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FOREWORD

The B16 Standards Committee was organized in the spring of 1920 and held its organizational
meeting on November 21 of that year. The group operated as a Sectional Committee (later

| N SR | CL | 1 ral ek AY | 4+l 4l - des L il A - I - M
redesighated-as—aStandards-Committee)under—theattherizationof theAmerteanEngineering
Standards Committee [subsequently named American Standards Association, United States of
America Standards Institute, and now American National Standards Institute (ANSI)]. Sponsofs
for the group were the American Society of Mechanical Engineers, Manufacturers Standardization
Society of the Valve and Fittings Industry, and the Heating and Piping Contractors National
Association (later the Mechanical Contractors Association of America).

The American Gas Association determined that standardization of gas valves used 'in distribu-
tion systems was desirable and needed. The A.G.A. Task Committee on Standards for Valves
and Shutoffs was formed, and development work commenced in 1958. In 1968, itwas determined
that a more acceptable document would result if approval were gained from ANSI, and to facilitate
such action, the A.G.A. Committee became Subcommittee No. 13 of the\B16 activity. This B16
group was later renamed Subcommittee L, which is its current designation.

The first standard developed by Subcommittee L was B16.33. The B16.38 standard was subse-
quently developed to cover larger sizes of gas valves and shutoffs{Since about 1965, the increased
use of plastic piping in gas distribution systems brought with it¢he need for valves and shutoffs
of compatible material. To fill this need, the present standard was developed and initially appeared
as ANSI B16.40-1977. Subcommittee L began review of this document in 1982.

In ANSI/ASME B16.40-1985, editorial changes werexmade throughout the text to bring the
format in line with the rest of the B16 series of standards and to clarify the intent of this Standard.
Revisions included the addition of rules for allowable pressure at temperatures above 74°F for
valves of certain materials, updating of reference standards, and editorial changes to text and
tables.

In 2001, after several years and iterations, B16 Subcommittee L produced a fully revised
document. Among the many revisions:were a new Definitions section, a new Impact Resistance
section, and a nonmandatory Quality/Systems Program Annex.

Following approval by the B16 Standards Committee and the ASME Supervisory Board, the
last version of this Standard~was approved as an American National Standard by ANSI on
February 6, 2002.

This edition of the Standard was approved as an American National Standard by ANSI on
March 18, 2008.

All requests fordinterpretations or suggestions for revisions should be sent to the Secretary,
B16 CommitteesIhe American Society of Mechanical Engineers, Three Park Avenue, New York,
NY 10016-5990:
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

1 das s, s N i | 4k I yanl ke, . yal
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spondence should be addressed to:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via e-mail to: SecretaryBl6@dsme.org.

Proposing Revisions. Revisions are made periodically to the Standard todincorporate changes
that appear necessary or desirable, as demonstrated by the experience gained-from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertiftent documentation.

Interpretations. Upon request, the B16 Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered"in response to a written request sent
to the Secretary of the B16 Standards Committee.

The request for interpretation should be clear and tinambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the questionas a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings, which are necessary to explain the question; however, they
should\not contain proprietary names or information.

Requests that are notin this format will be rewritten in this format by the Committee prior
to being answered;, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
informationthat might affect an interpretation is available. Further, persons aggrieved by an
interpretation’may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,* “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings, which
are-open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B16 Standards Committee.
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MANUALLY OPERATED THERMOPLASTIC GAS SHUTOFFS
AND VALVES IN GAS DISTRIBUTION SYSTEMS

1 B5COPE

1.1 |General

(a) This Standard covers manually operated thermo-
plastic valves in nominal valve sizes % through 12. These
valvgs are intended for use below ground in thermoplas-
tic fluel gas distribution mains and service lines. The
ma{i-‘mum operating pressure (MOP) at which such dis-
tribyition piping systems may be operated is in accor-
dan¢e with the Code of Federal Regulations (CFR) Title
49, art 192, Transportation of Natural and Other Gas by
Pipdline; Minimum Safety Standards, for temperature
ranges of —20°F to 140°F (-29°C to 60°C).

(b) This Standard sets qualification requirements for
each basic valve design as a necessary condition for
demponstrating conformance to this Standard.

(c} This Standard sets requirements for newly manu-
factyired valves for use in below-ground piping systenis
for IJel gas [includes synthetic natural gas (SNG)] and
liquefied petroleum (LP) gases (distributed as atvdpor,
witH or without the admixture of air) or mixturesthereof.

1.2 |References

Standards and specifications referenced under this
Star{dard are shown in Mandatory~Appendix II.

1.3 |Conversion

Fqr the purpose of determining conformance with this
Star{dard, the conyention for fixing significant digits,
where limits maXimum or minimum values are speci-
fied|, shall be-*rounded off” as defined in ASTM
Praqtice E 29{This requires that an observed or calcu-
latedl vatueshall be rounded off to the nearest unit in
the lastright-hand digit used for expressing the limit.

1.5 Definitions

basic valve design: for a given valve design;’each yariation
in material, size, or configuration bf molded pressure-
containing parts shall constitutéca different basic valve
design, except where minordesign variations|are pro-
duced by differences in machining of the samg molded
piece(s) to produce different end sizes or dinjensional
ratios (DRs).

DR: the dimensional ratio defined as the pip¢ outside
diameter (O.D.)"divided by the pipe wall thi¢kness, t.
DR = O./t:

DRu: the valve DR equivalent is the designated valve
DR based on the lowest DR of the ASTM D 2513 pipe
ends used in long-term hydrostatic testing upder this
Standard.

fasteners: nuts, bolts, washers, clip rings, and other
devices used in the assembly of valves.

lubricated valves: valves that require pressure luprication
to effect a leak-tight seal (by the insertion thrpugh fit-
tings of lubricant to the sealing surfaces of th¢ valve).

NVS: nominal valve size.

pressure: unless otherwise stated, pressurd is gage
pressure.

production pressure tests: pressure tests that incjude seat
and closure-member and shell tests.

seat and closure-member test: an internal pressufe test of
closure-sealing elements (seats, seals, and closyre mem-
bers, such as gate, disc, ball, or plug).

shell test: an internal pressure test of the presgure-con-
taining envelope.

Decirmat valtes arnd tolerarnces do ot Imply a partcutar
method of measurement.

1.4 Relevant Units

The values stated in either inch or metric units are to
be regarded separately as standard. Within the text, the
values stated in each system are not exact equivalents;
therefore, each system must be used independently of
the other. Combining values from the two systems may
result in nonconformance with the Standard.
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valve design pressure: the pressure calculated by the
method described in Mandatory Appendix I using the
valve shell material’s Hydrostatic Design Basis (HDB)
at 73°F (23°C).

1.6 Quality Systems

Nonmandatory requirements relating to the product
manufacturer’s Quality System Program are described
in Nonmandatory Appendix A.
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2 CONSTRUCTION
2.1 General

(a) The workmanship used in the manufacture and
assembly of each valve shall provide gas tightness, safety
and reliability of performance, and freedom from injuri-
ous imperfections and defects.

(b) Design details not addressed in this Standard are
the responsibility of the manufacturer.

3.2 Valve End Design

Valve ends shall be designed to one or more of the
following, unless otherwise specified by the user:

(a) PE or PA-11 valve stub-ends that conform to the
applicable dimensions of ASTM D 3261, F 1733, or D 2513

(b) polyethylene socket ends that conform to the
applicable dimensions listed in Tables 1 and 2 of
ASTM D 2683

2.2 Mallerials

2.2.1) Valve Shell. The pressure-containing valve
shell shall be made from either polyethylene (PE) or
polyamifle 11 (PA-11) materials specified in and quali-
fied to the requirements for pipe and fittings as listed
in ASTM D 2513.

2.2.2( Parts Other Than the Valve Shell. Parts other
than the|valve shell, which contribute to pressure con-
tainmenf or retaining differential pressure across the
closure ¢lement, shall be resistant to the gases in para.
1.1(c). Sych parts shall be designed to withstand normal
valve-oplerating loads and, in addition, shall provide
long-term pressure-containment integrity consistent
with the|valve shell. The sustained pressure tests of para.
6.3.3 sh%li qualify the design and material selected for

these pafrts, which include, but are not limited to, the
closure member, stems or shafts (if they are designed
to retain|pressure), and fasteners retaining shell sections.

2.2.3| Lubricants and Sealants. Lubricants and seal-
ants shall be resistant to the action of gases referred‘to
in para. ].1(c). Lubricated valves, as defined in paras1.5,
are not yithin the scope of this Standard.

2.2.4|Responsibility. When service conditions, such
as gases|having high hydrogen content’or compounds
likely tolform condensate, dictate special materials con-
sideratidns, it is the users’ responsibility to specify this
informafiion to the manufacturer,

3 CONFIGURATION
3.1 Opgqrating Indication

(a) Valves designed for one-quarter turn operation
shall be Hesighed" to visually show the open and closed
position| of the valve. A rectangular stem head with

an arrow—thereon or a Qppqrnh: pncih'nn indicator shall

O J
ments of the applicable paragraphs under CFR, Title 49,
Part 192, Subpart E, Joining of Material Other\Thah by
Welding

(c)intearal mechanicaljoints—that-meet-the regqiire-
jE

4 PRESSURE RATING

4.1 Maximum Pressure Rating

The maximum pressure.rating of each valve ig the
valve design pressure as defined in para. 1.5 for sefvice
from —20°F to 140°F (-29°C to 60°C).

4.2 Design Pressure

The designpressure of the valve shall be limitqd to
the maxim{im service pressure permitted for plasticfpipe
as specified in 49 CFR, Part 192.123.

5. MARKING

Each valve shall be clearly marked to show thq fol-
lowing:

(a) the manufacturer’s name or trademark.

(b) the designation B16.40.

(c) the NVS.

(d) the pressure shell material designation code as
specified in ASTM D 2513.

(e) DRv.

(f) each molded pressure shell part shall be mafked
with the date it was molded. Valve shells that arg¢ not
molded shall be stamped with the date of manufa¢ture
using low-stress stamping.

The markings specified in paras. 5(a) and (f) shdll be
permanently affixed to or be incorporated as part of the
permanent valve identification.

Other markings may be affixed to the valve by|any
means, provided they do not impair the structural integ-
rity or the operation of the valve. T

indicate the closed position of the valve port when the
longitudinal axis of the stem head or indicator is perpen-
dicular to the axis of the connecting pipe. If a separate
indicator is used, it shall be designed such that it cannot
be assembled to incorrectly indicate the position of the
valve.

(b) Valves designed for more than one-quarter turn
operation shall close by clockwise stem rotation, unless
otherwise specified by the user. The direction for closing
the valve shall be indicated.
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6 PRODUCTION AND QUALIFICATION TESTING
6.1 General

(a) Gas tightness of production valves shall be dem-
onstrated by subjecting each valve to shell and seat tests
in accordance with para. 6.2.

(b) Each basic valve design shall be qualified by test-
ing randomly selected production valves in accordance
with para. 6.3.
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Table 1 Duration of Test

Minimum Time

Nominal Valve Size Duration, sec

2 and smaller 15
Over 2 to 6 30
Over 6 60

+ 5°F (-29°C + 3°C) and 140°F + 5°F (60°C + 3°C) without
visible leakage to atmosphere and without affecting the
internal seat-sealing performance of the valve. The
method of test is as follows. A closed valve shall be
cooled to a temperature of —20°F + 5°F (-29°C = 3°C)
and held there for an 18-hr minimum. The valve shall
then be pressurized with air or gas to a differential pres-
sure across the seat equal to the valve design pressure.

The valve shall then be opened against the applied-

(c) Leak test fluid shall be air or other gas. During
leakhge testing, there shall be no visible leakage (break-
ing pway or buildup of bubbles) as measured by the
imnfersion or leak detection solution methods. If immer-
sion|is used, the depth from the water surface shall be
no fnore than 12 in. (300 mm). Other means of leak
detection may be used, provided they can be shown to
be efuivalent in leak detection sensitivity.

6.2 |Production Testing

6.2.1 Shell Test. Each valve shall be tested at 4 psi
+2psi (0.28 bar + 0.14 bar) and at a minimum of 1.5 times
the flesign pressure. The test pressure shall be applied
to al]l pressure-containing areas of the valve (including
sten} seals and valve ends). This may require that the
valve be in the partially open position. The shell test
shal| be conducted at a temperature of 73°F + 15°F (23°C
+ 89C). The test fixturing shall not restrain the valve
against any mode of failure or leakage. The minimum
durgtion of each of the two shell tests shall be as shown
in Table 1.

§.2.2 Seat Test. Each valve shall be seaf closure
testgd at 4 psi + 2 psi (0.28 bar + 0.14/bar) and at a
minjmum of 1.5 times the valve design.préssure. These
pressures shall be applied successively on each side of
the yalve seat(s) to check the valve-sealing performance
in bpth directions. The seat test.shall be conducted at a
temperature of 73°F + 15°F (23fC + 8°C). The seat test’s
fixtyring shall not restrain_the valve against any mode
of fgilure or leakage. fhe minimum duration of each
portion of the testshall be as shown in Table 1.

6.3 |Qualification-Testing

6{3.1 Operational Test. Itshall be demonstrated that
eacl nominal size of each basic valve design is capable
of spceessfully passing the seat leakage tests of para.

differential pressure, UsINg a torque less thanjor equal
to that of Table 2 at the —20°F (-29°C) valués’aAnd then
closed (no differential pressure across thé.seat required).
The valve shall then be tested to meet thé requirements
of para. 6.2 while at —20°F (-29°C), except nonfreezing
leak-detection agents shall be used.-The valve shall then
be heated to a temperature of 140°F + 5°F (609C = 3°C)
and held there for an 18-hr mihimum. The cloged valve
shall then be pressurizedvWith air or other |gas to a
differential pressure @cross the seat equal to tHe valve’s
design pressure at 140°F (60°C). The valve shall then be
opened against the applied-differential pressyre using
a torque less than or equal to that of Table |2 [140°F
(60°C)] valiesand then closed (no differential [pressure
across the'seat required). The valve shall then pe tested
to and.meet the requirements of para. 6.2, whilg at 140°F
(60°C):

6.3.3 Sustained-Pressure Test. Each basic valve
design shall be subjected to the sustained-presgure tests
described herein to evaluate the long-term pressure
integrity of the valve shell and closure elemjents. All
valves shall be in the open position for the Pressure-
Boundary Test [see para. 6.3.3(a)] and in the cloped posi-
tion for the Closure Verification Test [see para.[6.3.3(b)].

For both PE and PA-11, Table 3 offers two choices of
pressures and duration times for the sustained|pressure
test. The valve manufacturer may choose tq test for
1,000 hr at the lower listed pressures, depending on
valve DR, or for 170 hr at the higher listed pressures.
Either choice is valid. The valve manufacturpr is not
required to perform both tests.

The valves shall not fail, as defined in ASTM D 1598,
when subjected to the sustained pressure test

(a) Pressure-Boundary Tests. Six samples of eqich basic
valve design shall be connected at both ends tq thermo-
plastic pipe of appropriate wall thickness of a |ength of
at least five times its outside diameter or 20 in. (10 mm),
whichever is less. These assemblies shall be suljjected to

6.2.2, after having completed ten fully opened/closed
cycles at 73°F + 15°F (23°C + 8°C). The valve shall be
pressurized with air or other gas to the design pressure
at one port with the other port open to atmosphere
before opening on each cycle. At the start of each cycle,
the operating torque shall be measured and not exceed
those in Table 2 for —20°F (-29°C).

6.3.2 Temperature Resistance. It shall be demon-
strated that each nominal size of each basic valve design
is capable of being operated at temperatures of —20°F
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d bubmiucd—plebbl,uc testtest—aschoserrfromr the sus-
tained test pressures and minimum durations as listed
in Table 3. The DRv for the valve shall be used in
determining the test pressure. Failure of two of the six
samples tested shall constitute failure in the test. Failure
of one of the six samples tested is cause for a retest of
six additional samples. Failure of one of the six samples
in retest shall constitute failure in the test. Failure of a
test sample shall be as defined in ASTM D 1598.

(b) Valve Closure Test. One of each nominal valve size
and type shall be tested in the closed position. One
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Table 2 Maximum Operating Torque Values

Maximum Operating Torque Maximum Operating Torque

Nominal oF (38° oF >
Valve Size at 140°F (38°C) at —20°F (-29°C)
[Note (1)] Ibf-in. N-m Lbf-in. N-m
A 130 15 390 45
% 160 18 480 54
1 300 34 600 68
1Y, 400 45 800 90
1Y, 500 56 1,000 112
2 600 68 1,200 136
3 900 102 1,350 153
4 1,200 136 1,800 204
5 1,350 153 2,025 229
6 1,500 169 2,250 253
8 2,600 293 3,900 440
10 4,000 451 6,000 677
12 6,000 677 9,000 1016
NOTE:

(1) For valves having different sized inlets and outlets, the smaller size shall détermine the maximum
operating torque.

Table 3 Sustained Test Pressures and. Minimum Durations

PE 2406, PE 3408 PA-11
176°F (80°C), 176°F (80°C), 73°F (23°0), 176°F (80°Q),
1,000 hr 170 hr 1,000 hr 170 hr
DR psig bar psig bar psig bar psig bar
6 232 16.0 268 18.5 1,120 77.2 580 40.0
9.3 140 9.6 161 111 675 46.5 349 24.1
10 129 8.9 149 10.3 622 42.9 322 22.2
11 116 8.0 134 9.2 560 38.6 290 20.0
13.5 93 6.4 107 7.4 448 30.9 232 16.0
17 73 5.0 84 5.8 350 24.1 181 12.5
21 58 4.0 67 4.6 280 19.3 145 10.0
26 46 3.2 54 3.7 224 15.4 116 8.0

GENERAL NOTES:

(@ PE 170 hr fiber stress, S =670 psi (4.5 MPa)

(b) PE 1,000 hr fiber stress{.S~= 580 psi (4.0 MPa)

() PA-11[170 hr fiber sttess, S = 1,450 psi (10.0 MPa)

(d) PA-11|1,000 hr fiber-stress, S = 2,800 psi (19.3 MPa)

(€) P, psid = 2 xSV ADR-1)

(f) Table B has~twp*options for each material, and the valve manufacturer may choose to perform long-term tests at the
pressyrestemperature conditions specified for 1,000 hr or alternative pressure-temperature conditions for 170 hr.

port shall be pressurized to 1.1 times the valve design
pressure and the opposite port open to atmosphere. The
pressure shall be maintained for a minimum of 170 hr
at 176°F (80°C) or for 1,000 hr at 100°F (38°C). There
shall be no evidence of leakage (breaking away of bub-
bles) past the closure element for the duration of the test.

At the conclusion of this test, the valve must be opera-
ble at both 0 psi (0 bar) and with a differential pressure
equal to its design pressure. The valve must operate

with torque less than that shown in Table 2, 100°F (38°C)
values, and there must be no leakage through a clo-
sure part.

6.3.4 Flow Capacity. The shape, size, and configura-
tion of the valve when in the fully opened position shall
be designed to provide flow- and head-loss coefficients
specified in Table 4. A valve of each NVS and type shall
be tested to verify the coefficient when installed in a
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Table 4 Flow and Head Loss Coefficients

Coefficients

Minimum Gas Flow Maximum Ma).(imum

atcReLe.r?nce Minimum Head Loss in quuwar:enft

Nominal '\?" |t|12)n Flow Velocity SDT?nﬁ P(')

Valve Size [ot—e()] Coefficient, C, Heads, K 2Ok 11 Fipe

[Note (1)] ft3/ hr m3/h [Note (3)] [Note (4)] ft m
A 190 5.4 6 5.0 10 3.0
A 290 8.2 10 5.0 15 4.6
1 600 17.0 20 3.0 12 3.7
11/4 1,200 34.0 39 2.0 11 3.4
11/2 1,500 42.5 51 2.0 13 430
2 2,400 68.0 80 2.0 17 5.2
3 6,000 170.0 200 1.5 21 6.4
4 9,900 280.0 330 1.5 28 8.5
5 15,000 425.0 440 1.5 37 11.3
6 19,000 538.0 650 1.9 57 17.4
8 36,000 1020.0 1,200 1.5 61 18.4
10 60,000 1700.0 2,000 1.3 69 20.8
12 90,000 2 550.0 3,000 14 74 22.5

NOTES:

(1) For valves having different sized inlets and outlets, the smallér size shall determine the coefficient.

(2) Minimum gas flow in standard cubic feet per hour (cubic ‘weters per hour) with the valve in the
fully opened position at an inlet pressure of 0.5 psi (0.035 bar), 70°F (21.1°C), 0.64 specific grav-
ity, and 0.3 in. (7.6 mm) water column net valve pressure drop, assuming valve in SDR 11 pipe.

(3) G, = flow of water at 60°F (16°C) in U.S. gallons pér minute that a valve will pass at a pressure

drop of 1.0 psi (0.07 bar).

where
d =
g = 32.2 ft/sec? (9.81°'m/s?)
h, = head losspraduced by valve, ft (m)
V = fluid velocity in pipe, ft/sec (m/s)

strajght run of pipe*of the size and wall thickness for
whig¢h the valve-is designed to be conducted, following
a prpcedure such as ANSI/ISA 575.02.

The testfluid and type of test facility and instrumenta-
tion|afiethe responsibility of the manufacturer. Flow test
repoIts shall be availabie for purchaser s Ieview at the
manufacturer’s facility.

6.3.5 Impact Resistance. This test shall be per-
formed on each NVS and type.

A valve shall not develop leakage or otherwise exhibit
impairment of operation when subjected to impacts
according to the following test procedure.

The valve shall be firmly supported with stem vertical,
while in the upright position, resting on % in. (19 mm)

(4) K = head loss coefficient consistent withthe’following formula:

h, 2KAV?2/290); K = (29.9d%/C,)?

pipe inside diameterfor which the value of fluid velocity, V, is associated, in.

plywood. The valve shall be conditioned for a phinimum
of 18 hr at a temperature of 0°F + 5°F (-18°C [+ 3°C).

An impact shall be applied to the valve|stem or
operating nut perpendicular to the top of the valve
operating nut, using a type “B” 20 Ib tup as described
i i 14 mm).
The valve shall be impacted five consecutive times
within 2 min of removing the valve from the condition-
ing environmental chamber. The ambient test conditions
shall not exceed 88°F (31°C). Following the impacts,
the valve shall be operable and subjected to the testing
required by para. 6.3.2.

The entire test shall be repeated with the impacts
applied at a temperature of 100°F + 5°F (38°C + 3°C)
on a second valve that has been conditioned at that
temperature for a minimum of 18 hr.
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MANDATORY APPENDIX |
VALVE DESIGN PRESSURE

hed in [24

Thewalve design pressure, o for the various mate and-as publishe Methods of
and|DR equivalents is to be calculated as follows: determining HDBs are described-iin ASTM

D 2837.

p = 25F/(DRv — 1) [psi (bar)]

EXAMPLE: If the material is PE 2406, the, expected maximum
where use temperature is 73°F (23°C), and the Valve’s DR eqpuivalent is
DRv = valve’s dimensional ratio (DR) equiva]ent 11; from the PPI TR 4, the material’§ HDB, S, at 73°F (23°C) is
F a service (design) derating factor (see exam- 1,250 psi (8.6 MPa). (The design factor0.32, F, used for thjs example

ple below)

Hydrostatic Design Basis (HDB) at the manxi-
mum expected application use temperature,
as listed by the PPI Hydrostatic Stress Board

is taken from 49 CEFR, Part 192,121.) Then

p =2 x1250:%x032/(11 - 1) = 80 psi

NOTE: 80 psig is equivalent to 5.5 bar.
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