~ 57 60 61

(2) The maximum liquid volume in per cent of the total conta1ne1
capacity may be determined f01 L ifd

q per cent of total contamer
capacity shown in appendix D may be used in lieu of 'the plecedmg
table section Ind 9.11 (1) to detelmme the maxnnum quantIty that
may be placed in a container. !
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(&) Except as provided in section Ind 9.11(5), any container incfud-

i . . , .
ng mobil cargo tanks and portable tank containers regardless of size or constryc-

tion, shipped under ICC Jurisdiction or constructed in accordance with ICC Specif=-

ications shall be charged according to ICC requirements.

(5)“ Portable containers which are not subject to ICC jurisdiction, when
used as motor fuel taﬁks on

@ industrial trucks (including 1ift trucks), or farm

tractqrs as provided in sections Ind 9.70 through section Ind 9.79, may be

filled either by weight or liquid level gagging device of the fixed length dip
tube type.

~Ind 9.12 Liquid inside building. No gas in the liquid phase shall i

be ‘piped into’ any. building for fuel purposes except: |
’(_1) Buildings devoted: exclusively to housing equipment for va- |

porization, pressure reduction, gas mixing, gas manufacturing or

distribution.

_(2) Buildings, or separaté fire divisions of buildings, used exclu-

sively for housing internal combustion engines.

{3)_ In domestic installations no liquid or gas shall be piped into a
bulldlpg at more than 20 psi gauge pressure. The initial pressure
reducing devices shall be installed outside the building. E

(4) Buildings, or in separate fire divisions of buildings, used ex-
clusively for research and experimental laboratories. :

History: Cr. Register, January, 1957, No., 13, eff. 2-1-57.

Ind 9.13 Transfer of liquids. (1) At least one attendant shall remain
close to t}}e t?ansfer connection from the time the connections are , i
first made 'until they are finally disconnected, during the transfer of ;
product. S i '

(2) Containers shall be filled or used only upon aut
owner. e

Note, Refer to section 101,105, Wis. Stats.

’ (a) | - Containers manufactured in accordance with specifica-
tions of the ICC and authorized by ICC Regulations as a "'single trip' or 'non

refillable container' shall not be refilled or reused in LP gas service.

(3) Gas or liquid shall not be vented to the atmosphere to assist
in transferring contents of one container to another (except as pro-
vided 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 purpos

(5) The maximum vapor pressure of the product at 100° F
may be transferred Into a container shall be in*accordance with
tions Ind 9.31, 9.51, 9.72,

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

(7) Pumps or compressors shall be designed for use with LP-
When compressors are used they shall normally take suction f
the vapor space of the container being filled and discharge to
vapor space of the container being emptied. When low temperat
so reduce the vapor pressure that the compressor will not funecti
satisfactorily, the compressor may take suction directly from the a
and discharge through a suitable moisture removing medium to t
container being emptied.

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

(a) At a properly equipped container charging plant which co
plies with all applicable requirements of these standards. Such a
charging plant and storage containers shall be enclosed by a suitable
fence (so called “manproof”) which shall have the gates locked when
the plant is unattended. .




container or containers-installed :itt a_l('tiy }:);ielz bt;‘zg‘l;ﬁe((:iogsl}ch\glzlmgﬁ
i imitations. No vapor or liquid shal ¢

'f)(lzllelagzn'll‘gilelz container charging operation shall be perfglm:dt }(;hl{agi

qualified” personnel. When containers are accumulate '?h' 560 e
: truck for charging such charging shall not be.d(.)ne wi ‘ln oD, feot
| of the nearest building, trailer, or group of buildings n(<1)1 W{ hin, 25
| feet of public streets or highways.’ Private stree@s, roads, or rights

of way shall not be classed as public streets or highways.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

‘ (b):At a’,tréilyer"CQach location directly from a tank truck into the
\
|
|

rf tr i ints and opera-
Ind 9.14 Tank car or transport t}uck unloading poin
tions., (1) The track of tank car siding shall_be relatively level._ 4 :
(2) A “Tank car connected” sign shall be installed at the active en ‘
or ends of the siding while the tank car is c9nnected for unloadmg; |
(83) While cars are on sidetrack for unloading, the wheels at bo :
ends shall be blocked on the rails. ' . - ‘
Tl(4) A man shall be in attendance at all times while the tank car,
cars or trucks are being unloaded. .
(5) The pipe line to which the unloading hoses are conl}ected, shalé
be equipped with a back flow check valve tQ pl:event dlschalge o
the LP-gas from the receiving container and line in case of line hose
fittings rupture. . )
an?G) '13}1115 'canﬁ car or transport truck uploadmg point should be
located with due consideration to t:he following:
(a) Proximity to railroads and highway fcraﬁic. ) ‘ .
(b) The distance of such unloading point from adjacent property.
(¢) With respect to buildings on installer’s property.
(d) Nature of occupancy.
(e) Topography. ; ¢ buildings
f) Type of construction of buildings.
gg)) Nsillinber of tank cars or transport trucks that may be safely
unloaded at one time. )
(h) Frequency of unloading.

(7) Mhere practical, the distance of the unloading point should
conform to the distances in section Ind 9.05(2), except that lesser distances

may be used, keeping in mind the above items and upon approval of the authority

having jurisdiction.

History:.Cr, Register, January, 1957, No. 13, eff, 2-1-57

a—d=ufl

Ind 9.15 Electrical connections and open flames. (1) All electrical

/61 des; 6 t “those  housing divect fired
lling vooms, or other similar '
for use in Clasg I, Group D,
Electrical Code. :

€ -0t ignition shall not be per-

mitted in vaporizing houges except hose housing direct fired:vaporiz-
el's, pumphouses, container charging rooms; or other similas looais
No direct fired vaporizers shall be permitted
container charging rooms.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57,

Ind 9.16 Liquid level gauging device. (1) All conta;
those * stamped ICC, with water capacity less than- 20
- be charged by weight, except in connecti i

leum gas as a motor fuel.

(2) Each container, except containers charged by weight,: shall
be equipped with a liquid level gauging device of approved design.
Thege gauges shall be used in charging containers ag required in
section Ind 9.11.

(8) Al gauging devices shall ‘be
liquid level for b

arranged so that the max
utane, for a 50-50 mixture of butane and bropane,
to which the container may be charged ig readily
llonage capacity (section-Ind 9.11), whethey for
ntainers; and” whether for use with abovel
containers shall be marked ‘
gauging device or part ma,
the gauging device; ‘

m

‘sys’pem nameplate or
n.’arﬁe‘pla’te*and part on




(6) Length of ﬁxed tube dev1ce shall be designed to indicate the
maximum level to which the container may be filled for the product
contained, This level shall be based on the volume of the product at
40° F. at its maximum permitted filling density for aboveground
containers and at 50° F. for buried containers. Refer to Appendix E
for calculating filling point for which tube shall be designed.

(7) (a) When a fixed tube device is used on containers other than
those stamped ICC, the length of the dip tube, expressed in inches
carried out to one decimal place and prefixed with the letters “DT”
shall be stamped on the exterior of the device.

(b) When a fixed tube device is used on containers stamped 1CC,
the 'length of the dip tube expressed in inches, carried out to one
decimal place and prefixed with letters “DT” shall be stamped on the
exterior of the device and on the container.
(8) Gauge glasses of the columnar type shall be restricted to
charging plants where the fuel is withdrawn in the liquid phase only.
- They shall be equipped with valves having metallic hand-wheels,
with excess-flow valves, and with extra heavy glass adequately pro- :
tected with a metal housing applied by the gauge manufacturer. They 1
shall be shielded against the direct rays of the sun. Gauge glasses of i
the columnar type are prohibited on tank trucks, and on motor fuel
tanks, and on containers used in domestic, commercial and industrial

ices ‘of ‘the float, or equlvalent type Wh1ch do not
require ﬂow for their operation and having connections extending
toa point: outside the container do not have to be’equipped with
excess” flow  valves: provided the piping and fittings: are adequately
designed to withstand the container pressure and are properly pro-
tected against physical damage and breakage.

Hlstory Cl Registﬂl January, 1957, No. 18, eff. 2-1-B57.

lnd 9, l7 Use of agproved appliances.

liquefied petroleu

(1) . an héw'éppfféﬁceéyburhfﬁgwummw

m gas (whether Jomestic or commercial type) shall be
approved f

or s i i
i uch use by g3 recognized testing laboratory, and, as evidence of

Such g
uch approval shall have a label or seai, or manufacturer's markingxsufficient

to identify it

In the published listings of such a laboratory. Certain exist-

in i |
g appliances, eéxcept water heaters not equipped with 100% safety shut-off

I" - -
pilots, if of good design and adaptabie for the purpose, may he ctherted to

the use of 1; fi
itquefied petroleum gases, provided burners, regulators, and other
?

appurte i i
pp nances or equipment employed in the conversion are approved, and

rovided i i
p vid the convers:on is made in an approved and workmanllke manner

(2) The mounting and arrangement of app)uance> and t

helr vent pnpes wnth

res ect
P to clearances to comb%Ftlble 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 mavntalned from combustlble materlal
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(3)  Vents from the 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.

Ind 9.18 Personne! performing installation, removal operation and maintenance

work shall be properly trained in sich function.

VD

. PART 11
CYLINDER :S’YSTEM‘:’;

Ind 9.20 Cylinder systems. “Cylinder systems” sometimes . cél_l(;d
d“gas, apply specifically tosystems utilizing containers con-
d in. accordance. with the. intérstate commierce  commission

¥, ‘Tanuary, 1957, No. 18, eff. 8-1:

.21 Marking of containers and description.’ (1) Al
“cylinder systems shall bear the ICC stamping. '
Except as provided in section Ind 9.21 (8), each cont :
rked with its water capacity in pounds or other identified unit
ight.

“If a container is filled and maintained only by the owner or his
representative and if the water capacity of each container is identified
by a code, compliance with 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. W e,

(5) A system shall include the container base or bracket; contain-
ers, container valves, connectors, manifold valve assembly, regulators
and relief valves. =

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.22 Location of containers and regulating equipment. (1) Con-
tainers stamped ICC shall not be buried below ground, However, this:
shall not prohibit the installation in a compartmeént or Fecess' 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 equip-
ment are not in contact with the ground and thie compartment or recess
rained and ventilated horizontally to.the outside air from its lowest

level, with the outlet at least 3 feet away fr y building opening
which is below the Ievel of such outlet. Exce] ‘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 f

devic; shallI;Z)t tenmnat;z in i
in any build : ildi
unless such space is well ventila’g:ed to t]}?eg,o:;f:idzeneath B
: pa side, -,
sec(uge (gortl}tlimels .sgiall be set tipon firm foundation or otherwise firmlj
guarded, g a‘potsil e eﬁ"e(_:t on the outlet piping of settling shall by
ganst by a flexible connection or special fitting: °

History: Cr, Register, January, 1957, No. 137 éfe" 2—1;57‘

Ind 9.23 Container valve
bly of multiple conta Catan
ment of containey.
in the system.

valy ssories. (1) Valves in the assem-
! mell) systems 'shal_l be arranged so that 1'eplac;-
can be made without shutting off the flow of gas
Note: Thig DProvisio

r n is not t st
change-over device, ¢ be construed as requiring an automatic



‘_;__ig) Regulatoré and Tow pressure relief devices shall be rig}dly
attached to the cylinder valves, cylinders, supporting standards, the building
walls or otherwise rigidly secured, and shall be so installed that the elements
will not affect their operation.

Note: The use of locks is not desirable. |If locks are used, frangible

easily breakable shank-type locks are desirable because it provides access
to gas controls in case of emergency.

(8) Valves and connections t6’ the con
while in transit, in storage, and: while bein
tion, as follows: = . :

- .into.recess of container to prevent possibility of
'k if container is dropped upon a flat surface, or

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

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

(d) Containers which are recharged at the installation shall be pro- ;
vided with excess flow or back flow check valves to prevent the 5
discharge of container contents in case of failure of the filling or
equalizing connections.

History: Cr. Register, January, 1957, No. 13, eff, 2-1-57. a

Ind 9.24 Safety devices. (1) Containers shall be provided with
safety “devices as required by approved and vecognized standards.

(2) When the delivery pressure from the final stage regulator is
not more than 5 psig, the low pressure gide shall be equipped with a
relief valve, set to start to discharge at not less than 2 times, and not
more than 3 times the delivery pressure, but not morve than b psi
in excess of the delivery pressure. When the delivery pressure is
more than 5 psi the relief valve shall be set to start to discharge at
not lesg than 1% times and not more than 2 times the delivery pres-
sure. Thig requirenient may be waived on liquid feed systems utilizing
tubing specified in section Ind 9.07 (2). When a regulator or pressure
relief valve is used inside a building for other than purposes outlined
in section Ind 9.05 (1), the relief valve and the space above the regu-

lator and relief valve diaphragms shall bé verited 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 provisions do not apply to individual appliance regulators

when is otherwise provided; nor to sections Ind 9.26 and
9.09 (11 uildings devoted exclusively to gas distribution pur-
poses, the space above the diaphragm need not be vented to the
outside.)

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.25 Reinstallation of containers. If due to be retested; con-
tainers shall not be reinstalled until they have been retested and
otherwise maintained. ’

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.



" Ind 9.26 Use of gas for industrial applications wherg‘oxygen is \
not required and permissible product. (1) Where portablhvty‘ qf con-
tainers is necessary making their location outside the building or \
structure impracticable, containers may be 1qcated for use put not |
for storage inside the building or structure, only: where gas 18 .to'be
; for industrial processing or répair work in an industrial bulldm'g
or structure being employed for industrial purposes; or where it 18 l
o be used in the construction, repair or improvement of buildings A
, structures and their fixtures and equipment. Quch installations are i
subject to the following additional rules: |
_ (a) The vegulator employed may be connected directly to the l
finder valve or located on 2a manifold which is connected to the ‘
Ylinder valve. The regulator must be of a type suitable for use with w‘
liquefied petroleum gas. '

(b) The aggregate capacity of the containers connected to each |
portable manifold shall not exceed 300 pounds of gas by weight, and ‘
not more than one such manifold with containers may be located in ‘
“{he same room unless separated by at least 50 feet. 1

(¢) Manifolds and fittings connecting containers to the pressure
reducing regulator inlets shall be designed to withstand without rup-
ture at least 500 psi.gauge. 7" R
~(d) Containers, regulating equipment al { manifolds shall be lo-
‘vatad ‘where they aie not subjected to axcessive rise in temperature,
physical damage or tampering by unauthorized persons.

(2) A product shall not be placed in a container marked with serv-
ice pressure less than four-fifths of the maximum vapor pressure of
product at 1307 F. :

History: Cii R’egister, Fanuary, 1957, No. 13, eff. 2-1-57.

L

; PART 111 -
SYSTEMS UTILIZING CONTAINERS OTHER THAN I1cCC

ICI(?d 9.30 'Systen}s uti]izing containers 6ther than those staxﬁped
. (1) This section applies specifically to systems utilizing storage

containers other than those stamped ICC:-All sie r : i
otherwise noted in the Basic RulesI.) = Basle a8 APBIY Hfiens

History: Cr. ‘Register, January, 1957, Noi 13, efl, 2-1557,

ind 9. esian working s : “t |
9.31 Design working pressure and construction of storage containers

@

Storage containers shall be designed and constructed in accordance
with the Wisconsin Boiler and Unfired Pressure Vessel Code and classified

as to container type as follows: % % %

Ly




Minimum Design Working Pressure of
Centainer lbs. per sguare inch gauge

For Gases with Vapor

1 l
| l
I |
Container Type | Press. Not to Exceed | Containers Stampedl Containers Stamped’
| 1b. per sq. in. gauge | ASME u-68, U~-69 | ASME U-200, U-20%or
: at 100" F. : I ASME or AFi-ASME
Col. (1) 1 Col. (2) ! Col. (3 Lk
80% ] 80% | 80£ ) : CO:OOL )

100 - I 100 i 100 | 125

125 | 125 l 125 ! 156

150 | 150 | 150 i 187

175 | 175 I 175 1 219

200%% : 215 I 200 | 250

i I

% New storage containers of the 80 typ
since Dec. 31, 1947.
#*% Container type may be increased by i

e have not heen authorized

ncrements of 25,

Yeleke N?w construction under columns 3 and 4 noi authorized by the
Wisconsin Boiler and Unfired Pressure Vessel Code, except as

contained in this code's reference t

Note:; Because of low soil temperature

o ASNME.

usually encountered, and

the insulating effect of the earth, the average vapor pressure of

products stored in underground cortaine
than when stored aboveground. This red
pressure therefore provides a substanti
these containers when installed undergr

rs wiil be materially lower
uctian in actual operating
&l corrosion allowance for
ound.

Note: For inspection, testing and installation of second hand LP-gas vessels see
sections Ind 42.31 and Ind 42.32 of the Boiler & Unfired Pressure Vessei Code
of \lisconsin.

(; The shellqukheadﬁthickness of any container s

11

nd shall'be located in a protective

(2) The filling connection shall be fitted with one of the following:
(a) Combination back-pressure check valve and excess flow valve,
(b) One double or 2 single back-pressure check valves, o
(¢) A positive shut-off valve, in conjunction with either:

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

(3) All openings in a container shall be equipped with appiroygved

hall not be less than 3/16'",

ainer valves and accessories, filler pipes and discharge
ing pipe inlet terminal shall not be located inside a i
et with a water capacity of 125 gallons or
hall be located not less than 10 feet from any ‘
Ind 9.05 (1) and preferably not less than 5 feet x

housing built

automatic excess flow valves except in the following: filling connec-
tions as provided in section Ind 9.32 (2); safety relief connections,

liquid level gauging devices as provided in sections Ind 9.32
Ind 9.16 (4) and Ind 9.16 (9); pressure gauge connections as
vided in section Ind 9.06 (5), as provided in section Ind 9.32

and (12).

)
pro-
(11)

(4) No excess flow valve is required in the withdraw: ervice

line providing the following are complied with:

(a) Such systems’ total water capacity does not exceed 2,05

gallons.

(b) The discharge from the service outlet is controlled by a,s{lit~ ‘

able manually operated shut-off valve:

1. threaded dirvectly into the service outlet of the containefﬁ ;oir :
2. is an integral part of a substantial fitting threaded into or on

the service outlet of the container; or

3. threaded directly into a substantial fitting threaded into or on

the service outlet of the container.
~(¢) The shut-off valve is equipped.with an attached
the equivalent.
(d) The controlling orifice between the contents of
and the outlet of the shut-off valve does not exceed

handwheel or

the container
5/16.inch in



I pGrte’d, or that an
to “the ‘outlet of the
s Pvalve y means of a suitable flexible connection, provided the
1egula’c01 is adequately supported and plopellv protected on or at the
tank. (See section Ind 9.38)

(5) All inlet and outlet connections except safety 1e11ef valves,

liquid level gauging devices and pressure gauges on containers of
2,000 gallons water capacity, or more, and on any container used to
supply fuel direcily to an internal combustion engine, shall be labeled
to designate whether they communicate with vapor or liquid space.
Labels may be on valves.
6) In lieu of an excess flow valve; openings may be fitted with
ulck—closlng internal valve which except during operating periods
shall remain closed. The internal mechanism for such valves may be
provided with a secondary control which shall be equipped with a
fiisible plug (not over 220° F, meltmg point) which will cause' the
m’celnal valve to close automatically in case of fire.

(1) Not more than 2 plugged openings shall be permitted on a con-
tamel of 2,000 gallong or less water capacity.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

" Ind 9.33 Safety devices. (1) GENERAL. All safety devices shall com-
1 ply with the following:
(a) All container safety relief devices shall be located on the
ntainers and shall have direet communication with the vapor space
the container.
(b) In industrial and gas manuiactulmg plants, discharge pipe
om safety relief valves on pipe lines within a building shall dis-
arge vertically upward and shall be piped to a point outside a
ilding.
(c) Safety velief device dlschalge terminalg shall be so located as
provide protection against phyulcal damage and such discharge
pes shall be fitted with loose raincaps. Return bends and restrictive
pe fittings shall not be permitted.
d) If desired, discharge lines from two or more safety relief
ces located on the same unit, or similar lines from two or more
erent units, may be run into a common discharge header, provided
the cross-sectional area of such header be at least equal to the
1m of the cross-sectional area of the individual discharge lines, and
hat the setting of safety relief valves are the same.
e) Each storage container of over 2,000 gallons water capacity
1all be provided with a suitable pressure gauge.
7 (£f) When the delivery pressure from the final stage 1egu1at01 is
__"uﬁot more than 5 pounds, the low pressure side shall b i
a 1ehef valve, set to start to d1scharge at not;

,v0, s more than 5 pOunds, th
¢ 7 1% times and not mote
requirement may be waived"

specified: in. section Ind 9.07.(2). When a 1'egulat011 or p
valve is installed inside a building, the relief valve an
above: the regulator and relief valve dlaphlagms shall be
outside ;air: with, the dlscharge outlet loca 3
horlzontally away from a y Idin
such dlschalge (These provi individual p
regulators when protection is otherwme p10v1ded In buildin
voted exclusively to gas distribution purposes, the space above
dlaphragm need not be vented to the outmdey)

(g) Discharge: from any safety 1e11ef device shall not terminate ir
any building; nor beneath any bulldmg unleSs such space is well”
ventilatéd to the outside.:

(2) ABOVEGROUND CONTAINERS Safety dev1ces for abOVeglound con-
tainers shall be provided as follows:




(a) Cbntainer$ of 1200 gallons water capacity or less which may

Hc6n£;{ﬁ liquid fuel when installed aboveground shall have the rate of discharge
required by Appendix A provided by spring-loaded relief valve or valQes; In
addition to the required spring-loaded relief valve(s), suitable fuse plug(s) may
be used provided the total discharge area of the fuse plug(s) for each container

does not exceed 0.25 square inch.

(b) The fusible metal of the fuse plugs shall have a yield tempera-
ture of 208° F. minimum and 220° F. maximum. Relief valves and
fuse plugs shall have direct communication with the vapor space of
the container. ) _

(¢) On a container having a water capacity greater than 125 ggl-
lons, but not over 2,000 gallons, the discharge from th_e safety relief
valves shall be vented away from the container vertically upwards
and unobstructed to the open air in such a manner as to pre\{ent any
impingement of escaping gas upon the container; loose ﬁ!:tl‘ng rain
caps shall be used. Suitable provision shall be made for giram;ng con-
densate iwhich may accumulate in the relief valve or its discharge
pipe. (See section Ind 9.09 (9)) o A

(d) On containers of 125 gallons water capacity or less, the dis-
charge from safety relief devices shall be locategl qot less than 3 feet
horizontally away from any opening into the building below the level
of such discharge.

(e) On a coftainer having a water ca}_)acity greater than 2,000
gallons, .the discharge from the safety relief valves shall be vented
away from the container vertically upwards to a point at least 7 feet
above the container, and unobstructed to the open air in such a man-
ner as to prevent any impingement of escaping gas upon .the con-
tainer; loose fitting rain caps shall be used. Suitable provision shall
be made so that any liquid or condensate that may accumulate inside
of the relief valve. or its discharge pipe will not render the valve
inope re. If a drain is used, a means shall be provided to protect
the container, adjacent containers, piping or equipment against im-

ﬁingement of flame resulting from ignition of product escaping from

the drain. (See section Ind 9.09 (9))

- (8). UNDERGROUND CONTAINERS. On all containers, which are in-
stalled underground and which contain no liquid fuel until buried and
. covered, the rate of discharge of spring-loaded relief valve installed

thereon may be reduced to.a. minimux rate of
discharge in Appendix ‘A. Containers s .
covered after installation ‘until the liquid fuel -has been: removed
therefrom. Containers which may. contain liquid fuel before being
installed underground and before being: completely covered with earth
are to be considered aboveground containers when determining the o
rate of discharge requirement of the relief valves. i
(4) UNDERGROUND CONTAINERS; MORE THAN 2,000 GALLONS WATER
CAPACITY. On underground containers of more than 2,000 gallons wa-
ter capacity, the discharge from safety relief devices shall be piped
vertically and directly upward to a point at least 7 feet above the
ground. '

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

(5) VarorizErs. Safety devices for vaporizers shall be provided
as follows:

(a) Vaporizers of less than one quart total capacity, heated by tl
ground or the surrounding air, need not be equipped with safe
relief valves provided that adequate tests certified by any of
authorities listed in section Ind 9.02 demonstrate that the assemb
is safe without safety relief valves.

(b) No vaporizer shall be equipped with fusible plugs. 1

(¢) In industrial and gas manufacturing plants, safety relief valves
on vaporizers within a building shall be piped to a point outside the
building and be discharged upward. -

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.




wa Y.34 - Reinstallation of containers.

Containers installed underground
may be reinstalled underground or aboveground if they do not show evidence of

harmful external corrosion or other damage. Where containers are re-installed

underground, the corrosion-resistant coating shall be put in good condition.
(See sections Ind 9.36(4) and Ind 9.33 for relief valve requirements.) Where
containers are reinstalled aboveground, the requirements for safety devices and

gauging devices shall comply with section Ind 9.16 and section Ind 9.33 respec-

tively for aboveground containers.

Ind 9.35 Capacity of liquid containers. No liqui‘yd]"s‘té 'tge“c'ohtame"x"{,
shall exceed 30,000 standard U. S. gallons waler capaci y.
. History: Cr. Register, January, 1957i No 1”3,4eft‘. 2—71—57. .

T S— o ‘ i . S
Ind 9.36 Installation of storage containers. (1) Containers inst

' ided with
aboveground except as provided in section Ind 9.36(6) shall be provide

. i i rm masonry
substahtial masonry or noncombustibie structural supports on f

foundation.

e ted as Tollows:
C & eontainers shall be supported as _
gg %Bg;;erﬁl%ncontainers shalldbe Iréour;t'e?l %IV ;iiltiloest ;11; eiug}ﬁaﬁ
- rind ansion and contraction. )
mmmeluaS cf;‘)teg; 1'(:L:[sn?me}l{)lx)'even(: the concentration of excesswet loads (;)2
lt)l‘i Sous l())I;'ting portion of the shell, Strgctural m_etal supports glﬁan-
er:pfos?é)d when they are protected against fire in an approxvrwgz

preventing:corrosion shall:be: provided on‘that
er in contact with the foundations or saddles.
1200 gallons water capacity or less may be in-
non-fireproofed” ferrous metal supports if mounted ‘on
_or footings, and-if the distance from the outside bot:
ontainer shell to the ground:-do d 24 inch

-ontainer may be installed Wwith non-firép
rts if mounted on concrete pads or footings, and if
distance from’ the ottside bottom of the container to the ground does
not exceed 5 feet, provided the container is in an isolated location

and such installation is approved by the industrial commission ‘of B
Wisconsin. B

: F s UL
(&) Containers buried underground shall be placed so tha
Where an underground container

i ade.
container is not less than 6 inches below gr

or other causes, then it shall be:

(g) Placed not less than 2 feet below grade, OfF

i ,t be necessary
(b) Otherwise protected against physical damage. It will no

i connections are
he portion of the container to which manhole aﬁdyother nnectton
to cover the i




affixed; however, where necessary, protection shall be provided against vehicular

damage. VYhen necessary to prevent floating, containers shall be securely anchored

or weighted.

(¢) Containers may be partially buried provided the following requirements are met:

'1: The p(;rtion of the container below the surface and for a vertical
distance not less than 3 inches above the surface of the ground is
protected to’resist corrosion, and the container is protected against

settling and corrosion as required for fully buried containers. (See
section Ind 9.36 (5).)

2. Spacing requirements shall be as specified for underground tanks
in section Ind 9.05 (2).

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

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

(dj » ¥ glling densities shall be as required for aboveground containers.{Section Ind 9.11.)

#

.

- (b) Underground containers shall be set on a frm foundation (firm
earth may be used) and surrounded with soft earth or sand well
tamped in place. As a further means of resisting corrosion, the con-
tainer, prior to being placed underground, shall be given a protectiv
coating satisfactory to the authority having jurisdiction, Such pro-
tective coating shall be equivalent to hot dip g3 pre-
liminary coatings of red lead followed by a heavy coating of coal tar
or asphalt, and the container thus coated shall be so lowered int
place: as to prevent abrasion or other damage to- theicoating. ‘

(6) Containers with foundations attached (portabl r

and used in accordance with these rules subject.t
visions: (See section Ind 9.66) G .
(a) If they are to be used at a given general location for.a tempo=
rary period not to exceed 6 months they need not have: fire resistive
foundations or saddles but shall have adequate ferrous metal supports:
(b) They .shall not be located with the oupside bottom of  the

contaihéf ghell more than 5 feet a})(,{ngawthe surfacg,of,thé;ground
resistive supports are provided. o
uniis)s {"1}1'1: lbj‘;tsom of '?}?e skids shall not be less than 2 inches or more
than 12 inches below the outside bottom of the container she'all., g
(d) Flanges, nozzles, valves, ﬁttings,,and.\;hl . like, having &
munication with the interior of the container shall be protecte
against physical damage.

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

en not permanently located on fire resi‘sti_ve' founda:tlpps,
pi;()ierzgvgilnnectionsp shall be sufficiently ﬁ_exible tp minimize poss1b1hty‘
of breakage or leakage of connections if container settles, moves, or
i ise displaced.
® E)ft}leégilds, orplugs for attachment of skids, shall b(? gecured to con-
tainer in accordance with the code or rules under which the container
is designed and built (with a minimum factor.of safety of '-4) to w1th-
stand loading in any direction equal to 4 times the weight (‘)f‘ _the
container and attachments when filled to the maximum permissible

ed weight. »

loal((’17) I‘Ygelg welding, where necessary, shall be made only on saddle
plates or brackets which - were applied by manufacturer of tank.

(8) For aboveground containers secure anchorage or .adequate
pier height shall be provided against possible container flotation wher-
ever sufficiently high flood water might occur.

(9) When permanently installed containers are 1nt§rconnected, pro-
vision shall be made to compensate for expansion, .contra‘ct}on,
vibration and settling of containers and.: inter-connecting piping.
Where flexible co i Agre d, th
type and shall be _a bursting pressure o
5 times the vapor the product at 100° ! :
non-metallic hose is prohibited for inter-connecting such‘containers.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.




Ind 9.37 Dikes and embankments. Because of the plonounced vola-
tility of liquefied petroleum gases, dikes are not normally necessary,
hence their general requirement is not justified as in‘the case of gaso-
line 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 Jurlsdlctlon, due to
localconditions, the contents of aboveground containers are liable in case of
container failure to endanger adjacent property, dikes may be specified of
such capacity as may be considered necessary to meet the needs of the
situation under consideration by the aforesaid. authgmt

History: Cr. Register, January, 1957, No. 13, ‘aff}

Ind 9.38 Protection of tank accessories, greuwnding: (1) Valves, regulat-

ing, gauging-and other tank accessory equipment shall be protected against tamper-
ing 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 desirable. |f locks are used, frangible
easily breakable shank-type locks are desirable because it provides access
to gas controls in case of emergency.

History Cy Reglstel, Januar(, 1957 No 13 eff, 2-1-57.

- Ind 9.8 39, Drlps for condensed gas. Where vaporized gas on low-
‘pressure 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.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

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. l
7. History: Cr. Register, January, 1957, No. 13, eff. 2-1-57,

Ind 9.41 Pits and drains. Every effort should be made to avoid the *
use of pits, except pits fitted with automatic lammable vapor detect- \
ing. devices. No drains or blow-off lines shall be directed into or in \
proximity to sewer systems used for other purposes.

History: Cr. Register, January, 1957, No. 13, eff, 2-1-57.

Ind 942 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 person-
nel properly trained.

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

(3) Roadways or means of access for extinguishing equipment such
as wheeled extmgmshers or fire department apparatus shall be
provided,

(2) All connectlons to unde1 ground containers shall be located
within a substantial dome, housing or manhole and-with access thereto
protected by a substantial cover. .

(%) If deemed necessary by the industrial commission to minimize
trespassing or tampering, the area which includes container appurtenances, pumping
equipment, loading and unloading facilities and cylinder filling facilities shall be
enclosed with at least a 6 foot high industrial type fence unless otherwise adequate~

ly protected. There shall be at least two means of emergency access.




i

Ind 948 Container charging plants. (1) The container charging
room shall be located not less than: -
(a) 10 feet from bulk storage containers. S

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

(2) Tank truck filling station outlets shall be located not lesg 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 be built
upon. ] R

(c) 25 feet from sources of ignition.

(4) Where a part of the container charging building is to be used
for a botlér 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 charging room by a partition wall or walls of fire-
resistive construction: continuous loor. to roof or ceiling. Such
separation walls shall 'be of “2-hour, fire-resistive construction as
specified in section Ind 51.05 of State Building Code without openings
and shall be joined to the floor, other walls and ceiling or roof in a
manneyr to effect a permanent gas tight joint.

History: Cr. Register, January, 1957, No. 13, eff, 2-1-5T.

Ind 9.44 Fire protection. (1) In industrial installations involving.
_ containers of 150,000 gallons aggregate water capacity or more,
rovision shall be made for an adequate supply of water at the con-.
ainer site for fire protection in the container area, unless other:
dequate means for fire control are provided. Water hydrants shall
e readily accessible and so spaced as to provide water protection
or all containers. Sufficient lengths of fire hose shall be provided -
t each hydrant location on a hose cart, or other means provided 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 con-
veyor from the weather. R
(2) If in the opinion of the authority having jurisdiction, the use
of fixel 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. . .

(3) Each bulk plant shall be provided with at least one approved

poftable‘fire extinguisher having a minimum rating of 12-B, C, or equivalent.

 History: Cr. Register, January, 1957, No. 13, eff, 2-1-57,
Ind 9.45 Paintin rou i et pen
Ind 9.4 g. Aboveground container 'O
pai s shall 'be kept properly
- History: Cr. ‘Register, January, 1957, No. 13, eff. 2-1-57 ‘

Ind 9.46 Lighting. At the discretion of ; .
ing, th
! . industrial installations shall be illuminated. ¢ Industri

History: Cr. Register, January; 1957, No. 13, eff. 2-1-57

al commission,

e S PART IV
TANK TRUCKS, SEMI~TRAILERS AND TRAILERS FOR TRANSPORTATION OF
L LIQUEFTED PETROLEUM GASES

:50. Tank frucks, semi-trailers and trailers for transportatiqn &

of liquefied petroleum gases. (1) Tank trucks, semi-traﬂers. and trqﬂ- |

- .ers for transportation of liquefied  petroleum gases applies spec1ﬁ- \
‘ 0 ers.and pertinent equipment mounted on trucks, semi-

Ters and trailers used for the transportation of liquefied petroleum

gases. All*Basic Ruleg apply to this seéction 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 com-

plying with the requirements of these standards, should al.so_comply

with the requirements of the Interstate Commerce Commission ahd

those of any other regulatory body which may apply: :

.. History: Cr. Regl ter,. January, 1957, No. 13, eff. 2-1-67.




‘Ind 951 Design working pressure and construction of containers. (1 |
C(ﬁﬁlners shall be de51gned and constructed in accordance with the -

Boiler and Unfired Pressure Vessel Code and. classified as to container
type as follows:*¥* . .

Minimum Design Working Pressure of ‘>
Container lbs. per square inch gauge

. For Gases with Vapor
Container Type Press: Not to Exceed | Containers Stamped Containers Stamped
Ib. per sq. in, gauge ASME U-68, U-69 {ASME U-200, U-201 or

. at 100°F. ASME or API-ASME
N
i
Col. (1) Col. (2) Col. (8 Col. (4
80% 80* 80*) 100(*)
100 100 100 125
125 125 125 156
150 150 150 187
175 N 175 175 219
200%% 215 200 250

k:New containers of 80 type have not been authorized since Dec. 81, 1947.
***Contamel type may be increased by increments of 25.
“New construction under columns 8 and 4 not authonzed by the Wlsconsm Bmler and
Unfired Pressure Vessel Code, except as contained in this code’s reference to AS

(2) The shell or head thickness of any container shall not be less than

3/16 inch.

ATt e M Dacri odar.: Tasmcsamee A QEF  ATL 40 . .of0 &

Ind 9.52 Contamel valves and accessories. (1) All valves shall be
safeguarded against physical damage due to 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
connection is broken, except that where the filling and discharge con-
nect on a common opening in the container shell, and that opening
is fitted with a quick-closing internal valve as speaﬁed in section
Ind 9.52 (3), the automatic valve shall not be required. In addition
inlet and outlet connection shall be equipped with a manually
atically operated shut-off valve.

(3) All other connections to containers, except safety relief and
liquid level gauge connections, shall be provided with suitable auto-
matic excess flow valves; or.in lieu thereof may be fitted with quick-
closing internal valves, which except during delivery operations, shall
vemain closed. The control mechanism for such valves may be pro-
vided with a secondary control remote from the delivery connections
and such control mechanism shall be provided with a fusible section
{melting. point:motiover:220° F.) which will cause the internal valve
to close automatically in case of fire.

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

(5) Each container shall be equipped with a suitable pressure

gauge.

vice used to determine the maximum allowable

Lél Any gauging de

filling limit of a cargo tank of a trailer or semi-trailer shall be located as near

the mid-point (front to rear) of the cargo tank as practical. If a gauging device,

such as a rotary gauge or slip tube gauge, is used for the above purpose, a fixed

set in the range of 85 - 90 per cent of the water capacity of the

as a means of checking the accuracy of the

tube gauge

tank shall be provided, in addition,

variable gauge. The capacity indicated by this fixed gauge shall be mgrke@ on
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3 Piping and fittings, (1) All piping, tubing and fittings
shall be securely mounted and protected against damage and breakage. .
(2) All ferrous threaded fittings and threade('i pipe shall be de- )
signed for a minimum working pressure:of 250 psig."
History: Cr. Register, Jardary, 1957, -No. 13, eff. 2-1-5T.

4 Safety devices. (1) The discharge from safety velief valves
vented away from the container upward and unobstructed
to the open air in such a manner as to prevent any impingement of
escaping gas upon the container; loose fitting rain caps shall be used.
Size of discharge:lines from safety relief valves shall not be smaller
than' ‘the wominal size of the relief valve outlet connection. Suitable
provision shall be made for draining condensate which may accumu-
late in the discharge pipe. 5

(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. j

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

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.55 Tank truck fuel systems. In the event liquefied petroleum
gag is used in the truck engine, the fuel system shall be installed
in accordance with sections Ind 9.70 to Ind 9.79, inclusive.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.56 Transfer of liquids. (1) Loading truck, trailer, and semi-
rdailer cargo containers. Truck, trailer, and semi-trailer cargo con-
ainers shall be loaded by weight, by meter, or by suitable liquid
evel gauging device.

. (2) Pumps or compressors shall be désigned for use with liquefied
petroleum gas; they shall be properly protected and may be mounted
pon liquefied petroleum gas tank trucks, trailers, or semi-trailers
nd may be driven by the truck motor power take-off or internal
ombustion engine, hand, mechanical, hydraulic or electrical means.
On electrical means of pumping the electrical installation shall be in
accordance with the requirements for Class I, Group D, Hazardous
 Locations, in the Wisconsin State Electrical Code. The pumps, except

__constant speed centrifugal pumps, shall be equipped with suitable - :

_pressure actuated by-pass valves permitting flow from pump dis- !
- charge to pump suction or back to container when the pump discharge i

pressure rises above a predetermined point. Pump discharge from

positive displacement pumps shall also be equipped with a gpring-

loaded safety valve of non-leaking type, set at a pressure not to

exi:eed 35% higher than the predetermined setting of the by-pass

valve. .

History: Cr. Register, January, 1957, No. 13, eff, 2-1-57.

“ Ind 9.57 Mounting containers on truck, semi-trailer or trailer vehi-
ele. (1) "A" suitable “stop” or “stops” shall be mounted on the truck,
semi-trailer or trailer or on the container, in such a way that the
container shall not be dislodged from its mounting due to the vehicle
coming to a sudden stop. Back slippage shall also be 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 con-
tainer to the truck, semi-trailer or trailer frame so as to minimize
looséning due to vibration,
History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Liquefied Petroleum Gases Register, January, 1957, No. 13



Ind 9.58 Electrical equipment and lighting. Tank trucks, tank
traflers, and tank semi-trailer, shall not be equipped with any artificial
light other than electricity. Lighting circuits shall have suitable over- |
current protection (fuses or automatic-circuit breakers); the wiring
shall have sufficient carrying capacity and mechanical strength, and
shall be suitably secured, insulated and protected against physical
damage.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

‘Ind 9.59 Trailers and semi-trailers. (1) All trailers shall be firmly
and seculely attached to the vehicle drawing them by means of suit-
able drawbars, supplemented by safety chains.

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

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

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

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

(6) Any loaded traller or seml—traller when parked shall be posi-

tioned so that the relief valve shall communicate with the vapor: space.

History: Cr. Register, January, 1957, No. 13, eff.” 2-1-57. j

Ind 9.60 Metallic connections. Tank, chassis, axles and sprmgs shall
be metalhcally connected,

Ind 9.61 Exhaust Syétems. (1) The exhaust system, including muffier and

exhaust line, shall have ample clearance from the fuel system and combustlb]e
materials. Truck exhaust discharge shall be directed away from any tank and
appurtenances and to the out§ide of the frame and any skirting.

(2) Muffier cut-out shall not be used.

Ind 9.62 Each cargo truck or tractor shall be provided with at least one
approved portable fire extinguisher having at least a 12-BC rating or wﬁen more
than onhe is provided, each extinguisher shall have at least a’6wgcyrating. Each
truck transporting cylinders shall have at least an extinguisher having an 8-BC
rafing. Rating shall be in accordance wifh standard for installation, maintenarce

and use of portable fire extinguishers.

NOTE: Fire extinguisher ratings will be found on the label containing
the Underwriters' laboratories approval, on the extinguisher. In
the case of units having bhe old classification system, the conversion
tables NFPA #10 may be used to determine proper rating.




Ind 9.63 Smoking prohibited. Tank truck drivgrs and their helpers
shall be instructed not to smoke or allow smoking around the truck
on the road, while making d_elivgaries, filling the trucks or making any
repairs to tank truck or tank trailer.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-567.

Ind 9.64 Protection against collision. Each tank truck and trailgr
shall be provided with properly attached steel bumpeérs or c}'la.ssm
extension which shall be so arranged as to protect the tank, piping;
valves and fittings in case of collision.

History: Cr, ‘Re;‘g‘ister, January, 1257, No. 13, eff. 2»1—"97.

Ind 9.65 Chock Blocks. Each tank truck and trailer shall carry chock blocks

which shall be used to prevent rolling of the vehicle whenever it is parked,

\

including when loading and unloading,

Ind 9.66 Skid tanks and tank vehicle storage. (1) Skid tanks shall
not be used in place of tank trucks, tank trailers or tank semi-trailers
for regular deliveries. They shall be employed only where there is a
necessity for their joint use as a transport and storage unit. Where
skid tanks are used, they shall comply with all requirements’ of sec-
tion Ind 9.36 (6).

(2) Unlegs under repair, tank vehicles shall not be stored inside of
any building unless such building is tsed for: storage only and .if
heated by hot water from an outside source, well-ventilated, and all
wiring, lighting, ete. of the explosion-proof type.

History: Cr. Register, January, 1957, No. 13, eff. 2~1-57.

, .. PRRTV .
LIQUEFIED PETROLEUM GAS AS A MOTOR FUEL '

Ind 9.70 Liquefied petroleum gas as a motor fuel, (1) Liquefied

petroleum gas as a motor fuel applies to internal combustion engines,
fuel containers and pertinent equipment for the use of liquefied petro-
leum: gases as a motor fuel on easily moveable, readily portable units
including: self-propelled vehicles. All basic ruleés apply except where
_ otherwise noted.” (Sections Ind 9.001 to Ind 9.17, inclusive)
(2); Fuel containers and:pertinent equipment for internal combus-
n ‘engines using. liquefied petroleum gas where installation is of
he stationary type are covered by section Ind 9.30 and does not
pply.-to containers for transportation of liquefied petroleum gages
nor tomarine fuel use. = ¢

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

71 General. (1) Fuel may be used from the cargo containers
while in transit but not from cargo containers on trailers

or sgmi—trailers. The use of fuel from the cargo containers to operate

stationary engines is permitted providing wheels are securely blocked.
(a) Refer to section 78.52, Wis. Stats.

.(2) Passenger carrying vehicles shall not be fueled with passengers
aboard.
(3) Industrial trucks (including 1ift trucks) equipped with permanently
mounted fuel containers shall be charged outdoors. Charging equipment shall
comply with the provisions of section Ind 9.84-Ind 9.97, inclusive.

ind 9.72 Design working pressure and construction of fuel containers. (1)

‘containers for use on other than industrial tractors and 1ift trucks shall
bé“éohétructed in accordance with the Wisconsin Boiler and Unfired Pressure

Ve;ééigggggﬂg,qwglq553fied,as to container type as follows: %%



Minimum Design Worklng Pressure of
Container 1bs. per square inch gauge

|
Containers Stampedl Containers Stamped

|
|
|
For Gases with Vapor |
|
lb. per sq.in. gauge | ASME U-68, U-69 | ASME U-200,U-201 or
l
|
I
|
i

Container Type | Press. Not to Exceed

i
!
!
I at_100°F, |_ASME or AP|-ASME
i i

(1) | Col. (2) (3) I Col. (&)

I |

200% I 215 200%% [ 250%

| [ |
Note: % Container type may be increased by increments of 25. The minimum
design pressure of containers shall be 100% of the container type designation
when constructed under 1949 or earlier editions of the ASME Code (Par. U-68
and U-69). The minimum design pressure of containers shall be 125% of the
container type designation when constructed under: (1) the 1949 ASME Cocde
(U-200 and U-201), (2) 1950, 1952, 1956, and 1959 editions of the ASME Code,
and (3) all ‘editions of the API ASME Code.

(2) Fuel contamels for use in mdustnal tract01s and hft t1ucks
shall be stamped ICC type 4B240 or have a minimum design working
pressure of 250 psi.

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

(4) Containers stamped ICC may be used as fuel containers, When
so used they shall conform to all rules in this section, except con-
struction and marking requirements.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-567.

Ind 9.73 Location of fuel supply containers. (1) Containers shall be
located in a place and in a manner to minimize the possibility of
damage to the container. Containers located in the rear of trucks and
buses, when protected by substantial bumpers, will be considered in
conformance with this requirement. Fuel containers on passenger car-
rying vehicles shall be installed as far from the engine as practicable,
and the passenger space shall be sealed from the container space to
prevent direct seepage of gas to the passenger space. The container
compartment shall be vented to the outside. In case the fuel container -
is mounted near the engine or the exhaugt system, the container shall,
be shielded against direct heat radiation. :

. (2) Containers shall be installed with as much clearance as prac- |
_ticable but never less than the minimum road clearance of the vehi- '

cle under: maximum' spring deflection. This minimum clearance shall

be to: the bottom of the container or to the lowest fitting on the con-

tainer or housing, whichever is lower.

(3) Removable fuel containers shall be securely mounted to prevent

jarring loose, slipping, or rotating. Fuel cont ai ners on buses shall be perman-
ently installed.

T4y Conta1ne1s shall be seculed in place on the Vehlcle by fasten— !
ings designed and constructed with mini .8 4 to |
withstand loadings in any diréction eq y 4. :
of the container. Field welding e
on saddle plates, lugs; or brackets; 011g1n
by the tank manufacturer. .

lental Wlthdlawal of liquid.
Hlstory Cr. Register, January, 1957, No 1.3 eff 2




'Ind_9.74 Valves and accessories. (1) Container valves and acces-
sories shall have a rated working pressure of at least 250 1bs. psig,
and shall be of a type suitable for liquefied. petroleum gas service, |
~(2)The filling connection® shall.be. fitted with an approved double |
‘back-pressure-check valve; or-a pogitive,shut-off in conjunction with
an internal back-pressure check valve, On: ovable container, the
filler valve may be a hand operated shut-off with an internal excess
flow valve. Main shut-off valves on the container on liquid and vapor
lines must be readily accessible.
(3) With the exception of section Ind 9.74 (4) (c), filling connec-
tions equipped with approved automatic back-pressure check valves,
and safety.relief valves, all.connections to containers.having openings
for the flow of gas in excess of.a Noy 54 drill size 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 testing and hstmg of
the containers and fittings by any of the authomtles hsted in section
+Ind 9.02, e g TR

(&) Liquid level gauging device's':' (a) Variable liquid level

gauges which requi re the venting of fuel to the atmosphere shall not be used on

fuel containersfdfyindUStrial trucks and lift trucks.

" (b) Pelmanently mounted :Euel contamers fshall be eqmpped w1th a
fixed length dip-tube gauge, in ace ax R
(c¢) In the case of. containers used:go
and charged at a point at least 50 feet from
the . fixed . liquid. level gauging device may be so constructed that the [
outward flow . of .container. content exceeds that passed by a.No. 54
drill size opening, but in no case shall the flow excéed that passed
by a No. 31 drill size opening. An excess flow valve is not required. \
Fittings equipped with such restricted drill size opening and container !
on which they are used shall be marked to indicate the size of the ‘
opening. ‘
(5) All valves and connections on containers shall be adequately
protected to prevent damage due to accidental contact with stationary
objects or from loose objects thrown up from the road, and all valves
shall be safeguarded against damage due to collision, overturning: or
other accident. For farm tractors where parts of the vehicle provide
such protection to valves and fittings, the foregoing requirements
shall be considered fulfilled. However, on removable type containers
the 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 indoors. When removable fuel:con-
tainers. are used, means shall be provided in the fuel system to mini-
mize the escape of fuel when the containers are exchanged, This
-may be accomplished by either of the following methods: ‘
(a) Usmg an approved automatic qulck-closmg coupling ( a type i
closing in both directions when uncoupled) in the fuel line; or £ 3
{(b) Closing the valve at the fuel container and allowing the englne :
to run until the fuel in the line is consumed.
History: Cr. Register, January, 1957, No. 13, eff, 2-1-57.
* To minimize pressure build-up while filling the container, it is 1ecom-

mended that the fueling connection terminate in the vapor space of the
container,

Ind 97 Plpmg, tubmg, ﬁftmgs and qafety devices. (1) All piping
from fuel container to first stage regulator shall be wrought iron or |
steel (black or galvanized), brass or copper pipe; or seamless copper, ‘
brass or Steel tubing. Steel pipe or tubing shall have a minimum wall
-thickness of 0.049 inches, and shall be adequately protected against
exterior corrosion. Copper tubing shall be Type K or L or equivalent
having a minimum wall: thlckness of 0.032 inches. Approved flexible
connections (see sectio ’08 may be used between container
! . . and regulator or betwee i
’ . ~ 'limits of approval by any
(1), The use of aluminum: piping or:
of removable containers an approved ﬂex1
between the container and the fuel line,
.7 (2) All piping shall be installed, braced and supported S0 as to re-

“duce to a minimum the possibility of vibrations, strains or wear.
(3) Spring-loaded internal type safety. velief valves shall be used
on all motor fuel containers.

e connéctlonas all?*be used



“(4) The discharge outlet from safety relief devices shall be located
on the outside of “enclosed spaces and as far as practicable from
possible sources of ignition, and vented upward in guch a manner as
to prevent 1mp1ngement of escaping gas upon containers, or parts of
vehiele. Loose fitting raincaps shall be used.

(5) When~a discharge line from the container safety relief device
is used; it-shall be sized and located and maintained so as not to
interfere with the required flow of gas from the safety relief devie
Such discharge line shall be able to withstand the pressure resulti
from the discharge of vapor when the safety relief valve ig in
full open position.

History: Cr, Register, January, 1957, No, 13, eff, 2-1-57.

Ind 9.76 Vaporizers. (1) Vaporizers and any part thereof and other

devices that may be subjected to container pressure, shall have a .

design working pressure of at least 250 1b; -per.sq. in.-gauge.

(2) Each vaporizer shall have a valve or suitable plug which w111
permit substantially complete draining of the vaporizer. It shall
be located at or near the lowest portion of the section occupied by
the water or other heating medium,

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

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

(a) With design working pressure of the fuel containing portion
in Ibs. 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 inside the fuel container reaches 80% of the start to dis-

. .charge- pressure  setting . of the safety -relief device on the fuel
_ container.

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

(7). Vaporizers shall ‘not be equipped with fusible ‘plugs.

History: Cr. Register,; January, 1957, No. 18, eff. 2-1-57.

Ind 9.77 Gas regulating and mixing equipment, (1) Approved auto-
matic pressure reducing equipment shall be installed in a secure man-
ner between the fuel supply container and gas-air mixer for the
purpose of reducing the pressurve of the fuel delivered to the gas-air
mixer.

(2) An apploved automatic shut-off valve shall be p10v1ded in the
fuel system at some point ahead of the inlet of the gas-air mixer,
designed to prevent flow  of fuel to the mixer when the ignition is
off and the engine is not running. In the case of industrial trucks and
engines operating in buildings other than those used exclusively to
house engines, the automatic shut-off valve shall be designed to oper-
ate if the engine should stop. Atmospheric type regulators (zero
governors) shall be considered adequate as an automatic shut-off
valve only in cases of outdoor operation such as farm tractors, con-
struction equipment, irrigation pump engines, and other outdoor sta-
tionary engine installations.

. (8) The source of the air for combustion shall be completely iso-
lated from the passenger compartment, ventilating system or air
cond1t10mng system,

Hlstorv Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 978 Capaclty of contame1s No single fuel container used on
all exceed 200 gallons water capacity.
ther vehicles normally operating on the
s water capacity except as provided

January, 19567, . No, 13, eff. 2-1-57.




9 Stationary or-portable engines in buildings. (1) All engine
all be well ventilated at the floor level. ,
(2) When engines are installed below grade level, suitable floor ’
level mechanical exhaust ventilation shall be provided and operated
continuously or adequate means shall be provided to purge the room”
béfore 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 the building. :

(4) Exhaust’gases shall be discharged outside the building it a
manner that will not create a fire or any other hazard. v

(5) Regulators and pressure relief valves installed in buildings and
engine rooms shall be vented to the outside and discharge at least
5 feet away from any building opening. Such venting will not be.
required for combination engine fuel vaporizing—~fuel reducing—-fuel
metering devices providing the automatic shut-off valve required. in
section Ind 9.77 (2) is installed immediately ahead of such devices:

(6) An approved flexible hose connection not. exceeding’ 3 feet in
length shall be installed at the engine end of the fuel line, The flexible
connection shall be installed in a manner so as to-eliminate the
possibility of damage from vibration. i
1957, No. 13, eff. 2-1-57

January

Ind 9.77 Gas regulating and mixing equipment; (1 d auto-
matic pressure reducing equipment shall be installed‘ s € man-
ner between the fuel supply container and gas-air mixer for t}}e
purpose of reducing the pressure of the fuel delivered to the gas-air
mixer. :

Ind 9.80 Stora
. tion poin

orage. of containers .
t. Containers sty o o Ot installed for us

e " in th
d'or in the rocess of chay

.e'at final utiljz,.
ging op handlfng

y to the storage of portable container notnin excess
pacity, filled or partially filled, at user location but
or in storage for resale by dealers or resellers. This
aplY”to;centainers-stored aP;charging plants 2; at ZL?Q?Zum
oted p to the storage and distribution of LP-Gas or other p
products. :

A H(é)f Théw;tokééerofrconféfﬁ;rs not manufactured under ICC specifications
when containing gas whether or not connected for use, shall comply with the re-'
éuirements of section Ind 9.05 as to the location of containers.

(b) Containers in storage shall be so located as to minimize exposure to
excessive temperature rises, physical damage, or tampering by unauthorized
persons.

(g) Containers when stored inside shall not be located near exits, stair-



-3
ways or jo erees sormally wsed for the safe coress of puopia.
{4) tomteiners {oe

gy or §illed) which requlre velve protecting ceps shall

heve such ceps in ploce band tight witlle in storege.
fe) The outiet valves of zentainers in storage shell be closed.

(1) iopry contalners which have badn in LP-Bos service should preferably

ba stored In the open

vhep stored inslde, they shall be considered o fail
contalners Yor the purpose of dutersining the maximum guentity of W‘%@ﬁ permittad.
{2} Seorsye within belidings froguented by the publics
fo) ICC spacificetion contalners hoving & wexious witer cepesity

of 2-1/2 pourdds sach, such s those used with cempletsly salf-uontsined

Chend tovehed end simiiar epplicetion, may be stored or displayed in such
buildings. The displey of such contalnors shell be limited to & total of
2h units of cach brend and size.

{6) The total guentity of LP-Bas on dlspley end in sturege shall not

g% i Su

ety el lalngs.
{c) Storese 8 provided in section ind 5.81{8) shell sol be pormitied
within or atteched 2o such bulldings.

{3) Srorege withip buildlngs not Froguonted By the public, such as industrial

fa) The cuentity of WP-Bas stored shall pot swceed 300 pouw

2550 wuble Fest in vepor form) excopt o6 provided in ssction Ind 3.81(4),

nds {epprosinetsly

{b)  Comtainers carvied @ & part of service souipment on bl ghesy sl

vahicies are not to be consldersd in the totel storage copacity iv seation
ind 9.81{33 {8} sbove provided such wehicies are stored In privets garsges, end

vehicle but in pot mors then tw conlsioers.

# closed.




ni (§j A portion of the exterior walls, having an.area not less than 10% of
that of the combined area of the enclosing walls and roof, shall be of 1light non-
combustible material, preferably single thickness, single strength glass. Single
thickness, single strength window glass skylights, or.lightly fastened roof hatch
covers, swinging doors in exterior walls opening outward, sheet metal siding or
lightly fastened roofs, may be accepted in part or entirely in lieu of the glass
area or its equivalent, provided the required percentage of area is thus obtained.
“kg) Openings from such storage rooms or compartments to other parts of the
building shall be protected by a fire door classified and labeled as suitable for

‘Wisconsin Building Code, section Ind 51.09 and section IndVSI.IOVF
use in Class B situations as defined in the!NFPA standards for fire doors and

windows (NFPA #80).

“(e) Such rooms or compartments shall have no open flames for heating or
lighting.
‘adequately ventilated

(f) Such rooms or compartments shail be\ vented both top and bottom to
the outside only. The openings from such vents shall be at least 5 feet horizon-
tally away from any other opening into any building.

kg) The floors of such rooms or compartments shall not be below ground level.,
The space below the floor shail be of solid fill or broperly ventilated to the |
open air.

(h) Such storage rooms or compartments shall not be located immediately
adjacent to schools, churches, hospitals, athletic fields or.other points of
public gathéring.

‘ki) Electrical wiring shall be installed in accordance with the Wisconsin
electrical code. Electrical equipment shall be approved for Group D hazardous

locations.



(5) Storage outside of buiidings: (a) Where the quantity of storage exceeds

10,000 pounds, such storage shall be located at least 25 feet from important build-

ings, or regularly buéy thoroughfare. No such storage shall be located immedi-

ately adJacent to schools, churches, hosp»tals, athletlc flelds or other points

of publlc gathering.

(b) Containers shall be in a suitable enclosure or otherwise protected

against tampering.

(¢) Valves and safety devices shall be protected against accumulations of
ice and snow. Protective caps shall be deemed adequate. ‘ \

Ind 9.82 Fire Protection.

‘Sterage locaf?éns'other than supply depots separated and located
apart From dealar, reseller, or user establishment, shall be provided with
, at least one appreved partable fire extinguisher having a minimum rating

of 8 B C. Ratings shall be in accordance with the Standard for lnstailatnon,

Mauntenan@a and usa ‘of Pertab!e Fire Extlnguashers.

Llsher ratlngs will be found on the label contacnnng

"the Underwriters. Laboratories approval, on the extinguisher. In the
_case of units having the old classifjcation system, the conversion

tab es NFPA #10 may be used to determine proper rating.

General, (1) Contamers in gtmage shall have valves closed
even though they may be empty

“(2) Containers which require valve protecting caps shall have
such caps in pldce’ hand 1ght while instorage.

Hlstory Cl Regx ry, 1957 No 13 eff 2—1—-57
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Cou e B paRT WL
~ LIQUEFIED PETROLEUM GAS SERVICE STATION -

Ind 9.84 Liquefied petroleum .gas service stations. ‘(1) Liquetied
petrolédm gas service stations apply to storage containers and dis-
‘pensing devices and pertinent equipment in service station the;{fe
liquefied petroleum gas is stored and is dlspense(.i into fuel tar_l S
of motor vehicles. (See section Ind 9.70 for requlrem_en’cs covering
use of liquefied petroleum gas as a motor fuel.) All basm.ru}es gpply
to this section unless otherwise noted: Containers and pertm'ent equip-
rhent shall comply with the requirements as outlin.ed. herem as ‘:v?evll
as with other requirements of the industrial commission.’ S

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.85 Design working pressure and construction of storage container

Storage containers shall be constructed in accordance with the Wisconsin Boiler

and Unfired Pressure Vessel Code and classified as fo container type as follows:¥¥

Minimum Design Working Pressure of
Container lbs. per square inch gauge

For Gases with Vapor |

1b. per sqg. in. gauge | ASME U-68, U-69 | U-200, U-201 or
at 1007°F. | ASME or API-ASME

Coi. (1)
- 200%

Col. (2)
215
i 1

Col. (3) Col. (&)

i i
( i
| |
. { ]
Container Type | Press. Not to Exceed | Containers StampediContainers Stamped
‘ { i
| l
| | |
| I 200 | 250
|

Note: *Container type may be increased by increments of 25. The minimum
design pressure of containers shall be 100% of the container type
designation when constructed under 1949 or earlier editions of the
ASME Code (Par. U-68 and U-69). The minimum design pressure of con-
tainers shall be 125% of the container type designation when constru-

cted under: (1) the 1949 ASME Code (U-200 and U-201), (2) 1950, 1952,
1956 and 1959 editions of the ASME Code, and (3) all editions of the
AP[-ASME Code

~Ind 9.86 Container 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: yalye, i junction with either:
1. An internal back-pressure valve; or e
2. An internal excess flow valve.

Note: In lieu of an excess flow valve, filling connections may be fitted
with a dquick-closing internal valve, which ghall remain closed except during
operating periods. The mechanismi for such valves may be provided with
a secondary control which will cause it to close automatically in case of
fire. When a fusible plug is used its melting point shall not exceed 220° F.

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

(8) All openings in the container except those listed below shall:be
equipped with approved excess flow check valves:

(a) Filling connections as provided in section Ind 9.86 (1). ]

(b) Safety relief connectiong as provided in section Ind 9.06 (2).

(¢) Liquid level gauging devices as provided in sections Ind 9.06
(4) and Ind 9.16 (4).

(d) Pressure gauge connections as provided in section Ind 9.06 (5).

(4) All container inlets and outlets except those listed below
shall be labeled to designate whether they connect with the vapor
E or liquid (labels may be on valves):
P (a) Safety relief valves.

: (b) Liquid level gauging devices.
(c) ‘Pressure gauges. )
(b). Each storage container shall

be provided with a suitable pres}

Toaf iR




Ind 9.87 Safety relief valves. (1) All safetv 1ehef dev1ces shall be |
installed as follows:

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

(b) Safety relief valves and discharge piping shall be protected
against phys1cal damage. The outlet: shall be provided with loose
fitting ramcaps There shall be no return bends or 1estr1ct10ns m the
discharge piping.

(¢) The discharge from 2 or more safety.relief valves havmg the
same pressure settings may be run.into.a common discharge header.
The cross sectional area of such header shall be at least equal to the
sum of the cross sectional area of the individual discharges:

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

(2) Aboveground containers shall be provided with safety relief
valves as 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 shall be vented to
the open air unpobstructed and verticéfly upwaFdsrfnvéuéhra ménner asrto bré?ent
any impingement of escaping gas upon the container; loose fitting raiﬁcaps shall
be used. On a container having a water capacity grater than 2000 gallons, the
discharge from the safety relief valves shall be vented away from the container
vertically upwards to a point at least seven feet above the container. Suitable
provisions shall be made so that any liquid or condensate that may accumulate
inside of the relief valve or its discharge pipe will not render the valve inopera-
tive. |If a‘drain is used, a means shall be provided to protect the container,
adjacent containers, piping or equipment against impingement of flame resulting

from ignition of product escaping from the drain. (#s provided in section Ind 9.09

(9)) -

) (3) Undelglound containers shall be p10v1ded w1th safety velief
valves as follows:

(a) The discharge from safety relief valves shall be piped vertically
to a point at least 10 feet above the ground. The discharge
pipes shall be adequately supported and protected against
,physmal damage.

" (b) Where there is a probability of the manhole or housing be-
coming flooded, the discharge from regulator vent lines should be
above the highest probable flood level.

(¢) If no tiquid is put into a container until after it is buried and
covéred;'the rate of discharge of the relief valves may be reduced to not less
than 30% of the rate shown in Appendix A. If liquid fuel is present during
installation of containers, the rate of discharge shall be the same as for above-
ground containers. Such contai ners shall not be uncovered until emptied of

liquid fuel.




Ind MS Capacity of liqui .. : s '. e i e

ng. 9.68. quid containers. 'Individual Tiquid stova r‘

con’?amers shall not exceed 80,000 gallonsg water capacityqu d ~S(’:’v<’7/1age |
History: Cr. Register, January, 1967, No. 13, eff. 2:1:§7 P : :

Ind 9.89 Installation of storage conté}he}s; (1) General;"EachjSZSfégé

container used exclusively in service station operation shall comply with the
following table which specifieS minimum distances to a building, group of buildings

and adjoining property lines which may be built upon:

. Minimum Distances
Water Capacity per Container

|
|
| Aboveground | Between
| and l Aboveground
| Underground | Containers
| |
Up to 2,000 gallons ====s=mccmcammeaae | 25 feet ] 3 feet
I {
Over 2,000 galions ===swememcmccneea | 50 feet l 5 feet
i [

Note: The ?bove distances may be reduced to not less than 10 feet for
service station buildings of other than wood frame construction.

tainers and flammable liquid tanks 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 8.21(1)(a)(2) (c).

(d) Liquefied petroleum gas containers located near flammable
liquid containers 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 plates or brackets
which were applied by the container manufacturer.

(g) When permanently installed containers are interconnected,
provision shall be made to compensate for expansion, contraction,
vibration and settling of containers and interconnecting piping.
Where flexible connections are used, they shall be of an approved
type and shall be degigned for a bursting pressure of not less than
5 times the vapor pressure of the product at 100° F. The use of non-
metallic hose is prohibited for interconnecting such containers. : i

(h) Where high water table or flood conditions may be encountered,
protection against container flotation shall be provided.

(2) ABOVEGROUND CONTAINERS. (a) Containers may be installed
horizontally or vertically. ! .

(b) Containers shall be protected by crash rails or guardsito pre-
vent physical damage from vehicles. Vehicles shall not be serviced
within 10 feet of containers.




non-combustible
which shall. ) {
against the exc ssive concentrahon of stresses Cor10s1on prot on
shall be p10v1ded for tank mounting areas, Structural metal container
supports shall be protected against fire in an approved manner. This
“protection is not required on prefabricated storage and pump assem-
blies, mounted on a common base, with container bottom not more
‘than 24 inches above ground and whose water capacity is 1,200 gal-
lons or less.

(3) UNDERGROUND CONTAINERS. (a) Contamers be: given a ‘
protective coating before being placed under: ground. This conting shall
. be equivalent to hot dip galvanizing or to 2 coatings of red:lead
i followed by a heavy coating of coal tar or asphalt..In lowering the

container into places, care shall be exercised to minimize abrasion.on.

other damage to the coating. Damage to the coating shall be repai
before back-filling.
~_2(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.

(¢) A minimum of 2 feet of earth cover should be provided. Where.
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 is subjected to
vehicular traffic, containers shall be protected by a concrete slab or
other cover adequate to prevent the weight of a loaded vehicle im-
posing concentrated direct loads on the container sghell, - =

Histery: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Ind 9.90 Protection of container fittings. Valves, regulators, gauges,
and other container fittings shall be protected against tampering and
physical damage. . k

Note: Locks are not desirable because they prevent access in case of :
emergency. \

History: Cr. Register, January, 1957, No. 13, eff, 2-1-57. i

Ind 9.91 Transport truck unloading peint. (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 pipe inlet terminal shall not be located within a
building nor within 10 feet of any building or driveway. It shall be
protected against physical damage.

History: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

_Ind 9.92 Piping, valves and fittings. (1) Piping may be -under-
ground, aboveground, or a combination of both. It shall be well sup-
ported and protected against physical damage and corrdsion.

(2) Piping: laid beneath::driveways shall be 1nsta11ed to prevent
phys1cal damage by vehicles. ) L

ﬁ}) Piping shall be wrought iron or steel (black or galvanized),
brass or copper pipe; or seamless copper, brass or steel tubing and shall be
suitable for a minimum working pressure of 250 psig. Pipe joints may be screwed,

flanged, brazed or welded,

(4) All shut Oﬁ”'

subJected to
of at.leas 25

, sed . for valve seats, packing, gaskets, dia-
e 1eslstant to the action of. llqueﬁed petloleum

- 1g Cast iron pipe fittings such ag
ells, tees, and umons shall not be used ‘ g%

a e for expvansmn,r contraction, jarring
ng. This may be accomphshed by ﬂex1b

013'eff 2157




Ind 9.93 Pumps and accessories, -All ‘pumps Y e
ment: shall be suitable for liquefied petroleum gas service designe
for not less than the maximum pressure to which they may be sub
jected. Accessories shall have a minimum. rated working pressufe c
260 psig. Positive displacement pumps shall be equipped: wi

aple pressure “actuated by-pass valves permitting flow Fi
discharge: o storage container or pump suction, e

History: Cr. Régister; January,'1957, No. 13, eff, 2—1‘—57':

ind 9,94 Dispensing devices. (1) Meters, vapor separators, valves, and

fittings in the dispenser shall bz sutiable for LP-Gas service and shall be

designed for a minimum working pressure of 250 psig.

(a) Provisions shall be made for venting LP-Gas contained in a dispensing

device to a safe location.

Note: One way of aécomplishing this is to vent the LP-Gas at the point
of discharge ot the storage tank safety relief valve.

“(2) Pumps. Pumps used to transfer liquefied petroleum gas Shall‘ {
be equipped to allow control of the flow .and to p}‘event 1e.akage'01 |
sccidental discharge. Means shall be provided outside the dlspepsmg
device to readily shut off the power in: the event of fire or accident. L

: (8) VaLves. A manual shut-off valve and an excess flow check

valve shall be installed downstream of the pump and ahead of the
dispenser inlet. i _ '

(4) DisPENSING HOSE. (a) Hose shall be resistant to the action
of liuefied petroleum gas in the liquid phase and designed for a
minimum bursting pressure of 1,250 psig.

(b) An excess flow check valve or automatic Shut—oﬁ valve shall
be installed at the terminus of the liquid line at the point of attach-
ment of the dispensing hose. e .

(5) Location. (a) Liquefied petroleum gas dispensin :

scatecd not less than 10 feet from aboveground storage containers greater than

water éapaCity. The dispensing devices shall not be closer than 20

feet to the nea basement or cellar, pit, building, sidewaik, street or thoro-

“sewsk dbentng |
ughfare, or property line. No drains or blow-off lines shall be directed into or

in proximity'fa the sewer systems used for other purposes.

(b) Liquefied petroleum gas dispensing devices shall be installed
on a concrete foundation or as part of a complete storage and. dis-
pensing assembly mounted on a common base and shall be adequately

_ protected from physical damage. " e

2nsing dé&ftes shall not be installed within a building

Ioéated under a weather shelter or canopy provi

area is not enclosed ' on more than two sides. If the enclos

Jacent to each other, the area shall be properly ventilated.

of a_vehicle "shall be: pelf 'med- by  a-competetit a
-remain at the LP-gas dispenser during the entire
‘:Hi'story;, Cr, R'é‘g’ister, .Tanuar,v, 1957, No. 13, eff. 2-




Ind 9.95 Safety rules. There shall be no smokingon the driveway
of service stations in the dispensing areas or transport truck unload-
ing areas. Conspicuous signs prohibiting smoking shall be posted
within sight 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 operations. e
¥y: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

96 Electrical, Electrical equipment shall conform with the

Wisconsin State Electrical Code.
Suppigtory:’ Cr. Register, January, 1957, No. 13, ef?-,,f%—,l,-?l; i

SO S CPMRT VI .
' eYLINDER SYSTEMS FOR COOKING, HEATING AND REFRIGERATING INSTAL:
e . ON HIGHWAY MOBIL VEHICLES |

- = T - B NN

Cylinder systems for cooking, h=ating and

latiphs on highway mobil:vehicles. (1) Containers.

OCATION OF CONTAINERS AND SYSTEMS.
. (a) No container shall be installed, transported, or stored (even
temporarily) inside any vehicle covered by section Ind 9.97, except
as provided by the authority having jurisdiction.
(b) Containers, control valves, and regulating equipment enclosed
in a housing, and comprising a complete system shall be mounted
on the chassis of the vehicle as close to the hitch as practicable.
(c) Systems may be installed in a recess that is vapor tight to the
inside of the vehicle and accessible from and vented to the outside.
(d) There shall be no fuel connection between vehicle units such
as a tractor and trailer.
(e) Container or container carrier shall be secured in place on the
vehicle by fastenings designed and constructed with a minimum
safety factor of four to withstand loading in any direction equal to
four times the filled weight of the container.
- (4) CONTAINER VALVES AND ACCESSORIES. (a) Valves in the assem-

bly of a two-cylinder system shall be arranged so that replacement
of containers can be made without shutting off the flow of gas to the
appliances.

Note: This pl:ovision is not to be construed as requiring an automatic
change-over device,

(b) Shut-off valves on the containers shall be protected in transit,
in storage, and while being moved into final utilization as follows:
1. By setting into recess of container to prevent possibility of their
being struck if container is dropped upon a flat surface, or
+2. By ventilated cap or collar fastened to container e
standing a blow from any direction equivalen
weight dropped 4 feet. Construction must:
not be transmitted to valve.
(5). SAFETY DEVICES. (a) ICC  Conta
approved and-appropriate safety-velief devie

{b) Containers constructed in accordance with the rules of the Wisconsin

Pressure Vessel deétér stamped for API-ASME shall be provided . -

with safety relief devices as requiréd by section
¢) The delivery side. of thyeizggas pressure regulator
equipped with. a safety-relief device set-to start to discharge
vessure not less than 2 times and not more than 3 times the de- |

Ty pressure of the regulator. :




(d) Whenever equipment, such as a cargo heater or cooler on commercial

“vehicles is of a type designed to be .in operation during transit, an excess flow

device shall be proVided at the container and installed so that it will be
actuated by a complete break in the down-stream fuel supply. Devices incorporated

in the regulating equipment if connected directly to the container outlet valve

will comply with this requirement. All devices shall meet the specifications of
section Ind 9.06(3).

 SYSTEM DESIGN AND SERVICE LINE PRESSURE. (a) Systems shall v{

not over 18-in. water column shall be |
/ 0 the seryice piping supplying the !
s, " R

( f SySTEM ENCLOSURE AND MOUNTING. (a) Housings or enclosures t
shall be designed to provide proper ventilation. |

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

(¢) Provision shall be incorporated in the assembly to hold the
containers firmly in position and prevent their movement during ‘
transit. t
(d) Containers shall be mounted on a substantial support or base
secured firmly to the vehicle chassis.
(e) Road clearance shall be as follows:
1. In the case of trailer coaches, when the container support is
used inside the frame members, the maximum depth shall not ex-
ceed 7 in. from the top of the chassis to provide sufficient road
clearance.
2. In the case of a commercial vehicle, the system shall be installed
with as much road clearance as possible and never less than the
minimum road clearance of the vehicle under maximum spring
deflection.
(8) PIPING, TUBING AND FITTINGS. (a) Regulators shall be of light-
weight construction and connected directly to the cylinder valve inlet,
o ‘mounted securely by means of a support bracket and connected to
the cylinder valvesor valves with an approved high pressure flexible
connection. : ) ; r
(b) An expansion loop in the gas service piping or an approved
flexible connection between the regulator outlet and the gas service
piping, shall be used, ‘

iy

(¢) Pipin

ttings shall meet the specifications in section

Ind 9.07(1) and (3) except that alumirium tubing is prohibited. Steel pipe or

tubing shall have a minimum wall thickness of 0.049 inches and shall be adequately
protected against exterior corrosion. For trailer coaches, only seamless drawn

copper tubing having an outside diameter not less than 3/8 in. and a wall thick-

ness of not less than 0.032 inch, shall be used for gns service lines.

“(d) Approved “gas:tubing fittings shall be ‘employed for making
0} onnections, . -
fuel line shall be firmly fastened in a protected locg
.and ‘outside and below any insulation o
7 . such as to prevent abrasion or, mage to
8 on. Where the fuel line passes through
riictural members or floors, a rubber grommet or equivalent
“be installed to prevent chafing. )




)6

ectly below or a&jéCéntbto the appliance which it serves. The conn

19béiween the fuel line and the appliance shall be made with an approved flex

’onnector orﬂexpan5|on loop. When a branch line is required, the tee connection

vehicle through the

s all be in the main fuel llne and located under the floor and outside the vehlcle.

(g) All parts of the system assembly shall be so désigned and‘t’,
secured as to preclude such parts working loose dunng transit. o

(9). APPLIANCES. (a gas consining shall have thetk
corréctness as to design, construction; and perforrnance for. their
intended use, trailer coach or cargo heating, certified as follows:
1. Determined by a nationally recognized testing agency adequately
equipped and competent to perform such services and shall be evi-
denced by the attachment of its seal or label to such gas appliances.
This agency shall be one which maintains a program of national
inspection of production models of gas appliances at least once each
year on the manufacturer’s premises. Approval by the American Gas
Association Laboratories, as evidenced by the attachment of its List-
ing Symbol or Approval Seal to gas appliances and a certificate or

. letter certifying approval under the abovementioned requirements, or
listing by Underwriters’ Laboratories, Inc., shall be considered as
eonstituting compliance with the p10v1swns of this section, or

2. Approval by the industrial commission of Wisconsin.

In the case of trailer coaches, all gas-fired space heaters and

heaters shall be of the full vented type, vented to the outside

vehicle, Air for combustion shall come from the outside of the

. In the case of commercial vehicles which do not contain living

pace heating equipment may be of the unvented type, but
on shall be made to dispose of the products of combustion to

(e Provisions shall be made to insure an adequate supply of air
for. combustion,

burner and to the pilot in the event the pilot flame is
inguished.

Gas-fired appliances installed in the cargo space shall be lo—,
| g0 they are readily accessible.
Appliances shall be constructed or protected to reduce to a
minimum possible. damage or Tmpaired operation resulting fromi cal'
shifting or handling.
“ _ (g) Appliances shall be located inside a vehicle so that a fire at an i
appliance will not block all egress of persons from the vehicle,

(10) GENERAL PRECAUTIONS. (a) Containers stamped ICC shali
marked, maintained and qualified in accordance with currently effec
tive 1egulat10ns

(b) No container shall be charged with fuel unless it bears:t
proper markings of the code under which it was fabricated, and,’}
addltlon, with its water capacity and the tare weight of the con
tainer in pounds.

(c) No container stamped ICC shall be recharged which has bee
involved in a fire until it has been requalified for service.

(d) No container stamped ASME or API-ASME shall be 1echa1ged
which has been invloved 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) No container shall be charged without the consent of the |
owner thereof, B

’ Timanent ¢ ion. plate shall be- provided on the outside *
of the system en osur and adJacent to the conisuming apphances on
rvailers coachés: Tt shall include: the following items:




WARNING

1. Be suie all appliance valves aré ¢losed before opening container
valve, A '

2. Connections at the appliances, regulators and containers shall
be checked periodically for leaks with soapy water or its equivalent.

3. Never use a match or flame when checking for leaks.

4, Container shut-off valves of trailer coach systems shall be closed
when the vehicle is in transit.

(11) CHARGING OF CONTAINERS. (a) Containers shall be charged
in accordance with section Ind 9.16 (1) (a) and one of the following:

1. At a properly equipped container charging plant which complies
with all applicable requirements of these standards. Such a charging
plant and storage containers shall be enclosed by a suitable fence (so
called “manproof”) which shall have the gates locked when the plant
is unattended.

2. At a trailer coach.location directly from a tank truck into the
container or containers installed at any one trailer coach with the
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 accumulated at the
tank truck for charging such charging shall not be done within 50
feet of the nearest building, trailer, or group of buildings nor within
25 feet of public streets or highways. Private streets, roads or rights
of way shall not be classed as public streets or highways.
istory: Cr. Register, January, 1957, No. 13, eff. 2-1-57.

Liquefled Petroleum Gases . Registar, January, 1957. No.




WISCONSIN ADMINISTRATIVE CODE

APPENDIX A

. Minimum Required Rate of Discharge in cubic feet per minute

. of air at 120% of the maximum permitted start to discharge pressure
_ for safety relief valves to be used on containers other than those
constructed in accordance with Interstate Commerce Commission

specification,

Surface Flow Rate Surface Flow Rate Surface Flow Rate
Area CFM Area CFM Area CFM
Sq. Ft. Air Sq. Ft. Air Sq. Ft. Air
20 626 170 3620 600 10170
t2s 751 176 3700 650 10860
30 872 180 3790 700 11550
35 990 185 3880 750 . 12220
40 1100 190 3960 800 12880
45 1220 195 4050 850 13540
50 1330 200 4130 900 14190
56 1480 210 4300 950 14830
60 1540 220 4470 1000 15470
66 1640 230 4630 1060 16100
70 1750 240 4800 1100 16720
7% 1850 250 4960 1150 17850
80 1950 260 5180 1200 17960
.85 2050 270 5290 1250 18570
90 215Q 280 5450 1300 19180
96 2240 290 5610 1350 19780
100 2340 300 5760 1400 20380
105 2440 310 5920 1450 20980
110 2530 320 6080 15600 21570
115 2630 330 6230 1560 22160
120 2720 340 6390 1600 22740
125 2810 350 6540 1650 23320
130 2900 360 6690 1700 23900
185 2990 370 6840 1750 24470
140 3080 380 7000 1800 25060
145 3170 390 7160 1850 25620
150 3260 400 7300 1900 26180
165 3350 450 8040 1950 26750
160 3440 500 8760 2000 27310
165 3530 550 9470

Surface area = Total outside surface area of container in square
feet.

When the surface area is not stamped on the name plate or 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 length X outside diameter X 3.1416

(2) Cylindrical container with semi-ellipsoidal heads
Area — (Overall length 4 .3 outside diameter) X outside diam-
eter' X 3.1416 : i

(38) Spherical container
Area — QOutside diameter squared X 3.1416

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

ed Petroleum Gases: Register; January, 1957, No. 13




INDUSTRIAL COMMISSION'

than 2000 square feet, the required flow rate can be calculated using
the formula, Flow Rate-CFM Air — 58.632 A**,

‘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.

Air Conversion Factor

Container Type

100 125 150 175 200
1.162 1.142 1.113 1.078 1.010
APPENDIX B

iquefied Petroleum Gas Vaporizers (Steam Heated, Water Heated
d.Direct Fired.)

The minimum required rate of discharge for relief valves shall b
determined as follows: .

1..0btain the total surface area by adding the surface ar
vap er shell in square feet directly in contact with LP-gas and th

change surface area in square feet directly in contact

o

A4S, ,
Obtain the minimum required rate of discharge in cubic of
yér minute, at 60° F. and 14.7 psia from Appendix A for this
total surface area. ‘

APPENDIX C

. Method of Calculating Maximum Liquid Voelume Which Can Be
Placed in a Container at Any Liquid Temperature

The quantity of LP-gas which may be placed in a container is
dependent upon the temperature of the liquid and the maximum per-
mitted filling density in addition to the size of the container.

The filling density depends on: The size of tank, whether it is
installed 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 gection Ind 9:#8. The liquid temperature should be ob-
tained by measuring the temperature of the liquid LP-gas in the
container with a thermometer placed in a thermometer well installed
in the tank.

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

. D
V=g T

Ligueficd 1?etroleum Gases Register, January, 1957. No. 13

Minimum Required Rate of Discharge for Safety Relief Valves for

jith




WISCONSIN ADMINISTRATIVE CODE ok o

Where

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.

D = filling density from section Ind 9.18 (1) in per cent.

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

F = correction factor from following table for correcting liguid
volume from 60° F. to volume at temperature T. The correc-
tion factor is obtained by finding the specific gravity at 60° E.
(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-gas in container in degrees Fahren-
heit.

After obtaining V from the above formula the actual maximum gal-
lons of LP-gas which may be placed in a container is obtained by
multiplying the water capacity of the container by V
100
Example:
Assume an aboveground container with 10,000 gallons water ca-
pacity
ane with a specific gravity of 0.508 at 60° F. to be placed in
container e
g density from section Ind 943 (1) for aboveground container ‘'
aving a capacity greater than 1200 gallons in which a product
aving a specific gravity at 60° of 0.508 is to be placed is 45%
termine maximum quantity that may be placed in contaixier o
hen the liquid temperature is 60° F. :
45 X 10,000
77 0.508 3 100

/]

— 8850 gallons

When liquid temperature is 82° F. find correction factor in the taﬁle

on next page for specific gravity at 60° F. of 0.508 and a liquid

temperature of 82° F. which is 0.963 .
45 < 10,000

V= 3508 % 0.963 X 100 = 9,200 gallons




§95BH WN9[0I}d ] paygsnbil

¢1 'ON °LG6T ‘Arenusf 1918130

Observed iso- n-
Temperature Propane ; Butane Butane
Degrees 0.500 0.5079 0.510 0.520 0.530 0.5407}70.550 0.560 0.5631 0.570 0.580 0.5844 0.590
Fahrenheit
VOLUME CORRECTION FACTORS
1.155 1.158 1.146 1.140 1.138 1.127 1.122 1.120 1.116 1.111 1.108 1.106
1.148 1.146 1.140 1.134 1.128 1.122 1.117 1.115 1.111 1.106 1.108 1.101
1.142 1.140 1.184 1.128 1.122 1.117 1.111 1.110 1.106 1.101 1.099 1.097
1.135 1.134 1.128 1.122 1.116 1.112 1.106 1.1056 1.101 1.096 1.094 1.092
1.129 1.128 1.122 1.116 1.111 1.106 1.101 1.100 1.096 1.092 1.090 1.088
1.122 1.121 1.115 1.110 1.105 1.100 1.095 1.094 1.091 1.087 1.085 1.083
1.115 1.114 1.109 1.104 1.099 1.095 1.090 1.089 1.086 1.082 1.080 1.079
1.109 1.107 1.102 1.097 1.093 1.089 1.084 1.083 1.080 1.077 1.075 1.074
1.102 1.100 1.095 1.091 1.087 1.083 1.079 1.078 1.075 1.072 1.071 1.069
1.094 1.094 1.089 1.085 1.081 1.077 1.074 1.073 1.070 1.067 1.066 1.065
1.088 1.088 1.084 1.080 1.076 1.073 1.069 1.068 1.066 1.063 1.062 1.061
1.086 1.085 1.081 1.077 1.074 1.070 1.067 1.066 1.064 1.061 1.060 1.059
1.083 1.082 1.079 1.075 1.071 1.068 1.065 1.064 1.062 1.059 1.058 1.057
1.080 1.080 1.076 1.072 1.069 1.065 1.062 1.061 1.059 1.057 1.055 1.054
1.078 1.077 1.074 1.070 1.066 1.063 1.060 1.059 1.057 1.055 1.053 1.052
1.075 1.074 1.071 1.067 1.064 1.061 1.058 1.057 1.055 1.053 1.051 1.050
1.072 1.071 1.068 1.064 1.061 1.059 1.056 1.055 1.053 1.051 1.049 1.048
1.070 1.069 1.066 1.062 1.059 1.056 1.058 1.058 1.051 1.049 1.047 1.046
1.067 1.066 1.063 1.060 1.056 1.054 1.051 1.050 1.048 1.046 1.045 1.044
1.065 1.064 1.061 1.057 1.054 1.051 1.049 1.048 1.046 1.044 1.0438 1.042
1.062 1.061 1.058 1.054 1.051 1.049 1.046 1.046 1.044 1.042 1.041 1.040
1.059 1.058 1.055 1.052 1.049 1.046 1.044 1.044 1.042 1.040 1.049 1.038
1.056 1.055 1.052 1.049 1.046 1.044 1.042 1.042 1.040 1.038 1.087 1.036
1.053 1.052 1.049 1.047 1.044 1.042 1.089 1.089 1.037 1.086 1.086 1.034
1.050 1.049 1.047 1.044 1.041 1.039 1.087 1.087 1.085 1.034 1.084 1.032
1.047 1.046 1.044 1.041 1.039 1.087 1.085 1.035 1.033 1.032 1.082 1.030
1.044 1.043 1.041 1.038 1.036 1.0385 1.083 1.033 1.081 1.030 1.030 1.028
1.041 1.040 1.038 1.036 1.084 1.032 1.081 1.080 1.029 1.028 1.028 1.026
1.038 1.087 1.035 1.033 1.031 1.030 1.028 1.028 1.027 1.025 1.025 1.024
1.085 1.034 1.082 1.031 1.029 1.027 1.026 1.025 1.025 1.023 1.023 1.022
1.032 1.031 1.029 1.028 1.026 1.025 1.024 1.023 1.023 1.021 1.021 1.020
1.029 1.028 1.027 1.025 1.024 1.023 1.022 1.021 1.021 1.019 1.019 1.018
1.026 1.025 1.023 1.022 1.021 1.020 1.019 1.019 1.018 1.017 1.017 1.016
1.022 1.022 1.021 1.020 1.018 1.018 1.017 1.016 1.016 1.015 1.015 1.014
1.019 1.019 1.018 1.017 1.016 1.015 1.014 1.014 1.018 1.018 1.013 1.012
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SPECIFIC GRAVITIES AT 60° F./60° F.

iso- 1

80880 WNa[o1}e9d poysnbiry

£T "ON 'L96T ‘Aasnuel ‘aojsiLdey

: Butane
0.520 0.580 0.540 0.550 0.560 0.5631 0.570 0.590
VOLUME CORRECTION FACTORS

1.017 1.016 1.016 1.015 1.014 1.013 1.013 1.012 1.012 1.011 1.011 1.011 1.010
1.014 1.013 1.012 1.012 1.011 1.010 1.010 1.009 1.009 1.009 1.009 1.009 1.008
1.010 1.010 1.009 1.009 1.008 1.008 1.007 1.007 1.007 1.007 1.006 1.006 1.006
1.007 1.007 1.006 1.006 1.005 1.005 1.005 1.005 1.005 1.005 1.004 1.004 1.004
1.003 1.0038 1.003 1.003 1.003 1.008 1.002 1.002 1.002 1.002 1.002 1.002 1.002
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
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
0.993 0.993 0.994 0.994 0.994 0.994 0.995 0.995 0.995 0.995 0.996 0.996 0.996
0.990 0.990 0.990 0.990 0.991 0.992 0.992 0.993 0.993 0.993 0.993 0.993 0.993
0.986 0.986 0.987 0.987 0.988 0.989 0.990 0.990 0.990 0.990 0.991 0.991 0.991
0.983 0.983 0.984 0.984 0.985 0.986 0.987 0.988 0.988 0.988 0.989 0.989 0.989
0.979 0.980 0.981 0.981 0.982 0.983 0.984 0.985 0.986 0.986 0.987 0.987 0.987
0.976 0.976 0.977 0.978 0.980 0.980 0.982 0.983 0.983 0.984 0.985 0.985 0.985
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
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
0.965 0.967 0.967 0.969 0.971 0.972 0.974 0.975 0.976 0.977 0.978 0.978 0.979
0.961 0.963 0.963 0.966 0.968 0.969 0.971 0.972 0.973 0.974 0.876 0.976 0.977
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
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
0.950 0.952 0.953 0.955 0.958 0.961 0.963 0.965 0.966 0.967 0.969 0.969 0.970
0.946 0.949 0.949 0.952 0.955 0.958 0.960 0.962 0.963 0.964 0.967 0.967 0.968
0.942 0.945 0.946 0.949 0.952 0.955 0.957 0.959 0.960 0.962 0.964 0.965 0.966
0.938 0.941 0.942 0.946 0.949 0.952 0.954 0.957 0.958 0.959 0.962 0.962 0.964
0.935 0.938 0.939 0.942 0.946 0.949 0.952 0.954 0.955 0.957 0.959 0.960 0.961
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
0.927 0.930 0.932 0.936 0.940 0.943 0.946 0.949 0.950 0.952 0.954 0.955 0.957
0.917 0.920 0.923 0.927 0.931 0.935 0.939 0.943 0.943 0.946 0.949 0.949 0.951
0.907 0.911 0.913 0.918 0.923 0.927 0.932 0.936 0.937 0.939 0.943 0.944 0.946
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
0.887 0.892 0.894 0.900 0.907 0.912 0.918 0.923 0.924 0.927 0.931 0.932 0.934
0.876 0.881 0.884 0.890 0.898 0.908 0.909 0.916 0.916 0.920 0.925 0.927 0.928
0.865 0.871 0.873 0.880 0.888 0.895 0.901 0.908 0.909 0.913 0.918 0.921 0.923
0.854 0.861 0.863 0.871 0.879 0.887 0.894 0.901 0.902 0.907 0.912 0.914 0.916
0.842 0.850 0.852 0.861 0.870 0.879 0.886 0.893 0.895 0.900 0.905 0.907 0.910
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APPENDIX D

Alternate Permitted Maximum Liquid Volumes in Per Cent of Total
Container Capacity, for Filling Containers up to 1200 Gallong
Total Water Capacity as Specified in Section Ind 9:13- / f

MAXIMUM LIQUID VOLUME PER CENT

Aboveground Containers Underground Containers
Liq. Temp. Assumed to Liq. Temp. Assumed to

be 40° F. be 50° F.
Propane (Approx.
sp.gr. 0.61) ___________ 80 89
Mixtures (Approx.
sp.gr., 0.65) . ____ 83 91
Butane (Approx.
sp.gr. 0.68) . ______ 86 93
APPENDIX E

Method of Calculating Maximum Volume of LP-Gas which can be
placed in a container for which length of fixed dip tube is set

1. It is impossible to set out in a table the length of a fixed dip tube
for various capacity tanks because of the varying tank diameters and
lengths and because the tank may be installed either in a vertical or
horizontal position. Knowing the maximum permitted filling volume
in gallons, however, the length of the fixed tube can be determined by
the use of a strapping table obtained from the container manufae-
turer. The 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 vo]ume a$. deter-
mined by the followmg formula: :

leum Gas for Which a ﬁxed length of dip tube shall be s

Water Cap. (Gals.) of Container# .

% Filling Density** Maximum

Sp. Gr. of LP-gas™ X volume
Correction Factort X 100

* Measured at 60° F,

** From Ind. 9.11 (1) “Filling Densities.”

1 For aboveground containers the liquid temperature is assun
40° F. and for underground containers the liquid temperature is a. d
be 50° F, To correct the liquid volumes at these temperatures to 602 F. the
following factors shall be used [section Ind 9.16].

Liguefied Petroleum Gases Register, January, 1957. No, 13
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Yolume Correction Factors

Specific Gravity Aboveground Underground
0500 1.083 1.017
510 - 1,031 1.016
b20 1.029 1.015
b3 1.028 1.014
b40 1.026 1.013
550 - 1.026 1.013
.560 _ -~ 1,024 1,012
570 —— 1028 1.011
B80 1.021 : 1.011
SO0 1.020 1.010

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

100 (gals.) X 42

Hing-Density from Ind 9.11 (1) 4200
0.510"% 1.081 (Correction Factor from ~— 52.6
Table in Appendix E)
4200

=79.8 gallons propane, the maximum amount permitted
to be placed in a 100-gallon total water capacity above-
ground container equipped with a fixed dip tube.

‘3. The maximum volume of liquefied petroleum gas which can be
laced in a container when determining the length of the dip tube
xpressed as a percentage of total water content of the container is
lated by the following formula: =

Maximum Vol. of LP-gas (From Maximum
Formula in (2) above) X100 Pero(gent’
Total water content of container ~ .
in gallons LP-gas

The maximum weight of liquefied petroleum gas which may be
ed in a container for determining the length of a fized dip tube is
mined by multiplying the maximum volume -of liquefied petro-
gas obtained by the formula in (2) above by the pounds of
fied petroleum gas in a gallon at 40° I, for aboveground and at
- for underground containers. For example typical pounds per
lon are specified below:

Aboveground Underground
; pounds per gallon pounds per gallon
Propane — 437 4.31
N. Butane _______._____ _________ 4.97 4,92
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