@ @ ULC Standards
Normes ULC
JOINT CANADA-UNITED STATES

ANSI/CAN/UL/ULC s
842:2020

STANDARD FOR SAFETY

Valves for Flammable ahd Combustible
Liquids

«(('““ Standards Council of Canada
\52 Conseil canadien des normes

ANSI/UL 842-2020



https://ulnorm.com/api/?name=UL 842 2020.pdf

SCC FOREWORD
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information on National Standards of Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation, Science and Economic Development (ISED) Canada.
With the goal of enhancing Canada’s economic competitiveness and social well-being, SCC leads and facilitates the
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standards development, and identifies strategies to advance Canadian standardization efforts.
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and standards development organizations. A list of SCC programs and accredited bodies is publicly available at
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This new edition of ANSI/CAN/UL/ULC 842 dated August 25, 2020 Standard for Valves for
Flammable and Combustible Liquids, has been issued to reflect the latest ANSI and SCC approval
dates, and to incorporate the proposals dated September 6, 2019 and January 31, 2020.

The new requirements are substantially in accordance with Proposal(s) on this subject dated September
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This ANSI/TCGAN/UL/ULC Safety Standard consists of the Eleventh Edition.

ANSI/CAN/UL/ULC 842:2020

Standard for Valves for Flammable and Combustible Liguids

First Edition — May, 1930
Second Edition — July; 1950
Third Edition — November, 1959
Fourth Edition <May, 1973
Fifth Edition —January, 1974
Sixth Edition,— June, 1980
Seventh Edition — June, 1993
Eighth Edition — April, 1997
Ninth Edition — April, 2007
Tenth Edition — May, 2015

Eleventh Edition

August 25, 2020

€ most recent designation of ANSI/UL 842 as an American National Standa

nd
tion was titled Valves for Hazardous Liquids. The third and fourth,editions were titled Valves for
Flammable Liquids and Fuel Gases.

This standard has been designated as a National Standard of Canada (NSC) on
August 25, 2020.
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Preface

This is the Eleventh Edition of ANSI/CAN/UL/ULC 842, Standard for Valves for Flammable and
Combustible Liquids.

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 Co

uncil 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.
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those Standa

To purchase |
http://www.sh
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ption, action to revise, reaffirm, or withdraw the standard shall be initiated.

ere are two official languages, English and French. All safety Wwarnings mus
Attention is drawn to the possibility that some Canadian authorities may req
or installation instructions to be in both official languagés.

nerican National Standard and National Standard of Canada is based
he Tenth Edition of UL 842 and Fourth Edition of CAN/ULC-S651.

proposals for revisions on any part of the<Standard may be submitted at any ti
mitted via a Proposal Request in the On:Line Collaborative Standards Develo
Ds://csds.ul.com.

is for Safety are copyrighted by UL. Neither a printed nor electronic copy
ds shall remain the sole'and exclusive property of UL.

)L Standards, visit'the UL Standards Sales Site at
bpulstandards.Com/ HowToOrder.aspx or call tollfree 1-888-853-3503.

f the Standard has been formally approved by the UL Standards Technical B
mmable-Fluids, STP 842.
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sents the STP 842 membership when the final text in this standard was ballo

ed. Since that

time, changes in the membership may have occurred.

STP 842 Membership

Name Representing Interest Category Region
Barker, Ann-Marie Technical Standards and AHJ Ontario
Safety Authority
Bishoff, Mark Lorax Systems Inc. Producer Canada
Boyd, Dennis BP America Inc. Commercial/Industrial User USA
Dutton, John J Dutton General Interest Canada

STP 842 Membership Continued on Next Page
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International

Kuehn, Justin Franklin Fueling Systems Producer USA

Legault, Pierre Integrated Review Services — General Interest Canada
Consulting

Manger, Peter OPW Fueling Components Producer USA

Petersen, Jame Petersen Engineering General Interest USA
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International Qlassification for Standards (ICS): 23.060.01, 75.180.99

For further infgrmation on UL standards, please contact:
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171 Nepean Sreet, Suite 400

Ottawa, Ontarjo K2P 0B4
Phone: 1-613.[755.2729

E-mail: ULCStandards@ul.com

Web site: ul.ong

This Standard|is intended to bé used for conformity assessment.

The intended |primary_application of this standard is stated in its scope. It is important
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INTRODUCTION

1 Scope

1.1

These requirements cover valves that are intended to be used for the control of flammable and

combustible liquids and their vapors. They are of the type commonly used in piping systems and in the
assembly of motor fuel dispensing and fuel burning equipment. Valves covered by this standard are for
use with flammable liquids which are handled at temperatures normally within the range of -29°C (-20°F)
to 52°C (125°F).

1.2 These requirements cover valves of the manually operated, pressure operated, or temperature
operated types, or combinations of such to the exclusion of types operated wholly or partially by electricity.

When they fo
are outside th

1.3 These r¢quirements do not cover the following:

a) Val

b) Val
plants

c) Con
d) Rel

e) Shy
phase

f) Marn
under
and H

g) Val

Standard for Automatic-Valves for Gas Appliances, ANSI Z21.21; or the Star

Applia
h) Hog

i) Valv
Systern

m a part of an assembly which provides for additional functions or service, the
e scope of these requirements.

es for handling liquids under cryogenic conditions.

bes for general refinery service, offshore and pipe line g¢erminals, natural g
gas distribution systems, petrochemical processing facilities, or the like.

stant-level oil valves and electrically operated valves.

ef valves and pressure regulators for liquefied petroleum gas (LP-Gas) servicel.

toff, emergency shutoff and check valves+for liquefied petroleum gas (LP-Ga

ually operated gas valves of theyplug and body or rotating disc type which
the Standard for Manually Operated Gas Valves for Appliances, Appliance Co
bse End Valves, ANSI Z221.15!

ves covered by the Standard for Gas Appliance Pressure Regulators, ANS

hce Thermostats, ANSI Z21.23.
e nozzlescovered by UL 2586 Hose Nozzle Valves or CAN/ULC-S620 Hose N

bs covered by the Standard for Manually Operated Metallic Gas Valves for Use
ns-up-to 125 PSI (Sizes NPS 1/2 through NPS 2), ANSI/ASME B16.33;

Opera

ted-Metallic Gas Valves for Use in Aboveground Piping Systems up to 5 PS

b requirements

as processing

s) in the liquid

are evaluated
hnector Valves

b1 221.18; the
dard for Gas

ozzle Valves.

in Gas Piping
and Manually

I ANSI/ASME

B16.44.

1.4 Products covered by this Standard are intended to be installed and used in accordance with the
applicable Codes and Regulations as determined by the Authority Having Jurisdiction (AHJ), such as, but

not limited to:

a) In the United States:

1) Flammable and Combustible Liquids Code, NFPA 30;
2) Code for Motor Fuel Dispensing Facilities and Garages, NFPA 30A,;

3) Standard for the Installation of Oil-Burning Equipment, NFPA 31.

b) In Canada:


https://ulnorm.com/api/?name=UL 842 2020.pdf

8 ANSI/CAN/UL/ULC 842 AUGUST 25, 2020
1) The National Fire Code of Canada; and or
2) CSA B139, Installation Code for Qil Burning Equipment;
3) Provincial or other Regulations.

2 General

2.1 Components

2.1.1 Except as indicated in 2.1.2, a component of a product covered by this standard shall comply with

the requirements for that component.

212 A com;|>onent is not required to comply with a specific requirement that:

a) Invg
produc

b) Is sy

213
use.

A com

2.1.4 Speci
capabilities. §
temperatures

2.2 Units of

2.21 Values|
approximate i

2.3 Referen

2.3.1 Any un
be interpreted

2.3.2 Thefo
apply the mos

Ives a feature or characteristic not required in the application of-the” com
I covered by this standard, or

perseded by a requirement in this standard.

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

ic components are incomplete in construction features or restricted in
uch components are intended for use oply under limited conditions, su

measurement

stated without parentheses -are the requirement. Values in parentheses are ¢
formation.

ced publications

dated reference_to a code or standard appearing in the requirements of this
as referring:tq'the latest edition of that code or standard.

lowing*documents are referenced in this Recommended Practice. Users are ¢
recent edition of the reference indicated below.

bonent in the

conditions of

performance
th as certain

not exceeding specified limits, and shall be\used only under those specific condglitions.

explanatory or

standard shall

ncouraged to

UL Standards

UL 157, Gaskets and Seals

UL 969, Marking and Labeling Systems

UL 1332, Organic Coatings for Steel Enclosures for Outdoor Use Electrical Equipment
UL 2586, Hose Nozzle Valves

ULC Standards

CAN/ULC-S620, Standard for Hose Nozzle Valves for Flammable and Combustible Liquids
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Other Standards

ANSI/ASME B1.20.1, Pipe Threads, General Purpose, Inch
ANSI/ASME B16.33, Manually Operated Metallic Gas Valves for Use in Gas Piping Systems up to 175 psi
(Sizes NPS 1/2 through NPS 2)

ANSI/ASME B16.44, Manually Operated Metallic Gas Values for use in Above Ground Piping Systems up
to 5 psi

ANSI Z221.15, Manually Operated Gas Valves For Appliances, Appliance Connector Valves And Hose End
Valves

ANSI Z21.18, Gas Appliance Pressure Regulators

ANSI Z21.21, Automatic Valves For Gas Appliances

ANSI Z21.23, Gas Appliance Thermostats

ASTM A653/ . Stanaar
Coated (Galvannealed) by the Hot-Dip Process
ASTM B858,| Standard Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress
Corrosion Cracking in Copper Alloys

ASTM D396, [Standard Specification for Fuel Oils

ASTM D471, [Standard Test Method for Rubber Property — Effect of Liquids
ASTM D975, Standard Specification for Diesel Fuel

ASTM D3699| Standard Specification for Kerosine

ASTM D4806}, Standard Specification for Denatured Fuel Ethanol for Blending with Gasolipes for Use as
Automotive Spark-Ignition Engine Fuel

ASTM D4814} Standard Specification for Automotive Spark-Ignition Engine Fuel
CSA B139, Injstallation Code for Oil Burning Equipment

CSA C22.2, Adhesive Labels

NFC, Nationa| Fire Code of Canada

NFPA 30, Flajmmable and Combustible Liquids Code

NFPA 30A, Cpde for Motor Fuel Dispensing Facilities and Garages

NFPA 31, Stahdard for the Installation of Oil-Burning Equipment

linc-Iron Alloy-

Abbreviations

ANSI — American National Standards Institute
ASME — Ametican Society of Mechanical Engineers
ASTM — Ametican Society for-Testing and Materials

CSA - CSA Group
NFPA — Nationhal Fire Protection Association

Copies are availgdble from-SES at http://www.ses-standards.org/ or from other standards resellers.

3 Glossary
3.1 For the purpose of this standard, the following definitions apply.

3.2 ASTM IRM 903/IRM 903 — A high-swelling petroleum base oil described in ASTM D471, Standard
Test Method for Rubber Property-Effect of Liquids.

3.3 ASTM REFERENCE FUEL H — 85 % of combined 70 % Isooctane +30 % Toluene, by volume, +15 %
Anhydrous Denatured Ethanol, by volume.

3.4 AUTHORITY HAVING JURISDICTION (AHJ) — The governmental body responsible for the
enforcement of any part of this Standard or the official or agency designated by that body to exercise such
a function.
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3.5 EMERGENCY SHUTOFF VALVES — A device intended for installation at the inlet of remote control
type flammable and combustible liquid dispensing devices. They are normally held open by a mechanical
holding means. They incorporate a fusible element and close automatically in the event of exposure to fire
or break-off resulting from severe impact. They are designed for an operating pressure of not less than
345 kPa (50 psi).

3.6 FLAMMABLE AND COMBUSTIBLE LIQUIDS — Fuel oil, gasoline, diesel, kerosene, and similar
petroleum products which are formulated in accordance with Regulation of Fuels and Fuel Additives, 40
CFR 80, and the following:

a) Gasoline formulated in accordance with the Standard Specification for Automotive Spark-Ignition
Engine Fuel, ANSI/ASTM D4814.

b) Gasoline/ethanol blends at levels designated as "gasohol" (E10) or less\formulated in
accordance with ANSI/ASTM D4814, when blended with denatured fuel ethandl [formulated in
accordance with the Standard Specification for Denatured Fuel Ethanol/for Blending with
Gasolines for Use as Automotive Spark-Ignition Engine Fuel, ANSI/ASTM1D4806.

c) Diesel fuel formulated in accordance with the Standard Specification for Diegel Fuel Oils,
ANSI/ASTM D975.

d) Kergsene formulated in accordance with the Standard Specification for Kerosing, ANSI/ASTM
D3699

e) Fue] oil (heating fuel) formulated in accordance with' the Standard Specification|for Fuel Oils,
ANSI/ASTM D396.

f) Liquefied petroleum gas (LP-Gas) in the gaseous phase, not in excess of 6.9 kPg (1 psi), and
manufgctured and natural fuel gases.

3.7 FLAMMABLE LIQUID — Any liquid having a flashpoint below 37.8°C (100°F) and haying a vapour
pressure not gxceeding 275 kPa (40 psi) (@bsolute) at 37.8°C (100°F) and as defined in thg National Fire
Code of Canagla.

3.8 FUSIBLE LINK VALVES --Valves intended for use in lines conveying fuel gas, gasollne, or fuel oil
which function| to close when the-temperature in the vicinity of the valve exceeds the fusing temperature of
the fusible elgment. They are“designed for an operating pressure of 124 kPa (18 psi) or less and the
fusible elemernt operatingyat 74°C (165°F) or less.

3.9 SHUTOHRF VALVE — A type of valve that incorporates a seat and seat disc member thdt will close an
internal orifice|to prevent further flow of fluid through the valve.

3.10 SHUTOFF VALVE, AUTOMATIC — A type of shutoff valve that uses energy (other than electricity) to
open and close the valve member, based upon some external input.

3.1 SHUTOFF VALVE, MANUAL — A type of shutoff valve that incorporates a handle, lever, handwheel
or other element that anticipates human manipulation of the element to close the valve member.
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1

CONSTRUCTION

4 Assembly

4.1 All valves

4.1.1

When a valve requires the use of special pipe flanges, gaskets, bolts, or other special fittings or

parts for making an installation, such parts shall be furnished by the manufacturer with each valve.

4.1.2 Two or more subassemblies intended to be assembled in the field as a unit shall be capable of
being joined together without requiring any of the subassemblies to be cut, drilled, welded or otherwise

altered.

41.3 When
entire assemt

414 A seat
becoming dis
means to sec

415 A bra
(solidus temp

4.2 Emergency shutoff valves and shutoff valves

4.2.1 Neithg
means to pre

4.2.2 The requirement in 4.2.1 does not @pply to a feature provided to permit a take-of

liquid or to su

423 The a

manual opergting lever or reset'handle included in a nonself-closing type valve.

424 Anau
open position

425 When

two or more valves or actuating devices, or both, are to be used together’a
ly is, for the purpose of these requirements, to be considered and tested.as on

disc shall be attached to its poppet or holder or otherwise assembled so as to
ocated under service conditions as determined by the Endurance Test, Sg
ire the disc shall not rely upon cement or adhesive.

zing material used for joining liquid confining parts, of' a valve shall have 3
brature) of minimum 538°C (1000°F).

r an emergency shutoff valve nor a shutoff valve shall be equipped with a by
ent it from closing completely.

bply a pilot or other individually controlled outlet.

ppropriate operating‘positions or the direction of movement shall be clearly

omatic shuteff-valve shall not be equipped with means for manually latching t
in a mapherwhich prevents the valve from functioning as a shutoff.

amechanically actuated indicator is provided to show whether the main v3

5 one unit, the
e valve.

prevent it from

bction 18. The

melting point

pass or with a

to recirculate

ndicated for a

he valve in the

Ive is open or

shut, it shall b

e visible from a distance of at least 1.52 m (5 ft).

4.2.6 A shutoff valve shall close independently of the energy supplied by the medium flowing. The
medium flowing is not prohibited from being used to exert supplementary forces on the valve seat.

4.2.7 An emergency shutoff valve shall not be equipped with means for manually latching the valve in the
open position in a manner that will prevent the valve from functioning under emergency conditions.

4.2.8 An emergency shutoff valve shall close automatically in the event of applied forces such as
described in Weak Section Strength Test, Section 17, or in fire exposure to the dispensing unit, such as
described in Fire Test, Section 16.

4.2.9 Anemergency valve shall close independently of the energy supplied by the medium flowing.
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5 Materials

5.1 Liquid-confining parts of a valve or operating parts shall have the strength and durability to provide
reliable service of the parts and of the assembly, when failure of the part may result in leakage or
hazardous operation.

5.2 A material other than a valve disc or soft seat, a seal ring, a diaphragm, or a gasket shall have a
melting point (solidus temperature) of minimum 510°C (950°F) and a tensile strength of minimum 69 MPa
(10,000 psi) at 204°C (400°F).

5.3 A partin contact with the liquid to be handled shall be resistant to the action of such liquid.

With referencg to this requirement, all elastomeric materials shall be subjected to:

a) Volume change test, 22.2;
b) Weight loss test, 22.3; and

c) Accglerated aging test, 22.4.

Exception No.|1: Polymeric materials for LP-Gas service shall be subjected to (a) and (b).

Exception No|
ethylene prof

2: Acetal polymers, polychlorotrifluorethylene. polymers, tetrafluorethylenge, fluorinated
bylene polymers and polyamides of compaosition polyhexamethylene adipamide or

polycaproamide polymers (nylon 6, 6/6 or 6/16) are exempt’from to (a), (b), and (c).
5.4 Metallic|materials used for liquid confining parts shall be resistant to atmospheric| corrosion. In
addition, metdllic materials that are required to._gperate to address safety (e.g. thermal links on shear

valves) shall
following items

a) A casting having a wall thickness of not less than 0.25 inch (6.4 mm) if shown

testing

b) Fabiicated sheet steel.parts having a minimum wall thickness of 0.093 in (2.36 mm)).

55 A prote
provided by th

5.6 Cadmiur

pe resistant to atmospheric corresion. Ferrous materials of a thickness sp
are acceptable for the preceding when uncoated:

to be free of leakage.and

Ctive coating.shall provide resistance against corrosion to a degree not |
b protective coatings specified in 5.6.

ecified in the

by production

pss than that

be minimum

n.plating shall be minimum 0.0003 in (0.008 mm) thick and zinc plating shal

0.0005 in (0.0

F3mm)thick otherthamom parts where threads constitute the major-portion

f the area, in

which case the thickness of the cadmium or zinc plating shall be minimum 0.00015 in (0.0038 mm).
Metallic parts are also considered to comply with 5.4 when they are protected against atmospheric

corrosion by:

a) Hot dipped, mill galvanized sheet steel complying with the coating designation G90 in Table | of

the Specification for Sheet Steel,

(Galvannealed) by the Hot Dip Process, ASTM A653/A653M, or

Zinc Coated (Galvanized) or Zinc-lron-Alloy Coated

b) Coatings which have been determined to be equivalent to G90 under the requirements of the
Standard for Organic Coatings for Steel Enclosures for Outdoor Use Electrical Equipment, UL

1332.

5.7 A metallic material, protective coating, or cadmium plating, other than as described in 5.4 to 5.6 shall
be painted or protected in a manner that has been determined to be equivalent.
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5.8 A plant fiber gasket used to seal a liquid-retaining joint shall be not more than 1/32 inch (0.8 mm)
thick. A cork composition gasket shall be shellacked in place on one side and coated with graphite on the
other. A synthetic rubber gasket shall have a thickness of not less than 1/64 inch (0.4 mm) and not more

than 3/32 inch (2.4 mm).

6 Bodies and Covers

6.1
wrench grip.

A threaded section of a body intended for the connection of pipe shall have a section to serve as a

6.2 Pipe threads shall be in accordance with the Standard for Pipe Threads, General Purpose (Inch),
ANSI/ASME B1.20.1.

Exception: Va
threads shall
compatible wi

6.3 Joints in
turning effort

6.4 A valve
provided with
Standard for
4.1.2.

6.5 Opening
into a liquid-h

6.6 Each cl¢anout and drain opening shall be closed by a standard pipe plug or a thread

plug. A gaske
7 Seals and

7.1 Avalve
7.2 Whenp
adjust or ren
following shal

lves intended for use in installations where pipe fittings incorporate other t
be permitted to be provided with pipe threads complying with a national pipe th
th those fittings. The pipe thread type shall be identified in accordance with 26.

a body formed of two or more parts shall be prevented from.loosening as th
pxerted by connecting or disconnecting piping. See the Defarmation Test, Sect

assembly intended for attachment to pipe larger than,102 mm (4 in) noming
flanged pipe connections. A flange shall conform to the appropriate Ame
Pipe Flanges and Flanged Fittings covering the tnaterial from which the flangg

s for bolts or screws used for assembly, shall not extend through the outer
bndling section.

t shall be retained by the valve body or by the plug when the plug is removed.
Stuffing Boxes
Ehall include a stuffing box or other means for sealing to prevent leakage at the

cking is Used to prevent leakage around a valve stem, and when it is required
w the\packing during intended usage or as wear occurs, a stuffing box con
be.used.

han NPT type
read standard
4.

e result of the
on 12.

| size shall be
rican National
is made. See

alls of a body

ed shouldered

valve stem.

for the user to
forming to the

a) Th

stuffing box stattbeprovided withma rermovabte; shoutdered; unthreaded fottov

a nut or other means for adjusting the gland to maintain pressure on the packing.

b) The

c) The

stuffing box gland shall be made of corrosion resistant material.

stuffing box shall be fully packed prior to shipment of the valve.

er gland, with

7.3 An adjustable stuffing box used to seal an automatically actuated stem of a valve shall be such that
any adjustment of the packing take-up will not bind the stem sufficiently to prevent the valve from
functioning automatically.

7.4 A spring-loaded follower gland shall employ a spring made of corrosion resistant material or of
material provided with a corrosion resistant coating.
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7.5 When corrosion of a valve stem could result in damage to a packing or seal material and results in
leakage, or binding of the assembly, the stem shall be of corrosion resistant material or be provided with a
corrosion resistant coating or treatment.

7.6 A valve stem shall not be capable of being completely withdrawn from the valve by reverse rotation.

Threads of a v

alve stem shall not enter a stuffing box recess.

7.7 A stem shall be of sufficient length to permit repacking the stuffing box without requiring the part to be

dismantled.

8 Diaphragms and Bellows

8.1 Avalvei
shall have the
leakage in the
or tubing inten|

8.2 A valve
opening or arg

h which a flexible diaphragm, bellows, or similar construction constitutes the g
atmospheric side of the diaphragm or bellows enclosed in a casing intended tq
event of diaphragm or bellows rupture, or shall have provision for connection
ded to be routed to the outdoors or other location.

Ghall not leak under conditions of ruptured diaphragm or bellows from an un
und any pins, stems, or linkage passing through the housing in excess of the

when the valvg is tested to its maximum rated pressure:

a) 28 |
specifig

b) 14 L
c)1.00

d) 2.00
used.

/h (1 ft/h ) of a 0.64 specific gravity gas for a valve for use only with fuel
gravities less than 1.0;

h (0.5 ft2 /h) of a 1.53 specific gravity gas forza valve for use with LP-Gas;
L/h (61 in*/h) of water for a valve for use\with gasoline, kerosene, and Nos. 1 2

L/h (122 in®/h) of the lightest grade' of fuel oil heavier than No. 2 for which a

8.3 A diaphragm or bellows shall be protected from damage.

8.4 Metal p
projections, or

9 Springs

9.1 A spring

brts coming in contact with a diaphragm or bellows shall have no sharp
the like which cause chafing or abrasion of the diaphragm or bellows.

shall"be guided and arranged to minimize binding, buckling, or other interfe

free movemen

nly liquid seal
limit external
of a vent pipe

hreaded vent
following rate

gases having

nd 2 fuel oil;

valve is to be

edges, burrs,

rence with its

tsWhen required, ends of a spring shall be closed and squared.

10 Operating Mechanisms

10.1

locked to prevent loosening.

10.2 A manu

ally-operated mechanism of a valve shall provide free movement of all parts.

PERFORMANCE

11 General

11.1

Screws and nuts used to attach operating parts to movable members shall be upset or otherwise

Except as otherwise indicated, representative samples of each type of valve are to be subjected to

the tests described in these requirements. Additional samples of parts constructed of nonmetallic
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materials, such as seal materials and valve seat discs, shall be provided as required for physical and
chemical tests.

11.2 When a series of valves is to be investigated in which the bodies differ in size only, three
representative samples are to be chosen to include the largest, smallest, and one intermediate size.

11.3 A valve is to be investigated for a specific liquid or liquids and for the service conditions for which it
is to be recommended, such as ambient and liquid temperature and liquid pressure. When a valve is

intended for use with a specific grade of fuel oil, it is capable of being used with that or any lighter grade.

11.4 Avalve which is intended to be mounted in a definite position, shall be tested in that position.

11.5 Leakade tests for fuel gas valves are to use a source of aerostatic pressure such asa

11.6 Leakage tests for liquid handling valves are not prohibited from being conducted
leakage is obfperved, the tests shall be repeated with kerosene, Soltrol 170, or fueloil cons
service for wiiich the valve is used. A solvent considered equivalent to “white_gasoline” ig

Kauri Butanol

11.7  Water
pressure in a

11.8 A valvg
subjected to H

12 Deformd

12.1  Joints
damage resu

value of 44.

br other nonhazardous liquid is not prohibited from being-used for developin
hydrostatic pressure strength test.

eat or fire shall be subjected to the Fire Test,Section 16.
tion Test

n a valve shall not leak, nor shall-there be evidence of loosening of joints, dist
ting from the stress imposed on pipe-threaded sections when tested in ag

these requireents.

12.2 Each 4
Schedule 80
threaded se

ample valve used in.this test is to be rigidly anchored or otherwise supportg
pipe, sufficient to-provide for wrench engagement, is to be connected to eaq
ttion of the body. The male threads shall have pipe joint sealing

polytetrafluorgethylene (PTEE) tape applied to them first or be coated as specified by the

Each pipe is {
Table 12.1, w

hen to be tightened across the valve body to the torque specified by the man
hichever is greater.

bl

with air. When
istent with the
one having a

g the required

provided with a fusible element or other device\that will close the valve autofatically when

brtion, or other
cordance with

d. A length of
h female pipe
compound or
manufacturer.
ufacturer or in

4192 4

-
T TZ 1

Torque requirements for pipe connections

Outside diameter, Torque,

Pipe size, nominal in mm (in) Nem (in-Ib)
1/8 10.29 (0.405) 17 (150)

1/4 13.72 (0.540) 28 (250)

3/8 17.15 (0.675) 51 (450)

12 21.34 (0.840) 90 (800)

3/4 26.67 (1.050) 113 (1000)

1 33.40 (1.315) 137 (1200)

Table 12.1 Continued on Next Page
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Table 12.1 Continued

Pipe size, nominal in Outside diameter, Torque,

mm (in) N-m (in-Ib)

1-1/4 42.16 (1.660) 164 (1450)

1-1/2 48.26 (1.900) 175 (1550)

2 60.33 (2.375) 186 (1650)

2-1/2 73.03 (2.875) 198 (1750)

3 88.90 (3.500) 203 (1800)

4 114.30 (4.500) 215 (1900)

12.3 After the torque force has been applied to each connected pipe, the test sample(is'tq be subjected

to the External Leakage Test, Section 13.

12.4 Upon removal of the pipe from the test sample, the assembly is to be@xamined fo loosening of
body joints.

13 External|Leakage Test

13.1 Fuel ggs valves

13.1.1 A fue| gas valve subject to pressure on both inlet and’outlet connections shall not leak externally

aximum rated
sealed.

at a rate in ex¢ess of 200 cc/h (12.2 in*/h) when subjected'f6 a pressure of 1-1/2 times the m
pressure, but mot less than 3.4 kPa (0.5 psi) with the valve in the open position and the outlet

13.1.2 The inlet of the test valve is to be conneeted to a system capable of supplying clean air or other

test medium &
opening not e
the main liquig
specified test
pressure on b
slowly and wit

13.1.3 Leakage shall bétobserved by a flowmeter capable of indicating, for the test liquig

flow rate of 2(

t the specified test pressure. The outlet of the valve is to be sealed. Any by
5sential to the operation of the-valve during this test is to be sealed unless it
stream before the outlet-of.the valve. The test liquid is to be admitted and ma
pressure. In the case of diaphragm elements which, in intended usage, are su
bth sides of the diaphragm, the test pressure is to be applied to both sides of t
hout shock to avoid stressing the diaphragm.

0 cc/h (42.2 in®/h). A valve is considered as complying with 13.1.1 when, W

under the test

ressure, no bubbles indicating leakage are observed.

pass or other
discharges in
ntained at the
bjected to gas
he diaphragm

employed, a
ith the liquid-
m (1 in) while

containing parFs ofthetest valve submerged in water to a depth of approximately 25.4 m

Instead of the method described in this paragraph, leakage may be measured by an inverted graduated
cylinder, which is calibrated in cubic centimeters. The inverted cylinder is to be closed by a water seal. The
apparatus is to be adjusted so that the end of the outlet tube is located approximately 12.7 mm (0.5 in)
above the water level within the inverted graduated cylinder and so that the water within and exterior to the
graduated cylinder is at the same level. With these adjustments made, the water level within the graduated
cylinder is to be recorded.

With the valve in the closed position assumed as the result of intended operation, the test liquid at the
specified test pressure is to be applied to the valve inlet for a test period of minimum 2 min. During this
time, the vertical position of the graduated cylinder is to be adjusted, when required, to maintain the same
water level within and exterior to it. At the end of the test period and with the water within and exterior to
the graduated cylinder at the same level, the level of water within the graduated cylinder is again recorded.
From the change of volume within the graduated cylinder, the leakage rate is to be calculated according to
the following formula:
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in which:

520
460 + ¢

P

60
X X —
30

m

R

s

R is the leakage rate in cubic centimeters per hour;

Vis the increase in volume within graduated cylinder during test;

mis th

tis the

e time of test in minutes;

ambient temperature during test in degrees F [(1.8 x degrees C) +32]; and

Pisth

13.1.4 All 6
minimum of 1

13.2 Fuel gas valves intended to discharge to atmosphere

13.2.1  Afus
of 0.2 L/h (12
less than 3.4
a pressure of
the open posi

13.2.2 The

test medium at the specified test pressure. The.outlet of the valve is to be sealed or open

13.2.1. Any b
the valve only

13.2.3 All 6
minimum of 1

13.3 Diaphijagm-type fuel'gas valves

13.3.1 Leak

e barometric pressure during test in inches of mercury (kPa x 0.3).

xternal leakage tests employing a gas as the test medium are to be mg
min, except where otherwise stated.

| gas valve intended to discharge to atmosphere shall'rot leak externally at a
.2 in*/h) when subjected to a pressure of 1-1/2 times.the maximum rated prg
KPa (0.5 psi) with the valve in the closed positionrand the outlet open and wheg
1-1/2 times the maximum rated pressure, but net'less than 3.4 kPa (0.5 psi) w
ion and the outlet sealed.

nlet of the test valve is to be connected'to a system capable of supplying cle

ypass or other openings are to.,b€)closed so that pressure can be applied to t
Observations for leakage are to be conducted in accordance with the provisio

xternal leakage tests employing a gas as the test medium are to be mg
min, except where othefwise stated.

age through a diaphragm-type fuel gas valve, when pressure is applied to g

diaphragm orf

maximum ratTd pressure, but not less than 3.4 kPa (0.5 psi).

ly, shallnot exceed that specified in Table 14.1 when tested with a pressure

intained for a

rate in excess
ssure, but not
n subjected to
th the valve in

an air or other
As indicated in
he inlet side of
ns of 13.1.3.

intained for a

ne side of the
of 1-1/2 times

13.3.2 To verify compliance with 13.3.1, the escapement orifice, bypass connection, and other openings
are to be closed so that pressure can be applied to one side of the diaphragm only. The method of test
outlined in 14.3.2 is to be used, but the outlet tubing is to be so attached as to collect any leakage from the
valve outlet and the bleed connection.

13.3.3 All external leakage tests employing a gas as the test medium are to be maintained for at least 1
min.

13.4 Liquid handling valves

13.4.1 A liquid handling valve subject to pressure on both inlet and outlet connections shall not leak
through stem or body seals or other joints, or show evidence of porosity in castings when subjected to any
pressure between 0 and 1-1/2 times the rated operating pressure.
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Exception: Mechanical leak detecting valves with vent lines connected back to the storage tank do not
have to comply.

13.4.2 During this test, the inlet of the valve is to be connected to a source of pressure using a test
medium as indicated by 11.6. The outlet of the valve is to be sealed. A positive shutoff valve and a
pressure gauge having a pressure range of not less than 1-1/2 times nor more than 2 times the test
pressure are to be installed in the pressure supply piping. The pressure gauge is to be installed between
the shutoff valve and the sample under test. The pressure is to be increased gradually from zero and then
maintained at 1-1/2 times rated pressure while being observed for evidence of external leakage.

13.4.3 All external leakage tests employing a liquid as the test medium are to be maintained for a

minimum of 5 min.

1344 Al e
minimum of 1

14 SeatlLea
141

14.1.1
18.

The s

14.1.2 Allse
All seat leakag

14.2 Liquid shutoff valves

14.2.1 A shd
and 1-1/2 time

Exception:

ol
relief valve cofes.

14.2.2 Tove

the appropriayle test medium. This test is to be conducted with the valve in its intende

installation. T
pressure is to

General

kternal leakage tests employing a gas as the test medium are to be! ma
min.

kage Test

cat leakage test is conducted on as received samples and after the Endurance

bt leakage tests employing a gas as the test. medium are to be maintained for
e tests employing a liquid as the test medidn are to be maintained for at least

toff valve for liquids shall not leak past the seat when subjected to any pressy
S maximum rated pressure.

ergency valves withy.secondary poppets (on the discharge end) that incorpd

rify compliance with 14.2.1, the inlet of the test valve is to be connected to a s

e valvé.is to be in the closed position assumed as the result of intended 9
be.increased gradually from zero and then maintained at 1-1/2 times rated

testis then to

ntained for a

Test, Section

At least 1 min.
5 min.

re between 0

rate pressure

stem utilizing
d position of
peration. The
pressure. The

be.repeated at a pressure of 1.7 kPa (0.25 psi).

14.3 Fuel gas shutoff valves

14.3.1

A shutoff valve for fuel gases shall not leak past the seat in excess of that indicated in Table 14.1

when subjected to a pressure of 1.7 kPa (0.25 psi) and at a pressure of 1-1/2 times maximum rated
pressure, but not less than 3.4 kPa (0.5 psi). This test is to be conducted with the valve in its intended
orientation of installation.
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Table 14.1
Maximum allowable seat leakage

Type of gas Maximum allowable leakage® cc/h

Natural and manufactured gas 5400

LP-gas:
Port diameter 38.1 mm (1-1/2 in) nominal or less 650
Port diameter over 38.1 mm (1-1/2 in) nominal 5.9/mm (150/in) of port circumference

@ At standard atmospheric conditions of 15.6°C (60°F) and a barometric pressure of 101 kPa (30 in of mercury).

14.3.2 Towv 'em capable of
supplying cle@n air or other test gas at the test pressures. A tight connection is to be nmiade to the valve
outlet, terminating in tubing. The open end of this outlet tube is to be located within ap-invefted graduated
cylinder which is calibrated in cubic centimeters. The inverted cylinder is to be closed|by a water seal. The
apparatus is fo be adjusted so that the end of the outlet tube is located approximately 12{7 mm (0.5 in)
above the waier level within the inverted graduated cylinder and so that the water within and| exterior to the
graduated cylinder is at the same level. With these adjustments made, the water level within[the graduated
cylinder is to| be recorded. With the valve in the closed position assumed as the resylt of intended
operation, thg test medium at the specified test pressure is to be applied to the valve inlet for a minimum
test period of R min. During this time, the vertical position of the graddated cylinder is to be adjusted, when
required, to njaintain the same water level within and exterior tg)it:”/At the end of the test period and with
the water within and exterior to the graduated cylinder at the.same level, the level of water within the
graduated cylinder is again recorded. From the change ‘ef“volume within the graduated cylinder, the
leakage rate i to be calculated according to the following formula:

60[ 520 P]

R=V>=460+7 <30

in which:
R is the leakage rate in cubic centimeters per hour;
Vis thg increase in volume within graduated cylinder during test;
m is the time of teStin minutes;

tis thg ambienttemperature during test in degrees F [(1.8 x degrees C) +32]; and

P is thebarometric pressure during test in inches of mercury (kPa x 0.3).

14.3.3 Instead of the method described in this paragraph, leakage is capable of being measured by a
flow meter installed on the inlet side of the valve under test which indicates, for the test medium employed,
the maximum flow rates permitted.

15 Operation Test
15.1 General
15.1.1 An automatically operated valve intended for use with fuel oil, other than a fusible link valve, and

emergency shutoff valve shall function while handling the liquid for which it is intended and under the
temperature condition designated in Table 15.1.
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Table 15.1
Temperatures for test

Kind of valve

Temperature, ambient and liquid

viscosity

Qil valves for Nos. 1, 2, 4, and 5 fuel oils and liquids of like

0°C

(32°F)

means to permit

Qil valves for Nos. 5 and 6 fuel oils and liquids of like viscosity
for use on burners and similar applications provided with

heated to a predetermined temperature

Minimum temperature specified for testing purpos
manufacturer, but not more than 45°C (113°F)
liquid flow beyond valve only while liquid is

es by

15.1.2 The temperature attained on or in a valve for use with a hot liquid, with that hot liquid flowing

through the va
15.1.8.

15.1.3 Prior
deformation, €

15.1.4 Incon
be fitted in th
framework so
pipe is to be U
indicates.

15.1.5 When
as determineg
slowest closin
valve; the amk
15.1; and the

be 76 mm (3 in) of water for valves rated atnot more than 3.4 kPa (0.5 psi).

15.1.6  Wher

the test assembly as described in 15.1.4 is to be placed in an enclosure in which the stipu

temperature is

15.1.7 When a valve is:-t0 be tested for handling a liquid at a temperature exceeding
br which-the valve is intended, the test valve is to be connected into a piping system

temperature f
conveying the
to handle or a

Ive, shall not affect the function of the valve or cause seat leakage In shuto

fo the beginning of this test, a valve is to be found in compliance with the reg
xternal leakage, and seat leakage.

e inlet and outlet openings of the valve to be tested. The pipe is to be 3
that the valve will be mounted or suspended away from{other heat conducting
sed; copper tubing is not prohibited from being usedwhen the construction g

a maximum closing time is to be stipulated.for a shutoff valve, the time so stip
under the temperature-pressure conditions, within the ratings for the valve
. For this determination, the temperature and pressure are not to exceed the
ient temperature and the liquid temiperature are to be not less than those spe
bressure on the test valve disc iso be not less than the minimum rated pressu

a valve is to be tested for use in an ambient temperature always exceeding

maintained duringthe test.

test fluid-at the stipulated temperature. The test liquid is to be the liquid the val
similar liquid having a specific heat approximating that of the intended liquid.

valves. See

uirements for

ducting the operation test on a valve, 305 mm (12 in) lengths.of pipe of the rafed size are to

rranged as a
bodies. Black
f the valve so

Llated is to be
, causing the
ratings for the
cified in Table
re, which is to

25°C (77°F),
ated ambient
the ambient

ve is intended
VWhen a valve

is intended fo

use with more than one liquid, the test is to be made with the liquid (or a

similar liquid)

evaluated to represent the maximum temperature conditions. Otherwise the test arrangement is to be in

accordance wi

th 15.1.4 and 15.1.6.

15.1.8 The operation of a valve during the test is to demonstrate acceptable performance in its intended
service. A shutoff valve is not to leak past the seat under the various conditions of temperature, viscosity,

and pressure i
16 Fire Test

16.1

mposed during the test.

A fusible link shutoff valve and an emergency shutoff valve shall operate to limit contribution of

flammable liquid to a fire, when tested in accordance with 16.2 to 16.8. An example of the test
configuration is shown on Figure 16.1.
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Figure 16.1

Test configuration

i

ZREMOTE co

TWO 3.8 liter:
(ONE US GAY
FUEL CHARG

su0632a

BLEED
\2.76 MPa (400 PSIG) { }
SUPPLY-FUEL

DOWNSTREAM (TRAPPED OUTLET)
BLEED OFF TO PAN

RELIEF VALVE,

3.10 MPa (450 PSIG)

PRESSURE - SUPPLY
~— FUEL FILL LEVEL

457 mm (18 INCHES)

102 mm /
(z; INCHES)

TAINER,
| ON)
ES
152m 061m
(5 FEET) (2 FEET)

™— PAN, 533 nfm (21 INCHES) DIA.,

63.5 mm (2|5 INCHES) DEEP
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