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STRESS REPORT
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ENGINEERING MEMORANDUM
NUMBER 5158

REPORT REVISION 0 DATED December 16, 1977
ASME APPLICABILITY _1974 THROUGH WINTER, 1975 ADDENDA
vith specific provisions NB~3550 of the Summer 1976 Addenda.

This Stress Report is certified to meet the requirements of ASME Beiler
and Pressure Vessel Code, Section 111, paragraphs NA-3350 and NB-3500,
and the requirements of Design Specifications 952850 and G952851.
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INTRODUCTICON

This stress report presents the analysis performed to insure compliance with
the Equipment Specification and Section 111 of the ASME Boiler and Pressure
Vessel Code. These gate valves are built in accordance with the 1574
edition of the code through the Winter 1875 addenda.

A1l the valves covered by this report have been designed and aralyzed in
accordance with the NB-3500 rules for Class 1 valves regardless of their
actual service application. Throughout this report the specific valve

models are identified by the short form of the Westinghouse Electro-Mechanical
Division model number. These short form model numbers are related to the

full Westinghouse EMD model number and the Westinghouse PWR valve 1D number
by the cross-reference that follows this introduction.

The report 1s certified to comply with the requirements of NB-3350 and the
equipment specification. The “Certification of Compliance” section of this
report provides added detail in that area.

Each section of the report is divided into two parts. The first part is @
serfes of tables that list the applicable valves, dimensions, output
stresses, and compliance to code. The second part is a generalized format
that describes the analysis to be performed. A1l equations are developed
and the allowable stresses are established in these formats.

The tables 11st more valQos than are actually covered by this report. The
reader should simply disregard the model numbers that are not applicable.

Specific provisions NB-3550 (transient analysis) of the Surmer 1676
Addends are used in this report.
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VALVE CROSS REFERENCE

WESTINGHOUS: (2)

Westinghouse Electric Corporation
ELECTROAECHANICAL DIVISION

STRESS (3) COMPLETE EMD (1) TYPICAL
REPORT 1.D. MODEL NUMBER VALVE 1.D.
6GHE2 06000GH8200002008W75 6652, 6672
6CHE4 06000GH 840000D005W 75 €674
6682 06000GME2FBBODO08K 7S 6GM72FBA
6197 06002GM87FH3 2D000W 75 6G77FHA
6G1E8 06002GMEBFNBODOOW?S 6GMIBFNA
66M88 06002GMB8FNHODOO0W? S 6GM78FND
6CHB8%, 6GMBEN 06000GW 880000000575 6676
8CHS2 08000GHS820000D005W 7S 8652
BG4 08000CH8400000005W75 8674
8cv82 08000GM82FBBODOOSN TS 8GM72FBA
8GM84 08000GM84 FEBODOOSW? S BGMI4FCA, BOMI4TEA
8G¥84 08000GMB4FEBOEOOSW? S 8GM74FEC
8GM84 08000GM84FEBOFO05W? S 8GM74TTE
BGMBZ, 8GM82-2 08002GM82FBAODOOOW?S 86} 72FEA
8CMB4, BGMB4-2 08002GMB4FEACEO00WT S BOMT4TEC
BGMEBFN 08002GME8FNHODOOW 7S 8C787NB
BGMBESE 08002GM8BSEHODOOCW T S 8CMEBSED
BCMEBSE 08002GMB8S EHOEOOOW 75 BCMBBSED
8GM88SN 08002GM88SN30DO00W?S 8GM785%A
10684 10000GM84 FEBODOOSH 7S L0GM74FEA

106482 10000G¥820000D005W 7 10682, 10672
10GW84 10000G4840000D00SW 7S 10674
10088 10000GM88 FNBODOCSW 7S 10GM78TNA
10GM88 10000GM8 8 FNHOEQOSW 7S 106M7 814D
126484 12002GM84 FEBODOOOW 75 L20MI4TFEA
126M84 12002GM84 FERODOOOW? § 126M74TES
126188 12000GM88 TEOEOOSW 7S 126M78RD
126808 12000G¥88SEHODOISH S 126M885E8
126¥80SE 12002GMB8S LEODOOTH TS 12GMB65EB
Tiotnotas: BSee next page
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MODTL NINBER
126M885% 12002GM885EKOF000W 7S 12GMB8SEF
14084 14000GMB4FEBOEOOSH TS 14GM74FEC
14GM84 14000GM84 FEHOE005W 7S L4GM74FED
14GM84, 14GMB4-2 14002GMB4FEAODOOOW 7S 14GMI4FEA
14GMB4, 140M34-2 14002GM84 FEAOEOOOW?S 14GM74FEC
14GM84, 14GMB4-2 14002GM84 FEVODOOOW 7S 14GM74FER
16GM82 16002GM8 2FBBODOCOWTS 16GM72FBA
16GM82 16002GM82FBHOECOOWTS 16GM727BD
14GWE820, 14GMBLe 14000GW820000D005W7 S 14652, 14672
66192 0600 1GH920000D000WT S 6G52, 6672
6GH9S 06001GH950000D000W7 6654, 6674
6GM92 06001GM92FBAODOOOWT § 60M72FBA
6GM92 06001GM9 2FBBODOOOWT S 6CM72FBA
6GM95 06001GM95 FEAODOOOW? S 6OMTATEA, 6CM74TBA
6CM93 06001GM95 FEAOEOOOW? S 6GM74FEC
6GM95 06001GM95 FEAOFOOOW? S 6GMT4TEE
6GM9¢ 06001GM9S FEBODOOOW? S 6GMT4TEA
60M95 06001CM95 FEBOEOOOW? S 6GM74FEC
6CM95 6GMT4TEE

(1) This report is valid for additional model numbers which do not change

results.,

VALVE CROSS REFERENCE

(ecentinued)

COMPLETE BMD (1)

06001CMISFEBOFOOOWT S

WESTINGHOUSE (2)

v §I:i:§t

DIGIT 12: Characters A,B,H and V are equivalent,

DIGIT 141 Characters D,E, and F are equivalent,
(2) All valves are analyzed as Code Class 1 so that the report applies
equally for 6G34, 6674, 6084, ete.

(3) Whare noted by an asterisk(*), the first 1.0, listed for a valve may be
used to fdentify Section 5 only; the resaining sections of the ansl/sis

may be based on more severe loadings and are identifiad by the sescnd Lo
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CERTIFICATION OF COMPLIANCE

This stress report is certified to meet the requirerents of the ASML
Boiler and Pressure Vesse! Code, Section 111, paragraphs NA-3350 and
NB-3500, and the requirements of D:sign Specification G-952850, Revisicn O,
and G-952851-0. Three specific equipment specification certification
requirements are certified based on the information that follows:

The valves covered by this report are certified capable
of sustaining the system transients defined in the
equipment specification. Section 7 of this report
details the calculations performad to show that valves
of six=inch nominal size or larger are capable of
sustaining the system transfents as defined in Appendix
B of the equipment specification.

The operability of the valves covered by this report will

be maintained when the system piping satisfies the

requirenents of equipment specification, This conclusion 1s based
on three pleces of information developed in this stress report.
First, the valves satisfy the secondary-stress-due-to-pipe~
reaction requirements ¢ Section 111, Second, the valve body
crotch cross sectional area and bending modulus are

substantially larger than tne corresponding pipe valves.
Therefore, the oquiphtnt specifications nozzle loads which produce
8 maximum cobined stress of S  of the connected pipe, would produce
much smaller stresses and dtf{oct1ons in the valve. Third and
finally, the stress calculations of Sections 8, 9, and 10

clearly show that the valve bonnet, disc, and main flange bolting
meet code and equipment specification allowable stresses for
foulted loading conditions,
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CERTIFICATION OF COMPLIANCE
(continued)

This report certified that nozzle (piping) end.loads

will not affect the structural integrity of the valves
covered by this report based on three points, First, the
valves satisfy the secondary stress due to pipe reaction
requirements of NB-3545.2 (b). Sectfon 6 of this report
details those calculations, Second, the SA-1E2,

Type 316 body and 304 body forging materials have 2
yleld stress at S00°F of 19,900 psi and 19,400 psi
respectively, while the connected SA-376, Type 216 pipe
has & yle)d stress at S00°F of 19,900 psi. These nurbers
clearly show the materia) strengths are comparable.

Third and finally, the valve crotch cross sectiona)

area and section modulus are larger than 110 percent
(Type 316 body) and 114 percent (Type 304 body) than the
connected piping. Table ! 1s & tabulation of the
applicable section properties as taken from Section 6

of this report. Since the valve and pipe have comparable
materia) strengths and the valve has much larger section
properties, the pipe loads will cause only small deflections
and stresses in the valve and will not adversely affect
the valve's structural integrity.
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