
. .

. .

. . .

s

. .

.

STRESS REPORT
FOR

WESTINGHOUSE CLASS I NUCLEAR VALVES

4-INCH AND LARGER GATE VALVES
FOR WESTINGHOUSE PWRSD

ENGINEERING MEM0 PAN 00M NO. 5158

DECEMBER 16, 1977*

VOLUMES I AND 11 I

.

.' )

'. -

t

,

i,Cilng|10USc Electric C0rp0ratl0n SUBJECT:
'

STRUS R M RT
Electr0 Mechanical DivlSl0n

e507260571 050715 .' AGE:

Apocn oso g ePon



_ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -

, .o ..

.

- -

,

STRESS REPORT
FOR

WESTINGHOUSE CLASS I NUCLEAR VALVES

6-INCH AND LARGER GATE VALVES
FOR WESTINGHOUSE PWRSD

ENGINEERING MEMORANDUM NO. 5158

DECEMBER 16, 1977

VOLUME I

( -;

*
.

.

4

,

.

.

'.73Sllugl100Se Electric C0rporatl0n SUBJECT:
STRESS REPORT

1:loctr0 Mcchanical Divisl0n

PAGE:

2



. -

* *
. .

.
.

..

*
.

STPISS REPORT
POR

VESTINGHOUSE ELECTRO-!ECHANICAL DIVISION CLASS I NUCLEAR VALVES

6-INCH AND LARGER CATE VALVES

BASE PURCHASE ORDERS:

546-ACJ-214210-Et Motor Operated Cate Valves -

546-ACJ-214160-ri Manually Operated Gate Valves
F

"

ENGINEERING MEMORANDUM

NUM3ER 5158 .

REPORT REVISION O DATED Decetber 16. 1977

'- ASME APPLICABILITY 1974 THROUGH WINTER. 1975 ADDENDA
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.

This Stress Reporc is certified to meet the requirements of ASME Bciler
and Pressure Vessel Code, Section III, paragraphs NA-3350 and NE-3500,

and the requirements of Design Specifiestions C952850 and G952851.
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INTRODUCTION-
.

- -
.

!

This stress report presents the analysis perfomed to insure compliance with
the Equipment Specification and Section III of the ASME Boiler and Pressure :

i Vessel Code. These gate valves are butit in accordance with the 1974

! edition of the code through the Winter 1975 addenda.

All the valves covered by this report have been designed and analyzed in i

i 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 fann model numbers are related to the i

full Westinghouse EMD model number and the Westinghouse FWR valve ID number

by the cross-reference that follows this introduction. t

| The report is 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 a!

series of tables that list the applicable valves, dirrensions, output
I stresses, and compliance to code. The second part is a generalized fomat

that describes the analysis to'be perfomed. All equations are developed |
and the allowable stresses are established in these formats.

!
'

. ,

The tables list more valves than are actually covered by this report. The
'

reader should simply disregard the model numbers that are not applicable.;

: i

Specific provisions NB-3550 (transient analysis) of the Sucrer 1976'

Addenda are used in this report. .

,

4
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I MLVE CROSS RETEF.ENCE
-

. .

'

i

WESTINGH01|$E (2) |
STRESS (3) COMPLETE EMD (1) TYPICAL |.

REPORT I.D. HDDEL NLHBER _ VALVE I.D. |
t !

6cH82 06000GH820000D00SW75 6G52, 6G72 f, ,

f
6GH64 06000 cts 40000D00$W75 6G74

6CM82 06000 CMS 2TBB0D008W75 6GM72TBA |
6CM87 06002GM87FEB2D000W75 6GH77THA

6CM88 06002GM88FNBOD000W75 6cM78mA

6GM88 06002GM88FNHOD000W75 6cM78TNB !

| 6CW88*, 6GM88* 06000GW880000D00$W75 6G78 r

|
|

'

4GH82 08000GH820000D005W75 8G52 |
||

8G184 08000GH840000D005W75 8074 ;

8CX82 08000GM82TB30D008W75 8CM72TBA {
SGM84 08000GM84 FIB 0D005W75 8GM74TCA, 8CM74TIA

j

8CM84 08000GM84TE50E005W75 SQ!74TEC i

8GM74 TEE |8CM84 08000GM84TIB0F005W75 -

[j 8CM82, 8Q!82-2 08002GM82TBAOD000W75 8CM72TBA

8GM84, 8CM84-2 08002GM84 TEA 0E000W75 8GM74 TIC

8CM88TN 08002GM88TNH0D000W75 8Ct78m3

8CM88SE 08002Gt,88SEH0D000W75 8CM88SEB

8 CMS 8SE 08002GM88SEHOE000W75 8GM88 SED !

8Q!88SN 08002CM88SNBOD000W75 8CM78SNA
'

\

10CM84 10000CM84TE50D00$W75 10CM74 TEA |
>

:

10GW82 10000GW820000D00$W75 10G52, 10G72 }

| 10GW84 10000GW840000D00$W75 10G74 !
I

f10GM88 10000GM88 mBOD00$W75 10GM78mA

10GM88 10000GM88 080E005W75 10GM78ntD '

f| 12CM84 12002GM84TEBCD000W75 12GM74 TEA

! 12GM84 12002Qt!4TEH0D000W75 12GM74TEB !

12GMSS 12000GM88 mH0E00$W75 12GM78niD [
: 12GMSCSE 12000GMS8SEH0000$W75 12GMS8SEB I

E
12GM8CSE 12002GM88SEHOD000475 12Gt885EB

,

| Tcognotes See next page
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VALVE CROSS RETERENCE <

(continued) |

WEST 1NCH0'J5E (2)
1 STRESS 3) COMPLETE EMD (1)

REPOP.T 1. MODEL ND SER VALVETYPCgt'

. ..

12GMS8st 12002cMSSSEHOT000W75 12CM885ET
|

140!$4 14000CM84TE30E005W75 14GM74TEC !

14CM84 14000cM84TEHOE005W75 14cM74TED

14 CMS 4, 14GM84-2 14002CM84TEAOD000W75 14GM74 TEA

14GM84, 14CM34-2 14002CM84 TEA 0E000W75 14CM74TEC
;

l 14CM84, 14CM84-2 14002GM84TEVOD000W75 14GM74TER

16CM82 16002GM82TBBOD000W75 16CM72TBA
; i

| 16GM82 16002CH82TBH0E000W75 16cM72TBD !
*

|

| 14GW82 * , 14CM84 14000GW820000D005W75 14C52, 14072 '

!
6CH92 06001CH920000D000W75 6052, 6G72

'

6GH95 06001CH950000D000W75 6054, 6074
.. 6CM92 06001CM92TBAOD000W75 6CM72TBA

j

6CM92 06001CM92TBBOD000W75 6CM72TBA

6CM95 060010!95TEAOD000W75 6CM74 TEA, 6CM74TBA j
6CM95 06001CM95 TEA 0E000W75 6CH74TEC |
6CM95 06001CM95FEA0F000W75 6CM74 TIE l
6CM95 06001CM95TE80D000W75 6CM74 TEA f

;

.

6CM95 06001CM95TEB0E000W75 6CM74TEC

6CM95 06001CM95TEBOT000W75 6CM74 TEE !

.

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

results. *
L

DIGIT 12: Characters A,B,H and V are equivalent.
DIGIT 14: Characters D.E, and T are equivalent. i,

(2) All valves are analysed as Code Class 1 so that the report applies
equally for 6G54, 6G74, 6084, etc.

(3) Where noted by an asterisk (*), the first !.D. listed for a valvo say be
used to identify Section 5 enly: the remaining sections of the analysis
ggbebasedonmoresevereleadingsandareidentifiedbytherecendfA
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CERTfFICATIO!l 0F CCMPt.1 A!!CE*
.

.
.

This stress report is certified to meet the requirenents of the ASME i

Boller and Pressure Vessel Code, Section !!!, paragraphs flA-3350 and |

ldB-3500, and the requireawnts of 0) sign Specification G-952850, Revisien 0, j

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 performed to show that valves |

of six-inch nominal size or larger are capable of L

'

sustaining the system transients 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 -

'

requirements of equipment specification. This conclusion is based
on three pieces of information developed in this stress report.

'
,

First, the valves satisfy the secondary-stress due-to-pipe-
reaction requirements o' bection !!!, second, the valve body

,

crotch cross sectional area and bending modulus are
substantially larger than the corresponding pipe valves. -

Therefore, the equipbent specifications nozzle loads which produco |
!

a maximum cobined stress of $y of the connected pipe, would produco
'

much smaller stresses and deflections in the valve. Third and

finally, the stress calchletions of Sections 8, 9, and 10
clearly show that the valve bonnet, disc, and main flange bolting
meet code and equipment specification allowablo stresses for |

faulted loading ccnditions. -

|
1

I
i-
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CERTIFICATION OF COMPLIANCE !
!(c,ontinued)
|,

This report certified that nozzle (piping) end. loads f
will not affect the structural integrity of the valves

,

covered by this report based on three points. First,the
,

l valves satisfy the secondary stress due to pipe reaction ;

irequirements of NB 3545.2 (b). Section 6 of this report

details those calculations. Second, the SA-182, |
'

Type 316 body and 304 body forging 'naterials have a
yield stress at 500'F of 19,900 psi and 19,400 psi
respectively, while the connected SA-376 Type 316 pipe f

'

has a yield stress at 500'F of 19,900 psi. These numbers
clearly show the raterial strengths are conparable.
Third and finally, the valve crotch cross sectional f
area and section modulus are larger than 110 porcent f
(Type 316 body) and 114 percent (Type 304 body) than the [,

connected piping. Table ! is a tabulation of the ;

applicable section properties as taken from Section 6 i

'of this report. Since the valve and pipe have comparable'

*

material strengths and the valve has much larger section |

properties, the pipe loads will cause only sr.all deflections f
and stresses in the valve and will not adversely affect j

the valve's structural integrity. j

l
!,

I
. .

,

|

|

| :
i !.

L
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!

.

.

This Stress Report is certified to meet the requirements of ASME Boiler
,

and Pressure Vessel Code, Section III, paragraphs NA-3350 and NB-3500,
' and the requirements of Design Specifications G952850 and G952851.
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