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Preface

This is the First Edition of ANSI/CAN/UL/ULC 1337, Standard for LP-Gas, Natural Gas, and Manufactured

Gas Devices

for Engine Fuel Systems.

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation

of a Standards Development Organization.

This ANSI/G
approved in
Developmen
date of publig

In Canada, t
and English.

markings andl/or installation instructions to be in both official languages:

Comments o
should be su
(CSDS) at ht

Ul’'s Standa
should be al
those Stands

To purchase

http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

This Edition
Valves and S

This list repr
time, change

AN/UL/ULC 1337 Standard is under continuous maintenance, whereby ea(
compliance with the requirements of ANSI and SCC for accreditation of
Organization. In the event that no revisions are issued for a period\of four y
ation, action to revise, reaffirm, or withdraw the standard shall be initiated.

here are two official languages, English and French. All safetywarnings must
Attention is drawn to the possibility that some Canadiantauthorities may requ

I proposals for revisions on any part of the Standard may be submitted at any tin
bmitted via a Proposal Request in the On-Line Collaborative Standards Develog
ps://csds.ul.com.

ds for Safety are copyrighted by UL..Neither a printed nor electronic copy ¢
ered in any way. All of UL's Standards and all copyrights, ownerships, and rig

rds shall remain the sole and exclusive property of UL.

UL Standards, visit the UL.Standards Sales Site at

h revision is
a Standards
ears from the

be in French
ire additional

ne. Proposals
ment System

f a Standard
hts regarding

pbf the Standard has:been formally approved by the UL Standards Technical Panel (STP) on

afety Relief Valves-for Anhydrous Ammonia and LP-Gas, STP 125.

bsents the STP 125 membership when the final text in this standard was ballot
s in thelmembership may have occurred.

pd. Since that
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Underwriters |Laboratories Inc.
Telephone: (413) 755-2729
E-mail: ULCStandards@ul.com
Web site: uls¢.org
This Standard is intended to be used for conformity assessment.
The intended-pHmary—apphcation—ofthisstandardis—stated-in-its—scope—ttis—impertantté note that it

remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET

ANGLAISE
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INTRODUCTION
1 Scope

1.1 This standard sets forth minimum requirements for the following types of devices for engine fuel
system applications intended for use with liquefied petroleum gas (LP-Gas), natural gas, and/or
manufactured gas.

a) Automatic shutoff valves — electrically operated or vacuum actuated (mechanical);

b) Combination manual/automatic shutoff valves — electrically operated or vacuum actuated
(mechanical);

c¢) Cafburetors or air-fuel mixers;

d) Repulators;

e) Vaporizers and vaporizer/regulators;

f) Filt¢rs and strainers;

g) Fuel locks and fuel-lock filters;

h) Fitlings and connectors;

i) Quitk connect couplings and quick closing couplings;
j) Liquid level gauges;

k) Liquid level control valves (also knownas’overfilling prevention devices);
I) Low level sensor;

m) Rglief devices; and

n) Fugl control valves.

1.2 Producis covered by this standard are intended to be installed and used in accordance with the
applicable Cpdes and Regulations as determined by the Authority Having Jurisdiction (AHJ), such as, but
not limited to

a) In the United States:

afiad D
LLA~A% ]

[P + latioa O fad
- LIYUTTIT U I Jdo U

CuuIrcurt

2. Vehicular Natural Gas Fuel Systems Code, NFPA 52; and

3. Standard for the Installation and Use of Stationary Combustion Engines and Gas
Turbines, NFPA 37.

b) In Canada:
1. Natural gas and propane installation code, CSA B149 Series;

2. Provincial or other regulations.

1.3 Devices covered by this standard are intended to be installed and used on vehicle (automobile, fork-
lift, etc.) or engine generators. This standard does not cover these devices for general use.
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1.4 Except for such observations as are required to ascertain performance characteristics, the assigning
of flow capacity ratings are not within the scope of these requirements.

1.5 These requirements do not cover products for use in hazardous (Classified) locations.

2 Components

21
requirements

for that component.

2.2 A component is not required to comply with a specific requirement that:

Except as indicated in 2.2, a component of a product covered by this standard shall comply with the

a) Inv
produ

b)lss

2.3 A comp
use.

2.4 Specific
capabilities.
temperatures

3 Units of

3.1 Values
approximate

4 Referenced publications

4.1 The dod

code or standlard appearing in thesrequirements of this Standard shall be interpreted as re

latest edition
ANSI/ASME |

ASTM B86, §

blves a feature or characteristic not required in the application of the comp
Lt covered by this standard, or

Liperseded by a requirement in this standard.

bnent shall be used in accordance with its rating established. for the intended

components are incomplete in construction features or restricted in
Such components are intended for use only undep limited conditions, suc
not exceeding specified limits, and shall be used-only under those specific cond

heasurement

stated without parentheses are the requirement. Values in parentheses are e
nformation.

uments shown below are-feferenced in the text of this Standard. Any undated r
pf that code or standard.
B1.20.1, Pipe-Threads, General Purpose

tandard. Specification for Zinc-Alloy Die Castings

Qion vl + AMathac] fore D, 1

......

ASTM D471,

onent in the

conditions of

performance
h as certain
tions.

planatory or

bference to a
ferring to the

-
Ariddaru 1ot iviciriou 1ur tyu

ASTM B858, Standard Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress
Corrosion Cracking in Copper Alloys

CSA-C22.2 No. 157, "Intrinsically Safe and Non-Incendive Equipment for Use in Hazardous Locations"

CSA-C22.2 No. 60079-0, Explosive Atmospheres — Part 0: Equipment — General Requirements

CSA-C22.2 No. 60079-11, Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic Safety "I"

NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines

NFPA 52, Vehicular Fuel Systems Code
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NFPA 58, Liquefied Petroleum Gas Code

UL 157, Gaskets and Seals

UL 119, Outline of Investigation for Adapters, Fittings, and Couplings for Anhydrous Ammonia and Fuel

Gases

UL 429, Elec

UL 508, Indu

trically Operated Valves

strial Control Equipment

UL 565, Liqufd-tevel Gauges and Imaicators Tor AnNyarous Ao and tP-Gas

UL 840, Insy

UL 913, Intri
Hazardous (

ation Coordination Including Clearance and Creepage Distances for Electrical E

nsically Safe Apparatus and Associated Apparatus for Use in Class-, I, and
Classified) Locations

UL 1004-1, Rotating Electrical Machines — General Requirements

UL 1349, Outline of Investigation for LP-Gas Vaporizers

UL 1977, Component Connectors for Use in Data, Signal, Control, and Power Applications
UL 2227, Ovgrfilling Prevention Devices

UL 60079-0, |Explosive Atmospheres — Part 0: EQuipment — General Requirements

UL 60079-11| Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic Safety "i"
UL/ULC 125 Flow Control Valves for Ahhydrous Ammonia and LP-Gas

UL/ULC 132] Safety Relief Valves for Anhydrous Ammonia and LP-Gas

UL/ULC 144 LP-Gas Regqulators

Abbreviations

ANSI — American Nationat- Standards institute

ASME — American Society of Mechanical Engineers

ASTM — American Society for Testing and Materials

CSA — Canadian Standards Association

NFPA — National Fire Protection Association

5 Glossary

5.1 Forthe

purposes of this standard, the following definitions apply.

quipment

I, Division 1,
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5.2 AUTOMATIC SHUTOFF VALVE — A type of shutoff valve that uses energy (electrical or mechanical)
based upon some input, to open and close the valve member.

5.3 COMBINATION MANUAL/AUTOMATIC SHUTOFF VALVE — A shutoff valve for fuel gas service that
can be operated by both manual and automatic means.

5.4 FUEL LOCK - An industry term used to indicate an automatic shutoff valve that is placed in the fuel
line ahead of the vaporizer-regulator.

5.5 FUEL LOCK FILTER — A device that combines a fuel lock (automatic shutoff valve) with a fuel gas

filter.

5.6 INTRIN
normal or ab
conditions in
malfunction o
and other sim

5.7 LIQUEHR
exceeding th
hydrocarbons
(normal butarn

5.8 LOCKU
regulator und

5.9 MANUH
carbon mono.

5.10 NATUH
along with oth

511 QUICK
provides for

without the u
threads and ¢

5.12 QUICK
provides for

SICALLY SAFE CIRCUIT — A circuit incapable of releasing sufficient electrieal 4
normal conditions to cause ignition of a specific hazardous atmospheric(mixtu
clude unintentional damage to any part of the equipment or wiring, insula
f electrical components, application of overvoltage, adjustment and maintenanc
ilar conditions.

IED PETROLEUM GAS (LP-GAS OR LPG) — Any material’having a vapor
at allowed for commercial propane that is composed)predominantly of f
, either by themselves (excluding propylene) as mixtures: propane, propy
e or isobutane) and butylenes.

P PRESSURE — The outlet pressure of a positive outlet pressure type vaporize
br no flow conditions.

ACTURED GAS - Synthetically prodiiced mixture of methane and other ga
Kide, produced by chemically treating‘coal.

RAL GAS — A naturally occurring hydrocarbon gas mixture consisting primarily
er hydrocarbons, carbon-dioxide, nitrogen, and hydrogen sulfide.

CLOSING COUPLING — A device that consists of two parts (male and fe
h means of connecting and disconnecting a fuel gas cylinder assembly from
e of tools. The-two parts are threaded together. The coupling incorporates 1-
ach part contains a check valve that closes when the two parts are separated.

CONNECT COUPLING - A device that consists of two parts (male and fe
b _means of connecting and disconnecting a fuel gas cylinder assembly from

energy under
re. Abnormal
ion or other
e operations,

pressure not
he following
ene, butane

r-regulator or

bes, such as

of methane,

male), which
the fuel line
1/4 in ACME

male), which
the fuel line

without the u

5o 0f tools. The two pnr’rc are lr_\llehad fngni‘hnr and are not threaded__Each p

rt contains a

check valve that closes when the two parts are separated.

5.13 REGULATOR, NEGATIVE OUTLET PRESSURE TYPE — A secondary stage fuel gas regulator that
takes in vapor at a specified pressure and then reduces the pressure to a pressure less than atmospheric
pressure (vacuum) at its outlet or final stage. This term may also apply to vaporizer-regulator.

5.14 REGULATOR, POSITIVE OUTLET PRESSURE TYPE - A regulator (primary or secondary type)
that takes in fuel gas vapor at a specified pressure and then reduces the pressure to a lower pressure, but
greater than atmospheric pressure at its outlet or final stage. This term may also apply to vaporizer-
regulator.

5.15 REGULATOR, PRIMARY STAGE TYPE — A type of regulator for fuel gas, that has an inlet pressure
rating equal to or greater than cylinder pressure or main gas supply pressure and reduces this pressure to
some lower pressure.
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516 REGULATOR, SECONDARY STAGE TYPE - A type of regulator for fuel gas that has an inlet
pressure rating less than cylinder or main gas supply pressure. It is intended for connection into the fuel
gas train at some point after a primary stage regulator. It serves as the final regulator in the fuel train.

5.17 STATIC SEAL — A seal that is not subject to mechanical movement or other applied forces other
than compressive forces that are applied during installation and maintained during normal use conditions.

5.18 VAPORIZER-REGULATOR — A combination vaporizer and primary stage regulator that takes in
liquid fuel at its inlet and adds heat to change the liquid to a vapor and then reduces the vapor pressure to
a specified amount at its outlet or final stage.

6 Pressurgq-and Temperature Ratings

6.1 The prassure rating of a device intended for use in LP-Gas service subjected to(contdiner pressure
shall not be Jess than 250 pounds per square in (psi) (1.7 MPa) and shall not exceed 1/5|of its rupture
pressure.

6.2 The prgssure rating of a device intended for use in natural gas, manufactured gas, or LP-Gas service
not subjectedl to container pressure shall be in accordance with the manufacturer's rating|and shall not
exceed 1/5 of its rupture pressure.

6.3 The temperature rating for devices other than those installed\in an engine compartment shall comply
with the following ranges:

a) For outdoor use devices, minus 40 °C (minus 40Q°F) to 55 °C (130 °F), or

b) For indoor use devices, 0 °C (32 °F) to 55.5€C (130 °F).

6.4 For devices within an engine compartment, the temperature range shall be set by the manufacturer,
but shall not pe smaller than the range in (a) above. See Accelerated Aging Test, Section 35.

CONSTRUCTION
7 General

7.1 An endine fuel device shall include all of the components required for its normal|function and
installation, gnd shall-b€ furnished as a single unit or assembly.

7.2 When an-éngine fuel device is of a design that requires the use of special pipe flanges, gaskets,
bolts, or othdr special fitting i i i 1nished by the
manufacturer with each device.

pe Nds Oor pd O MAakKing a Prope nstaiation 1CN PAri ndill De

7.3 A seat disc shall be attached to its poppet or holder, or otherwise assembled so as to prevent it from
becoming dislocated under service conditions. The means to secure the disc shall not rely on cement or
adhesive.

7.4 Vaporizers and vaporizer-regulators shall not be provided with a fusible plug.
8 Materials

8.1 Fluid-confining parts of a device or operating parts shall have the strength and durability to provide
reliable service of the parts and of the assembly.
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8.2 To determine compliance with 8.1, a material (except a valve disc or soft seat, a seal ring, a
diaphragm, or a gasket) shall have a melting point (solidus temperature) of no less than 510 °C (950 °F)
and a tensile strength of no less than 10,000 psi (68.9 MPa) at 204 °C (400 °F).

Exception No. 1: Bodies and bonnets of vaporizer-requlators, and regulators are allowed to be made of
Zinc alloys AG 40A, AG 40B, AC 41A, or AC 43A as specified in the Standard Specification for Zinc and
Zinc-Aluminum (ZA) Alloy Foundry and Die Castings, ASTM B86.

Exception No. 2: Fluid confining parts of vaporizer-regulators are not required to comply with 8.2 if the fluid
passage is restricted by a No. 54 drill orifice [0.055 in (1 mm)] or the flow of gas will be stopped if a fault
occurs in the fluid confining portion.

ptallic part in contact with fuel gas which will cause unsafe operation or IeakaJ;e of the fuel
bsistant to the action of such fuel gas.

8.3 A nonm
gas shall be |

8.4 With reference to the requirement in 8.3, elastomeric materials shall be subjeeted to:

a) Thg Accelerated Aging Test, Section 35;

b) Thg Fuel Gas Compatibility Test, Section 36; and

¢) Thg Low Temperature Test, Section 37.

Exception No
propylene po
polymers (nyi

Exception No
are not requin

8.5 With ref
a) The

b) The

8.6 Nonduc
devices. This

8.7 A brazin

1: Acetal polymers, chlorotrifluorethylene polymers, tetrafluorethylene, fluoring
lymers and polyamides of composition polyhexamethylene adipamide or po
on 6, 6/6 or 6/16) shall only be subjected tathe Accelerated Aging Test, Section

. 2: Nonmetallic parts that serve as:static seals in negative pressure chambers
ed to be subjected to the Fuel Gas Compatibility Test or Low Temperature Test.

brence to the requirement in(8.3, polymeric materials shall be subjected to:
Accelerated Aging Test, Section 35; and

Fuel Gas Compatibility Test, Section 36.

ile cast iron=(regular gray iron) shall not be used for bodies or closures fo
does notprohibit the use of nodular iron.

g material used for joining pressure-confining parts of an engine fuel device

melting point

vted ethylene
ycaproamide
35.

of regulators

engine fuel

shall have a

solidus. fnmpnrnh |rn) of noless than 538 °C (100(\ °|:)

8.8 Metals used in combination shall be galvanically compatible. Aluminum shall not be used in
combination with copper or copper alloy.

8.9 When corrosion of a part interferes with the proper function of a valve, the part shall be of a
corrosion-resistant material or be provided with a corrosion-resistant protective coating.

8.10 A protective coating shall provide resistance against corrosion, to a degree no less than that
provided by the protective coatings specified in 8.11.

8.11

have a thickness of no less than 0.0005 in (0.013 mm).

Cadmium plating shall have a thickness of no less than 0.0003 in (0.008 mm), and zinc plating shall
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Exception: On parts where threads constitute the major portion of the area, the thickness of the cadmium
or zinc plating shall be no less than 0.00015 in (0.0038 mm).

8.12 When warping of a casting affects the tightness of liquid-confining joints or the proper fit of parts,
the casting shall be stress-relieved to reduce the risk of warping.

8.13 A part made of drawn brass or machined from brass rod shall be capable of withstanding, without
cracking, the Moist Ammonia Air Stress Cracking Test, Section 38, for copper and copper alloys.

9 Bodies

9.1 A threagetd-section—e
with a section to serve as a wrench grip.

o¢ constructed

9.2 Pipe th
ANSI/ASME

reads shall be in accordance with the Standard for Pipe Threads, General Purpose (Inch),
B1.20.1.

Exception: Bngine fuel devices intended for use in installations where pipé\fittings incorporate other than

NPT type thn
standard con

9.3 Jointsi
the turning e

9.4 A flang
Pipe Flangeq

design determined by investigation to be appropriate for the application. See 7.2.

bads shall be permitted to be provided with pipe threads complying with a nation|
npatible with those fittings. The pipe thread type shall be identified in accordancg

n a body constructed of two or more parts shall be prévented from loosening a
fort exerted by connecting or disconnecting piping: See the Deformation Test, S

e of a flange-type device shall comply with<the appropriate American Nationa
and Flanged Fittings covering the material from which the flange is made, or i

al pipe thread
with 40.4.

5 the result of
bction 23.

Standard for
t shall be of a

9.5 Openings for bolts or screws used for‘assembly shall not extend through the outer walls of a body
into a liquid-Handling section.

10 Springg

10.1 A spripg shall be guided“and arranged to minimize binding, buckling, or other interference with its

free movemgnt. When required, ends of a spring shall be closed and squared.

11 Electricplly Operated Automatic Shutoff Valves and Devices Containing Solenoids or Other
Electrical COmponents

11.1  Electrically operated automatic shutoff valves shall comply with the requirements for "automotive
fuel valves" in the Standard for Electrically Operated Valves, UL 429, except as noted in 11.4. Additionally,
electrically operated automatic shutoff valves shall comply with the Vibration Test, Section 29.

Exception No. 1: Valves intended for use with male plugs and female receptacle wiring connectors need
not be marked with the intended mating connector.

Exception No. 2: For these applications, male plug and female receptacle wiring connectors evaluated in
accordance with the Standard for Component Connectors for Use in Data, Signal, Control, and Power
Applications, UL 1977, are considered to be representative of the connector requirements in the Standard
for Electrically Operated Valves, UL 429 and may be provided instead of field wiring connections.

Exception No. 3: Spacings evaluated to the Standard for Insulation Coordination Including Clearance and
Creepage Distances for Electrical Equipment, UL 840, in accordance with this option in the Standard for
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Electrically Operated Valves, UL 429, shall be based on Overvoltage Category lll (safety valves) and no
further control or identification of this Overvoltage Category is required.

11.2 Combination Manual/Automatic Shutoff Valves shall incorporate an excess flow check valve. The
manual valve and excess flow check valve portion shall comply with the requirements for "other than
safety relief valves" in the Standard for Flow Control Valves for Anhydrous Ammonia and LP-Gas, UL 125.
The electrically operated portion of the valve shall comply with 11.1.

11.3 The manual valve and excess flow check valve portion of the device as described in 9.2 shall
comply with the requirements of this standard when intended for use with natural gas or manufactured
gas.

11.4 Electrigally operated fuel locks and automatic shutoff valves for use as other than prin||ers, shall be
considered "gafety valves". Electrically operated fuel locks and automatic shutoff valvestused jas primers in
vaporizer-regulators, and on air fuel mixers and carburetors, shall be considered "gengral purpose
valves", and gubjected to the Solenoid Primer Cycling Test, Section 30. All electrically operatgd valves that
are required tp be subjected to the deformation test shall be subjected to the Deformation Tes}, Section 23,
in lieu of, or i} addition to, the deformation test in the Standard for Electrically Operated Valves, UL 429.

11.5 Electri¢al components such as switch contacts, a resistance heatifng element, or a part
or glow that gre included in a device for an engine fuel system shall‘pot be located in the mai

that may arc
n gas stream

or in a comp
indicated in 1]

11.6 Electrid
safe circuit in

brtment that may contain gas in the event of ruptufe of a bellows or diaphrag
1.6 or 11.7.

al parts may be located in a gas containing’compartment only if supplied by a
accordance with the following:

a) In the United States:

b) In

1. UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparat
Class I, Il, and Ill, Division t,;Hazardous (Classified) Locations;

m, except as

n intrinsically

s for Use in

2. UL 60079-0 Explosive"Atmospheres — Part 0: Equipment — General Requirements; and

3. UL 60079-11 Explosive Atmospheres — Part 11: Equipment Protection by In

i".
anada:

1. GSA-C22.2 No. 157, "Intrinsically Safe and Non-Incendive Equipmen
Hazardous Locations"; or

frinsic Safety

for Use in

2. CSA-C22.2 No. 60079-0 Explosive Atmospheres — Part 0: Equipment — General

Requirements; and

3. CSA-C22.2 No. 60079-11, “Explosive Atmospheres — Part 11: Equipment Protection by

Intrinsic Safety "I"

11.7 Electrical parts may be located in a compartment that may contain gas in the event of rupture of a
bellows or diaphragm if a sample of a device has been subjected to an Ignition Test, Section 39. During
the test, there shall be no throwing of parts and ignition of a flammable gas-air mixture in the compartment
containing the electrical parts shall not cause ignition of a similar mixture in the main gas stream.

Exception: The Ignition Test is waived when the compartment containing the electrical parts is fully potted,
encapsulated, filled with silicone, or equivalent so no air is present, and low level sensors with capacitors,
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diodes, or other solid state components shall comply with the breakdown test in the Standard for Industrial

Control Equipment, UL 508.
12 LP-Gas Liquid Level Gauges

12.1 Liquid level gauges for LP-Gas service shall comply with the requirements in the

Standard for

Liquid-Level Gauges and Indicators for Anhydrous Ammonia and LP-Gas, UL 565. Additionally, the liquid

level gauge shall comply with the Vibration Test, Section 29.

12.2 Liquid level gauges intended for natural gas or manufactured gas service shall comply with the

requirements in this standard.

13 LP-Gas|Automatic Liquid Level Control Valves
13.1  Auton
Standard for
shall comply

atic liquid level control valves for LP-Gas service shall comply with the ‘requir
Overfilling Prevention Devices, UL 2227. Additionally, the automatic¢ liquid leve
with the Vibration Test, Section 29.

13.2 Aliqu
the requirem

d level control valve intended for natural gas or manufactured gas service sha
ents in this standard.

14 Vacuum Actuated Fuel Locks and Automatic Shutoff Valvées

14.1  Vacuum actuated (mechanical) fuel locks and vacuum actuated automatic shutoff va
for LP-Gas dervice shall comply with the Standard for(Rlow Control Valves for Anhydrous 4
LP-Gas, UL/ULC 125. Additionally, these devices shall comply with the Vibration Test, Sectio

14.2 Vacuum actuated (mechanical) fuel locks*and vacuum actuated automatic shutoff va
for natural ggs or manufactured gas service shall comply with the requirements in this standa

15 Regulalors, Vaporizers, and Vaporizer-Regulators

15.1  Primafy and secondary stage regulators for LP-Gas applications shall comply with the
in the Standard for LP-Gas~Regulators, UL/ULC 144. Additionally, the regulator shall co
Vibration Tegt, Section 29

15.2 Primafy and.secondary stage regulators for natural gas or manufactured gas servicq
with the appl{cablerequirements in this standard.

ements in the
control valve

| comply with

lves intended
Ammonia and
h 29.

lves intended

rd.

requirements
mply with the

shall comply

15.3 Vaporizers for LP-Gas service shall comply with the Outline of Investigation for LP-Gas Vaporizers,

UL 1349. Additionally, these vaporizers shall comply with the Vibration Test, Section 29.

15.4 Vaporizers for natural gas or manufactured gas service shall comply with the requirements of this

standard.

15.5 Vaporizer-Regulators for fuel gas service shall comply with the requirements of this outline.

16 Relief Devices

16.1 Hydrostatic relief valves for LP-Gas applications shall comply with the requirements in
for Safety Relief Valves for Anhydrous Ammonia and LP-Gas, UL 132. Additionally, the reli
comply with the Vibration Test, Section 29.

the Standard
ef valve shall
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16.2 Hydrostatic relief valves for natural gas or manufactured gas service shall comply with the
requirements in this standard.

17 Air-Fuel Mixers/Carburetors
17.1 Electrically operated air-fuel mixers or carburetors shall meet the requirements of 11.4

17.2 Mechanically operated air-fuel mixers or carburetors shall comply with the requirements in this
standard.

18 Fittings and Connectors

18.1 Fittingg for use with fuel gases shall comply with the requirements in the Standard/for Adapters,
Fittings, and Couplings for Anhydrous Ammonia and Fuel Gases, UL 119. Additionally,these [devices shall
comply with the Vibration Test, Section 29, when installed as intended.

19 Filters

19.1 Fuel ggs filters shall be subjected to the Leakage and Hydrostatic-Strength Tests, in accordance
with Sections|24 and 27 respectively.

19.2 For fugl gas filters provided as part of an overall assembly, such as a fuel-lock filter gssembly, the
filter portion shall comply with 19.1.

20 Motors

20.1 Motorg shall comply with the requirements’in the Standard for Rotating Electricall Machines —
General Reqyirements, UL 1004-1.

21 Low LeVel Sensors

21.1 Low lejel sensors shall comply with the temperature test in the Standard for Electrically Operated
Valves, UL 449.

PERFORMANCE

22 General

22.1 Repres ) ibjected to the
tests described in these reqwrements Addltlonal samples of parts constructed of nonmetalllc materials,
such as seal materials and valve seat discs, are required for physical and chemical tests. Tests are
conducted at room temperature 21 £5.5 °C (70 £10 °F) unless otherwise indicated.

22.2 Leakage tests at pressures of 1000 psi (6.9 MPa) or less are to use a source of aerostatic pressure
such as air, nitrogen or other inert gas. Leakage tests at pressures greater than 1000 psi are to be
conducted using a source of hydrostatic pressure such as water. For products tested with an aerostatic
source, if the sample is submerged in water to detect leakage, the sample shall be submerged to a depth
not greater than 4 in (101 mm), measured from the highest point on the sample. If tubing is connected to
the outlet, to determine seat leakage, the end of the tubing shall be submerged in water to a depth not
greater than 1 in (25 mm). The use of a soap and water solution, or other leak detection solution, that can
be applied over the entire body section of the sample, is an alternate method to check for external
leakage.
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22.3 Water or other liquid may be used for developing the required pressure in a hydrostatic pressure
strength test.

22.4 All leakage tests conducted using an aerostatic pressure source are to be maintained for at least
1 min. All leakage tests conducted using a hydrostatic pressure source are to be maintained for a
minimum of 5 min. All hydrostatic strength tests are to be conducted for at least 1 min.

22.5 The investigation is to be limited to the service conditions for which the product is intended, such as
the fluid handled and the pressure of the fluid. Samples shall be tested in the orientation intended in
service, and as indicated in the installation instructions.

samples and
ance with the
tests in this $tandard is being determined, unless otherwise noted, three samples of e€ach fype of device
shall be subjected to each required test.

23 Deformption Test

23.1 Joints|in a device shall not leak, nor shall there be evidence of leosening of joints | distortion, or
other damage resulting from the stress imposed on pipe-threaded segtions when tested ipn accordance
with these refjuirements.

23.2 Each sample device shall be rigidly anchored or otherwise supported. A length of Schedule 80 pipe
is to be conrfected to a female pipe threaded section of the*body. The male threads shall have pipe joint
sealing compound or polytetrafluoroethylene (PTFE) tape applied to them first or be coated as specified
by the manufacturer. Each pipe is then to be tightenedto the torque specified in Table 21.1.

Table 21.1
Torque requirements for pipe connections

Pipe size, npminal Outside diameter, Torque,
inches in (mm) pound-inches (N'm)
1/8 0.4 (10.3) 150 (17)
1/4 0.5 (13.7) 250 (28)
3/8 0.7 (17.2) 450 (51)
12 0.8 (21.3) 800 (90)
3/4 1.1 (26.7) 1000 (113)
1 1.3 (33.4) 1200 (136)
1-1/4 1.7 (42.2) 1450 (164)
1-1/2 1.9 (48.3) 1550 (175)
2 24 (60.3) 1650 (186)
2-1/2 2.9 (73.0) 1750 (198)
3 35 (88.9) 1800 (203)
4 4.5 (114.2) 1900 (214)

23.3 After the torque force has been applied to each connected pipe, the test sample is to be subjected
to the Leakage Test, Section 24.

23.4 Upon removal of the pipe from the test sample, the assembly is to be examined for loosening of
body joints.
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24 Leakage Test

241 An engine fuel device shall not leak in excess of the amount defined in this section, and shall not
show evidence of porosity in castings, when tested as described in this section. A positive shutoff valve
and a pressure indicating device are to be installed in the supply piping. The pressure indicating device is
to be installed in the piping between the shutoff valve and the sample under test. When lock up pressure is
being monitored, a second pressure indicating device shall be installed in the outlet of the sample. The

pressure indicating devices shall comply with one of the following:

a) An analog gauge having a pressure range such that the test pressure is between 30 and 70 % of
the maximum scale reading of the gauge;

b) A {
includ

c) Any

24.2 Vapori
leakage test
not be greate

24.3 Primar
leakage test ¢
the outlet an
rated pressur
regulator is a
observed ang
pressure, the

24.4 Vapori

subjected to @ leakage test as follows. Samples are in accordance with 22.6. With the outlet o

of each samy
incorporates
pressure is m
adjustments
endurance, v
of the tests.

24.5 Secon
as follows. Sa

rATSAUCeT oot
bs the test pressure; or

other device that is equivalent to the devices in (a) or (b).

rer-regulators and regulators having a positive outlet pressuresshall be sub]
hs described in 24.3. The lock-up pressure at two times maximum rated inlet p
F than 150 % of the value determined at rated inlet pressure,

y and secondary regulators of the positive outlet pressure type are subject
s follows. Samples are in accordance with 22.6. A¢ressure indicating device is
I a test pressure equal to the maximum rated pressure and then two times t
e is applied. Each pressure is applied for a period of 1 min at the inlet of the
djustable, the test shall be conducted at théZmaximum setting. The outlet pres

recorded after stabilization is achieved."During the test at two times maximu
sample is to be checked for external leakage in accordance with 22.2.

rer-regulators and primary stage)regulators of the negative outlet pressure 1

le shall be subjected to,aest pressure of two times the rated inlet pressure.
any adjustment means,-the test is conducted at minimum and maximum §
aintained for 1 min_There shall be no leakage at the outlet or at any body joint 3
when determined™in accordance with 22.6. This test shall be repeated 1
bration, and fréeze tests; one sample for each test. No leakage shall be obsen

jary stage regulators having a negative outlet pressure shall be subjected to a
mples'shall be in accordance with 22.6. At manufacturer's maximum rated inlet
be observed at the outlet or at any joints in accordance with 22.2. At

pressure that

ected to the
ressure shall

bd to a seat
connected to
e maximum
Hevice. If the
sure shall be
m rated inlet

ype shall be
pen, the inlet
If the device
settings. The
t all possible
ollowing the
bed after any

leakage test
pressure, no
2 times the

leakage shal

manufacturer's maximum rated inlet pressure, there shall be no leakage at any body joints in accordance
with 22.2. Additionally, there shall be no leakage at the outlet is excess of 200 cc/h. Leakage at the outlet
is determined by a suitable flow meter connected to the outlet or other suitable means. This test shall be
repeated following the endurance and vibration tests; one sample for each test.

24.6 ACME threaded quick closing couplings for LP-Gas service shall be subjected to this test. Samples
shall be in accordance with 22.6. With the outlet open, the inlet of the coupling shall be subjected to an
aerostatic pressure of two times the rated inlet pressure and examined for leakage past the seat in
accordance with 22.2. Each sample shall also be subjected to aerostatic pressure while connected to a
mating socket or coupling with one end plugged. The assembly shall be examined for external leakage
using the procedure described in 24.3. The pressure shall be maintained for 1 min in each case.

24.7 All other devices not covered in 24.2 — 24.6 shall be subjected to a leakage test as follows. Samples
shall be in accordance with 22.6. Valves and fittings having a maximum rated pressure of 500 psig
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(3450 kPa) or less shall be subjected to a test pressure of 2 times maximum rated pressure. Valves and
fittings having a maximum rated pressure greater than 500 psig shall be subjected to a test pressure of 1-
1/2 times maximum rated pressure. There shall be no leakage through stems, body seals, or other joints,
or past the seat in accordance with 22.2. For external leakage tests, the test pressure is applied in the
direction of normal gas flow, with the device open and the outlet blocked. For seat leakage tests, the test
pressure is applied in the direction of normal gas flow, with the device in the closed position and the outlet
open.

25 Endurance Test

25.1
regulator, or |ig
aerostatic inlet pressure of rated pressure for regulators, other than vaporizers or vaporizer-
LP-Gas servjce, and the outlet or vacuum port is connected to an appropriate vacuum-oro
(as specified| by the manufacturer). For vaporizers and vaporizer-regulators for LP-Gas ser\
(690 kPa) is used. Each device shall be cycled 100,000 times by varying the vacdum or pos
from maximym setting to atmospheric pressure. The sample shall meet the requirements o

One sample of each type of vaporizer, vaporlzer-regulator secondary stage or prlmary stage

to a constant
regulators for
Litlet pressure
ice, 100 psig
itive pressure
the Leakage

Test, Section 24, before and following this test, except for vaporizers and vaporizer-regulators, the lock-up

pressure shgll not exceed 130 % of the value determined initially during the\l'eéakage Test, Se

25.2 One sample of each type of non-electric automatic shutoff valve, fuel-lock and fuel-I
be subjecteq to this test. The sample is connected to a constant aerostatic inlet pressur

ction 24.

bck-filter shall
b of 100 psig

(690 kPa) fogr LP-Gas service and rated inlet pressure for natdral gas service, and the dgvice is to be

mechanically or otherwise cycled 100,000 times. The sample shall meet the requirements of

Test, Section 24, before and following this test.

releasing th
and following

pressure. The sample shall meet the requirements of the Leakage Test, Secti
this test.

25.5 For any device{in-25.1 — 25.4 that has a manual actuation feature, that manual de
tested as shgwn in 25.2 — 25.4 as applicable, except the duration of the test shall be 6000 cyq

26 Start-Tq-Discharge Test for Relief Valves

the Leakage

lipling is to be
psig and the
t component.

ing this test.

is connected
applying and
on 24, before

vice shall be
les.

26.1 Three samples of the device shall be subjected to this test. The "first trial" start-to-dis

charge (s-t-d)

pressure, as described in 26.5, for each sample shall not be less than 100 % or more than 110 % of the
marked set pressure of the device. The "final" s-t-d pressure result for the three samples shall be based on
the average of the three measurements in accordance with 26.6. Each individual sample measurement for
"final" s-t-d pressure shall be within £3 % of the average of the three samples, and the average "final" s-t-d
pressure shall not be less than 100 % or more than 110 % of the marked set pressure of the device.

26.2 The resealing pressure of the device for each trial as described in 26.6 shall not be less than 90 %
of the initially observed start-to-discharge pressure for each trial.

26.3 Each sample is to be connected to a source of regulated aerostatic pressure by connecting it to a
hose assembly, pressure confining pipe section, or container that has a pressure rating at least equal to
the marked set pressure of the sample. A positive shutoff valve and a pressure indicating device are to be
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installed in the supply piping. The pressure indicating device is to be installed in the piping between the
shutoff valve and the sample under test. When lock up pressure is being monitored, a second pressure
indicating device shall be installed in the outlet of the sample. The pressure indicating devices shall

comply with one of the following:

a) An analog gauge having a pressure range such that the test pressure is between 30 and 70 % of
the maximum scale reading of the gauge;

b) A digital transducer, or other digital gauge, that is calibrated over a range of pressure that
includes the test pressure; or

c) Any other device that is equivalent to the devices in (a) or (b).

26.4 Each
(102 mm). It
orientation. A
such that it ¢4
to permit fillin

26.5 With th
25 psig (172
increased slo
bubble occur
then be slow|
sample is co
valve shall th
pressure at W
as the resea
within 2 psig.

26.6 The va

the "final" s-t-
27 Hydrost|
27.1 Three

subjected to
rated inlet prg

gample is then to be submerged into a water bath or tub to a depth of not'm

is preferred that the sample be positioned so that its discharge is in.@"\vert
ternately, the outlet connection of the sample may be filled with water ifithe ¢
n be filled to detect bubbles. The drain hole of the sample may be taped or othd
j the cavity with water.

e positive shutoff valve open, the regulated source of pressure shall be increg
kPa) of the set pressure and held for approximately 10 t0)15 s. The pressure
wly at a rate not in excess of 2 psig (14 kPa) per seéeond. The pressure at w
5 is to be recorded as the "first trial" start-to-discharge (s-t-d) pressure. The p
y increased until the discharge bubbles resemble*a "very gentle" boil, at wh
nsidered to be unseated and no increase in pressure is to be applied. The pg
en be closed tightly, which should slowly @ecrease the pressure to the sanj
hich the bubbles cease (no bubble detected within a 10 to 15 s time period shal
ing pressure. Trials shall be conducted until two consecutive s-t-d pressure

lues from all of the trials, after_the first trial, of a single sample are to be avera
d pressure for that sample.

atic Strength Test

samples shall\bé subjected to this test. All portions of the engine fuel de
ated inlet pressure shall be subjected to a hydrostatic pressure of five times t
ssure. The pressure is maintained for at least 1 min. There shall be no rupture.

27.2 A posi
pressure indi¢a

ive shutoff valve and a pressure |nd|cat|ng device are to be installed in the supp

bre than 4 in
cal upwards
pnstruction is
rwise closed

sed to within
shall then be
hich the first
ressure shall
ich point the
sitive shutoff
ple, and the
be recorded
readings are

jed to obtain

ice that are
he maximum

Y piping. The

test. The pressure |nd|cat|ng dewces shall comply W|th one of the foIIowmg

ample under

a) An analog gauge having a pressure range such that the test pressure is between 30 and 70 % of
the maximum scale reading of the gauge;

b) A digital transducer, or other digital gauge, that is calibrated over a range of pressure that
includes the test pressure; or

c) Any other device that is equivalent to the devices in (a) or (b).

27.3 For engine fuel devices other than regulators and vaporizer-regulators, the pressure shall be
applied to the inlet with the device in an open position and the outlet plugged. Regulators and vaporizer-
regulators shall have the pressure applied to that portion of the regulator subjected to inlet pressure. For
Quick-Closing Couplings the test shall be conducted with the mating components connected together.
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27.4 The samples of a vaporizer regulator shall be previously subjected to the Deformation Test, Section
23, and the Endurance Test, Section 25.

27.5 External leakage observed during this test is acceptable if, following the hydrostatic test, the valve
complies with the requirements for external leakage specified in 24.7.

28 Operation Test for Excess Flow Valves

28.1 An excess flow valve shall operate at no more than 10 % above, nor less than 20 % below the rated
closing flow capacity specified by the manufacturer, and shall close automatically at a pressure differential
across the valve of no more than 15 psi (103 kPa) during the operation tests described below. Compliance
with these r qllirnmnni’c shall he determined hy fnl{ing the 9\/ar9go of the trials and campl s in all of the

flow directior]s.

28.2 Three|samples of each size and style of excess flow valve are to be subjected to these tests. An
excess flow yalve shall be tested with water and air. Except as indicated in 28.4¢'separate tests are to be
run with each sample installed in vertical, horizontal, and inverted fluid flow direction through the excess
flow valve. The tests with air are to be made without piping or other restriction connected tp the outlet of
the test sample.

28.3 With reference to 28.2, an excess flow valve in a POL (CGA(510) fitting or a fitting having an inlet
connection ot greater than 1/2 in (12.6 mm) NPT is permitted te have only a vapor rating and not be
subjected to this test using water.

28.4 A valJe intended for installation in one position.(flow direction) only may be tested only in that
position.

28.5 The te¢st with air is to be conducted by utilizing a properly designed and calibrafed flowmeter
connected to an air supply source of adequaté_capacity and pressure. A gas, other than air, may be used.

28.6 The test sample is to be connected to the outlet of the flowmeter. A manometer|or calibrated
pressure megsuring instrument having-a resolution not greater than 1/2 psi (3 kPa) is to be installed on the
upstream side of the test sample.to.indicate the closing pressure.

st is conducted\by slowly increasing the flow of air through the flowmeter until the check valve
closes. At the¢ instant beforé closing, the maximum flow rate and the closing pressure are td be recorded.
With some flpwmeters,the rate of flow at closing must be calculated. At least two trials shall pe conducted

28.8 The test A s-tobe conducted-using-a-liquid-flowmeter (or the equivalent}installed in a
piping system having the pressure to provide the required flow. The system is to include an inlet
piezometer or pipe at least one pipe size larger than the valve to be tested, with a flow control valve
connected between the flowmeter and piezometer. A hose or hydrostatic relief valve, or both, may be used
to reduce the effect of the pressure shock when the excess flow valve closes.

28.9 The test sample is to be connected to the outlet end of the piezometer. A manometer or calibrated
pressure measuring instrument as noted in 28.6 is to be connected to a pressure take-off on the upstream
side of the test sample to indicate the closing pressure. The connection may have a length of rubber hose
between the pressure measuring instrument and the pressure take-off, with a valve installed at this point to
permit bleeding air from the system.

28.10 Prior to the test, the excess flow valve is to be opened slightly, with the bleed valve at the pressure
measuring instrument, if provided, open, to eliminate air from the system. The bleed valve is then to be
closed. The test is conducted by slowly increasing the flow until the check valve closes. During the test,
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the pressure measuring instrument is to be positioned at the same level as the test sample. At the instant
before closing, the rate of flow and closing pressure are to be recorded. At least two trials shall be
conducted with each sample in each flow direction.

29 Vibration Test

29.1 One sample of each type of engine fuel device shall be subjected to this test. The device shall be
mounted on a vibration table in a normal operating position. The sample shall be subjected to a vibration of
1/8 in (3.2 mm) amplitude and a frequency of 17 Hz for 200 h. Observations are made after this test to
ensure that the device is still operational.

Exception N

11 lqlud lovel gadging devices and low level sensors are si lhjlnr\fcd to-30 -hvibration test.

. 2: Quick-closing couplings, filters, hose assemblies, pressure gauges; ‘contgpiner valves,

ices are not subjected to this test.

Exception Ng
and relief deV

29.2 The sagmple shall meet the requirements for the Leakage Test, Section 24, following thi
that vaporizers and vaporizer-regulators shall have a lock-up pressure not:exceeding 130 %
determined injitially during the Leakage Test.

5 test, except
of the value

30 Solenoid Primer Cycling Test
rated primer
The solenoid
sonand9s
D,000 cycles.

30.1 A vapgrizer-regulator or a fuel-air mixer/carburetor that. incorporates a solenoid ope
valve shall bg subjected to this test. One sample of the vaporizer-regulator is to be tested.

primer valve $hall be cycled 100,000 times, at a rate of.not’more than six cycles per min for 1
off. There shall be no sticking of the primer valve in the ‘open position at the completion of 10
This test can pe conducted at the same time as the-Endurance Test, Section 25.

31 Freeze Test

31.1 This tefst shall be conducted on‘one sample of a vaporizer-regulator or regulator that ir
chamber for gngine coolant. A length of 1 ft (305 mm) rubber hose is connected to the inlet an
of the coolant chamber and thexcoolant path is filled with water. The sample is then condi

corporates a
d outlet ports
tioned at the

lowest tempefature of its ampient temperature range in accordance with 6.3, for 24 h. The sample is then

allowed to warm to room temperature and the sample shall meet the requirements of the L
Section 24, fpllowing théswarm up period, except for vaporizers and vaporizer-regulators

pakage Test,
the lock-up

here shall be
age after the

pressure shall not exeeed 130 % of the value determined initially during the Leakage Test. T
no evidence pf cracking or permanent deformation of the device and there shall be no leak
freeze test.

32 Resistance to Impact Test — Low Level Sensor

32.1 Alow level sensor with a polymeric housing shall be subjected to the Leakage, Hydrostatic Strength
and Dielectric Tests after the impact.

32.2 Three samples shall be conditioned at -40 °C +1 °C in a chamber maintained at this temperature for
3 h. The impact is to be produced by dropping or swinging a 2-in (50.8-mm) diameter steel sphere,
weighing 1.18 Ibs (0.54 kg) from a height which will produce an impact of 5 ft-lbs (6.8 J). The impact shall
be within 2 min from being removed from the chamber. The low level sensor is to be rigidly supported and
the impact is to be made to the most vulnerable spot on the low level sensor enclosure that may be
exposed to a blow during intended use. The samples were not pressurized when impacted. Upon
completion of the impact, each sample shall be subjected to the Leakage, Hydrostatic Strength and
Dielectric tests at room temperature. For surfaces other than the top of an enclosure, either the unit is to
be supported on the side and subjected to the impact mentioned above, or the steel sphere is to be
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