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Canadian Standards Association

The Canadian Standards Association (CSA), under whose
auspices this National Standard has been produced, was
chartered in 1919 and accredited by the Standards
Council of Canada to the National Standards system in
1973. It is a not-for-profit, nonstatutory, voluntary
membership association engaged in standards
development and certification activities.

CSA standards reflect a national consensus of producers
and users — including manufacturers, consumers,
retailers, unions and professional organizations, and
governmental agencies. The standards are used widely
by industry and commerce and often adopted by
municipal, provincial, and federal governments in their
regulations, particularly in the fields of health, safety,
building and construction, and the environment.

Individuals, companies, and associations across Canada
indicate their support for CSA’s standards development
by volunteering their time and skills to CSA Committee
work and supporting the Association’s objectives
through sustaining memberships. The more than 7000
committee volunteers and the 2000 sustaining
memberships together form CSA’s total membership
from which its Directors are chosen. Sustaining
memberships represent a major source of income for
CSA’s standards development activities.

The Association offers certification and testing services in
support of and as an extension to its standards
development activities. To ensure the integrity of its
certification process, the Association regularly and
continually audits and inspects products that bear the
CSA Mark.

In addition to its head office and laboratory complex in
Toronto, CSA has regional branch offices in major
centres across Canada and inspection and testing
agencies in eight countries. Since 1919, the Association
has developed the necessary expertise to meet its
corporate mission: CSA is an independent service
organization whose mission is to provide an open and
effective forum for activities facilitating the exchange of
goods and services through the use of standards,
certification and related services to meet national and
international needs.

For further information on CSA services, write to

Canadian Standards Association
5060 Spectrum Way, Suite 100, Mississauga, Ontario,
Canada L4W 5N6

L'Association canadienne de normalisation (CSA), sous
les auspices de laquelle cette Norme nationale a été
préparée, a recu ses lettres patentes en 1919 et son
accréditation au sein du Systéme de Normes nationales
par le Conseil canadien des normes en 1973. Association
d‘affiliation libre, sans but lucratif ni pouvoir de
réglementation, elle se consacre a I'élaboration de
normes et a la certification.

Les normes CSA refletent le consensus de producteurs et
d’usagers de partout au pays, au nombre desquels se
trouvent des fabricants, des consommateurs, des
détaillants et des représentants de syndicats, de corps
professionnels et d’agences gouvernementales.
L'utilisation des normes CSA est trés répandue dans
I'industrie et le commerce, et leur adoption a divers
ordres de législation, tant municipal et provincial que
fédéral, est chose courante, particulierement dans les
domaines de la santé, de la sécurité, du batiment, de la
construction et de I’environnement.

Les Canadiens d’un bout a I'autre du pays témoignent
de leur appui au travail de normalisation mené par la
CSA en participant bénévolement aux travaux des
comités de la CSA et en appuyant ses objectifs par leurs
cotisations de membres de soutien. Les quelque 7000
volontaires faisant partie des comités et les 2000
membres de soutien constituent I'ensemble des
membres de la CSA parmi lesquels ses administrateurs
sont choisis. Les cotisations des membres de soutien
représentent une source importante de revenu pour les
services de soutien a la normalisation volontaire.

L’Association offre des services de certification et de mise
a I'essai qui appuient et compléetent ses activités dans le
domaine de |'élaboration de normes. De maniére a
assurer 'intégrité de son processus de certification,
I’Association procede de facon réguliére et continue a
I’'examen et a l'inspection des produits portant la
marque CSA.

Outre son siége social et ses laboratoires a Toronto, la
CSA possede des bureaux régionaux dans des centres
vitaux partout au Canada, de méme que des agences
d’inspection et d’essai dans huit pays. Depuis 1919,
I’Association a parfait les connaissances techniques qui
lui permettent de remplir sa mission d’entreprise, a
savoir la CSA est un organisme de services indépendant
dont la mission est d’offrir une tribune libre et efficace
pour la réalisation d’activités facilitant I'échange de biens
et de services par l'intermédiaire de services de
normalisation, de certification et autres, pour répondre
aux besoins de nos clients, tant a I’échelle nationale
qu’internationale.

Pour plus de renseignements sur les services de

la CSA, s’adresser a

Association canadienne de normalisation

5060, Spectrum Way, bureau 100
Mississauga, Ontario, Canéoeluments
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American National Standards Insititute

The American National Standards Institute (ANSI),
Inc. is the nationally recognized coordinator of
voluntary standards development in the United
States through which voluntary organizations,
representing virtually every technical discipline and
every facet of trade and commerce, organized
labor and consumer interests, establish and
improve the some 10,000 national consensus
standards currently approved as American National
Standards.

ANSI provides that the interests of the public may
have appropriate participation and representation
in standardization activity, and cooperates with
departments and agencies of U.S. Federal, state
and local governments in achieving compatibility
between government codes and standards and the
voluntary standards of industry and commerce.

ANSI represents the interests of the United States
in international nontreaty organizations such as
the International Organization for Standardization
(ISO) and the International Electrotechnical
Commission (IEC). The Institute maintains close
ties with regional organizations such as the Pacific
Area Standards Congress (PASC) and the Pan
American Standards Commission (COPANT). As
such, ANSI coordinates the activities involved in
the U.S. participation in these groups.

ANSI approval of standards is intended to verify
that the principles of openness and due process
have been followed in the approval procedure and
that a consensus of those directly and materially
affected by the standards has been achieved. ANSI
coordination is intended to assist the voluntary
system to ensure that national standards needs are
identified and met with a set of standards that are
without conflict or unnecessary duplication in their
requirements.

Responisibility of approving American National Standards rests with the

American National Standards Institute, Inc.
25 West 43rd Street, Fourth Floor
New York, NY
10036
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Preface

This publication represents a basic standard for safe operation, substantial and durable construction, and
acceptable performance of automatic gas shutoff devices for hot water supply systems. It is the result of
years of experience in the manufacture, testing, installation, maintenance, inspection and research on
automatic gas shutoff devices for hot water supply systems. There are risks of injury to persons inherent in
appliances that, if completely eliminated, would defeat the utility of the appliance. The provisions in this
standard are intended to help reduce such risks while retaining the normal operation of the appliance.

Nothing in this standard is to be considered in any way as indicating a measure of quality beyond
compliance with the provisions it contains. It is designed to allow compliance of automatic gas shutoff
devices for hot water supply systems, the safety construction and performance of which may exceed the
various provisions specified herein. In its preparation, recognition has been given to possibilities of
improvement through ingenuity of design. As progress takes place, revisions may become necessary.
When they are believed desirable, recommendations or suggestions should be forwarded to the Chairman
of the Z21/83 Committee, 8501 East Pleasant Valley Road, Cleveland, Ohio 44131, or the Chairman of
CSA Technical Committee on Gas Appliances and Related Accessories, 5060 Spectrum Way, Suite 100,
Mississauga, Ontario, Canada L4W 5N6.

Safe and satisfactory operation of automatic gas shutoff devices for hot water supply systems depends to a
great extent upon its proper installation, use and maintenance. It should be installed, as applicable, in
accordance with the National Fuel Gas Code, ANSI Z223.1; the Natural Gas and Propane Installation Code,
CAN/CSA-B149.1.

Users of this American National Standard/CSA Standard are advised that the devices, products and
activities within its scope may be subject to regulation at the Federal, Territorial, Provincial, state or local
level. Users are strongly urged to investigate this possibility through appropriate channels. In the event of
a conflict with this standard, the Federal, Territorial, Provincial, state or local regulation should be followed.

THIS STANDARD IS INTENDED TO BE USED BY THE MANUFACTURING SECTOR AND BY THOSE APPLYING
THE EQUIPMENT AND BY THOSE RESPONSIBLE FOR ITS PROPER INSTALLATION. IT IS THE
RESPONSIBILITY OF THESE USERS TO DETERMINE THAT IN EACH CASE THIS STANDARD IS SUITABLE FOR
AND APPLICABLE TO THE SPECIFIC USE THEY INTEND.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The
procedures of the American National Standards Institute, Inc., require that action be taken to reaffirm,
revise or withdraw this standard no later than five (5) years from the date of approval. Purchasers of
American National Standards may receive current information on all standards by calling or writing the
American National Standards Institute, Inc., 25 West 43rd Street, Fourth Floor, New York, N.Y. 10036,
(212) 642-4900.

EFFECTIVE DATE: An organization using this standard for product evaluation as a part of its certification
program will normally establish the date by which all products certified by that organization should
comply with this standard.
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History Of The Development Of The Standard For
Automatic Gas Shutoff Devices For Hot Water
Supply Systems

(This History is informative and is not part of the standard.)

With the onset of the Free Trade Agreement between the United States and Canada on January 2, 1988,
significant attention was given to the harmonization of the United States and Canadian safety standards
addressing gas-fired equipment for residential, commercial and industrial applications. It was believed that
the elimination of the differences between the standards would remove potential trade barriers and
provide an atmosphere in which North American manufacturers could market more freely in the United
States and Canada. The harmonization of these standards was also seen as a step toward harmonization
with international standards. Joint subcommittees were established to facilitate the standards
harmonization process between the United States and Canada.

At its October 24, 1995 meeting, the Z21/CGA Joint Subcommittee on Standards for Relief Valves and
Automatic Gas Shutoff Devices for Hot Water Supply Systems appointed an ad hoc working group to

prepare a draft bi-national standard for Automatic Gas Shutoff Devices. By letter ballot dated May 16,
1997, the joint subcommittee approved sending the draft standard for public review and comment.

The first draft harmonized standard was based on current coverage from the American National Standard
for Relief Valves and Automatic Gas Shutoff Devices for Hot Water Supply Systems, Z21.22-1986, and the
Canadian Gas Association Standard for Automatic Gas Shutoff Valves and Devices for Hot Water Supply
Systems, CAN1-4.6-78.

Following reconsideration and modification of the proposed draft standard, in light of comments received,
the joint relief valve subcommittee at its September 30, 1997 meeting, recommended the proposed draft
standard to Accredited Standards Committee Z21/83 and the (Interim CSA) Standards Steering
Committee for approval.

The proposed draft of the harmonized standard for automatic gas shutoff devices, as modified by the joint
subcommittee, was approved by the Z21/83 Committee at its April 30, 1998 meeting, and by the CGA
Standards Steering Committee by letter ballot dated October 27, 1998.

The first edition of the American National Standard/CSA Standard for Automatic Gas Shutoff Devices for
Hot Water Supply Systems was approved by the Canadian Interprovincial Gas Advisory Council on January
21, 1999, and by the American National Standards Institute, Inc., on October 16, 1998.

The second edition of the American National Standard/CSA Standard for Automatic Gas Shutoff Devices
for Hot Water Supply Systems was approved by the Canadian Interprovincial Gas Advisory Council on
September 14, 2007, and by the American National Standards Institute, Inc., on July 19, 2007.

The following identifies the designation and year of the harmonized standard:
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ANSI 721.87-1999 ¢ CSA 4.6-M99
ANSI Z21.87a-2004 » CSA 4.6a-2004
ANSI Z21.87b-2005 * CSA 4.6b-2005

The following identifies the designation and year of the second edition of the standard:
ANSI Z21.87-2007  CSA 4.6-2007

Note: This the second edition of Z21.87 ¢ CSA 4.6 incorporates changes to the 1999 edition and
addenda thereto. Changes, other than editorial, are denoted by a vertical line in the margin.
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Interprovincial Gas Advisory Council

(June, 2007)

S. Cooke Technical Standards & Safety Authority (Chairperson)
D.B. Evans New Brunswick Department of Public Safety (Vice Chairperson)
B.E. Alberts SaskPower (Alternate Member)
E.W. Bachellier Government of Nunavut
M. Davidson New Brunswick Department of Public Safety, (Alternate Member)
Technical
W. Drover Government of Newfoundland and Labrador (Alternate Member)
D. Eastman Government of Newfoundland and Labrador
Z.). Fraczkowski Technical Standards & Safety Authority (TSSA) (Alternate Member)
E.). Hurd British Columbia Safety Authority (BCSA) (Alternate Member)
W.C. LaRose Alberta Municipal Affairs
W. Lock British Columbia Safety Authority (BCSA)
E. Marotta Human Resources and Social Development Canada
R. McRae Government of the Northwest Territories
V. Pao Manitoba Department of Labour and Immigration
B.W. Reid Dept. of Community Services & Attorney General
). Renaud Régie du batiment du Québec
D.C. Stewart Nova Scotia Department of Environment and Labour
I.R. Tilgner Human Resources and Social Development Canada (Alternate Member)
G.L. Williams SaskPower
C.E. Wolfe Government of Nunavut Community & Government (Alternate Member)
Services
D. Young Yukon Government
T. Cautillo Canadian Standards Association (Secretary)
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Z21/83 Committee on Performance and
Installation of Gas Burning Appliances and
Related Accessories

DARYL L. HOSLER, Chairman
PAUL E. BEACH, Vice Chairman
ALLEN J. CALLAHAN, Manager Standards (Non-Voting)
REPRESENTING AMERICAN ASSOCIATION OF FAMILY AND CONSUMER SCIENCE:
JoAnn Emmel
REPRESENTING AMERICAN PUBLIC GAS ASSOCIATION:
Mike Deegan
REPRESENTING ASSOCIATION OF HOME APPLIANCE MANUFACTURERS:
Issac Sargunam
REPRESENTING ATMOS ENERGY:
Ronnie Ray Frazier
REPRESENTING BURNER TECHNOLOGY UNLIMITED, INC.:
Carl Suchovsky
REPRESENTING CONSUMERS:
Hall Virgil
REPRESENTING DIRECT ENERGY INC.:
Geoff Atkinson

REPRESENTING GAS APPLIANCE MANUFACTURERS ASSOCIANTION, INC.:

Charles W. Adams Alan Kessler Frank Myers
Paul E. Beach Norman E. Mattson Gary ). Potter
Michael Eberlein James Mullen Neil Rolph (alternate)

REPRESENTING HEARTH, PATIO & BARBECUE ASSOCIATION:
Thomas Stroud
REPRESENTING INDIVIDUALS:
Daryl Hosler R. Michael Martin
REPRESENTING INDUSTRIAL HEATING EQUIPMENT ASSOCIATION:

Doug Perry
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Z21/83 Committee on Performance and
Installation of Gas Burning Appliances and
Related Accessories (con’t.)

REPRESENTING INTERNATIONAL CODE COUNCIL (ICC):
Gregg Gress
REPRESENTING KEYSPAN ENERGY:
Edward Angelone
REPRESENTING LACLEDE GAS COMPANY:
Amy Beth Wagner-Sherwin
REPRESENTING LOWE’'S COMPANIES, INC.:
Jeff Jacumin
REPRESENTING NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION:
Richard Simons
REPRESENTING NATIONAL PROPANE GAS ASSOCIATION:
Bruce J. Swiecicki
REPRESENTING NORTH AMERICAN ASSOCIATION OF FOOD EQUIPMENT MANUFACTURERS:
Charlie Souhrada Terry Wiseman (Alternate)
REPRESENTING SOUTHERN CALIFORNIA GAS COMPANY:
Lance Delaura
REPRESENTING UNDERWRITERS LABORATORIES INC.:
Robert Wozniak Travis Hardin (Alternate)
REPRESENTING UNITED STATES CONSUMER PRODUCT SAFETY COMMISSION:
Donald W. Switzer
REPRESENTING UNITED STATES DEPT. OF ENERGY:
Cyrus Nessari
REPRESENTING UNITED STATES DEPT. OF HOUSING AND URBAN DEVELOPMENT:

Victor ). Ferrante
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CSA Technical Committee On Gas Appliances

And Related Accessories

(June 2007)
Z.). Fraczkowski Technical Standards & Safety Authority (TSSA) (Chairman)
G.L. Williams SaskPower (ViceChairman)
B.E. Alberts SaskPower (Alternate Member)
D. Baxter Enbridge Gas Distribution
M. Binet Gaz Métro Inc.
M. Blanchet Gaz Métro Inc. (Alternate Member)
J. Boros Rheem Manufacturing Company
T. Brennan Natural Resources Canada
C. Gibbs Consumers’ Association of Canada
A. Gould Union Energy (Alternate Member)
E. Grzesik Ontario Ministry of Energy
W. Harrigill Rheem Manufacturing Company
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J.M. Jones JM Jones Consulting Inc
C. Jorgenson British Columbia Safety Authority (BCSA)
S. Katz S. Katz and Associates, Inc.
J.P. Krill Union Energy (Alternate Member)
S. Lajoie Gaz Métro Inc.
). Marshall Technical Standards & Safety Authority (TSSA) (Alternate Member)
J. Overall Union Gas Limited (Alternate Member)
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Inc.
G.B. Prociw Union Gas Limited Consumers Gas
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Technology
S. Krsikapa Canadian Standards Association (Secretary)
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Technical Advisory Group On Standards For
Automatic Gas Controls

Scott Daley, Chairman
REPRESENTING GAS COMPANIES:

Scott Daley
Chuck Otis

REPRESENTING MANUFACTURERS:

Terrence Adams

Peter Baker (Alternate)
Paul Beach

John Bieritz (Alternate)
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Edward Hurd
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This standard contains SI (Metric) equivalents to the yard/pound quantities, the purpose being to allow the
standard to be used in SI (Metric) units. (IEEE/ASTM SI-10 or CAN/CSA Z234.1 are used as a guide in making
metric conversion from yard/pound quantities.) If a value for a measurement and an equivalent value in other
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specified as a quoted marking requirement, the first stated unit, or both shall be provided.
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American National Standard/CSA
Standard For Automatic Gas
Shutoff Devices For Hot Water
Supply Systems

Part I: Construction

1.1 Scope

1.1.1

This standard applies to newly produced automatic gas shutoff valves and devices constructed entirely of
new, unused parts and materials.

When the term “device” is used in a provision of this standard, it refers to all types of automatic gas shutoff
devices, unless otherwise specified.

1.1.2

An automatic gas shutoff device shall operate when the temperature sensing element is at 210°F (99°C) or
less. A device with a higher operating temperature is not acceptable under this standard.

1.1.3

Exhibit A, Items Unique to the United States, contains provisions that are unique to the United States.

1.1.4

Exhibit B, Items Unique to Canada, contains provisions that are unique to Canada.

1.1.5

Exhibit C, List of Reference Standards, contains a list of reference standards.

1.2 General
1.2.1

An automatic gas shutoff valve shall be of the automatic reset type or the manual reset type.
A single-use type fusible cartridge or linkage shall not be employed in an automatic gas shutoff valve.

An automatic gas shutoff device designed to be part of an electrical system shall be of the automatic reset
type, the manual reset type or the single-use type.

1.2.2

The construction of valves and shutoff devices shall be such that, in the course of normal handling and
installation, they will not become damaged to an extent that would prevent their continued compliance
with this standard.

1.2.3

The construction of parts not covered by this standard shall be in accordance with reasonable concepts of
safety, substantiality and durability.
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All specifications as to construction set forth herein may be satisfied by the construction actually prescribed
or such other construction as will provide at least equivalent performance.

1.2.4

A gas shutoff device which is an integral assembly of a gas shutoff valve and an immersion type of
temperature sensing element shall be constructed so that water will not pass into gas channels in the
event of failure of parts immersed in water. Construction such that any surface exposed to water is without
joints or seams, or has properly welded, brazed, silver-soldered or pressuretight threaded joints, shall be
considered as complying with this provision.

1.2.5
The electrical contacts of switches shall be totally enclosed to prevent the entrance of dust or foreign
matter.

1.2.6

The electrical contacts of switches shall open to effect gas shutoff.

1.2.7
Thermistor(s) used in automatic gas shutoff devices shall comply with the applicable provisions of the
Standard for Thermistor-Type Devices, UL 1434.

1.2.8

Thermistors used as temperature sensors shall not carry a load current.

1.3 Data Furnished By Manufacturer

The manufacturer shall furnish the following as appropriate, for use by the testing agency in examining
devices under this standard.

a. Drawings, blueprints, or photographs which describe each model, as specified by the testing agency.

b. Shutoff and reset temperature.

c. Each component of an automatic gas shutoff device shall be capable of operations throughout an
ambient temperature range of 32°F (0°C) to 125°F (51.5°C). The manufacturer is allowed to specify
temperatures below 32°F (0°C) and above 125°F (51.5°C).

d. The fuel gases for which intended.

e. Capacity with 1000 Btu/ft* (37.26 MJ/m?), 0.64 specific gravity gas at a pressure drop of 1.0 in wc
(249 Pa).

f.  Minimum and maximum electrical resistance.
g. The rated current at rated voltage.

h. Documentation and risk assessment for safety-related software (See 2.6.2).
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1.4 Materials
1.4.1

Polymeric insulating material(s) and enclosures shall comply with the Standard for Polymeric Materials Use
in Electrical Equipment Evaluations, UL 746C. Dust covers are not considered to be enclosures and are
exempt from this provision.

1.4.2

A polymeric part intended for the direct support of current-carrying parts, or as an electrical enclosure,
shall be molded from material classified as 94-5VA, 95-5VB, 94V-0, or 94V-2 by the vertical burning test
described in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances, UL
94 or the equivalent classification in the Standard for Evaluation of Properties of Polymeric Materials CAN/CSA
C22.2 No. 0.17.

1.4.3
Devices employing a nonmetallic electrical enclosure shall withstand a 3.32 Ib-ft (4.5 Nm) impact without
exposure of live parts, impairment of operation, or creation of a risk of electrical shock.

Method of Test

~ The enclosure shall be mounted securely in a position of intended use on a surface representative of a

~ typical installation. A 1.18 Ib (535 g), 2 in (50.8 mm) diameter steel sphere is to be dropped from a height
< of 33.75 in (857 mm) or swung through a pendulum arc from a sufficient height to apply 3.32 Ib-ft (4.5
- Nm) of energy to the weakest section of the enclosure.

" Following the impact, the device shall be examined and energized from a source of rated voltage and
frequency and checked for normal operation. Cracking of the enclosure is acceptable if it does not impair
operation of the device. Following the impact test the device shall comply with 2.2.1 (shutoff and reset
temperatures).

1.5 Connections And Flow Areas

1.5.1

Tappings and threadings for connecting the device to tanks, gas pipes, water pipes or drains shall be
provided with cleanly cut taper pipe threads in accordance with the Standard for Pipe Threads, General
Purpose (Inch), ANSI/ASME B1.20.1.

Inlet and outlet connections shall be designed so that when a pipe which is threaded two threads beyond
standard (for the size in question) is run into the threaded portion of a valve body, it will not materially
reduce the capacity of the valve, distort any portion of the valve body, or adversely affect the operation of
the valve.

1.5.2

All valve connections (inlet, outlet, etc.) shall be permanently marked to aid in correct installation of the
device. Only markings which are stamped, etched, or cast on the valve shall be considered as complying
with this provision.
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1.6 Bolts, Nuts And Screws

Threads of bolts, nuts and screws used in the assembly of body parts or for installation of the device shall
be in accordance with the Standard for Unified Inch Screw Threads (UN and UNR Thread Form),
ANSI/ASME B1.1; International Organization for Standardization Standard for ISO General Purpose Screw
Threads - Basic Profile, ISO 68-1, or General Purpose Metric Screw Threads - General Plan, 1SO 261.

1.7 Adjustments
1.7.1

Devices covered by this standard shall have no means for field adjustment of temperature settings.

1.7.2
An automatic gas shutoff device having a temperature sensing element shall have no means for removal of
the sensing element without disassembly of the device.

1.8 Strength

1.8.1
The strength of all parts and joints of the body of the device shall be such that no evidence of leakage or
permanent deformation will develop as a result of the tests specified herein.

1.8.2
The device shall be capable of withstanding, without deformation, breakage or leakage, the turning effort
exerted to connect the device to a tank or piping specified in Table I, Turning Effect.

Method of Test

Five samples of each style of device shall be subjected to the tests specified and none shall show evidence
of design failure.

A pipe wrench or open-end wrench shall be utilized to apply the turning force. The turning force shall be
applied to the wrench grip of the device or to the body of the device if a wrench grip is not provided. The
measured torque specified in Table | shall be applied to the completely assembled device in fitting it into a
tank or extra heavy piping of suitable size. Pipe thread lubricants and sealants shall not be used. After the
force has been applied for 15 minutes, it shall be released, the device removed and examined for
deformation or breakage, and then subjected to the leakage test(s) specified in 2.3, Leakage.

1.8.3
All parts of an automatic gas shutoff valve subjected to gas pressure, except a diaphragm, shall withstand
a static pressure of 2.5 psi (17.2 kPa).

Method of Test

A separate automatic gas shutoff valve not used for the conduct of other tests shall be used for this test.

The inlet and outlet of the valve shall be connected to a suitable hydraulic system under room temperature
conditions [77 £ 10°F (25 + 5.5°C)].

The pressure shall be raised slowly to 2.5 psi (17.2 kPa) and held at that pressure for 1 minute.
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For a diaphragm type valve, the diaphragm shall be substantially removed to permit the test medium to
flow freely to both sides of the diaphragm chamber.

There shall be no sign of rupture or mechanical dislocation of parts of the enclosure communicating with
the atmosphere.

1.8.4

A surface contact type gas shutoff device shall be constructed so as to provide means for holding the
device securely against a tank without distorting the body or changing the electrical or operating
characteristics.

1.9 Corrosion

1.9.1

Parts of a valve which are constantly in contact with water shall possess a resistance to corrosion equivalent
to that of brass containing at least 60 percent copper.

1.9.2

Materials, or coatings of materials provided with protective coatings, for automatic mechanisms and
current-carrying components exposed to fuel gases shall be resistant to moisture, sulfur compounds,
corrosion and the effects of such gases. Parts containing in excess of 65 percent copper exposed to fuel
gas, other than cast or forged bodies, shall be protected from the effects of sulfur-bearing compounds.

1.9.3

Surface of millivoltage switching contacts shall be of gold or equivalent.

1.9.4

Surfaces of electrical terminal connections shall be coated with tin or equivalently treated.

1.10 Thermal Sensing Element Tube$S

For a device containing part(s) intended for contact with potable water, the manufacturer shall supply
evidence satisfactory to the testing agency that material used as a protective coating for thermal sensing
element tubes is suitable for the service, particularly with respect to toxicity, solubility, brittleness and
temperature limits. Evidence of current certification under National Sanitation Foundation Standard
ANSI/NSF 14, Plastic Piping System Components and Related Materials with appropriate end use shall be
deemed acceptable.

1.11 Assembly

The construction of an automatic gas shutoff valve shall be such that operating parts are not capable of
field disassembly. Use of tamper-resistant fastenings is acceptable.

1.12 Instructions

1.12.1

A device supplied for field installation shall be accompanied by complete and proper installation
instructions. These instructions shall be reviewed by the testing agency for accuracy and compatibility with
results of test from a technical standpoint.
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1.12.2

Instructions for immersion type gas shutoff devices that do not have extension elements shall specify that
the valve be mounted directly in a tank tapping located within the top 6 in (152 mm) of the tank and shall
be adequately insulated and located so as to be isolated from flue gas heat or other ambient conditions
that are not indicative of stored water temperature.

Instructions for a surface contact type gas shutoff device shall specify that the temperature sensing
element be securely located against the exterior surface of the tank within 6 in (152 mm) of the top and
shall be adequately insulated and located so as to be isolated from flue gas heat or other ambient
conditions that are not indicative of stored water temperature.

Sketches or diagrams showing recommended methods of installation shall be provided.

1.13 Marking
1.13.1

Each automatic gas shutoff device and automatic gas shutoff valve shall bear a marking on which appears
the following:

a. Manufacturer’s or dealer’s name, trademark or symbol.
b. Name or model number of the device.
c. Symbol of the organization making the tests for compliance with this standard.

1.13.2

Each automatic gas shutoff device shall bear a separate marking indicating the date of manufacture. This
marking shall be as specified in “a,” “b” or “c” below:

a. The date in the form of:
1. The month, day and year; or
2. The day, month and year.

The abbreviation of the month shall be at least the first three letters of the month. The day may be the
- Monday of the week and the year must be at least the last two digits of the year.

b. Afour digit code consisting of:

1. The first and second digits indicating the calendar year in which the device was manufactured
(e.g., 07 for 2007).

2. The third and fourth digits indicating the week in which the device was manufactured (e.g., 03
for the third week of the year). For purposes of this marking, a week shall begin at 0001 hours on
Sunday and end at 2400 hours on Saturday.

A four digit date code may be used for more than one week; however, it shall not be used for more than
four consecutive weeks, nor for more than two weeks into the next calendar year.

Additional numbers, letters or symbols may follow the four digit number specified in “-a” and “-b.” If
additional numbers are used, they must be separated from the date code.

Documents
6 Document Sharing Hub

Copyright CSA America, Inc.
Provided by IHS under license with CSA/AM Licensee=University of Alberta/5966844001, User=rasoulivand, amir
No reproduction or networking permitted without license from IHS Not for Resale, 01/13/2015 23:27:08 MST

Full document details: AGA Z21.87 2012


http://www.avadocuments.com/doc/aga-z21-87-2012
http://www.avadocuments.com/doc/aga-z21-87-2012

c. Afive-digit code consisting of:

1. The first and second digits indicating the calendar year in which the automatic gas shutoff
device was manufactured (e.g., 07 for 2007); and

2. The third, fourth and fifth digits indicating the day of the year in which the automatic gas shutoff
device was manufactured (e.g., 183 for the one hundred and eighty-third day in the year 2007,
which is July 2, 2007).

Additional numbers, letters or symbols may follow the five digit code. If additional numbers are used, they
shall be separated from the five-digit code.

1.13.3

Automatic gas shutoff valves of the immersion type having extended elements shall be marked with the
length in inches, to the nearest full inch, of the extension element beyond the inlet of the valve. This
marking may be included as a suffix to the manufacturer’s model or type number.

1.13.4

a. The markings specified in 1.13.1 through 1.13.3 and “-b” in this provision shall be securely affixed to
the device and shall meet the following specifications. All metal marking materials shall be rustproof. All
markings shall be suitable for application to the surfaces upon which applied and shall demonstrate
suitable legibility as specified under 2.11, Marking Material Adhesion and Legibility.

b. A gas shutoff device shall be marked with the shutoff temperature or temperature code and
corresponding identification number.

c. Also see 1.5.2.

1.13.5

Electrical devices supplied with current from an external source, except thermoelectric devices shall be
marked with voltage and current rating and, if applicable, frequency rating.
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Part II: Performance

2.1 General

The performance of a shutoff device observed during conduct of the tests prescribed herein shall show no
indication that the device will not continue to comply with this standard in the course of normal usage.

2.2 Shutoff And Reset Temperatures

2.2.1

A gas shutoff device shall operate to shut off the gas supply within £ T0°F (5.5°C) of the manufacturer’s
specified shutoff temperature, but in no case at a temperature greater than 210°F (99°C).

A gas shutoff device of other than the single-use type shall automatically reset or shall function to be
manually resettable at a temperature not lower than 120°F (49°C).

Method of Test

Four devices shall be simultaneously tested installed on a suitable water bath. The four samples are to be
provided with individual thermocouples complying with the next paragraph. The temperature sensing
element of an immersion type of device shall be immersed in the water as in normal installation. A surface
contact type of device shall be attached to the exterior of a side of the bath formed on a radius of 6 in
(152 mm) with the temperature sensing element in contact with that surface. A 2 in (50.8 mm) thick pad
of glass wool insulation extending at least 2 in (50.8 mm) beyond the device shall be placed directly over
the device.

Operating temperatures shall be determined with a single No. 24 AWG (0.20 mm?) thermocouple for
each device. With immersion temperature sensing elements, the thermocouple shall be placed as close to
the element as possible opposite the midpoint of its length. With surface contact temperature sensing
elements, the thermocouple shall be silver-soldered to the interior surface of the bath immediately
opposite the location of the geometrical center of the element.

The opening of an electrical circuit within a device is to be determined by any suitable means connected in
a circuit typical of that in which the device is to be used.

The bath shall be filled with water and heated until the four test thermocouples indicate an average
temperature 20°F (11°C) less than the manufacturer’s specified shutoff temperature. The rate of heating
then shall be controlled to cause a temperature rise of not less than 1°F (0.5°C) not more than 2°F (1°C)
per minute. The temperature indicated by a test thermocouple at the instant the corresponding device
functions shall be recorded.

With devices of other than the single-use type, the means for heating the bath shall then be shut off and

cold water admitted in such a manner that it does not flow directly against the side of the bath in which

the devices are installed. As the average temperature indicated by the test thermocouple approaches the

reset temperature, the flow of water shall be controlled to cause a temperature decrease of not more than
1°F (0.5°C) per minute. At the instant the indicated temperature for each device reaches 120°F (49°C), the
device shall have reset or shall have functioned to be resettable.

One determination of shutoff temperature and, if applicable, one verification of reset operation for each
device shall be made. All shall comply.
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