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Preface

This is the Ninth Edition of ANSI/CAN/UL 144, Standard for LP-Gas Regulators.

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

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.

This ANSI/CAN/UL 144 Standard is under continuous maintenance, whereby each revision is approved in

compliance wt
Organization.
publication, a

In Canada, th
and English.
markings and

This joint An
supersedes, t

Comments or
should be suf
(CSDS) at htt

UL’'s Standar

should be altgred in any way. All of UL's Standards and all copyrights, ownerships, and ri

those Standa

To purchase |
http://www.sh

This Edition g
LP-Gas Regu

This list repre
time, changes

In the event that no revisions are |ssued for a perlod of four years~fro
ction to revise, reaffirm, or withdraw the standard shall be initiated.

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

nerican National Standard and National Standard <of Canada is based
he Eighth Edition of UL 144 as well as ULC/ORD-C144)

proposals for revisions on any part of the Standard may be submitted at any ti
mitted via a Proposal Request in the On-Ling,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.

JL Standards, visit the Uk-Standards Sales Site at
bpulstandards.com/HowToOrder.aspx or call toll free 1-888-853-3503.

f the Standard'has been formally approved by the UL Standards Technical A
ators, STP«144.

sents the’STP 144 membership when the final text in this standard was ballo
inthe'membership may have occurred.

s1 Development

the date of

t be in French
uire additional

on, and now

me. Proposals
pment System

of a Standard
hhts regarding

anel (STP) on

ed. Since that

STP 144 Membership

Name Representing Interest Category Region
Baxter, Rick The Inspections Group Inc AHJ Alberta
Diel, William MB Sturgis Inc Supply Chain USA
Kim, Yeon US Consumer Product Safety Non voting member USA
Commission
Layson, P Applications Engineering General USA
Group Inc.

STP 144 Membership Continued on Next Page


https://ulnorm.com/api/?name=UL 144 2021.pdf

ANSI/CAN/UL 144

AUGUST 26, 2021

STP 144 Membership Continued

Name Representing Interest Category Region
Mailvaganam, Miles M Mailvaganam General Ontario
Olds, Charlie Marshall Gas Controls Inc. Producer USA
Petersen, James Petersen Engineering General USA
Prusko, Jeffrey Underwriters Laboratories Inc. | Project Manager — Non-voting USA

member
Swiecicki, Bruce National Propane Gas General USA
Association
Thomas, Chad Engimeered-Controts Producer A
International Inc
Wade, John A. ULC Standards STP Chair — Non-voting Capada
member
Willis, Jerry LP Gas Industrial Equipment Supply Chain USA
Co.
Wolff-Klammer, Edgar ULLLC Testing & Standards Org USA
Woodward, L. Fairview Fittings & Mfg Inc. Producer Capada

International
For further infg

Underwriters L
171 Nepean S
Ottawa, Ontar
Phone: 1-613.
E-mail: ULCSt
Web site: ul.or

This Standard

The intended
remains the re

CETTE N

g

aboratories Inc.
treet, Suite 400
o K2P 0B4
755.2729
andards@ul.com

lassification for Standards (ICS): 13.240, 23.060.40, 75.200

rmation on UL standards, please contact:

is intended to beused for conformity assessment.

ANGLAISE

primary application of this standard is stated in its scope. It is important fo note that it
sponsibility of the user of the standard to judge its suitability for this particular gpplication.

ORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET



https://ulnorm.com/api/?name=UL 144 2021.pdf

AUGUST 26, 2021 ANSI/CAN/UL 144 7

INTRODUCTION
1 Scope

1.1 These requirements cover pressure regulators for use with LP-Gas equipment.

NOTE: For the purposes of this standard the terms “LP-Gas” and “Propane” are interchangeable.

1.2 Regulators covered by these requirements are intended to be installed and used in systems 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) Liquefied Petroleum Gas Code, NFPA 58;

2) National Fuel Gas Code, NFPA 54;

3) Outdoor Cooking Gas Appliances, CSA/AM ANSI Z21.58/€SA 1.6; and
b) In Janada:

1) Natural gas and propane installation code, CSA-B149.1;

2) Outdoor Cooking Gas Appliances, CSA/AM\ANSI Z21.58/CSA 1.6;

3) CAN/CSA Z240 RV Series, RecreationahVehicles;

4) CAN/CSA Z241 Series, Park model trailers; and

5) Provincial or other Regulations.

1.3 These r¢quirements do not cover:
a) Compressed gas regulators;
b) Gaq appliance pressure regulators;

c) Requlators foruse in chemical, petroleum, or utility power plants; pipeline or marine terminals; or
relateq storage facilities at such plants or terminals;

d) Combination gas control valves for gas appliances;

e) Regulators for use in oxygen-fuel, gas-welding, and cutting operations; and

f) Regulators for use in engine fuel (automotive and/or marine) applications.

The requirements for (a) — (e) are covered in: the Standard for Compressed Gas Regulators, UL 252, or
CGA E-4, Standard for Compressed Gas Regulators; and in the Standard for Gas Appliance Pressure
Regulators, CSA/AM CSA/ANSI Z21.18/CSA 6.3, and in the Standard for Combination Gas Controls for
Gas Appliances, CSA/AM CSA/ANSI Z21.78/CSA 6.20, respectively.

1.4 The assigning of flow ratings to regulators is not within the scope of these requirements
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2 Units of Measurement

2.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

3 Components

3.1 Except as indicated in 3.2, a component of a product covered by this standard shall comply with the
requirements for that component.

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

a) Invqglves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is syperseded by a requirement in this standard.

3.3 A compdnent shall be used in accordance with its rating established.for,the intended conditions of
use.

3.4 Specific | components are incomplete in construction features or restricted in| performance
capabilities. Juch components are intended for use only under/limited conditions, su¢h as certain
temperatures not exceeding specified limits, and shall be used:only under those specific condlitions.

4 Referencdd Publications

4.1 The docyments shown below are referenced. in;the text of this Standard. Any undated feference to a
code or standprd appearing in the requirements-of this Standard shall be interpreted as referring to the
latest edition df that code or standard.

UL 252, Standard for Compressed-Gas Regulators

UL 569, Standard for Pigtails and Flexible Hose Connectors for LP-Gas
UL 2061, Standard for Adapters and Cylinder Connection Devices for Portable LP-Gas Cylingler
Assemblies

Other Standafds

ASME B1.20. I . UrpoOSe

ASME B16.26, Cast Copper Alloy Fittings for Flared Copper Tubes
ASME B36.10M, Welded and Seamless Wrought Steel Pipe
ASTM B16, Standard Specification for Free-Cutting Brass Rod, Bar and Shapes for Use in Screw
Machines

ASTM B26/B26M, Standard Specification for Aluminum-Alloy Sand Castings

ASTM A47, Standard Specification for Ferritic Malleable Iron Castings

ASTM A48, Standard Specification for Gray Iron Castings

ASTM B61, Standard Specification for Steam or Valve Bronze Castings

ASTM B62, Standard Specification for Composition Bronze or Ounce Metal Castings

ASTM B85, Standard Specification for Aluminum-Alloy Die Castings

ASTM B86, Standard Specification for Zinc-Alloy Die Castings

ASTM B108, Standard Specification for Aluminum-Alloy Permanent Mold Castings

ASTM B124, Standard Specification for Copper and Copper Alloy Forging Rod, Bar, and Shapes

ASTM B176, Standard Specification for Copper-Alloy Die Castings
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ASTM B211, Standard Specification for Aluminum or Aluminum-Alloy Bar, Rod, and Wire
ASTM B283, Standard Specification for Copper and Copper-Alloy Die Forgings (Hot-Pressed)

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

ASTM D471, Standard Test Method for Rubber Property-Effect of Liquids

ASTM A536, Standard Specification for Ductile Iron Castings

ASTM B584, Standard Specification for Copper Alloy Sand Castings for General Applications

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

CGAV-1, Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections
CGA E-4, Standard for Gas Pressure Regulators

CSA/AM ANSI Z21.58/CSA 1.6, Outdoor Cooking Gas Appliances

CSA/AM CS - -3; I

CSA/AM CSA/ANSI Z21.78/CSA 6.20, Standard for Combination Gas Controls for Gas Appljances
CSA 8.1, Elagtomeric composite hose and hose couplings for conducting propane and.natural gas
CSA 8.3, Themoplastic hose and hose couplings for conducting propane and natural'gas
CSA B149 Sqries, Propane storage and handling code

NFPA 54, Natjonal Fuel Gas Code

NFPA 58, Liquefied Petroleum Gas Code

SAE J512, Adtomotive Tube Fittings

Abbreviations

ANSI — American National Standards Institute
ASME — Ametican Society of Mechanical Engineers
ASTM — Amelican Society for Testing and Materials
CGA — Comptessed Gas Association

CSA - CSA Group

NFPA — Natiohal Fire Protection Association

SAE — Society of Automotive Engineers

5 Terminolggy

5.1 The term "regulator" as used in this standard refers to a device placed in a gas ling for reducing,
controlling, anid maintaining the pressure in that portion of the piping system downstream of the device.

6 Glossary

6.1 Forthe Turpose of this standard the following definitions apply.

6.2 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.

6.3 FLOW CAPACITY — The maximum flow rate of a regulator at conditions as specified by the
manufacturer, usually given in units of kW (BTU/h) and which is based upon factory setting of inlet and
outlet (delivery) pressures.

6.4 LOCKUP PRESSURE - The outlet pressure of the regulator under no-flow conditions.

6.5 MANIFOLD:

AUTOMATIC CHANGEOVER MANIFOLD — A unit that combines two high-pressure regulators into
a single unit that is intended to be connected to the inlet of a second-stage regulator. It
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incorporates two inlet connections with a single outlet connection, which is intended for use with
dual or multiple cylinder installations. It incorporates a service-reserve indicator or provision for
attachment of a service-reserve indicator. The manifold automatically changes the LP-Gas vapor
withdrawal from the designated service cylinder to the designated reserve cylinder without
interruption of service. A switching device is manually selected to alternate between the service
and reserve cylinders.

6.6 OVERPRESSURE SHUTOFF (OPSO) FEATURE — A feature that shuts off the flow of LP-Gas vapor
when the outlet pressure of the regulator reaches a predetermined maximum pressure.

6.7 REGULATOR:

N integral two-stage regulator

two high-pressure regulators and a second-stage regulator into a single unit. Ithine
inlet cqnnections that is designed for use with dual or multiple cylinder installations
automatically changes the LP-Gas vapor withdrawal from the designated serviCe cyl
designated reserve cylinder(s) without interruption of service. It incorporates a S}rvice—reserve

indicator or provision for attachment of a service-reserve indicator. The ‘service-res
gives 3 visual indication of the cylinder(s) that are supplying the.system. A switc
manually selected to alternate between the service and reserve cylinders.

b) FIRBT-STAGE REGULATOR — A type of high-pressureyregulator for LP-Gas
designed to reduce pressure from the container to a nominal pressure of 13.7 — 68.

psig).
¢) HIGH-PRESSURE REGULATOR — A pressure“regulator for LP-Gas liquid or
designgd to reduce pressure from the container, to-a lower pressure in excess of 6.9 k

d) INTEGRAL 13.8 KPA (2 PSIG) SERVICE'REGULATOR — A pressure regulator th
high-pressure regulator and a 13.8 kPay(2 psig) 13.8 kPa (2 psig)service regulato
unit.

e) INTEGRAL TWO-STAGE REGULATOR — A pressure regulator that combines a
regulatpr and a second-stage regulator into a single unit.

f) MANUAL CHANGEOVER REGULATOR — A single-stage regulator with a manifold
two inl¢ts that allowLP-Gas to flow from one inlet or the other using a handle or levg

at combines
Drporates two
. The system
nder(s) to the

rve indicator

ing device is

vapor service
7 kPa (2 - 10

vapor service
Pa (1.0 psig).
bt combines a
into a single

high-pressure

that contains
er through the

single-stage regulator to the gas consuming equipment. It is designed to be used with two LP-Gas

containers. When the supply is exhausted from one container, the lever or ha
manually meved to allow LP-Gas to flow from the second container.

ndle must be

g) SEGOND-STAGE REGULATOR — A pressure requlator for LP-Gas vapor servig

p designed to

reduce first-stage regulator outlet pressure to a pressure equal to or less than 356 mm (14 in) water
column [nominal 279 mm (11 in) water column].

h) SINGLE-STAGE REGULATOR — A pressure regulator for LP-Gas vapor service designed to
reduce pressure from the container to a pressure of 6.9 kPa (1 psig) or less [nominal 279 mm (11
in) water column].

i) SPECIAL-PURPOSE HIGH-PRESSURE REGULATOR — A pressure regulator for LP-Gas
designed to reduce the prevailing cylinder, tank or other pressure in excess of 6.9 kPa (1 psig) to a
lower pressure. This regulator is not intended for installation in two-stage piping systems that serve
3.45 kPa (0.5 psi) appliance systems.

j) SPECIAL-PURPOSE LOW PRESSURE REGULATOR — A pressure regulator for LP-Gas vapor
service designed to reduce high-pressure or first-stage regulator outlet pressure to a maximum
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pressure of 6.9 kPa (1 psig) or less. This regulator is not intended for installation in two-stage

piping

systems that serve 3.45 kPa (0.5 psi) appliance systems.

k) 13.8 KPA (2 PSIG) SERVICE REGULATOR — A type of regulator for LP-Gas vapor service
designed to reduce first-stage regulator outlet pressure to a pressure of 17.2 kPa (2.5 psig) or less
[nominal 13.8 kPa (2 psig)].

6.8 SERVICE-RESERVE INDICATOR — A device that gives a visual indication when the regulator
system has switched from the designated “service” cylinder to the designated “reserve” cylinder.

6.8.1

vapor when there is a lack of regulated pressure.

UNDER PRESSURE SHUTOFF (UPSO) FEATURE — A feature that shuts off the flow of LP-Gas

6.9 VALVE:

a)TY
leakag

b) TYH
18.1 4
integrg
regula
psig)1

PE | RELIEF VALVE — A valve that is constructed to relieve pressure resul
e due to the inability of the seat mechanism to achieve lock-up.

PE || RELIEF VALVE — A valve that has a start-to-discharge setting in accorda
nd is constructed to limit regulator outlet pressure to 13.8.kPa (2 psig) [for
| two-stage and automatic changeover regulators «vhén used as part o

for system] or 34.5 kPa (5 psig) [for 13.8 kPa (24psig) service and integrg

B.8 kPa (2 psig)service regulators when used as paft of a 13.8 kPa (2 psig) reg

when
7 Service

7.1
regulator, int

ested in accordance with the Type Il Relief Valve Flow Capacity Test, Section |

essure and Temperature Ratings

The makimum inlet pressure rating of a single-stage regulator, first-stage regulator,

ral two-stage regulator, or integral 13.8 kPa (2 psig) service regulator shall n

1723.7 kPa (450 psig).

7.2 The ma
regulator shal

7.3 Regulat
temperatures

CONSTRUCT

imum inlet pressure rating for a second-stage regulator or 13.8 kPa (2

brs shall meet all of the requirements of this standard when expose
within the range of -40°C — +55°C (-40°F — +130°F).

ION

ting from seat

nce with Table
second-stage,
f a two-stage
| 13.8 kPa (2
ulator system]
B1.

high-pressure
bt be less than

psig) service

be 68.9 kPa (10 psig), or as specified by the manufacturer, whichever is greater.

d to ambient

8 Assembl

8.1

A regulator, designed for field adjustment, shall be provided with convenient means of adjustment.

8.2 A screw, bolt, or lever-pin hole shall not extend through the outer wall of the regulator body into a
gas-handling chamber unless closed by a threaded plug or the equivalent means to prevent leakage of
gas.

8.3 A valve seat or disc shall be attached to its holder by a method that does not permit the disc to
loosen and work out of position when tested in accordance with the requirements in Section 22, Leakage
and Strength of Mechanism Test, and Section 33, Endurance Test.

8.4 A holder and disc assembly shall be constructed to preclude the trapping of air or gas behind the disc
that may expand and force the disc out of its position in the holder.


https://ulnorm.com/api/?name=UL 144 2021.pdf

12 ANSI/CAN/UL 144 AUGUST 26, 2021

8.5 A regulator having an external adjusting screw shall be constructed so that turning the screw
clockwise will increase the regulator outlet pressure. See the Exception to 17.1.

8.6 A means to determine the outlet pressure of the high-pressure regulator portion in an integral two-
stage or integral 13.8 kPa (2 psig) service regulator shall be provided.

8.7 Automatic changeover manifolds and automatic changeover regulators shall incorporate a service-
reserve indicator, or a provision for the attachment of a service-reserve indicator.

9 Materials

9.1 A part of
service conditi

a) With

b) With

Exception: Ad
propylene pol
polymers (nyld
Aging Test.

9.2 When ar
regulator, or g
material or sh3

9.3 A proted
provided by th

F a regulator in contact with | P-Gas shall be resistant to the action of the gas under the

ons to which it is subjected.

reference to this requirement all elastomeric materials shall be subjectedto:
1) Section 38, LP-Gas Compatibility Test;

2) Section 41, Accelerated-Aging Test; and

3) Section 42, Low Temperature Test.

reference to this requirement all polymeric materials shall be subjected to:
1) Section 38, LP-Gas Compatibility Test; and

2) Section 41, Accelerated-Aging Test.

etal polymers, chlorotrifluoroethylene polymers, tetrafluoroethylene, fluorin
mers, and polyamides of composition polyhexamethylene adipamide or pd
n 6, 6/6, or 6/16) are only to be subjected to the requirements of Section 41

engineering analysis_indicates that corrosion of a part interferes with the f
orrosion results in~deterioration of performance, the part shall be of a corrg
Il be provided With a corrosion-resistant protective coating.

tive coating shall provide resistance against corrosion to a degree not |
b protective coatings specified in 9.4.

9.4 Cadmiun

hted ethylene
lycaproamide
Accelerated-

inction of the
sion-resistant

bss than that

D plating shall be minimum 0.0076 mm (0.0003 in) thick, and zinc plating sha

| be minimum

0.013 mm (0.0005 in) thick.

Exception: When threads constitute the major portion of the area of a part, the thickness of the cadmium or
zinc plating shall be minimum 0.0038 mm (0.00015 in) thick.

9.5 The body and bonnet of a regulator shall be made of one of the materials specified in (a) — (g), or of a
specification that has been determined to be the equivalent. A non-metallic material shall not be used for

the body or bo

nnet of a regulator.

a) Aluminum alloys, as specified in Standard Specification for Aluminum-Alloy Sand Castings,
ASTM B26/B26M; Standard Specification for Aluminum-Alloy Die Castings; ASTM B85, Standard
Specification for Aluminum or Aluminum-Alloy Bar, Rod, and Wire; ASTM B211, or Standard
Specification for Aluminum-Alloy Permanent Mold Castings, ASTM B108.
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b) Ductile (nodular) iron as specified in the Standard Specification for Ferritic Ductile Iron Pressure-
Retaining Castings for Use at Elevated Temperatures, ASTM A395, or Grade 60-40-18 or 65-45-12
as specified in the Standard Specification for Ductile Iron Castings, ASTM A536.

c) Malleable iron as specified in the Standard Specification for Ferritic Malleable Iron Castings,
ASTM A47.

d) High-strength Gray Iron Class 40B as specified in the Standard Specification for Gray Iron
Castings, ASTM A48.

e) Copper alloys complying with Standard Specification for Copper and Copper Alloy Forging Rod,
Bar, and Shapes, ASTM B124; Standard Specification for Steam or Valve Bronze Castings, ASTM
B61; Standard Specification for Composition Bronze or Ounce Metal Castings, ASTM B62;

Standgrd Specification for Copper-Alloy Die Castings, ASTM B176; Standard ;S

Copp€g
Copp€g
Free-(

f) Sted]l.

g) Zin
Zinc-A

9.6 A body
indicator hous

10 Bodies dnd Bonnets

10.1 T body
regulator or
developing le
the regulator
Section 33, E

10.2 A body
tubing. See S

10.3 Any flg
shall withstar]
screws or bo

r and Copper-Alloy Die Forgings (Hot-Pressed), ASTM B283; Standard| S
r Alloy Sand Castings for General Applications, ASTM B584 or Standard S
utting Brass Rod, Bar and Shapes for Use in Screw Machines; ASTMB16.

alloys AG 40A, AG 40B, AC 41A, or AC 43A as specified\in the Standard S
lloy Die Castings, ASTM B86.

of a service-reserve indicator shall comply with9.5. A non pressurized |
ing or cap is permitted to be constructed of non-metallic materials.

and a bonnet of a regulator or a_tnanifold shall withstand the stresses of ¢
manifold to piping, as well as™other stresses imposed by service cond
bkage at joints, permanent deformation, or other damage which impairs the s
or manifold. See Section:20, Deformation Test, Section 26, Strength of B
ndurance Test.

of a service indicator shall withstand the stresses of connecting the indicat
hges of a\body and a bonnet of a regulator or manifold constructed to be cla

d the ‘stresses imposed by normal tightening of the clamping screws or b
Its.;shall be spaced sufficiently close together so as to preclude the nece

excessive for

!

ecification for
ecification for
becification for

becification for

ervice-reserve

onnecting the

tions, without

erviceability of
ody Test, and

or to piping or

bction 20, Deformation Test, and Section 35, Service-Reserve Indicator Endurance Test.

mped together
blts. Clamping
ssity of using

Ce.n tightening to obtain joints that are tight against leakage. See Section 22

Leakage and

Strength of Mechanism Test, and Section 26, Strength of Body Test.

10.4 When warping of a casting-affects the tightness of gas -confining joints or the required fit of parts,
the part shall be stress-relieved to reduce the risk of warping. See Section 22 Leakage and Strength of
Mechanism Test.

10.5 The inlet of a regulator shall conform to one of the following:

a) CGA No. 510 or 600 fitting in accordance with the Standard for Compressed Gas Cylinder Valve

Outlet

and Inlet Connections, CGA V-1;

b) Standard for Pipe Threads, General Purpose, ANSI/ASME B1.20.1;

c) Automotive Tube Fittings, SAE J512;
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d) Cast Copper Alloy Fittings for Flared Copper Tubes, ANSI/ASME B16.26; or

e) A CGA No. 791, 793, or 810 appliance portion of the cylinder connection device in accordance
with the Standard for Adapters and Cylinder Connection Devices for Portable LP-Gas Cylinder
Assemblies, UL 2061 or the Standard for Cylinder Connection Devices, ANSI Z21.81 and
described in CGA V-1, Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections.
If the Type CGA 791 or CGA 793 inlet connection is integral with the regulator body so that the
connection cannot be removed in service, the flow limiting device as required by UL 2061 is
allowed to be part of the regulator construction, complying with material requirements of this
standard. The performance of the inlet connection-regulator combination shall be in accordance
with UL 2061 and this standard.

Exception: Th
previously des

10.6 The ouf

10.7 The op
that communig

mm (0.055 in)].

1"

11.1
to any intende

11.2 When 4
serve as the p

11.3 The ver]
under service

11.4 The ver
automatic cha
13.8 kPa (2 p
having an insi
mm (3/4 in), g
See Figure 11

Bonnet lent Openings

= Icyu/afur I.D IlUt J U Ul’ll’lill‘tb'u’ fIUIll A’.lc'l‘lly pluviu'c'u' VVl.tl’l darl l.l ll’(.','t CUI IlIUbl‘l’UIl Utl’
cribed, when it is marked in accordance with 44.1(i).

et of a regulator shall comply with 10.5 (b), (c), or (d), or the Exception t6 10.5

bning in the body of an automatic changeover regulator or automatic change
ates with the service indicator component shall not exceedthat of a No. 54 @

H movement or breathing of the diaphragm.

regulator is constructed with an integral pressure relief valve, the vent oper
fessure-relief discharge opening.

t opening shall be of such size-and located or protected so as to reduce the ri
conditions.

t opening in a single=stage regulator, the second stage of an integral two-stag
ngeover regulator, a second-stage regulator, a 13.8 kPa (2 psig) service re
5ig) stage of ansintegral 13.8 kPa (2 psig) service regulator shall be provided
e diametefinot less than 17.5 mm (11/16 in) and an outside diameter of not |
nd having<a screened opening recessed at least 1.6 mm (1/16 in) from the
1 foratypical construction. Such regulators shall be marked as specified in 44

!

er than those

over manifold
rill orifice [1.4

A regulator shall be provided with a vent opening in the'bonnet to permit the displacement of air due

ing shall also

sk of clogging

regulator, an
ulator, or the
with a drip lip
ess than 19.1
ppening face.
L1(d).

b vent n'nnning is not rnquirnrl to be constructed as described above when:

Exception: Th
a) The

b) The

regulator is marked as specified in 44.1(e) or
regulator is:
1) Marked as specified in 44.1(f) and

2) The construction, as determined by test, is such that the vent opening is

not subject to

blockage when exposed to the effects of freezing rain. See Section 36, Freezing Rain Test.


https://ulnorm.com/api/?name=UL 144 2021.pdf

AUGUST 26, 2021

ANSI/CAN/UL 144

15

Figure 11.1
Typical Drip Lip Vent Construction

1/16”(1.6mm) 3 %,%*

11.5 Aregu
with tapered

11.6 A seco
or other mear

11.7 A regu
bonnet cavity

Exception: Fd
psig) service

12 Bonnet (

12.1  A'sprin
to exclude th
capacity not
marked in acqg

1/16” 1.D. J
17.5mm)
/4" 0.D.

<—1
(
3
(19.1mm)

528168

ator having a vent opening for connection of vent pipifg shall have such con
ipe threads, unless otherwise arranged to permit cennection of vent piping or

s for connection to vent piping.

ator shall be constructed to providesdrainage of all condensate from the e
when the vent is directed vertically.down.

r integral two-stage regulators; automatic changeover regulators, and integn
regulators this requirementapplies to the second-stage bonnet cavity and vent|

Caps

g-adjusting screw opening in a bonnet shall be closed by a cap, or shall be cor
e entrance“of water, dirt, and other contaminants. For single-stage regula
preater than 29.3 kW (100,000 BTU/h), a hole in the cap is acceptable, if t
ordance with 44.1(e).

ection tapped
bing.

hd-stage or 13.8 kPa (2 psig) service regulator’shall be provided with a tapped vent opening

ntire regulator

al 13.8 kPa (2
opening.

structed so as
tors having a
ne regulator is

12.2 Anunt

hraaded bonnete
Hela8a-boRetG

SO

12.3 A bonnet cap of a regulator intended for connection of vent piping shall provide means for the
making of a tight joint.

13 Springs

13.1

the stresses imposed by the intended use.

A spring shall be of such construction and material that its function is not impaired by abrasion or

13.2 A spring shall be guided and arranged to prevent buckling, binding, or other interference with its
free movement to the degree where it interferes with the operation of the regulator.


https://ulnorm.com/api/?name=UL 144 2021.pdf

16

ANSI/CAN/UL 144

AUGUST 26, 2021

14 Diaphragms

14.1

A diaphragm shall be guarded or enclosed to reduce the risk of damage.

14.2 A part in contact with a diaphragm shall have no sharp edges, burrs, projections, or other surfaces,

that chafe or a

brade the diaphragm.

15 Linkage Mechanisms

15.1

or indentation of the valve seat or disc without impairing the linkage function.

The construction and arrangement of the linkage shall allow for wear of bearing parts and for wear

15.2 Bearing
from loosening

16 Hose Assemblies

16.1 An inte
performance r|
CSA 8.1, Elas
8.3, Thermopl

17 Pressure

17.1  An adjy
of minimum a
shielded to dis

Exception: Fo

or fulcrum pins and screws used in the linkage assembly shall be secured'to
or working out of position.

gral hose assembly on a regulator shall comply with the‘\\applicable con
equirements in the Standard for Pigtails and Flexible Hose Connectors for LP
omeric composite hose and hose couplings for conducting propane and natur|
hstic hose and hose couplings for conducting propane and natural gas.

-Regulating Adjustments

stable regulator shall be provided with a*Convenient means for adjustment w
hd maximum regulator outlet pressures. The means for adjustment shall bg
courage tampering after adjustmentfias been made.

I a high-pressure regulator,the” means of adjustment is not required to be

prevent them

struction and
Gas, UL 569,
al gas or CSA

thin the limits
b enclosed or

b enclosed or

shielded.
17.2 A regulgtor shall not be able.to attain an operating (not lock-up) outlet pressure greater than that
indicated in Table 17.1 for each“type of regulator tested in accordance with Section 21, Regulating
Adjustment Test.
Table 17.1
Maximum Outlet Pressure for Regulator Type
Maximum outlet pressure,
Regulator type kPa (psig)
single-stage, special-purpose low pressure 6.9 (1.0)
13.8 kPa (2 psig) service 17.2 (2.5)
first-stage 103.4 (15.0)
second-stage 4.0 [16-in water column] (0.577)
integral two-stage
first-stage 103.4 (15.0)
second-stage 4.0 [16-in water column] (0.577)
high-pressure, special-purpose high-pressure As specified by the manufacturer

Table 17.1 Continued on Next Page
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Table 17.1 Continued

Maximum outlet pressure,

Regulator type kPa (psig)
automatic changeover
high-pressure stage 138 (20.0)
second-stage 4.0 [16-in water column] (0.577)
integral 13.8 kPa (2 psig) service
high pressure stage 103.4 (15.0)
13.8 kPa (2 psig) stage 17.2 (2.5)

17.3 Apres
solid height, g

18 Regulator Overpressure Protection

18.1 A sing
incorporate in
of an excessi

a)ATy
in Tabl

b) An

e outlet pressure.

bure-regulating spring adjustment shall not be able to compress the springto itfs compressed
r otherwise interfere with lockup.

e-stage regulator, first-stage regulator, or special-purpese-low pressure fegulator shall
its assembly one of the methods specified in (a) or (b) below to reduce the rigk of a build-up

pe | relief valve having a start-to-discharge (s-t-d) pressure setting within the limits specified
e 18.1. See Section 30, Type | Relief Valve Flow Capacity Test.

overpressure shutoff (OPSO) feature that“operates to shut off the flow of jgas when the

regulator outlet pressure reaches the limits_specified in Table 18.1. Such a featurg shall remain

closed
Overp

until it has been manually reset/”The OPSO feature shall comply with Section 32,
fessure Shutoff (OPSO) Feature Tests.
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Table 18.1

Regulator Relief Valve and Overpressure Shutoff (OPSO) Feature Performance Limits (Notes 1 and 2)

Type | & Type Il relief valve S-T-D

Type Il relief valve limit
(regulator outlet

Overpressure shutoff feature
activation limit (regulator outlet

service

Regulator ouflet pressure setting (outlet) pressure limits pressure) pressure)
Regulator type Note 2) (Note 3) (Note 4) (Note 5)
Mini
Minimum Maximum Maximum (,ngt:'sug Maximum
Above 6.9 kPa (1 psig) .
and 140% 250% Not required 200% 31}'5 kPa .(5. psig)
not over $4.5 kPa (5 psig) above minimum
First-stage b 3.5 kPa (5 psig)
ove 3§ a (5 psig .
but 140% 200% Not required 200% 3‘:)'5 kPa .(5. psig)
not over p9 kPa (10 psig) above minimum
Above 6.9 kPa (1 psig)
and . 34.5 kPa (5 psig)
not over $4.5 kPa (5 psig) 140% 25004 Not required 200% above minimum
(as spgcified by mfr.)
Above 34.5 kPa (5 psig )
High pressure, but : 34.5 kPa (5 psig)
not over 103.5 kPa (15 psig) 140% 200% Not required 200% above minimum
(as spgcified by mfr.)
. 69 kPa (10 psig) .
Ab(();’:; (236%252 (1r§f$?|g) 140% 200% Not required above outlet 6?) kPa (10 psig)
p y mfr. pressure above minimum
Above 6.9 kPa (1 psig)
and . 34.5 kPa (5 psig)
not over $4.5 kPa (5 psig) 140% 250% Not required 200% above minimum
(as spe¢cified by mfr.)
Special-purpose high Above 34'i:tpa (5 psig) 34.5 kPa (5 psig)
pressure not over 103.5 kPa 7(15'psig) 140% 200% Not required 200% above minimum
(as spEcified by.mfr.
Aboye 103.5 kPa 69 kPa (10 psig) .
15'psig) 140% 200%. Not required above outlet 62 kPa (1.0. psig)
(as specified by mfr.) pressure above minimum
Two-psig service 13.8 kPa (2.0 psig) 140% 250% 34.5 kPa (5 psig) 27.6 kPa (4 psig) 34.5 kPa (5 psig)
Integral two-psig 13.8 kPa (2.0 psig) 140% 250% 34.5 kPa (5 psig) 27.6 kPa (4 psig) 34.5 kPa (5 psig)

Table 18.1 Continued on Next Page
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Table 18.1 Continued
Type Il relief valve limit Overpressure shutoff feature
Type | & Type Il relief valve S-T-D (regulator outlet activation limit (regulator outlet
Regulator outlet pressure setting (outlet) pressure limits pressure) pressure)
Regulator type (Note 2) {Note-3) {Note4) (Note 5)
.. . . Minimum )
Minimum Maximum Maximum (Notes 3) Maximum
Second-stage 2.7 kPa (11 in WC) 170% 300% 13.8 kPa (2/psig) 350% 13.8 kPa (2 psig)
Integral two-stage 2.7 KPa (11 in WC) 170% 300% 13.8 kPa\(2 psig) 350% 13.8 kPa (2 psig)
ggsgf‘;c changeover 2.7 kPa (11 in WC) 170% 300% 13.8kPa (2 psig) 350% 13.8 kPa (2 psig)
Fs)&eszs'r;p“rpose low Less thah 6.9 kPa (1 psig) 170% 300% Not required 350% 13.8 kPa (2 psig)
350% or as 13.8 kPa (2 psig)
Single stage 2.7 kPa (11 in WC) 170% 300% Not required specified by mfr. or as specified by
(Note 6) mfr. (Note 6)
NOTES

1-18.1, 18.2, and 18.3 indicate what typ
features are provided.

2 — Regulator outlet pressure settings as
3 — Limits are expressed as a percentage|
4 — When tested in accordance with Type

5 — Limits shown only apply if the shutoff {
Section 32.

Epecified in Table 28.1.

of regulator outlet pressure setting as $pecified in Table 28.1.

Il Relief Valve Flow Capacity Test, Section 31.

e of overpressure protection is required (or prohibited) for the various types of regulators. This tabl

eature is provided, in accordance/with 18.1(b) or 18.3(b) and when tested in accordance with Ove

6 — When activation is not within the limitd shown but is as specified-by the manufacturer, the maximum limit shall be marked on the regulatd

b indicates the activation limits when such

pressure Shutoff (OPSO) Feature Tests,

r in accordance with 44.1(j).
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18.2 The use of a Type | relief valve or overpressure shutoff (OPSO) feature with a high-pressure
regulator shall not be required. A relief valve shall not be used in the high-pressure regulators of an
automatic changeover manifold, the high-pressure stages of an automatic changeover regulator, the first
stage of an integral two-stage regulator, or the first stage of an integral 13.8 kPa (2 psig) service regulator.

18.3 A second-stage regulator, a 13.8 kPa (2 psig) service regulator, the second stage of an integral two-
stage regulator, the second stage of an integral 13.8 kPa (2 psig) service regulator, or the second stage of
an automatic changeover regulator shall incorporate in its assembly one of the following as specified
below in (a) or (b) to reduce the risk of a build-up of excessive outlet pressure.

a) AType |l pressure relief valve having a start-to-discharge (s-t-d) pressure setting within the limits
specified in Table 18.1, and which will limit the downstream delivery pressure to 13.8 kPa (2 psig)

for a
changg
second
the Typ

b) Ang

18.4 The mq
shall reduce t
setting.

18.5 An ove
inoperative in
Overpressure
two-stage reg
stage valve se

18.6 An ovefpressure shutoff (OPSO) feature that is activated by the regulator linkage me|

close upon fai
18.7 The ov
independent o
shall not be pe

18A Regula

18A.1  An ur

CLVUI |u'-btagc |cyuiatU| dlluI tilc SCULUI |u'-btagc Uf all ;Ilthldi tVVU‘DtGHU
over regulator, and 34.5 kPa (5 psig) for 13.8 kPa (2 psig) service regul
-stage of an integral 13.8 kPa (2 psig) service regulator under specified test c
e |l Relief Valve Flow Capacity Test, Section 31.

verpressure shutoff (OPSO) feature in accordance with 18.1(b).

ans of adjustment for a pressure-relief valve or an overpressure shutoff (Q
he risk of any unintentional change in the setting and, discourage tamperin

pressure shutoff feature incorporated in the assembly of a regulator shall no

the event of malfunction of the regulaior*valve seat. See 33.1.2 and
Shutoff (OPSO) Feature Tests,. For an integral 13.8 kPa (2 psig) service reg
Llator or automatic changeover regulator, malfunction for this test applies t
at of the regulator.

ure, or upon separation of the,regulator linkage.

brpressure shutoff (OPSO) feature incorporated in the assembly of a regu
f the regulator linkage assembly after activation of the shutoff feature. The reg
rmitted to maintain-the overpressure shutoff (OPSO) feature in the closed posi
ors With{Under-Pressure Shut Off (UPSO) Protection

derpressure shutoff (UPSO) feature shall operate to shut off the flow of ¢

regulator outlg

or automatic
ators and the
bnditions. See

PSO) feature
j with such a

t be rendered
Section 32,
lator, integral
the second-

chanism shall

lator shall be
ulator linkage
tion.

jas when the

t\pressure reaches the limits specified in Table 18A.1. Such a feature shall

emain closed

until it has been manually reset. The UPSO feafure shall comply with Underpressure Shutoff (UPSO)
Feature Test, Section 32A.

18A.2 The shut off device closing mechanism, measuring device and external impulse tube if any, shall
be independent of the regulating mechanism.

18A.3 The shut-off device shall shut off the gas flow only when the outlet pressure is within the limits
ble 18A.1.

specified in Ta
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Table 18A.1

Regulator Underpressure Shutoff (UPSO) Feature Performance Limits

Above 5 psig (34.5) but not
over 10 psig (69)

Regulator type Regulator outlet pressure Underpressure shutoff feature activation limit (regulator
setting® outlet pressure)*®
Minimum Maximum
Above 1 psig (6.9) and not 7in WC (1.74) 13in WC (3.2)
over 5 psig (34.5)
First-stage

32in WC (7.96)

52in WC (12.94)

Mnh High press

Above 1 psig (6.9) and not
over 5 psig (34.5) (as

7in WC (1.74)

13in WC (3.2)

ure

frad b AN
SpeeHea Oy

Above 5 psig (34.5) but not
over 15 psig (103.5) (as
specified by mfr.)

32in WC (7.96)

524n WC (12.94)

Above 15 psig (103.5) (as
specified by mfr.)

specified by mfr.

Specified by mfr.

Special-purpos
pressure

b high

Above 1 psig (6.9) and not
over 5 psig (34.5) (as
specified by mfr.)

7in WC (1.74)

13inWC (3.2)

Above 5 psig (34.5) but not
over 15 psig (103.5) (as
specified by mfr.)

32 in We-(7.96)

52in WC (12.94)

Above 15 psig (103.5) (as
specified by mfr.)

specified by mfr.

specified by mfr.

Two-psig servicg 2.0 psig (34.5) 7in WC (1.74) 13in WC (3.2)
Integral two-psig service 2.0 psig (34.5) 7in WC (1.74) 13in WC (3.2)
Second-stage 11inch WC (2.7) 3in WC (0.75) 7in WC (1.74)
Integral two-stape 11 inch WC (2.7) 3in WC (0.75) 7in WC (1.74)
Automatic chanpeover 11 inch WC (2.7) 3in WC (0.75) 7in WC (1.74)
regulator

Special-purpos¢ low pressure | Less than 1 psig (6.9) 3in WC (0.75) 13in WC (3.2)
Single stage 11 inch WC (2.7) 3in WC (0.75) 7in WC (1.74)

@ Numbers in pgdrenthesis are pressuré values in kilopascal gauge (kPag) units.

b Regulator outl

bt pressure settings as specified in Table 28.1.

18A4 The |

be in the fully]

JPSO-feature shall be designed in such a way that, without manual intervention, it can only
open position or fully closed position. If the resetting device also acts as a manual closing

valve using a Totating handle, the sense of shutting off the gas shall be ClockwiSe. 1T the resetting device
has no other function and if it is accessible, it shall be protected against any intervention which could
impair the regulating device's normal operation when it is reset.

PERFORMANCE

19 General

19.1 Representative samples of a regulator shall be subjected to the tests specified in Sections 20 — 38.
Additional samples of parts constructed of nonmetallic materials, such as diaphragms and valve seat
discs, are required for physical and chemical tests.
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19.2 The manufacturer shall provide the LP-Gas regulators rated capacity prior to conducting the Flow
Test, 28.1.1 and 28.1.2. The tests in these clauses shall verify the outlet pressure stability characteristics
are within the manufacturer's rated capacity.

19.3 Leakage tests shall use a source of aerostatic pressure such as air, nitrogen, or carbon-dioxide gas.
Regulator and pressure-relief valve flow tests shall use air as the test medium. Water shall be used for
developing the required pressure in Section 26, Strength of Body Test. All aerostatic and hydrostatic
pressures shall be maintained for 5 min and 1 min, respectively.

19.4 Test requirements for no leakage refer to no observable leakage over the period of the test with the
sample submerged in water or when all joints and body casting surfaces are brushed with a soap and
water solution, or equivalent leak-detection solution.

19.5 Piping Jand fittings used in the testing of a regulator shall be free from dirt, scale, and other foreign
particles that pffect the operation of the regulator. When required, an air filter shall be installed in the
supply piping ahead of the regulator.

19.6 For thg purpose of these requirements, standard conditions are-gonsidered to Ipe at a base
pressure of 102 kPa (760 mm Hg) (14.696 psia) and base temperature of¢15:6°C (60°F).

19.7 For the Jpurpose of these requirements, the initial air-flow rate-setting shall be calculatgd as follows:

Flow Rate = 0.268 XD

in which:
Flow Rate is the numerical value being expréssed in m%/h and

D is digmeter of the regulator orifice in*mm
Flow Rate =240 x D

in which:
Flow Rpate is the numetical value being expressed in ft*/h and

D is digmeter ofthe regulator orifice in inches).

To determine |theinitial air-flow setting for integral two-stage, integral 13.8 kPa (2 psig) service, and

automatic chahgeoverregulators-the diameterof the second-stage-orifice-shall be-used-

Exception: At the manufacturer's option, a different initial air flow rate setting may be used, but it shall not
be less than that calculated above.

19.8 Pressure-measuring devices shall be calibrated over the range that they are used. The test
pressure measured shall be not less than 20% or more than 80% of the full-scale reading of the device
used.

Exception: The test pressure is allowed to be less than 20% and more than 80% of the full-scale reading of
the measuring device, when calibration indicates that there is no loss of accuracy in the measured value.
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20 Deformation Test

20.1 Joints in a regulator shall not leak, nor shall there be evidence of distortion or other damage
resulting from the stresses imposed on pipe-threaded sections on the body, when tested as described in
this section. See Section 19, Performance, General.

20.2 Four regulator samples of each type shall be used in this test. After this test is completed, the
samples shall be used in the following tests:

a) One sample shall be used for Section 21, Regulating Adjustment Test, and Section 22, Leakage
and Strength of Mechanism Test;

b) Ont balllp:c bi Id“ IUU UDUL; fUl SUbtiUll 275, E)\bvbb PIUDDUIU cht,
c¢) Ong sample shall be used for Section 26, Strength of Body Test; and

d) Ong sample shall be used for Section 27, Lock-Up Test, Section 28, Flow Test, ahd Section 33,
Endur@nce Test.

20.3 A tool that fits snugly about the body of the regulator, or to a section of the shank shaped for a
wrench, wher] such section is provided, shall be used to apply the turning force. The turning force shall be
applied to the|hex of the fitting adjacent to where it is attached to piping, or, when no hex is grovided in this
position, to the body of the regulator. The measured torque specified in Table 20.1 shall bel applied to the
completely agsembled regulator to screw it onto an extra-heawy pipe or into a pipe fitting [of appropriate
size. The male threads shall have pipe joint sealing compound or polytetrafluoroethyleng¢ (PTFE) tape
applied to them first or be coated as specified by the manufacturer.

Table 20.1
Torque Requirements for Pipe Connections
Pipe size, ANSI/ASME B1.20.1; Torque,
min (Nominal inches) N-m (poundl-inches)
3p (1/8) 15.3 (1350
6.4t (1/4) 28.2 (2500
9.p (3/8) 50.8 (450)
12|7 (1/2) 90.4 (800)
191 (3/4) 113.0 (1000)
25)4 (1) 135.0 (1200)
318 =174y 16470 t1450)
38.1 (1-1/2) 175.0 (1550)
50.8 ) 186.0 (1650)

21 Regulating Adjustment Test

211 Single-stage, first-stage, second-stage, 13.8 kPa (2 psig) service, integral two-stage, integral 13.8
kPa (2 psig) service and automatic changeover regulators, shall comply with Table 17.1 following
application of the test as described in 21.2 and 21.3.

21.2 One sample of each type of regulator shall be tested. When more than one main spring is used with
a type of regulator, the spring with the highest outlet pressure shall be used.
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21.3 Each sample shall be connected to an air supply of adequate capacity and pressure incorporating a
flowmeter. A pipe tee and flow control valve shall be connected to the outlet of the sample. A pressure-
indicating device shall be connected to the pipe tee. For integral two-stage and integral 13.8 kPa (2 psig)
service regulators, a second pressure-indicating device shall be connected to the sample, at the location
provided, to determine outlet pressure of the high-pressure stage. With the initial inlet pressure of 690 kPa
(100 psig) applied to the sample, the flow control valve shall be adjusted to a flow rate in accordance with
19.6. For adjustable regulators, the outlet pressure shall be adjusted for an outlet pressure as specified in
Table 28.1. The inlet pressure is then to be increased to 250 psig (1725 kPa) and the adjustment set to
maximum (when of the regulator design provides for adjustment).

Exception: For a second-stage regulator or 13.8 kPa (2 psig) service regulator the initial inlet pressure
shall be 69 kPa (10 psig) and maximum pressure applied shall be 103.4 kPa (15 psig), or the
manufacturer’§inlet pressure rating, whichever s greater.

22 |Leakage[and Strength of Mechanism Test
221 A regu
pressure of 1.
Section 21, Re

nal aerostatic
(6 psig). See

ator shall withstand for at least 5 min, without leakage at joints, an inter|
b times the maximum obtainable outlet pressure, and not less than 41.4 kPa
gulating Adjustment Test.

A

(=

nd automatic
e 20.7 kPa (3

Exception: Fd
changeover rg

psig).

r a second-stage regulator, and the second stage-of integral two-stage
gulators incorporating Type Il relief valves, the maXimum test pressure shall j

22.2 If a regylator incorporates a static seal that is subjected to inlet pressure, those portions of a sample

shall be subje
than 1723 kPa

22.3 A regu
mechanism a
maximum obt

psig).

224 The re
requirements
regulator inco
blocked or oth

22,5 The inl

Id without evidence of porosity-in castings, an internal aerostatic pressure of

Cted to an aerostatic pressure of 2585.5 kPPa (375 psig) or 1.5 times rated p
(250 psig) for 1 min without any signsof external leakage at the static seal joir

ator shall withstand for 5 min“without deformation of the valve-to-diaph

inable outlet pressure, and-not less than 41.4 kPa (6 psig) or more than 172

julator samples.to) be used in these tests shall be those previously sub
bf Section 20, ‘Deformation Test, and Section 21, Regulating Adjustment Te
porates a.telief valve, a specially prepared sample shall be submitted with t
brwise rendered inoperable.

bt opening of the regulator shall be closed and the aerostatic pressure sh

essure if less

—

ragm linkage
2.5 times the
3.7 kPa (250

jected to the
st. When the
ne relief valve

bll be applied

through the oL

tlet‘opening
Ll 7

22.6 The regulator shall be first subjected to the aerostatic leakage test pressure. The internal pressure
is then to be increased to that specified in 22.2. Following the application of increased pressure, the
regulator shall be dismantled and the internal linkage mechanism shall be examined for evidence of
distortion or fracture.

23 Changeover Leakage Test

23.1 One sample of each model of manual changeover regulator or automatic changeover regulator or
automatic changeover manifold shall be subjected to this test. Prior to this test the sample shall meet the
requirements of Section 21, Regulating Adjustment Test, The sample shall show no signs of leakage past
each open inlet, at the changeover lever mechanism, or at the service indicator, if provided, when tested
as described in 23.2 — 23.3.
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23.2 With the outlet plugged, and one inlet open, the other inlet shall be subjected to an increasing
aerostatic pressure from 103.4 to 2585.5 kPa (15 to 375 psig), with the changeover initially set to the
pressurized inlet. Then the pressure shall be reduced to 0 kPa (0 psig) and the changeover moved toward
the open inlet. The pressure source shall then be connected to the open inlet. Pressure shall then be
increased from 103.4 to 2585.5 kPa (15 to 375 psig).

23.3 The test sequence shall be repeated for the second inlet by using the same procedure as described

in 23.2.

24 Swivel Coupling Leakage Test

241

One sample of each model of regulator or manifold that incorporates a swivel assembly

permanently

ttached to the inlet or outlet, following upon testing to the requirements

Deformation Test, shall be subjected to this test. The sample shall show no signs of external
swivel joints when tested in accordance with 24.2. Regulators that incorporate a reliéf valve
relief valve pliigged or blocked.

24.2 With pipe fittings attached to each swivel connection, the swivel shall be rotated 18

back to that
applied to th
swivel, but ng

25 Excess

251 Aregu

arting position for 20 cycles without pressure applied. Then‘aerostatic pressy
inlet swivel for 1 minute and 1-1/2 times maximum ,outlet pressure applie
t less than 6 psig for 5 minutes.

Pressure Test

ator body or bonnet shall not rupture orsthtow parts (for example, separatio

bonnet), and the diaphragm shall not rupture or pull out from its means of securement follow

of the test as

25.2 One s§
Section 20, O
has been mo
regulator sha
3.05 m (10 ft
4.82 mm (0.1
provided with
nitrogen and

hydraulic-inle
opened as qu
the outlet with

Hescribed in 25.2 and 25.3.

mple of each type of regulator.that has been previously subjected to the rg
eformation Test, and Section;21, Regulating Adjustment Test, is to be used.
dified to remove the seat disks from the poppet assembly shall be used. T
| be connected to the-air'side of a piston-type hydraulic accumulator using
of 6.35-mm (0.25«in) outside diameter metal tubing having a minimum insi
90 in). The accumulator shall have a volume of approximately 9.83 L (60
a 1/4-turn full-epen valve at the air-inlet port. The air-inlet port shall be char
compressediio a pressure of 1723.7 kPa (250 psig) by applying hydrostatic
port. With.the outlet of the regulator closed, the 1/4-turn valve to the regulatg
ickly.as-possible. Alternately, at the manufacturer's option, the pressure shal
theuinlet of the regulator closed.

bf Section 20,
leakage at the
shall have the

D degrees and
re of 375 psig
d to the outlet

n of body and
ng application

quirements of
A sample that
he inlet of the
not more than
le diameter of
0 in®) and be
jed with air or
ressure at the
r is then to be
be applied to

Exception No. 1: For second-stage, 13.8 kPa (2 psig) service regulators, integral 13.8 kPa (2 psig) service
regulators, integral two-stage regulators and automatic changeover regulators, the test pressure shall be
413.8 kPa (60 psig).

Exception No. 2: For special-purpose low pressure regulators and special-purpose high-pressure
regulators, the test pressure shall be 6 times the rated inlet pressure, but not less than 413.8 kPa (60 psig)
or greater than 1723.7 kPa (250 psig).

25.3 Adjustable regulators shall be adjusted at midrange prior to the start of the test.
26 Strength of Body Test

26.1 All portions of a regulator body subjected to inlet pressure shall withstand, for 1 min without rupture,
an internal hydrostatic pressure of 8618.4 kPa (1250 psig).
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26.2 The regulator samples to be used in this test shall be those previously subjected to the
requirements of Section 20, Deformation Test.

26.3 The hydrostatic pressure shall be applied to the inlet connection of the regulator. Since this is a test
for strength of the inlet portion of the body, leakage at joints shall be disregarded.

27 Lock-Up Test

27.1 Each type of regulator shall have a lock-up pressure not greater than the limits specified in Table
27.1, following application of the test as described in 27.1 and 27.3.

27.2 One siﬁmamwmmmmmmmmf Section 20,
Deformation Tlest,, shall be used. When more than one main spring is used in the assembly, the spring

with the highest outlet pressure shall be used. The sample shall connected to a\piping system in
accordance with 28.2.5 and 28.2.6.

27.3 The sample shall be adjusted using the initial inlet and outlet pressures specified in Tdble 27.1 at an
air flow in accprdance with 19.6 and the lock-up pressure shall be recorded."Fhe inlet presgure is then to
be increased tp maximum inlet pressure noted and the lock-up pressure shall be recorded adain.

Exception: Fol nonadjustable regulators, the initial outlet pressure setting shall be the outlet pressure at
the initial inlet pressure at the flow rate specified in 19.6.

Table 271
Regulator Lock-up Pressure Limits
" Lock-up
Initial inlet Initial outle_t Lock-up Maximum inlet priessure limit at
Type of regulator pressure setting pressure r:r . .
pressure (adjustable type) limit pressure aximum inlet
pressure
Single-stage 689 kPa 2.7 kPa 120% 1724 kPa 1103 kPa
(100 psig) (11 in WC) (250 psig) (160 psig)
Integral two-stage, 689 kPa 2.7 kPa 120% 1724 kPa 1103 kPa
automatic (100 psig) (11 in WC) (250 psig) (160 psig)
changeover
High-pressure 689 kPa As specified by 130% 1724 kPa 1034 kPa
(100 psig) manufacturer (250 psig) (150 psig)
First-stage 689 kPa 13.8 —69 kPa 130% 1724 kPa 1034 kPa
(100 psig) (2 -10 psig) (250 psig) (150 psig)
Second-stage 69-+kPa 27Ra 4120% 103+Ra 1103 kPa
(10 psig) (11 in WC) (15 psig) (160 psig)
or the manufacturer’s
inlet pressure rating,
whichever is greater
13.8 kPa (2 psig) 69 kPa 13.8 kPa 130% 103 kPa 1034 kPa
service (10 psig) (2 psig) (15 psig) (150 psig)
or the manufacturer’s
inlet pressure rating,
whichever is greater
Integral 13.8 kPa 689 kPa 13.8 kPa 130% 1724 kPa 1034 kPa
(2 psig) service (100 psig) (2 psig) (250 psig) (150 psig)

Table 27.1 Continued on Next Page
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Table 27.1 Continued

Initial outlet Lock Lock-up
Initial inlet . ock-up Maximum inlet pressure limit at
Type of regulator pressure setting pressure i .
pressure (adjustable type) limit pressure maximum inlet
pressure
Special-purpose High-pressure As specified by 130% 2.5 times the initial inlet 1034 kPa
type = 689 kPa manufacturer pressure (150 psig)

(100 psig)
Low pressure
type — specified
by manufacturer

NOTE - Lock-up pressure limits are expressed as a percentage of the initial outlet pressure setting.

28 Flow Tes
28.1

28.1.1  Durin
instability of a
See 19.2 regd
is defined as
equal to or le
established fq
adjusted flow

28.1.2 For s
changeover r
kPa (1 psig)
at any flow wi
28.2.8.

Exception: F(
pressure of 1

28.1.3 For h
13.8kPa (2p
more than 6.
within the ma

General

pt

g a flow test, there shall be no evidence of humming or\chattering or o
regulator at the inlet pressures specified in 28.2.7 and 28.2.8-and at flows with
rding manufacturer's input. For the purpose of these requirements, outlet pres
outlet pressure fluctuation of more than 13 mm (0.5~in) water column for o
5s than 6.9 kPa (1.0 psig), and a fluctuation of mgre‘than 3% of the outlet pr
r outlet pressures greater than 6.9 kPa (1.0 psig) at a constant inlet pressu
within its capacity.

ingle-stage regulators, second-stage regulators, integral two-stage regulat
bgulators, and special-purpose low pressure regulators with a delivery pressu
r less, the outlet pressure shall bewithin £51 mm (+2 in) water column from th
thin the manufacturer's rated flewcapacity for each specified inlet pressure. S

r single-stage regulators; the outlet pressure shall be within +3 in water g
123.7 kPa (250 psig).

igh-pressureregulators, first-stage regulators, 13.8 kPa (2 psig) service regu
5ig) service, regulators and special-purpose high-pressure regulators with a de
) kPa (1-psig), the outlet pressure shall be within +20% from the initial setti
nufacturer's rated flow capacity for each specified inlet pressure. See 28.2.8 an

utlet pressure
in its capacity.
sure instability
tlet pressures
essure initially
re and at any

brs, automatic
e range of 6.9
e initial setting
ee 28.2.7 and

olumn at inlet

lators, integral
ivery pressure
hg at any flow
d Table 28.1.

Table 28.1
Regulator Adjustments for Flow Test

Inlet pressure, Outlet pressure before flow test
Type kPa (psig)
Single-stage, integral two-stage and 689.5 (100) 279 mm (11 in) water column
automatic changeover regulator
First-stage regulators 689.5 (100) 69 kPa (10 psig), or at the pressure
specified by the manufacturer, whichever
is less
Second-stage regulators 69 (10) 279 mm (11 in) water column
13.8 kPa (2 psig) service 69 (10) 13.8 kPa (2 psig)

Table 28.1 Continued on Next Page
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Table 28.1 Continued

Inlet pressure, Outlet pressure before flow test
Type kPa (psig)
Integral 13.8 kPa (2 psig) service 689.5 (100) 13.8 kPa (2 psig)
High-pressure regulator 689.5 (100) As specified by manufacturer
Special-purpose regulator 690 (100) or 69 (10), or as specified by As specified by manufacturer
manufacturer

28.2 Test method

28.2.1
Deformation

is used, representative samples shall include the spring and orifice combination thatresults

and lowest ou
28.2.2 Press

2823 Ama
than 2.5 mm (

28.2.4 The a
the specified v

28.25 Thefl
valve or valve|
28.2.6. The flg
be located upq
used unless a

28.2.6 The t
and outlet of t
and shall havsg
the tubes. For
equally space
mm (3/32in) i
1/4 inch — 1
manometers,

One gample of each type of regulator that has been subjected to the requirements

st, and Section 27, Lock-Up Test, shall be used. When more than one main,s

let pressure ranges.
ure-measuring devices shall be in accordance with 19.7.

nometer for low-pressure readings shall be of a type having scale graduations
D.1in).

djustments or settings for inlet and outlet pressures for test purposes shall be
alues.

5, a flow measuring device, test sample or samples, and a piping system as
w measuring device shall be a device that determines true time average flow
tream or downstream of the test.sample. Aerostatic flow medium other than g
ditional correction factors aretused.

bst sample piping systemi shall incorporate piezometer tubes of the same siz
ne sample. The piezometer tubes shall be made of ANSI/ASME B36.10M Sch

1 inch NPT and-smaller pipe size there shall be six ring holes 1.6 mm (1/16 i
 around the-pipe. For pipe size larger than 1 inch NPT, there shall be eight
N diameter‘equally spaced around the pipe. The pressure measurement conne

pressure gauges, or transducers shall be connected to the piezometer tu

B NRI\registering through a 4.8 mm (3/16 in) hole into the piezometef

bf Section 20,

bring or orifice

in the highest

of not greater

within +2% of

ow test system shall consist of an air supply of the required capacity and pressure control

described in
rate and shall
ir shall not be

e as the inlet
edule 40 pipe

a length 20 times _of the internal diameter of the pipe. The ring holes shall be i the center of

n) in diameter
ring holes 2.4
ction shall be

ring. Liquid
bes to record

upstream and

downstream pressures during the test

28.2.7 Prior the flow tests, an adjustable regulator shall be adjusted for outlet pressure and inlet pressure
as specified in Table 28.1, and at an air flow in accordance with 19.6. When the regulator is nonadjustable,
the outlet pressure at this flow rate and inlet pressure shall be recorded as the initial setting. The setting
shall remain unchanged during the flow test.

28.2.8 Single-stage regulators, first-stage regulators, integral two-stage regulators, integral 13.8 kPa (2
psig) service regulators, automatic changeover regulators, high-pressure regulators, and special-purpose
(with 689.5 kPa (100 psig) inlet pressure for setting delivery pressure) regulators shall then be subjected to
flow tests at constant inlet pressures of 172.3, 344.7, 689.5, and 1723.7 kPa (25, 50, 100, and 250 psig).
Second-stage regulators, 13.8 kPa (2 psig) service regulators and special-purpose (with 10 psig inlet
pressure for setting delivery pressure) regulators shall be subjected to flow tests at constant inlet
pressures of 34.5, 69, and 103.4 kPa (5, 10, and 15 psig), and the manufacturer’s inlet pressure rating if
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greater than 15 psig (104 kPa). The air flow through the regulator shall be varied in steps from the initial air
flow rate setting (see 19.6) to the manufacturer's maximum rated capacity for that inlet pressure.

29 Pressure Relief Test

29.1

The initial start-to-discharge pressure of a Type | or Type Il relief valve incorporated in the assembly

of a regulator shall be within the limits specified in Table 18.1, based on the operating outlet pressure for
which the regulator is designed.

29.2 The resealing pressure of a Type | or Type Il relief valve shall not be less than the minimum

required start-

to-discharge pressure specified in Table 18.1.

29.3 Three

the requireme
as required in
piping systen
pressure thro

29.4 The pr
valve is detec
After obtainin
the start-to-di

sample regulators of each type, and for each type including one which has beg
nts of Section 28, Flow Test, shall be used. All three samples of each typeish
Section 28, Flow Test. Each sample, in turn, shall be connected in the revers
, identical to that used in Section 28, Flow Test, so that the sample.is subjed
Igh the outlet.

bssure shall then be increased until the first evidence of discharge from the

O the start-to-discharge pressure of the relief valve the pressure shall be ing
5charge pressure to result in unseating of the relief Valve. The shutoff valve

closed. The pressure at which the discharge through the relief valve ceases shall be re

resealing pres
not over 25.4
soapy-water s

sure. The start-to-discharge and resealing pressures shall be observed throug
mm (1 in) in depth. When the constructionefthe regulator is such that this is
olution or other similar leak detection solution shall be used.

30 Type I Relief Flow Valve Capacity Test

30.1 The air
and 5 psig) 4
calculated by
than that calc

in which:

Qis th

-discharge capacity of a Type;lrelief valve at any inlet pressure between 6.9 a
bove the start-to-discharge*pressure setting of the relief valve shall not be
the formula indicated below, and in no case shall the discharge of the relief
ilated for a regulaterhaving a 3.2 mm (1/8 in) diameter regulator valve orifice.

0 =0.00646 x D x P

n subjected to
bll be adjusted
e position to a
ted to internal

pressure-relief

ted. This pressure shall be recorded as the start-to-discharge pressure of the relief valve.

reased above
shall then be
corded as the
h a water seal
ot workable, a

nd 34.5 kPa (1
less than that
valve be less

. pressure-relief valve discharge rate in m%h of air;

0.00646 is a constant;

D is the diameter of regulator orifice in mm; and

P is the inlet pressure to the relief valve in kPa above the start-to-discharge pressure setting of the

relief valve
O=40xDxP
in which:
Q is the pressure-relief valve discharge rate in ft*/h of air;

40 is a constant;
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D is the diameter of regulator orifice in inches; and

P is the inlet pressure to the relief valve in psig above the start-to-discharge pressure setting of the
relief valve).

30.2 One of the three sample regulators that was subjected to the requirements of Section 29, Pressure
Relief Test, shall be used. The flow equipment and test setup described for the test in 29.3 and 29.4 shall
be used.

30.3 The sample shall be subjected to internal pressures between 6.9 to 34.5 kPa (1 and 5 psig) above
the start-to-discharge pressure of the pressure-relief valve. The pressure shall be increased in 6.9 kPa (1
psig) increments. The flow through the pressure-relief valve at each 6.9 kPa (1 psig) increment shall be

recorded.

31 Type Il Relief Valve Flow Capacity Test

31.1 The air{discharge flow rate from a Type Il relief valve in a second-stage)13.8 kPa (2
regulator, intggral two-stage regulator, integral 13.8 kPa (2 psig) service regulator,

changeover rggulator shall limit the downstream delivery pressure in accordance with 18.3(3
as described in 31.2 — 31.4. At no time shall the outlet delivery pressurefrom the sample exd
(2.0 psig) for $econd stage and automatic changeover regulators 0r¢34.5 kPa (5.0 psig) fg
psig) service regulators and integral 13.8 kPa (2 psig) service regulators.

31.2 One sample of the regulator that has been modified\to remove the valve seat dis
poppet assembly shall be used. The regulator adjustment’means on the regulator shall bg
position as on|the three regulator samples used during“the tests described in Section 29, P
Test,. A presslire gauge or other pressure indicating;device shall be installed into the outlet
The inlet shall be connected to a regulated source ©of aerostatic pressure using piping of t
size as the inlgt.

31.3 With th¢ sample mounted as intended in service, the inlet shall be subjected to slo

whichever is dreater. At the 103.4 kPa (15 psig) inlet pressure or the manufacturer’s inlet pr
whichever is greater, the maximumroutlet pressure shall be recorded.

31.4 An addftional sample 'of a second-stage regulator without the valve seat disc remoy
integral two-sfage intedral~13.8 kPa (2 psig) service regulator, and automatic changeover
only the high-pressure-stage valve seat disc removed shall be subjected to a slowly increag
pressure from|0 te_1723.7 kPa (0 to 250 psig). At the 1723.7 kPa (250 psig) inlet pressure,

psig) service
or automatic
) when tested
eed 13.8 kPa
r 13.8 kPa (2

c(s) from the
2 in the same
ressure Relief
pf the sample.
he same pipe

vly increasing

sure from 0 to 103.4“kPa (0 to 15 psig) or the manufacturer’s inlet pregssure rating,

essure rating,

ed, and of an
regulator with
ing aerostatic
the maximum

outlet pressurg shall be recorded.

32 Overpressure Shutoff (OPSO) Feature Tests
32.1 General

32.1.1
subjected to the specific tests as described in Table 32.1.

A regulator that incorporates an overpressure shutoff (OPSO) feature shall have the samples
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Table 32.1

Samples to be Provided and Tests to be Conducted?

At a point downstream from
regulator seating orifice®

removed

Overpressure shutoff (OPSO) Description of samples to be Number of T a
feature seat disc location provided samples ests to be conducted
Upstream of regulator seating Normal production samples, 3 All tests in Section 32
orifice®
Normal production samples 3 Activation Test, OPSO Feature
Endurance Test, Repeat Activation
Test
Samples with regulator seat disc 3 Leakage and Strength Test, OPSO

Feature Endurance Test, Repeat
Leakage and Strength Test

Sample with regulator seat disc in
place but with OPSO feature seat
disc removed, or modified as
described in 32.3.2

Leakage and Strength Test, and
Flow Capacity Test

2 If the regulatof design also includes a relief valve, and the relief valve will open before, or at the saime’point as the OPSO feature,
the relief valve ghall be sealed or disabled so that no gas escapes from the regulator vent on the samples to be tegted.

® For an integral two-stage regulator, integral 13.8 kPa (2 psig) service regulator, or an automatic:changeover regylator, seating
orifice shall mean the controlling orifice for the second stage portion of the regulator.

32.2 Activation test

32.2.1

The[sample regulators as outlined in Table 32.1shall be subjected to this test.

The activation

pressure megdsured for the overpressure shutoff feature shall be within the limits specified in|Table 18.1.

32.2.2 Each sample shall be connected to a pipingisystem incorporating regulated sourceg
pressure, twg pressure indicating devices, and three shutoff valves as shown in Figure 32

system shall e of the same pipe size as the inlet and outlet of sample.

s of aerostatic
.1. The piping
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Figure 32.1
OPSO Feature Activation Test Setup

®\

INLET

OUTLET

S3¢55

NOTES -
1) Pressure source number 1
2) Pressure gaugy
3) Shutoff valve niimber 1

4) Regulator test gample

6) Pressure source number 2

)

)

)

5) Shutoff valve niimber 3

)

7) Shutoff valve nimber 2
)

8) Water or mercuyry manometer or pressure gauge;.assappropriate.
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32.2.3 Aerostatic pressure as specified in Table 32.2 shall be applied from pressure source number 1
with shutoff valves numbers 1, 2, and 3 closed. Shutoff valve number 1 is then to be slowly opened. The
regulator will then be in a lock-up condition. Shutoff valve number 3 shall then also be opened, slowly, so
as to increase the outlet pressure. When the overpressure shutoff feature incorporated in the regulator
operates, the output pressure shall be recorded as the activation pressure of the feature.

Table 32.2
Aerostatic Pressure for Overpressure Shutoff (OPSO) Feature Tests

Aerostatic pressure
Second-stage regulator, 13.8 kPa (2 psig) service
kPa (10 psig) inlet rating] regulator, All otherregulators,
Test kPa (psig) kPa (psig)
Activation test 138 or the manufacturer’'s (20 or the manufacturer’s 689.5 (100)
inlet pressure rating, inlet pressure rating,
whichever is greater whichever is greater)
Leakage and stfength test 172.5 or the (25 or the manufacturers 2585.5 (375)
manufacturer’s inlet inlet pressure rating,
pressure rating, whichever whichever is,gréater)
is greater
Endurance testfusing normal 69 or the manufacturer’s (10 or the€ manufacturer’s 689.5 (100)
production samples inlet pressure rating, inlet\pressure rating,
whichever is greater whichever is greater)
32.3 Leakage and strength test
32.3.1 Gengral

32.3.1.1 Th¢ samples outlined in Table-32.1 shall be tested in accordance with 32.3.2 or 32.3.3 as
indicated by the location of the OPSO feature and shall meet the requirements of the applicgble clause.

32.3.2 Overpressure shutoff (OPSO) feature at a point upstream of regulator seating|orifice

32.3.2.1 Ea¢h sample shall"be removed from the piping system that was used for the [activation test
when the overpressuresshutoff feature is in the closed position. With the regulator outlet open, aerostatic
pressure in agcordance ‘with Table 32.2 shall be slowly applied to the regulator inlet and Held at the test
pressure for 1| min.<Fhe sample shall show no signs of seat or external leakage during this test.

32.3.3 Ove ating orifice
32.3.3.1 Each of the three samples, that have been modified to remove the regulator seat disc, shall be
installed into a piping system and aerostatic pressure shall be slowly applied in the normal flow direction
until activation of the OPSO occurs. The value of activation shall be recorded for informational purposes,
and the OPSO shall remain in the closed position. Then, with the regulator outlet open, aerostatic pressure
in accordance with Table 32.2 shall be slowly applied to the regulator inlet and held at the test pressure for
1 min. The samples shall show no signs of seat leakage; no signs of external leakage; the diaphragm shall
not pull out from its securement means; and rupture of the body shall not occur. Regulator operating levers
or diaphragm heads shall not bend. Two of the three samples shall be disassembled and the parts
examined for damage. The third sample shall then be subjected to the OPSO feature endurance test,
32.4.

32.3.3.2 The sample that has the regulator seat disc in place but does not have an OPSO seat disc shall
be subjected to the test pressure as indicated by Table 32.2 but the pressure shall be slowly applied in the
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reverse flow direction, through the outlet, and held at the test pressure for 1 min. The sample shall then be
subjected to the Flow test and shall meet the requirements for that test.

32.4 OPSO feature endurance test

32.4.1

The sample regulators as outlined in Table 32.1 shall be subjected to this endurance test. There

shall not be malfunction or breakdown of the overpressure shutoff (OPSO) feature in any of the samples
tested. The test method shall be in accordance with 32.4.2 or 32.4.6 as indicated by the modifications
made to the samples.

32.4.2 Norm

32.4.3 Each
pressure, two
system shall b

32.4.4 Durin
of pressure so|

al production samples shall be tested as indicated in 32.4.3 — 32.4.5.

sample shall be connected to a piping system incorporating regulated source
pressure indicating devices, and a three-way valve as shown in Figure 32,
e of the same size as the inlet and outlet of the sample.

j the test, an aerostatic pressure as specified in Table 32.1 shall be maintaine
urce number 1. See Figure 32.1.

5 of aerostatic
2. The piping

d at the outlet

32.4.5 The tgst shall be conducted for 100 cycles of operation. Eachr cyele shall consist of the following:

a) The

through the regulator;

b) The
operati
shutoff]
c) The

d) The

324.6 Samp
indicated in 32

32.4.7 OneH

a) Each sample shall be connected to a piping system as shown in Figure 32.2 but w

and 5.

three-way valve shall be adjusted so that it is épened to the atmosphere

three-way valve shall then to be adjusted sosthat the aerostatic pressure of 1
bn pressure, as determined in 32.2.3, is applied resulting in back pressure tha
feature;

three-way valve is again to be opened to the atmosphere; and

shutoff feature shall be manually reset.

les that have been modified to remove the normal regulator seat disc shall
.4.7.

undred cycles.of operation shall be conducted using the following procedure:

The piping system shall be of the same size as the inlet and outlet of the sa

each Sfmple shall not be pressurized.

allowing flow

.25 times the
[ operates the

be tested as

ithout items 4
mple. Initially

b) Aerostatic pressure of 1.25 times the activation pressure as determined in 32.2.3 shall be
applied in the normal flow direction, which should result in activation of the OPSO feature.

c) The

d) The

inlet pressure shall be reduced to 0 kPa (0 psig).

OPSO feature shall be manually reset.
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NOTES -

1) Pressure sourg¢e number 1
2) Pressure gaude
3) Regulator testjsample

4) Three-way valye

5) Pressure sour¢e number 2

6) Water or mercfiry manometer or pressure gauge, as appropriate.

Figure 32.2
OPSO Feature Endurance Test Setup

INLET

Z OUTLET
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