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Standard for the Storage and Handling of
Liguefied Petroleum Gases

NFPA 58-1083

Metric equivalents in this standard are approximate and shall not be used to lessen
any provision.

Chapter 1 General Provisions .

1-1 Intreduction.
" 1-L.} General Properties of LF-Gas.

k-1.1.1 LP-Gases, as defined in this standard {(see 1-2.7), are gases
at normal room temperatures and atmospheric pressure. They li-
quefy under moderate pressure, readily vaporizing upon release of
this pressure. It is this property which permits transporting and stor-
ing them in concentrated liquid form, while normally using them in
vapor form. The potential fire hazard of LP-Gas vapor is com-
parable to that of natural or manufactured gas, except that LP-Gas
vapors are heavier than air. The ranges of flammability are con-
siderably narrower and lower than those of natural or manufaceured
gas. For example, the lower flammable limits of the more commonly
used LP-Gases are: Propane, 2.15 percent; Butane, 1.55 percent.
'These figures represent voluretric percentages of gas in gas-air mix-
tures.

1-1.1.2 The boeiling point of pure normal butane is 31°F (minus
0.56°C); of pure propane minus 44 °F (minus 42.2°C). Both prod-
ucts are liquids at atmospheric pressure at ternperatures lower than
their boiling points. Vaporization is rapid at temperatures above the
boiling point, thus liquid propane normally does not present a flam-
mable liquid hazard. For additional information on these and other
properties of the principal LP-Gases, see Appendix A.

1-1.2 Federal Regulations.

1-1.2.1 Regulations of the US Department of Transportation
(DOT) are referenced throughout this standard. Prior to April 1,
1967, these regulations were promulgated by the Interstate Com-
merce Cornrnission (1CC),
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1-2 Scope.
1-2.1 Liguefied Petroleum Gas.

1-2.1.1 As used in this standard, the terms “liquefied petroleum
gas(es)’, “LP-Gas” and “LPG” are synonymous and shall mean and
include any material having a vapor pressure not ¢xceeding that al-
lowed for commercial propane composed predominantly of the
following hydrocarbons, either by themselves or as mixtures: Pro-
pane, Propylene, Butane (normal butane or iso-butane) and
Butylene (including isomers).

1-2.1.2 LP-Gas stored or used in systems within the scope of this
standard shall not contain ammonia. When such a possibility exists
(such as may result from the dual use of transportation or storage
equipment), the LP-Gas shall be tested as follows:

(a) Allow a moderate vapor stream of the product to be tested to
escape from the container. A rotary, slip tube or fixed level gauge is a
convenient vapor source,

(b) Wet a piece of red litmus paper by pouring distilled water over
it while holding it with clean tweezers.

(c) Hold the wetted litmus paper in the vapor stream from the
container for 30 seconds.

(d) The appearance of any blue color on the litmus paper in-
dicates that ammonia is present in the product.

NOTE 1: Since the red litmus paper will turn blue when exposed to any basic

(alkaline) solution, care in making the test and interpreting the results is re-

quired. Tap water, saliva, perspiration or hands that have been in contact with

water having a pH greater than 7, or with any alkaline solution, will give er-

roneous results.

NOTE 2: For additional information on the nature of this problem and con-
ducting the test, see Recommendations for Prevention of Ammonia Con-
tamination of LP-Gas, published by the National LP-Gas Association.

1-2.2 Application of Standard.

! 1-2.2.1 This standard applies to the highway transportation of LP-
Gas and to the design, construction, installation and operation of all
LP-Gas systems except those designated by 1-2.3.

1-2.3 Nonapplication of Standard.

1-2.38.1 This standard does not apply to:
(a) LP-Gas refrigerated storage systems.
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{b) Marine and pipeline terminals, natural gas processing plants,
refineries, petrochemical plants or tank farms (“tank farm” storage
at industrial locations is covered by NFPA 58).*

(c) LP-Gas (including refrigerated storage) at utility gas plants.
NFPA 59, Standard for the Storage and Handling of Liquefied Pe-
troleum Gases at Utility Gas Plants, shall apply. '

(d) Chemical plants where specific approval of construction and
installation plans, based on substantially similar requirements, is ob-
tained from the authority having jurisdiction. '

(e) LP-Gas used with oxygen. NFPA 51, Standard for the Design
and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting
and Allied Processes, and ANSI Z49.1, Safety in Cutting and
Welding, shall apply.

(f) Those portions of LP-Gas systerns covered by NFPA 54 (ANSI
72223.1), National Fuel Gas Code.

NOTE: Several types of LP-Gas systems are not covered by the National Fuel
Gas Code as noted in 1.1.1(b) therein. These include, but are not restricted to,
most portable applications; many farm installations; vaporizaton, mixing and
gas manufacturing; temporary systems, e.g., in construction; and systems on
vehicles. For those systemns within its scope, the National Fuel Gas Code is ap-
plicable to those portions of a system downstream of the outlet of the first stage

of pressure regulation.

(g) Transportation by air (including use in hot air balloons), rail
or water under the jurisdiction of the US Department of Transporta-
tion.

(h) Marine fire protection. NFPA 302, Standard for Pleasure and
Commercial Motor Craft, shall apply.

1-2.4 Retroactivity.

1-2.4.1 Unless otherwise stated, the provisions of this standard shall
not be applied retroactively.

(a) Existing plants, appliances, equipment, buildings, structures
and installations for the storage, handling or use of LP-Gas in com-
pliance with the provisions of this standard in effect at the time of
manufacture or installation may be continued in use provided that
such continued use does not constitute a distinct hazard to life or ad-
joining property.

*For LP-Gas installations (including refrigerated storage) at such facilities, it is
recommended that API Standard 2510-1978, “The Design and Construction of Lique-
fied Petroleum Gas Installations at Marine and Pipeline Terminals, Natural Gas Pro-
cessing Plants, Refineries, Petrochemical Plants and Tank Farms,” be applied.
Available from the American Petroleum Institute, 2101 L St., N.W., Washington,
DC 20037,
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(b) The stocks of equipment and appliances on hand in such loca-
tions as wmanufacturer’'s storage, distribution warehouses, and
dealer’s storage and showroors in compliance with the provisions of
this standard in effect at the time of manufacture may be placed in
use (provided such use does not constitute a distinct hazard to life or
adjoining property), but all new equipment and appliances
manufactured after the effective date of this standard shall comply
with its provisions.

1-3 Acceptance of Equipment and Systems.
1-3.1 Method of Acceptance.

1-3.1.1 Systems, or components assembled to make up systems,
shall be approved (see Section 1-7, APPROVED) as specified in
Table 1-3. .

1-83.1.2 Acceptance applies to the complete system, or to the in-
dividual components of which it is comprised, as specified in Table
1-3.

Table 1-3

Containers Capacity in
Used Water Gal (in?) Approval Applies to:

Pt

Container Valves and Connectors
Manifold Valve Assemblies
3. Regulators and Pressure Relief Devices

DOT Cylinders  Up to 120 (0.454)
(1,000 1b, 454 kg)

b

p—

ASME Tanks 2,000 (7.6 m?) . Container System, *including
or less Regulator, or

2. Container Assembly* and Regulator
separately

[o—

Container Valves

Container Excess Flow Valves, Back
Flow Check Valves, or alternate
means of providing this protection
such as remotely controlled Manual or
Automatic Internal Valves

-Container Gaging Devices

4. Regulators and Contajner Pressure
Relief Devices

ASME Tanks Gver 2,000
(7.6 m?)

&2

O

*Where necessary to alter or repair such systems or assemblies in the field in order to
provide for different operating pressures, change from vapor to liquid withdrawal, or
the like, such changes may be made by the use of approved components,
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1-4 LP-Gas Odorization,
1-4.1 LP-Gas to be Odorized.

1-4.1.1. All LP-Gases shall be odorized by the addition of a warning
agent of such character that they are detectable, by a distinct odor,
down to a concentration in air of not over one-fifth the lower limit of
flammability.',2 Odorization, however, is not required if harmful in
the use or further processing of the LP-Gas, or if odorization will
serve no useful purpose as a warning agent in such further use or pro-
cessing). (See 1-1.1.1 and Appendix A for flammable limits of the LP-
Gases.

1-6 Notification of Installations.
1-5.1 Fixed Installations,

1-5.1.1 Plans for fixed (stationary) installations utilizing storage
containers of over 2,000 gal (7.6 m®) individual water capacity, or
with aggregate water capacity exceeding 4,000 gal (15.1 m$3), shall
be submitted to the authority having jurisdiction before the installa-
tion is started. [See also 3-4.9.1(g).] .

1-5.2 Temporary Installations.

1-5.2.1 The authority having jurisdiction shall be notified of tem-
porary (not to exceed 6 months) installations of the sizes covered in
1-5.1.1 before the installation is started.

1-6 Personnel.
1-6.1 Qualification of Personnel.

1-6.1.1 In the interests of safety, all persons employed in handling
LP-Gases shall be trained in proper handling and operating pro-
cedures. ,

't is recognized that no odorant will be completely effective as a warning agent in
every circumstance.

It is recommended that odorants be qualified as to compliance with 1-4.1.1 by tests
or experience. Where qualifying is by tests, such tests should be certified to by an ap-
proved laboratory not associated with the odorant manufacturer. Experience has
shown that ethyl mercaptan in the ratio of 1.0 Ib (0.45 kg) per 10,000 ga! (37.9 m®)of
liquid LP-Gas has been recognized as an effective odorant. Other odorants and quan-
tities meeting the provisions of 1-4.1.1 may be used. Research* on odorants has shown
that thiophane (tetrahydrothiophene) in a ratio of at least 6.4 1b (2.9 kg) per 10,000
gal (37.9 m®) of liquid LP-Gas may satisfy the requirements of 1-4.1.1.

*“A New Look at Odorization Levels for Propane Gas,” BERC/RI-77/1, United
States Energy Research & Development Administration, Technical Information
Center, September, 1977,
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1-7 Definitions, Glossary of Terms and Abbreviations.
AGA. American Gas Association.

ANSI. American National Standards Institute.
API. American Petroleum Institute.

API-ASME Container (or Tank). A container constructed in
accordance with the pressure vessel code jointly developed by the
American Petroleum Institute and the American Society of
Mechanical Engineers (see 4ppendix C).

Approved. Acceptable to the “authority having jurisdiction.”

NOTE: The National Fire Protection Association does not approve, inspect
or certify any installations, procedures, equipment, or materials nor does it ap-
prove or evaluate testing laboratories. In determining the acceptability of in-
stallations or procedures, equipment or materials, the authority having
jurisdiction may base acceptance on compliance with NFPA or other ap-
propriate standards. In the absence of such standards, said authority may re-
guire evidence of proper installation, procedure or use. The authority having
jurisdiction may also refer to the listings or labeling practices of an organiza-
tion concerned with product evaluations which is in a position to determine
compliance with appropriate standards for the current production of listed
iterns.

ASME. American Society of Mechanical Engineers.

ASME Code. The Boiler and Pressure Vessel Code (Section VIII
for Unfired Pressure Vessels) of the American Society of Mechanical
Engineers. Only Division I of Section VIII of the ASME Code is ap-
plicable in this standard except UG-125 through UG-136 shall not -

apply.

ASME Container (or Tank). A container constructed -in ac-
cordance with the ASME Code. (See Appendix C.)

ASTM. American Society for Testing and Materials.

Authority Having Jurisdiction. The “authority having
jurisdiction” is the organization, office or individual responsible for
“approving” equipment, an installation or a procedure.

NOTE: The phrase “authority having jurisdiction” is used in NFPA
documents in a broad manner since jurisdictions and “approval” agencies vary
as do their responsibilities. Where public safety is primary, the “authority
having jurisdiction” may be a federal, state, local or other regional department
or individual such as a fire chief, fire marshal, chief of a fire prevention
bureau, labor department, health department, building official, electrical in-
spector, or others having statutory authority. For insurance purposes, an in-
surance inspection department, rating bureau, or other insurance company
representative may be the “authority having jurisdiction.” In many cir-
cumstances the property owner or his designated agent assumes the role of the
“authority having jurisdiction”; at government installations, the commanding
officer or departmental official may be the “authority having jurisdiction.”
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Bureau of Explosives (B of E). An agency of the Association of
American Railroads.

Cargo Tank. (Primarily a DOT designation.) A container used
to transport LP-Gas over the highway as liquid cargo, either
mounted on a conventional truck chassis or as an integral part of a
transporting vehicle in which the container constitutes in whole, or in
part, the stress member used as a frame. Essentlally a permanent
part of the transporting vehicle.

CGA. Compressed Gas Association, Inc.
Charging. See Filling.

Compressed Gas., Any material or mixture having in the con-
tainer an absolute pressure exceeding 40 psia (276 kPa absolute) at
70°F (21.1°C), or regardless of the pressure at 70°F (21.1°C), having
an absolute pressure exceeding 104 psia (717 kPa absolute) at 130°F
(54.4°C).

Container. Any vessel, including cylinders, tanks, portable
tanks and cargo tanks, used for the transporting or storing of the LP-
Gases.

Container Appurtenances. Items connected to container open-
ings needed to make a container a gastight entity. These include, but
are not limited to, pressure relief devices; shutoff, backflow check,
excess flow check and internal valves; liquid level gauges; pressure
gauges and plugs.

Container Assembly, An assembly consisting essentially of the
container and fittings for all container openings. These include
shutoff valves, excess flow valves, liquid level gauging devices,
pressure relief devices and protective housings.

Cylinder. A portable container constructed to DOT (formerly
ICC) cylinder specifications or, in some cases, constructed in accord-
ance with the ASME Code of a similar size and for similar service.
The maximum size permitted under DOT specifications is 1,000 1b
(454 kg) water capacity.

Direct Gas-Fired Tank Heater. A gas-fired device which ap-
plies hot gas from the heater combustion chamber directly to a por-
tion of the container surface in contact with LP-Gas liquid.

Dispensing Device (or Dispenser). A device normally used to
transfer and measure LP-Gas for engine fuel into a fuel container,
serving the same purpose for an LP-Gas service station as that served
by a gasoline dispenser in a gasoline service station,
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Distributing Plant. A facility, the primary purpose of which is
the distribution of gas, and which receives LP-Gas in tank car, truck
transport or truck lots, distributing this gas to the end user by por-
table container (package) delivery, by tank truck or through gas pip-
ing. Such plants have bulk storage [2,000 gal (7.6 m3) water capacity
or more] and usually have container filling and truck loading
facilities on the premises. So-called “bulk plants” are considered as
being in this category. Normally no persons other than the plant
management or plant employees have access to these facilities.

Distributing Point. A facility, other than a distributing plant or
industrial plant, which normally receives gas by tank truck, and
which fills small containers or the engine fuel tanks of motor vehicles
on the premises. Any such facility having LP-Gas storage of 100 gal
(0.4 m?) or more water capacity, and to which persons other than the
owner of the facility or his employees have access, is considered to be
a distributing point. An LP-Gas service station is one type of
distributing point.

DOT. US Department of Transportation.
DOT Cylinder. See Cylinder. |

Emergency Shutoff Valve. A shutoff valve incorporating ther-
mal and manual means of closing and providing for remote means of
closing.

Excess Flow Valve (also called Excess-Flow Check Valve). A
device designed to close when the liquid or vapor passing through it
exceeds a prescribed flow rate as determined by pressure drop.

Fill, Filling. Transferring liquid LP-Gas into a container.
Filling by Volume. See Volumetric Filling.
Filling by Weight. See Weight Filling.

'Fixed Liquid Level Gauge. A type of liquid level gauge using a
relatively small positive shutoff valve and designed to indicate when
the liquid level in a container being filled reaches the point at which
this gauge or its connecting tube communicates with the interior of
the container. |

Fixed Maximum Liquid Level Gauge. A fixed liquid level
gauge which indicates the liquid level at which the container is filled
to its maximum permitted filling density.
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Flexible Connector. A short [not exceeding 86 in. (1 m) overall
length] component of a piping system fabricated of flexible material
(such as hose) and equipped with suitable connections on both ends.
LP-Gas resistant rubber and fabric (or metal), or a combination of
them, or all metal may be used. Flexible connectors are used where
there is the need for, or the possibility of, greater relative movement
between the points connected than is acceptable for rigid pipe.

Float Gauge. A gauge constructed with a float inside the con-
tainer resting on the liquid surface which transmits its position
through suitable leverage to a pointer and dial outside the container
indicating the liquid level. Normally the motion is transmitted
magnetically through a nonmagnetic plate so that no LP-Gas is re-
leased to the atmosphere.

Gallon. US Standard. 1 US gal = 0.833 Imperial gal = 231 cu
in. = 3.785 liters.

Gas.  Liquefied Petroleum Gas in either the liquid or vapor state,
The more specific terms “liquid LP-Gas” or “vapor LP-Gas” are nor-
mally used for clarity. ‘

Gas-Air Mixer. A device, or system of piping and controls,
which mixes LP-Gas vapor with air to produce a mixed gas of a lower
heating value than the LP-Gas. The mixture thus created is normally
used in industrial or commercial facilities as a substitute for some
other fuel gas. The mixture may replace another fuel gas completely,
or may be mixed to produce similar characteristics and mixed with
the basic fuel gas. Any gas-air mixer which is designed to produce a
mixture containing more than 85 percent air is not subject to the
provisions of this standard. :

ICC. US Interstate Commerce Commission.
ICC Cylinder. See Cylinder.
Ignition Source. See Sources of Ignition.

Industrial Plant. An industrial facility which utilizes gas inci-
dent to plant operations, with LP-Gas storage of 2,000 gal (7.6 m?)
water capacity or more, and which receives gas in tank car, truck
transport or truck lots. Normally LP-Gas is used through piping
systems in the plant, but may also be used to fill small containers,
such as for engine fuel on industrial (i.e., forklift) trucks. Since only
plant employees have access to these filling facilities, they are not
considered to be distributing points.
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Internal Valve. A primary shutoff valve for containers which
has adequate means of actuation and which is constructed in such a
manner thai its seat is inside the container and that damage to parts
exterior to the container or mating flange will not prevent effective
seating of the valve. '

Labeled. Equipment or materials to which has been attached a
label, symbol or other identifying mark of an organization accept-
able to the “authority having jurisdiction” and concerned with prod-
uct evaluation, that maintains periodic inspection of production of
labeled equipment or materials and by whose labeling the manufac-
turer indicates compliance with appropriate standards or perfor-
mance in a specified manner. ' '

Liquefied Petroleum Gas (LP-Gas or LPG). Any material
having a vapor pressure not exceeding that allowed for commercial
propane composed predominantly of the following hydrocarbons,
either by themselves or as mixtures: Propane, Propylene, Butane
(normal butane or iso-butane) and Butylenes.

Listed. Equipment or materials included in a list published by
an organization acceptable to the “authority having jurisdiction” and
concerned with product evaluation, that maintains periodic inspec-
tion of production of listed equipment or materials and whose listing
states either that the equipment or material meets appropriate stan-
dards or has been tested and.found suitable for use in a specified
manner.

NOTE: The means for identifying listed equipment may vary for each

organization concerned with product evaluation, some of which do not

recognize equipment as listed uniess it is also labeled. The “authority having

Jjurisdiction” should utilize the system employed by the listing organization to

identify a listed product. ‘

Load, Loading. See Filling.
LPG. See Liquefied Petroleum Gas.
LP-Gas. Liquefied Petroleum Gas.

LP-Gas Service Station. See Distributing Point. A facility open
to the public which consists of L.P-Gas storage containers, piping and
pertinent equipment, including pumps and dispensing devices, and
any buildings, and in which LP-Gas is stored and dispensed into
engine fuel containers of highway vehicles.

LP-Gas System. An assembly consisting of one or more con-
tainers with a means for conveying LP-Gas from the container(s) to
dispensing or consuming devices (either continuously or intermittent-
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ly) and which incorporates components intended to achieve control
of quantity, flow, pressure, or state (either liquid or vapor).

Magnetic Gauge. See Float Gauge.

Movable Fuel Storage Tenders or Farm Carts, Containers not
in excess of 1,200 gal (4.5 m®) water capacity, equipped with wheels
to be towed from one location to another. They are basically non-
highway vehicles, but may occasionally be moved over public roads
or highways for short distances to be used as a fuel supply for farm
tractors, construction machinery and similar equipment.

NFPA. National Fire Protection Association.
NLPGA. National LP-Gas Association.
Permanent Installation. See Stationary Installation.

Piping, Piping Systems. Pipe, tubing, hose and flexible rubber
or metallic hose connectors made up with valves and fittings into
complete systems for conveying LP-Gas in either the liquid or vapor
state at various pressures from one point to another,

Point of Transfer. The location where connections and discon-
nections are made or where LP-Gas is vented to the atmosphere in
the course of transfer operations. :

Portable Container. A container designed to be readily moved,
as distinguished from containers designed for stationary installations.
Portable containers designed for transportation filled to their max-
imum filling density include “cylinders,” “cargo tanks” and “por-
table tanks,” all three of which are separately defined. Containers
designed to be readily moved from one usage location to another, but
substantially empty of product, are “portable storage containers”
and are separately defined.

Portable Storage Container. A container simnilar to, but distinct
from, those designed and constructed for stationary installation, de-
signed so that it can be readily moved over the highways, substantial-
ly empty of liquid, from one usage location to another. Such con-
tainers either have legs or other supports attached, or are mounted
on running gear (such as trailer or semitrailer chassis) with suitable
supports, which may be of the fold-down type, permitting them to be
placed or parked in a stable position on a reasonably finn and level
surface. For large volume, limited duration product usage (such as at
construction sites and normally for 12 months or less) portable
storage containers function in lieu of permanently installed sta-
tionary containers,
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Portable Tank (also called Skid Tank). A container of more
than 1,000 Ib (454 kg) water capacity used to transport LP-Gas han-
dled as a “package,” that is, filled to its maximum permitted filling -
density. Such containers are mounted on skids or runners and have
all container appurtenances protected in such a2 manner that they
can be safely handled as a “package.”

PSI, PSIG and PSIA. Pounds per square inch, pounds per
square inch gauge, and pounds per square inch absolute, respective-

ly.

Pressure Relief Device., A device designed to open to prevent a
rise of internal fluid pressure in excess of a specified value due to
emergency or abnormal conditions. (See ANSI B95.1, Terminology
for Pressure Relief Devices.)

Quick Connectors. Devices used for quick connections of the
acme thread or lever-cam types. This does not include devices used
for cylinder-filling connections.

Rotary Gauge. A variable liquid level gauge consisting of a
small positive shutoff valve located at the outer end of a tube, the
bent inner end of which communicates with the container interior.
The tube is installed in a fitting designed so that the tube can be
rotated with a pointer on the outside to indicate the relative position
of the bent inlet end. The length of the tube and the configuration to
which it is bent is suitable for the range of liquid levels to be gauged.
By a suitable outside scale, the level in the container at which the in-
ner end begins to receive liquid can be determined by the pointer
position on the scale at which a liquid-vapor mixture is observed to
be discharged from the valve.

Skid Tank. See Portable Tank.

Slip Tube Gauge. A variable liquid level gauge in which a
relatively small positive shutoff valve is located at the outside end of a
straight tube, normally installed vertically, and communicates with
the container interior. The installation fitting for the tube is de-
signed so that the tube can be slipped in and out of the container and
the liquid level at the inner end determined by observing when the
shutoff valve vents a liquid-vapor mixture.

Sources of Ignition. Devices or equipment which, because of
their modes of use or operation, are capable of providing sufficient
thermal energy to ignite flammable LP-Gas vapor-air mixtures when
introduced into such a mixture or when such a mixture comes into
contact with thern, and which will permit propagation of flame away
from themn.
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Special Protection. A means of limiting the temperature of an
LP-Gas container for purposes of minimizing the possibility of failure
of the container as the result of fire exposure.

When required in this standard, special protection consists of any
of the following: applied insulating coatings, mounding, burial,
water spray fixed systems or fixed monitor nozzles, meeting the
criteria specified in this standard (see 3-10.3), or by any means listed
(see definition of “Listed”) for this purpose.

Stationary Installation (also called “Fixed” or “Permanent”
Installation). An installation of LP-Gas containers, piping and
equipment for use indefinitely at a particular location; an installa-
tion not normally expected to change in status, condition or place.

UL. Underwriters Laboratories, Inc.

Universal Cylinder. A DOT cylinder specification container,
constructed and fitted with appurtenances in such a manner that it
may be connected for service with its longitudinal axis in either the
vertical or the horizontal pesition, and so that its fixed maximum lig-
uid level gauge, pressure relief device(s) and withdrawal ap-
purtenance will function properly in either position.

Vaporizer. A device for converting liquid LP-Gas to vapor by
means other than atmospheric heat transfer through the surface of
the container.

Vaporizing-Burner (also called Vaporizer-Burner and Self-
Vaporizing Liquid Burner). A burner containing an integral
vaporizer which receives LP-Gas in liquid form and which uses part
of the heat generated by the burner to vaporize the liquid in the
burner so that it is burned as a vapor,

Vaporizer, Direct-Fired. A vaporizer in which heat furnished
by a flame is directly applied to some form of heat exchange surface
in contact with the liquid LP-Gas to be vaporized.

Vaporizer, Indirect (alse called Indirect-Fired). A vaporizer in
which heat furnished by steam, hot water or other heating medium is
applied to a vaporizing chamber or to tubing, pipe coils or other heat
exchange surface containing the liquid LP-Gas to be vaporized; the
heating of the medium used being at a point remote from the
vaporizer,

Vaporizer, Waterbath (alse called Immersion Type). A
vaporizer int which a vaporizing chamber, tubing, pipe coils, or other
heat exchange surface containing liquid LP-Gas to be vaporized is




h§-24 LIQUEFIED PETROLEUM GASES

immersed in a temperature controlled bath of water, water-glycol
combination, or other heat transfer medium, which is heated by an
immersion heater not in contact with the LP-Gas heat exchange sur-
face,

Variable Liquid Level Gauge. A device to indicate the liquid
level in a container throughout a range of levels. See Float, Rotary
and Slip Tube Gauge.

Volumetric Filling. Filling a container by determination of the
volume of LP-Gas in the container.Unless a container is filled by a
fixed maximum liquid level gauge, correction of the volume for lig-
uid temperature is necessary.

Volumetric Loading. See Volumetric Filling.

Water Capacity. The amount of water, in either Ib or gal, at
60°F (15.6°C) required to fill a container liquid full of water.

Weight Filling. Filling containers by weighing the LP-Gas in
the container. No temperature determination or correction is-re-
quired as a unit of weight is a constant quantity regardless of
temperature.
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Chapter 2 LP-Gas Equipment and Appliances

2-1 Scope.
2-1.1 Application.

2-1.1.1 This chapter includes the basic provisions for individual
components, or for such components shop-fabricated into
subassemblies, container assemblies or complete container systems.

2-1-1.2 The field - assembly of components, subassemblies, con-
tainer assemblies or complete container systems into compiete LP-
Gas systems is covered by Chapter 3. See Definition of LP-Gas
System,

2-2 Containers.
2-2.1 General.

2-2.1.1 This section includes design, fabrication and marking pro-
visions for containers, and features normally associated with con-
tainer fabrication, such as container openings, appurtenances re-
quired for these openings to make the containers gastight entities,
physical damage protecting devices, and container supports attached
to, or furnished with the container by the manufacturer.

2-2.1.2 Containers shall comply with 2-2.1.3 or shall be designed,
fabricated, tested and marked using criteria which incorporate an
investigation to determine that it is safe and suitable for the proposed
service, is recommended for that service by the manufacturer, and is
acceptable to the authority having jurisdiction.

2-2.1.3 Containers shall be designed, fabricated, tested and
marked (or stamped) in accordance with the Regulations of the US
Department of Transportation (DOT)!, the Rules for the Construc-
tion of Unfired Pressure Vessels, Section VI, Division 1, ASME
Bodler and Pressure Vessel Code, or the APY-ASME Code for Unfired
Pressure Vessels for Petroleum Liguids and Gases? applicable at the
date of manufacture; and as follows:

(a) Adherence to applicable ASME Code Case Interpretations and
Addenda shall be considered as compliance with the ASME Code.

'Prior to April 1, 1967, these regulations were promulgated by the Interstate Com-
merce Commission. In Canada, the regulations of the Canadian Transport Comrnis-
sion apply.

*Construction of containers to the API-ASME Code has not been authorized after
July 1, 1961.
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(b) Containers fabricated to earlier editions of Regulations, Rules
or Codes listed in 2-2.1.3 and the ICC Rules for Construction of Un-
fired Pressure Vessels, prior to April 1, 1967, may continue in use in
accordance with 1-2.4.1. (See Appendices B and C.)

2-2.1.4 Containers complying with 2-2.1.3 may be reused, or re-
installed, as follows: -

(a) The owner of a container shall be responsible for its suitability
for continued service, DOT cylinders shall not be refilled, continued
in service or transported unless they are properly qualified or re-
qualified for LP-Gas service in accordance with DOT regulations,

(b) Containers which have been involved in a fire shall have been
requalified for continued service before being reused or reinstalled as
follows:

(1) DOT containers shall be requalified by a manufacturer of
the type of cylinder to be requalified or by a repair facility authorized
by the Bureau of Explosives and approved by DOT.

Exception: DOT 4E Specification (aluminum) cylinders shall be
permanently removed from service.

(2) ASME or API-ASME containers shall be retested, using the
hydrostatic test procedure applicable at the time of original fabrica-
tion.

2-2.1.5 Containers for general use shall not have individua! water
capacities greater than 120,000 gal (454 m®). Containers in service
stations shall not have individual water capacities greater than
30,000 gal (114 m?).

2-2.1.6 Welding for the repair or alterations of containers shall
comply with the Regulations, Rules or Code under which the con-
tainer was fabricated. Other welding is permitted only on saddle
plates, lugs or brackets attached to the container by the container
manufacturer. '

2-2.1.7 Heating or cooling coils shall not be installed inside storage
containers.

2-2.2 Container Design or Service Pressure.

2-2.2.1 The minimum design, or service, pressure of DOT
specification containers shall be in accordance with the appropriate
DOT regulatiomns. '

2-2.2.2 The minimum design pressure for ASME containers shall
be in accordance with Tabie 2-2.2.2.
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Table 2-2.2.2
For Gases with Vapor Pressure Minimum Design Pressure in psig
in psig (MPa gauge) at 100°F (MPa gauge) ASME Code, Section
(37.8°C) not to Exceed VIII, Division 1, 1980 Edition (Note 1)
80 (0.6) 100 (0.7) (Note 2)

100 (0.7) 125 (0.9)

125 (0.9) 156 (1.1)

150 (1.0) 187 (1.3)

175 (1.2) 219 (1.5)

215 (1.5) 250 (1.7

215 (1.5) 812.5 (2.2) (Note 3)

Note 1. See Appendix C for information on earlier ASME or API-ASME
Code.

Note 2. New containers for 100 psig (0.7 MPa gauge) design pressure (or
equivalent under earlier codes) not authorized after December 31, 1947,

Note 3. See 3-6.2.2 for certain service conditions which require a higher
pressure relief valve start-to-leak setting.

2-2.2.3 In addition to the applicable provisions for horizontal
ASME storage containers, vertical ASME storage containers over
2,000 gal (7.6 m®) water capacity shall comply with 2-2.2.3(a)
through (e).

(a) Containers shall be designed to be self-supporting without the
use of guy wires and shall satisty proper design criteria taking into ac-
count wind, seismic (earthquake) forces, and hydrostatic test loads.

(b) Design pressure (see Table 2-2.2.2) shall be interpreted as the
pressure at the top head with allowance made for increased pressure
on lower shell sections and bottom head due to the static pressure of
the product. '

(¢) Wind loading on containers shall be based on wind pressures
on the projected area at various height zones aboveground in accord-
ance with “Building Code Requirements for Minimum Design Loads
in Buildings and Other Structures,” ANSI A58.1. Wind speeds shall
be based on a Mean Occurrence Interval of 100 years.

(d) Seismic loading on containers shall be based on forces recom-
mended in the Unéform Building Code. In those areas identified as
zones 3 and 4 on the Seismic Risk Map of the United States, Figures
1, 2 and 3 of Chapter 23 of the UBC, a seismic analysis of the pro-
posed installation shall be made which meets the approval of the au-
thority having jurisdiction.

(e) Containers shall be fabricated with lifting lugs or some other
suitable means to facilitate erection in the field.
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2-2.3 Container Openings.

2-2.3.1 Containers shall be equipped with openings suitable for the
service in which the container is to be used. Such openings may be
either in the container proper or in the manhole cover, or part in one
and part in the other.

2-2.3.2 Containers of more than 30 gal (0.1 m?®) and less than 2,000
gal (7.6 m®) water capacity, designed to be filled volumetrically, and
manufactured after December 1, 1963, shall be equipped for fllhng
into the vapor space.

2-2.3.3 ASME containers of 2,000 gal (7.6 m?®) or less water capac-
ity shall have not more than two plugged openings.

2-2.3.4 Containers of 125 gal (0.5 m?®) or more water capacity
manufactured after July 1, 1961, shall be provided with a connection
for liquid evacuation, not smaller than 34 in. National Pipe Thread.
A plugged opening will not comply with this provision.

2-2.3.5 Containers of more than 2,000 gal (7.6 m®) water capacity
and all containers installed in LP-Gas service stations shall be pro-
vided with an opening for a pressure gauge (see 2-3.5.2).

2-2.3.6 Connections for pressure relief valves shall be located and
installed in such a way as to have direct communication with the
vapor space, whether the container is in storage or in use. If located
in a well inside the container with piping to the vapor space, the
design of the well and piping shall permit sufficient pressure relief
valve relieving capacity. If located in a protecting enclosure, design
shall be such as to permit this enclosure to be protected against cor-
rosion and to permit inspection.

2-2.3.7 Containers to be filled on a volumetric basis manufactured
after December 31, 1965, shall be fabricated so that they can be
equipped with a fixed liquid level gauge(s) capable of indicating the
maximum permitted filling level(s) in accordance with 4-5.2.3.

2-2.4 Portable Container Appurtenance Physical Damage Protec-
tiomn.

2-2.4.1 Portabie containers of 1,000 Ib (454 kg) [nominal 120 gal
(0.5 m?®)] water capacity or less shall incorporate protection against
physical damage to container appurtenances and immediate connec-
tions to these while in transit, storage, while being moved into posi-
tionr for use, and when in use except in residential and commercial
installations, by:

(a) Recessing connections into the container so that valves will not
be struck if the container is dropped on a flat surface, or,
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(b) A ventilated cap or collar designed to permit adequate
pressure relief valve discharge and capable of withstanding a blow
from any direction equivalent to that of a 30 1b (14 kg) weight
dropped 4 fi (1.2 m). Construction shall be such that the force of the
blow will not be transmitted to the valve. Collars shall be designed so
that they do not interfere with the free operation of the cylinder
valve.

2-2.4.2 Portable containers of more than 1,000 -1b (454 kg)
[nominal 120 gal (0.5 m3)] water capacity, including skid tanks or for
use as cargo containers, shall incorporate protection against physical
damage to container appurtenances by recessing, protective hous-
ings, or by location on the vehicle. Such protection shall comply with
the provisions under which the tanks are fabricated, and shall be de-
signed to withstand static loadings in any direction equal to twice the
weight of the container and attachments when filled with LP-Gas,
using a safety factor of not less than four, based on the ultimate
strength of the material to be used. (See Chapters 3 and 6 Sfor addi-
tional provisions applying to the LP-Gas system used.)

2-2.5 Containers with Actached Supports.

2-2.5.1 Horizontal containers of more than 2,000 gal (7.6 m?)
water capacity designed for permanent installation in stationary ser-
vice may be provided with steel saddles designed to permit mounting
the containers on flat topped concrete foundations. The total height
of the outside bottom of the container shell above the top of the con-
crete foundation shall not exceed 6 in. (162 mm).

2-2.5.2 Horizontal containers of 2,000 gal (7.6 m3) water capacity
or less, designed for permanent installation in stationary service, may
be equipped with nonfireproofed structural steel supports and de-
signed to permit mounting on firm foundations in accordance with |
2-2.5.2 (a) or (b).

(a) For installation on paved surfaces or concrete pads within 4 in. {
(102 mm) of ground level, the structural steel supports shall be de-
signed so that the bottoms of the horizontal members are not less
than 2 in. (61 mm), nor more than 12 in. (305 mm) below the outside
bottom of the container shell.

(b) For installation on concrete pads at the ground level, or not to
exceed 2 in. (51 mm) above the ground level, the structural sieel sup-
ports may be designed so that the bottoms of the structural members
are not more than 24 in. (610 mrm) below the outside bottom of the
container shell. [See 3-2.3.2(a)(3) for installation provisions for such
containers which are customarily used as components of
prefabricated container-pump assemblies. ]
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2-2.5.3 Vertical ASME containers over 2,000 gal (7.6 m?®) water
capacity designed for permanent installation in stationary service
shall be designed with steel supports designed to permit mounting
the container on, and fastening it to, concrete foundations or sup-
ports. Such steel supports shall be designed to make the container
self-supporting without guy wires and shall satisfy proper design
criteria, taking into account wind, seismic (earthquake) forces, and
hydrostatic test load criteria established in 2-2.2.3.

(a) The steel supports shall be protected against fire exposure with
a metal having a fire resistance rating of at least two hours. Con-
tinuous steel skirts having only one opening 18 in. (256 m) or less in
diameter need such fire protection applied only to the outside of the
skirt.

2-2.5.4 Containers to be used as portable storage containers (see
definition) for temporary stationay service (normally less than 12
months at any given location) and to be moved only when substan-
tially empty of liquid shall comply with 2-2.5.4(a) and (b).

(a) If mounted on legs or supports, such supports shall be of steel,
and shall either be welded to the container by the manufacturer at
the time of fabrication or shall be attached to lugs which have been
so welded to the container. The legs or supports or the lugs for the at-
tachment of these legs or supports shall be secured to the container in
accordance with the code or rule under which the container is de- -
signed and built, with a minimum factor of safety of four, to with-
stand loading in any direction equal to twice the weight of the empty
container and attachments.

(b) If the container is mounted on a trailer or semitrailer running
gear so that the unit can be moved by a conventional over-the-road
tractor, attachment to the vehicle, or attachments to the container to
make it a vehicle, shall comply with the appropriate DOT re-
quirements for cargo tank service; except that stress calculations
shall be based on twice the weight of the empty container. The unit
shall also comply with applicable State and DOT motor carrier
regulations and shall be approved by the authority having jurisdic-
tion.

2-2.5.5 Portable tanks (see definition) shall comply with DOT por-
table tank container specifications as to container design and con-
struction, securing of skids or lugs for the attachment of skids and
protection of fittings. In addition, the boitom of the skids shall be
not less than 2 in. (51 mm) or more than 12 in. (305 mm) below the
outside bottom of the container shell.
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2-2.6 Container Markings.

2-2.6.1 Containers shall be marked as provided in the Regulations,
Rules or Code under which they are fabricated and in accordance
with 2-2.6.2 through 2-2.6.5 as applicable.

2-2,6.2 When LP-Gas and one or more other compressed gases are
to be stored or used in the same area, the containers shall be be
marked “Flammable” and either “LP-Gas,” “LPG,” “Propane” or
“Butane.” Compliance with marking requirements of Title 49 of the
Code of Federal Regulations shall meet this provision.

2-2.6.3 When being transported, portable DOT containers shall be
marked and labeled in accordance with Title 49 of the Code of
Federal Regulations.

2-2.6.4 Portable DOT containers designed to be filled by weight,
including those optionally filled volumetrically but which may re-
quire check weighing, shall be marked with:

(a) The water capacity of the container in Ib.

(b) The tare weight of the container in 1b, fitted for service. The
tare weight is the container weight plus the weight of all permanently
attached valves and other fittings, but does not include the weight of
protecting devices removed in order to load the container.

%-2.6.5 ASME containers shall be marked in accordance with
2-2.6.5(a) through (1). The markings specified shall be on a metal
nameplate attached to the container, so located as to remain visible
after the container is installed. The nameplate shall be attached in
such a way that corrosion of either the nameplate or the container
will be minimized.

(a) Service for which the container is designed; i.e. underground,
aboveground, or both.

(b) Name and address of container supplier or trade name of con-
tainer.

(c) Water capacity of container in 1b or US Gallons.
(d) Design pressure in psig.
(€) The wording “This container shall not contain a product

having a vapor pressure in excess of ___ psig at 1009F.” (See Table
2-2.2.2.)

(f) Tare weight of container fitted for service for containers to be
filled by weight,

(g) Outside surface area in sq ft.
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(h) Year of manufacture.

(i) Shell thickness head thickness.
(G) OL OD HD

(k) Manufacturer’s Serial Number.

(I) ASME Code Symbol.

2-3 Container Appurienances.
2-3.1 General.

2-3.1.1 This section includes fabrication and performance provi-
sions for container appurtenances, such as pressure relief devices,
container shutoff valves, back-flow check valves, internal valves,
excess-flow check valves, plugs, liquid level gauges and pressure
gauges connected directly into the container openings described in
2-2.3. Shop installation of such appurtenances in containers listed as
container assemblies or container systems in accordance with 1-3.1.1
is a responsibility of the fabricator under the listing. Field installa-
tion of such appurtenances is covered in Chapter 3.

2-3.1.2 Container appurtenances shall be fabricated of materials
suitable for LP-Gas service and resistant to the action of LP-Gas
under service conditions. Cast iron shall not be used. Cast maileable
or ductile iron is not considered as cast iron in this standard. The
following also shall apply:

(a) Pressure containing metal parts of appurtenances, such as
those listed in 2-3.1.1, except fusible elements, shall have a mini- |
murm melting point of 1500°F (816°C) such as steel, ductile
(nodular) iron, malleable iron or brass. Ductile iron shall meet the
requirements of ASTM A395 or equivalent and malleable iron the
requirements of ASTM A47 or equivalent, Approved or listed liquid
level gauges used in containers of 3500 gal (13.2 m®) w.c. or less are
exempted from this provision.

2-3.1.3 Container appurtenances shall have a rated working
pressure of at least 250 psig (1.7 MPa gauge).

2-3.1.4 Gaskets used to retain LP-Gas in containers shall be resis-
tant to the action of LP-Gas. They shall be made of metal or other
suitable material confined in metal having a melting point over
1500°F (816°C) or shall be protected against fire exposure, except
that aluminum O-rings and spiral wound metal gaskets are accept-
| able and gaskets for use with approved or listed liquid level gauges
| for installation on a container of 3500 gal (13.2 m®) w.c. or less are
exempted from this provision. When a flange is opened, the gasket
shall be replaced.
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2-3.2 Pressure Relief Devices. (See 2-4.7 for hydrostatic relief
valves.)

2-3.2.1 Containers shall be equipped with one or more pressure
relief devices which, except as otherwise provided for in 2-3.2.2, shall
be designed to relieve vapor.

2-3.2.2 DOT containers shall be equipped with pressure relief
valves or fusible plug devices as required by DOT Regulations. (See
Appendix D for additional information.)

2-3.2.3 ASME containers for LP-Gas shall be equipped with direct
spring-loaded pressure relief valves conforming with applicable re-
quirements of the Standard on Safety Relief Valves for Anhydrous
Ammonia and LP-Gas, UL 132; Standards for Safety Relief Valves
of the Factory Mutual Research Corporation; or other equivalent
pressure relief valve standards. The start-to-leak setting of such
pressure relief valves, with relation to the design pressure of the con-
tainer, shall be in accordance with Table 2-3.2.3.

Exception: On containers of 40,000 gal (151 m?®) water capacity or
more, a pilot operated pressure relief valve in which the relief device
ts combined with and ¢s controlled by a self-actuated, direct, spring-
loaded pilot valve may be used provided it complies with Table
2-3.2.3, is approved (see definition), is inspected and maintained by
persons with appropriate training and experience and is tested for
proper operation at intervals not exceeding 5 years.

Table 2-3.2.3
Containers Minimum Maximum
All ASME Codes prior to the 1949 Edition, and -
the 1949 Edition, paragraphs U-68 and U-69 110% 125%*
ASME Code, 1949 Edition, Paragraphs U-200 '
and U-201, and all ASME Codes later than 1949 100% 1009 *

M—— g

*Manufacturers of pressure relief valves are allowed a plus tolerance not exceeding
10 percent of the set pressure marked on the valve.

2-3.2.4 Pressure relief valves for ASME containers shall also comply
with 2-3.2.4(a) through (e).

(a) Pressure relief valves shall be of sufficient individual or ag-
gregate capacity as to provide the relieving capacity in accordance
with Appendix D for the container on which they are installed, and
to relieve at not less than the rate indicated before the pressure is in
excess of 120 percent of the maximum (not including the 10 percent
referred to in the Note of Table 2-3.2.3) permitted start-to-leak
pressure setting of the device. This provision is applicable to all con-
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tainers (including containers installed partially aboveground) except
containers installed wholly underground in accordance with I>-2.3.1.

(b) Each pressure relief valve shall be plainly and permanently
marked with: (1) the pressure in psig at which the valve is set to start-
to-leak; (2) rated relieving capacity in cu ft per minute of air at 60 °F
(156.6°C) and 14.7 psia (0.1 MPa absolute); and (3) the manufac-
turer’s name and catalog number. Example : A pressure relief valve
is marked 250-4050 AIR. This indicates that the valve is set to start-
to-leak at 250 psig (1.7 MPa gauge); and that its rated relieving
capacity is 4050 cfm (1.9 m3/s) of air,

(c) Shutoff valves shall not be located between a pressure relief
device and the container, unless the arrangement is such that the
relief device relieving capacity flow specified in 2-3.2.4(a) will be
achieved through additional pressure relief devices which remain
operative. :

(d) Pressure relief valves shall be so designed that the possibility of
tampering will be minimized. Externally set or adjusted valves shail
be provided with an approved means of sealing the adjustment.

(e) Fusible plug devices, with a yield point of 208°F (98°C) mini-
mum and 220°F (104°C) maximum, with a total discharge area not
exceeding 0.25 sq in. (1.6 cm?), and which communicate directly
with the vapor space of the container, may be used in addition to the
spring-loaded pressure relief valves (as specified in Table 2-3.2.3) for
aboveground containers of 1,200 gal (4.5 m®) water capacity or less.

2-3.2.5 All containers used in industrial truck (including fork lift
truck cylinders) service shall have the container pressure relief valve
replaced by a new or unused valve within 12 years of the date of man-
ufacture of the container and each 10 years thereafter.

2-3.3 Connections for Flow Control (Filling, Withdrawal
Equalizing). :

2-3.3.1 Shutoff valves, excess-flow check valves, back-flow check
valves and quick closing internal valves, used individually or in-
suitable combinations, at container filling, withdrawal and equaliz-
ing connections, shall comply with 2-3.1.2 and 2-3.1.3,

2-3.3.2 Filling, withdrawal and equalizing connections shall be
equipped with the appurtenances for the appropriate type and
capacity of container and the service in which they are to be used in
accordance with Table 2-3.3.2. Cylinder valve outlet connections on
all DOT cylinders except those used for engine fuel, from which
vapor can be withdrawn, shall not be interchangeable with those
used for liquid withdrawal.

(a) If the loading or transfer point is not on the container, it shall
be equipped as specified for filling connections on the container.
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Notes to Table 2-3.3.2

Note 1: Containers are not required to be equipped with all three connec-
tions, but if used, appurtenances shall be those shown. Suitably fitted
multipurpose valves may be used.

Note 2: If more than one appurtenance, or combination of appurtenances, is
shown for any connection use, any one of the appurtenances or combinations
shown will comply. (See also DOT regulations for cargo and portable con-
tatners.) :

Note 3: Single manual shutoff valve normally used for both filling and
withdrawal.

Note 4:  External excess-flow check valves shall be installed in such a way that
any undue strain beyond them will not cause breakage between the container
and the excess-flow check valves.

Note 5: Containers of less than 50 Ib (28 kg) water capacity need only be
equipped with a positive shutoff valve for filling at the point of use.
Note 6: An excess flow check valve is not required in the withdrawal connec-
tion provided the following are all complied with:

(a) Container water capacity does not exceed 2,000 gal (7.6 m?®).

{b) Withdrawal outlet is equipped with a manually operable (having a
handwheel or the equivalent) shutoff valve, which is:

(1) threaded directly into the container outlet, or

(2) an integral part of a substantial fitting which is threaded directly into
or on the container outlet, or '

(3) threaded directly into a substantial fitting which is threaded directly
into or on the container outlet.

(c) The controlling orifice between the container contents and the shutoff
valve outlet does not exceed %, in. (8 mm) in diameter for vapor withdrawal or
% in. (3 mm) for liquid withdrawal.

(d) An approved pressure-reducing regulator is directly attached to the
outlet of the shutoff valve and is rigidly supported, or is adequately supported
and properly protected on or at the container, and is connected to the shutoff
valve by means of a suitable flexible connection.

Note 7: See 6-8.2.1(a) for special requirements for containers constructed to
DOT cargo tank specifications. :

Note 8: Authorized for exchangeable (removable) containers only.

2-3.3.8 The appurtenances specified in Table 2-3.3.2 shall comply
with 2-3.3.3(a) through 2-3.3.3(d).

(a) Manual shutoff valves shall be designed to provide positive
closure under service conditions.

(b) Excess-flow check valves shall be designed to close automati-
cally at the rated flows of vapor or liquid specified by the manufac-
turer. Excess flow valves shall be designed with a bypass, not to ex-
ceed a No. 60 drill size opening, to allow equalization of pressure.

(c) Back-flow check valves, which may be of spring-loaded or
weight-loaded type with in-line or swing operation, shall close when
flow is either stopped or reversed. Both valves of double back-flow
check valves shall comply with this provision,
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(d) Internal valves (see definition), either manually or automati-
cally operated and designed to remain closed except during
operating periods, shall be considered positive shutoff valves. [See
6-3.2.]1 (@) for special requirements for such valves used on cargo
units. :

2-3.3.4 The appurtenances specified in Table 2-3.8.2 may be in-
stalled as individual components or as combinations completely as-
sembled by the appurtenance manufacturer.

2-3.4 Liquid Level Gauging Devices.

2-3.4.1 Liquid level gauging devices shall be provided on all con-
tainers filled by volume. Fixed level gauges or variable gauges of the
slip tube, rotary tube or float types (or combinations of such gauges)
may be used to comply with this provision.

2-3.4.2 Every container constructed after December 31, 1965, de-
signed to be filled on a volumetric basis, shall be equipped with a
fixed liquid level gauge(s) to indicate the maximum filling level(s) for
the service(s) in which the container is to be used (see 4-5.3.3). This
may be accomplished either by using a dip tube of appropriate
length, or by the position of the gauging device in the container. The
following shall apply:

(a) ASME containers manufactured after December 31, 1969,
shall have permanently attached to the container adjacent to the
fixed liquid level gauge, or on the container nameplate, markings
showing the percentage full that is indicated by that gauge.

(b) Containers constructed to DOT cylinder specifications shall
have stamped on the container the letters “DT” followed by the ver-
tical distance (to the nearest tenth inch) from the top of the boss or
coupling into which the gauge, or the container valve of which itis a
part, is made up, to the end of the dip tube. [See 2-3.4.2(c)(2) for
DOT containers designed for loading in either the vertical or
horizontal position.)

(c) Each container manufactured after December 31, 1972,
equipped with a fixed liquid level gauge for which the tube is not
welded in place shall be permanently marked adjacent to such gauge
or on container nameplate as follows:

(1) Containers designed to be filled in one position shall be
marked with the letters “DT” followed by the vertical distance (to the
nearest tenth inch) measured from the top center of the container
boss or coupling into which the gauge is installed to the maximum
permitted filling level.

(2) Portable universal type containers that may be filled in
either vertical or horizontal position shall be marked as follows:
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a. For Vertical Filling: With the letters “VDT” followed by
the vertical distance (to the nearest tenth inch), measured from the
top center of the container boss or coupling into which the gauge is
installed to the maximum permitted filling level.

b. For Horizontal Filling: With the letters “HDT” followed
by the vertical distance (to the nearest tenth inch), measured from
the top centerline of the container boss or coupling opening into
which the gauge is installed to the inside top of the container when in
the horizontal position.

(d) Cargo tanks having several fixed level gauges positioned at dif-
ferent levels shall have stamped adjacent to each gauge the loading
percentage (to the nearest %, percent) of the container content which
that particular gauge indicates.

2-3.4.8 The intent of 9.3.4.2 may be achieved by other methods ac-
ceptable to the authority having jurisdiction.

2-3.4.4 Variable liquid level gauges shall comply with 2-3.4.4(a)
through (e).

(a) Variable liquid level gauges shall be so marked that the max-
imum liquid level, in in. or percent of capacity of the container in
which they are to be installed, is readily determinable. These mark-
ings shall indicate the maximum liquid level for propane, for 50/50
butane-propane mixtures, and for butane at liquid temperatures
from 20°F (-6.7°C) to 130°F (54.4°C) and in increments not greater
than 20 Fahrenheit degrees.

(b) The markings indicating the various liquid levels from empty
to full shall either be directly on the system nameplate or on the
gauging device or on both.

(c) Dials of magnetic float or rotary gauges shall show whether
they are for cylindrical or spherical containers, and whether for
aboveground or underground service.

(d) The dials of gauges for use only on aboveground containers of
over 1,200 gal (4.5 m®) water capacity shall be so marked.

(e) Variable liquid level gauges shall comply with the accuracy
provisions of 4-5.3.3(b) if they are used for filling containers.

2-3.4.5 Gauging devices requiring bleeding of product to the at-
mosphere, such as fixed liquid level, rotary tube, and slip tube
gauges, shall be designed so that the bleed valve maximum opening
to the atmosphere is not larger than a No. 54 drill size, uuless
equipped with excess-flow check valves.
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2-3.5 Pressure Gauges.
2-3.5.1 Pressure gauges shall comply with 2-3.1.2 and 2-3.1.3.

2-3.5.2 Pressure gauges shall be attached directly to the container
opening or to a valve or fitting which is directly attached to the con-
tainer opening. If the effective opening into the container will permit
a flow greater than that of a No. 54 drill size, an excess-flow check
valve shall be provided.

2-3.6 Other Container Connections.

2-3.6.1 Container openings, other than those equipped as provided
in 2-2.2, 2-2.8, 2-2.4, and 2-2.5, shall be equipped with one of the
following:

(a) A positive shutoff valve in combination with an excess-flow
valve.

(b) A combination of an internal excess-flow valve and a plug.
{c) A plug.

Z2-4 Piping (Including Hose), Fittings and Valves.
2-4.1 General.

Z-4.1.1 This section includes basic design provisions and material
specifications for pipe, tubing, pipe and tubing fittings, valves (in-
cluding hydrostatic relief valves), hose, hose connections and flexible
connectors used to connect container appurtenances with the
balance of the LP-Gas system in accordance with the installation
provisions of Chapter 3.

2-4.1.2 Piping, pipe and tubing fittings and valves used to supply
utilization equipment within the scope of NFPA 54, National Fuel
Gas Code, shall comply with that Code.

2-4.1.3 Pipe and tubing shall comply with 2-4.2.1 and 2-4.3.1 or
shall be of material which has been investigated and tested to deter-
mine that it is safe and suitable for the proposed service and is recom-
mended for that service by the manufacturer, and be acceptable to
the authority having jurisdiction.

2-4.2 Pipe.

2-4.2.1 Pipe shall be wrought iron or steel (black or galvanized),
brass, copper, or polyethylene (see 3-2.7.6) and shall comply with
2-4.2.1(a) through (g). :

(a) Wrought iron pipe; ANSI B36.10, Welded and Seamless
Wrought Steel Pipe.



58-40 LIQUEFIED PETROLEUM GASES

(b) Steel Pipe; Welded and Seamless Steel Pipe (ANSI/ASTM
A53).

(c) Steel pipe; Seamless Carbon Steel Pipe for High Temperature
Service (ANSI/ASTM Al06a). _

(d) Steel pipe; Black and Hot Dipped Zinc-Coated (Galvanized)
Welded and Seamless Steel Pipe for Ordinary Uses (ANSI/ASTM
A120).

(e) Brass Pipe; Seamless Red Brass Pipe (ANSI/ASTM B43).
(f) Copper Pipe; Seamless Copper Pipe (ANSI/ASTM B42).

(g) Polyethylene Pipe; Thermoplastic Gas Pressure Pipe, Tubing
| and Fittings (ANSI/ASTM D-2513) and be listed or approved.

2-4.3 Tubing,

2-4.3.1 Tubing shall be steel, brass, copper, or polyethylene (see
3-2.7.6) and shall comply with 2-4.8.1(a) through (d):

(a) Steel tubing; Electric-Resistance- Welded Coiled Steel Tubing
for Gas and Fuel O:l Lines (ANSI/ASTM A539).

(b) Brass tubing [see 3-2.6.1(d)(3)]; Seamless Brass Tube
(ANSI/ASTM B135).

(c) Copper tubing [see 3-2.6.1(d)(3)]:
(1) Type K or L, Seamless Copper Water Tube, (ANSI/ASTM
B88).

(2) Seamless Copper Tube for Air Conditioning and Refrigera-
tion Field Service (ANSI/ASTM B280).

(d) Polyethylene tubing; Thermoplastic Gas Pressure Pipe, Tub-
| ing and Fittings (ASTM D-2513) and be listed or approved.

2-4.4 Pipe and Tubing Fittings,
2-4.4.1 Fittings shall be steel, brass, copper, malleable iron, ductile
(nodular) iron or polyethylene, and shall comply with 2-4.4.1(2)
through (c). Cast iron pipe fittings (ells, tees, crosses, couplings,
unions, flanges or plugs) shall not be used.

(a) Pipe joints in wrought iron, steel, brass or copper pipe may be
screwed, welded or brazed.

(1) Fittings used at pressures higher than container pressure,
such as on the discharge of liquid transfer pumps, shall be suitable
for a working pressure of at least 350 psig (2.4 MPa gauge).

(2) Except as provided in 2-4.4.1(a)(1), fittings used with liquid
LP-Gas, or with vapor LP-Gas at operating pressures over 125 psig
(0.9 MPa gauge), shall be suitable for a working pressure of 250 psig
(1.7 MPa gauge).
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(8) Fittings for use with vapor LP-Gas at pressures not ex-
ceeding 125 psig (0.9 MPa gauge) shall be suitable for a working
pressure of 125 psig (0.9 MPa gauge).

(4) Soldering or brazing filler material shall have a melting
point exceeding 1,000°F (538°C).
(b) Tubing joints in steel, brass or copper tubing shall be flared,
soldered or brazed or made up with approved gas tubing fittings.
(1) Fittings used at pressures higher than container pressure,
such as on the discharge of liquid transfer pumps, shall be suitable
for a working pressure of at least 350 psig (2.4 MPa gauge).

(2) Except as provided in 2-4.4.1(b)(1), fittings used with liquid
LP-Gas, or with vapor LP-Gas at operating pressures over 125 psig
(0.9 MPa gauge), shall be suitable for a working pressure of 250 psig
(1.7 MPa gauge).

(3) Fittings for use with vapor LP-Gas at pressures not ex-
ceeding 125 psig (0.9 MPa gauge) shall be suitable for a working
pressure of 125 psig (0.9 MPa gauge).

(4) Soldering or brazing filler material shall have a melting
point exceeding 1,000°F (538°C).

(c) Joints in polyethylene pipe and tubing shall be made by heat
fusion in accordance with the manufacturers’ instructions.

(1) Polyethylene fittings shall conform to ANSI/ASTM D-2683,
Socket Type Polyethylene Fittings for Outside Diameter — Con-
trolled Polyethylene Pipe, or ASTM D-3261, Butt Heat Fusion
Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe
and Tubing, and be listed or approved.

2-4.5 Valves, Other than Container Valves.

2-4.5.1 Pressure containing metal parts of valves (except appliance
valves), including manual positive shutoff valves, excess-flow check
valves, backflow check valves, emergency shutoff valves (see 2-4.5.4),
and remotely controlled valves (either manually or autormatically
operated), used in piping systems shall be of sieel, ductile (nodular)
iron, malleable iron or brass. Ductile iron shall meet the re-
quirements of ANSI/ASTM A395 or equivalent and malleable iron
the requirements of ANSI/ASTM A47 or equivalent. All materials
used, including valve seat discs, packing, seals, and diaphragins shall
be resistant to the action of LP-Gas under service conditions.

2-4.5.2 Valves shall be suitable for the appropriate working
pressure, as follows:

(a) Valves used at pressures higher than container pressure, such
as on the discharge of liquid transfer pumps, shall be suitable for a
working pressure of at least 350 psig (2.4 MPa gauge). [400 psig (2.8
MPa gauge) WOG valves comply with this provision.]
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(b) Except as provided in 2-4.5.2(a), valves to be used with liquid
LP-Gas, or with vapor LP-Gas at pressures in excess of 125 psig (0.9
MPa gauge), but not to exceed 250 psig (1.7 MPa gauge), shall be
suitable for a working pressure of at least 250 psig (1.7 MPa gauge).

(c) Valves (except appliance valves) to be used with vapor LP-Gas
at pressures not to exceed 125 psig (0.9 MPa gauge) shall be suitable
for a working pressure of at least 125 psig (0.9 MPa gauge).

2-4.5.3 Manual shutoff valves, emergency shutoff valves (see
2-4.5.4), excess-flow check valves and backflow check valves used in
piping systems shall comply with the provisions for container valves.
[See 2-3.3.3(a), (b) and (c).]

2-4.5.4 Emergency shutoff valves shall be approved and incor-
porate all of the following means of closing (see 3-2.7.9 and 3-3.3.4):

(a) Automatic shutoff through thermal (fire) actuation. When
fusible elements are used they shall have a melting point not ex-
ceeding 250°F (121°C).

(b) Manual shutoff from a remote location.

(c) Manual shutoff at the installed location.

2-4.6 Hose, Quick Connectors, Hose Connections and Flexible
Connectors.

2-4.6.1 Hose, hose connections and flexible connectors (see defini-
tion) shall be fabricated of materials resistant to the action of LP-Gas
both as liquid and vapor. If wire braid is used for reinforcement it
shall be of corrosion resistant material such as stainless steel.

2-4.6.2 Hose and quick connectors shall be approved (see Section
1-7, Approved).

2-4.6.3 Hose, hose connections and flexible connectors used for
conveying LP-Gas liquid or vapor at pressures in excess of 5 psig
(34.5 kPa gauge), and as provided in Section 3-4 regardless of the
pressure, shall comply with 2-4.6.3(a) and (b):

(a) Hose shall be designed for a minimum bursting pressure of
1,750 psig (12 MPa gauge) [350 psig (2.4 MPa gauge) working
pressure], and shall be marked with “LP-Gas” or “LPG” and with the
working pressure in psig at not greater than 10-ft (3-m) intervals.

(b) Hose assemblies, after the application of connections, shall
have a design capability of withstanding a pressure of not less than
700 psig (4.8 MPa gauge). If a test is made, such assemblies shall not
be leak tested a pressures higher than the working pressure [350 psig
(2.4 MPa gauge) minimum)] of the hose.
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2-4.6.4 Hoses or flexible connectors used to supply LP-Gas to
utilization equipment or appliances shall be installed in accordance
with the provisions of 3-2.7.8 and 3-2.7.10.

2-4.7 Hydrostatic Relief Valves.

2-4.7.1 Hydrostatic relief valves designed to relieve the hydrostatic
pressure which might develop in sections of liquid piping between
closed shutoff valves shall have pressure settings not less than 400 psig
(2.8 MPa gauge) or more than 500 psig (3.5 MPa gauge) unless in-
stalled in systems designed to operate above 850 psig (2.4 MPa
gauge). Hydrostatic relief valves for use in systems designed to
operate above 350 psig (2.4 MPa gauge) shall have settings not less
than 110 percent or more than 125 percent of the system design
pressure, '

2-5 Equipment.
2-5.1 General.

2-5.1.1 'This section includes fabrication and performance provi-
sions for the pressure containing metal parts of LP-Gas equipment
such as pumps, compressors, vaporizers, strainers, meters, sight flow
glasses and regulators. Containers are not subject to the provisions of
this section,

2-5.1.2  Equipment shall be suitable for the appropriate working
pressure as follows:

(a) Equipment to be used at pressures higher than container
pressure, such as on the discharge of a liquid pump, shall be suitable
for a working pressure of at least 350 psig (2.4 MPa gauge). If
pressures above 350 psig (2.4 MPa gauge) are necessary, the pump
and all equipment under pressure from the pump shall be suitable
for the pump discharge pressure,

(b) Equipment to be used with liquid LP-Gas, or vapor LP-Gas at
pressures over 125 psig (0.9 MPa gauge) but not to exceed 250 psig
(1.7 MPa gauge), shall be suitable for a working pressure of at least
250 psig (1.7 MPa gauge).

(c) Equipment to be used with vapor LP-Gas at pressures over 20
psig (138 kPa), but not to exceed 125 psig (0.9 MPa gauge), shall be
suitable for a working pressure of at least 125 psig (0.9 MPa gauge).

(d) Equipment to be used with vapor LP-Gas at pressures not to
exceed 20 psig (138 kPa) shall be suitable for a working pressure ade-
quate for the service in which it is to be used.
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2-5.1.3 Equipment shall be fabricated of materials suitable for LP-
Gas service and resistant to the action of LP-Gas under service condi-
tions. Pressure containing metal parts shall be of steel, ductile
(nodular) iron (ANSI/ASTM A395 or A536 Grade 60-40-18 or
65-45-12), malleable iron (ANSI/ASTM A47), higher strength gray
iron (ANSI/ASTM A48, Class 40B), brass or the equivalent. Cast
iron shall not be used for strainers or flow indicators which shall com-
ply with provisions for materials for construction of valves. (See
2-4.5.1.) Aluminum may be used for approved meters. Aluminum or
zinc may be used for approved regulators.

2-5.2 Pumps.

2-5.2.1 Pumps shall be designed for LP-Gas service and may be of
rotary, centrifugal, turbine or reciprocating type.

2-5.2.2 The maximum discharge pressure of a liquid pump under
normal operating conditions shall be limited to 350 psig (2.4 MPa

gauge).

2-5.3 Compressors. ,

2-5.3.1 Compressors shall be designed for LP-Gas service and i‘nay
be of the rotary or reciprocating type and shall be equipped with
suitable glands or seals to minimize any release of LP-Gas.

2-5.3.2 Means shall be provided to limit the suction pressure to the
maximum for which the compressor is designed.

2-5.3.3 Means shall be provided to prevent the entrance of LP-Gas
liquid into the compressor suction, either integral with the com-
pressor, or installed externally in the suction piping [see 3-2.10.2(b)].

2-5.4 Vaporizers, Tank Heaters, Vaporizing-Burners and Gas-
Air Mixers.

2-5.4.1 Vaporizers may be of the indirect type (utilizing steam, hot
water or other heating medium), or direct fired. This subsection does
not apply to engine fuel vaporizers or to integral vaporizer-burners
such as those used with weed burners or tar kettles.

2-5.4.2 Indirect vaporizers shall comply with 2-5.4.2(a) through
(e):

(a) Indirect vaporizers with an inside diameter of more than 6 in.
(162 mm) shall be constructed in accordance with the applicable
provision of the ASME Code for a design pressure of 250 psig (1.7
MPa gauge) and shall be permanently and legibly marked with:

(1) The marking required by the code.
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(2) The allowable working pressure and temperature for which
designed.

(3) The sum of the outside surface area and the inside heat ex-
change surface area in sq ft (m?).

(4) The name or symbol of the manufacturer.

(b) Indirect vaporizers having an inside diameter of 6 in. (152
mm) or less are exempt from the ASME Code and need not be
marked. They shall be constructed for a minimum 250 psig (1.7 MPa
gauge) design pressure.

(c) Indirect vaporizers shall be provided with a suitable automatic
means to prevent liquid passing through the vaporizer to the vapor
- discharge piping. This means may be integral with the vaporizer, or
otherwise provided in the external piping (see 3-7.2.6).

(d) Indirect vaporizers, including atmospheric-type vaporizers
using heat from the surrounding air or the ground, and of more than
one quart (0.9 L) capacity, shall be equipped, at or near the
discharge, with a spring-loaded pressure relief valve providing a
relieving capacity in accordance with 2-5.4.5. Fusible plug devices
shall not be used.

(e) Indirect atmospheric-type vaporizers of less than one quart

(0.9 L) capacity need not be equipped with pressure relief valves, but
shall be installed in accordance with 8-7.2.9.

2-5.4.8 Direct-fired vaporizers shall comply with 2-5.4.%(a)
through (f).

(a) Design and construction shall be in accordance with the ap-
plicable requirements of the ASME Code for the working conditions
to which the vaporizer will be subjected, and it shall be permanently
and legibly marked with: : W

(1) The markings required by the code.

(2) The outside surface area in sq ft.

(3) The area of the heat exchange surface in sq ft.

(4) The maximum vaporizing capacity in gal per hour.
(5) The rated heat input in Btuh,

(6) The name or symbol of the manufacturer.

(b) Direct-fired vaporizers shall be equipped, at or near the
discharge, with a spring-loaded pressure relief valve providing a
relieving capacity in accordance with 2-5.4.5. The relief valve shall

be locaied so as not to be subject to temperatures in excess of 140°F
(60°C). Fusible plug devices shall not be used.,

(c) Direct-fired vaporizers shall be provided with suitable
automatic means to prevent liquid passing from the vaporizer to its
vapor discharge piping. |
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(d} A means for manually turning off the gas to the main burner
and pilot shall be provided.

(e} Direct-fired vaporizers shall be equipped with an automatic
safety device to shut off the flow of gas to the main burner if the pilot
light is extinguished. If the pilot flow exceeds 2,000 Bruh (2 MJ/h),
the safety device shall shut off the flow of gas to the pilot also.

(f) Direct-fired vaporizers shall be equipped with a limit control to
prevent the heater from raising the product pressure above the
design pressure of the vaporizer equipment, and to prevent raising
the pressure within the storage container above the pressure shown in
the first column of Table 2-2.2.2 corresponding with the design
pressure of the container (or its ASME Code equivalent — see Note 1
of Table 2-2.2.2).

2-5.4.4 Waterbath vaporizers shall comply with 2-5.4.4(a) through
Q)-

(a) The vaporizing chamber, tubing, pipe coils, or other heat ex-
change surface containing the LP-Gas to be vaporized, hereinafter
referred to as “heat exchanger,” shall be constructed in accordance
with the applicable provisions of the ASME Code for a minimum
design pressure of 250 pslg (3. 7 MPa gauge) and shall be permanent-
ly and legibly marked with

(1) The marking requlred by the Code.

(2) The allowable working pressure and temperature for which
designed.

(3) The sum of the outside surface and the inside heat exchange
surface area in sq ft (m?).

(4) The name or symbol of the manufacturer.

(b) Heat exchangers for waterbath vaporizers having an inside
diameter of 6 in. (152 mm) or less are exempt from the ASME Code
and need not be marked. They shall be constructed for a 250 psig
(1.7 MPa gauge) minimum design pressure.

(c) Heat exchangers for waterbath vaporizers shall be provided
with a suitable automatic control to prevent liquid passing through
the heat exchanger to the vapor discharge piping. This control shall
be integral with the vaporizer.

(d) Heat exchangers for waterbath vaporizers shall be equipped at
or near the discharge with a spring loaded pressure relief valve pro-
viding a relieving capacity in accordance with 2-5.4.5. Fusible plug
devices shall not be used.

(e) Waterbath sections of waterbath vaporizers shall be designed
to eliminate a pressure build-up above the design pressure.
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(f) The immersion heater which provides heat to the waterbath
shall be installed so as not to contact the heat exchanger and may be
electric or gas-fired.

(8) A control to limit the temperature of the waterbath shall be
provided.

(h) Gas-fired immersion heaters shall be equipped with an
automatic safety device to shut off the flow of gas to the main burner
and pilot in the event of flame failure.

(i) Gas-fired immersion heaters with an input of 400,000 Btu (422
mJ/h) per hour or more shall be equipped with an electronic flame
safeguard and programming to provide for pre-purge prior to igni-
tion, proof of pilot before main burner valve opens, and full shut-
down of main gas and pilot upon flame failure.

() A means shall be provided to shut off the source of heat in case
the level of the heat transfer medium falls below the top of the heat
exchanger. |

2-5.4.5 The minimum rate of discharge in cubic-feet-of-air-per-
minute for pressure relief valves for LP-Gas vaporizers, either of the
indirect type or direct fired, shall be determined as follows:

(a) The surface area of that part of the vaporizer shell directly in
contact with LP-Gas to obtain the total surface area in sq ft.

(b) Refer to Table D-2.2.2 to obtain the rate of discharge in cu ft
of air per minute (Flow Rate CFM Air) for the total surface area in sq
ft for the vaporizer computed in accordance with 2-5.4.5(a).

2-5.4.6 Direct gas-fired tank heaters shall be designed exclusively
for outdoor aboveground use and so that there is no direct flame im-
pingement upon the container. The provisions of 2-5.4.6(a) through
(f) shall also apply. : ,

(a) Tank heaters shall be approved and be permanently and
legibly marked wich:

(1) The rated input to the burner in Btuh.
(2) The maximum vaporizing capacity in gal per hour.
(3) The name or symbol of the manufacturer.

(b) The heater shall be designed so that it can be readily removed
for inspection of the entire container.

(c} The fuel gas supply conmnection to the tank heater shall
originate in the vapor space of the container being heated and shall
be provided with a manually operated shutoff valve at the heater.

(d) The heater control system shall be equipped with an
automatic safety shutoff valve of the manual-reset type arranged to
shut off the flow of gas to both the main and pilot burners if the pilot
flame is extinguished.
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(e) When installed on a container exceeding 1,000 gal (3.8 m?®)
water capacity, the heater control system shall include a valve to
automatically shut off the flow of gas to both the main and pilot
burners if the container becomes empty of liquid.

(f) Direct gas-fired tank heaters shall be equipped with a limit
control to prevent the heater from raising the pressure in the storage
container to more than 75 percent of the pressure shown in the first
coelumn of Table 2-2.2.2 corresponding with the design pressure of the
container (or its ASME Code equivalent-see Note 1 of Table 2-2.2.2).

2-5.4.7 Vaporizing-burners shall be constructed with a minimum
design pressure of 250 psig (1.7 MPa gauge) with a factor of safety of
five, and shall comply with 2-5.4.7(a) through (h):

(a) The vaporizing-burner, or the appliance. in which it is in-
stalled, shall be permanently and legibly marked with:

(1) The maximum burner input in Btuh.
(2) The name or symbol of the manufacturer.,

(b) Vaporizing coils or jackets shall be made of ferrous metals or
high temperature alloys.

(c) The vaporizing section shall be protected by a hydrostatic
relief valve, located where it will not be subjected to temperatures in
excess of 140°F (60°C), and with a pressure setting such as to protect
the components involved but not lower than 250 psig (1.7 MPa
gauge). The relief valve discharge shall be directed upward and away
from the component parts of the vaporizing burner. Fusible plug
devices shall not be used.

(d) A means shall be provided for manually turning off the gas to
the main burner and the pilot.

(e) Vaporizing-burners shall be provided with an automatic safety
device to shut off the flow of gas to the main burner and pilot in the
eveni the pilot is extinguished.

(f) Dehydrators and dryers utilizing vaporizing-burners shall be
equipped with automatic devices both upstream and downstream of
the vaporizing section. These devices shall be installed and connected
tc shut off in the event of excessive temperature, flame failure, and if
applicable, insufficient air flow. See NFPA 61B, Prevention of Fire
and Dust Explosions in Grain Elevators and Bulk Grain Handling
Facilities, for ignition and combustion controls applicable to
vaporizing-burners associated with grain dryers.

(g) Pressure regulating and control equipment shall be so located
or so protected as not to be subject to temperatures above 140°F
(60°C), unless it is designed and recommended for use by the manu-
facturer for a higher pressure.
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(h) Pressure regulating and control equipment located
downstream of the vaporizing section shall be designed to withstand
the maximum discharge temperature of the hot vapor.

2-5.4.8 Gas-air mixers shall comply with 2-5.4.8(a) through (e).

(a) Gas-air mixers shall be designed for the air, vapor, and mix-
ture pressures to which they are subjected. Piping materials shali
comply with apphcable portions of this standard.

(b) Gas-air mixers shall be designed so as to prevent the formation
of a combustible mixture. Gas-air mixers which are capable of pro-
ducing combustible mixtures shall be equipped with safety interlocks
on both the LP-Gas and air supply lines to shut down the system if
combustible limits are approached.

(c) In addition to the interlocks provided for in 2-5.4.8(b), a
method shall be provided to prevent air from accidentally entering
gas distribution lines without LP-Gas being present. Check valves
shall be installed in the air and LP-Gas supply lines close to the mixer
to minimize the possibility of backflow of gas into the air supply lines
or of air into the LP-Gas system. Gas mixing control valves in the LP-
Gas and air supply lines which are arranged to fail closed when ac-
tuated by safety interlock trip devices shall be considered as accept-
able shutdown devices.

(d) Where it is possible for condensation to take place between the
vaporizer and the gas-air mixer, an interlock shall be provided to
prevent LP-Gas liquid from entering the gas-air mixer.

(e) Gas-air mixers which utilize the kinetic energy of the LP-Gas
vapor to entrain air from the atmosphere, and are so designed that
maximum air entrained is less than 85 percent of the mixture, need
not include the interlocks specified in 2-5.4.8(b), (c), and (d), but shall
be equipped with a check valve at the atr intake to prevent the escape
of gas to atmosphere when shut down. Gas-air mixers of this type re-
ceiving air from a blower, compressor, or any source of air other than
directly frorn the atmosphere, shall include a method of preventing air
without LP-Gas, or mixtures of air and LP-Gas within the flammable
range, from entering the gas distribution systern accidentally.

2-5.5 Strainers.

2-5.5.1 Strainers shall be designed to minimize the possibility of
particulate materials clogging lines and damaging pumps, com-
pressors, meters or regulators. The strainer element shall be accessi-
ble for cleaning.

2-5.6 Meters.

2-5.6.1 Vapor meters of the tin or brass case type of soldered con-
struction shall not be used at pressures in excess of 1 psig (7 kPa

gauge).
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2-5.6.2 Vapor meters of the die cast or iron case type may be used
at any pressure equal to or less than the working pressure for which
they are designed and marked.

2-5.7 Dispensing Devices.

2-5.7.1 Components of dispensing devices, such as meters, vapor
separators, valves and fittings within the dispenser, shall comply with
2-5.1.2(b) and 2-5.1.3.

2-5.7.2 Pumps of dispensers used to transfer LP-Gas shall comply
with 2-5.1.2(b), 2-5.1.3 and with 2-5.2. Such pumps shall be
equipped to permit control of the flow and to minimize the possibili-
ty of leakage or accidental discharge. Means shall be provided on the
outside of the dispenser to readily shut off the power in the event of
fire or accident. This means may be integral with the dispenser or
provided externally when the dispenser is installed. (See 3-2.10.6.)

2-8.7.3 Dispensing hose shall comply with 2-4.6.1 through 2-4.6.8.
An excess-flow check valve or an automatic shutoff valve complying
with 2-3.3.3(a), (b) and (c) and 2-4.5.3, or 2-3.3.3(d) and 2-4.5 .4,
shall be installed in or on the dispenser at the point at which the
dispenser hose is connected to the liquid piping. A differential back
pressure valve shall be considered as meeting these provisions.

2-5.8 Regulators,

2-5.8.1 Final stage regulators (excluding appliance regulators)
shall be equipped with one or both of the following: [See 3-2.5.2(b)
Sfor required protection from the elements which may be integral
with the regulator. |

(a) A pressure relief valve on the low pressure side having a start-
to-leak pressure setting within limits specified in Table 2-5.8.1

(b) ‘A shutoff device that shuts the gas off at the regulator inlet
when the downstream pressure reaches the’ overpressure limits
specified in Table 2-5.8.1. Such a device shall not open to permit
flow of gas until it has been manually reset.

Table 2-5.8.1
Relief Valve Start-to-Leak Pressure
Regulator Delivery Seiting, % of Regulator Delivery Pressure
Pressure in psig (kPa gauge) Minimum Maximum
1{7) or less 170% 300%
Above 1 (7), not over 3 (21) 140%, 2509%

Above 3 (21) 125% 250%
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2-5.9 Sight Flow Glasses.

2-5.9.1 Flow indicators, either of the simple observation type or
combined with a back-flow check valve, may be used in applications
in which the observation of liquid flow through the piping is
desirable or necessary.

2-6 Appliances.
2-6.1 General.

2-6.1.1 This section includes basic construction and performance
provisions for LP-Gas consuming appliances.

2-6.2 Approved Appliances.

2-6.2,1 New residential, commercial and industrial LP-Gas con-
surning appliances, except for those covered in 2-6.2.2 and 2-6.3.1,
shall be approved.

2-6.2.2 For an appliance, class of appliance, or appliance accessory
for which no applicable standard has-been developed, approval of
the authority having jurisdiction may be required before installation
is made.

2-0.8 Provisions for Appliances.

2-6.3.1 Any appliance, originally manufactured for operation with
a gaseous fuel other than LP-Gas, and in good condition, may be
used with LP-Gas provided it is properly converted, adapted and
tested for performance with LP-Gas before being placed into use.

2-6.3.2 Unattended heaters used inside buildings for animal or
poultry production or care shall be equipped with approved
automatic devices to shut off the flow of gas to the main burners, and
pilots if used, in the event of flame extinguishment or combustion
failure. (Se¢ 3-5.1.3 for exception to this provision when such heaters
are used tn budldings without enclosing walls.)

2-6.
b

.3 Appliances using vaporizing-burners shall comply with
2-5.4.7.

8
4.
2-6.3.4 Appliances used in mobile homes and recreational vehicles

shall be approved for such service,

2-6.3.5 LP-Gas appliances used on commercial vehicles (see Sec-
tton 4-9) shall be approved for the service (see 2-6.2) and shall com-
ply with 2-6.5.5(a) through (c).
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(a) Gas-fired heating appliances and water heaters shall be
equipped with automatic devices designed to shut off the flow of gas
to the main burner and the pilot in the event the pilot flame is extin-
guished.

(b) Catalytic heating appliances shall be equipped with an ap-
proved automatic device to shut off the flow of gas in the event of
combustion failure.

(c) Gas-fired heating appliances and water heaters to be used in
vehicles intended for human occupancy shall make provisions for
complete separation of the combustion system and the living space.
If this separation is not integral with the appliance, it shall be pro-
vided otherwise by the method of installation (see 3-9.4.2).




INSTALLATION OF LP-GAS SYSTEMS h8-H3

Chapter 3 Installation of LP-Gas Systems

3-1 Scope.
3-1.1 Application.

3-1.1.1 This chapter applies to the field installation of LP-Gas
systems utilizing components, subassermnblies, container assemblies
and container systems fabricated in accordance with Chapter 2.

8-1.1.2 Section 3-2 includes general provisions applicable to most
stationary systems. Sections 3-3 to 3-9 extend and modify Section 3-2
for systems installed for specific purposes.

3-1.1.83 Installation of systems used in the highway transportation
of LP-Gas is covered in Chapter 6.

8-1.1.4 LP-Gas systems shall be installed in accordance with this
standard and other national standards or regulations which may l
apply. These include:

(a) NFPA 54, National Fuel Gas Code (ANSI 223.1).
(b) NFPA 37, Stationary Combustion Engines and Gas Turbines.

(c) NFPA 501A, Firesafety Criteria for Mobile Home Installa-
tions, Sites and Communities.

(d) NFPA 501C, Firesafety Criteria for Recreational Vehicles.

(e) NFPA 96, Removal of Smoke and Grease-Laden Vapors from
Commercial Cooking Equipment.

(f) NFPA 86A, Ouvens and Furnaces.

(g) NFPA 82, Incinerators, Waste and Linen Handling Systems
and Equipment.

(h) NFPA 302, Motor Craft (Pleasure and Commercial).

(i) NFPA 61B, Grain Elevators and Bulk Handling Facilities
(Grain Dryers).

() US DOT Regulations, 49 CFR 191 and 192, for LP-Gas
pipeline systems subject to DOT.

3-2 General Provisions.
3-2.1 Application.,

3-2.1.1 This section includes location and installation criteria for
containers; the installation of container appurtenances and
regulators; piping service limitations; the installation of piping (in-
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cluding flexible connectors and hose); hydrostatic relief valves and
equipment (other than vaporizers, see Section 8-7); and the testing of
piping systems.

3-2.1.2 The provisions of this section are subject to modification
for systems used for certain specific purposes (see 3-1.1.2).

3-2.1.3 For container appurtenances and gaskets installed on con-
tainers in excess of 3500 gal (13 m®) w.c., see 2-3.1.2(a) and 2-3.1.4.

3-2.2 Location of Containess.

3-2.2.1 LP-Gas containers shall be located cutside of buildings, ex-
cept as follows: '

(a) Portable containers as specifically provided for in Section 3-4,

(b) Containers of less than 125 gal (0.5 m®) water capacity for the
purposes of being filled in buildings or structures complying with
Chapter 7.

(c) Containers on LP-Gas vehicles complying with, and parked or
garaged in accordance with, Chapter 6.

(d) Containers used with LP-Gas stationary or portable engine
fuel systems complying with Seciion 3-6.

(e) Containers used with LP-Gas fueled indusirial trucks comply-
ing with 3-6.3.6.

() Coentainers on LP-Gas fueled vehicles garaged in accordance
with 3-6.6.

(g) Portable containers awaiting use or resale when stored in ac-
cordance with Chapter 5.

$-2.2.2 Containers installed outside of buildings, whether of the
portable type replaced on a cylinder exchange basis, or permanertly
installed and refilled at the installation, shall be located with respect
to the nearest container, important building, group of buildings, or
line of adjoining property which may be built upon, in accordance
with Table 3-2.2.2 or with 3-2.2.8.

3-2.2.3 Where storage containers having an aggregate water
capacity of more than 4,000 gal (15 m®) are located in heavily
populated or congested areas, the siting provisions of 3-2.2.2 and
Table 3-2.2.2 may be modified as indicated by the fire safety analysis
described in 3-10.2.5,
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Table 3-2.2,2

Minimum Distances

: Mounded or
Water Capacity Underground Between
Per Container Containers Aboveground Containers
Gallons (m*) [Note (d)} Containers [Note (e)} '
Less than 125 (0.5) 1) fr (3 m) None None
[Note (a)} [Note {b)]
125 to 250 (0.5 to 1.0) 10 ft (3 m) 10 £t {3 m) None
251 to 500 (J.0+ 10 1.9) 10 ft (3 m) 10 ft (3 m) 3 fu(l m})
501 to 2,000 (1.9+ (0 7.6) 10 ft {8 m) 25 ft (7.6 m) 3 fi (1 m)
{Note (c)]
2,001 to 30,000 (7.6 + to 114) 50 ft (15 m) 50 ft (15 m) 5 ft{l1.5m)
30,001 to 70,000 {114+ to 265) 50 ft (15 m) 75 £t {25 m) (Vi of sum of
70,001 to 90,000 (265+ to 341) 50 ft {15 m) 100 £t (30.m) diameters of adja-
90,001 t0.120,000 (341 + to 454) 50 ft {15 m;} 125 ft (38 m)} cent containers) \

Notes to Table 8-2,2.2

Note (a) Ata consumer site, if the aggregate water capacity of a multi-container in-
stallation comprised of individual containers having a water capacity of less than 125
gal (0.5 m®) is 501 gal (1.9+ m?®) or more, the minimum distance shall comply with
the appropriate portion of this table, applying the aggregate capacity rather than the
capacity per container. If more than one such installation is made, each installation
shall be separated from any other installation by at least 25 ft (7.6 m). Do not apply
the MINIMUM DISTANCES BETWEEN CONTAINERS to such installations.

Note (b) The following shall apply to aboveground containers installed alongside of
buildings:

(1) DOT specification containers shall be located and installed so that the
discharge from the container pressure relief device is at least 3 ft (1 m) horizontally
away from any building opening below the level of such discharge, and shall not be
beneath any building unless this space is well ventilated to the outside and is not en-
closed for more than 50 percent of its perimeter. The discharge from container
pressure relief devices shall be located not less than 5 ft (1.5 m) in any direction away
from any exterior source of ignition, openings into direct-vent (sealed combustion
system) appliances, or mechanical ventilation air intakes.

(2) ASME containers of less than 125 gal (0.5 m?®) water capacity shall be located
and installed so that the discharge from pressure relief devices shali not terminate in or
benieath any building and shall be located at least 5 ft (1.5 m) horizontally away from
any building opening below the level of such discharge, and not less than 5 ft (1.5 m)
in any direction away from any exterior source of ignition, openings into direct vent
(sealed combustion system) appliances, or mechanical ventilation air intakes.

(3) The filling connection and the vent from liguid level gauges on either DOT or
ASME containers filled at the point of installation shall be not less than 10 fi (3 m) in
any direction away from any exterior source of ignition, openings into direct-vent
(sealed combustion system) appliances, or mechanical ventilation air intakes.

Note (¢} This distance may be reduced to not less than 10 fi (8 m) for a single con-
tainer of 1,200 gal (4.5 m?) water capacity or less provided such container is at least 25
ft (7.6 m) from any other LP-Gas container of more than 125 gal (0.5 m?) water capac-
ity. :

Mote (d) Minimum distances for underground containers shall be measured from
the pressure relief device and filling or liquid level gauge vent connection at the con-
tainer, except that no part of an underground container shall be less than 10 ft (3 m)
from a building or line of adjoining property which may be built upon.



58-56 LIQUEFIED PETROLEUM GASES

Note () When underground multi-container installations are made of individual
containers having a water capacity of 125 gal (0.5 m®) or more, such containers shall
be installed so as to permit access at their ends or sides to facilitate working with cranes
or hoists.

3-2.2.4 In the case of buildings of other than wood-frame construc-
tion devoted exclusively to gas manufacturing and distribution
operations, including LP-Gas service stations, the above distances
may be reduced provided that in no case shall containers having a
water capacity exceeding 500 gal (1.9 m?) be located closer than 10 ft
(3 m) to such gas manufacturing and distributing buildings.

3-2.2.5 The following provisions shall also apply:
(a) Containers shall not be stacked one above the other,

{b) Loose or piled combustible material and weeds and long dry
grass shall not be permitted within 10 ft (8 m) of any container.

(c) Suitable means shall be used to prevent the accumulation or
flow of liquids having flash points below 200°F (93.4°C) under adja-
cent LP-Gas containers such as by dikes, diversion curbs or grading.
Determination of flash points shall be in accordance with NFPA 321,
Standard on Basic Classification of Flammable and Combustible
Ligudds. '

(d) When tanks containing flammable or combustible liquids (see
NEPA 321 for definitions of these liguids) ave within a diked area,
LP-Gas containers shall be outside the diked area and at least 10 ft (8
m) away from the centerline of the wall of the diked area.

() The minimum horizontal separation between aboveground
LP-Gas containers and aboveground tanks containing liquids haviog
flash points below 200°F (93.4°C) shall be 20 ft (6 m). This provision
shall not apply when LP-Gas containers of 125 gal (0.5 m?®) or less
water capacity ave installed adjacent to fuel oil supply tanks of 660
gal (2.5 m?) or less capacity. No horizontal separation is required be-
tween aboveground LP-Gas containers and underground tanks con-
taining flammmable or combustible liquids installed in accordance
with NFPA 380, Flammable and Combustible Ligquids Code. See
8-2.2.5(c) for flash point determinations.

(f) The minimum separation between LP-Gas containers and oxy-
gen or gaseous hydrogen containers shall be in accordance with
Table 3-2.2.5(f) except that lesser distances are permitted where pro-
tective structures having a minimum fire resistance rating of two
hours interrupt the line of sight between uninsulated portions of the
oxygen or hydrogen containers and the LP-Gas containers. The loca-
tion and arrangement of such structures shall minimize the problems
cited in the Note to 3-2.2.7. Also, see NFPA 50 and 51 for oxygen
systems and NFPA 50A on gaseous hydrogen systems. "The minimum
separation between LP-Gas containers and liguefied hydrogen con-
tainers shall be in accordance with NFPA 50B.
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(g) Where necessary to prevent flotation due to possible high flood
waters around aboveground containers, or high water table for those
underground, containers shall be securely anchored.

(h) When LP-Gas containers are to be stored or used in the same
area with other compressed gases, the containers shall be marked to
identify their content in accordance with ANSI Standard Z48.1,
Method of Marking Portable Compressed Gas Containers to Identify
the Material Contained.

3-2.2.6 Because of the pronounced volatility of LP-Gas in installa-
tions covered by this standard, dikes normally serve no useful pur-
pose. [See 3-2.2.5(c).]

3-2.2.7 Except as permitted by 3-2.2.2, 5-2.2.5(c), 3-2.2.5(f) and
3-3.6.1, structures such as fire walls, fences, earth or concrete bar-
riers and other similar structures shall be avoided around or over in-
stalled containers.

Exception:  Such structures paritally enclosing containers are per-
misstble of designed in accordance with a sound fire protection
analyss.
NOTE: The presence of such structures can create significant hazards, c.g.,
pocketing of escaping gas, interference with application of cooling water by fire

depariments, redirection of {lames against containers and impeding egress of
personnel in an emergency.

3-2.8 Installation of Containers.

3-2.3.1 Containers shall be installed in accordance with 3-2.5.1(a)
through (f):

(a) DOT cylinder specification containers shall be installed only
aboveground, and shall be set upon a firm foundation, or otherwise
firmly secured. Flexibility shall be provided in the connecting piping.
(See 3-2.7.5 and 3-2.7.8.)

(b) All containers shall be positioned so that the pressure relief
valve is in direct communication with the vapor space of the con-
tainer. |

(c) Where physical damage to LP-Gas containers, or systems of
which they are a part, from vehicles is a possibility, precautions
against such damage shall be taken.

(d) The installation position of ASME containers shall make all
container appurtenances accessible for their normally intended use.

(e) Field welding on containers shall be limited to attachments to
nonpressure parts, such as saddle plates, wear plates or brackets ap-
plied by the container manufacturer. Welding to container proper
shall comply with 2-2.1.6.

(f) Aboveground containers shall be kept properly painted.
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3-2.3.2 Horizontal ASME containers designed for permnanent in-
stallation in stationary service aboveground, except as provided in
8-2.3.2(a)}(2)b and 3-2.3.2(b), shall be placed on substantial masonry
or noncombustible structural supports on concrete or firm masonry
foundations, and supported as follows:

(a) Horizontal containers shall be mounted on saddles in such a
manner as to permit expansion and contraction, and not to cause an
excessive concentration of stresses. Structural steel supports may be
used as follows, or if in compliance with 3-2.3.2(b).

(1) Containers of more than 2,000 gal (7.6 m?) water capacity
shall be provided with concrete or masonry foundations formed to fit
the container contour, or if furnished with saddles in compliance
with 2-2.5.1, may be placed on flat-topped foundations.

(2) Containers of 2,000 gal (7.6 m?) water capacity or less may
be installed on concrete or masonry foundations formed to fit the
container contour, or if equipped with attached supports complying
with 2-2.5.2(a), may be installed as follows:

a. If the bottoms of the horizontal members of the container
saddles, runners or skids are to be more than 12 in. (305 mm) above
grade, fire-resistive foundations shall be provided. A container shall
not be mounted with the outside bottom of the container shell more
than 5 ft (1.5 m) above the surface of the ground.

b. For temporary use at a given location, not to exceed 6
months, fire-resistive foundations or saddles are not required pro-
vided the outside bottom of the container shell is not more than 5 ft
(1.5 m) above the ground and that flexibility in the connecting pip-
ing is provided. (See 2-4.6.3.)

(3) Containers or container-pump assemblies mounted on a
common base comaplying with 2-2.5.2(b) may be placed on paved
surfaces or on concrete pads at ground level within 4 in. (102 mm) of
ground level.

(b) With the approval of the authority having jurisdiction, single
contabiers complying with 2-2.5.1 or 2-2.5.2 may be installed in
isolated locations, with nonfireproofed steel supports resting on con-
crete pads or footings, prov;ded the outside bottom of the container
shell is not more than 5 ft (1.5 m) above the ground level.

(¢) Suitable means of preventing corrosion shall be provided on
that part of the container in contact with the saddles or foundations
or on that part of the container in contact with masonry.

3-2.3.3 Vertical ASME containers over 2,000 gal (7.6 m®) water
capacity designed for permanent installation in stationary service
aboveground shall be installed on reinforced concrete or steel struc-
tuxal supports on reinforced concrete foundations which are de-
signed to meet the loading provisions established in 2-2.2.3.
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(2) Steel supports shall be protecied against fire exposure with a
material having a fire resistance rating of at least two hours. Con-
tinuous steel skirts having only one opening 18 in. (457 mm) or less in
diameter need such fire protection applied only to the outside of the
skirts.

3-2.3.4 Single containers constructed as portable storage con-
tainers (see def#nition) for temporary stationary service in accordance
with 2-2.5.4(a) shall be placed on concrete pads, paved surfaces or
firm earth for such temporary service (normally not more than 12
months at a given location) and the following shall apply:

(a) The surface on which they are placed shall be substantially
level and, if not paved, shall be cleared (and kept cleared) of dry
grass and weeds, and other combustible material within 10 ft (3 m) of
the container. '

(b) Flexibility shall be provided in the connecting piping.

(c) If such containers are to be set with the bottoms of the skids or
runners above the ground, nonfireproofed structural supports may
be used for isolated locations with the approval of the authority
having jurisdiction, and provided the height of the outside bottom of
the container shell above the ground does not exceed 5 ft (1.5 m).
Otherwise, fire-resistive supports shall be provided.

3-2.3.5 If the container is mounted on, or is part of, a vehicle as
provided in 2-2.5.4(b), the unit shall be parked in compliance with
the provisions of 8-2.2.2 as to the location of a container of that
capacity for normal stationary service, and in accordance with the °
following:

(a) The surface shall be substantially level and if not paved shall
be suitable for heavy vehicular use, and shall be cleared (and kept
cleared) of dry grass and weeds, and other combustible material
within 10 ft (3 m) of the container.

(b) Flexibility shall be provided in the connecting piping.

3-2.8.6 Portable containers of 2,000 gal (7.6 m®) water capacity or
less complying with 2-2.5.5 may be installed for stationary service as
provided in 3-2.8.2(a)(2) for stationary containers.

3-2.3.7 Mounded containers shall be installed as follows:

(a) Mounding material shall be earth or sand and shall ‘provide
minimum thickness of cover for the container of at least 1 ft (805
mm).

(b) Unless inherently resistant to erosion, a suitable protective
cover shall be provided.
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3-2.3.8 ASME container assemblies or container systems listed for
underground installation, or container assemblies listed for inter-
changeable aboveground-underground service, may be installed un-
derground as follows: ‘

(a) The top of the container shall be at least 6 in. (152 mm) below
grade, unless the container might be subject to abrasive action or
physical damage from vehicular traffic or from other causes such as
in LP-Gas service stations. In this case, it shall be placed not less than
2 ft (610 mm) below grade or equivalent protection shall be otherwise
provided (such as by the use of a concrete slab) to prevent imposing
the weight of a loaded vehicle directly on the container shell.

- (b) The portion of the container to which the manhole or other
connections are attached need not be covered. However, where nec-
essary, protection of the manhole and other connections against
vehicular traffic damage shall be provided. When there is the
possibility of 2 manhole or housing becoming flooded, the discharge
from the regulator vent lines shall be above the highest probable
water level,

(c) Containers shall be protected against corrosion for the soil con-
ditions at the container site by a method in accordance with good
engineering practice. Precaution shall be taken to prevent damage to
the coating during handling. Any damage to the coating shall be
repaired before backfilling.

(d) Containers shall be set substantially level on a firm foundation
(firm earth may be used) and surrounded by earth or sand firmly
tamped in place. Backfill shall be free of rocks or similar abrasives.

(¢) When a container is to be abandoned underground, the
following procedure shall be followed:

(1) Remove as much liquid LP-Gas as possible through the con-
tainer liquid withdrawal connection.

(2) Remove as much of the remaining LP-Gas vapor as possible
by venting it through a vapor connection; either burning this vapor,
or venting it to the open air at a safe location. THe vapor shall not be
vented at such a rapid rate as to exceed the vaporization rate of any
residual liquid LP-Gas left after the liquid removal procedure of
8-2.5.8(e)1).

NOTE: If vapor is vented too rapidly the pressure drop due to the refrigera-

tion of the liquid may lead to the erroneous conclusion that no liquid remains
in the container.

(3) When only vapor LP-Gas at atmospheric pressure remains
in the container, it shall be filled with water, sand or foamed plastic,
or purged with an inert gas. The displaced vapor may be burned or
vented to the open air at a safe location.
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3-2.8.9 Partially underground, unmounded ASME containers shall
be installed as follows:

(a) The portion of the container below the surface, and for a ver-
tical distance of at least 3 in. (75 mm) above the surface, shall be pro-
tected to resist corrosion as required for underground containers.
[See 3-2.3.8(c). ]

(b) Containers shall be set substantially level on a firm founda-
tion, with backfilling to be as required for underground containers.
(See 3-2.3.8.)

(c) Spacing provisions shall be as specified for aboveground con-
tainers in 3-2.2.2 and Table 3-2.2.2.

(d) The container shall be located so as not to be subject to
vehicular damage, or shali be adequately protected against such
damage.

3-2.4 Installation of Container Appurtenances.

3-2.4.1 Pressure relief devices shall be installed on containers in ac-
cordance with 3-2.4.2 through 3-2.4.5 and positioned so that the
relief device is in direct communication with the vapor space of the
container,

3-2.4.2 Pressure relief devices on portable DOT cylinder specifica-
tion containers, or their equivalent of ASME construction, of 1,000
1b (454 kg) [120 gal (0.5 m?®)] water capacity or less, shall be installed
to minimize the possibility of relief device(s) discharge(s) impinge-
ment on the container.

3-2.4.3 Pressure relief devices on ASME containers of 125 gal (0.5
m?) water capacity or more permanently installed in stationary ser-
vice, portable storage containers (see definition), portable containers
(tanks) of nominal 120 gal (0.5 m®) water capacity or more, or cargo
tanks shall be installed so that any gas released is vented away from
the container upward and unobstructed to the open air. The follow-
ing provisions shall also apply:

(a) Means shall be provided, such as rain caps, to minimize the
possibility of the entrance of water or other extraneous matter (which
might render the relief device inoperative or restrict its capacity) into
the relief device or any discharge piping. If necessary, provision shall
be made for drainage. The rain cap or other protector shall be de-
signed to remain in place except when the relief device operates and
shall permit the relief device to operate at sufficient relieving capac-
ity.

(b) On each aboveground container of more than 2,000 gal (7.6
m?®) water capacity, the relief device discharge shall be virtually up-
ward and unobstructed to the open air at a point at least 7 {t (2 mm)
above the top of the container. The following also shall apply:
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(1) Relief device discharge piping shall cdmply with 3-2.4.3(f).

(2) In providing for drainage in accordance with 3-2.4.3(a), the
design of relief device discharge(s) and attached piping shall:

a. Be such as to protect the container against flame impinge-
ment which might result from ignited product escaping from the
drain opening.

b. Be directed so that a container(s), piping or equipment
which might be installed adjacent to container on which the relief
device is installed is not subjected to flame impingement.

(c) On underground containers of 2,000 gal (7.6 m?®) or less water
capacity, except those installed in LP-Gas service stations covered in
3-2.4.3(e), the relief device may discharge into the manhole or hous-
ing, provided such manhole or housing is equipped with ventilated
louvers, or their equivalent, of adequate area. as specified in
3-2.4.6(d).

(d) On underground containers of more than 2,000 gal (7.6 m?)
_ water capacity, except those installed in LP-Gas service stations, the
discharge from relief devices shall be piped vertically and directly up-
ward to a point at least 7 ft (2 m) above the ground. Relief device
discharge piping shall comply with 3-2.4.3(f).

(e) On underground containers in LP-Gas service stations, the
relief device discharge shall be piped vertically and directly upward
to a point at least 10 ft (3 m) above the ground. Discharge piping
shall comply with 3-2.4.3(f) and shall be adequately supported and
protected against physical damage.

(f) The discharge terminals from relief devices shall be located so
as to provide protection against physical damage. Discharge piping
used shall be adequate in size to permit sufficient relief device reliev-
ing capacity. Such piping shall comply with 3-2.7.2 or 3-2.7.3.
Return bends and restrictive pipe or tubing fittings shall not be used.

{(g) Shutoff valves shall not be installed between relief devices and
the container, or between the relief devices and the discharge piping,
except for specially designed relief device-shutoff valve combinations
covered by 2-3.2.4(c), or where two or more separate relief devices
are installed, each with its individual shutoff valve, and the shutoff
valve stems are mechanically interconnected in a manner which will
allow the rated relieving capacity required for the container from the
relief device or devices which remain in communication with the con-
tainer.

3-2.4.4 Pressure relief devices on portable storage containers (con-
structed and installed in accordance with 2-2.5.4 and 3-2.3.4 respec-
tively) used temporarily in stationary type service shall be installed in
accordance with the applicable provisions of 3-2.4.3.
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3-2.4.5 Additional provisions (over and above the applicable provi-
sion in 3-2.4.2 and 3-2.4.3) apply to the installation of pressure relief
devices-in containers used in connection with vehicles as follows:

(a) For containers installed on vehicles in accordance with Sec-
tions 3-6 and 3-9.

(b) For cargo containers (tanks) installed on cargo vehicles in ac-
cordance with Section 6-3, see 6-3.2.1{a).

8-2.4.6 Container appurtenances other than pressure relief devices
shall be installed and protected as follows:

(a) All container openings except those used for pressure relief
devices (see 2-3.2), liquid level gauging devices (see 2-3.4), pressure
gauges (see 2-3.5), those equipped with double check valves as al-
lowed in Table 2-3.3.2, and plugged openings shall be equipped with
internal valves [see 2-3.3.3(d)] or with positive shutoff valves and
either excess-flow or backflow check valves (also see 2-3.3 for specific
application) as follows:

(1) Except for DOT cylinders, excess-flow or backflow check
valves shall be located between the LP-Gas in the container and the
shutoff valves, either inside the container, or at a point immediately
outside where the line enters or leaves the container. If outside, in-
stallation shall be made so that any undue strain beyond the excess-
flow or backflow check valve will not cause breakage between the
container and such valve. All connections, including couplings,
nozzles, flanges, standpipes -and manways, which are listed on the
ASME Manufacturers’ Data Report for the container, are considered
part of the container. On DOT cylinders, the excess-flow valve where .
required may be located at the outlet of the cylinder shutoff valve.

(2) Shutoff valves shall be located as close to the container as
practicable. The valves shall be readily accessible for operation and
maintenance under normal and emergency conditions, either
because of location or by means of permanently installed special pro-
visions. Valves installed in an unobstructed location not more than 6
ft (1.8 m) above ground level shall be considered accessible. Special
provisions include, but are not limited to, stairs, ladders, platforms,
remote operators or extension handles,

(3) The connections, or line, leading to or from any individual

opéning shall have greater capacity than the rated flow of the excess-
flow valve protecting the opening.

(b) Valves, regulators, gauges and other container appurtenances
shall be protected against physical damage.

(c¢) Valves in the assembly of portable multiconiainer systerns shall
be arranged so that replacement of containers can be made without
shutting off the flow of gas in the system. This provision shall not be
construed as requiring an automatic changeover device.
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(d) Connections to containers installed underground shall be
located within a substantial dome, housing or manhole and with ac-
cess thereto. protected by a substantial cover. Underground systems
shall be installed so that all terminals for connecting hose and any
opening through which there can be a flow from pressure relief
devices or pressure regulator vents are located above the normal
maximum water table. Terminals for connecting hoses, openings for
flow from pressure relief devices, and the interior of domes, housing
and manholes shall be kept clean of debris. Such manholes or hous-
ings shall be provided with ventilated louvers or their equivalent,
The area of such openings shall equal or exceed the combined
discharge areas of the pressure relief devices and other vent lines
which discharge into the manhole or housing. -

(¢) Container inlet and outlet connections, except pressure relief
devices, liquid level gauging devices and pressure gauges, on con-
tainers of 2,000 gal (7.6 m®) water capacity or more, or on containers
of any capacity used in LP-Gas service stations, shall be labeled to
designate whether they communicate with the vapor or liquid space.
Labels may be on valves. (See Sections 3-6 and 3-9 for requirements
Jor labeling smaller coniainers used for vehicular installations.)

(f) Every storage container of more than 2,000 gal (7.6 m®) water
capacity, or of any capacity used in LP-Gas service stations, shall be
provided with a suitable pressure gauge. (See 3-3.5.)

3-2.5 Regulator Installation.

3-2.5.1 Regulators used to control distribution or utilization
pressure shall be as close to the container or vaporizer outlets as is
practicable. First stage regulating equipment shall be outside of
buildings except as used with containers and liquid piping systems
covered by 3-2.2.1(a), (b), (d), (e) and (f), and 3-2.6.1(d).

3-2.5.2 Regulators shall be securely attached to container valves,
containers, supporting standards or building walls.

(a) First stage regulators shall be either directly connected to the
container shutoff valve or outlet of vaporizer where used, unless at-
tached thereto with flexibility provided in the connecting piping or
the interconnecting piping of manifolded containers or vaporizers.

(b) All regulators for outdoor installations, except regulators used
for portable industrial applications, shall be designed, installed, or
protected so their operation will not be affected by the elements
(freezing rain, sleet, snow, ice, mud, or debris) . This protection may
be integral with the regulator,

3-2.5.3 Onregulating equipment installed outside of buildings, the
discharge from a pressure relief device shall be located not less than 5
ft (1 m) horizontaily away from any building opening below the level
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of such discharge, and not beneath any building unless this space is
well ventilated to the outside and is not enclosed for more than 50
percent of its perimeter.

8-2.5.4 Onregulators installed inside buildings, the discharge from
the pressure relief device and from above the regulator and relief
device diaphragms shall be vented to the outside air with the
discharge outlet located not less than 8 ft (1 m) horizontally away
from any building opening below the level of such discharge. This
provision shall not apply to appliance regulators otherwise protected
(see NFPA 54), or to regulators used in connection with containers in
buildings as provided for in 3-2.2.1(a), (b), (d), (e) and (f).

3-2.6 Piping System Service Limitations.
8-2.6.1 This subsection describes the physical state (vapor or lig-

uid) and pressure at which LP-Gas may be transmitted through pip-
ing systems under various circumstances:

(a) LP-Gas liquid or vapor may be piped at all normal operating
pressures outside of buildings.

(b) Polyethylene piping systems shall be limited to vapor service
not exceeding 30 psig (208 kPa gauge).

(c) LP-Gas vapor at pressures not exceeding 20 psig (138 kPa
gauge) may be piped into any building.

(d) LP-Gas vapor at pressures exceeding 20 psig (138 kPa gauge)
or LP-Gas liquid shall not be piped into any building except those
meeting the following descriptions:

(1) Buildings, or separate areas of buildings, constructed in ac-
cordance with Chapter 7, and used exclusively to:

a. House equipment for vaporization, pressure reduction, ga
mixing, gas manufacturing or distribution. :

b. House internal combustion engines, industrial processes,
research and experimental laboratories, or equipment or processing
having a similar hazard.

Exception: Complete compliance with Chapter 7 for buildings, or
separate areas of buildings, housing industrial processes and other
occupancies cited in 3-2.6.1(d)(1)b may not be necessary depending
upon the prevailing conditions. Construction of buildings or separate
areas of buildings housing certain internal combusiion engines s
covered in NFPA 37. '

(2) Buildings or structures under construction or undergoing
major renovation, provided the temporary piping meets the provi-
sions of 3-4.2 and 3-4.10.2.
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(8) In buildings or structures other than those covered by
3-2.6.1(d)(1) and (2) in which liquid feed systems are used, liquid
piping may enter the building or siructure to connect to a vaporizer
provided heavy walled searmless brass or copper tubing not exceeding
%2 in. (2.4 mm) internal diameter and with a wall thickness not less
than %, in. (1.2 mm) is used.

3-2.7 Installation of Pipe, Tubing, Pipe and Tubing Fittings,
Valves and Hose. : -

3-2.7.1 LP-Gas normally is transferred into containers as a liquid,
but may also be conveyed as a ligquid or vapor under container or
lower regulated pressure. Metallic piping shall comply with the
following:

(a) Piping used at pressures higher than container pressure, such
as on the discharge side of liquid transfer pumps, shall be suitable for
a working pressure of at least 350 psig (2.4 MPa gauge).

(b) Vapor LP-Gas piping with operating pressures in excess of 125
© psig (0.9 MPa gauge), and liquid piping not covered by 3-2.7.1(a),
shall be suitable for a working pressure of at least 250 psig (1.7 MPa
gauge). ‘

(c) Vapor LP-Gas piping, subject to pressures of not more than
125 psig (0.9 MPa gauge), shall be suitable for a working pressure of
at least 125 psig (0.9 MPa gauge).

3-2.7.2 Metallic pipe joints may be threaded, flanged, welded, or
brazed using pipe and fittings complying with 2-4.2 and 2-4.4 as
follows:

(a) When joints are threaded or threaded and back welded:
(1) For LP-Gas vapor at pressures in excess of 125 psig (0.9 MPa

gauge), or for LP-Gas liquid, the pipe and nipples shall be Schedule
80 or

(2) For LP-Gas vapor at pressures of 125 psig (0.9 MPa gauge)
or less, the pipe and nipples shall be Schedule 40 or heavier.

(b) When joints are welded or brazed:
(1) The pipe shall be Schedule 40 or heavier.

(2) The fittings or flanges shall be suitable for the service in
which they are to be used.

(3) Brazed joints shall be made with a brazing material having a
melting point exceeding 1,000°F (538 °C).

{c) Gaskets used to retain LP-Gas in flanged connections in piping
shall be resistant to the action of LP-Gas. They shall be made of
metal or other suitable material confined in metal baving a melting
point over 1,500°F (816°C) or shall be protected against fire ex-
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posure, except that aluminum O-rings and spiral wound metal
gaskets are acceptable. When a flange is opened, the gasket shall be
replaced.

3-2.7.83 Metallic tubing joints may be flared, soldered or brazed
using tubing and fittings, and solder or brazing material complying
with 2-4.3 and 2-4.4.

3-2.7.4 Piping in systems shall be run as directly as is practicable
from one point to another, and with as few restrictions, such as ells
and bends, as conditions will permit, giving consideration to provi-
sicns of 3-2.7.5.

(a) Where condensation of vapor may occur, metallic and
nonmetallic piping shall be pitched back to the container or suitable
means provided for revaporizing the condensate.

3-2.7.5 Provision shall be made in piping including interconnec-
ting of permanently installed containers, to compensate for expan-
sion, contraction, jarring and vibration, and for settling. Where nec-
essary, flexible connectors complying with 2-4.6 may be used. (See
3-2.7.8.) The use of nonmetallic pipe, tubing or hose for permanent-
ly interconnecting such containers is prohibited.

8-2.7.6 Metallic piping outside buildings may be underground or
aboveground or both. Aboveground piping shall be well supported
and protected against physical damage. Where underground piping
is beneath driveways, roads or streets, possible damage by vehicles
shall be taken into account. Nonmetallic piping, including the
nonmetallic portions of transition fittings, shall be installed outside,
a minimum of 12 in. (305 mm) underground and in accordance with
the piping manufacturers’ instructions.

8-2.7.7 Underground metallic piping shall be protected against
corrosion as warranted by soil conditions. Corrxosion protection shall
comply with the following:

(a) Underground piping shall be protected as needed with a
suitable coating to retard the effects of the corrosion conditions ex-
isting in the local soil. Coated pipe shall extend at least 6 in. (152
mm) aboveground on all risers.

(b) When dissimilar metals are joined underground, an insulating
fitting shall be installed to electrically isolate them from each other.

(c) If cathodic protection is used, insulating fittings shall be in-
stalled to electrically isolate the cathodically protectd underground
system from all aboveground piping and systems.

(d) LP-Gas piping shall not be used as a grounding electrode.
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3-2.7.8 Flexible components used in piping systems shall comply
with 2-4.6 for the service in which they are to be used, shall be in-
stalled in accordance with the manufacturer’s instructions, and shall
also comply with the following:

(a) Flexible connectors in lengths up to 36 in. (1 m) (see 2-4.6.3
and 2-4.6.4) may be used for liquid or vapor piping, on portable or
stationary tanks, to compensate for expansion, contraction, jarring, |
vibration and settling. This is not to be construed to mean that flexi-
ble connectors shall be used if provisions were incorporated in the
design ta compensate for these effects.

- (b) Hoses may be installed if flexibility is required for liquid or
vapor transfer. The use of wet hose (see 4-2.3.4 for explanation of
term “wet hose”) is recommended for liquid.

3-2.7.9 On new installations, and by December 31, 1980 on ex- |
isting installations, (1) stationary single container systems of over
4,000 gal (15.1 m®) water capacity, or (2) stationary multiple con-
tainer systems with an aggregate water capacity of more than 4,000
gal (15.1 m?®) utilizing a common or manifolded liquid transfer line,
shall comply with 3-2.7.9(a) and (b).

(a) When a hose or swivel type piping 114 in. or larger is used for
liquid transfer or a 114 in. or larger vapor hose or swivel type piping
is used in this service (excluding flexible connectors in such liquid
and vapor piping), an emergency shutoff valve complying with
2-4.5.4 shall be installed in the fixed piping of the transfer system
within 20 ft (6 m) of lineal pipe from the nearest end of the hose or
swivel type piping to which the hose or swivel type piping is con-
nected. The preceding sizes are nominal. Where the flow is only in
one direction, a backflow check valve may be used in lizu of an emer-
gency shutoff valve if installed in the fixed piping downstream of the
hose or swivel type piping, provided the backflow check valve has a
metal-to-metal seat or a primary resilient seat with a secondary metal
seat not hinged with combustible material. When either a liquid or
vapor line has two or more hoses or swivel type piping of the sizes
designated, either an emergency shutoff valve or a backflow check
valve shall be installed in each leg of the piping.

(1) Emergency shutoff valves shall be installed so that the
temperature sensitive element in the valve, or a supplemental
temperature sensitive element [250 °F (121 °C) maximum | connected
to actuate the valve, is not more than 5 ft (1.5 m) from the nearest
end of the hose or swivel type piping connected to the line in which
the valve is installed. |
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(b) The emergency shutoff valve(s) or backflow check valve(s)
specified in 3-2.7.9(a) shall be installed in the plant piping so that
any break resulting from a pull will occur on the hose or swivel type
piping side of the connection while retaining intact the valves and
piping on the plant side of the connection. This may be accom-
plished by use of concrete bulkheads or equivalent anchorage or by
the use of a weakness or shear fitting. Such anchorage is not required
for tank car unloading.

3-2.7.10 Hose may be used on the low pressure side of regulators to
connect to other than domestic and commercial appliances as
follows:

(a) The appliance connected shall be of a portable type.

(b) For use inside buildings, the hose shall be of a minimum
length, not exceeding 6 ft (1.8 m) [except as provided for in
3-4.2.3(b)], and shall not extend from one room to another, nor pass
though any partitions, walls, ceilings or floors (except as provided for
in 8-4.3.7). It shall not be concealed from view or used in concealed
locations. For use outside buildings, hose length may exceed 6 £t (1.8
m), but shall be kept as short as practicable.

(c) Hose shall be securely connected to the appliance. The use of
rubber slip ends is not permissible.

(d) A shutoff valve shall be provided in the piping immediately
upstream of the inlet connection of the hose. When more than one
such appliance shutoff is located near another, precautions shall be
taken to prevent operation of the wrong valve.

(e) Hose used for connecting appliances to wall or other outlets
shall be protected against physical damage.

3-2.8 Hydrostatic Relief Valve Installation.

3-2.8.1 A hydrostatic relief valve complying with 2-4.7.1 or a
device providing pressure relieving protection shall be installed in
each section of piping (including hose) in which liquid LP-Gas can
be isolated between shutoff valves so as to relieve the pressure which
could develop from the trapped liquid to a safe atmosphere or
product-retaining section.

3-2.9 Testing Piping Systems.

3-2.9.1 After assembly, piping systems (including hose) shall be
tested and proven free of leaks at not less than the normal operating
pressure. Piping within the scope of NFFA 54, Nationol Fuel Gas
Code, [see 1-2.3.1(f}], shall be pressure tested in accordance with
that Code. Tests shall not be made with a flame.
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3-2.10 Equipment Installation.

3-2.10.1 Pumps shall be installed as recommended by the manu-
facturer and in accordance with 3-2.10.1(a) through (c).

(a) Installation shall be made so that the pump casing shall not be
subjected to excessive strains transmitted to it by the suction and
discharge piping. This shall be accomplished by piping design, the
use of flexible connectors or expansion loops, or by other effective
methods, in accordance with good engineering practice.

(b) Positive displacement pumps shall be instalied in accordance
with 2-5.2.2.

(1) The bypass valve or recirculating device to limit the normal
operating discharge pressure to not more than 350 psig (2.4 MPa
gauge) shall discharge either into a storage container (preferably the
supply container from which the product is being pumped) or into
the pump suction,

(2) If this primary device is equipped with a shutoff valve, an
adequate secondary device designed to operate at not more than 400
psig (2.8 MPa gauge) shall, if not integral with the pump, be incor-
porated in the pump piping. This secandary device shall be designed
or installed so that it cannot be rendered inoperative, and shall
discharge either into the supply container or into the pump suction.

(c) A pump operating coentrol or disconnect switch shall be
located near the pump. Remote control points shall be provided as
necessary for other plant operations such as container filling, loading
or unloading of cargo vehicles and tank cars, or operation of motor
fuel dispensers.

3-2.10.2 Compressors shall be installed as recommended by the
manufacturer and in accordance with $-2.10.2 (a) and (b).

(a) Installation shall be made so that the compressor housing shall
not be subjected to excessive strains transmitted to it by the suction
and discharge piping. Flexible connectors may be used where neces-
sary to accomplish this.

(b) If the compressor is not equipped with an integral means to
prevent the LP-Gas liquid entering the suction (see 2-5.3.3), a
suitable liquid trap shall be installed in the suction piping as close to
the compressor as practicable.

3-2.10.3 The installation of vaporizers of the types covered by 2-5.4
is covered in Section 3-7 and of engine fuel vaporizers in Section 8-6.
Integral vaporizing-burners, such as are used for weed burners or tar
kettles, are considered to be part of these units (or “appliances”). For
appliance installation standards, see Section 3-5.
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2-2.10.4 Strainers shall be installed so that the strainer element can
be serviced.

3-2.10.5 Liquid or vapor meters shall be installed as recommended
by the manufacturer, and in compliance with the applicable provi-
sions of 3-2.10.5(a) and (b).

(a) Liquid meters shall be securely mounted and shall be installed
s0 that the meter housing is not subjected to excessive strains from
the connecting piping. If not provided in the piping design, flexible
connectors may be used where necessay to accomplish this,

(b) Vapor meters shall be securely mounted and installed so as to
minimize the possibility of physical damage.

$-2.10.6 LP-Gas engine fuel dispensing devices installed in service
stations shall be installed as recommended by the manufacturer and
in accordance with 3-2.10.6(a) through (h).

(a) installation shall not be within a building, but may be under
weather shelter or canopy, provided this area is adequately ventilated
and is not enclosed for more than 50 percent of its perimeter.

(b) Dispensing devices shall be located as follows:

(1) Not less than 10 ft (3 m) from aboveground storage con-
tainers of more than 2,000 gal (7.6 m®) water capacity.

(2) Not less than 20 ft (6 m) from any building [not including
canopies covered in 3-2.10.6(a)], basement, cellar, pit or line of ad-
joining property which may be built upon.

(8) Not less than 10 ft (3 m) from sidewalks, streets or
thoroughfares.

(c) Dispensing devices shall either be installed on a concrete foun-
dation or be part of a complete storage and dispensing unit mounted
on a common base [to be mounted as provided in 3-2.3.1(b) and (d)].
In either case, they shall be adequately protected against physical
damage.

(d) Control for the pump used to transfer LP-Gas through the
dispensing device into motor vehicle tanks shall be provided at the
device in order to minimize the possibility of leakage or accidental
discharge. The following also shall apply:

(1) Means shall be provided at some point outside the dispens-
ing device, such as a remote switch [see 3-2.10.1(c)], to shut off the
power in the event of fire or accident.

(2) A manual shutoff valve and an excess-flow check valve of
suitable capacity shall be located in the liquid line between the pump
and dispenser inlet only when the dispensing device is installed at a
remote location and not part of a complete storage and dispensing
unit mounted on a common base.
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(e) Provision shall be made for venting the LP-Gas contained in
the dispenser to a safe location.

() The -dispensing hose shall comply with 2-4.6. An excess-flow
check valve, or an automatic shutoff valve [see 2-3.3.3(d) and
2-4.5.4] shall be installed at the terminus of the liquid piping at the
point of attachment of the dispensing hose. A differential back
pressure valve shall be considered as meeting this provision.

(g) Piping leading to, and within the dispenser, and the dlspens
ing hose shall be pr0v1ded with hydrostatic relief valves-as specified in
8-2.8.1 (see also 2-4.7.1).

(h) No drains or blowoffs from the dispensing device shall be
directed toward, or be in close proximity to sewer systems.

3-3 Distributing and Industrial LP-Gas Systems.
3-3.1 Application.

3-3.1.1 This section includes provisions for LP-Gas systems in-
stalled at distributing plants, industrial plants, and distributing
points (see definstions). These provisions extend and modify the pro-
visions of Section 3-2 for these applications.

3-3.2 General.

3-3.2.1 The location and installation of storage containers and the
installation of container appurtenances, piping, and equipment shall
comply with Section 3-2,

3-3.3 Installation of Liquid Transfer Facilities.

3-3.3.1 Points of transfer (see definition) or the nearest part of a
structure housing transfer operations shall be located in accordance
with 4-3.2 and 4-3.3.

3-3.3.2 Separate buildings, and attachments to or rooms within
other buildings, housing points of transfer or transfer pumps and
compressors, constructed or converted to such use after December
31, 1972, shall comply with Chapter 7.

3-3.3.3 The back of the railroad siding or the roadway surface at
the transfer points shall be relatively level. Adequate clearances from
buildings, structures or stationary containers shall be provided for
the siding or roadway approaches to the unloading or loading points.
Substantial bumpers shall be provided at the ends of sidings, and as
necessary to protect storage containers and points of transfer.

3-3.3.4 Safeguards shall be provided to prevent the uncontrolled
discharge of LP-Gas in the event of failure in the hose or swivel type
piping. The provisions of 3-2.7.9 shall apply. For all other LP-Gas
systems, the following shall apply:
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(a) The connection, or connecting piping, larger than 14 -inch in-
ternal diameter into which the liquid or vapor is being transferred
shall be equipped with:

(1) A back-flow check valve, or

(2) An emergency shutoff valve complying with 2-4.5.4, or

(8) An excess-flow valve properly sized in accordance with
3-2.4.6(a)(3).

(b) The connection, or connecting piping, larger than 14 in. in-
ternal diameter from which the liquid or vapor is being withdrawn
shall be equipped with:

(1) An emergency shutoff valve complying with 2-4.5.4, or

(2) An excess-flow valve properly sized in accordance with
3-2.4.6(a)(3).

8-3.3.5 See 4-2.3.6 for railroad tank car transfer operations.

8-3.3.6 If gas is to be discharged from containers inside a building,
the installation provisions of 4-4.2.1 shall apply.

3-3.4 Installation of Gas Distribution Facilities.

8-3.4.1 This subsection applies to the installation of facilities used
for gas manufacturing, gas storage, gas-air mixing and vaporization,
and compressors not associated with liquid transfer.

8-3.4.2 Except as provided in 3-3.4.3 and 3-3.4.4, separate
buildings, and attachments to or rooms within other buildings, hous-
ing gas distribution facilities, constructed or converted to such use
after December 31, 1972, shall comply with Chapter 7.

3-3.4.3 Facilities for vaporizing LP-Gas and gas-air mixing shall be
designed, located and installed in accordance with Section 3-7.

8-3.4.4 TFacilities for storing LP-Gas in portable containers at in-
dustrial plants and distributing points shall comply with Chapter 5.

3-3.4.5 Buildings housing vapor compressors shall be located in ac-
cordance with 4-3.3.2 considering the building as one housing a
point of transfer.

3-3.4.6 The use of pits to house gas distribution facilities shall be
avoided unless automatic flammable vapor detecting systems are in-
stalled in the pit. Drains or blowoff lines shall not be directed into or
in proximity of sewer systems.

8-3.4.7 If gas is to be discharged from containers inside a building,
the installation provisions of 4-4.2.1 shall apply.
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8-3.5 Installation of Electrical Equipment,

3-3.5.1 Installation of electrical equipment shall comply with Sec-
tion 3-8.

3-3.6 Protection Against Tampering for Section .3-»3 Systems.

3-3.6.1 To minimize the possibilities for trespassing and tamper-
ing, the area which includes container appurtenances, pumping
equipment, loading and unloading facilities and container filling i
facilities shall be protected by one of the following methods:

(a) Enclosure with at least a 6-ft (1.8-m) high industrial-type
fence, unless otherwise adequately protected. There shall be at least
two means of emergency access from the fenced or other enclosure.
Clearance shall be provided to permit maintenance to be performed
and a clearance of at least 3 ft (1 m) shall be provided to allow emer-
gency access to the required means of egress. If guard service is pro-
vided, it shall be extended to the LP-Gas installation. Guard person-
nel shall be properly trained. (See 1-6.1.1.)

. Exception: If a fenced or otherwise enclosed area is not over 100 sq
St (9 m*) in area, the point of transfer is within 3 ft (1 m) of a gate
and containers being filled are not located within the enclosure, a
second gate need not be provided.

(b) As an alternate to fencing the operating area, suitable devices
which can be locked in place shall be provided. Such devices, when
in place, shall effectively prevent unauthorized operation of any of
the container appurtenances, system valves or equipment.

3-3.7 Lighting.

3-3.7.1 1If operations are normally conducted during other than
daylight hours, adequate lighting shall be provided to illuminate
storage containers, containers being loaded, control valves and other
equipment. |

3-3.8 Ignition Source Control.
3-3.8.1 Ignition source control shall comply with Section 3-8.

3-4 LP-Gas Systems in Buildings or on the Roofs of Buildings.
3-4.1 Application.

3-4.1.1 This section includes installation and operating provisions
for L.P-Gas systems containing liquid LP-Gas located inside of, or on
the roofs of, buildings or structures. Systems covered include those
utilizing portable containers inside or on the roofs of buildings, and
those in which the liquid is piped from outside containers into
buildings or onto the roof. These systems are permitted only under
the conditions specified in 3-4.1.1(a) through (c) and in accordance
with 3-4.2.1 through 3-4.2.7. Containers in use shall mean con-
nected for use.
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(a) The portable use of containers indoors shall be only for the
purposes specified in 3-4.3 through 3-4.8. Such use shall be limited
to those conditions where operational requirements make portable
use of containers necessary and location outside is impractical.

(b) Permanent installations using portable containers on roofs
shall be as specified in 3-4.9. Such use shall be limited to those condi-
tions where operational requirements make portable use of con-
tainers necessary and location not on roofs of buildings or structures
is impractical. '

{(c) Liquid LP-Gas shall be piped into buildings or structures only
for the purposes specified in 3-2.6.1(d).

3-4.1.2 These provisions are in addition to those specified in Sec-
tion 3-2.

3-4.1.3 Liquid transfer systems are covered in Chapter 4.

3-4.1.4 Engine fuel systems used inside buildings are covered in
Section 3-6.

8-4.1.5 LP-Gas transport or cargo vehicles stored, serviced' or
repaired in buildings are covered in Chapter 6.

8-4.2 General Provisions for Containers, Equipment, Piping and
Appliances. '

3-4.2.1 Containers shall comply with DOT cylinder specifications .
(see 2-2.1.3 and 2-2.2.1), shall not exceed 245 1b (111 kg) water
capacity [nominal 100 1b (45 kg) LP-Gas capacity] each, shall com-
ply with other applicable provisions of Section 2-2, and be equipped
as provided in Section 2-3 (see 2-3.3 and Table 2-3.3.2). They shall
also comply with the following:

(a) Containers shall be marked as provided in 2-2.6.

(b) Containers with water capacities greater than 2% Ib (1 kg)
[nominal 1 1b (0.45 kg) LP-Gas capacity] shall be equipped with
shutoff and excess-flow valves as provided in 2-3.3.2 (Column 3,
Table 2-3.3.2). The installation of excess-flow valves shall take into
account the type of valve protection provided for the container in ac-
cordance with 2-2.4.1.

(c) Valves on containers shall be protected in accordance with
2-2.4.1. '

(d) Containers having water capacities greater than 2% 1b (1 kg)
mominal 1 1b (0.45 kg) LP-Gas capacity] connected for use shall
stand on a firm and substantially level surface. If necessary, they
shall be secured in an upright position.
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(e) Containers and the valve protecting devices used with them
shall be oriented so as to minimize the possibility of impingement of
the pressure relief device discharge on the container and adjacent
containers.

8-4.2.2 Regulators, if used, shall be suitable for use with LP-Gas.
Manifolds and fittings connecting containers to pressure regulator
inlets shall be designed for at least 250 psig (1.7 MPa gauge) service
pressure. :

3-4.2.3 Piping, including pipe, tubing, fittings, valves and hose,
shall comply with Section 2-4, except that a minimum working
pressure of 250 psig (1.7 MPa gauge) shall apply to all components.
The following also shall apply:

(a) Piping shall be installed in accordance with the provisions of
8-2.7 for liquid piping or for vapor piping for pressures above 125
psig (0.9 MPa gauge). [See 3-2.7.1(b)] :

(b) Hose, hose connections and flexible connectors used shall be
designed for a working pressure of at least 350 psig (2.4 MPa gauge),
shall comply with 2-4.6, and be installed in accordance with
8-2.7.10. Hose length may exceed that specified by 8-2.7.10(b), but
shall be as short as practicable, although long enough to permit com-
pliance with the spacing requirements (see 3-4.3.3 and 3-4.3.4)
without kinking or straining hose or causing it to be close enough to a
burner to be damaged by heat. See 8-4.9 for permanent roof installa-
tions.

3-4.2.4 Containers, regulating equipment, manifolds, pipe, tubing
and hose shall be located so as to minimize exposure to abnormally
high temperatures (such as might result from exposure to convection
and radiation from heating equipment or installation in confined
spaces), physical damage or tampering by unauthorized persons.

3-4.2.5 Heat producing equipment shall be located and used so as
to minimize the possibility of the ignition of combustibles.

3-4.2.6 When containers are located on a floor or roof, provisions
shall be made to minimize the possibility of containers falling over
the edge.

(2) Filling containers on roofs is prohibited. See 4-3.1.1(b).

3-4.2.7 Portable heaters, including salamanders, shall be equipped
with an approved automatic device to shut off the flow of gas to the
main burner, and pilot if used, in the event of flame extinguishment
or combustion failure. Such portable heaters shall be self-supporting
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unless designed for container mounting (see 3-4.3.4). Container
valves, connectors, regulators, manifolds, piping or tubing shall not
be used as structural supports. The following shall also apply:

(a) Portable heaters manufactured on or after May 17, 1967,
having an input of more than 50,000 Btuh (53 M]/h), and those
manufactured prior to May 17, 1967, with inputs of more than
100,000 Btuh (105 M]J/h), shall be equipped with either:

(1) A pilot which must be lighted and proved before the main
burner can be turned on, or

(2) An approved electric ignition system.
(b) The provisions of 3-4.2.7 are not applicable to the following:
(1) ‘Tar kettle burners, hand torches or melting pots.

(2) Portable heaters with less than 7,500 Btuh (8 Mj/h) input if
used with containers having a maximum water capacity of 214 1b (1

kg).

3-4.3 Buildings Under Construction or Undergoing Major
Renovation.

3-4.3.1 Containers may be used in buildings or structures under
construction or undergoing major renovation when such buildings
are not occupied by the public or, if partially occupied by the public,
containers may be used in the unoccupied portions with the prior ap-
proval of the authority having jurisdiction. Such use shall be in ac-
cordance with 3-4.3.1 through 3-4.3.9.

3-4.3.2 Containers, equipment, piping and appliances shall com-
ply with 3-4.2.

3-4.3.3 For temporay heating, such as curing concrete, drying
plaster and similar zpplications, heaters (other than integral heater-
container units covered in 3-4.3.4) shall be located at least 6 ft (1.8
m) from any LP-Gas container. '

3-4.3.4 Integral heater-container units specifically designed for the
attachment of the heater to the container, or to a supporting stan-
dard attached to the container, may be used, provided they are de-
signed and installed so as to prevent direct or radiant heat applica-
tion to the container. Blower and radiant type units shall not be
directed toward any LP-Gas container within 20 ft (6 m).

3-4.3.5 If two or more heater-container units of either the integral
or nonintegral type are located in an unpartitioned area on the same
floor, the container(s) of each such unit shall be separated from the
container(s) of any other such unit by at least 20 ft (6 m).
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3-4.3.6 If heaters are connected to containers manifolded together
for use in an unpartitioned area on the same floor, the total water
capacity of containers manifolded together serving any one heater
shall not be greater than 735 Ib (333 kg) [nominal 300 1b (136 kg)
LP-Gas capacity], and if there is more than one such manifold it
shall be separated from any other by at least 20 ft (6 m).

3-4.3.7 On floors on which no heaters are connected for use, con-
tainers may be manifolded together for connection to a heater or
heaters on another floor, provided:

(a) The total water capacity of the containers connected to any
one manifold is not greater than 2,450 1b (1111 kg) [nominal 1,000 1b
(454 kg) LP-Gas capacity], and -

(b) Manifolds of more than 735 lb (333 kg) water capacity
[nominal 300 Ib (136 kg) LP-Gas capacity], if located in the same un-
partitioned area, shall be separated from each other by at least 50 ft
(15 m).

' 3-4.3.8 The provisions of 3-4.3.5, 3-4.3.6 and 3-4.3.7 may be
altered by the authority having jurisdiction if compliance is imprac-
tical.

3-4.3.9 Storage of containers awaiting use shall be in accordance
with Chapter 5.

8-4.4 Buildings Undergoing Minor Renovation When Fre-
quented by the Public.

3-4.4.1 Containers may be used for repair or minor renovation in
buildings frequented by the public as follows: |

(a) During the hours of the day the public normally is in the
building the following shall apply:

(1) The maximum water capacity of individual containers shall
be 50 lb (23 kg) [nominal 20 lb (9 kg) LP-Gas capacity| and the
number of containers in the building shall not exceed the number of
workers assigned to using the LP-Gas.

(2) Containers having a water capacity greater than 214 Ib (1
kg) [nominal 1 1b (0.45 kg) LP-Gas capacity] shall not be left unat-
tended. '

(b) During the hours of the day when the building is not open to
the public, containers may be used in the building for repair or
minor renovation in accordance with 3-4.2 and 3-4.3, provided,
however, that containers with a greater water capacity than 214 1b (1
kg) [nominal 1 1b (0.45 kg) LP-Gas capacity] shall not be left unat-
tended.
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3-4.5 Buildings Housing Industrial Qccupancies.

3-4.5.1 Containers may be used in buildings housing industrial oc-
cupancies for processing, research or experimental purposes as
foliows:

(a) Containers, equipment and piping used shall comply with
3-4.2. '

(b) If containers are manifolded together, the total water capacity
of the connected containers shall be not more than 735 1b (333 kg)
[nominal 300 1b (136 kg) LP-Gas capacity]. If chere is more than one
such manifold in a room, it shall be separated from any other by at
least 20 ft (6 m).

(c) The amount of LP-Gas in containers for research and ex-
perimental use in the building shall be limited to the smallest prac-
tical quantity.

3-4.5.2 Containers may be used to supply fuel for temporary
heating in buildings housing industrial occupancies with essentially
noncombustible contents, if portable equipment for space heating is
essential and a permanent heating installation is not practicable,
provided containers and heaters comply with and are used in accord-
ance with 3-4.3.

8-4.6 Buildings Housing Educational and Institutional Oc-
cupancies. : |

3-4,.6.1 Containers may be used in buildings housing educational
and institutional laboratory occupancies for research and ex- .
perimental purposes, but not in classrooms, as follows:

(a) The maximum water capacity of individual containers used
shall be: _ :
(1) 50 Ib (23 kg) [nominal 20 Ib (9 kg) LP-Gas capacity] if used
in educational occupancies.

(2) 12 Ib (5.4 kg) [nominal 5 b (2 kg) LP-Gas capacity] if used
in institutional occupancies.

(b) If more than one such container is located in the same room,
the containers shall be separated by at least 20 ft (6 m).

(c) Containers not connected for use shall be stored in accordance
with Chapter 5, except that they shall not be stored in a laboratory
room.

3-4.7 Temporary Heating in Buildings in Emergencies.

$-4.7.1 Containers may be used in buildings for temporary emer-
gency heating purposes if necessary to prevent damage to the
buildings or contents, and if the permanent heating system is tem-
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porarily out of service, provided the containers and heaters comply
with and are used in accordance with 3-4.2 and 3-4.%, and the tem-
porary heating equipment is not left unattended.

3-4.8 Use in Buildings for Demonstmtmns or Training, or in
Small Containers.

3-4.8.1 Containers having a maximum water capacity of 12 1b (5.4
kg) [nominal 5 1b (2 kg) LP-Gas capacity] may be used temporarily
inside buildings for public exhibitions or demonstrations, including
use in classroom demonstrations. If more than one such container is
located in the same room, the containers shall be separated by at
least 20 ft (6 m).

3-4.8.2 Containers may be used ternporarily in buildings for train-
ing purposes related to the installation and use of LP-Gas systems,
provided:

(a) The maximum water capacity of individual containers shall be
245 1b (111 kg) [nominal 100 1b (45 kg) LP-Gas capacity], but not
more than 20 lb (9 kg) of LP-Gas may be placed in a single con-
tainer.

(b) If more than one such container is located in the same room,
the containers shall be separated by at least 20 ft (6 m).

(c) The training location shall be acceptable to the authority
having jurisdiction.

(d) Containers shall be promptly removed from the building when
the training class has terminated.

3-4.8.8 Containers having a maximum water capacity of 214 1b (1
kg) [nominal 1 lb (0.45 kg) LP-Gas capacity] may be used in
buildings as part of approved self-contained torch assernblies or simi-
lar appliances other than mobile cooking appliances.

3-4.9 Permanent Insiallations Using Portable Containers on
Roofs.

3-4.9.1 Containers may be installed on roofs of buildings of fire-
resistive construction, or noncombustible construction having essen-
tially noncombustible contents, or of other construction or contents
which are protected with automatic sprinklers (see NFPA 220, Sian-
dard on Types of Building Construction) in accordance with §-4.2
and the following:

(a) The total water capacity of containers connected to any one
manifold shall not be greater than 980 Ib (445 kg) [nominal 400 Ib
(181 kg) LP-Gas capacity]. If more than one manifeld is located on
the roof, it shall be separated from any other by at least 