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PREFACE

This is the harmonized CSA Group and UL standard for Power-Operated LP-Gas Dispensing Equipment.
It is the second edition of CSA 12.4, and the fifth edition of UL 495. This edition of CSA 12.4 supersedes
the previous edition published April 1984. This edition of UL 495 supersedes the previous edition
published April 2016.

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Inc. (UL). The
efforts and support of the Technical Harmonization Subcommittee, Power-Operated LP-Gas Dispensing
Equipment are gratefully acknowledged.

This standard 1S considered suitable Tor use for conformity assessment within the staied scope of the
standard.

This standard was reviewed by the CSA Subcommittee on Dispensing Devices for Prppane Fuel for
Highway V\ehicles, under the jurisdiction of the CSA Technical Committee on-Propane Aptogas and the
CSA Stratggic Steering Committee on Requirements for Transportation, and has been formally approved
by the CSA Technical Committee. This standard has been developed in ‘compliance with the Standards
Council of|Canada requirements for National Standards of Canada. Jt‘has been publishedl as a National
Standard g¢f Canada by CSA Group.

Applicatign of Standard

Where refgrence is made to a specific number of samples to be tested, the specified number is to be
considered a minimum quantity.

Note: Althou@h the intended primary application of this standard is stated in its scope, it is important to note |that it remains the
responsibility]of the users of the standard to judge its suitability for their particular purpose.

Level of Harmonization
This standprd uses the IEC format but is not based on, nor is it considered equivalent to, an/ IEC standard.
This standprd is published.as.anequivalent standard for CSA Group and UL.

An equivalent standard\is a standard that is substantially the same in technical content, exgept as follows:
Technical |national differences are allowed for codes and governmental regulations as| well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographig¢alytechnological, or infrastructural factors, scientific justification, or the level of| protection that
the countryconsiders appropriate Presentation is word for word except for editarial changdis.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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INTRODUCTION

1 Scope

1.1 These requirements cover power-operated equipment for dispensing liquefied petroleum gas into the
fuel storage container of a vehicle where the gas is primarily used as an engine fuel.

1.2 The electrical features of power-operated dispensers are as described:

a) In the United States: UL 1238, Standard for Control Equipment for Use with Flammable Liquid
and LP-Gas Dispensing Devices;

b)
dis

1.3 Thes
equipment

1.4 Thes
operation

equipment
located ing
or enclose|

1.5 Prod
applicable
not limited

a)l

b) I

n Canada: CSA C22.2 No. 22, Electrical equipment for flammable and combustible fuel

bensers.

e requirements cover wiring methods used to install or interconnect cantrol equig
is located directly on or within the housing of the dispensing device|

e requirements do not cover control equipment that could“authorize, monit
of a power-operated dispensing device or the filling of (DP-Gas portable cg
includes mounted equipment located adjacent to theldispensing device, re
ide a permanent structure, and auxiliary equipment physically attached to the dis
d by the housing.

icts covered by this Standard are intendedto be installed and used in accor
Codes and Regulations as determined by the Authority Having Jurisdiction (AH
to:

h the United States:

1) Liquefied Petroleum Gas Code, NFPA 58; and

2) National Electrical €ode, NFPA 70

h Canada:

1) Naturalgas and propane installation code, CSA B149.1;
2) Rropane storage and handling code, CSA B149.2;

3),Canadian Electrical Code, Part | Safety Standard for Electrical Installatio
and

ment when the

pr, or interrupt
ntainers. Such
mote consoles
pensing device

dance with the
), such as, but

s, CSA C22.1;

4) Other Provincial or Territorial Regulations.

Note: For the purposes of this Standard, the terms “Liquified Petroleum Gas”, “LP-Gas”, and “Propane” are interchangeable.

2 Components

2.1 Except as indicated in 2.2, a component of a product covered by this Standard shall comply with the
requirements for that component.

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

a) Involves a feature or characteristic not required in the application of the component in the

pro

duct covered by this Standard; or
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b) Is superseded by a requirement in this Standard.

2.3 A component shall be used in accordance with its rating established for the intended conditions of
use.

3 Units of measurement

3.1 The values given in Sl (metric) units shall be normative. Any other values given shall be for
information purposes only.

4 Reference publications

4.1 For updated references to Codes or Standards, such reference shall be considered]|to refer to the
latest editign and all revisions to that edition up to the time when this Standard was approved.

ASME B1.20.1, Pipe Threads, General Purpose (Inch)

ANSI/ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes
ASME B36}10M, Welded and Seamless Wrought-Steel Pipe

ASTM A47[A47M, Standard Specification for Ferritic Malleable.Iron Castings
ASTM A48[A48M, Standard Specification for Gray Iron Castings

ASTM A53[A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coatefd, Welded and
Seamless

ASTM A1(6/A106M, Standard Specification for Seamless Carbon Steel Pipe for High Temperature
Service

ASTM A12p, Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings

ASTM A213/A213M, Standard Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler,
Superheatér, and Heat<Exchanger Tubes

ASTM A249/A249M, Standard Specification for Welded Austenitic Steel Boiler, Superheater, Heat-
Exchanger{ and Condenser Tubes

ASTM A269/A269M, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing
for General Service

ASTM A395/A395M, Standard Specification for Ferritic Ductile Iron Pressure-Retaining Castings for Use
at Elevated Temperatures

ASTM A536, Standard Specification for Ductile Iron Castings

ASTM A539, Standard Specification for Electric-Resistance Welded Coiled Steel Tubing for Gas and Fuel
Oil Lines

ASTM B42, Standard Specification for Seamless Copper Pipe, Standard Sizes
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ASTM B43, Standard Specification for Seamless Red Brass Pipe, Standard Sizes

ASTM B88, Standard Specification for Seamless Copper Water Tube

ASTM B135/B135M, Standard Specification for Seamless brass tube

ASTM B280, Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration
Field Service

ASTM B858, Standard Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress

Corrosion

Cracking in Copper Alloys

ASTM D41
ASTM D57
ASTM D17

ASTM E2
Hydrocarb,

ASTM E14
CSA B149
CSA B149
CSA C22.
CSA C22]
CSA C22]
CAN/CSA
CSA 8.1, §

CSA8.3, 1

1, Standard Test Method for Rubber Property-Effect of Liquids
2, Standard Test Method for Rubber Deterioration by Heat and Oxygef
90, Standard Test Method for Brittleness Temperature of Plastic.Sheeting by Imy

B, Standard Test Method for Softening Point of Resins (Derived from Pine
pns, by Ring-and-Ball Apparatus

5, Standard Specification for Gravity-Convection and'Forced-Ventilation Ovens
1, Natural gas and propane installation code
2, Propane storage and handling code
, Canadian Electrical Code, Part{.Safety Standard for Electrical Installations
P No. 0, General requirements — Canadian Electrical Code, Part Il
P No. 0.15, Adhesive.Labels
C22.2 No. 0.17-Evaluation of Properties of Polymeric Materials
Flastomeric.composite hose and hose couplings for conduction propane and natu

[hermoplastic Hose and Hose Couplings for Conducting Propane and Natural Ga

act

Chemicals and

ral gas

[

CSA-C22.2 No. 22, Electrical Equipment for Flammable and Combustible Fuel Dispensers

CSA C22.2 No

CSA C22.2 No. 30, Explosion-proof equipment

CSA C22.2 No. 45.1, Electrical Rigid Metal Conduit — Steel

CSA C22.2 No

CSA C22.2 No. 56, Flexible metal conduit and liquid-tight flexible metal conduit

CSA C22.2 No. 65, Wire connectors

. 25, Enclosures for use in Class Il, Division 1, Groups E, F, and G hazardous locations

. 45.2, Electrical Rigid Metal Conduit — Aluminum, Red Brass, and Stainless Steel
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CSA C22.2 No. 145, Electric motors and generators for use in hazardous (classified) locations
CSA C22.2 No. 207, Portable and stationary electric signs and displays

CSA C22.2 No. 213, Nonincendive electrical equipment for use in Class | and Il, Division 2 and Class lll,
Divisions 1 and 2 hazardous (classified) locations

CSA C22.2 No. 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety “I”

CAN/CSA-C22.2 No. 60079-15, Explosive atmospheres - Part 15: Equipment protection by type of

I}

protection “n

SAE J512, |Automotive Tube Fittings

SAE J513, [Refrigeration Tube Fittings — General Specifications

UL 1, Flexiple Metal Conduit

UL 6, Electfical Rigid Metal Conduit — Steel

UL 6A, Elegtrical Rigid Metal Conduit — Aluminum, Red Brass and-Stainless Steel
UL 21, LP-{5as Hose

UL/ULC 25| Meters for Flammable and Combustible Liquids and LP-Gas

UL 48, Elegtric Signs

UL 51, Power-Operated Pumps and Bypass Valves for Anhydrous Ammonia, LP-Gas, and Rropylene
UL 94, Tesis for Flammability of Plastic Materials for Parts in Devices and Appliances
UL 109, Tube Fittings for Flammable and Combustible Fluids, Refrigeration Service, and Mgrine Use
UL/ULC 126, Flow Conftrol Valves for Anhydrous Ammonia and LP — Gas

UL 132, Rdlief Valves for Anhydrous Ammonia and LP-Gas

L 331 S H £ fed | P = RN | LA olos o A H
U ) t aimrcTs TOr 1iiarriraplic 1T TUurdS arid I'\Illlyul ouoS Arrmrioriia

UL 429, Electrically Operated Valves
UL 486A-486B, Wire Connectors
UL 536, Flexible Metallic Hose

UL/ULC 567, Emergency Breakaway Fittings, Swivel Connectors and Pipe-Connection Fittings for
Petroleum Products and LP-Gas

UL 569, Pigtails and Flexible Hose Connectors for LP-Gas

UL 674, Electric Motors and Generators for Use in Hazardous (Classified) Locations
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UL 746C, Polymeric Materials Used in Electrical Equipment Evaluations
UL 860, Pipe Unions for Flammable and Combustible Fluids and Fire-Protection Service

UL 913, Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, Il, and Ill, Division 1,
Hazardous (Classified) Locations

UL 969, Marking and Labeling Systems

UL 1203, Explosion Proof and Dust-Ignition Proof Electrical Equipment for Use in Hazardous (Classified)
Locations

UL 1238, Control Equipment for Use with Flammable Liquid Dispensing Devices

UL 6007915, Explosive Atmospheres — Part 15: Equipment Protection by Type of-Protectidn "n

UL 121201, Nonincendive Electrical Equipment for Use in Class | and Il, Division 2 and Clgss lll, Divisions
1 and 2 Hgzardous (Classified) Locations

ULC/ORD{C331, Guide for the Investigation of Strainers for Flammable Fluids and Anhydrqus Ammonia

5 Definitions

5.1 For the purpose of this standard the following defiditions apply.

5.2 BASKE - That part of the assembly that is-intended to be secured to the foundatioh on which the
dispensing device will be installed.

5.3 CLA$S | HAZARDOUS LOCATIONS - refer to the definitions in the National Electridal Code (NFPA
70), Canadlian Electrical Code, Part.I'Safety Standard for Electrical Installations (CSA C22.1), or Propane
storage and handling code CSA (B449.2) for the applicable definition to these hazardous$ locations. For
the purpoge of defining the hazardous locations requirements for devices covered within| this Standard,
hazardousg| locations are furtherdefined as follows:

a) Llass I, Group .D, Division 1 and Zone 1, Group IIA — the entire space within a dispenser
englosure and450 mm (18 inches) horizontally from the enclosure exterior up to an elevation 1.2 m
(4 feet) abave the dispenser base; or

b) Class.t, Group D, Division 2 and Zone 2, Group IlIA — the area up to 450 mm (18 inches) above
gra i i f the dispenser

enclosure.

5.4 HOUSING - that section of a dispensing device that encloses and is intended to protect and support
operating parts, control mechanisms, or other mechanical or electrical components, that should not be
accessible during normal operation.

5.5 INTENDED CARE AND USAGE - intended care means tasks such as lubrication and cleaning.
Intended usage covers the manipulations involved in starting the dispenser, dispensing the liquid, and
restoring the dispenser to its standby condition.

5.6 NOZZLE BOOT - the component on the dispenser into which the nozzle spout is inserted when the
nozzle is returned to the dispenser.
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CONSTRU

CTION

MECHANICAL EQUIPMENT

6 General

6.1 A power-operated dispensing device typically includes a base, housing, pressure-relief device, vapor
eliminator, strainer, meter, valves as required, hose, hose-nozzle valve, motor control, locking mechanism,

and piping.

6.2 A dispensing device may be of the self-contained type with components mounted in a common

housing, o
units but in

6.3 Adisy
hose retrie

6.4 Thec
function as

6.5 Adisj

it Ty becomprised-of Separately ousedassembtiesinterdedformstattatio
conjunction with each other.

ensing device may be furnished without the hose. When a dispensingdevice is
ing mechanism, the manufacturer shall specify the proper installatioh/sequireme

pnstruction of a dispensing device shall be such that parts can bé replaced or r
intended after being dismantled.

ensing device shall incorporate provisions for supportindependent of piping, tuk

that may be connected thereto.

6.6 Liquid
to shipmen

6.7 Fluid-
(MAWP) of

7 Materia

7.1 Fluid-
temperatur

7.2  Fluid-
a) S
b)

and vapor openings for field connection shalbbe plugged or capped by the mar
to prevent entrance of foreign material.

handling piping systems and equipmeént shall have a maximum allowable wo
not less than 2.4 MPa (350 psig).

Is

containing parts other than a seal ring or gasket shall have a melting
p) of not less than,/630°°C (950 °F).

containing parts; except as listed in 7.3, shall be of:
teel, stainless steel;

Duetile” (nodular) iron (Standard Specification for Ferritic Ductile Iron Pres

Ca

1 as individual

provided with a

nts.

passembled to

ing, or conduit

ufacturer prior

rking pressure

point (solidus

sure-Retaining

tings for Use at Flevated Temperatures, ASTM A395/A395M, or Standard S

pecification for

Ductile Iron Castings, ASTM A536, Grade 60-40-18 or 65-45-12);

c) Malleable iron (Standard Specification for Malleable Iron Castings, ASTM A47/A47M);

d) Gray iron (Standard Specification for Gray Iron Castings, ASTM A48/A48M, Class 40B, or
Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings, ASTM A126,
Class B or C);

€) Brass;

f) Al

uminum; or

g) A material determined to be equivalent.

7.3 Fittings, couplings, and pipe fittings shall not be made from:
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a) Malleable iron;
b) Gray iron (ductile iron); or

¢) Aluminum.

7.4 A brazing material used to join liquid-confining parts shall have a melting point (solidus temperature)
of not less than 510 °C (950 °F).

7.5 A nonmetallic part in contact with the fluid to be handled shall be resistant to the action of such fluid
and shall comply with the applicable requirements in Sections 31 — 33.

76 If atrhospheric corrosion of a part may interfere with the intended function of a disgenser, the part
shall be of|corrosion-resistant material or be provided with a corrosion-resistant protegtive'doating.

7.7 A protective coating shall provide resistance against corrosion to a degree not|less than that
provided bly the protective coatings specified in 7.8.

7.8 Cadrium plating shall not be less than 0.008 mm (0.0003 inch)cthiek, and zinc plating shall not be
less than §.013 mm (0.0005 inch) thick, except on parts where threads constitute the majgr portion of the
area, in which case the cadmium or zinc plating shall not be less thah 0.0038 mm (0.00015 finch) thick.

7.9 If wafping of a casting can affect the tightness of a liquid-confining joint, or the necesgary fit of parts,
the casting shall be stress relieved to reduce the possibility.of warping.

7.10 A ptessure confining part made of drawn brass or machined from brass rod shall withstand, without
cracking, the Moist Ammonia-Air Stress Cracking-Test, Section 28.

8 Base
8.1 The base shall be made of material suitable for its intended purpose.

8.2 A prqgvision shall be made.for securely mounting the equipment in position.
9 Housing

9.1 A regess or¢depression in the housing that could collect water shall be arranged| to direct such
collection {o the-outside or to points within the structure where it can fall to the ground without damage to
the internal components.

9.2 The strength of a part used in a main side section of a housing shall be at least equivalent to that
afforded by sheet steel that is not less than 0.91 mm (0.036 inch) thick.

9.3 Stainless steel not less than 0.635 mm (0.025 inch) thick, unreinforced aluminum not less than
1.3 mm (0.053 inch) thick, and reinforced aluminum not less than 1.04 mm (0.041 inch) thick are judged to
be the equivalent of carbon steel having the thickness specified in 9.2.

Note: The dimensions shown in 9.3 are noted as readily available industry standard dimensions.

9.4 The top housing shall provide protection for internal parts at least equivalent to that afforded by sheet
steel not less than 0.759 mm (0.0299 inches) thick or a nonmetallic material as described in 9.7.
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9.5 Stainless steel not less than 0.635 mm (0.025 inch) thick, unreinforced aluminum not less than
1.29 mm (0.051 inches) thick, and reinforced aluminum not less than 0.66 mm (0.036 inches) thick are
judged to be the equivalent of carbon steel having the thickness specified in 9.4.

Note: The dimensions shown in 9.5 are noted as readily available industry standard dimensions.

9.6 A principal structural section or access panel of the housing, enclosing components in a Class I,
Division 1 area and classified as a Zone 1 area shall not be made of glass or nonmetallic material, other
than one complying with the requirements in 9.2 and 9.4, if breakage will expose internal parts to possible
damage. This does not apply to a dial glass, a small display panel, or to a bezel of a material that does not
comply with these requirements but that is backed up by a metal panel affording the required protection of
internal parts.

9.7 Nonnjetallic materials used for sheeting materials and access cover panels shall.bg tested to and
meet the rdquirements of the Impact test in Section 35.

9.8 A nonmetallic material may be used for parts in locations other than as described in 9.6 and 9.7 if:
a) Tlhe material is classed HB or less flammable, in accordance with:

1) In the United States: UL 746C, Standard for Rolymeric Materials Usgd in Electrical
Equipment Evaluations.

2) In Canada: Evaluation of Properties of Palymeric Materials, CAN/CSA C23.2 No. 0.17.
b) The material is resistant to deterioration and.deférmation;

c) The material is not used for support of internal functional components;
d) Tlhe material is not in contact with heat producing parts; and

e) Tlhe temperature of the material,does not exceed 65 °C (149 °F) in service.

9.9 A housing shall provide rigidity and strength for the assembly as well as support for the components.
It shall be arranged in such a manner that removal of access panels will not affect strength, rigidity, and
support. Stfuctural components shall not contain liquid propane.

9.10 The [housing shallprovide space for making field connections of fluid-handling piping and electrical
equipment] Openings: with acceptable closures, such as covers, access panels, or thg like, shall be
provided for makingfield connections and for inspection and adjustment of the operating mechanism after
the device |s installed, unless sections of the housing are intended to be removed by authorjzed personnel
for this purpose

9.11 The housing assembly shall incorporate vent openings near the bottom having a total area of not
less than 12.90 cm? (2 in?) to permit vapors to escape. These openings shall be of such size and
arrangement to prevent clogging.

9.12 An opening in a housing for storing a hose nozzle valve or fuel-transfer valve when it is not in use,
shall be fitted with a nozzle boot constructed and positioned to drain or vent housing fluid or vapor that
could escape from the valve to the outside of the housing.

9.13 The housing shall have access panel(s) for servicing.

9.14 Removable panels shall be secured in place by mechanical means.
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10 Hydrostatic Relief Valve

10.1 A hydrostatic relief valve shall be installed in a liquid propane system wherever liquid propane can
be contained or trapped due to valve closure. Such a hydrostatic relief valve shall have a start-to-
discharge pressure setting of neither less than 2.76 MPa (400 psig) nor more than 3.450 MPa (500 psig)
and shall comply with the applicable construction and performance requirements in the Standard for Relief
Valves for Anhydrous Ammonia and LP-Gas, UL 132.

11 Strainers and Filters

11.1 A dispensing device may be installed with at least one strainer or filter located upstream from the
meter.

11.2 A strainer or filter shall be constructed and located so as to permit the remoyaland replacement of
the straining element without disconnecting liquid lines or disturbing any part of the dispensing device
assembly, land to permit ready access for cleaning.

11.3 The| force necessary to open a strainer or filter shall not permanently distort thel assembly, the
dispensing device, or piping to which it is attached.

11.4 Strdiners and filters shall comply with the applicable constfuction and performance rgquirements:

a) In the United States: UL 331, Standard for Strainers for Flammable Fluids and Anhydrous
Ammonia;

b) In Canada: ULC/ORD-C331, Guide for the\Investigation of Strainers for Flammable Fluids and
Anfydrous Ammonia.

12 Metefs
12.1 A meter shall be provided downstream from the strainer or filter.

12.2 Meters shall comply with the applicable construction and performance requirements jn the Standard
for Meters|for Flammable and Combustible Liquids and LP-Gas, UL/ULC 25.

13 Vapor Separators

13.1 A vapor eliminator shall comply with the requirements in 13.2 and 13.3 and in the| High-Pressure
Leakage Test,\Section 26, and the Hydrostatic Strength Test, Section 27.

13.2 A vapor eliminator shall be arranged for connection of piping to return vapors to the LP-Gas supply
tank. The vapor shall be returned from the eliminator to the supply tank through an orifice not larger than
1.397 mm (No. 54 drill size), an orifice larger than 1.397 mm (No. 54 drill size) that is protected by an
excess flow check valve, or a float-controlled orifice.

13.3 The float and related parts shall comply with the requirements in 7.10 and in the Float Crushing
Test, Section 29.

14 Valves

14.1 A shutoff valve or equivalent device shall be provided in the liquid-inlet and vapor-outlet piping of
each device. The valves shall be installed to permit the complete dispensing device to be temporarily
moved so that components can be repaired or replaced if necessary.
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14.2 A shutoff valve or valves shall be provided to safely evacuate all the LP-Gas contained in the
dispenser piping for the purposes of maintenance or repair. The valve shall have means for connection to
piping, which may be manifolded.

14.3 A shutoff valve shall be installed in the piping ahead of the hose connection of each dispensing
device supplied by a remote pump to relieve the hose of pump pressure when another dispenser served
by the same pump is in operation. The valve shall be interconnected with the control mechanism so that
the valve will be closed when the motor-control switch is moved to the off position. Conversely, the valve
shall be opened when the motor-control switch is moved to the on position.

14.4 A hose- nozzle valve or fuel-transfer valve shaII be prowded for each dlscharge hose. The valve
shall be co A and fuel-transfer
valves sha|l comply with the applicable constructlon and performance requirements in‘the Standard for
Flow Contrpl Valves for Anhydrous Ammonia and LP-Gas, UL/ULC 125.

14.5 An 4
installed in

xcess-flow check-valve, automatic shutoff valve, or differential back. pressure |valve shall be
the fuel supply piping at the inlet to the dispensing hose. The hosepiping, and fittings on both
sides of thg excess-flow check valve shall have a flow rating greater than the valve itself. Afy valve or fuel
supply pipihg shall include a shear section reduced in thickness by 20 %“at the outlet end and shall be
mounted s¢ that any break in the valve or piping under abnormal conditions will occur at the¢ shear section
so that the|valve mechanism will not be damaged. A separate fitting, such as an emergency breakaway

fitting, inst3
valve, auto
comply wit
Breakawayj
UL/ULC 56|

146 Apl
to the exte

14.7 An ¢lectrically operated shutoff.valve shall close upon being de-energized,

lled at the inlet of the dispensing hose, shall be used)in-conjunction with the exc
matic shutoff valve, or differential back pressure-valve. An emergency breakav
N the applicable construction and performancé requirements in the Standard
Fittings, Swivel Connectors and Pipe-Connegtion Fittings for Petroleum Produc
7.

g- or rotating-disc-type valve, in which the bearing surface of the plug or disc pr
jor of the valve body, shall not be used in liquid lines.

reg

bss-flow check
ay fitting shall
or Emergency
s and LP-Gas,

bvides the seal

brdless of the

position of| any operating lever or'reset handle. An electrically operated valve shall cgmply with the
applicable ¢onstruction and perfermance requirements in:
a) In the United States: Standard for Electrically Operated Valves, UL 429, and Standard for
Expjosion Proof and”Dust-Ignition Proof Electrical Equipment for Use in Hazardous (Classified)
Locations, ULA203;
b) In CanadayCSA-C22.2 No. 139, Electrically Operated Valves and CSA C22.2 No.|30, Explosion-
pro:ff equipment.

15 Piping and Fittings

15.1 Joints in wrought iron, steel, brass, or copper pipe may be threaded, welded, or brazed. Pipe
threads shall be in accordance with the Standard for Pipe Threads General Purpose (Inch), ANSI/ASME
B1.20.1.

15.2 An opening threaded for attachment to pipe shall be constructed so that a pipe threaded two
threads beyond the standard number (for the size in question) may be run into the opening without
distorting any part of the fitting.

15.3 A threaded pipe connection shall be made with litharge and glycerine cement, shellac and inert
powder filler, or a pipe-joint sealing compound resistant to LP-Gas.
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15.4 Pipe shall be steel (black or galvanized), brass, or copper, and shall comply with the following, as
applicable:

a) For steel pipe:

1) Dimensional requirement of Standard for Welded and Seamless Wrought-Steel Pipe,
ANSI/ASME B36.10M; and

2) Material specifications of:

i) Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless, ASTM A53/A53M; or

ii) Standard Specification for Seamless Carbon Steel Pipe for High Temperature
Service, ASTM A106/A106M; or

b) For brass pipe: Standard Specification for Seamless Red Brass Pipe,~Standarfl Sizes, ASTM
B43; or

c) For copper pipe: Standard Specification for Seamless Copper Ripe; Standard Sizes, ASTM B42.

15.5 Tubjng shall be steel, brass, or copper and shall have a wall¢hickness of not less than that specified
in Table 14.1. Tubing shall also comply with the following as applicable:

a) 300 series stainless steel tubing meeting one of the following:

1) ASTM A213/A213M, Standard Specification for Seamless Ferritic and Austenitic Alloy-
Steel Boiler, Superheater, and Heat-Exehanger Tubes;

2) ASTM A249/A249M, Standard Specification for Welded Austeniti¢ Steel Boiler,
Superheater, Heat-Exchanger,.and Condenser Tubes; or

3) ASTM A269/A269M Standard Specification for Seamless and Welded Austenitic
Stainless Steel Tubing for General Service;

b) For steel tubing: ASTM A179/A179M, Standard Specification for Seamless Cqld-Drawn Low-
Carbon Steel Heat- Exchanger and Condenser Tubes; or

c) For brass tubing*ASTM B135/B135M, Standard Specification for Seamless Brasg Tube; or
d) For coppentubing:

1) Type K or L, Standard Specification for Seamless Copper Water Tube, AS[TM B88;

2) Standard Specification for Seamless Copper Tube for Air Conditioning and Refrigeration
Field Service, ASTM B280; or

3) Standard Specification for Seamless Copper Tube, ASTM B75/B75M.
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Table 15.1

Wall Thickness for Copper, Brass, and Steel Tubing

Minimum wall thickness

Outside diameter, Brass or copper, Steel,
inches (mm) inch (mm) inch (mm)
1/8 (3.17) 0.0265 (0.673) 0.028 (0.711)
1/4 (6.35) 0.0265 (0.673) 0.028 (0.711)
5/16 (7.94) 0.0265 (0.673) 0.028 (0.711)
3/8 (9.53) 0.0265 (0.673) 0.028 (0.711)
1/2 2707 00315 (0-807 6-028 (0.711)
5/8 (15.88) 0.0365 (0.927) 0.035 (0.889)
3/4 (19.05) 0.0385 (0.97) 0.035 (0.889)
7/8 (22.23) 0.0410 (1.041) 0.049 (1.24)
1 (25.40) 0.0460 (1.168) 0,049 (1.24)
1-1/8 (28.58) 0.0460 (1.168) 0.049 (1.24)
1-1/4 (31.75) 0.0505 (1.283) 0.049 (1.24)
1-3/8 (34.93) 0.0505 (1.283) - -
1-1/2 (38.10) - - 0.065 (1.65)
15.6 Stedl tubing of the wall thickness specified in Table 15.1 shall be protected with a corrosion-

resistant cd

15.7 Fittin
constructeq
resistance

a) A
b)Q

c¢) Refrigeration Tube Fittings — General Specifications, SAE J513; or

d) S
Marn

15.8 A liq

ating determined to be equivalent to that provided by hot-dip galvanizing.

gs intended for the tubing employeds shall be used. Tube fittings shall be

to be equivalent in mechanical ‘strength, provisions for assembly and dis

o corrosion to tube fittings conforming to one or more of the following standards:

utomotive Tube Fittings, SAEJ512;

ast Copper Alloy Fittings for Flared Copper Tubes, ANSI/ASME B16.26;

tandard for"Tube Fittings for Flammable and Combustible Fluids, Refrigeratio

ne Uses UL 109.

uid-line opening for field connection shall be furnished with a metal-to-metal

complies with-the requirements in the Standard for Pipe Unions for Flammable and Com

designed and
hssembly, and

h Service, and

eat union that

bustible Fluids

and Fire-Protection Service, UL 860, or the fitting provided for field connections shall comply with the
Torque Test, Section 34.

16 Hose and Couplings

16.1 A hose supplied with the dispensing device shall be provided with nonferrous couplings attached to

the hose.

16.2 A hose assembly shall comply with the applicable construction and performance requirements:

a) In the United States: Standard for LP-Gas Hose, UL 21;

b) In Canada: Elastomeric Composite Hose and Hose Couplings for Conducting Propane and
Natural Gas, CSA 8.1.
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16.3 A high-pressure flexible connector assembly shall comply with the applicable construction and
performance requirements:

a) In the United States: Standard for Pigtails and Flexible Hose Connectors for LP-Gas, UL 569;

b) In Canada: Thermoplastic Hose and Hose Couplings for Conducting Propane and Natural Gas,
CSA 8.3.

17 Control Application

17.1 A motor shall not be energized simultaneously when the hose-nozzle valve or fuel-transfer valve is
lifted from its position on the device. A separate intentional manual operation shall be required for closing
the starting switch.

17.2 As p means of complying with 17.1, a motor may be energized simultanéously when the hose-
nozzle valve or fuel-transfer valve is lifted from its position on the device, provided that a separate
intentionallmanual operation is required for opening a normally closed shutoff.valve that is|installed in the
piping ahepd of the hose connection.

17.3 Thel motor shall be de-energized at or before the time that thecthose, or the last hoge of a multiple-
station renmpote-control discharge system incorporating a single moter, is returned to its storpge position on
the dispenger following operation.

17.4 As a means of complying with 17.3, the motor may:be de-energized by the weight ¢f the hose and
the nozzle|valve or fuel-transfer valve when they are replaced in their intended position. As pn alternative:

a) An interference device that prevents replacement of the nozzle until the motor has been de-
engrgized; or

b) A dead-man switch complying with-the requirements in 17.3 may be used.
17.5 When the dispenser manufacturer specifies a hose nozzle valve and/or hose assemply intended for
the dispenser, the function of the Control application and locking mechanism shall bg verified on a
representdtive sample of the dispenser with that hose nozzle valve and/or hose assembly intended for the
dispenser.

ELECTRICAL EQUIPMENT

18 General

d | i t licable-to-this Standard i in CSA C22 2
18.1 In Oana a-generalreguirementsapphcabletothis andard-are-givenin A No. 0.

18.2 Unless otherwise noted, electrical equipment intended for use in hazardous locations shall comply
with the requirements for Class |, Group D, Division 1 or Zone 1, Group IIA equipment.

18.3 Intrinsically safe equipment may be housed in a general-purpose enclosure. A general-purpose
enclosure may also be used for field connections to an intrinsically safe circuit.

18.4 Electrical equipment and wiring shall be arranged so that the liquid being handled will not drip or
drain on them during intended maintenance and use.

18.5 A device shall be constructed so that the enclosure or housing, frame, and similar dead metal parts
of all high-voltage electrical equipment are bonded to the means provided for connecting the conduit of the
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supply circuit. Means shall also be provided so that connection to a field-installed equipment grounding
conductor can be made in the same junction box used for field-installed conductors.

18.6 The surface of an insulated lead intended solely for the connection of an equipment grounding
conductor shall be finished in a continuous green color or a continuous green color with one or more
yellow stripes, and no other lead shall be so identified.

18.7 A soldering lug, a push-in, screwless connector, or quick-connect or similar friction-fit connector
shall not be used for the grounding terminal intended for the connection of field supply connections.

18.8 A wire-binding screw intended for the connection of an equment grounding conductor shall have a

ad b dibat ic kb 1 latiad bath-A (3 + dad
green CO|G eReaathatis ||uAuuuna| SIULLUU O DOt~ pruSSulu WHe-ConReetor lnlunuuu fOl' ConneCtlon

of such a|conductor shall be plainly identified such as by being marked "G," "GR,] "Ground," o
"Grounding," or by a marking on a wiring diagram provided on the product. Also see 18:9:

18.9 A pressure wire connector that is intended for grounding and that is {ocated where it could be
mistaken fgr a neutral conductor of a grounded supply shall be identified by being marked|"EQUIPMENT
GROUND,1 by a green color identification, or both.

18.10 Ea¢h conduit run to which field connections are to be made“shall terminate in ap outlet box or
enclosure ¢omplying with the requirements for equipment for us€'in hazardous locations, Class |, Group
D, Division[ 1 or Zone 1, Group llA, as applicable. The box‘ar enclosure shall be located so that the
connectionpg can be made and so that ample clearance between it and adjacent parts is proyided to permit
gripping the installation conduit or fitting with an appropriate’ wrench. The clearance shall [permit wrench
movement through an arc of not less than 45°. To provide' space for the field installation of conduit unions
and sealing fittings, the clearance measured vertically-between the lower end of the outlef box hubs and
the plane df the lower edge of the dispenser basesshall not be less than specified in Table [18.1 except as
noted in 18]11.

Table 18.1
Trade Size of Conduit and Vertical Clearance for Box Hubs

Conduit size Vertical clearance,
Tradd size, inch 0.D., (mm) inch (pm)
1/2 (21.3) 7 78)
3/4 (26.7) 7 (78)
1 (33.4) 9 (29)
1-1/4 (42.3) 10-3/4 ©73)
1.1/2 (AR ’{) 11.1/2 ( 93)

18.11 A vertical clearance less than that specified in Table 18.1 may be used if the intended unions,
sealing fittings, and interconnections are provided by the dispenser manufacturer.

18.12 An outlet box or enclosure shall have no unplugged openings other than those to which conduit
will always be connected when the dispenser is installed.

18.13 An outlet box or enclosure included as part of the assembly, and in which a branch circuit is to be
connected to the dispensing device, shall not require that it be moved for intended maintenance of the
device.

18.14 The size of a junction box in which field-installed conductors are to be connected by splicing shall
not be less than that specified in Table 18.2. A conductor passing through the box is counted as one
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conductor, and each conductor terminating in the box is also counted as one conductor. A field-installed
conductor for pump motor and lighting circuits is considered to not be smaller than 14 AWG. A field-
installed conductor for a reset motor, signaling, or other circuit rated less than 5 A may be considered to be
not smaller than 18 AWG when the wire size is marked on the installation wiring diagram.

Table 18.2
Size of Junction Boxes
Free space within box for each conductor
Size of conductor, Box with hubs, Box without hubs,

AWG | cuhicinches (cm®) cubic inches (cmd)

16 or gmaller 1.3 (21) 1.5 (25)

1 18 (29) 2.0 (33)
1 2.0 (33) 2.25 (36.9)
1 2.2 (36) 2.5 (41.0)
2.7 (44) 3.0 (49.2)

ted to factory-
of the volumes
led wiring and

18.15 The size of a junction box in which field-installed conductors are to be conne
installed tgrminal strips shall be determined in accordance with{Jable 18.2 using the sum
required for each field-installed conductor plus the volume “ulilized by the factory-insta
terminal blpck.

r than 18 AWG

18.16 A ¢onductor intended to be spliced to a field-installed conductor shall not be smallg

and shall
terminal sf

damage duiring field wiring.

18.17 Te
than 125
ratings of

18.18 A

be rated for the maximum operating voltage of the dispenser. Factory wiring t
Fip shall also be 18 AWG minimum unless arranged or guarded so that it will be

minals provided for the connection of field-installed conductors shall have an an
o of the full-load motor-eurtent rating of horsepower-rated motors and 100 %
Il other loads.

ire-binding screw to which field-installed conductors are to be connected shal

brminating at a
protected from

hpacity not less
of the ampere

not be smaller

than No. 8| except that a No/ 6 screw may be used for the connection of one 18, 16, or 14 AWG conductor.

1819 A
inch) thick

than 14 A
lugs or an

erminalsplate tapped for a wire-binding screw shall be of metal not less than 0.769 mm (0.0299
for a(14-AWG or smaller wire, and not less than 1.214 mm (0.0478 inch) thick for a wire larger
VG \Jerminal plates shall provide at least two full threads and shall be provide<|1 with upturned
eans determined to be equivalent to hold the wires in position.

18.20 A terminal plate formed from stock having the minimum required thickness may have the metal
extruded at the tapped hole for the binding screw to provide two full threads, except that two full threads
are not required if a lesser number of threads results in a secure connection in which the threads will not
strip with the tightening torque specified in:

a) In the United States: Standard for Wire Connectors, UL 486A-486B;

b) In Canada: Wire connectors, CSA C22.2 No. 65.

18.21 A conductor intended for connection to a grounded neutral supply conductor shall be identified by
a white or gray finish, or the intended wiring connections shall be clearly indicated in some other manner,
such as on an attached wiring diagram. All other conductors shall be finished in colors other than white,
gray, or green with or without one or more yellow stripes.
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18.22 A terminal for connection of a grounded neutral conductor shall be identified by a metallic plated
coating substantially white in color and shall be distinguishable from other terminals, or it shall be clearly
identified in some other manner, such as on an attached wiring diagram. The screw shell or white terminal
of lampholders shall be connected to the white or gray conductor.

18.23 Conduit shall comply with the applicable construction and performance requirements of:

a) In the United States: UL 1, Standard for Flexible Metal Conduit, UL 6, Standard for Electrical
Rigid Metal Conduit — Steel, or UL 6A, Standard for Electrical Rigid Metal Conduit — Aluminum,
Red Brass and Stainless Steel;

b) In Canada: CSA C22.2 No. 56, Flexible Metal Conduit, or CSA C22.2 No. 45.1, Rigid Metal, or
CSlCZZ.Z No. 45.2, Rigid Metal Conduit — Aluminum, Red Brass, and Stainless Sidel.

19 Moto

19.1 If mgtor protection that is evident to the installer or user is furnished as jpart of a disgensing device,
it shall proide protection under both stalled rotor and overload conditions.

19.2 A m¢tor shall comply with the applicable construction and performance requirements

a) In the United States: Standard for Electric Motorss'and Generators for Use|in Hazardous
(Clgssified) Locations, UL 674;

b) Ipn Canada: Electric Motors and Generators for Use in Hazardous (Classified) Locations, CSA
C23.2 No. 145.

20 Switches
20.1 A switch shall be rated for the maximtm load that it will control.

20.2 A m¢tor switch shall have a sufficient number of poles to control the motor or motorg. A single-pole
switch instplled in either a lighting or motor circuit shall not be connected to the grqunded neutral
conductor ih the US or the identified conductor in Canada.

21 Wiring Methods
21.1 The wiring of circuits within the device shall comply with the requirements specified ipn 21.2 — 21.13.

Splices in ¢onducters shall be insulated and positioned to reduce the likelihood of currenf-carrying parts
contacting netallic parts of the dispensing device.

21.2 Conductors intended for field connection to a 120 V branch-circuit protective device shall be
provided and arranged so that an individual grounded neutral conductor in the US or the individual
identified conductor in Canada is provided for each ungrounded supply conductor.

21.3 The internal wiring of the device shall consist of wires of a type or types determined to be
acceptable when considered with respect to the temperature, ampacity, voltage, and conditions of service
to which the wiring may be subjected. See 18.16.

Note: An intrinsically safe circuit need not comply with this requirement.

21.4 If wiring is not routed near a component that could attain temperatures as great as, or in excess of,
the temperature limit of the insulated conductor (such as a resistor, coil, ballast, or the like), minimum wire
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size shall be as specified in Table 21.1. Minimum wiring sized on the basis of the table is applicable to both
component leads and other wiring except motor leads.

Motor leads of the size furnished with a Class |, Group D, Division 1 or Zone 1, Group IIA motor may be

used. See

Motor feed

also 21.5.

ers shall be rated at 125 % of the full load rating of the motor.

Table 21.1
Wire Sizes for Circuit Requirements
Wire size,
AWG Circuits not employing motors, A Circuits.for motors, A
18 6 4.8
16 8 6.5
14 15 12.0
12 20 16.0
10 30 24.0

21.5 The
than speci

21.6  Wiri
MI cable
Group IIA
cable term|

Note: The digpenser housing may be considered as the-electrical enclosure for intrinsically safe circuit wiring.

21.7 Ong
the parts b
wireway is

218 As
other part

219 Ac
connectior

acceptability of a conductor routed close to a compenent producing heat or of w
ied by Table 21.1 shall be judged on the basis of axtemperature test.

ng shall be in threaded rigid metal conduit, threaded steel intermediate metal G
ith termination fittings that are acceptable for use in Class I, Group D, Divisiq
hazardous locations. All boxes, fittings,-and joints shall be threaded for connecti
nation fittings. At least five full threads‘shall engage in each threaded joint.

end of a wireway betweenytwo parts factory attached to an assembly may be se
y means of straight threads and, if necessary for security, with a locknut, if the ¢
secured to the otherpart by tapered threads.

pal shall be provided where conduit or cable enters an enclosure for a switch,
hat couldproduce arcs or sparks.

bmpartment enclosing a switch shall be sealed from any adjacent compartmer
s.are‘made.

ire size smaller

onduit, or Type
n 1 or Zone 1,
bn to conduit or

cured to one of
ther end of the

amp starter, or

t in which field

21.10 A sealing compound shall not be soluble in n-hexane. It shall not soften nor crack under service
conditions. The softening point of a compound shall not be less than 93.3 °C (200 °F) as determined by
the Standard Test Method for Softening Point of Resins Derived from Pine Chemicals and Hydrocarbons,
by Ring-and-Ball Apparatus, ASTM E28. A seal shall have a depth equal to the inside diameter of the
conduit, but not less than 15.9 mm (5/8 inch), shall form a vapor-tight fit, without voids and be tested in
accordance with the UL 1203 Leakage Test on Factory-Installed Conduit Seals test method.

Note: For a vapor-tight fit, it may be necessary to split open the sheath of shielded and multiconductor cables so the compound can
be poured around individual conductors.

21.11 The ends of all conduit lengths, including nipples, shall be chamfered after threading to remove

burrs or sh

arp edges.
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21.12 A splice in wiring shall be located only in a junction box or the equivalent. A splice shall be made
mechanically and electrically secure and be soldered unless a wire connector is used. A joint shall be
covered with insulation that has been determined to be equivalent to that on the conductors.

21.13 Circuits for lighting and for motors shall be identified in the junction box provided for field
connections.

22 Locking Mechanism

221 A dispensing device shall be provided with means for locking each hose-nozzle or fuel-transfer
valve. If the locking means depends upon the use of an ordinary padlock, the padlock (considered to have
a 6.4 mm (H4irehminimum-ciametershaeklereed-ret-be-supphed-by-the-manufacturef as part of the

equipment,

23 Lightipg, Electrical, and Electronic Equipment Mounted on a Dispenser.

23.1 TheJrequirements in 23.2, 23.3, and 23.4 apply to lighting, electrical, and" electronic ¢quipment that
is mounted|on a dispenser.

23.2 A sign shall comply with the applicable construction and perfgrmance:
a) I1 the United States: Standard for Electric Signs, UL 48;
b)

Canada: Portable and stationary electric signs‘and displays, CSA C22.2 No. 20f.

23.3 The|equipment shall comply with outdoor use requirements for such components. The equipment
shall be in @ raintight enclosure or otherwise prote¢ted to reduce the risk of water entering g lampholder or
the enclosyre for electrical and electronic equiprment.

23.4 Lighting, electrical, and electronic equipment shall be completely isolated from the Class |, Group D,
Division 1 pr Zone 1, Group IIA hazatdous location in the dispenser by means such as jair gaps, solid
vapor-tight|partitions, or vapor-explosion seals. Such equipment shall be suitable for installgtion in a Class
I, Group D,|Division 2 or Zone 2,'Group IIA hazardous location in accordance with:

a) In the United States:Standard for Nonincendive Electrical Equipment for Use in|Class | and I,
Division 2 and_Class lll, Divisions 1 and 2 Hazardous (Classified) Locations, WL 121201, or
Stapdard for/Nonincendive electrical equipment for use in Class | and I, Div|sion 2 or, for
equjpment foruse in Zone 2 hazardous (classified) locations, Standard for Explosive atmospheres
— Part 15xEquipment protection by type of protection "n", UL 60079-15;

: 2 and Class I,
Divisions 1 and 2 hazardous (classified) locations, CSA C22.2 No. 213, and Explosive
atmospheres — Part 15: Equipment protection by type of protection "n", CAN/CSA C22.2 No.
60079-15.

PERFORMANCE
24 General

241 Representative samples of a dispensing device and its component parts shall comply with the tests
described in Sections 25 — 35.

24.2 Endurance tests shall be conducted with propane, butane, or n-hexane as the test medium. The
source of aerostatic pressure, shall be air, nitrogen, or carbon dioxide gas.
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24.3 Hydrostatic strength tests shall be conducted using water or other liquid to develop the required
pressure. See the Hydrostatic Strength Test, Section 27.

25 Endurance Test
25.1 Mechanical shaft seal

25.1.1 A mechanical shaft seal shall not seize, leak, or otherwise malfunction during operation when
tested as specified in 25.1.2.

25.1.2 The assembly shall be operated continuously for 300 h; 50 h at a pressure just under the
maximum pperating pressure to which it wittbe—subjectedimuse, anmd-250at = pressurg of 20 % of the
maximum foperating pressure. Operating parts shall be kept wet during the test by maintgining a flow of
liquid.

25.2 Retfieving mechanism

25.2.1 A]retrieving mechanism provided for an extra-long hose that. is “supplied entirgly outside the
housing shall not show evidence of damage when tested as specified\in 25.2.2. Any clamp or fitting for
attachment to the hose shall not damage the hose during this test.

25.2.2 Ajretrieving mechanism equipped with the hose shall be operated through 35,J00 withdrawal-
and-return|cycles. The hose need not contain liquid during this test.

25.3 Noazzle boot assembly endurance test

25.3.1 The nozzle boot assembly shall not seize, show excessive wear, have breakage, or otherwise
malfunctiop during operation when tested ;as specified in 25.3.2. If the spring does n¢t provide boot
control, it may be replaced as needed if it breaks.

25.3.2 Ajsample of the nozzle boat assembly shall be operated continuously for a total of|100,000 cycles
through its|full travel on the lift-to-start (or flapper) mechanism and shall also be continuous|y monitored on
the magnetic dry contact nozzle-switch to determine that it is operational throughout the tes.

26 High{Pressure Leakage Test

26.1 A mechanical-shaft seal and any other liquid-handling part, including any joint made in the
assembly pf thescomplete dispensing device, shall not leak when subjected to an aerostatic pressure of
3.62 MPa (525 psig) for at least 1 min.

26.2 This test shall be conducted following and using the same samples as used for the Endurance Test,
Section 25.

27 Hydrostatic Strength Test

27.1 Aliquid-handling part of the dispensing device shall withstand for at least 1 min, without rupture, an
internal hydrostatic pressure of 12.07 MPa (1750 psig).

Note: A mechanical shaft seal need not be subjected to this test.
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28 Moist Ammonia-Air Stress Cracking Test

28.1 After being subjected to the conditions described in 28.2 — 28.4, a pressure confining brass part
containing more than 15 % zinc shall:

a) Show no evidence of cracking, delamination, or degradation; or

b) Perform as intended when tested as described in 28.4.

28.2 One test sample of each size shall be subjected to the physical stresses normally imposed on or
within a part as the result of assembly with other components. Samples with female threads, intended to
be used for installing the product in the field, shall have the threads engaged and tightened as specified in

Table 34.1.
the manufa
Samples w|

28.3 The
Media, Tes
Determinin
level of thq
12 °F).

Samples with female threads other than tapered pipe threads shall be torqued
cturer. Polytetrafluoethylene (PTFE) tape or pipe compound shall not be used'q
th male threads are evaluated as received.

samples shall then be tested in accordance with Apparatus, Reagents and
Sample Preparation, Test Procedure of the Standard Test Method for Ammonig
) Susceptibility to Stress Corrosion Cracking in Copper Alloys, ASTM B858,
test solution shall be high, 10.5 0.1, and the exposure temperature shall be

hs specified by
n any threads.

Materials, Test
Vapor Test for
except the pH
25 +1 °C (77

28.4 After the exposure period, the samples shall be examined for cracks or other digns of stress
corrosion lsing a microscope having a magnification,-of* 25X. Pressure-confining pprts exhibiting
degradation as indicated in 28.1 as a result of the test exposure described in 28.2 Ind 28.3 shall
withstand, without rupture, a hydrostatic test pressure'of five times the rated pressure of the valve, for at
least 1 minpte.

29 Float Crushing Test

29.1 A hdllow float shall not leak wherd.immersed in water as described in 29.2 and shall withstand for at
least 1 minfan external pressure of 5,17"MPa (750 psig) without distortion.

29.2 Twolsamples of a hollow float shall be tested using the following method.

a)
beld
isn
b) B
sha

ach float shall be checked for leakage by being suddenly immersed into watern
w the boiling-point and observed for at least 3 min for the appearance of bubbles
bted, proceed to the next step.

ach.float shall then be placed in a container of appropriate size and strength.
| be' connected to a source of hydrostatic pressure, and a calibrated pressure

heated to just
. If no leakage

The container

jauge shall be

installed in the pressure-supply piping. Care shall be taken to completely fill the container with

liqui

d to expel all air.

c) The pressure shall then be increased slowly to 5.17 MPa (750 psig) and held for at least 1 min.

d) The floats shall then be removed from the container and examined for distortion.

30 Marking Adhesion Test

30.1

Following the tests described in 30.2 and 30.3, the labels shall comply with the requirements for

permanence and legibility in the Standard for Marking and Labeling Systems, UL 969, or Adhesive Labels,
CSA C22.2 No. 0.15.
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30.2 Representative samples of a pressure-sensitive label, or a label secured by cement or adhesive,
shall be subjected to exposure conditions for indoor use (standard atmosphere, water immersion, and
oven aging) or, if applicable, to exposure conditions for outdoor use (the above plus low temperature and
ultraviolet light and water exposure), to determine compliance with the applicable requirements for
permanence and legibility in the Standard for Marking and Labeling Systems, UL 969, or Adhesive Labels,
CSA C22.2 No. 0.15.

30.3 If the labels are exposed to unusual conditions in service (such as motor fuels, oils, detergents, and
the like), representative samples shall be subjected to an additional immersion test. This test shall be
conducted in the same manner as the immersion test described in the Standard for Marking and Labeling
Systems, UL 969, or CSA C22.2 No. 0.15, except that the samples shall be immersed in a solution
representative of service use instead of in demineralized water. For exposure to detergents, the solution
shall consist of a mixture of 25 g of a commercial detergent per liter of water.

31 Volume-Change Test

31.1  An glastomeric part in contact with the fluid handled shall not have a velume change of more than
25 % swelling or more than 1 % shrinkage when subjected to a volume=change test. The test is to be
conducted| using the method described in the Standard Test Method fer Rubber Propgrty — Effect of
Liquids, ASTM D471, except that it shall be modified as described in 31)2.

31.2 Thetests shall be conducted at a temperature of 23 +2)°C (73 4 °F) using n-hexpne as the test
liquid. Thrée specimens shall be used in each test. Each specimen shall be placed on a|small-diameter
wire hook/| Its volume shall then be determined by weighing first in air (M) and then in Wwater (M,). The
specimeng then shall be wiped dry and placed in thé’test liquid. After 70 h, the spegmens shall be
removed ffom the liquid one at a time, immediately wiped dry, and weighed in air while on|the same hook
(M3). The yveight shall be obtained within 30 s afterremoval of the specimens from the test|iquid. The final
weight in yater (M,) shall be determined immediately thereafter. Before determination of the weights in
water (M,|and M,), each specimen shall_be, dipped in ethyl alcohol, then dipped in water to eliminate
surface aif bubbles. The change in volume shall be calculated as follows, with the results feported as the
average of the three specimens tested:

(M3 = M,y) = (M, — M) x 100
(leMz)

Volupnie~Change (%) =

32 Weight-Loss Test

32.1 An Elastomeric part in contact with the fluid handled shall not have a weight losq (extraction) of
more than|[ 10y% when subjected to a weight-loss test. The test shall be conducted using the method

described mrthe-Starmdard-Testviethod-for RubberProperty=—Effect of tiquids; ASTMD471, except that it

shall be modified as described in 32.2.

32.2 The test shall be conducted at the same time and using the same specimens and test liquid as for
the Volume-Change Test, Section 31. For this test, each specimen shall be weighed on a balance pan, in
air, to the nearest milligram (M;) prior to immersion in the test liquid. After a 70 h immersion, and after the
weight determinations needed for the volume-change calculation, the specimens shall be allowed to reach
constant weight by conditioning in air at a temperature of 23 +2 °C (73 14 °F) for at least 70 h. The
specimens shall then be weighed in air (M,). The loss in weight shall be calculated as follows and the
results reported as the average of the three specimens tested:

Ml

Weight Loss (%) =
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