South Carolina Electric & Gas Company Gary J. Taylor

PO Box 88 Vice President
Jenkinsville, SC 29065 Nuclear Operations
(803) 345-4344

4 BCANR ompary

August 2, 1996
RC-96-0182

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Gentlemen:

Subject:  VIRGIL C. SUMMER NUCLEAR STATION (VCSNS)
DOCKET NO. 50/395
OPERATING LICENSE NO. NPF-12
REQUEST FOR ADDITIONAL INF”  ATION - GENERIC LETTER
95-07, "PRESSURE LOCKING AN .ERMAL BINDING OF
SQ;ETY-RE LATED POWER OPERA 1ED GATL VALVES" OF JULY 3,
1

Pursuant 1o the NRC's request for additional infcrmation on the subject Generic
Letter, South Carolina Electric & Gas Company (SCE&G) is submitting the attached
documentation under oath of affirmation.

Should you have any questions, please call Mr. Jeffrey W. Pease, at (803) 345-4124.

Very truly yours,

Ree”

JWP/GJT/ews
Enclosures (5)
¢. ). L. Skolds NRC Resident Inspector
W.F. Conway J.B. Knotts, Jr.
R.R. Mahan (w/o enclosures) NSRC
R. J. White File (815.14)
A.R. Johnson RTS (LTR950007)
S.D. Ebneter DMS (RC-96-0182)

9608080036 960802

PDR  ADOCK 05000395
P PDR

@



Document Control Desk
LTR 950007
RC-96-0182
Page 2 of 2

STATE OF SOUTH CAROLINA

TO WIT :

COUNTY OF FAIRFIELD

I hereby certify that on the 42:! day of ﬁ-,._;f 19 _fé , before me, the subscriber,
personally appeared Thomas H. Taylor, beirig duly sworn, states that he is acting for
the Vice President, Nuclear Operations of the South Carolina Electric & Gas
Company, a corporation of the State of South Carolina, that he provides the foregoing
response for the purposes therein set forth, that the statements made are true and
correct to the best of his knowledge, information, and belief, and that he was
authorized to provide the response on behalf of said Corporation.

WITNESS my Hand and Notarial Seal R s
ublic for South Carolina

My Commission Expires 7~ Cé - foos™
Date

NUCLEAR EXCELLENCE - A SUMMER TRADITION!
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VCSNS RESPONSE TO THE REQUEST FOR ADDITIONAL
INFORMATION CONCERNING THE STATIONS INITIAL GENERIC
LETTER 95-07 “PRESSURE LOCKING AND THERMAL BINDING
OF SAFETY-RELATED POWER-OPERATED GATE VALVES”
SUBMITTAL.

PURPOSE :

1 of the enclosure to the NRC letter to Mr. Taylor, dated July 3,
1596 (REQUEST FOR ADDITIONAL INFORMATION - GENERIC LETTER $5-07,
PRESSURE LOCKING AND THERMAL BINDING OF SAFETY-RELATED POWER

This enclosure provides the additional information requested in part

"

™ - LAl ke AT D ” VIRATYT ~ -q - I sl Bash
OPERATED GATE VALVES, VIRGIL C, SUMMER NUCLEAR STATION (TAC NO.
EOK
M93525) .
ADDITIONAL INFORMATION REQUESTED:
:
w“wo - - 3% - -
1. “"Regarding the following valves:
ol alat e /v ~ - +5 d M~y =™ 1
€000 A/B/C Pressurizer PORV Block
*Ya k| / 13 =M~ T . - el 14 1T
8801 A/B High Head Injection to RCS Cold Legs
& C *d T | 3 - & s o Rk $ . I/~ T
BEE4 High Head Safety Injection to RCS Hot Legs
el ; - SO Dom B et s 4
BEBS Alternate HHSI to RCS Cold Legs
” ‘e - -~ . -
Bege HHSI to RCS Hot Legs
- -~ ’ s++) - P | - . - - man ) < " 1 1 .
the licensee’s submittal states that & hydraulic pressur locking
- a N & i " §d 3 . = ) 3 -
éna.lysis consistent with the Commonwealth Edison methodology has

' - 3 - 9 - e E g - k - - 3 - =P a 7 4 »
shown that these valves have sufficient opening thrust capability to

-~ - 111 = -~ 3 14 T Al s - ' &= e o~
cvercome the postulated pressure locking forces. Please provide these

b . . = N = e = PrpTRP P - s e 2 Y i r %
thrust requirement and actuator capability calculations for our

..y LA
review

.
VCSNS ADDITIONAL INFORMATION:
Lagl’ - v - 1 — - =T .n 5 " -
-N€ requesteq pressure locking (PL) thrust reguirement and the
o gmen T 4 -t - £ 3 e 1y = — -~ o - % < = ) 117 = - -~ -
épp.icab.ie portions of the actuator cepability calculations are
- - ' . - o &~ .
attached as follows:

REA & A i ki a anctad £ ) o ik .
€000 A/B/C Actuator capability calcula“ion - Attachment # I
crnan % ~ i . ~=1 1 2 pa =~ TIY
CUUV A/B/C PL Thrust requirement calculation - Attachment $ IT11I
Sas " = Ty . S »or
E801 A/B Actuator capability calculation -~ Attachment # 11

el » - - 4 - ., (™ d - 1 - iy
EE01 A/E rlL thrust reguirement calculation - Attachment # IV
C - - - 1 a T s - =~k TY
geed Actuator capability calculation - Attachment # II
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PL thrust requirement calculation

Attachment # V

Actuator capability calculation Attachment 4 II

PL thrust requirement calculation

Attachment # VI

Actuator capability calculation Attachment # II

PL thrust requirement calculation

Attachment # V
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SUBJECT CODE l SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE '
|52 CALCULATION RECORD 10F
&AI:P.‘CBT‘WLE Pgtmg-u Keview g.d | CALC NO REV STATUS
e} T c’" MDV, -
1n Hhe C?EFFS F, MS zgsnswsp Deoisz0-045 4 A
PARENT DOCUMENT | SYSTEM SAFETY CLASS
N/A | VARlous [ONN [JOR [38R
ORL:INATOR D!SC ORGANIZATION DATE XREF ND.
BLEN M EdHond | SCE+G-DE $-1-96| v/A
’A CALCULATION IN mﬂéﬂm
CONTENT DESC

RIPTION: —R\S\m3 Stem CC EF VS FW MS ?.C <SP+ SN
Systens MOV 5e+up inxdo ws

|
|
|
|
|

| TED COMPONENTS/ANALYSIS: \pRaous XVEsamd XVKs/ N analys es
1 lmqu‘»&:\

| CONTAINS PRELIMINARY DATA/ASSUMPTIONS:
| X' NO

1 YE& PAGES

COMPUTER PROGRAM USED:

[ YES, VALIDATION NOT REQ'D
| [ YES. VALIDATED [£5<12]

B ND
[REF.2.5] [J YES, VALIDATED IOTHERS)

g PROGRAM VALIDATION CALCULATION |
T VERIFICATION CONTINUED, ATTAGHNENT

VERIFICATION SuO’: VvV ?e-r ES- 11D PEl-luu\"emm‘ts Owd ‘H\e
BGM M‘V&ﬁ--’i Nu‘wiwbnt o5 ES- 412

|
|
|

[
|
|
i
|
I

|
!VERIF!:—".R: W'ahs,a._.‘—",.
| ASSIGN BY: €540, B.T"

LEAD ENGINEER (D‘SIGNEZVDA § 3

| VERIFIZRDATE

v

| [ APROVALIATE, |
Pl gy | Q% _shlse
|

RECORDS

O

TOPRE:

TREEL NOWBER.
| FRAME NUMBER:

- ORIGINAL MAINTAINED EY:

INTRATE

CEEG DE
' SC_.&"‘
‘ ] VENDOR

N

-

DIETRIBUTION: CALC FILE (ORIZINAL)
PDE___/SYSTEMENG___

E5< 1 2/nsazyner /-’mr.::r

DE FILE 20.8802 ATTACH. 1 ONLY, coPY)
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£5-412
ATTACHMENT |
REVISION 1
PAGE2 OF 2
SOUTH CAROLINA ELECTRIC & GAS COMPANY | PAGE
REVISION SUMMARY | 2 OF
CALCULATION NO.
DCo1%520.065
REV NO. UMMARY CRIPTION
28

This reoision Y micludes The 'Qa\\owul\:f) Q\V-\Vgu‘-

). j;u(,o?om'tes +he Go% Cp-—; Tﬂmx“ Switch !
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- mc,n £ Yes (n Vhe Velue TnSormation
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S B AL
i/t

[] CONTINUES ON PAGE

ES<IZIATTACHMENT VREVISION 1



Enclosure 1, Attachment I
RC-96-0182, Page 3 of |5

1.0 PURPOSE

This celculation will determine the motor opereator capability in bott
the open and close directions, provide torgue bands, thrust bands anc
control switch setpecint recommendations for rising stem GL BS-10 MOVs as
well as additional important to safety MOVs per ref. 2.32 in the
following systems:

Component Cooling (CC) Reactor Coolant (RC)
Emergency Feedwater (EF) Reactor Building Spray (SP)
Fire Service (FS) Service Water (SW)

Feedwater (FW)
Mzin Steam (MS)

»

Velves tag numbers in section 2.6 marked with an asterisk are not withir
the scope of GL-£5-10.

Motcr operator cepability determination can serve several purposes:

1. Determine motor operztor Capability -~ Minimum operztor capability
is defined &s the output torgue and thrust the operetor is cepeble
itions

of producing under design basis congd

independent of control

switch setting.

2. Determine the limiting thrust and torgue velues for the MOV to
protect it Irom overthrust, overtorgue and locked rotor conditions.

3. To incdicate overazll MOV adequacy to operate &t design besis
conditions prieor to diagnostic testing.

4. Recommend the configuration of control switches based on minimum
rejquired thrust calculations and most limiting stress and/or thrust
velue ¢f the MOV -n both the opening and closing directions wi<hout
compromising MOV integrity.

5. Can De usec &s & Lasis for Tecomnznding mOtor operator

reconfiguration where thrust/torgue Capability is determined tc be
iess than adeguate to0 overcome gesign basis thrust reguiremen:zs.

2.0 REFERENCES

-4 lLimitorgue correspondence:

L8}
[

0 1| limiteorgue letter from Dominick Gianyug) ano to Mr. E.N.
Goldstein of Gilbert Commonwezl:h regzarding P.0O. 233817,
including corrected limitorque Getez sheets, dated €/5/LE

- limitorgue letter from J.B, Drab to E.N. Golds: in
of Gilbert Commonwezlth regarcing P.D. 230547,
including Limitorgue datz sheets, cated 5/20/E7

- oy . Lim Jue letter from Mr. M, Baziley to Mr. Barry

Regtings, dated 10/2/%8:

LS

DC01520-0€5
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-, 2.2 Llimitorgue Documents
2-8:1 SEL-1, dated 5/21/79
2:3:.8 SEL-2, dated 7/1/77
2.2.3 SEL-3, page 1 of 4, dated 5/21/79

SEL-3, page 2 of 4, dated 12/15/75
SEL-3, page 3 of 4, dated 2/26/79
SEL-3, page 4 of 4, dated 7/1/77

- SEL-4, dated 7/1/77

5 SEl-5, dated 11/5/88

€ SEL-7, dated 11/8%9

ry SEL-S5, dated 6/2/75

g 500-00003, dated 3/B8

8 500-00004, dated 3/88

.10 Technical Update 52-02, dated 10/9/92

44 Technical Update 53-01, dated 6/8/%3

A Potential 10CFR21 Condition Reliance 3 Phase
Limitorque Corporation Actuator Motors, dated
5/13/93 and Technical Update $3-03, dated 11/63

RPN NN
USSR SR SN N SR S N

2.2.13 Technical Update $2-01, dated 2/28/62
2.2.14 Mazintenance Update 92-01, dated 2/27/%2
2.2 EPRI Documents
2.3.1 EPRI Application Guide for Motor Opereted Valves in

Nuclear Power Plants NP-6660-d, Final Report, dated
March 1990
2.%.2 EPRI MOV PPP MOV Margin Improvement Guide TR-100446,
Dated February 1882

2.4 Lewter CGE-S1~1048 from J.C. Snelson to R.J. Waselus, Motor
Operated Velve Data Sheets for V.C. Summer including attachment

2.5 Westinghouse E-Spec. 678852, Rev. 2, dzted 3/14/77

1
’ !
2.6 Velve assembly drawings: Valve to drewing traceability confirmed |
through references 2.4 and 2.89. |

J

l

Yalve Yendor Dwg, VCSNS Dwg, Zlementary
XVG-956E~-CC 3316-3, Rev, C 1MS-25-222-3  EBE-20E-011 CC-18 Ré2
XVG-8600-CC 3295-3, Rev. D iMS-25-206-4  B-208-011 CC-2¢ RéR
XVGE-8605-CC 3315-3, Rev. C 1MS-25-225-3  B-208-011 CC-25 ®éA
XVG-5606~-CC 3320-3, Rev. C IME-25-226-3 B-208-011 CC-26 Ré
YVG-5628-CC 3318-3, Rev. C 1MS-25-224~-3  B-208-011 CC-25 R32
XVGE-9626~CC 3318~3, Rev, C iMS-25-224~3  B-208-011 CC-2% R32
YVE-1001x-EF 3316=3, Rev. C 1MS-25-222~3  B-208-032 EF-03 RJ
YVG-1001E-EF 3316-3, Rev. C 1ME-25-222~3  EB-208-032 EF-0¢ B7
XVG-1002-EF 3318-3, Rev. C 1IMS-25-224-3 E-208-032 EF-05 R7
XVG~-100&-EF 5318~3, Rev. C 1ME-25-224-3  B-208-032 EF-06 BJ
¥VG-10372-EF 3318-3, Rev. C 1MS-25-224-3  B-208-032 EF-07 RS
XVG-10278-EF 3318-3, Rev. C 1MS-25-224-3  B-20€-032 EF-0E POS2
XVGE-€787-FS 3558-3, Rev, C 1M5-25-498~3  B-208-044 FS5~01 FS

XVK~-1€Z2R~-FW ACD~-31602315,
XV¥-16238-FW ACD-21602215,
XVE-1633C~-FW ACD-31602315,

16  1MS-25-647~-1 E-20E-045 FW-41 B3
16  1MS5-25-647-1 B~20E-045 FwW~42 E5
16 1MEe-25-647-1 B-20E-045 FW-43 E5

e Ul L

4 DCO01520-0€5




Yalve Vendoxr Dwg,

XVG-2B02A-MS £3-14372, Rev. 0 1MS-25-618~0 B-208-067 MS-01
XVG-2802B-MS §3-14372, Rev. 0 1MS-25-618-0 B-208-067 MS-02
XVT-2813-MS* ACD-3160229¢, R.1 1MS~-25-552-1 B-208-067 MS-04
XVG-B000A-RC 115E075, Rev. 7 1MS-25-115~-3 B-208-082 RC-10
XVG-B000B-RC 115E075, Rev. 7 1MS-25-115-3 B-208-082 RC-11
XVG-8000C~-RC 115E075, Rev. 7 1MS~25-115-3 B-208-082 RC-12
XVT-BOS5A-RC* E-151750, Rev. 3 1MS-25-~763-2 B-208-082 RC~14
XVT-B095B-RC* E-151790, Rev. 3 1MS-25-783-2 E-208-0B2 RC-15
XVT-B0S6A-RC* E-151790, Rev. 3 1MS-25-793-2 B-208-082 RC-17
XVT-B0S6B~-RC* E-151790, Rev. 3 1MS-25-783-2 B-208-082 RC-16
XVG-3001A-58P 3325-3, Rev. D 1MS-25-233~2 BE-208-097 sp-03
XVG-3001E~-SP 3325-3, Rev. D 1MS-25-233-2 B-208-057 SP-04
XVG-3002A-5SP 3304-3, Rev. E 1MS-25-211~3 B-208-057 sp- N5
XVGe-3002B-SP 3304-3, Rev. E 1MS-25-211-3 E-208-057 sP-06
XVG-3003A-SP 3336~3, Rev. C 1MS~-25-237~3 BE-208-087 sp-07
XVGe-3003B-8% 3336~-3, Rev. C 1MS~25-237-3 B-208~057 sp-08
XVG-3004Ar~-8P 3328~3, Rev. E 1MS-25-232-5 B~208-097 sp-058
XVGE-3004B-87 3328-3, Rev, E 1MS~-25~232~5 BE-20E~-087 sp-1
XVG-3005a-57 3330-3, Rev. D IME~-25-233~2 B-20E-087 sp-11
XVG~-30058~-87 3330-3, Rev. D 1MS-25-233-2 B~-208-057 sp-12
XVE-2103Rr-8Sw 3331-3, Rev, E iME-25~-2¢21-2 B~20E-101 sw-23
XVG-3103B~-SW 3331-3, Rev. B IME-25-281~2 B-20€-101 Sw-2¢
XVC~3107RA-SW  _3332~3, Rev. B iME-25-282-2 B-208-101 sw-27
XVG~-3107E~SW 3332-3, Rev, B 1MS-25-282~2 B-20€-101 Sw-28
XVG-310BA~-SW 3325-3, Rev. D 1ME8~-25-230-¢ 2-20€-101 sw-2¢
XVC-3108E~-SW 3325-3, Rev. D 1MS~-25-230-4 B-208-101 sSw-30
XVC~-3108C-SwW 3225-3, Rev. D 1M8~-25-230-¢ E-208-101 sw-31
XVE-3108D-SW 3325-3, Rev. D IMS-25~-230~4 BE-208-101 SW-32
XVE-3105r~5SW 3325-3, Rev. D IMS~-25-230-¢ E-20E-101 Sw-33
XVG-3109E~-5W 3325-3, Rev. D IMS~-25-230~4 B~-20€-101 Sw-34
XVG~3109C~-SW 3325-3, Rev. D iMS-25-230~4¢ E~208-101 8SwW-35
YVGE-3109D-5Sw 3325-3, Rev. D 1ME-25-230-4 B-20€E~-101 Sw-Z
XVGE-31112-SW 332%7-3, Rev. B IMS-25-260~2 B-20€-101 Sw-3
XVG-2111B~-SW 3327-3, Rev, B 1MS~-25~280-2 B-208~-101 Sw-40
XVG-3112A~8SW 3327-3, Rev, B IMS-25~250~2 BE-208-101 sSw-<1
XVe-3112B~5W 3327-3, Rev. B IMS-25-250~2 E-20B8-101 Sw-42
<.7 Correspondence: Gilber:t/Commonwezlth lettes CGGW-1856 1o

Westinghouse, datad 3/17/82
2.8 Correspondence: Westinghouse letter CGE-E3-£78 to G.J. Braddick

of Gilbert/Commonwezlth, dated 5/13/83
2.& Minimum Reguired Thrust Calculations

2.5.1 DCO1520~-060 Rev. 3, Minimum Reguired Thrust For GL

MOVE in the CC Svstenm
2.9.2 DCO13520-037 Rev. 3, Minimum Reguired Thrus: For GL
MOVes in the EF Svstem

Enclosure 1, Attachment I
RC-96-0182, Page 5 of 15

VCSNS Dwg, Elementery

R10A

RSa

R13

R7A
R7A
R7A

R4
R4
R3
R4

RB2
REa
ROA
RS2
+OA
RS2

R8
RE
RS
R7

RéA
R6A
R7B8

R7C

Réx
Réx
R&A

Réx

R3x
R52
R3A
ROx
R34

RO&
R6B

Ré62

DCD1520-0D€5
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2.9.3 DC01520-064 Rev. 2, Minimum Required Thrust For
MOVs in the FS System

2.9.4 DC01520-055 Rev. 2, Minimum Required Thrust For
MOVs in the FW System

2.9.5 DC01520-056 Rev. 4, Minimum Required Thrust For
MOVs in the MS System

2.9.6 DC01520~062 Rev. 4, Minimum Required Thrust For
MOVs in the RC System

2.9.7 DC01520-063 Rev. 3, Minimum Required Thrust For
MOVs in the SP System

2.9.8 DC01520-058 Rev. 4, Minimum Required Thrust For

MOVs in the SW System

GL

GL

CL

GL

GL

GL

Specification for Electric Motor Valve Actuators, V.C. Summer

Nuclear Station, (SP-305-2261-00), cated 10/1/71

Correspondence: Westinghouse letter from R.J. Faix to Mr.
C.A. Price of SCE&G, CGWS-1184, dated 5/7/81

USNRC IEB 81-02, dated 4/5/B1 and IEB £1-02 Supplement 1,
dated B/1E/8l; "Failure of Gate Valves to Close Under
Differentizl Pressure"

Cor:espon&ence:Westinghouse letter from R.J. Faix to Mr.
C.A. Price of SCE&G, CGWS-2013, dated €/11/81

Correspondence: Westinghouse letter from R.J. Feaix to Mr.
C.hA. Price of SCE&G, CGWS-2125, dated 11/12/81

Cerrespondence: SCE4G letter from T.C. Nichols to NRC Direc

James P. Reilly, dated 7/7/B1

Correspondence: Westinghouse letter to R.B. Clary of SCE:G,
CGE-90-1061, dated 4/4/90. Valve gllowazbles ané new

tor

85-10
85-10
85-10
85-10
85-10

85-10

limitorqgue thrust rating for SE-00 and SBD-00 actuators provided

with Westinghouse valves

DCOB20~003, Rev. 4, Class 1E 460V MOV Starting Voltages at

Degradec Voltage Conditions

Correspondence: Westinghouse letter from R.J.

F ) Mr.
C.k. Price of SCE&C, CGWS-2371, dated 12/15/82 Field Change

Notice FCN-CGE-1063¢

V.C. Summer Nucleer Station Eguipment Qualificztion Datez Base

$-021-01E, Environmental Zone Information
EELE/MSLE Eveluation, Report 2614, Rev. 7

V.C. Summer Nuclezr Station Survelllance Test Procedures

€ DC01520-065




Encleosure 1, Attachment 1
RC-96-0182, Page 7 of 1%

2.23 MOV Weak Link Calculations
2.23.1

2.23.2

o8 ]

L8]

r

L8]

W i

.83,

83

23

to
Lad

r
()

o
(o

-
. s

L8 ]
L)

ro
(%)

N
Lo

~J

(84

[ =)

DCD1520-050, Rev. 1, MOV Weak Link Analyses

DC01520-070, Rev. 0, Maximum Allowable Thrust Analysis
Report B.O.M. RNné4 (XVG0$605~CC)

DC01520-071, Rev. 0, Maximum Allowable Thrust Analysis
Report B.O.M. RNnl6é (XVGO3003A,B-SP)

DC01520-072, Rev. 0, Maximum Allowable Thrust Analysis
Report B.O.M. RNnl7 (XVG03005A,B~-SP)

DC01520-073, Rev. 0, Maximum Allowable Thrust Analysis
Report B.O.M. RNnl8 (XVG03001A,B-SP)

DCO01520-074, Rev. 0, Maximum Allowable Thrust Analysis
Report B.0.M. RNn30 (XVGO$568-CC, XVG0%606-CC)

DC01520-075, Rev. 0, Maximum Allowable Thrust Analysis
Report B.0.M. RNg25 (XVG0S5625-CC, XVG0S626-CC, XVG0D1002-
EF, XVGO1008-EF, XVGO1037A-EF, XVG01037B-EF)

DCO01520-07€, Rev. 1, Maximum Allowzble Thrust Analysis
Report B.O.M. RNglS (XVGO311llA,EB-SW, XVG03112A,B-SW)

DC01520-077, Rev. 0, Maximum Allowable Thrust Analysis
Report B.O.M. RNnlé4 (XVG0D31032,B-SW)

DC01520-078, Rev. 0, Maximum Alloweble Thrust Analysis

-Report B.O.M. RNg20 (XVG031072,B~SW)

DCO01520-07%, Rev. 0, Maximum Allowable Thri.st Analysis
Report B.O.M. RNg2l (XVGO30022,B-5P;

DC01520~C80, Rev. 0, Maximum Allowable Thrust Anazlysis
Report E.O.M. RNg24 (XVGD1001A,B-EF)

DC01520-081, Rev. 1, Max. Allowable Thrust Analysi E
Report E.O.M. RNnl3
(XVG031082,8,C,D~-5W, XVG0310%A,B,C,D-5SW)

DC013520~082, Rev. 0, Meximum Alloweble Thrust Anazlyvsis
Report B.O.M. RNnS (XVG05600-CC)

DC013520-083, Rev. 0, Maximum Allowable Thrust Analysis
Report E.O.M. RNn2l (XVGD3004A,EB~5P)

DC01520-0B4, Rev. 0, Maximum Alloweble Thrust Anslysis
Report E.0.M. RNn40D (XVG0€787~FS)

DC01520~0DEE, Rev. 1, Maximum 2llowzble Thrust
Report E.O.M, RNn7 (XVG02B02A,B-MS)

£y
m
()
e
0mn
]

n

DCO01520-087, Rev. 0, Maximum Rllowzble Thrust Anzlysis
Report BE.O.M. RNnE & RNgl0 (XVKO1€33R,B,C~-FW, XVTO02E13~
MS)

DCO1520-0BE, Rev. 1, Maximum Allowable Thrust Anaglvsis
Report B.0.M. RNul (XVTOBOSSA,B~-RC, XVTOEOSE2,EB-RC)
7 DC01520-065
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2.24 VCSNS GL 85-10 Actuator Refurbishment Packages
2.25 MRF 21745 MCN C

2.26 MRF 21745 MCN G

2.27 Reactor Building Design Basis Document, Rev. 4
2.28 MRF 21745 MCN H

2.29 MRF 22362

2.30 MRF 21745 MCN I

2.31 Kalsi Engineering Inc. Documents
2.31.1 Thrust Rating Increase of Limitorque SB-00 Through
SB-2 Spring Compensator Assemblies eand SB-00 through
SB-1 Actuators,Document No. 1707C, Rev. 0, dated 11-25-91
2.31.2 Thrust Rating Increase of limitorque SMB-000, SMB-00,
SMBE-0 and SMB-1 Actuators, Document No. 1707C, Rev. 0,
dated 11-25-81
Fastener Anzlysis: limitorgue Operztor Mount and
Housing Cover, Document No. 1759C, Rev. 0, dated
12-7-83

2.32 DC01520-08%, Rev. 2, GL £S5-10 MOV Scope, Grouping and Engineering
Justifications

o
()
et
(98}

3.0 ASSUMPTIONS

3.1 Spring pack limitations will not be considered as &n operator
limiting component.

3.2 The maximum ambient temperature for which operztion of
YVGOBOOOA,B,C-RC is reguired is the Reactor Building design
temperature of 2B3°F (140°C) (ref. 2.27). This is considered
reasonable 2s the design function of these MOVs is to isolate &
stuck open pressurizer PORV. From a Reactor Building peak
temperature perspective, the most limiting high energy line break
for which PORV actuation is reasonzble (i.e., RCS pressure
increzse) is & Feedwszter line Brezk Inside Contzinment (FWLBIC).
The RB pressure and temperature gnalysis do not specifically
address the FWLBIC as it results in less enercy input to the RB
than & Mazin Steam Lline Break (i.e., the feedwater is subcooled).
As there &re no post-FWLEIC RE temperature profiles, the design
temperature of 2B3°F will be used. Plezse note that these MOVs' EQ
protective category of C1,C2 indicates that their operation in &

Steam environment is not reguired.

w
L)

The maximum stem to stem nut coefficient of friction during maximum
MOV DP loacds is less than or eguzl to 0.15 based on VCSNS
l experience, unless otherwise specified,

4.0 METHODOLOGY

This calculation will determine the minimum MOV capability. These
limitations can be based on degraded voltage actuator capability,
actuator thrust ratings, actustor torque retincs end/or valve structurel
limitations (reference 2.23).

| £ DC01520-065
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4.1 The kasic actuator degraded voltage capability equation and
methodolcgy are given below.

ACTURTOR NOM™.

OPEN - MOTOR * MTF * OGR * PULLOUT EFF. * APP. TACTOR * (MOF FULL VOLTAGE/100)?

TORQUE TORQUE

ACTUATOR

OPEN = ACTUATOR OPEN TORQUE/STEM FACTOR € 0.15 (Unless otherwise specified)

THERUST

ACTUATOR NOM..

CLOSE = MOTOR * MTF * OGR * RUN EFF. * APP. FACTOR * (% OF FULL VOLTAGE/100)’

TORQUE TORQUE

ACTUATOR

CLCSE = ACTUATOR CLOSE TORQUE/STEM FACTOR € 0.1% (Unless otherwise specifiec)

TRRDST

ACTURTOR NOW .

ETALL - MOTOR * OGR * STALL EFF. * 1.1 1
TORQUE TORQUE :
Both the motor torgue factor and undervoltage factor are affected by
temperature as discussed in reference 2.2.12. The maximum allowable
stroke time (MAX S5.T.) for each MOV was determined by a review of
reference 2.22. This information is then used to determine the
temperature increase internal to the motor per the guidance of ref.
- o P b The maximum éembient temperature for which MOV operation is

regquired is determined by & review of references 2.19, 2.20 and 2.21.
Once tiis datz hes been acquired, the internzl temperazture rise due to
MOV operation is added to the worst case ambient temp. (MAOT) for which
MOV operation is regquired. Note that for position changeable MOVs, the
motor torgue loss from internal heat generztion due to two MOV strokes
(mispesitioning and recovery) is used rather than the heat generation
for one stroke. This total temperature is then used :n determination of
the overall temperature effect on motor torque reuuction and motor
locked rotor current reduction per Ref. 2.2.12. The locked rotor
current reduction (MCF) is an input to ref. 2.17. The moter torgue
redguction (MTF) is used in the overall actuaztor capability calculation
as shown ebove. The generzl equations for MCF and MTF are given below
(ref. 2.2.12). Note that the % Current Loss (MCM) and % Torgue loss
(MTM) from 25°C to 1B0°C are motor size and speed specific per reference
Ded238s

MTF=1-(MAOT +2* (0.1 sec. * 75°C/10 sec. + MAX 5.T. * 75°C900 sec.) - 40°C) * MTM/155
MCF = 1 - (MAOT + 0.1 sec. * 75°C/10 sec. + MAX S.T. * 75°C00 sec. - 40°C) * MCM/155

The Unit Efficiency is a function of actuator size, actuator overall
ratio, closure contrcl method, and stroke direction. Pullout efficiency
is used for the valve opening per references 2.2.6 and 2.2.10. MOV
closure control method is based on & review of reference 2.6 elementary
diagrams. Running efficiency is used for the clesing stroke per ref.
.3.2. Running efficiency is justified in the closing direction &s the
nitial loads are small enough to zllow the entire drive train to reach
gted speed per ref. 2.3.2. Stall efficiency is from reference 2.2.6.

L8

e

The Application ractor (AF) is & function of minimum motor terminal
voltage per ref. 2.2.12. For minimum motor terminal voltage of less
then 90%, the AF is 1.0,

veltage is greater than or egual

00

DC01520~-0€5
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Note that all MOV applications are for temperatures considerably less
than S00°F and per ref. 2.2.5 do not require an AF of 0.8.

The Undervoltage Factor is also a function of minimum motor terminal
voltage as stated in references 2.2.10 and 2.2.12. For minimum motor
terminal voltage of less than 90%, the Undervoltage Factor is the actual
percentage of rated motor voltage (460VAC) sguared. For cases where the
minimum motor terminal voltage is greater than or equal to 50%,

the Undervoltage Factor is 1.0. The motor terminal voltage values are
from reference 2.17.

Stem factors are from reference 2.2.9% besed on reference 2.6 data.

An MCV is considered position changeable unless it cannot Dbe
mispositioned from the Mazin Control Board, has & power lockout switch
which allows MOV electrical operation for specific operations only or
hes its circuit brezker locked in the open position.

4.2 Standard actuator thrust ratings are from reference 2.2.7 with the
exception of Westinghouse supplied SBE-00 and SBD-00 actuators which

heve & meximum thrust rating of 16,000 1bf. (ref. 2.16). The
standard thrust reting for SME-000, SM2-00, SMB-0 and SMB-1
actuators mey be increased to 140% of the standard thrust rating
per reference 2.2.13 with the number cof cycles a2t this increzsed
thrust rating not to exceed 2000. Thrust values greater than 140%
of the stancard rating are allowed per Ref. 2.31 testing only as
stated throughout this calculation.

4.2 Stancdard actuator torgue ratings are from reference 2.2.7 and are
dependent on OGR for & given size actuzvor. The standard torgue
ratings mey be exceeded by &s much as 20s for & limited number
of cycles (100) per reference 2.1.3. The standard actuator
torgue retings may be exceeded by 100% for one cycle per
reference 2.2.14.

€.4 Valve open &ncd close thrust limitations are from reference 2.23.
4.5 Velve minimum recuireZ thrust values zre from reference 2.¢.

4.6 The limiting torgue and thrust values in this calculation do not
inciude ciagnostic test eguipment accuracy allowances.

€,7 This celculation does not evaluate torgue switch/spring pack
caparilities and/cor limitations. Full spring pack compression
must be avoidec for torque controlles MOVs. Torgue switch settings
must be below the lesser of the actuator torgue rating, actusior
degraded voltage cipability, and spring pack limitetions

£.8 Results of the minimum actuator torcue and thrust capabilities &re
compared to the actuatcr torgue and thrust ratings to determine
which is more limiting

10 DC01520-0€5
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Limit Switch Control Close

In cases where minimum required thrust is very close to maximum
rating or allowable, and/or high inertia is present, the MOV may be
set for limit closure. Actuator will be configured to trip the
motor on limit and coast the disk into the seat to achieve an
acceptable thrust.

Torgue Switch Control Open

Primary torque switch control in the opening direction is not

recommended. Backup torgue switch protection is provided in case
of limit failure.

Torque Switch Contrel Close

Recommendation for torgue switch contrcl in the closing direction
is based on the torgue and thrust bands established in the body of
the calculation. Torgue switch trip must be set at & value greater
than the minimum required torque and thrust (including eguipment
error) and less than the lesser of the actuator rating, valve
ellowable or actuator degraded voltage capability. This will
éssure the cisk is properly sezted and that the torgue gevelopec

is great enough to trip the motor prior to overthrust conditions.

Clcse to Open Torque Switch Bypass

Close to Open (C/0) torque switch bypass will be set to bypess &
minimum of 20 to 25% of disk travel time with the torcue switch in
the open circuit. This will ensure the open torgue switch is
bypassed for the highest MOV lcads in the open direction.

Open to Close Torgue Switch Byvpass

Open to Cleose (O/C) torque switch byvpass will be set to bypiss
the close torgue switch sufficiently to assure flow cutoff
(i.e., disc over seat rings) while having the close torgue
switch in the contrel circuit prior to hard seat contacr.
This will ensure the valve cuts off flow while limiting the
total seating thrust, including inertiezl effects. This setup
it not recommended for valves which are reguiresd to be leak
tight.

The use of the tested stem factor, tested packing load and 200%
Tuator torgue rating ls reguired only to adcéress recovery from

inadvertent mispositioning which is expected to no longer be
issve for PWRs with the issue of Supplement 7 to GL B&-10.

118 applies no velves XVGO3103A-SW and XVG02103E-SW.

o

12 DC01520~-0€5



XVG-8000A-RC
VALVE MFG.

VALVE TYPE

VALVE SIZE

STEM FACTOR @ 0.20
STEM FACTOR @ 0.15
VALVE OPEN ALL.
VALVE CLOSE ALL.
POSITION CHANGEAELE

WESTINGHOUSE
FLEX WEDGE GATE
3.00 in.
0.0140°

0.0116"

23985 1bf.
24522 1bf.

YES

Enclosure 1, Attachment 1
RC-96-0182, Page 13 of 15

STEM DIA.
STEM PITCH
STEM LEAD
DWG. NO.
MAX. S.T.
VALVE ID
MAOT
s0*

1.250 in.
0.333 in.
0.333 in.
1MS-25-115-3
10 sec.
3GMBBFNH
140°C

OTS BYPASS YES

ACTUATOR INFORMATION

MODEL

ORDER NO.

NOM. MOTOR TORQUE

MOTOR RPM

DEGRADED VOLTAGE

ALLOWABLE THRUST

MOTOR TORQUE MULT.
CTOR CURRENT MULT.

ALLOWABLE TORQUE

SB-00
3703158
15 ft-1bf
3400

407

SERIAL NO. 188842
OGR 34.1
APP, FACTOK 1.0
MOTOR VOLTAGE
CLOSE CONTROL I
PULLOUT EFF. 0.40
RUN EFF,
STRLL EFF,
STALL TORQUE

365.7 ft-1bf

MOTOR CAPAEILITY € DEGRADED VOLTAGE

U e .+ (MAoY = 2 (b.. sec. v TTUNTIU S8c, = MRY LT Y L RIU e S AU TN T
WIT & § = (240°C =~ 2 = (0.2 sec. * 93'C/10 sec. + 1D sec. * TEC/90C sez.) ~ 40°C) * C.2i4/L88
MTT = C.BL7%

MET s L - (DT = L. Bez. * TEC/I0 sec. ¢ MY ELT. ¢ TE'C7900 pec. -~ 40°C) * MOM/LEE

MCF = 2 - (40'C = C.1 sec. * 7E°C/L0 sec. + 10 sec. * TE°C/90C 88c. =~ 40'C) * [D.. 927285

MIF = (.E%Z

RCTUATOR. no.
OFZN - MOTOF. v MIF ¢
TORAVZ TORZOE

ATITUATOR

OGF. * PULLOUT EFF. * APP. FACTOR * (& OF FULL VOLTASE/200)°

CPEX - 2f I3AlBT v LLBETE  34.1 7 .40 1.0 ¢ (0.BBAER)' ® 1374 2214,
TORLTE

ACTUATOF

OPER * ASTUATOF OPEX TORQUL/STEM FACSTOR € C.1%5 = 33 /0.022€ = 1184 1bZ.

THRTET

RO,
MCTOR ¢
TORTDE

A=

* OGE * RUN EFT.

* KP?

A2 E5SIRS Y D.BSTE * 4.1 ~ D.6C * 1.0 ¢

.....

. TRSTOR * (% OF

= 20€.0/0.L3.8 = 3

FULL VOLTAGE/200)°

(D.BB4E)" » 20€.0 #£z-lp7.

6 1l

DC01520-0€5
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XVG-8Q00B-RC

VALVE MFG. WESTINGHOUSE STEM DIA. 1.250 in.
VALVE TYPE FLEX WEDGE GATE STEM PITCH 0.333 in.
VALVE SIZE 3.00 in. STEM LEAD 0.333 in.
STEM FACTOR € 0.20 0.0140° DWG. NO. IMS-25-115~-3
STEM FACTOR @ 0.15 0.0116" MAX. S.T. 10 sec.
VALVE OPEN ALL. 23995 1bf, VALVE ID 3GMBEFNHE
VALVE CLOSE ALL. 24922 1bf. MAOT 140°C
POSITION CHANGEABLE VYES S0% OTS BYFASS YES

ACTUATOR INFORMATION
MODEL SE-00 SERIAL NO. 1BE€45
ORDER NO. 3703178 OGR 34.1
NOM. MOTOR TORQUE 15 ft-1bf APP. FACTOR 0.9
MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC
DEGRADED VOLTAGE 411 (B5.35%) CLOSE CONTROL LIMIT
ALLOWABLE THRUST 16000 1bf, PULLOUT EFF. 0.40
MOTOR TORQUE MULT. 0.214 RUN EFF, 0.60
MOTOR CURRENT MULT. 0.182 STALL EFF. 0.65
ALLOWABLE TORQUE 250 fr-1bf. STALL TORQUE  365.7 ft-1bf

MOTOR CAPABILITY & DEGRADED VOLTAGE

P e - - (M0 = 2 © (L.c #8c, ® 1oL/ iU sec. = e g ey B3]
ST » 1 = (340°C = 2 * (£.2 sec, * N'C/1C sec. + 10 seg. * 7% ‘:’DDC sec.) « 40%C) * D.234/7588
KT = [.BE76

MNET e 1 - (MROT = C.1 sec. * TEC/LID sec. = MID E.T. T VE'C/500 met. - £0°C) * MOM/IES
MOF » 1 = (140°C = (.2 sec. ™ T2°CAI0 pec. = L0 ses. * 75'C/80C sec. - 40°0) * 0.182/2
MIF = [.E742

ACTUATOR NOM. _
OPEX = MOTOP * MTF * OGR * PULLODT EFF. * APP. FACTOR * (% OF FULL VOLTASE/100)°
TORIVE TORQUE

ACTOATOP )

OPEK = 15 S3-1bZ * 0.8276 * 34.3 * C.40 * 1.0 ¢ (0.8925)" = 180.1 fr-lnf.

TORQUE

KCTUATOR.

OPEX = ACTUATOP OPEN TOURJUL/STEM FACTOF & (.2f = 240.2/0.0.5€ = 12076 1b%.

TERUST

ACTUATOR RN

€08 - MOTOF * MTF * OGR * RUK EFF. * APF. FTACTOF * (% OF FUii VOLTAGL/100)'
TOROUE TORQTE

KSTUATOR ,

Cio8f = 35 $3-1bL * L.8S5%6 v 34.1 ¢ 0.60 * 3.0 * (0.B525)% w 210.1 22152

TOURQUE

ACTDATOR

CLOSE = ACTUATOR CLOSE TURDUL/ETEM FACTOR ¢ (.38 » 2:0.31/0.05:€ 18236 187,

TERDET

£% DC01520~0€5
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- -

VALVE MFG. WESTINGHOUSE STEM DIA. 1.250 in.
VALVE TYPE FLEX WEDGE GATE STEM PITCH 0.333 in.
VALVE SIZE 3.00 in. STEM LEARD 0.333 in.
STEM FACTOR @ 0.20 0.0140°' DWG. NO. IMS-25-115-3
STEM FACTOR @ 0.15 0.0il6" MAX. S.T. 10 sec.
VALVE OPEN ALL. 2399% 1bf. VALVE ID 3GMBBFNH
VALVE CLOSE ALL. 24522 1bf. MAOT 140°C
POSITION CHANGEABLE YES 90% OTS BYPASS YES
ACTURTOR INFORMATION

MODEL SE-D00 SERIAL NO. 166644

ORDER NO. 3703158 OGR 34.1

NOM. MOTOR TORQUE 15 ft-1bf APP. FACTOR 1.0

MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC

DEGRADED VOLTAGE £15 (90.2%) CLOSE CONTROL LIMIT

ALLOWABLE THRUST 16000 1ibf. PULLOUT EFF. 0.40

MOTOR TORQUE MULT. 0.214 RUN EFF. 0.60

MOTOR CURRENT MULT. 0.162 STRLL EFF, 0.65

ALLOWABLE TORQUE 250 ft-1bf. STALL TORQUE  365.7 ft-1bf
" MOTOR CAPABILITY @ DEGRADED VOLTAGE

B m . = a2 * (L. 88C. 7 IC/iUoec. " T Y. T BUU 3ec.] - S/ VR IIE
PIT w 1+ (J40°C = 2 * (0.1 seg. = NHC0 see. + L0 sus. * VEC/900 seL.) - #D°C) * D. 2147585
MIT = L.B276

MEF w1 = (NADT = [.] sec. * TES/iU ses. = MAX E.T. * TSC/O0C0 sec. - 40°C) * MOM/1ISE
Mo @ 1 = (Z4D°C + €. sec. * 5°C7I0 e, + 20 sec. * TIT/HOC pes. = £T°C) *» O.1927228

MIF = 0.E742

ATTUATOR NOW. ;
P = MOTOR ¢ MTF * OGR * PULLOUT IFF. * APP, TACTOR * (¥ OF FULL VOLTAGE/100)f
TORODE TORQUE

ACTUATOF _ _

OFZK = 18 £2-282 ¢ C.B2% * 34.3 ¢ 0.0 % C.% % (1)F e 38,9 $3-10E.

TORQTE

ARITTATOR
OFZN o ACTURTOR OPEX TORQUE/ETEM FACTOR € 0.28 = 227.8/C.012€ = 13622 1%,
ot 2 ye3 g

ATTILTOR e

Pt = MOTOF. » MIF *» OGF * RUK EFF. * APF. TATTOR * (¥ OF FULL VOLIAGE/100)°
TRA0T TORITE
ACTIRTOF

. a . - . s s 43 -x il
SO = o S3elnl T LBIN 3L P EBD Y B8 Y (Y = 234.5 2008,
pgooter 2

ASTURTOR

CoOSL & ACTURTOR CLOSI TOPQUE/BTEN FATTOR # C.12 = 23€.5/C.003€ » 2043F 1bE.
TREVST

58 DC01520-065
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This calculation will determine the motor operator capability in both
the open and close directions, provide thrust bands and control switch
setpoint recommendations for GL B85-10 MOVs as well as other sazfety-
related MOVs in the Chemical Volume and Control System, Residuzl Heat
Removal System, and Safety Injection System. Valve tag numbers in
section 2.6 marked with an asterisk a2re pnot within the GL 89-10 scope
per reference 2.289.

Motor operatcer capability determination can serve several purposes:
1 Determine motor operator capability - Minimum operator
capability is defined as the output thrust and torgue the

operater is capable of producing under design basis conditions
independent of control switch setting.

2, Determine the limiting thrust and torque values for the
vealve/actuator to protect the MOV from overthrust, overtorcue
énd locked rotor conditions.

LIS}

To indicate overazll MOV adeguacy to operate at design basis
conditions prior to diagnostic testing.

£, Recommend the configuration of control switches based on
minimum reguired thrust calculations and most limiting stress
end/or thrust value of the MOV in both the opening and closing
cirections without compromising MOV integrity.

5. Can be used zs & basis for recommending motor operator
reconfiguration where thrust/torgue capability is determinecd
to be less than adeguate to overcome design basis thrust
reguirements.

2.0 REFERENCES

ro
1

Limitorgue "zs-shipped" data sheets:

b S % | Limitorgue letter from Dominick Gianguzlano to Mr.
E.N. Goldstein of Gilbert Commonwezlth regarcing
P.0. 233617, including corrected limitorgue data
sheets, dated 6/5/8E

- I R limitorgue letter from J.B. Drab to E.N. Goldstein
¢Z Gilbert Commonwezlith regarding FP.O, 230547,
including Limitorgue deté sheets, dated 5/20/87

Lo ]
L8]

imitcrgue Documents

2:1 SEL~-1, dated 5/21/7%

- SEL-2, dated T/1/77

a3 SEl-3, page of &, ceted 5/21/7%
SEL-3, page of 4, deted 12/15/75
SEL~-3, page of 4, cdated 2/26/7%
SEL-3, page 4, cated 7/1/77

£ SElL-4, dated 7/1/77

" SEL-5, cdated 11/5/BE

€ EEL-7, cated 11/B%

S Lo B
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2.2.7 SEL-9, dated 6/2/75

2.2.8 800-00003, dated 3/88

2.2.9 800-00004, dated 3/88

2.2.10 Technical Update 52-02, dated 10/8/92

2.2.11 Technical Update 93-01, dated 6/8/93

2.2.12 Potential 10CFR21 Condition Reliance 3 Phase
Limitorque Corpcration Actuator Motors, dated
5/13/93 and Technical Update 93-03, dated 11/83

2:8:13 Limitorque letter to Barry Norcutt of SCE&G dated
10-2-91, Actuator Torque and Thrust Ratings

2.2.14 Technical Update 92-01, dated 2/28/892

2.3 EPRI Documents ~
2.3.1EPRI Application Guide for Motor Operated Valves in Nuclear
Power Plants NP-6660-D, Final Rerort, dated March 1850
2.3.2EPRI MOV PPP, MOV Margin Imprcvement Guide, TR-100448,
dated February 1592

2.4 Kalsi Engineering Inc. Documents

2.4.1 Thrust Rating Increase of Limitorque SB-00
Through SB-2 Spring Compensator Assemblies
and SB-00 Through SB-1 Operztors, Document
No. 1799C, Rev, 0, dated 10-7-54

2.4.2 Thrust Rating Increase of Limitorgue SMB-000,
SM3-00, SMB-0 and SMB-1 Actuators, Document
Ne. 1707C, Rev. 0, dated 11-25-81

2.4.3 Fastener Anzlysis: Limitorgue Operator Mount
and Housing Cover, Document No. 1758C, Rev. 0,
dated 12-7-83

2.4.4 SB-2-60 Limitorgue Actuater Cycle Testing Results,
Document No. 17920, dated 3-20-83

2.5 Westinghouse E-Spec. 678852, Rev. 2, dated 3/14/77
2.6 Valve essv cwgs:Valve to dwy tracesbility confirmed viz ReZ. 2.8
Yalve est, Dwg, NOSNS Dwe, Elementary
LCV-01158~C8 11SED64 RE IM5-25-065-7 B-208-021~33 RS
LCV-0115D~CS 115E064 RE 1MS-25-065-7 B-208-021~35 R 11h
XVG-B1l30R-CE 115E064 RE 1MS~25-D65-7 BE-208-021-22 R 10
XVG-E130B-CE 115E064 RE  1M8-25-D€5-7 B-208-021-23 R 103
XVG-B131A-CS 115E064 RE _1MS-25-065-7 B-208-021~24 R SA
XVe-e1l318-CS 115E064 RE 1MS~-25-D€5-7 B-208-021~25 R 10
LCoV-0115C~CS 1152062 RS 1MS-25-067-5 B-208~021-34 R &
LCV-0115E~CS 115E062 RS 1MS-25-0€67-5 B-208-021-3€ R 10
XVE~B106~CS 135E071 RS 1MS-25-066~1~€ B-208-021-16 R 13
XVG-B107-CS 115E071 RE  1MS-25-066-1-6 B-208-021-1% R 10k
XVG~B108-CS 1158071 RS  1ME-25-C66~-1~6 B-208-021-20 R 11k
YVG-B132A~CE 115E271 R6 1MS~-25-176-1 B~208-021-2€ R BA
XVG-B132B~CS 115E271 RE 1MS-25-176-1 B-208~021-27 B 102
XVG-8133p-CS 118E271 R6 1MS-25-176~1 B-208-022-28 R 102
XVe-81338-CS 1158271 R6é 1MS-25-176-1 8-208-021-25 R 10A
YVG-BBO1R-5I 1188071 RS  1MS-25-066-1-€ 2-208-095-08 R 13A
XVG-BBOLB-51 1158071 RE  1MS-25-D66~1-€ B-208-095-10 R 133
YVG-BBOB2-51 * 1:5E079 RE 1MS-25-117-4 B-208-085-16 R 12
XVG-BBOBE-SI * 115E07% RE  1MS-25-117-4 B-208-085-17 R 11
YVG-BBDBC~SI * 115ED79 RE 1ME-25-117-4 B-208-085-18 R 11
YVG-BBOSR-51 1164EBE R4 1M8-25-520-0 B-206-085~15R 11B
XVG-8BOSB-EI 1164EBE R¢ 1MS-25-520-0 B-208-025-20K 112
YVG~BELLR~SI 115E070 RS  IMS-25-118-3 B-208-085-21 R &
XVC~-BELIB-E1I 115E070 RE  1M5-25-11B-3 B-206-085-22 R §
DC01520-067
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Valva ¥est, Dwg. VCONS Dwg, Zlemenzazy
XVG-B812A~SI 11SE069 RS 1MS-25-075-2 5-208-085-23 R 10
XVG~88128-ST 115E069 RS 1MS-25-075-2 B-208-095-24 R 10
XVG-8884-SI 11SE071 RS 1MS-25-066~1-6 3-206-095-13 R 12a
XVG-8885-SI 115E071 RS 1MS-25-066-1-6 B-~206-095-14 R 14A
XVG-8886-SI. 1152071 RS 1MS-25-066-1-5 B~208-0985-15 R 14a
XVG-88BTA~-SI 1152067 RS 1MS-25-120-2 B~-206-095-25 R 10A
XVG-8887B~SI 11SE067 RS 1MS-25-120-2 B-208-095-26 R SA
XVG-BB8BA-SI 115E273 R7 1!5-25- 15~1 B-208-085-27 R 10
XVG-8888B~5T 115E273 R7 1MS-25-175-1 3~208-095-28 R 11
XVG-888S-SI 11SE273 R7 lns-zs-lis-l B-208-095-29 R 11
XVG-8701A-RE * 1152274 RS 1MS-28-150-1 B~208-084~-03 R 11
XVG-8701B-RE * 1164E89 RS IMS-285-319-1 3-208-084-04 R 12a
XVG-8702A-RE * 1164EB9 RS 1MS-25-315-1 B-208-084-05 R 12
XVG-B702B~RE * 11SE274 RS 1MS-25-160-1 B-208~084-06 R 12
XVG-8706A-RE 115E272 R6 1MS-25-174-1 B-208-084-0% R 11
XVG-8706B-RE 1152272 R6 1MS-25-174-1 B-208-084~10 R 11
FCV-0602A~RE B372D26 R1 1MS-25-811-1 B~208-084-07 R 6
FCV-06028~-RE E372026 R1  1MS-25-811-1 B-20€6-084-08 R 6
Valve Yelan Dwg, VCSNS Dwe, Zlementany
XVT-8100~CS £~73-020 RD 1MS-25-172-3 B-208-021~-17 R 108
XVT-8104~CS E-73-020 RD IM5-25-172-3 B-208~021-0% R 4
XVT-E108A~CS E~73-020 RD 1MS-25-172-3 B-206~021~13 R 102
XVT-8109B-CS E-73-020 RD 1MS-25-172-3 B-208~021~14 R 10A
XVI-8109C~CS E-73-020 RD 1MS-28-172~3 2-208—021-15 R 10Aa
XVT-E1028~CS E-73-018 RC IME-25-800~0 -208-021~10 R 7A
XVT-81028~CS Z-73-018, RC 1MS-25-800-0 E-208-021~-11 R 7A
XVT-B102C~CS E£-73-018 RC 1MS-25-800~0 B-206-021~12 R 7A
XVT-§112-CS E-73-024"RC 1MS-25-173~2 B-208-021~18 R B
2.7 Cerrespondence: Gilbert/Commonwezlth letter CGGWN-1E5¢ to

_‘Westinghouse, cated 3/17/83

Cor:esponcence Westinghouse letter CGE-E3-€78B to G.J.
raddick £ Gilbert/Commonwealth, dated 5/13/83

r
o

Minimum Reguired Thrust Calculations

e 91 DCO1520~-06¢€ Rev. 3, Minimum Reguired Tarust For

Rising Stem GL ES-10 MOVs in the CVCS Systen
DCO1520-053 Rev. ¢, Minimum Reguired Thrust For
Rising Stem MOVs in the RER Systenm

DCO1520-05% Rev.
Rising Stem MOVs

M.n.mum Reguired Thrust For

the EI Sys:em

e

v.E. Sme:

N
-

1
©

Specification for Electric Motor Valve Ac:uatcfg,
Nuclear Station, (SP-305-2261-00), cdated 10/1/71
Correspondence: Westinghouse letter from R.J. Faix to Mr,
C.R. Price of SCE&G, CGWS-1184, cated 5/7/81

USNRC IE® £1-02, dated 4/%5/81 anc IES £1-02 Supplement 1,

Cated B8/1B/Bl; "Failure of Gate Vzlves :to Close Under
Differential Pressure”

DCO1520-067
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C.A. Price of SCE&G, CGWS-2013, dated 6/11/81

I

{ 2.13 Correspondence: Westinghouse letter from R.J. Faix to Mr.

\

| 2.14 Correspondence: Westinghouse letter from R.J. Faix to Mr.

| C.A. Price of SCEsG, CGWS-2125, dated 11/12/81

| 2.15 Correspondence: SCE&G letter from T.C. Nichels to NRC Director
James P. Reilly, dated 7/7/81

2.16 Correspondence: Westinghouse letter to R.B. Clary of SCE&G, CGE-
80-1061, dated 4/4/590. Valve zllowables and new limitorgue thrust
rating for SB-00 and SBD-00 actuators provided with Westinghouse
valves

2.17 DC0820-003, Rev. 4, Class 1E 460V MOV Starting Veltages at
Degraded Voltage Conditions -

2.18 Correspondence: Westinghouse letter from R.J. Faix to Mr.
C.A. Price of SCE&G, CGWS-2371, dated 12/15/€2 Field Change
Notice FCN-CGE-10634

2.1% V.C. Summer Nuclear Station Eguipment Qualification Datz Base
2.20 $-021-018, Environmental Zone Information
2.21 EELB/MSLB Evezluation, Report 2616, Rev. 7
2 2.22 V.C. Summer Nuclear Station Surveillance Test Procedures
2.23 DCO1520-050, Rev. 0, MOV Weak Link Analyses
2.24 VCSNS GL E£5-10 Actustor Refurbishment Packages
2.25 MRF 21745 MCK C
2.26 MRF 21745 MCN G
2.27 MRF 21745 MCN H
2.2B MRF 21745 MON 15
2.28% DCO1520-D8S%, Rev, 2, GL E5-10 MOV Scope, CGrouping and

Engineering Justificaions

3.0 ASSUMPTIONS

Lo

Spring pack limitations will not be considered &s &an Operator
limiting component.

[ S

DCO01520-0€7
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4.0 METHODOLOGY

This cealculation will determine the minimum MOV capability. These
limitations can be based on degraded voltage actuztor capability,
actuator thrust ratings, actuator torque ratings and/or valve
structural limitations(reference 2.23).

4.1 The basic actuator degraded voltage Capability eguation and
methodology are given below.

ACTURTOR NOM.
OPER = MOTOR * MTF * OGR * PULLODT EFF. * APP. FACTOR * (% OF FULL VOLTAGE/100)’

TORQUE TORQUE

ACTUATOR

OFEN = ACTUATOR OPEN TORQUE/STEM FACTOR € 0.15

TERUST

ACTUATOR NO™., 4
CLOSE - MOTOR * MTF * OGR * RUK EFF. * APF, FACTOR * (% OF FULL VOLTAGE/100)

TORQUE TORQUE

ACTUATOR

CLOSE = ACTUATOR CLOSE TORQUE/STEM FACTOR € 0.13

TERUST

ACTUATOR NOM.

STALL = MOTOR * OGR * STALL EFF. * 1.1

TORQUE TORQUE

Both the motor torgue facteor and degraded voltage factor are affected by
temperature as discussed in reference 2.2.12. The maximum zllowable
stroke time (MRX S5.T.) for each MOV was determined by & review of
reference 2.22. This informetion is then used to determine the
temperature increase internal to the motor per the guidance of ref.
- 3 Wy b The maximum ambient temperature for which MOV operation is
requirec is determined by & review of references 2.185, 2.20 and 2.21.

Once this data has been acguired, the internal temperature rise cdue to
MOV operation is esdded to the worst case ambient temp. (MAOT) for which
MOV operation is reguired. Note that for position changezble MOVs, the

internal heat generstion due to0 two MOV strokes (mispositioning and
recovery) is used rather than the heat generation for one stroke. This
total temperature is then used in determination of the overzll
temperature effect on motor torgue reduction and motor locked rotor
current reduction per Ref. 2.2.12. The locked rotor current reduction
(MCF) is an input to ref. 2.17. The motor torgue reduction (MTF) is
used in the overell actuator cepebility calculation &s shown above. The
generel equations for MCF and MIF are civen below (ref. 2.2.12). Note
that the % Current Loss (MCM) and % Torgue Loss (MTM) from 25°C to 180°C
&re motor size and speed specific per reference 2.2.12.

MTF =1 - (MAOT + 2% (0.1 sec. * 75°C/10 sec. + MAX S.T. * 75°C/00 sec.) - 40°C) * MTM/155position changeable MOVs)
MTF =1 - (MAOT + (0.1 sec. * 75°C/10 sec. + MAX S.T. * 75°CO00 sec.) - 40°C) * MTM/155non-pasition changeable MOVs)

MCF = ] - (MAOT + (0.1 sec. * 75°C/10 sec. + MAX S.T. * 75°C900 sec.) - 40°C) * MCM/155

DCC1520-067
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The Unit Efficiency is a function of actuator size, actuator overall
ratio(OGR), motor speed, closure control method, and stroke direction.
Pullout efficiency is used for the valve opening per references 2.2.6
and 2.2.10. MOV closure control method is based on a review of
reference 2.6 elementary diagrams. Running efficiency is used for the
closing stroke per ref. 2.2.6. Running efficiency is justified in the
closing direction as the initial loads are small enough to &llow the
entire drive train to reach rated speed per Ref. 2.3.2. Stall
efficiency is from reference 2.2.6.

The Application Factor (AF) is a function of minimum motor terminal
voltage per ref. 2.2.12. For minimum motor terminal voltage of less
than 90%, the AF is 1.0. For cases where the minimum motor terminal
voltage is greater than or egual to 90%, the AF is 0.5. Note that all
MOV applications are for temperatures considerably less than S00°F and
per ref. 2.2.5 do not require an AF of 0.8.

The Degraded Voltage Factor is zlso a function of minimum motor terminal
voltage as stated in references 2.2.10 and 2.2.12. For minimum motor
terminal voltage of less than 90%, the Degraded Voltage Factor is the
actual percentage of rated motor voltage (460VAC) sguared. For ceases
where the minimum motor terminzl voltage is greater than or equal to
0%, the Degraded Voltage Factor is 1.0. The motor terminal voltage
values zre from reference 2.17.

Stem factors ere from reference 2.2.5 based on reference 2.6 data.
VCSNE MOV dynamic performance for the MOVs addressed within this
calculation supports use of & 0.15 coefficient of friction, unless
otherwise listed in this calculsation.

An MOV is considered position changeable unless it cannot be
mispositioned from the Main Control Board, has a power lockout switch
which allows MOV electrical operation for specific operztions only or
has its circuit breaker locked in the open position.

4.2 Actuator thrust ratings are from reference 2.2 with the exception
of Westinghouse supplied SE-00 and SBD-00 actuators which have &
maximum thrust rating of 16,000 lbf. (ref. 2.16). The standard
thrust rating of SME-00, SMB-00, $B-0D0, SBD-D0, SMB-0, SMB-1 and
SB-1 actuators may be increased to greater than 140% of the
standard thrust rating based on Ref 2.4 test data only as stated
throughout this calculation.

4.3 Actuator torgue ratings are from reference 2.2.7 and are dependent
n OGR for & given size actuator Exceedance of the standard
torgue ratings are allowed for & limited number of cycles per
reference 2.2 and 2.4 data. Torgue rating exceedances are

addressed on & valve by valve basis.

£.4 Velve open and close thrust limitastions are from reference 2.23.

s
won

Valve minimum reguired thrust velues are from reference 2.6.

DC01520-0€7
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4.6 The limiting torque and thrust velues in this calculation do not
include diagnostic test eguipment accuracy allowances.

4.7 This calculation does not evaluate torgque switch/spring pack
capabilities and/or limitations. Full spring pack compression
must be avoided. Torque switch settings must be below the lesser
of the actuator torgue rating, actuator degraded voltage
capability, and spring pack limitations.

4.8 Results of the minimum actuator torque and thrust capabilities are
compared to the actuator torque and thrust ratings to determine
which is more limiting.

4.2 The most limiting of the minimum actuator capabilities and ratings
ére then compared to the valve allowables to verify that the wvalve
will not be damaged due to improper actuator configuration.

4¢.10 Thrust and torque bands are then developed for minimum and maximum
limits as follows;

Minimum Required Thrust = Min. Reguired Thrust per ref. 2.8.

Meximum Thrust = Minimum of the MOV structural capability

determination. Iotal thrust cannot exceed vzlve zllowasble or
i : . o

-

Mzximum Torgue at CST = Minimum of the actuator cepabilty
L :

determination. it el
(including inertia) unless otherwise stated

.11 Where it is determined that actuator capability is less than the
minimum required thrust or if the minimum reguirec thrust is
grezter than the actuator rating, recommendations are made to
reconfigure the actuator to overcome limitations and provide an
adeguate margin to overcome minimum reguired thrust without
compromising the MOV integrity.

4,12 Control Switch Recommendations

Control switch configuration is determined only when an acceptable
torgue and thrust band is available. Minimum thrust capabilities
should be grester than minimum reguired thrust with diagnostic
equipment error included. Recommendations zre based on calculated
results.

Control Switch Trip (CST) is considered to be the torque switch
actuation In the open direction with the open limit providing
primary velve control.

I for the closing stroke is either clese limit or close torgue
itch actuation depending on the desicn of the individual MOV.

0n )

S
w
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Limit Switch Contrcl Open

The open limit switch will be adjusted to prevent backseating.
Typically, this setting approximates 90 to 95% of stroke from the
fully closed peosition but may be varied due to inertiz of the MOV,
motor de3ign, and contactor drop-out time.

Lirmit Switch Control Close

In cases where minimum required thrust is very close to maximum
rating or allowable, and/or high inertia is present, the MOV may be
set for limit closure. Actuator will be configured to trip the
motor oa limit and coast the disk into the seat to achieve an
acceptable thrust.

Torque Switch Control Open

Primary torque switch control in the opening direction is not
recommended. Backup torgue switch protection is provided in case
of limi: failure.

Torque Switch Control Close

Recommendation for torgue switch control in the closing direction
is based on the torgue and thrust bands established in the body of
the calculagtion. Torgue switch trip must be set at a valve greater
than the minimum reguired thrust (including equipment error) and
less than the lesser of the actuator torque and thrust ratings,
velve ellowable thrust or actuztor degraded voltage torgue
capability. This will assure the disk is properly seazted and that
the torgue developed is great enough to trip the motor prior to
overtorgue oI overthrust conditions.

Clese to Open Torgue Switch Bypass

Cleose to Open (C/0) torque switch bypass will be set to bypass &
minimum of 20 to 25% of cdisk travel time with the torque switch in
the open circuit. This will ensure the open torgue switch is
bypassed for the highest MOV lozds in the open direction.

DC01520-067



XVG-8801A-SI

VALVE MFG. WESTINGHOUSE STEM DIA.
VALVE TYPE FLEX WEDGE GATE STEM PITCE
VALVE SIZE 3.00 in. STEM LEAD
STEM FACTOR €@ 0.20 0.0140' DWG. NO.
STEM FACTOR € 0.15 0.0116" MRX. S5.T.
VALVE OPEN ALL. 239595 1bf. VALVE ID
VALVE CLOSE ALL. 24522 1bf. MAOT

POSITION CHANGEABLE YES

Enclosure 1, Attachment II
RC-96-0182, Page 11 of 16

1.250 in.
0.333 in.
0.333 in.
1MS-25-066-1-6
10 sec.
3GM78FN

359°C

90% OTS BYPASS YES

ACTUATOR INFORMATION

MODEL SE-00 SERIAL NO. 176527
ORDER NO. 370315a OGR 38.60
NOM. MOTOR TORQUE 15 ft-1bf APP. FACTOR 1.0
MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC
DEGRADED VOLTAGE 412 (BS.56%) CLOSE CONTROL LIMIT
ALLOWASLE THRUST 16000 1bf,»+ PULLOUT EFF. 0.40

MOTOR TORQUE MULT. 0.21¢4 RUN EFF.

MOTOR CURRENT MULT. 0.1¢2
ALLOWAELE TORQUE

STALL EFF.

250 ft-1bf. STALL TORQUE

0.60
0.65
414 ft-1bf

MOTOR CAPABILITY ¢ DEGRADED VOLTAGE

mr =L - Ve ® 4 T tL.i sec. ¢ TDC/IL sec. v MR I.T. ¢ TEo /WU 56T = A0 TN
NIF = 1 = (39°C = 2 » (0.2 sec. ® IE°C/iIC sec. = 1C sec. * T5°C/900 88C.) = &0°C) * D,214/258
MTT = (.087C

MCF = 1 = (MAOT = (0.1 sec. * 7I'C/10 sec. = MAY 5.T. ¥ 72°C/S00 sec.) - 40°C) ¢ MOM/1EE

MIF = 1 - (239°C = (0.1 sec. * 75°C/10 sec. + A0 sec. * TSC/90C 86c.) = 4C°C) * 0.182/728%
MIT = [ 08

ACTURTOF ROM.

OPEN = MOTOR * MIF * OGR * PULLODT EfT. * APP. FACTOR * (% OF FULL VOLTAGEZ/i00)°
TORQUE TORQUE

ASTU2TOR _

OPER - A -1 Y 00870 % 3B.€ * L.40 Y 1.0 * (0.BY5{)' = 18%.7 Fal)ps,
TORJUZ

ASTURTOR

OPIN = AhCTURTOR OPEN TORQUEZ/STEM FACTOR € .55 » 1B2.2/0.0256 = 5968 1p%.
TERUST

ASTURETOR RON. . .
SL08L - NMOTOF. * MIF * OGFR * RUN EFF. » 25F. TACTOR * (% OF FULL VOL®ASZ/i00)°
TORAUL TORQJUE

AZTTRTOF

CLOSE - =2 23-102 % 0.0870 % 3E.6 ¢ .60 * 1.0 * (0.B25E)° = 377,88 fs.ipE.
TORQUE

ACTUATCE

cL0st = ACTURTOR CLOSE TORQUEZ/ETEM FTACTOP & (.18 = Z77.B5/0.CL1€ = 23855 107,

TRRUET

DC01520-067
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XVG-B88018-S1

VALVE MFG. WESTINGHOUSE STEM DIA. 1.250 in.
VALVE TYPE FLEX WEDGE GATE STEM PITCH 0.333 in.
VALVE SIZE 3.00 in. STEM LEAD 0.333 in.

STEM FACTOR € 0.20 0.0140"' DWG. NO. IMS-25-066-1-6
STEM FACTOR € 0.15 0.0116" MRX. S.T. 10 sec.

VALVE COPEN ALL. 23995 1bf. VALVE ID 3GM78FN

VALVE CLOSE ALL. 24922 1bf. MAOT 38°C

POSITION CHANGEABLE YES 90% OTS BYPASS YES

ACTUATOR INFORMATION

MODEL SE-00 SERIAL NO. 2256371
ORDER NO. 370315 OGR 38.60

NOM. MOTOR TORQUE 15 ft-1bf APP. FACTOR 1.0

MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC
DEGRADED VOLTAGE £10 (BS.13%) CLOSE CONTROL LIMIT
ALLOWASLE THRUST 16000 1bf., *+ PULLOUT EFF. 0.40
MOTOR TORQUE MULT. 0.214 RUN EFF. 0.60
MOTOR CURRENT MULT. 0.182 STALL EFF. 0.65
RLLOWASLE TORQUE 250 fr-1bf. STALL TORQUE 414 ft-1bf

MOTOR CAPASILITY € DEGRADED VOLTAGE

MIT e 2 - (MAOT = (0.1 ses. * TI°CVI0 sec. ~ MAY S.T7. ¢ T5°C/P0C ses.) = 40°C) * MOM/Iss

EEF = | = (39°7 = (C.1 sec. ® TS°C/LC sec. = 30 ses. * 7TE°C/900 sec.) =~ 4C°C) = D.282/158%
MTT = (.p8E2

AITUATOR K, : _
OFZX = POTOR Y MIT = OGE * PULLODT TFF. * APP. TRETOE * (% OF FULL VOLOAGE/100)f
ToRgCET b ko %, 4

ATTUATOP ) .

OPEIXN = i Te~lb2 * 0. B8N0 ¢ BE.E T C.40 * 3.0 (C.0B.%) = 282.¢4 Z=-1b2.
TORgIE

ACTUATOP .

o) 58 8 = ACTUATOF OPEK TORJQUL/ETEM THCTOE 6 C.l5 = JB3.4/0.02.6 w 5824 124,

i

ERT

ASTURTOR Nt )
CIC8E = MOLOR " MTT » O0F * RUK EFT. * LPF. FACTOR * (% OF FULL VOLTAGE/i00)
prergiepoaectiy mriier

Wiy

ASTTAT IR

i)} 4 = 2f E2elbl 2 L9570 ¢ JE.6 7 T.EC * 2.0 * (C.0813)' m 27 1% 22-1Df.
TORGOE

ASTUATOS -

CLoEs & ATTURTCR CSLOSE TORQDUL/ETEN TARTTOR 8 C.L5 e ZUL.IE/0.0L0€ » 23721 127,

DC01520~-0€7
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XVG-8884-51 RC-96-0182, Page 13 of 16
VALVE MFG. WESTINGHOUSE STEM DIA. 1.250 in.

VALVE TYPE FLEX WEDGE GATE STEM PITCH 0.333 in,

VALVE SIZE 3.00 in. STEM LEAD 0.333 in.

STEM FACTOR @ 0.20 0.0140" DWG. 'NO. 1MS-25-066~1-6
STEM FACTOR @ 0.15 0.0116" MAX. S.T. 10 sec.

VALVE OPEN ALL. 23955 1bf. VALVE ID 3GM7BEN

VALVE CLOSE ALL. 24922 1bf. MAOT 48°C

POSITION CHANGEAELE NO S0% OTS EYPASS YES

ACTURTOR INFORMATION

MODEL SE-00 SERIAL NO. 226642
ORDER NO., 370315A OGR 31.%0
NOM. MOTOR TORQUE 15 ft-1bf RPP, FACTOR 0.©
MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC

£1¢ (51.1%) CLOSE CONTROL LIMIT
ALLOWASLE THRUST 16000 1b#, *+ PULLOUT EFF. 0.40
MOTOR TORQUE MULT. 0.21¢4 RUN EFF. 0.60
MOTOR CURRENT MULT. 0.182 STALL EFF. 0.65
2LLOWASLE TORQUE 250 fr-1bf. STALL TORQUE 342.1 fr-1of

MOTOR CAPAESILITY € DEGRADED VOLTAGE

BIr T I = (MROT = (C.L 88c. T IEL L0 88c. -~ B T Y v It iols 5ec. T = il 7 T

T w i o= (480 =+ (C.] ses. * TIW/I0 sec. * 10 sec. * 10C/000 goc.) = &5 ¢ £.214/1%2
MTF = C.BR6E

MIF ® 1 - (MROT + ((.1 ses.

MIT w1 - (48°C + (0.3 mez.

MIF = 0.52EL

ASTURTOR NOM. )

= MCTOF * MIF * OGE + PULLOUT ZFT. * RPF. TACTOR * (% OF FULL VOLTAGE/100)°

TORQTT TORYIE

ACTURTOF

OPEX <% Z2-1b2 * C.9B6E * 21.% * C.40 * L. % (1) @ LUL.0 fcalins,

TORQDE

ATTORTOR R i

OPZIN ® ACTORTOR OPEZR TORDUL/EBTEY, FALTOR € C.08 = 290.0/C.0.3¢€ & 14€5¢ 1z2.

TERDST

ASTUATCS NOM. _
MOTSE * MOF * OGR * RUR EFF. » APP. TACTOR. * (& OF FULL VOLTASEZL00)

X388 X L. PBEE ¥ 2.0 % L.80 * 0.8 ¢ (3 = 2BR.C Eealpd,

® ASTURTEE TLOEE TORQUE/STEM FACTOR € C.1% = 283 .0/C.013¢% = 2198 ipe.

DCC1520-0€67




XVG-8885-S]
VALVE MFG.

VALVE TYPE

VALVE SIZE

STEM FACTOR @ 0.20
STEM FACTOR @ 0.15
VALVE OPEN ALL.
VALVE CLOSE ALL.
POSITION CHANGERELE

" |

nclosure 1, Attachment II
RC-96-0182, Page 14 of 16

WESTINGHOUSE
FLEX WEDGE GATE
3.00 in.
0.0140"'

0.0116"

23995 1bf.
24522 1bf.

YES

STEM DIA.

STEM PITCH
STEM LEAD

DWG. NO.

MARX. S5.T.
VALVE ID

MAOT

50% OTS BYPASS

1.250 in.
0.333 in.
0.333 in.
IMS-25-066~-1-6
10 sec.
3GM7BFN

105°C

YES

ACTUATOR INFORMATION

MODEL

ORDER NO.

NOM. MOTOR TORQUE
MOTOR RPM
DEGRADED VOLTAGE
2LLOWAELE
MOTOR TORQUE MULT.
MOTOR CURRENT MULT.

ALLOWRELE TORQUE

ey e ——

-y o -
TERUEST

S2-00
3703152
15 ft-1bt
3400

SERIAL NO.
OGR

APP., FACTOR
MOTOR VOLTAGE

176524
31.90
1.0

460 VAC

407 (&€8.48%)
16000
0.214
0.182
250 fr-1bf.

T s xw

—— -

CLOSE CONTROL
PULLOUT EFF.
RUN EFF.
STALL EfFT.
STALL TORQUE

LIMIT
C.40
0.60
D.€5
342.1

.6

MOTOR CAPASILITY

€ DEGRADED VOLTAGE

BT ® L = Ha. 5 (£ 7 (L., Bec. T orL iU des. - B BN " I T/300 sec.) = ) "

MIFT » 1 = 108°C » (Z * (.2 sec. * T5°C/10 sec. = 10 sec. ® 7E2°C/900 sec.) = #C°C) » ©.2:4/18s

MTT = (. G05E

MOF = 1« (MAOT = (L.0 sec. * 72°C/10 sec. < MAY S§.T. * TE'C/90C sec.) - &40°C) * MOW/if:

MZF = 1 = (i05°C = (0.1 see. * 75°C/iC sec. - 10 mec. * 715°C/90C sec.) - 40°C) » C.192/.8%

MSF = C.8.72

ACTUATOR NOM, '

OPEN . MOTOR * MTF * O5F * PULLOUT TFF. * APF. FACTOR * (3 OF FDLI VOLTAGI/I00)

TORQUE TORQUE |
|

ASTINTOR )

OPEN B 1% 22-1bf v L.90%E » 21,6 ¢ £.40 * 1.0 ¢ (C.8B4R)" e 125.7 fr-lbf

"ORIVE

ACTURTOR

OPEN & ASTUATOF OPEK TORQUZ/STEN TACTOP & (.15 » 125.7/C.0:30€ » 1290 182

TERUST |
\

ATTUATOR NOM. - - ' |

LLOsE - MOTOF * MIT v OGP * RUK IFT. » APF, TACTOF * (% OF FULL VOLTAGT /200)°

SORIUE TOPOUE |

ASTUATOR - .

Ci08E - 1% feelpf v £.905E ¢ 3L.8 0 L.H0 * 2.0 % (D.862E) » 203.¢ -1kt

TOROUE

ASTUATOP o .

cu0sT & ACTUATOR CLOSE TORQUE/STENM TACTOR € (.15 e 202.€6/0.020€ = 27522 k2,

TERDET

DC01520~-067



VALVE MFG.

VALVE TYPE

VALVE SIZE

STEM FACTOR @ 0.20
STEM FACTOR @ 0.15
VALVE OPEN ALL.
VALVE CLOSE ALL.
POSITION CHANGEABLE

WESTINGHOUSE
FLEX WEDGE GATE
3.00 in.
0.0140°'

0.0116"

23995 1bf.
24522 1bf.

NO

Enclosure 1, Attachment II
RC-96-0182, Page 15 of 16

STEM DIA. 1.250 in.

STEM PITCH 0.333 in.

STEM LEAD 0.333 in.

DWG. NO. 1MS-25-066-1-6
MAX. S.T. 10 sec.

VALVE 1D 3GM7EFN

MAOT 48°C

90% OTS BYPASS YES

ACTUATOR INFORMATION

MODEL SB-00 "SERIAL NO. 226643
ORDER NO. 37031%A 0GR 31.90

NOM. MOTOR TORQUE 15 ft-1bf AP, FACTOR 0.%

MOTOR RPM 3400 MOTOR VOLTAGE 460 VAC
DEGRADED VOLTAGE 215 (51.1%) CLOSE CONTROL LIMIT
ALLOWAELE THERUST 16000 1bf.*+ PULLOUT EFF. 0.40

MOTOR TORQUE MULT. 0.214 RUN EFF. 0.60

MOTOR CURRENT MULT. 0.182 STALL EFF. 0.€5
ALLOWABLE TORQUE 250 £t-1bf. STALL TORQUE 342.1 fr-1bf

MOTOR CAPAEILITY € DEGRADED VOLTAGE

T e 1 - (MADT = (0., sez. *

EIT =

C.5B6E

MCT = 1 - (MADT = (D.1 sec. * 78°
MCF & 1 « (48°C « (0.1 sec. * 72°

MIF = (.SEEL

ACTORTOR R,
CPLK -
TORQOUZ TORQUT

ACTURTOR

OPZR - 2t 5200 ® 0.906E °*

TORJUZ
ACTORTOR

TS C/i0 sec. + MAY 5.7,
YIFT = 1 = (ABC + (0.2 sec. * 75T/I0 secs. + 10 sec. * 7E°C/900 sec.) » £0°C) ® C.234/185

OPEN = ACTUATOR OPEN TORQUZ/STEM TACTOR ¢

TERLET
ACTURTOR R

CLOSE -

TORIUE TIHRIVE
ACTIRTOR

CLOSE -
TORQUEZ

ACTIATO?

CLSE = ACTURTOFR CLOSE

SRROSE?

MOTOR * MIT » OGR * RUN EFT.

» W

3:.9*0.4C * 0.5 (1) =

€.

IS C/U00 88C.) - AUl T B/ itE

TE'T/900 sec.) = 4C°C) v MoM/1sE
T5°C/P00 ses.) =~ 4C'T) * 0.1827188

MOTOP » MIFT * DGR * PULLODT EFT. = APP. TACTOR * (% OF FULL VOLTAGE/100)*

176.0 f2=1pL

- -

22 = 170.070.012€ » 14£34 1b%.

* kPP. FACTOR * (§ OF FULL VOLTASE/100)°

32 Stelpt ¥ D.0BER * RI.% ¢ 060 Y D97 (1) » 205.0 S2-1b7,

TORQUL/ETEN TACTOR € C.22 = 20L.0/70.00%¢ = 219E2 1%,

DCO1520-067



XVG-8889-SI
VALVE MFG.

VALVE TYPE

VALVE SIZE

STEM FACTOR @ 0.20
STEM FACTOR € 0.15
VALVE OPEN ALL.
VALVE CLOSE ALL.
POCSITION CHANGEAELE

WESTINGHOUSE

FLEX WEDGE GATE

10.00 in.
0.0285"
0.0242°"
166339 1bf.
100000 1lbf.
NO

STEM DIA.

STEM LEAD
DWG. NO.
MAX. S.T.
VALVE ID
MAQT

STEM PITCH

IlII-lIlIIIIIIII-IIlII-IIlIIlIIl-IIlIII.------I------------.._-.-_______

Enclosure 1, Attachment 4§ o
RC-96-0182, Page 16 of 16

2.500 in,
0.333 in.
0.6€7 in,

IMS-25-175-1

15 sec.
10GM78FN
£8°C

90% OTS EYPASS NO

ACTUATOR INFORMATION

MODEL

ORDER NO.

NOM. MOTOR TORQUE
MOTOR REM
DEGRADED VOLTAGE
ALLOWAELE
fOTOR TORQUE MULT.
MOTOR CURRENT MULT.
RLIOWAELE TORQUE

TERUST

SED-3
3703176
150 ft-1b#f

SERIAT NO.

CLOSE CONTROL
PULLOUT EFF.
RUN EFF.
STALL EFF,

STRIL TORQUE

o o)
. o
LS B |
>
~N

s o W
w

'3
O o
1)
©
&

0.45
~ -~
v -~
0.60
3796 ft-1bf

MOTOR CRFAEILITY € DEGRADED VOLTAGE

P =L - (BROC = (U.. #ez.

T ISK/.U S@C. ¥ PRX Bov. 7 IS B0V Sec.] - ATV ENEUIIE

-

MIT @ 1 ~ (48°C « (0.1 sez. * TS°C/LC sec. = 1f sec. * 75°C/900 sec.) « 40°%C) » C.200/7.88
MIT = 0.8836

MF = 1 = (MRCT + (0.2 sec. * 15°C/iC sec. + MAY $.7. * 72°C/500 sec.) ~ 45°T) v g1 Es
MT = L « (46C + (0.1 sec. * 75°C/10 sec. + 15 sec. ® 75°C/90C sec.) - &0°C) * 0.1238/.%%
MIZT =« (.9510

ACTTATOR RO,

OPEN - ESTOR * E™F * OGR * PULLODT EFFT. * APP. FATTOR * (& OF FULL VCLTAZT /100)
TOROTT TR

ACTGATOR

OPEN B <80 S3-2b% * 0.9636 * 38.34 * 0.45 * 0.5 v (1) = 2212 Sz-ike.
TORSTE

ACTTUATOR

OPEIN « ACTUATOF OPEY TORQUL/STEM FACTOR 8 0.20 = 2314/0.020%5 = 78445 1br.
TERDST

ATTTATOR NOM.,

cLosz - MOTOR * MIT * OGF * RON EFT. » AFP. FACTOR * (& OF FULL VOLZAGE /200!
TOROTZ TORYCTL

ACTOASOR _

CLOSE - =50 Z2-3lbf * 0.993€ * 38.34 * 0.5C * 0.8 ¢ (1) » 30BE =22,
TORJVE

ASTULTOR

cLosT = ACTUATCP. CLOSE TORQDUE/STEM FRCTOR € 0.20 = 30B6/C.028f5 « 108562

TRERUET

e
-

DC01520-067
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ES412
ATTACHMENT |
REVISION 1
PAGE10OF 2
SUBJECT CODE SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE
[S2 CALCULATION RECORD 10F /A
CALCTITLE Forg e Reguired CALC NO REV STATUS
o Ovtriome “Predsuct Lﬁgl‘;.q
e€ XVCOSoce 4 B -Re | DCoOISZ20-/02 O /4 E
PARENT DOCUMENT SYSTEM SAFETY CLASS
ALA N ONN_ [Oor [® SR l
RIGINATOR DISC ORGANIZATION DATE XREF NO.
allsborne mE SYCE 2-2-91 pi4 A

A. CALCULATION INFORMATION

OONT-ENTDESCRlPT‘ON ’—L\-’S L-/‘ u/-+;0" dt'+f'-§-‘.5 ﬂ‘ F"'"-C Mh;t(J
40 overeme postalated pressuce lockingiand assoiiated mavging
Cor XNGOeooehd .B.L -RC .

AFFECTED COMPONENTS ANALYSIS: XVGe oo A-RC
XVGO 2000 R —?\c_

XN Opeooe -RC
CONTAINS PRELIMINARY DATA/ASSUMPTIONS:

X NO [0 YES, PAGES
COMPUTER PROGRAM USED: BN (Methcad o ‘.O
[J YES, VALIDATION NOT REQ'D [REF. 3.5] [0 YES, VALIDATED [OTHERS]
YES, VALIDATED [ES-41 PROGRAM VALIDATION CALCULATION
E. VERIFICATION CONTINUED, ATTACHMENT
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ES-412
ATTACHMENT |
REVISION 1
PAGE 2 OF 2
SOUTH CAROLINA ELECTRIC & GAS COMPANY PAGE
REVISION SUMMARY 2 OF 1]

CALCULATION NO.

Deoiszo- /o2

REV NO. SUMMARY DESCRIPTION
O r'\"‘/'iq/ iS5w €

[ CONTINUES ON PAGE
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Purpose: This calculation will determine the force required to overcome
postulated pressure locking conditions (Fiow) for the following Power Operated
Gate Vaives (POGVs); XVGO8000A, B, C-RC

The methodology used is consistent with the Commonwealth Edison method to
predict the force required to overcome postulated pressure locking conditions.

This calculation will then compare Fiota 10 the opening structural limit (MAOT)

and capability limit (MPOT) for the POGVs to determine if the valves are
capable of opening under the postuiated pressure locking condition.

Assumptions: 1. As stated in reference 1.

2. The use of the opening valve factor will yield more representative
results than the closing valve factor. VCSNS dynamic MOV testing has
shown that the two are not usually the same.

3. Others as stated throughout this calculation.

Beferences: 1. USER'S GUIDE FOR PRESLOK, A GATE VALVE PRESSURE LOCKING
ANALYSIS PROGRAM USING THE COMMONWEALTH EDISON MODEL,
REVISION 0, 1-2-86

2. - USNRC Generic Letter 95-07, Pressue Locking of Safety-Related
Power-Operated Gate Valves

3. USNRC letter from Mr. Paul E. Fredrickson, Chief Special Inspection
Branch Division of Reactor Safety to Mr. Gary Taylor, Vice President
Nuclear Operations, SUMMARY OF PUBLIC WORKSHOPS TO DISCUSS
GENERIC LETTER 95-07, "Pressure Locking and Thermal Binding of
Safety-Related Power-Operated Gate Valves”, dated 1-3-96

4. TWR 13157 Tab 957-RC, GL 95-07 Review for the RC System, dated
1-30-96

5. Engineering Report G/C 3097, NRC Generic Letter 88-10 MOV Setup, Test
and Performance Validation Summary Report, Rev. 0, dated 7-26-85

6. DC01520-065, Design Review and Capability for Rising Stem MOVs in the
CC, EF, FS, FW, MS, RC, SP and SW Systems, Rev. 3

7.  Faxfrom lke Ezekoye (West.) to Ron Osborne, VCSNS MOV Data for PL
Analysis, dated 1-25-96

8. DC01520-050, GL 88-10 MOV Weak Link Calculations, Rev. 0

8. Enaineerino Properties of Steel. American Societv for Metals. 1982
0C01520~102 PACE 3 OF 11
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Methodology: The methodology used for the determination of Fiota IS Per pages 11

through 19 of ref. 1 except this calculation will use the opening valve
tactor rather than the closing valve factor, as discussed in assumption 2.

The opening vaive factor (VF ) will be corrected to account for the

difference in the mean seat diameter versus the effective seat port dia.

(seat port diameter plus the 1/16" seat chamfer) used in the determination

of the tested opening valve {actor (VF). This is necessary because the

Westinghouse valves use the effective seat port area rather than mean

seat area in the calculation of required operating thrust within the
minimum required thrust calculations of reference €. As such, the vaive
factor (VF_) used within this calculation is determined as follows:;

VF = VF * (effective seat port radius/mean seat radius)?

The opening structural margin evaluation will be based on a comparison of
Fiom @nd MAOT as follows;

MARGIN, = (MAOT-F )F
A positive value shows structural margin.

The opening capability margin evaluation will be based on a comparison of
Frotw @nd MPOT as follows;

MARGIN o, = (MPOT - Fip\ ) Froa
A positive value shows capability margin.

Review of reference € shows that 8000A has the lowest opening capability
of the three valves (11844 Ibi.) while the B000C valve has the highest
unseating load of the three valves (6128 Ibf.). Therefore, this calculation will

use a MPOT of 11844 and an unseating load of €129 Ibf. tv bound all three
vaives.

Note that review of reference 8 shows the disk material to be SA-182 F216.

Computer Caiculations: N/A  (This calculation is done in Mathcad.)

0C01520- 102 PACE 4 OF 11
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This section of the program reads the sixteen items of input data from the plinput1.dat file.

i=0.15

input, ‘= READ(plinput! )
P bonner © input,psi
Pnp ’inP“‘,‘P‘i

P down ~ inputz-psi

2 =mput -in
b =nunnsin
Hub m‘m = m‘6"ﬂ1

g :m7.d¢g

0C01520- 102

PAGE 5 OF 11
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Program PRESLOK, Version 1

INPUTS:

Bonnet Pressure P bannet = 2485 psi
(ref. 4)

Upstream Pressure(ref. 4) Pnp = 1700 *psi
Downstream Pressure(ref. 4) P 4own = 0°psi
Disk Thickness(ref. 7) t=1.01*m

(taken at centerline of the hub vertically)

Seat Radius(ref. 7) a=162-m
(corresponding to mean seat diameter)

Hub Radius(ref. 7) (taken at plane of symmetry, b =1.056n
perpendicular to the hub, radius of circle

of equivalent area for non-circular hubs)

Effective Seat Port Radius(ref. € thrust caic.) celNilie
Seat Angle(ref. 8) € =7-deg
Poisson's Ratio(ref. 8) (disk material at temperature) v=03

Modulus of Elasticity(ref. 9) (disk material at temperature) E=2810 *psi
Static Pullout Force(ref. 5) Fpo =6129-Ibf
(measured value from diagnostic test)

Valve Factor(ref. 6 VF =0.6

thrust calc.)

Stem Diameter(ref. €) D gom =125
Hub Length(ref. 7) Hub length = 0.61-m
(from inside face of disk to inside face of disk)

Open Structural Limit (ref. 6) MAOT = 22680 *Ibf
Open Capability (ref. €) MPOT = 11844 *Ibf

0C01520-102 PAGE 6 OF 11




Program PRESLOK, Version 1

PRESSURE FORCE CALCULATIONS
Open valve factor corrected for mean seat dia.

2
C
o =97
Coefficient of friction between disk and seat:
6
p=VF w_ﬁ_)_
1+ VF ,-sin(6)
Average DP across disks:

Pop+ P goun
DPIV‘ P bonnet = iz._._
Disk Stiffness Constants
E(1)

R - PO
121 +%)

G S
2(1+v)

Geometry Factors:

r 1

)

a

O
(=)
"
B
o
'
—

b1+ fa\ 1-v[. V]l
1 2 4 | \af|
IR A \2
Ly =_’_;_(E; ,14.1,1[3‘;-(_” -1
4a|l\a ) \a) \a

DC01520-102
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VF co =0413

p=039

DPavg = 1635 -psi

D =2642-10° *Iof-in

G=107710" *psi

& 2 =0.0529

C 3 =0.0057

C 8= 0.7987

C g =0.2469

L3=0

PACZ 7 0F 1)



Program PRESLOK, Version 1

Geometry Factors: (continued)

Lo [.1_2_.,,() x;v.{, _eyl

Defiection due to pressure and bending:
2

3 4
L a 2 DPavg-a
Ybg *MpC2-QpoCs-

1y

Defiection due to pressure and shear stress:

st v ]
Ka 03[2h\b/ 1.( ’

K, DPavga”
y - SN ——
- -G
Defiection due to hub stretch:
(z 2\
Pforce =n-(2" - b")-DPavg

Pﬁru:ﬂnbknmh
i PV T

0CO1520- 102
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Lo=0
Ly =5181-10"°
L+ =00488
M ™ ==322.9bf
Qy=11684-2

m

Ybq =-85323-10 ® *in

F g =-0.0842

- =-33231+10 ° «n

Y streich = 2410410 -in
PAGE B 0 11
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Program PRESLOK, Version 1
Total deflection due to pressure forces (per Ibf/in.):

¥g :qu*ysq‘)'mh yq=-6586"°10.5 “in

Defiection due to seat contact force and shear stress (per Ibt/in.):

.
12 /:).m(i)..l,
a - @ r
Y e =] Yow =-764810 © ~—
m
Deflection due to seat contact torce and bending (per Ibf/in.):
3\ [[c4)[[aC i T 1 ] :
a | 2 | 9 ! | a) | | - m
Yow ==l l=—|1|——]|-Lg(-||=|C3l+La] Yiw =-2.63910 °
o (D i(cs)l.( b ) J f.(b, ¢ By " “
] in |

Deflection due to hub compression:

2n-a B"bhngh - in
y e e y =-3.16510 © ~—nn
cmpr bt 2E ) cmpr b

o)

Yw :-"bw"-"'sv"ycmpr ywe-l.345'10-" e

Total deflection due to seat contact force (per Ibi/in.):

Seat Contact Force for which deflection is equal to
previously calculated deflection from pressure forces:

Yq
F,=2na— F , =4984 -Iof
w

y

0C01520-102 PACE 8 OF 11




Enclosure !, Attachment III
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UNSEATING FORCES
Fpacking is included in measured static puliout Force

F piston :E'D stunz'P bonnet F pision =3049.6Ibf
Fyert =72 80(8) (2P bonner = P yp = P down) Fyer = 3285.7+Ibf
F presiock = 2°F ¢ (Jt-cos(6) - sin(8)) F presiock = 2644.9+Ibf 2
le -'-Fpmvl:vm?l:mm-—Fm Fp°=6129'lbf
Fm =9010-Ibf
MARGIN EVALUATION
MAOT- F
MARGIN ¢, = — .

F iotal
MARGIN ¢, =151.72+%

MPOT - F

MARGIN ¢y, = o
F ol
MARGIN oy, = 31454 %

CONCLUSION: Based on the methods used throughout this calculation, it can be
concluded that XVG0O8000A, B & C-RC are capabie of overcoming the
postulated pressure locking forces.

0C01520-102 PACZ 10 OF 1!
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE = 2-2.96
PROJECT TITLE ES-412 VERIFICATION TAB_102 PAGE_] of _

THE VERIFICATION OF CALCULATION NO. DC01520-102,REV. 0

Verified calculation DC01520-102, Rev.0 per the verification scope listed on the cover sheet of the
calculation and per ES-416, Rev. 11 Section 6.7.3.A.

>
-~

Verification per the cover sheet of the calculation

The inputs are correct based on the references identified in this calculation and are inaccordance with ¢t

User's Guide to determine the force to overcome pressure locking. All inputs were verified by the
reference listed.

The methodology is in accordance with the User's Guide For Preslok, A Gate Valve Pressure Locking

Analysis Program Using the Commonwealth Edison Model, Rev. 0 for determining the force required
overcome pressure locking.

The assumptions ere inaccordance with the assumptions listed in the User’s Guide. All assumptions are
reasonable.

The outputs and arithmetic are reasonable and correct based on the inputs and the methodology used ir
this calculation.
Therefore, this calculation is acceptable per the requirements of ES-412.

Verification per ES-416, Rev. 11, Section 6.7.3.A

1. Technical concept verification- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as & result of addressing GL-95-07, Therma! Binding and Pressure
Locking evaluation.

2. Design basis check- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as & result of addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation. However, the design inputs utilized in this calculation satsify the intent and
purpose of the Calculation as identified in the purpose section of the calculation

w

. Check of calculation accuracy- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as a result of addressing GL-95-07, Thermal Binding and Pressure

Locking evaluation. See Verification per the cover sheet of the calculation.
DQC01520-102 Page 11 of 11
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE  2-2.96
PROJECT TITLE ES-412 VERIFICATION TAB 102 PAGE _] of

4. Interface considerations- Not Applicable, this calculation is not the result of & design change,

the calculation was performed as & result of addressing GL-95-07, Therme! Binding and Pressuré
Locking evaluaton.

5. Systems interaction consideration- Not Applicable, this calculation is not the result of & design chan;
the calculation was performed as & result of addressing G1.-95-07, Thermal Binding and Pressure
Locking evaluation.

This calculation is acceptable per the requirements of ES-416, Rev.11, Section 6.7.3.A.

1. m Zlpnnd

2/1( 56
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ES-412
ATTACHMENT |
REVISION 1
PAGE 1 OF 2
SUBJECT CODE SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE
/52 CALCULATION RECORD 10F |/A
CALCTITLE Ferit Reguired o CALCNO REV STATUS
Evtrepmi ‘Ppu:wc. L-O;Li‘z o.c
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XVCoB8oiA. B-5F.

AFFECTED COMPONENTS ANALYSIS: X vco eeo/4-s
XV&ecegoIR-sT

CONTAINS PRELIMINARY DATA/ASSUMPTIONS:

BENO O YES, PAGES

COMPUTER PROGRAM USED: BB NO maTHesd wuced

[J YES, VALIDATION NOT REQ'D [REF. 3.5] [J YES, VALIDATED [OTHERS]

_Q YES, VALIDATED [ES-412] % ; PROGRAM VALIDATION CALCULATION |
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.
e
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" VERIFIER/DATE APPROVALIDATE
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TOPRS: ORIGINAL MAINTAINED BY-
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[] SCE2G
] VENDOR
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Purpose: This calculation will determine the required force required to overcome
postulated pressure locking conditions (Fiot) for the following Power Operated

Gate Valves (POGVs); XVG08801A-SI XVG08801B-SI

The methodology used is consistent with the Commonwealth Edison method to
predict the force required to overcome postulated pressure locking conditions.

This calculation will then compare Fyota 10 the opening structural limit (MAOT)

and capability limit (MPOT) for the POGVs to determine if the valves are
capable of opening under the postulated pressure locking condition.

Assumptions:

References:

3.

1.

1. As stated in reference 1.

The use of the opening valve factor will yield more representative
results than the closing valve factor. VCSNS dynamic MOV testing has
shown that the two are not usually the same.

Others as stated throughout this caiculation.

USER'S GUIDE FOR PRESLOK, A GATE VALVE PRESSURE LOCKING
ANALYSIS PROGRAM !SING THE COMMONWEALTH EDISON MODEL,
REVISION 0, 1-2-96

USNRC Generic Letter 95-07, Pressue Locking of Safety-Related
Power-Operated Gate Valves

USNRC letter from Mr. Paui E. Fredrickson, Chief Special Inspection
Branch Division of Reactor Safety to Mr. Gary Taylor, Vice President
Nuclear Operations, SUMMARY OF PUBLIC WORKSHOPS TO DISCUSS
GENERIC LETTER 95-07, "Pressure Locking and Thermal Binding of
Safety-Related Power-Operated Gate Valves”, dated 1-3-86

TWR 13157 Tab 957-SI GL 95-07 Review for the SI System, dated 1-19-96

Engineering Report G/C 3087, NRC Generic Letter 85-10 MOV Setup, Test
and Performance Validation Summary Report, Rev. 0, dated 7-26-95

DC01520-067, Design Review and Capability for Rising Stem MOVs in the
RH, CS and S| Systems, Rev. 4

Fax from lke Ezekoye (West.) to Ron Osborne, VCSNS MOV Data for PL
Analysis, dated 1-25-56

DC01520-050, GL 88-10 MOV Weak Link Caiculations, Rev. 0

Engineering Properties of Steel, American Society for Metals, 1982
DC01520-087 Poge 3 of 11
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Methodology: The methodology used for the determination of Fotw IS per pages 11

through 18 of ref. 1 except this calculation will use the opening valve
factor rather than the closing valve factor, as discussed in assumption 2.

The opening valve factor (VF ) will be corrected to account for the
difference in the mean seat diameter versus the effective seat port dia.
(seat port diameter pius the 1/16" seat chamfer) used in the determination
of the tested opening valve factor (VF). This is necessary because the
Westinghouse valves use the effective seat port area rather than mean
seat area in the calculation of required operating thrust within the
minimum required thrust caiculations of reference 6. As such, the valve
factor (VF ) used within this calculation is determined as follows;

VF, = VF * (effective seat port radius/mean seat radius)?

The opening structural margin evaluation will be based on a comparison of
Fiot @nd MAOT as follows;

MARGIN,, = (MAOT-F . )F oo
A positive value shows margin.

The. opening capability margin evaluation will be based on a comparison of
Fiota @8nd MPOT as follows:

MARGIN o, = (MPOT - Foo )F orm
A positive value shows margin.
Review of reference 5 shows that XVG08801B-S! has both a lower opening
capability and a higher unseating thrust than XVG08801A-SI. Therfore, use
of the XVG08801B-S! data will result in a limiting analysis.

Note that review of ref. 8 reveals the disk material to be SA-182 F316.

Computer Caiculations: N/A  (This calculation is done in Mathcad.)

0C01520- 087 Poge 4 of 11
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‘vhis section of the program reads the sixteen items of input data from the plinput1.dat file.

i=0.15

input = READ(plinput] )

P bonnet ‘= input -psi v =ioput,

Pnp = input -psi E =input -psi

P down = 0Pt S D g =i,
t = input,in Cio
a =hmngin VF =h¢m&2

MAOT = input -Tbf
MPOT = input, -Ibf

¢ =inpmls.in

b =inpu:5-in
H”bkngm = input -in

6 =mt7'n

0C01520-087 Poge 5 of 11



Program PRESLOK, Version 1

INPUTS:

Bonnet Pressure
(ref. 4)

Upstream Pressure(ref. 4)
Downstream Pressure(ref. 4)

Disk Thickness(ref. 7)
(taken at centerline of the hub vertically)

Seat Radius(ref. 7)
(corresponding to mean seat diameter)

Hub Radius(ref. 7) (taken at piane of symmetry,
perpendicular to the hub, radius of circle
of equivalent area for non-circular hubs)

Effective Seat Port Radius(ref. € thrust calc.)

Seat Angle(ref. 8)

Foisson's Ratio(ref. &) (disk materiai at temperature)

Modulus of Elasticity(ref. 8) (disk material at temperature)

Static Pullout Force(ref. 5)
(measured value from diagnostic test)

Valve Factor(ref. 6
thrust caic.)

Stem Diameter(ref. )

Hub Length(ref. 7)
(from inside face of disk to ins.de face of disk)

Open Structural Limit (ref. 6)

Open Capability (ref. €)
C01520- 087

Enclosure 1, Attachment IV
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P bannet = 2826°psi
Pnpso'pd

P down = 0-psi
t=101*m

a=162m

b=1.056m

c=]1344*m

8 =7-deg
v=03
E=2810 *psi

Fpo = 2890 -Ivf

VF =06
D gom =125

MAOT = 22680 +1bf

MPOT = 15810 “Ibf

Poge 6 of 11



Program PRESLOK, Version 1

PRESSURE FORCE CALCULATIONS

Open valve factor corrected for mean seat dia.

-

3]

VFCO =VF.

Coefficient of friction between disk and seat:

cos(8)

p=VF -
1+ VF osin(6)

Average DP across disks:

P .np -+ P m
2
Disk Stifiness Constants

DPavg =P ponne: -

E(1)°
:\

i J P el R,
12(l—v

G:= E
2:(1+v)

Geometry Factors:

| 2 \ 2 7
c3 -_b-‘,(.t.’\ —1!~h(1)+(2) -1
4:*_1} J\b) \aj |
r 3 |
| / 3
Cg .t 1-v-(1-v)-f-b)
21 a/ |

DCO1520- 087
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VF ., =0413

k=039

DPavg = 2826 *psi

D =2.642-10° *Ibf-in

G=107710" psi

C,=00529

C 3 =0.0057

C g =0.7987

C g =0.2469

Ls =0

Poge 7 of 11



Program PRESLOK, Version 1

Geometry Factors: (eontinuod)

oot el 1]
e oY - o2 -

)

- 4 2 11
1_17 :.1..[1_1 v.{rl-(_b) -(B) '!'1?(17'V)‘ln'.' fl
4| 4 | \a a | b/}
Moment
21 { ¢ i 1
Mgy st 2 ()1
DPavg ‘2
Qp = ,_:z'\a -v’)

Deflection due to pressure and bending:

2

| DPavg-a"

C3—

L
D 11

Deflection due to pressure and shear stress:

K

“ :-0.3.5 ‘-. oy B\) J

{ l

K, DPavga’
v - iR S,
'R -G
Deflection due to hub stretch:
i ( 2 .3
Pgorce =n\a” = b")-DPavg

Pm Hub length

Y stretch ©

DC01520-087
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L9 =()

Ly =5181-10¢

L~ =0.0488
M g =-558 +Ibf
Qp=20195-2F

in

¥pg ="14748:10"° -in

K, =-0.0842

Y g = ~5.7437 10° »m

Y streech =4:1663:10°° «in
Poge € of 11
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Program PRESLOK, Version 1
Total deflection due to pressure forces (per Ibt/in.):
Yq “¥bg* ¥sq~ ¥ stretch Yq="1138510" -in

Deflection due to seat contact force and shear stress (per Ibt/in.):

r \ A
12-(3)-1::(%)-: .
a m
Yoy = | =-764810 0 ~—
i ST Sl
in
Deflection due to seat contact force and bending (per Ibf/in.):
N\ c a-C 11 | ]
/a ¥ g * 9 L | [a - in
Yiw 2= ==} {=me}= Lo = 1=} Ca ]+ L b =263910°F
et sl

Defiection due to hub compression:

Y e - [ e gt 3165107 - 2
-  ———————— y :—3‘ :o .ﬂ.___
ey IE - ()
\in
Total defiection due to seat contact force (per Ibf/in.):
-
Yo “Ybw= Yew= Y Yo * 138510 ¥ e
w bw sw ™ 7 cmpr ‘ w {nf\
e |
Yy

Seat Contact Force for which defiection is equal to
previously calculated deflection from pressure forces:

Yq
Fs = 27— Fs =R8614.6-Ibf

0C01520-087 Foge 9 of 1!
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UNSEATING FORCES
Fpacking is included in measured static pullout Force

P sionis =;-D se P boume F pistan = 3468
Fyery =" (8)-(2P ponper = P yp ~ P down) Fyen = 5679.1+1f

F presiock = 2F g (-cos(8) - sin(8)) F presiock = 4571.6 Iof
F sl **~F piston * Fvent* F presiock + Fpo F po = 2890-Iof

F o = 9672.6Iof

MARGIN EVALUATION

MAOT - F
MARGIN o /% e
3
total

MARGIN o, =134.477%

MPOT- F
MARGINQP :__.._____.m
F ot

MARGIN ., =63.452°%

cap
CONCLUSION: Based on the inethods used throughout this ca'culation, it can be

concluded that XVG08801A-Sl and XVG08801B-S| are capable of
overcoming the postulated pressure locking forces.

0C01520- 087 Foge 10 of
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE  1-30-96
PROJECT TITLE ES-412 VERIFICATION TAB 097 PAGE_1 of 1

THE VERIFICATION OF CALCULATION NO. DC01520-097.REV. 0

Verified calculation DC01520-097, Rev.0 per the verification scope listed on the cover sheet of the
calculation and per ES-416, Rev. 11 Section 6.7.3.A.

Verification per the cover sheet of the calculation

The inputs are correct based on the references identified in this calculation and are inaccordance with the
User's Guide to determine the force to overcome pressure locking. All inputs were verified by the
reference listed.

The methodology is in accordance with the User’s Guide For Preslok, A Gate Valve Pressure Locking
Analysis Program Using the Commonwealth Edison Model, Rev. 0 for determining the farce required to
overcome pressure Jocking.

The assumptions are inaccordance with the assumptions listed in the User's Guide. All assumptions are
reasonable.

The outputs are reasonable and correct based on the inputs and the methodology used in this calculation
Therefore, this calculation is acceptable per the requirements of £3-412.
Verification per ES-416, Rev. 11, Section 6.7.3.A

1. Technical concept verification- Not Applicable, this calculation is not the result of & design change.
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

2. Design basis check- Not Applicable, this calculation is not the result of 2 design change,
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation. However, the design inputs utilized in this calculation satsify the intent ané
purpose of the Calculation as identified in: the purpose section of the calculation

3. Check of calculation accuracy- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure

Locking evaluation. See Verification per the cover sheet of the calculation.
DC01520-097 Page 11 0f 11
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECH» AL WORK RECORD
DATE  1-30-96
PROJECT TITLE ES-412 VERIFICATION TAB 097 PAGE_] of |

4. Interface considerations- Not Applicable, this calculation is not the result of & design change,

the calculation was performed as a result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

5. Systems interaction consideration- Not Applicable, this calculation is not the result of & design chang
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

This calculation is acceptable per the requirements of ES-416, Rev.11, Section 6.7.3.A.

e 1 . ELrrnnd

zli[9é
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ES<412
ATTACHMENT |
REVISION 1
PAGE 1 OF 2
SUBJECT CODE SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE
ISZ CALCULATION RECORD 10F llA
CALCTITLE Frce Required +o CALC NO REV STATUS
Ovevriome Presyue L‘Lh:ﬁ of
XNGoeees $xuioppe-ST “Deo(s20- 098 o -
PARENT HDOCUMENT SYSTEM SAFETY CLASS
A ST [ONN [OoR [@ sA
ORIGINATOR DISC ORGANIZATION DATE XREF NO.
@) el ME S*CE 1299 | 444

[ A" CALCULATION INFORMATION

CONTENT DESCRIFTION T his calcwl ation dettrmines the force reruired Yo
ovfrunc’?og{--l.ﬁLcl Prtsswe IALLJ-:s uaJ-"float‘ and associated marging

C’( X\JC-O&&QAG - X\laoeae@,s:_
AFFECTED COMPONENTS ANALYSIS:
XVeo©Eg4-s5, XUCOBEBG-sT

CONTAINS PRELIMINARY DATA/ASSUMPTIONS:
B N [0 YES, PAGES
COMPUTER PROGRAM USED: B NO Mt Mathead wiod

: I T TR
] YES, VALIDATION NOT REQ'D [REF. 3.5] [0 YES, VALIDATED [OTHERS]

_D YES, VALIDATED [ES-412] E PROGRAM VALIDATION CALCULATION
B. VERIFICATION CONTINUED, ATTACHMENT ]

VERIFICATION SCOPE: Ver:Cier 40 e5ure paper tnpts mathods, vimsonable amapting
ondd ‘~+'P‘+5 ":E:d—"'— Congnteat oith uﬂa"o/ogy,
o R

VERIFIER: ALLEw M. EDrmon? J Y .
| ASSIGN BY: Wah STuacT ﬁﬁ% ﬁ CZ! Lopat Z!’“"‘M
LEADE R (DESIGNEE)DATE

VERIFIER/DATE APPROVALIDATE
Nl /
UA&&«MEQNJ 396 Pz
C. RECORDS REEL NUMBER:
| FRAME NUMBER:
TO PRS: ORIGINAL MAINTAINED BY-
INIT/DATE
[0 SCE&GDE
[ SCE&G
[J VENDOR

DISTRIBUTION: CALC FILE (ORIGINAL)

PDE JEYSTEM ENG DE FILE 20.6602 ATTACH. 1 ONLY, COPY)
ES<12/Anachment 1/Revision 1
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Purpose: This calculation will determine the force required to overcome
postulated pressure locking conditions (F,,,,) for the following Power Operated

Gate Valves (POGVs); XVG08884-Si  XVGDB88E-SI

The methodology used is consistent with the Commonwealth Edison method to
predict the force required to overcome postulated pressure locking conditions.

This calculation will then compare F_, to the opening structural limit (MAOT)

and capability limit (MPOT) for the POGVs to determine if the valves are
capable of opening under the postulated pressure locking condition.

Assumptions: 1. As stated in reference 1.

2. The use of the opening valve factor will yieid more representative
results than the closing valve factor. VCSNS dynamic MOV testing has
shown that the two are not usually the same.

3. Others as stated throughout this calculation.

Beferences: 1. USER'S GUIDE FOR PRESLOK, A GATE VALVE PRESSURE LOCKING
ANALYSIS PROGRAM USING THE COMMONWEALTH EDISON MODEL,
REVISION 0, 1-2-96

2. USNRC Generic Letter 85-07, Pressue Locking of Safety-Related
Power-Operated Gate Valves

3. USNRC letter from Mr. Paul E. Fredrickson, Chief Special Inspection
Branch Division of Reactor Safety to Mr. Gary Taylor, Vice President
Nuclear Operations, SUMMARY OF PUBLIC WORKSHOPS TO DISCUSS
GENERIC LETTER 95-07, "Pressure Locking and Thermal Binding of
Safety-Related Power-Operated Gate Valves", dated 1-3-9¢

4. TWR 13157 Tab 957-Sl, GL 95-07 Review for the S| System, dated 1-15-9¢

5. Engineering Report G/C 3097, NRC Generic Letter 83-10 MOV Setup, Test
and Performance Validation Summary Report, Rev. 0, dated 7-26-85

6. DC01520-067, Design Review and Capability for Rising Stem MOVs in the
RH, CS and Si Systems, Rev. 4

7. Fax from lke Ezekoye (West.) to Ron Osborne, VCSNS MOV Data for PL
Analysis, dated 1-25-96

8. DC01520-050, GL 85-10 MOV Weak Link Calculations, Rev. 0

8. Engineering Properties of Steel, American Society for Metals, 1382
01520098 PACE 3 OF 1
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Methodology: The methodology used for the determination of F oot IS Per pages 11

through 19 of ref. 1 except this calculation will use the opening valve
factor rather than the closing valve factor, as discussed in assumption 2.

The opening valve factor (VF ) will be corrected 1o account for the

ditference in the mean seat diameter versus the effective seat port dia.

(seat port diameter plus the 1/16" seat chamfer) used in the determination

of the tested opening valve factor (VF). This is necessary because the

Westingh.clse valves use the effective seat port area rather than mean

seat aréa in the calculation of required operating thrust within the

minimurn required th.rust calculations of reference 6. As such, the valve :
factor (VF ) used witt.in this calculation is determined as toliows;

VF = VF * (effective seat port radius/mean seat radius)?
The opening structural margin evaluation will be based on a comparison of
Fiota @nd MAOT as foliows;
MARGIN, = (MAOT-F ) Fioia
A positive value shows structural margin.

The opening capability margin evaluation will be based on a comparison of
Fiota @nd MPOT as follows;

MARGINQ = (MPOT - Fon) Frota
A positive value shows capability margin.
Review of reference 5 shows that the opening capability for the 8884 and
885¢€ valves are the same, with the 8884 valve have the highest unseating

load of 6720 Ibf. Therefore, this calculation will use an unseating load of
6720 Ibf.

Note that review of reference € shows the disk material to be SA-182 F316.

Computer Caicylations: N/A  (This calculation is done in Mathcad.)

0C01520- 09 PACE 4 ¥ 11
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This section of the program reads the sixteen items of input data from the plinput1.dat file.

i=0.15

input, = READ(plinput! )

P bonner = imput,-psi v = imput,

Pyp = input psi E = input,psi

P down = imput,-psi D gem “input -in
t = input -in Fpo “input -Ibf

& =input -in VF = input

b = input, in MAOT ‘= input _-Ibf

MPOT “imput -Ibf

HOb jeng, = inputyin ¢ = input, o

6 =input,-deg

0C01520-08E PACE 5 OF 11



Program PRESLOK, Version 1

INPUTS:

Bonnet Pressure
(ref. 4)

Upstream Pressure(ref. 4)
Downstream Pressure(ref. 4)

Disk Thickness(ref. 7)
(taken at centerline of the hub vertically)

Seat Radius(ref. 7)
(corresponding to mean seat diameter)

Hub Radius(ref. 7) (taken at plane of symmetry,
perpendicular to the hub, radius of circle
of equivalent area for non-circular hubs)

Effective Seat Port Radius(ref. 6 thrust calc.)

Seat Angle(ref. 8)

Poisson's Ratio(rel. B) (disk material at temperature)

Modulus of Elasticity(ref. 9) (disk material at temperature)

Static Pullout Force(ref. 5)
(measured value from diagnostic test)

Valve Factor(ref. 6
thrust calc.)

Stem Diameter(ref. 6)

Hub Length(ref. 7)
(from inside face of disk to inside face of disk)

Open Structural Limit (ref. 6)

Open Capabiiity (ref. €)
0C01520- 098
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P down =0°psi

t=101*m

a=162in

b =1056mn

c=1344"m

6 =7 deg
v=03
E=2810 *psi
Fpp =672

VF =0.6

D ger = 1.25¢in

Hub jon oy =0.61 i

MAOT = 22680 *Ibf

MPOT = 14655 ~Ibf

PAGE 6 OF 11



Program PRESLOK, Version 1

PRESSURE FORCE CALCULATIONS
Open valve factor corrected for mean seat dia.
2
c
Ve V(]
Coefficient of friction between disk and seat:
cos(6)
po= VF GO
1+VF co-nn(B)
Average DP across disks:

P wp* P down
2
Disk Stifiness Constants

DPavg :Pm-

E()’
12.(1- %)

E -
2:(1+v)

D=

(=

Geometry Factors:

"

1 b\z.( oy (B \
C2 -;:l-(-‘-) \l—a.ln-)

. p\*]
C8 =-1-- l-v—(l-v)'k-l-" |
2| a |
5 / \ = I’ / \"
Co Dilrvo(e) 1-vi,_(® |
al 2 \b/ 4 \a 1]

DCC13520- 0SB

Enclosure 1, Attachment V
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VFOO =0413

n=039

DPavg = 1854 -psi

D =2.642-10° “Ibf-in

G=107710" *psi

C 5 =0.0529

C 3 =0.0057

C g =0.7987

C 9 =(.2469

L3 =0

PACE 7 OF 11
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Program PRESLOK, Version 1

Geometry Factors: (continued)

L9 =0

L, =5181-10*

L17 =0.0488

M, = | S M =-366.1 *Ibf
I P | P ) i »
DPavg (2 .2 Ibf
Qyp s 2" -b =1324.9—
b 2b ( ) Qp -
Deflection due to pressure and bending:
2 3 4
3 a a DPavg-a O
ybq -Mrb-l; Cz-—QbBC3- Lll ybq=-9.6752 0 m
Deflection due to pressure and shear stress:
! / / \‘2-
-.03/2m%) 1. (8]
Kg =-03 ‘2 h\b/" 14 k‘) K, =0.0842
Km-DPavg-a: X
Yog Y sq =~3.768210 * *in

Deflection due to hub stretch:
P foe =78 - b°)-DPavg

i 2 farce Hub ]mgm
v b = .

Y stresch = 2733310 ° «in
0C01520- 698 PAGE B OF 11
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Program PRESLOK, Version 1
Total deflection due to pressure forces (per Ibf/in.):

yq :Ym*Ym’ym yq=_7.‘6910_5 in

Defiection due to seat contact force and shear stress (per Ibf/in.):

=i
g ;

Y sw Y gw = T64810 T

-G
n
Deflection due to seat contact force and bending (per Ibt/in.):

3\ [ C ’n(_ 1 71 1 1 .

a | 2 9 | /8 | | . | m
,Fe | ol == | =]~ Lg|~|{=|C3|+L , =-263910 ° —0-
D :(CB)LL b) ) !.\b) i il e Inf
in

Deflection due to hub compression:

2'ma H“bkngh - in
y o [ e ¥ =-3.16510 ° e
cmpr ab? 2 B ) cmpr Ibf
m
Total deflection due to seat contact force (par Ibf/in.):
" o v
Yw “Ybw™ Ysw™ Yempr Yy =71.34510 bf

Seat Contact Force for which deflection is equal to
previously calculated deflection from pressure forces:

¥
F, =2ma—t F, = 5651 6 1bf

Yw

DC01520- 098 PACE 6§ OF 11



UNSEATING FORCES

Enclosure 1, Attachment V
RC~96-0182, Page 10 of 12

Fpacking is included in measured static pullout Force

" 2
F piston = D stem P bomnet

F piston = 2275.2°Ibf

Fyen =ma 80(8)- (2P honper - P up~ P down) F yer = 3725 8°Ibf

F oreslock = 2F 5-(cos(B) - sin(8))

Fioml =~ F piston ~ Fven = F presiock * F po

F 1ot = 111697 *Ibf

MARGIN EVALUATION

MAOT - F
MARGIN % e
F
ot

MARGIN ¢, =103.049%

MPOT - F
F toml
MARGIN ¢, =31.203%

F preslock = 2999.2°Ibf

Fpo =6720Ibf

CONCLUSION: Based on the methods used throughout this caiculation, it can be
concluded that both XVG08884-Sl and XVG08886-S! are capable of
overcoming the postulated pressure locking forces.

0C01520-098 PACE 10 OF 11
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE  1-30-96
PROJECT TITLE ES-412 VERIFICATION TAB_098 PAGE_1 of 1

THE VERIFICATION OF CALCULATION NO. DC01520-098, REV. 0

Verified calculaton DC01520-098, Rev.0 per the verification scope listed on the cover sheet of the b
calculation and per ES-416, Rev. 11 Section 6.7.3.A.

Verification per the cover sheet of the calculation

The inputs are correct based on the references identified in this calculation and are inaccordance with the

User’s Guide to determine the force to overcome pressure locking. All inputs were verified by the
reference listed.

The methodology is in accordance with the User’s Guide For Preslok, A Gate Valve Pressure Locking

Analysis Program Using the Commonwealth Edison Model, Rev. 0 for determining the force required to
overcome pressure. locking.

The assumptions are inaccordance with the assumptions listed in the User’s Guide. All assumptions are
reasonable.

The outputs are reasonable and correct based on the inputs and the methodology used in this calculation
Therefore, this calculation is acceptable per the requirements of ES-412.
Verification per ES-416, Rev. 11, Section 6.7.3.A

1. Technical concept verification- Not Applicable, this calculation is not the result of 2 design change,

the calculanon was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

2. Design basis check- Not Applicable, this calculation is not the result of a design change,
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation. However, the design inputs utilized in this calculation satsify the intent and
purpose of the Calculation as identified in the purpose section of the calculation

w

. Check of calculation accuracy- Not Applicable, this calculation is not the result of a design change,
the calculaton was performed as & resuit of Addressing GL-95-07, Thermal Binding and Pressure

Locking evaluation. See Verification per the cover sheet of the calculation.
DC01520-098 Page 11 of 11
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\
ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD i
DATE  1-30-96
|
PROJECT TITLE ES-412 VERIFICATION TAB 098 PAGE_1 of 1

4. Interface ~onsiderations- Not Applicable, this calculation is not the result of & design change,

the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

5. Systems interaction consideration- Not Applicable, this calculation is not the result of & design change
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

This calculation is acceptable per the reguirements of ES-416, Rev.11, Section 6.7.3.A.

o 1 2t

2[1{9¢

DC01520-098 Page 11 of 11A
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ES-412
ATTACHMENT |
REVISION 1
PAGE 1 OF 2
SUBJECT CODE SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE
IX2 CALCULATION RECORD 10F //A
CALC Font Kequiced Yo CALC NO REV STATUS
Oy triome toture Lock: ~a of
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XVG08865 -3
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CONTAINS PREIIMINARY DATA/ASSUMPTIONS:
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ES412
ATTACHMENT |
REVISION 1
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REVISION SUMMARY 20F |y

CALCULATION NO.
Deoiszo-0q9
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Purpose: This caiculation will determine the force required to overcome
postulated pressure locking conditions (F,,,) for the following Power Operated

Gate Valve (POGV); XVG08885-Si

The meihodology used is consistent with the Commonwealth Edison method to
predict the force required to overcome postulated pressure locking conditions.

This calculation will then compare F,. to the opening structural limit (MAOT)

and capability limit (MPOT) for the POGVs to determine if the valves are
capable of opening under the postulated pressure locking condition.

Assumptions:

References:

3.

1. As stated in reference 1.

The use of the opening vaive factor will yield more representative
results than the closing valve factor. VCSNS dynamic MOV testing has
shown that the two are not usually the same.

Others as stated throughout this calculation.

USER'S GUIDE FOR PRESLOK, A GATE VALVE PRESSURE LOCKING
ANALYSIS PROGRAM USING THE COMMONWEALTH EDISON MODEL,
REVISION 0, 1-2-96

USNRC Generic Letter 85-07, Pressue Locking of Satety-Related
Power-Operated Gate Valves

USNRC letter from mir. Paul E. Fredrickson, Chief Special Inspection
Branch Division of Reactor Safety tc Mr. Gary Taylor, Vice President
Nuclear Operations, SUMMARY OF PUBLIC WORKSHOPS TO DISCUSS
GENERIC LETTER 95-07, "Pressure Locking and Thermal Binding of
Safety-Related Power-Operated Gate Valves", dated 1-3-96

TWH 13157 Tab 857-Sl, GL 95-07 Review for the S| System, dated 1-19-9¢

Engineering Report G/C 3097, NRC Generic Letter 88-10 MOV Setup, Test
and Performance Validation Summary Repori, Rev. 0, dated 7-26-95

DC01520-067, Design Review and Capability for Rising Stem MOVs in the
RH, CS and S| Systems, Rev. 4

Fax from lke Ezekoye (West.) to Ron Osborne, VCSNS MOV Data for PL
Analysis, dated 1-25-96

DCD1520-050, GL 89-10 MOV Weak Link Caiculations, Rev. 0

Engineering Properties of Steel, American Society for Metals, 1982
DC01520- 088 Poge 3 of 11
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Methodology: The methodology used for the determination of F_, is per pages 11

through 19 of ref. 1 except this calculation will use the opening valve
factor rather than the closing valve factor, as discussed in assumption 2.

The opening valve factor (VF ) will be corrected to account for the

difference in the mean seat diameter versus the effective seat port dia.

(seat port diameter pius the 1/16" seat chamfer) used in the determination
of tl:e tested opening valve factor (VF). This is necessary because the

Westinghouse valves use the effective seat port area rather than mean
seat area in the calculation of required operating thrust within the
minimum required thrust calculations of reference 6. As such, the valve
factor (VF ) used within this caiculation is determined as follows;

VF, = VF * (effective seat port radius/mean seat radius)?

The MPOT value wiil be based on the reference € opening torque capability
aivided by the reference 5 static unseating stem factor.

The opening structural margin evaluation will be based on a comparison of
Fiota @nd MAOT as follows;

MARGIN, = (MAOT-F )'F o
A positive value shows structural margin.

The opening capability margin evaiuation will be based on 8 comparison of
Fiota @nd MPOT as follows;

MARGIN o = (MPOT - F oo )F oy

A positive value shows capability margin.

Computer Calculations: N/A (This calculation is done in Mathcad)
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This section of the program reads the seventeer ms of input data from the plinput1.dat file.

i=0.16

nput, = READ(plinput] )

Pw :MO'M v :m“
P yp =input psi E = input, psi
Pm =mt2'mi Dm :m‘lo'm
t =input3-in Fpo =inpm“-1hf
a = imputin VF =input,_
b = input,in MAQOT = input - Ibf
OTQC = imput,  Tof

Hub = input_-in [ .

lengﬂ: 6 c -mlls.m
6 = input_-deg SF = iuput,

C01520- 085 Poge 5 of 11




Program PRESLOK, Version 1

INPUTS:

Bonnet Pressure
(ref. 4)

Upstream Pressure(ref. 4)
Downstream Pressure(ref. 4)

Disk Thickness(ref. 7)
(taken at centerline of the hub vertically)

Seat Radius(ref. 7)
(corresponding to mean seat diameter)

Hub Radius(ref. 7) (taken at plane of symmetry,
perpendicular to the hub, radius of circle
of equivaient area for non-circular hubs)

Effective Seat Port Radius(ref. 6 thrust caic)

Seat Angle(ref. 8)

Poisson's Ratio(ref. 8) (disk material at temperature)

Modulus of Elasticity(ref. 8) (oisk material at tamperature)

Static Pullout Force(ref. 5)
(measured value from diagnostic test)

Valve Factor(ref. €
thrust caic.)

Stern Diameter(ref. 6)

Hub Length(ref. 7)
(from inside face of disk to inside face of disk)

Open Structural Limit (ref. 6)
Open Torque Capability (ref. 6)

Stem Factor (ref. 5)
DC01520~ 088

Enclosure 1, Attachment VI
RC-96-0182, Page 6 of 12

P omner = 1854 +psi
Py =0°psi
P down =0°psi

t=101%n f

a=162"in

b =1.056m

c=1344"in

VF =06

D g = 1250

Hub o oqy, =0.61°i0

MAOT = 22680 *Ibf

OTQC =135.7*Ibf
SF =0.00624

Poge 6 of 11




Program PRESLOK, Version 1
PRESSURE FORCE CALCULATIONS
Open valve factor corrected for mean seat dia.

2
c
e <)
Coefficient of friction between disk and seat:
cos(8)

“ 1+ VF sin(8)

B =VF

Average DP across disks:

Pup"Pduwn
2
Disk Stiffness Constants

DPavg =P ponne; -

E()’

12(1- v}

E
2«(1+v)

G s

b-'l-—v fal 1-w [b\*
Cg ==+ -m‘—)~—--1-g— |
el 2 \b/ 4 | e/l
s | 2\’ [\ [a\®
Ly =[] 1 m.—,-\-)—l‘
4a  \a | \a/ \a J

DC01520- 088

Enclosure 1, Attachment VI
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VF ., =0413

u=039

DPavg = 1854 -psi

D =2642-10° “Ibf-in

G=107710" *psi

C 5 =00529

C g§= 0.7987

L3 =0

Page 7 of 11



Program PRESLOK, Version 1
Geometry Factors: (continued)

> g.[‘:.:.,,,(:) 1 v{, ) (5)2

a 4

-
-
~3
1
-
S
'
-
F
<
e
|
—
lor
e
»
.=
|
—
o
M csabaaph
"
s
+
_—~
—
4
<
-
-

Deflection due to pressure and bending:
2 3

P 'y ] DPavga"
ybq "Mrb'g'cz* Qb-B'C3—

1y

Deflection due to pressure and shear stress:

\ 2

<03{2ft). 1. [®
K“°'03_2h(\b} 1 (\‘)

L K“-Wavgiz
e -G

Deflection due to hub stretch:

P force =78 - b°)DPavg

DC01520- 098

o

Enclosure 1, Attachment VI
RC-96-0182, Page B of 12

L9 =0
Ly =5181110 "

L5 =00488

M gy =~366.1 Ibf

Qp=13249-
m

Y = 96752 10 «in

K sa = -0.0842

Yo =-3.7682:10 ° ~in

Y stretch =2.7333°10°° *in
Poge B of 11
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Program PRESLOK, Version 1

Total deflection due to pressure forces (per Ibi/in.):

yq ZYN‘* yq_ ymh yq-_7'46910.5 .-m
Defiection due to seat contact force and shear stress (per Ibf/in.):
\
i[l_z.(.sl.h(..b_)..}
L/ ! —5 in
T e———— =-7.64810 " o0
Y sw ‘L G J Y sw o
in
Deflection due to seat contact force and bending (per Ibf/in.):
3\ [[C4\ [[aC 1 1 y ] :
a)l[“2 9 | |[a : , - in
e = =1 = |——|-Lg|-||=|C3|+L =-2.63910 ° ~—.
iy l(cs);( b) ?) i(b) ¢ Dy b

H

Deflection due to hub compression:

2-n-a HOP jengn 5
R o Y compy = 3165710 © +—
o \gp? 2E . Ibf
in
Total deflection due to seat contact force (per Ibf/in.):
Yw :yw*yw’ym y“.--l.345'10_7 ‘—u—:-—

o

Seat Contact Force for which deflection is equal to
previously calculated deflection from pressure forces:

F

=2ma—d F =5651.6bf

0C01520-098 Poge 8§ of 11
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UNSEATING FORCES
Fpacking is included in measured static pullout Force

¥ oo :%‘.Dm’.pm F pison =2275.2*Ibf
Fyen =4 5i0(8) (2P ponnes - P yp~ P gown) Fyer = 3725.8+Ibf

F presiock = 2°F g:(H-cos(6) - sin(8)) F preslock = 29992 +1bf
F soeal = F piston * Fyert * Fprestock * F po F po = 7877+Inf

F ioma) = 12326.7 *Iof
MPOT DETERMINATION

MPOT :%

MPOT = 21750.28 *Ibf

MARGIN EVALUATION

MAOT - F
MARGIN g, = O
F
total

MARGIN g, = 83,991 *%

MPOT - F
MARGlNcap e
Ftoul
MARGIN cap =76448*%

CONCLUSION: Based on the methods used throughout this calculation, it can be
concluded that XVG08885-Sl is capable of overcoming the postulated
pressure locking forces.

DCO1520- 098 Poge 10 of 11
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE  1-30-96
PROJECT TITLE ES-412 VERIFICATION TAB 099 PAGE_] of 1

THE VERIFICATION OF CALCULATION NO. DC01520-099,REV. 0

Verified calculation DC01520-099, Rev.0 per the verification scope listed on the cover sheet of the f
calculation and per ES-416, Rev. 11 Section 6.7.3.A.

Verification per the cover sheet of the calculation

The inputs are correct based on the references identified in this calculation and are inaccordance with the

User’s Guide to determine the force to overcome pressure locking. All inputs were verified by the
reference listed.

The methodology is in accordance with the User’s Guide For Preslok, A Gate Valve Pressure Locking

Analysis Program Using the Commonwealth Edison Model, Rev. 0 for determining the force required to
overcome pressure locking.

The assumptions are inaccordance with the assumptions listed in the User's Guide. All assumptions are
reasonable.

The outputs are reasonable and correct based on the inputs and the methodology used in this calculation
Therefore, this calculation is acceptable per the requirements of ES-412.
Verification per ES-416, Rev. 11, Section 6.7.3.A

1. Technical concept verification- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

2. Design basis check- Not Applicable, this calculation is not the result of & design change,
the calculation was performed as a result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation. However, the design inputs utilized in this calculation satsify the intent and
purpose of the Calculation as identified in the purpose section of the calculation

3. Check of calculation accuracy- Not Applicable, this calculation is not the result of a design change,
the calculation was performed as a result of Addressing GL-95-07, Thermal Binding and Pressure

Locking evaluation. See Verification per the cover sheet of the calculation.
DC01520-099 Page 11 0f 11
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ENGINEERS SERIAL NO. 10625
ENGINEER AME
TECHNICAL WORK RECORD
DATE  1:30-96
PROJECT TITLE ES-412 VERIFICATION TAB 099 PAGE _1 of .1

4. Interface considerations- Not Applicable, this calculation is not the result of & design change,

the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

5. Systems interaction consideration- Not Applicable, this calculation is not the result of a design change.

the calculation was performed as & result of Addressing GL-95-07, Thermal Binding and Pressure
Locking evaluation.

This calculation is acceptable per the requirements of ES-416, Rev.11, Section 6.7.3.A.

b, M. &S

2119 b

DC01520-099 Page 11 of 11A
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VCSNS RESPONSE TO THE REQUEST FOR ADDITIONAL
INFORMATION CONCERNING THE STATIONS INITIAL

GENERIC LETTER 95-07 “PRESSURE LOCKING AND THERMAL
BINDING OF SAFETY-RELATED POWER-OPERATED GATE
VALVES” SUBMITTAL.

PURPOSE :

This enclosure provides the additional information requested in
part 2 of the enclosure to the NRC letter to Mr. Taylor, dated July
3, 1996 (REQUEST FOR ADDITIONAL INFORMATION - GENERIC LETTER §5-07,
“"PRESSURE LOCKING AND THERMAL BINDING OF SAFETY-RELATED POWER

OPERATED GATE VALVES,” VIRGIL C. SUMMER NUCLEAR STATION (TAC NO.
M93525).

ADDITIONAL INFORMATION REQUESTED:
2. “The licensee’s submittal discusses the susceptibility of valves
B000A/B/C, Pressurizer PORV Block Valves, to thermal binding. The
licensee’s submittal states that these valves have spring
compensators which help mitigate the potential thermal binding
condition. In addition, the licensee’s submittal states that these
valves have been closed numerous times during various modes of
plant operation and subsequently reopened at ambient temperatures.
Does the licensee have diagnostic test data that demonstrate that
the spring compensators prevent excessive closing forces on the
valve disk? Please discuss this issue and provide the results of
the diagnostic tests, if applicable.

The licensee’s submittal states that these valves are not used for
cold over pressure protection. If these valves are shut to isolate
a leaking PORV, would they remain shut as the plant cools down, and
potentially have & requirement to open later for cold over pressure
protection? Please address this scenario”.

VCENS ADDITIONAL INFORMATION:

The Pressurizer PORV Block Valves (XVGOB0OOA,B,C-RC) are fast
acting valves that have Limitorgue SB-00 actuators which are
equipped with spring ccampensators. The spring compensator, which is
@ Belleville spring assembly mounted on top of the actuator,

a
supports the stem nut instead of the stem nut being held rigidly in
place by a lock nut as is the case for Limitorgque actuators that
are not equipped with spring compensators. The Belleville washers
compress 1n response to the reactive upward force on the stem nut
during the closing stoke which results in the Belleville washers
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absorbing most of the additional thrust due to inertia. The
Belleville washers will also absorb loads caused by thermal
expansion, thereby keeping the valve disc from becoming too tightly
wedged into the valve seat. In order for the Belleville washers to
absorb the loads caused by thermal expansion the Belleville washers
must not be in full compression as a result of the closing force.
The static test as-left full stroke diagnostic traces for the PORV
Block Valves indicate that the Belleville washers are not fully
compressed during the closing stroke and the closing forces on the
valve disk are not excessive (see attached traces).

The PORV Block Valves are not required to be opened for cold over
pressure protection. Cold over pressure protection at VCSNS is
provided by the RHR (Residual Heat Removal) suction relief valves.
If one of the PORV Block Valves were shut to isolate a leaking
PORV, and remained shut as the plant cooled down, the valve would
not have a requirement to reopen.
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~12.8K

~14 .4K

-16 .8K

-17 .6XK

AN TETHLE v
AYRYRYAYR ,
.

~17134.973 LBS

Thrust @ CST = 17,135 LBS
Total Thrust = 18,411 LBS

QSS THRUST

MgBh e aa e oo o

~18418.674 LBS
v e

ITI MOVATS
Serias 3500
() 19981994

Tag:
AuCaonaon

File:
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Date/Tine:
Oct 28 1994
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0-3>C->0
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Teng:
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FlutdsFlow:
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Close: 1.
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Open: 1.00

Sanple Rate:
1088 Sanp/Sec

Ml e omn e o WP —y

<<<<<<<<<




Enclosure 2

RC-96-0182

Page §

=15 .28K

~16 .808K

-16 .88K

-17 .68K

-12.8K

-14 .4K

-16 .8K

~17 .6K

Thrust @ CST = 16,584 LBS
Total Thrust = 17,628 LBS

QSS THRUST

ITI HOVATS

(c) 1998-1994

Tag:
XuGauoeac

File:
172.L81

Date/Tine:
Oct 27 1994
23:51

Denand :
0->C->0

Test Type:
STATIC

Source:
NONE

Tenp:
85.8 Deg F

Pressure:
9.8 PSIG

FluidsFlow:
Uther
8.8 ALFS
8.8 PS1/

AF Torgque
Open: 1.
Close: 1.

AL Tergue
Open: 1.
Close: 1.

Sanple Rate:
1008 Sanp /Sec
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VCSNS RESPONSE TO THE REQUEST FOR ADDITIONAL
INFORMATION CONCERNING THE STATIONS INITIAL GENERIC
LETTER 95-07 “PRESSURE LOCKING AND THERMAL BINDING
OF SAFETY-RELATED POWER-OPERATED GATE VALVES”
SUBMITTAL.

PURPOSE :

This enclosure provides the additional information requested in part

3 of the enclosure to the NRC letter to Mr. Taylor, dated July 3,

1956 (REQUEST FOR ADDITIONAL INFORMATION - GENERIC LETTER 95-07,

“PRESSURE LOCKING AND THERMAL BINDING OF SAFETY-RELATED POWER

OPERATED GATE VALVES,” VIRGIL C. SUMMER NUCLEAR STATION (TAC NO.

M93525) , f

ADDITIONAL INFORMATION REQUESTED:

3. “The licensee’s submittal discusses the susceptibility of valves

B887A/B, A/B Train Low Head Safety Injection (LHSI) Cross-Connect

Valves, to pressure locking. The licensee’s submittal states that the |
valves are closed to align the LHSI pumps for cold leg recirculation

and are reopened to align the LHSI pumps for hot leg recirculation at

@ lower temperature. Based on a review of system diagrams, it appears
that, during the time these valves are shut for cold leg
recirculation, they may experience heat transfer from the LHSI

system, causing thermally-induced pressure locking. Please address

this issue. If the licensee has completed heat transfer, thrust

requirement and actuator capability calculations, please provide them

for our review”,

VCSNS ADDITIONAL INFORMATION:

The A/B Train Low Head Safety Injection (LHSI) Cross-Connect Valves
(XVGBEBTA,B-SI) are not susceptible to thermally induced pressure
locking. The valves are normally open and are closed to align the
LHSI pumps for Cold lLeg recirculation after the LHSI pump suction is
éligned to the recirculation sumps. Closing the valves after the LHSI
pump suction is aligned to the sumps results in the valves being

closed at the time of the highest system temperature. The fluid
temperature at the time of valve closure is approximately 145 degrees
F. The valves are reopened tc align the pumps for Hot Leg
recirculation at a fluid temperature of approximately 125 degrees F
(the Residual Heat Removal Heat Exchangers are cooling the
recirculating water). Since the fluid temperature is highest when the
valves are first closed and the system cools during the time the
valves are closed the valves are not susceptible to thermally-induced
pressure locking.
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VCSNS RESPONSE TO THE REQUEST FOR ADDITIONAL
INFORMATION CONCERNING THE STATIONS INITIAL GENERIC
LETTER 95-07 “PRESSURE LOCKING AND THERMAL BINDING

OF SAFETY-RELATED POWER-OPERATED GATE VALVES”
SUBMITTAL.

PURPOSE :

This enclosure provides the additional information requested in part
4 of the enclosure to the NRC letter to Mr. Taylor, dated July 3,
1996 (REQUEST FOR ADDITIONAL INFORMATION - GENERIC LETTER $5-07,
“PRESSURE LOCKING AND THERMAL BINDING OF SAFETY-RELATED POWER
OPERATED GATE VALVES,” VIRGIL C. SUMMER NUCLEAR STATION (TAC NO.
M93525) .

ADDITIONAL INFORMATION REQUESTED:

4. “Regarding valve €889, LHSI to RCS Hot Legs, the licensee’s
submittal states that this valve is not susceptible tc pressure
locking because 1) the downstream check valves must pass stringent
leakage and testing requirements, 2) the valve is stroked quarterly
without any problems to date, 3) the valve would not be required to
open until hours after the LOCA which would allow the bonnet pressure
to decrease and 4) all valve operations occur with the LHSI pumps
running. Please address the following issues:

leak tightness criteria. The NRC staff
icensee’s submittal states, on page 6 of

1, that even though check valves may prevent gross

€, they may not prevent pressure from increasing
een the check valve(s) and the gate valve

Please discuss assurance that the check

f valve 8889 will not transmit pressure

.
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of the LHSI pump operation relative to the time at which the
valve would be required to open”.

VCSNS ADDITIONAL INFORMATION:

a. The two in-series check valves that isolate the LHSI to RCS

Hot legs valve (XVGO8889-SI) from the RCS could leak by and
allow the RCS to pressurize the LHSI to RCS Hot Leg valve to
RC5 pressure prior to it being required to open (8 hours
after a large break loss of coolant accident (LOCA)) to
glign the LHSI pumps for Hot Leg Recirculation. The
likelihood of the check valves leaking by and pressurizing
the valve during the operating cycle is reduced since the
valve is stroked quarterly and the Residual Heat Removal
system pressure would increase when the valve was opened
alerting Operations that the check valves were leaking by.
For conservatism we will assume the LHSI to RCS Hot Legs
valve is susceptible to hydraulic pressure locking and tne
in-series check valves transmit the full RCS pressure to the
valve (8885) just prior to & large break LOCA (See e
attached pressure locking thrust calculation, DC01520-134).
Based on the actuator capability (See Enclosure 1,
Attachment II) and the pressure locking thrust reqguirement,
this valve has sufficient thrust capability to overcome the
postulated pressure locking forces.

If the in-series check valves were to transmit pressure
during the operating cycle, the quarterly stroke testing of
valve 8889 would result in the valve being required to open
against whatever pressure was transmitted by the check
valves. The potential pressure locking conditions occurring
during the time the valve is required to be opened
(approrximately € hours after a large break LOCA) would be
less severe than surveillance test conditions due to the
valve depressurization that would take place over the 8 hour
time period following the RCS depressurization as a result
nf the accident (See item c. for more details). The valve
actuator torque/thrust capability is essentially the same
for both the surveillance test and the LOCA conditions since
the motor terminal voltage remains above 90% for both cases
and the LOCA does not result in a significant reduction in
actuator output torque/thirust due to elevated ambient
temperatures.

. Westinghouse has performed an analysis of the bonnet

depressurization rates of gate valves tested by Commonwealth
Edison Company (Reference: WOG-96-073, Final Program
Verification Letter Report, “V-EC-1619 Bonnet
Depressurization Rate”). The analysis determined the
following bonnet depressurization rates:

garding the timing
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Differential Pressure Bonnet Depressurization
Range Range
Below 500 psid 1.0 psi / minute
500 - 1,000 psid 2.5 psi / minute
1,000 - 1,500 psid 4.0 psi / minute
> 1,500 psid 5.5 psi / minute

Assuming the initial bonnet pressure for valve 8889 was 2235
psig (RCS normal operating pressure) the bonnet pressure
would be 479 psig when called upon to open, 8 hours after
the LOCA, to provide LHSI to the RCS Hot Legs.

. The LHSI pumps run continuously during the injection, cold

leg and hot leg recirculation phases. The pumps are not
secured when swapping back and forth between cold leg and
hot leg recirculation as is the case for the HHSI pumps. The
quarterly surveillance test of XVGO8889-SI is performed with
the pumps secured. Even though the LHSI pumps are running
during the time valve 8889 is required to open to establish
Hot Leg Recirculation the valve may be isolated from the
pumps by the closure of valves XVGO8887A,B-SI. Since the
valve may be isolated from the LHSI pumps when it is
required to open no credit is taken for the head of the
pumps in the pressure locking thrust calculation (See
attached pressure locking thrust calculation, DC01520-134).
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ES412
ATTACHMENT |
REVISION 1
PAGE 1 OF 2
SUBJECT CODE SOUTH CAROLINA ELECTRIC AND GAS COMPANY | PAGE
\62 CALCULATION RECORD 10F |}
CALCTITLE Force Required 4o CALC NO REV STATUS
OVC(&MQT(C’M:C LOLL:A’ of ROISZO' ‘34 o A
| XNGCOPARBT-Ss
PARENT DOCUMENT SYSTEM SAFETY CLASS
NiA Sr ONN_[JoR K SR
RIGINATOR DisC ORGANIZATION DATE XREF NO.
ﬁhn'a g JLE vC £ 7~/9- o

A. CALCULATION INFORMATION
CONTENT DESCRIPTION: T his calculetion dettrmines e For wi
OVfrtamt Pestulated pressuce "'J“"s Qnal -ssog:.$¢1 »...r:,-.:F::’{CgO::“- I

AFFECTED COMPONENTS ANALYSIS: X JG.0p884-

CONTAINS PRELIMINARY DATA/ASSUMPTIONS:

® NO O] YES, PAGES

COMPUTER PROGRAM USED: NO (Mathcad wuyed)

[ YES, VALIDATION NOT REQ'D [REF. 3.5) [ YES, VALIDATED [OTHERS]

_[J _YES. VALIDATED [ES 412] PROGRAM VALIDATION CALCULATION
B. VERIFICATION CONTINUED, ATTACHMENT

VERIFICATION SCOPE: VeriCity 4o assure Prover iapate | metheds and arithmetic,
riasonable AumpTons anol outputs consished wivh meThodslsgy .

VERIFIER: Rabert Tustice «

ASSIGN BY: Al ?.,l:s - 7~ g -,
LEAD ENGINEER (DESIGNEE)DATE
VERIFIER/DATE APPROVAL/DATE
A AW SN A 2. 7. 0] 7/24/5
P J
C. RECORDS REEL NUMBER:
FRAME NUMBER:
TO PRS: ORIGINAL MAINTAINED BY-
INIT/DATE
[ SCE&G DE
[0 sceaG
[J VENDOR

DISTRIBUTION: CALC FILE (ORIGINAL)

PDE_____/SYSTEM ENG DE FILE 20.6602 ATTACH. 1 ONLY, COPY)
ES<12/Attachmen 1/Revision 1
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ES412
ATTACHMENT |
REV'SION 1
PAGL 2 OF 2
SOUTH CAROLINA ELECTRIC & GAS COMPANY PAGE
REVISION SUMMARY 20F /]

CALCULATION NO.

DCojs20-I34

REV NO. SUMMARY DESCRIPTION

o L uttial issue.

ES412ATTACHMENT VREVISION 1
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This calculation will determine the force required to overcome

postulated hydraulic pressure locking conditions (F.) for the following Power
Operated Gate Valve (POGV); XVG08889-S|

The methodology used is consistent with the Commonwealth Edison method to
predict the force required to overcome postulated pressure locking conditions.

This calculation will then compare F, ., to the opening structurai limit (MAOT)

and capability limit (MPOT) for the POGVs to determine if the valve is
capable of opening under the postulated hydraulic pressure locking condition.

Purpose:

Assumptions: 1.
2.
3.

References: 1

As stated in reference 1.

The use of the opening vaive factor will yizid more representative
results than the closing valve factor. VCSNS dynamic MOV testing has
shown that the two are not usually the same.

Others as stated throughout this calculation.

USER'S GUIDE FOR PRESLOK, A GATE VALVE PRESSURE LOCKING
ANALYSIS PROGRAM USING THE COMMONWEALTH EDISON MODEL,
REVISION 0, 1-2-86

USNRC Generic Letter 95-07, Pressue Locking of Safety-Related
Power-Operated Gate Valves

USNRC letter from Mr. Paul E. Fredrickson, Chief Special Inspection
Branch Division of Reactor Safety to Mr. Gary Taylor, Vice President
Nuclear Operations, SUMMARY OF PUBLIC WORKSHOPS TO DISCUSS
GENERIC LETTER 9507, "Pressure Locking and Thermal Binding of
Safety-Related Power-Operated Gate Valves”, dated 1-3-96

TWR 13157 Tab 85-7R1, GL-95-07 Additional info. S| System, dated
7-19-86

Diagnostic test tracez anJ associated Engineering Evaluation for MWR
9603392, dated 4-28-96

DC01620-067, Design Review and Capability for Rising Stem MOVs in the
RH, CS and S| Systems, Revision §

Fax from lke Ezekoye (West ) to Ron Osborne, GEOMETRIC
PARAMETERS FOR VALVE PRESSURE LOCK!NG ANALYSIS, dated 7-19-96

DC01520-050, GL 89-10 MOV Weak Link Calculations

Engineering Properties of Steel, American Society for Metals, 1982
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Methodology: The methodology used for the determination of Fiotal IS per pages 11

through 19 of ref. 1 except this calculation will use the opening valve
factor rather than the closing valve factor, as discussed in assumption 2.

The opening valve factor (VF ) will be corrected to account for the

difference in the mean seat diameter versus the effective seat port dia.
(seat port diameter plus the 1/16" seat chamfer) used in the determination
of the tested opening valve factor (VF). This is necessary because the
Westinghouse vaives use the effective seat port area rather than mean
seat area in the calculation of required operating thrust within the
minimum required thrust caiculations of reference 6. As such, the valve
factor (VF ) used within this calculation is determined as follows;

VF_, = VF * (effective seat port radius/mean seat radius)?

The opening structural margin evaluation will be based on a comparison of
Fiotai @nd MAOT as follows;

A positive value shows structural margin.

The opening capabiiity margin evaluation will be based on a comparison of
Fiotal and MPOT as follows;

MARGIN .., = (MPOT - Fooon VF oray

A positive value shows capability margin.

Computer Calculations: N/A (This calculation is done in Mathcad)
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This section of the program reads the sixteen items of input data from the plinput1.dat file.

i=0.15

input, - READ(plinputl)

P bonnet * inpmo-psi
P up ° input, -psi

P down - input,-psi

v = inputy

E = inputy-psi

D stem = input,y'in

t = input,-in Fpo = input, ,-1bf
a = input,-in VF = input,,
b - inputs'in MAOT = mputnlbf

MPOT - input, ;-Ibf

Hub = input, -
length = npulg-in ¢ = input, ¢-in

€ - input,-deg

DCO1520~134 Foge 5 of 1

[ LR T A
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Program PRESLOK, Version 1
INPUTS:
Bonnet Pressure P bonnet =479 *psi
(ref. 4)
Upstream Pressure(ref. 4) P up = 0-psi
Downstream Pressure(ref. 4) P gown = 0+psi
Disk Thickness(ref. 7) t=2.744-in
(taken at centerline of the hub vertically)
Seat Radius(ref. 7) a+ 5011-in
(corresponding to mean seat diameter)
Hub Radius(ref. 7) (taken at plane of symmetry, b =269 :in
perpendicular to the hub, radius of circle
of equivalent area for non-circular hubs)
Effective Seat Port Radius(ref. 6) 644090
Seat Angle(ref. 8) = 6 =7-deg
Poisson's Ratio(ref. 8) (disk material at temperature) v=03
Modulus of Elasticity(ref. 8) (disk material at temperature) E=2810" «psi
Static Pullout Force(ref. §) F po = 22833 +1bf
(measured value from diagnostic test)
Valve Factor(ref. 6 VF =0.65
thrust calc.)
Stem Diameter(ref. 6) D gtem =2.5-in
Hub Length(ref. 7) Hub jengty =0.82in
(from inside face of disk to inside face of disk)
Open Structural Limit (ref. 6) MAOT = 140000 - Ibf

Open Thrust Capability (ref. 6) MPOT = 78445 + [bf



Program PRESLOK, Version 1

PRESSURE FORCE CALCULATIONS

Open valve factor corrected for mean seat dia.
2

(£)
VFCO - VF;‘

Coefficient of friction between disk and seat:
cos(0)

Average DP across disks:

Pup~Pyg
DPavg = P ponnet - . - e

Disk Stiffness Constants

E(1)°

12'1;] -V

D -

-

F N
=

ol
‘i

L=

o

| -
™|

L
L ]
o

C01520-134
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VF oo =0.503

u=0471

DPavg =479 -psi

D =5298-10" -Ibfin

G =1.077-10" psi

C 5 =0.0881

C 3 =0012

Cg=0.7512

C g =0.2838



Program PRESLOK, Version 1
Geometry Factors: (continued)
[ [ 210
a l+v ,’a" 1-v 8\ |
Loz G) ) ]
[ R 4 pipe 2 1
] “‘b b ‘b‘ /b\ ,/.
et 1 s Bile) +8ilo) o dil=1 s |- st
L“ & 1 4\.1 \ ‘.\', )2 2 lnl‘ ,,\
r 4 a2 ]
1 1-v| IR IS ra\1]
bar et - ) -G 10 onfe)]
Moment
rDPavg-azr Co 2 .2
i e A
DP‘V‘ /3 -

Qb . *‘ﬁ"".l - b",

Deflection due tu pressure and bending:

# 2’ I)Pavg-a‘

a
Ybg Mg C2- Qv Cs-—5—1Ln

Deflection due to pressure and shear stress:
a 3

lb
b T la

Kga = -03/21n

Deflection due to hub stretch:
P force = n(a® - b ‘DPavg

P force HUb jength

Y stretch *

Enclosure 4
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Lg=0

L 11 =0.002

L 17 =0.0793

M pp =-1733.8 -Ibf

Ibf
Qp=1587.1

Ybq = 3581710 -in

K g =0.1591

Y sq = 64747107 i

Y stretch = 1.7253-10 -in

fiang 0.4
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Yq =-1.1782:10* .in

Program PRESLOK, Version 1
Total deflection due to pressure forces (per Ibf/in.):

Yq " Ybq*¥sq~Ystretch
Deflection due to seat contact force and shear stress (per Ibf/in.):
‘Lz_mefEfa‘ ;
. 8/ 1% =-1263107 +.
Ysw*© ;_”——?ff*~”~_ Ysw =12 TTof,|
l\-i;/}
Deflection due to seat contact force and bending (per Ibf/in.):
3\ [ /C [ 1aC - ; 1 g
i el 9 a < i
Yow =B /| &3/ —*—‘-L9‘-~5'C3'-L3l Y pw =-9.41:10 'W
l ; J ‘\‘E,
Deflection due to hub compression
2-x-a HUb jength’ g in
. - =.2 Y P
Y empr =-2:022-10 ToF
\in
¥ in
Y w =-2.406-10 TIbFT
1\\'5)

y s S ————
cmpr %) 3E “

Total deflection due to seat contact force (per Ibf/in.):
Yw “Ybw* ¥Ysw Y cempr

Seat Contact Force for which deflection is equal to

previously calculated deflection from pressure forces:
F g=15417.31bf

g

2"!'3""'

F <
s ¥

. 2
Page 9 0

L



UNSEATING FORCES
Fpackmg is included in measured static pullout Force

F piston ° ;'Dslem2‘P bonnet

F vert = %8”sin(8): (2P ponpet - P yp - P down
F presiock = 2'F g:(p-cos(8) - sin(8))

F total = -F piston * F vert + F preslock * F po

F total =40336.3 -1bf

MARGIN EVALUATION

MARGIN ¢ =247 1%

MPOT F o
MARGIN ggp + ————

MARGIN cap = 9448 %

Enclosure 4
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F vert =9210-Ibf

F po = 22833 -Ibf

CONCLUSION: Based on the methods used throughout this calculation, it can be
concluded that XVG08889-S! is capable of overcoming the postulated

pressure locking forces.

hhhhhh
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ENGINEERS Serial 7
TECHNICAL WORK RECORD Engineer
Date _7/24/9
Project Title DC01520-134 VERIFICATION Tab 95-7R]1 Page _ |

THIS IS A VERIFICATION IN ACCORDANCE WITH ES - 412 & 110.

DESIGN CALCULATION DC0152-134 REV.0 “Force Required to Overcome

Pressure Locking of XVG08885-SI1” meets all of the requirements of
ES-412 And ES-110.

CALCULATION EVALUATION :

1, Calculation DC0152-134 REV.0 includes ail necessary information.
Inputs are correctly incorporated into the calculation.

2, Assumptions are reasonable, are adequately described and are
justifiable.

3, The Methodology is consistent with industry pressure locking
thrust calculations. The Commonwealth Edision methodology is
recognized by the industry and the NRC as one of the best.

4, All references are adeguately defined.

5, All other design verification questions listed on attachment II
of ES~110 are not applicable to this design calculation.

6, The calculation, which was performed in MATHCAD, was verified
by perfoming the sample problem given in Westinghouse letter
ESBU/WOG-96-050, dated February 13, 1996 and verifying the
proper MATHCAD outputs.

CONCLUSION : CALCULATION DC0152-134 IS CORRECT AS IT IS WRITTEN
PER ES-412 AND 110.

ROBERT L; J'US’I‘IC!>

Systems Engineering



Enclosure 5
RC-96-0182
Page 1

VCSENS RESPONSEE TO THE REQUEST FOR ADDITIONAL INFORMATION CONCERNING
TEE STATIONS INITIAL GENERIC LETTER 95-07 "PRESSURE LOCKING AND

THERMAL BINDING OF SAFETY-RELATED POWER-OPERATED GATE VALVES"
SUBMITTAL.

This enclosure provides the additional information requested in part
5 of the enclosure to the NRC letter to Mr. Taylor, dated July 3,
1996 (REQUEST FOR ADDITIONAL INFORMATION -~ GENERIC LETTER 95-07,
"PRESSURE LOCKING AND THERMAL BINDING OF SAFETY-RELATED POWER

OPERATED GATE VALVES," VIRGIL C. SUMMER NUCLEAR STATION (TAC NO.
M93525).

ADDITIONAL INFORMATION REQUESTED:

5. "Through review of operational experience feedback, the staff is
aware of instances where licensees have completed design or
procedural modifications to preclude pressure locking or thermal
binding which may have had an adverse impact on plant safety due to
incomplete or incorrect evaluation of the potential effects of these
modifications. Please describe evaluations and training for plant
personnel that have been conducted for each design or procedural
modification completed to address potential pressure locking or
thermal binding concerns".

VCSNS ADDITIONAL INFORMATION:

5. The Recirculation Sump to RHR/LHSI Pump A/B valves (XVG08811A,6B-SI
and XVG08812A,B-SI) had holes drilled in their discs to mitigate
potential pressure locking conditions. The valve discs were
modified per MRF 22765B. The 10CFRS50.59 screening evaluation is
attached (See Attachment I). Plant personnel were trained on MRF
22765B as it relates to plant operation during licensed operator
requal training (See Attachment II).

The following surveillance test procedures were modified to
address potential pressure locking concerns:

Surveillance test procedure STP-220.001A "Motor Driven Emergency
Feedwater Pump and Valve Test" was revised to require monitoring
the opposite train's pressure during the test. The 10CFR50.59
screening evaluation is attached (See Attachment III).

Surveillance test procedure STP-205.004 "RHR Pump and Valve
Operability Test" was revised to eliminate the requirement for
closing the valves XVGO888A,B-SI (LHSI to RCS Cold Legs) during
the performance of the test, in operational modes 1 through 3. The
10CFR50.59 screening evaluation is attached (See Attachment IV).
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Surveillance test procedure STP-212.002 "Reactor Building Spray
Pump Test" was revised to require monitoring the opposite train's
pressure during the test and to require manually opening the valve
(XVGO3003A(B)~SP) on the tested train, after performing the pump
test, to ensure the valve's bonnet cavity is vented. The
10CFR50.59 screening evaluation is attached (See Attachment V).

Surveillance test procedure STP-223.002A "Service Water System
Pump Test" was revised to require that valves XVG03109A,B,C,D-SW
be placed in the open position during the pump test. The
10CFR50.59 screening evaluation is attached (See Attachment VI).

The discipline supervisor responsible for the procedure changes
determined that the changes did not require special training.
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10CFR50.58 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT MRF 22765 REV. MCN B
Activity Description Pressure Locking of S| Sump Recirc Valves
Screening Questions:
Yes No
A Does the activity represent a change to the procedures described Od 24
in the FSAR or FPER?
Duscussaon oilhebassforme answer: Mmum
Yes No
B Does the activity represent a change to the facility as desciibed B 0O
in the FSAR or FPER?
D-smon of the bas-s for the answer: M&F_zzzsmmmm__
Yes No
C. Does the activity represent a test or expenment not described in O &2
the FSAR or FPER?
Dnscusslon of the basas for the answer: mg_lmmg_ﬂm
lodkng and |s ecommended by INPO st NG, o -
Yes No
D. Does the activity represent a change to the Technical Specffications? O X
Dmsnonofmebasnsiormeanswer Th ivit illn‘
M -/ 5 . »J&L 14)3/95
parer's Sonstu@ Date Independem Rewéwers Sign./ Date

/0/4[[&;’..
Approval Signature 7 Date
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VIRGIL C. SUMMER NUCLEAR STATION
10CFR50.59 SAFETY EVALUATION WORKSHEET

Check Applicable Yes[ ]anc No [ |Indications

PARENT DOCUMENT (!ME ZZ 2 e

Does this evaluation change the Final Safety Analysis Report

mew @

or Fire Protecuon Evaluation Report?

TECH. SPEC. REFERENCE

Section

Page

S 5.%

5:3.)

(364

-—

Not acdressed in
Tecn Specs. [ |

NUC oic. Reviewer

@ FSAR/FPER REFERENCE
vesit Nol ] Chapter Secuon Page
b .22 — ..
Is a change in Tech. J@ 6.3.2.2.6.1| —
S~ Specification involved? T‘,‘ %i-
@ b able 6.2-s4]
Yes| | No [ Not agaressed in
FSAR/FPER [ ]
\
UNREVIEWED SAFETY QUESTION DETERMINATION:
Answer the seven guestions on pages 2 and 3. Provide specific reasons
/ justifying the decision for the “yes” or "no” answers
Date

1

PSRCUNSRC
Review

l

NOTE:

Restatement of the question in 2 negative sense or making 2 simple
statement of conclusion is not sufficient and shall be avoided. It s
recogn:zed, however, that for certain very simpie activities, a

1atement of the conciusion with identification of references
consuited to support the conclusion will be adeguate

Reguest and Rece:ve
Nuclear Regulatory
Commussion Authorization
For Change Prior

To iImpiementation e
Of the Subject Change

Compiete the items below after the questions on pages 2 and 3 have
been aadressed.

i

Authorization

Denied

L 4

Abort
The Change

*1f answer (1) 1s “yes” but answers (2) and (3) are "no”,
then the change s reportabie under 10CFR50.59b anc a
description of the change will be included in the Annual
Report. If answer (2)is “yes” then 10CFR50.59 is not
applicable. Proceed to 10CFR50 90

l All Answers No [«

O Any Answer Yes [ | l
'3 -

Authorization initiate
Received The Change
Uy LTV [ 9-/5-
Leac Engineer/Prepafgr Date

So- .U ) 1 16/3/
Incepenaent Reviever ate
LTINS

Apprcw:a« g.gnature t
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10CFR50.59 SAFETY EVALUATION QUESTIONS PARENT DOCUMENT #fF 22765 A [«
YES NO
1. May the proposed activity increase the probability Y
of occurrence of an accident previously evaluated
in the FSAR or FPER?
Basis: S @ /lc{f(;/ Tt.\/f
YES NO
2. May the proposed activity increase the X
consequences of an accident previously evaluated
in the FSAR or FPER? .
Basis: See ] 7’{'1( [q;/( Tu/(
. i P
3. May the proposed activity increase the probability X
of occurrence of a malfunction of eguipment
important to safety previously evaluated in the FSAR or FPER?
Basis:___ Soe ﬁﬂréri Tk
13
4. May the proposed activity increase the conseguences X

of a melfunction of eguipment important to safety
previously evaluated in the FSAR or FPER?

Sas1sz_§ﬁ€ 4/74651/ [/
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PARENT DOCUMENT MO 22745~ Ml /8

YES

May the proposed activity create the possibility of an

accident of a different type than any previously evaluated
in the FSAR or FPER?

NO

X

Basis: f;pe A;?éZ?;u{};%’ 771~/f?

May t
diffe
T0 sa

gasis

<
{34
w

he proposed activity create the possibility of a
rent type of malfunction of equipment important

> 15

fety than any previously evaluated in the FSAR or FPER?

: Ser o 7§;Lu{}cﬂ’ 27107/2.'

YES

Does the proposed activity reduce the margin of safety

as definec in the basis for any technical specification?

Basis:

-
o

See glteclel TN

NOTE: Attach additional supportive documentation to this form.
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ENGINEERS Serial 11917
TECHNICAL WORK RECORD Engineer M Dantzler
Date 9-15-95
Project Title | S Ev ion f 2765. M Tab 14 Page ]l of

1. May the proposed activity increase the probability of occurrence of an accident previously evaluated in
the FSAR or FPER? NO

Basis: The proposed change will result in a hole being drilled on the RB side of the discs of the
XVG08811 valves. and a hole on the RHR side of the XVGO08812 valves. This activity will not increase
the probability of occurrence of accidents as described in chapters 6 and 15 of the FSAR nor will it affect
the evaluations of the FPER. Supporting factors are:

e Although the design of the valves will be altered by the hole. the structural integrity of the discs
will be unaffected (see Westinghouse letter #CGE-95-030).

*  The overall system performance will be umaffacted by the modificarion. The valves will become
unidirectional as a result of this modification. but this will not affect the function for which these
valves are designed. The XVGO8811 valves will still seal against RB pressure, and the
XVGO08812 valves will still seal against RHR system pressure. Individually, these valves will
provide uni-directional isolation; however, in tandem. they will provide bi-directional isolation.

e These valves provide isolation between the SI Recirculation Sump and the RHR system. They
automatically open during an SI when the RWST reaches its Lo-Lo level in order to place the
plant in the recirculation mode for accident mitigation. These valves, and their interfaces with
other equipment/systems. have no effect on the probability of the initiation of accidents described
in the FSAR or FPER.

-~

2. May the proposed activity increase the consequences of an accident previously evaluated in the FSAR
or FPER? NO ‘

Basis: The XVG08811 vaives and the XVGO08812 vaives function to provide & path for low head aud high
head post-LOCA recirculation. The XVGO8811 valves also function as containment isolation valves. The
prenosed modification to these valves will not adversely affect these functions. and, therefore, it will not
increase the consequences of accidents previously evaluated in the FSAR or FPER. Supporting factors
are:

e The purpose of the proposed modification is to provide additional assurance that the valves will
not become pressure-locked. and will open when needed to provide 2 post-LOCA recirculation
path, thereby mitigating the radiological consequences of a LOCA.

e  The modification to the XVGO08811 valves will not degrade the function of these vaives as
containment isolation valves. Flexible wedge gate valves utilize a difference in sysiem pressure
to wedge the disc against the seat opposite the higher system pressure. This seat. thex. is the
sealing boundary for the valve disc. Since the XVGO08811 valves must seal against RB design
pressure in their function as containment isolation vaives, sealing must occur at the seat opposite
1o the RB. Drilling the hole on the RB side of the disc will not affect the capability of this valve
1o isolate against RB pressure since sealing will occur at the seat opposite to the RB.

‘¢
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ENGINEERS Serial 11917
TECHNICAL WORK RECORD Engineer M.Dantzler

Date 9-13-95
Projeet Title 10CFR30 59 Evaluation for MRF 22765 MCN B Tab_i4  Page of

3. May the proposed activity increase the probability of occurrence of & malfunction of equipment
imporiant o safety previoush evaluaied in the FSAR or FPER? NO

Basis' The XVGURE] Ivaives and the XVGUBK 12 valves are safe shutdown components (SSC):. however.
Lhe proposed modification will have negligible cffects on the structural integrity of the valves” discs and
will. in fact. increasc the reliability of the valves by ensuring that they will not be susceptible 10 pressure
locking. No other imponant 1o safety ( ITS) equipment will be affected. either directiv or indirectly. by
this modification. Supporung faciors arc:

e The proposed sizc and location of the hole will not affect the struciural integrity of the discs
(refer 10 Westinghouse letier CGE-93-030)

¢ The hole will provide a drain path from the bounct 10 the high pressure side of the valve. thereb
providing assurance agains! pressure locking

. Although. mdnidually the valves will provide uni-directional 1solation. in tandem they will
maintain bi-dircctional 1solation capability: therefore. imerfaces with other ITS equipment will
be unafTecied by this modification,

4. Man the proposed activiiy increase the consequences of a malfunction of equipment important 1o safen
previoushy evaluaied i the FSAR or FPER? NO

asis The proposed change will nol result in o differemt response of the ECCS or safety related svsiems
and components 10 accident scenarios than that postulaied in the FSAR or FPER. No new equipment
malfunciions will be introduced that will affect fission product barrier integrity. Therefore. it 1s concluded
thai the proposcd changes will not increase the consequences of 4 malfunciion of equipment imponant 10
safen previoush' evaluated in the FSAR or FPER. B

5. Ma the proposcd activity creaie the possibility of an accident of a different type than any previousi
evaluaicd in the FSAR or FPER? NO

Basis' The proposed change will not causc the inmzanion of an acoident. create amy new hmiung single
failure. or result i am evemt previously deemed incredible being made credible.  As such. the change will
noi creaie the possibiliy of an accident different than any evaluaied in the FSAR or FPER.

6 M the proposed activiy crcate the possibiliny of a different tyvpe of malfunction of equipment
important o safety than amy previoush evaluaied in the FSAR or FPER? NO

asis  The proposed change wili not adversch affect the operation of the Reactor Protection Svstem,
Engineering Safety Features. or other svsiems. components. or devices required for accident mitigation
These svsiems. including the ECCS. will renunn quahified and capabic 1o perform therr design function

b
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ENCINEERS Serial 11917
TECHNICAL WORK RECORD Engineer M Danizier

Date 9-15-95
Project Title_1OCFRS0.59 Evaluation for MRF 22763 MCNB Tabl4 Page3of

* for the proposed change. Therefore. the proposed change will not create the possibility of a maifunction
of equipment important 10 safety different than previoush cvaluated in the FSAR or FPER.

7. Docs the proposed activity reduce the margin of safety as defined in the basis for any Technical
Specification? NO

Bagis: The proposed modification will not affect anv margin of safety as described in the Tech. Specs..
FSAR. FPER. or SER. The modification will afTect containracnt isolation vaives. XVGOS811AEB:
however. the modification will not affect the side of the disc (RHR side) which is utilized for 1solating
contmnment. thercfore. the tvpe C iesting Icak raies for these valves will be unaffecied



MRF-22305
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MRF-22291
MRF-22467
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r
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MRF-90107
MRF-22177G
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LESSON PLAN
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TIME: 1.0 HOUR
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ol NUCLEAR OPERA " ON TRAINING

PLANT MODIFICATIONS
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L OBJECTIVES

A. TERMINAL OBJECTIVE: The student shall be able to relate the plant

modification to the operation of the V.C. Summer Station.

B.  ENABLING OBJECTIVES: The student shall be able to-

1. OUTLINE the background that necessitated the need to change plant
equipment.

2. STATE the purpose(s) for the modification
3. DESCRIBE the system/component changes.
4. RELATE the changes of the modification to the operation of the V.C.

Summer Station, including System Operating Procedure, Technical
Specifications, etc.

DAVCSI\LPWORDMRFMCNLP DOC |
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1L DETAILED DESCRIPTION

A.  Cyde9 MRFs
1. MRF-22305 RMAOOOSA(B) Removal

Removed RMAOO0SA(B), Auxiliary Building Charcoal Plenuin
radiation monitors.

Had a poor operating history and had been inoperable for several
years.

No regulatory requirements for these monitors.

2. MCN-20009D MSR Tube Bundle Replacement

a
b.

c.

Replaced the MSR tube bundle in 1993.

MCN D made minor changes to the forth stage drain valve logic.

The base MRF had the arain valve to heater ] A(B) open when

1) power was greater then 40 percent,

2) heater level was not at the Hi-Hi setpoint

3) Reheater Drain Tank dump valve to the condenser was not
opened.
a) Once the forth stage drain to the heater is opened,

the drain valve to the condenser closes.

MCN D added an additional input

In summary, when the following conditions are met, the forth stage

drain valve to number 1 heater, XVT02068A(B) will open:

1. XVG02859A-MS, main steam line to MSR drain valve, is
closed

2 Power level is greater than 40 percent (IPS05636)

3. Heater 1A(B) level is less than its HI-HI level setpoint

4 ILV03704 (ILV03714) Reheater Drain Tank Condenser
Dump Valve, is closed

DAVCSINLPWORDWMRFMCNLP .DOC 2
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4 MRF- 22177GCHANGE TO LOW FLOW SETPOINT ON RML-8
a MCN G of MRF 22177 changes the low flow setpoint of RML-8

from 1.9 gpm to 4.0 gpm decreasing
b. Requires RML-8 to be manually reset after sufficient flow is re-
established from a low flow condition.

5. MRF 22765B Press Lock of SI Sump Recirc Valves
a. IN 95-14
b. Pressure locking of the containment sump isolation valves

MVGO8811A(B)-SI and MVGO8812A(B)-SI due to high
temperature sump water following a LOCA

3 Fluid becomes pressurized within the valve bonnet and that this
pressurization creates a differential pressure across the valve disc

d Preventing the actuator from overcoming the added thrust
requirements.

e Valves would therefore fail in the closed direction, resulting in 2
loss of all SI flow following RWST depletion.

f MRF 22765 provided a temporary solution

g Established 10 foot water seal between the SI sumps and the
valves

h Limit the temperature rise in the valve bonnet during ‘post LOCA
conditions.

1 Limit the pressurization within the disc to within the capability of
the valve actuator.

]. The MRF also required that the valves be stroked following decay
heat removal with the RHR system.

k. Relieve any pressure that built up within the disc during the
cooldown operation.

1 RWST maximurr, allowed level was reduced by 1%.

m. The level in the sump was limited to the 408 elevation

n Sump water had to be at 2 boron concentration equal to the RWST.

D:\VCS) _PWORDWMRFMCNLP DOC 6
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0. A quarterly surveillance was implemented to verify that the water
leg was still there

p. Permanent fix is holes drilled through valve discs

6. MRF 22771 RC SYSTEM VENTING
a Each outage, PVC piping is installed in the Reactor Building (RB)
from the PRT and RCDT to the top of the pressurizer and then to
the RB purge exhaust manifoid
b. Purge gases from the tanks without contaminating the RB.
c. Cost of installation and removal is $12,500.00 per outage.
d Replace the PVC piping will steel pipe and tube.

7. ETBT 411 Loose Parts Monitoring System
a Siemens Loose Parts Monitoring System (LPMS)
b. Detects loose parts in the Reactor Coolant System (RCS)

c. Structure-borne acoustic signals that originate from parts hitting
against the walls or internals.

d. Accomplished by using piezoelectric accelerometers with sensitivity
in the audible frequency range.

e Components are located in the same location s the old system.

f Once the system is in place and is in automatic, there are no

operational procedures for the actual monitoring process.
g Observation of the system entails the following:
1) Periodically check system switches set to normal.
2) Watch for LED indication of trouble in Signal Conditioning
Unit of the LPMS.
3) Check the Main Computer Monitor for error messages.

4) Penodically listen to the audiochannels to detect differences
in sound.

5) Acknowledge event alarm or system failure alarm.

D:AVCSINLPWORD\MRFMCNLP.DOC 7
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10 CFR 50.59 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT STP-220.001A REV. 4 CHANGE B_

Activity Description:

The proposed activity is Change B to Revision 4 of STP-220.001A. The purpose of this
change was to incorporate the following:

Steps 6.6, 6.7, 6.8 and 6.9, added Cop in accordance with RC-96-0032, Response to
GL 95-07, Pressure Locking and Thermal Binding of SR Power Operated Gate Valves.

Renumbered Step 8.3.4 to 8.3.6 and added Npy Pcap per NCN-4099, Suction Piping
Over - Pressure Concem, 2-7-81.

Added Step 9.9, RC-86-0032, Response to GL 95-07, Pressure Locking and Thermal
Binding of SR Power Operated Gate Valves

Added Steps 8.3.4 and 8.3.5 and associated Cgp Pcap in accordance with RC-96-0032,
gesponv s'e to GL 95-07, Pressure Locking and Thermal Binding of SR Power Operated
ate Valves.

Attachment IVA, corrected step number from 5.5.3 to 5.1.3 to correct typo.

Attachment IVA and VA, Steps 6.6.2.C and 6.8.5, added Cpp and changed the peak
suction header pressure limit from <275 psig to <100 psig in accordance with the
commitment requirements of the V.C. Summer Tesponse to GL 95-07, Pressurs
Locking and Thermal Binding of SR Power Operated Gate Valves.

Attachment IVB, corrected step number from 5.5.3 to 5.1.3 to correct typo.

Attachment IVB and VB, Steps 6.7.2.C and 6.9.5, added Cgp and changed the peak
suction header pressure limit from <275 psig to <100 Fﬁig in accordance with RC-
96-0032, Response toc GL 85-07, Pressure Locking and Thermal Binding of SR Power
Operated Gate Valves.

Updated procedure format as suggested during the procedure review process.

The original intent of this procedure was to perform periodic surveillance testing of
Emergency Feedwater System components in accordance with GTP-301 and GTP-302
as required by FSAR Section 5.7.7 and Technical Specification Surveillance
Requirements 4.0.5, 4.7.1.2.2.1 and 4.3.2.1 Table 4.3-2 ltems 6a and 6b. This original
intent remains unchanged.

Page 10of 3
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10 CFR 50.59 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT STP-220.001A REV. 4 CHANGE B_

Screening Questions:
YES NO
A. Does the activity represent a change to the procedures described in .
the FSAR or FPER?

FSAR Section 5.7.7 states the requirements to perform the surveillance test activities
performed by STP-220.001A. FSAR Section 13.5.8 describes the general content of a
Surveillance Test Procedure. However no system or componeit specific details are
presented by these FSAR Sections.

FSAR Section 7.3.2.2.5 describes in general the testing methodology of the
Engineered Safety Features Actuation System but does not provide specific detail
into the testing of each associated component.

FSAR Section 10.4.9 states that testing of the Emergency Feedwater Pumps will be
conducted in accordance with ASME Section XI but does not provide any specific
details as to the test methodology or procedure to be used.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7, 7.3.2, 10.4.9 and 13.5, the proposed activity does not
represent a change to procedures as described in the FSAR or FPER.

YES NO

B. Does the activity represent a change to the facility as described -, X
in the FSAR or FPER?

STP-220.001A is designed to perform surveillance testing of the Motor Driven
Emergency Feedwater Pumps utiizing existing plant components, controls, test
connections, process instruments and the installed testing capabilities of the
Engineered Safety Features Actuation System. No modifications or changes to the
plant are represented by this surveillance test procedure.

Based on the above statements, the description of the proposed activity, and the

review of FSAR Sections 5.7.7, 7.3.2, and 10.4.9, the proposed activity does not
represent a change to the facility as described in the FSAR or FPER.

Page2of 3
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10 CFR 50.59 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT STP-220.001A REV. 4 CHANGE B _

YES NO
C. Does the activity represent a test or experiment not described in X
the FSAR or FPER? e BT

STP-220.001A is designed to perform surveillance testing of the Motor Driven
Emergency Feedwater Pumps utilizing existing plant components, controls, test
connections, process instruments and the installed testing capabilities of the
Englneered Safety Features Actuation System. This testing is performed as required
by FSAR Sections 5.7.7, 7.3.2.2.5 and 10.4.9.

Based on the above statements, the review of FSAR Sections 5.7.7, 7.3.2, and 10.4.9,
gmsaAgropF%Eag activity does not represent a test or experiment not described in the
or A

YES NO

D. Does the activity represent a change to the Technical N 2
Specifications?

In addition to "C" above STP-220.001A is designed to perform surveillance testing of
the Motor Driven Emergency Feedwater Pumps in accordance with Technical
Specification Surveillance Requirements 4.0.5, 4.7.1.2.a.1, and 4.3.2.1 Table 4.3-2
Items 6a and 6b. The proposed change has not altered this requirement.

Based on the above statements, the description of the proposed activity, and the
review of Technical Specification Surveillance Requirements 4.0.5, 4.7.1.2.a.1, and
4.3.2.1 Table 4.3-2 Items 6a and 6b and Technical Specifications 3.3.2 and 3.7.1.2, the
proposed activity does not represent a change to Technical Specifications.

eI I L e 2005 Q% 200%

Preparer's Signature Date Independent Reviewer's Signature/Date

QA? ber AL

proval Signature Date

Page 3 of 3
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10 CFR 50.59 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT STP-205.004 REV. 2 CHANGE B _

Activity Description:

The prorosed activity is Change B to Revision 2 of STP-205.004. The purpose of this
change is to incorporate the following:

1. Address the requirements of RTS# LTR950007. This was acoomglished by adding
Steps 6.1.4 and 6.2.4, in which XVG08888A-SI and XVG08888B-S! are closed only
in Modes 4, § or 6. Attachments IIlA and IIB were changed to ensure that
XVG08888A-S!I and XV(G08888B-S! remain open in modes 1, 2 and 3. Maintaining
XVG08888A-SI and XVG08888B-S| open during testing while in Modes 1, 2 or 3
will have no effect on the performance of the required testing.

2. Address the recommendation of RTS# ONO 9850204. This was accomplished by
addings Steps 619 C and 6.2.9.C, which provide guidance for depressurization of
RHR Header A or B if the pressure indicated on the associated F-bi'eld Standard is

greater than 60 psig. The depressurization is accomplished using the local sample

connections installed on each RHR header. Attachments IlA and IIB were updated
to include the valves manipulated during Steps 6.1.9.C and 6.2.8.C.

The original intent of this procedure was to perform inservice testing of the Residual
Heat Removal System / Safety Injection System components in accordance with the
requirements of FSAR Section 5.7.7 and Technical Specification 4.0.5. This intent
remains unchanged.

Screening Questions:

YES NO
A. Does the activity represent a change to the procedures described in _ X
the FSAR or FPER?

FSAR Section 5.7.7 states the requirements to perform the surveillance test activities
performed by STP-205.004. FSAR Section 13.5.8 describes the general content of a
Surveillance Test Procedure. However, no system or component specific details are
presented by these FSAR Sections.

FSAR Section 6.3.4 describes in general the test activities that are performed during
testg:? of the RHR and Safety Injection System components but does not provide
specific detail into the testing of each associated component. FSAR Section 6.3.4.4
states testing of RHR and Safety Injection System components will be conducted in
accordance with ASME Section Xi but does not provide any specific details as to the
test methodology or procedure to be used.

Based on the above statements, the description of the proposed activity, and the

review of FSAR Sections 5.7.7, 6.3 and 13.5, the proposed activity does not represent
a change to procedures as described in the FSAR or FPER.

Page 1of 3
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10 CFR 50.59 SCREENING PROCESS WORKSHEET
PARENT DOCUMENT STP-205.004 REV. 2 CHANGE B_

YES NO

B. Does the activity represent a change to the facility as described X
in the FSAR or FPER? e 4

The purpose of this procedure is to perform inservice testing of Residual Heat

Removal System / Safety Injection System components in accordance with the
requirements of FSAR Section 5.7.7.

FSAR Section 6.3.4 describes in general the fest activities that are performed during
testing of the RHR anc Safety Injection System components but does not provide
specific detail into the testing of each associated component. FSAR Section 6.3.4.4
states testing of RHR and Safet; Injection System components will be conducted in
accordance with ASME Section X| but does not provide any specific details as to the
test methodology or procedure to be used.

The test activities performed by STP-205.004 are conducted using installed plant
components, controls and test connections. Ne modifications to the facility are
performed or required by the performance of STP-205.004.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7, 6.3 and 13.5, the proposed activity does not represent
a change to the facility as described in the FSAR or FPER.

YES NO

C. Does the activi regresent a test or experiment not described in - X
the FSAR or FPER?

The purpose of this procedure is to perform inservice testing of Residual Heat
Removal System / Safety Injection System components in accordance with the
requirements of FSAR Section 5.7.7.

FSAR Section 6.3.4 describes in general the test activities that are performed during
testing of the RHR and Safety Injection System components but does not provide
specific detail into the testing of each associated component. FSAR Section 6.3.4.4
states testing of RHR and Safet;'( Injection System components will be conducted in
accordance with ASME Section XI but does not provide any specific details as to the
test methodology or procedure to be used.

Based on the above statements, the description of the proposed activity, and the

review of FSAR Sections 5.7.7, 6.3 and 13.5, the proposed activity does not represent
a test or experiment not described in the FSAR or FPER.

Page 2 of 3
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YES NO

D. Does the activity represent a change to the Technical Sl
Specifications?

In addition to "C" above, STP-205.004 is designed to perform survelllance testing of
RHR and Safety Injection System components in accordance with Technical
Specification Surveillance Requirements 4.0.5, 4.5.212 and 4.5.3.1. The proposed
change has not altered this intent.

Based on the above statements, the description of the proposed activirsy, and the
review of Technical Specification Surveillance Requirements 4.0.5, 4.5.2f2 and
4.5.3.1 and Technical Specifications 3.4.1.3, 3.4.1.4.1, 3.4.1.4.2, 35.2, 35.3, 398.7.1,
and 3.9.7.2, the proposed activity does not represent @ change 10 echnigal
Specifications.

@MM%M 2174

* N ZE7Fy
Preparer's Signature Date Independent Reviéwer's Signature/Date
m«—A 2|1 \c\&
Approval Signature Date
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Activity Description:

The proposed activity is Change C to Revision 2 of STP-212.002. The purpose of this
change was to incorporate the following:

1. Steps 6.1.4.G, 6.1.4.J, 6.1.5.D, 6.24.G, 6.2.4.J anc 6.2.5.D, added to monitor the
opposite train of Reactor Building Srray for any increase in system pressure
during testing. Attachments IllA and llIB, added data blocks to record opposite
train pressures.

2. Steps 6.1.6.A and 6.2.6.A, added steps to manually verify that XVG03003A/B-SP
were not pressure locked following the compietion of pump testing. This also
included the performance of a complete valve stroke cycle for XVG0O3003A/B-SP
following closure of the power surply breaker to ensure that the MOV will
operate satisfactorily following manual operaticn,

3. Steps 8.34 and 8.3.5, added to incorporate the limit of 80 psig for the pressure
increase of the opposite train during pump testing.

4. Step 9.7, incorporated reference to RC-96-0032, response to GL 95-07,

5. Added Coy Pcap as required to preserve the responses to GL 95-07 as recorded in
RC-96-0032. .

The original intent of this procedure was to perform periodic surveillance testing of
Reactor Building Spray Systern components in accordance with GTP-301 and GTP-302
as required by FSAR Section 5.7.7 and Technical Specification Surveillance
Requirements 4.0.5, 4.6.2.1.b, 4.3.2.1 Table 4.3-2 ltem 2.b, and 4.8.4.2.a. This original
intent remains unchanged.

Screening Questions:
YES NO
A. Does the activity represent a change to the procedures described in R
the FSAR or FPER?

FSAR Section 5.7.7 states the requirements to perform the surveillance test activities
performed by STP-212.002. FSAR Section 13.5.8 describes the general content of a
Surveillance Test Procedure. However no system or component specific details are
presented by these FSAR Sections.

FSAR Section 7.83.2.25 describes in general the testing methodology of the
Engineered Safety Features Actuation System but does not provide specific detail
into the testing of each associated component.

FSAR Section 6.2.2.4.1.1, System Actuation Tests, describes the testing methodology
incorporated by this procedure for the testing of K644, Spray Actuation Relays.
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FSAR Section 6.2.2.4.1 states that testing of the Reactor Building Spray System will be
conducted in accordance with ASME éection X| but does not provide any specific
details as to the test methodology or procedure to be used.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections §.7.7, 6.2.2, 7.3.2, and 13.5, the proposed activity does not
represent a change to procedures as described in the FSAR or FPER.

YES NO

B. Does the activity represent a change to the facility as described —_ X
in the FSAR or FPER?

STP-212.002 is designed to perform surveillance testing of Reactor Building Spray
System components utilizing existing plant components, controis, test connections,
grocess instruments and the installed testing capabilities of the Engineered Safety

eatures Actuation System. No modifications or changes to the plant are
represented by this surveillance test procedure.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7, 6.2.2, and 7.3.2, the prchosad activity does not
represent a change to the facility as described in the FSAR or FPER.

YES NO

C. Does the activity represent a test or experiment not described in - X
the FSAR or FPER?

STP-212.002 is designed to perform surveillance testing of Reactor Building Spray
System components utilizing existing plant components, controls, test connections,
process instruments and the installed testing capabilities of the Engineered Safety
Features Actuation System. This testing is performed as required by FSAR Section
5.7.7,6224.1,6224.1.1and 7.3.225.1.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7, 6.2.2, and 7.3.2, the proposed activity does not
represent a test or experiment not described in the FSAR or FPER.

YES NO

D. Does the activity represent a change to the Technical X
Specifications?

In addition to "C* above STP-212.002 is designed to perform surveillance testing of
Reactor Building Spray System components in accordance with Technical
Specification Surveillance Requirements 4.0.5, 4.6.2.1.b, 4.3.2.1 Table 4.3-2 Item 2.b,
and 4.8.4.2.a. The proposed changes have not altered this requirement.
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Based on the above statements, the description of the proposed activity, and the
review of Technical Specification Surveillance Requirements 4.0.5, 4.6.2.1.b, 4.3.2.1
Table 4.3-2 Item 2.b, and 4.8.4.2.a, and Technical Specifications 3.3.2, 3.6.2.1, 3.6.2.2,
and 3.84.2, the proposed activity does not represent a change to Technical

Specifications.

m@ﬂ%\ 3-5-76 _% 3-14-9%
Preparer's Signature Date Independent Reviewer's Signature/Date
09 W Ja\ab

Appmng Signature Date
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Activity Description:

The proposed activity is Change A to Revision 5 of STP-223.002A. This revision was
performed to implement the following:

1. Added Step 9.6.8, reference to RC-96-0032, Response to GL 95-07, Pressure
Locking and Themmai Binding of SR Power Operated Valves.

2. Enclosure 10.1 Page 2, corrected line spacing.

3. Attachment VIA, deleted Notes 1 and 2, changed the Test Position for
MVG-3109A and B to OPEN and added Cpp Pcap. This was performed in
response to RC-96-0032.

4. Attachment VIB, deleted Notes 1 and 2, changed the Test Position for
MVG-3109C and D to OPEN and added Cgz Pcap. This was performed in
response to RC-96-0032.

Prior to this chan\Fe, the Service Water Booster Pumps were tested with a flow path
through either XVGO3108A-SW or XVG03 109E-SVv for the A Pump and throug

either XVG03108C-SW or XVG03109D-SW for the B Pump. The following is an
evaluation of the change in test flowpath and the impact this will have on the

Service Water Booster Pumps and associated components during the performance of
the required testing.

FSAR Section 9.2.1.2, System Description, states that the reactor building cooling
units receive water from the service water booster pumps and the digital rod
position indication sYstern cooling unit is isolated from tne reactor building cooling
units by closing the isolation valves under safety injection, loss of non-Class 1E
power, or test conditions. Upon receipt of a safety injection signal, the ESFLS starts
the inactive loop at high speed. The service water booster pumps, with the throttling
orifices in the discharge piping, maintain system pressure inside the reactor building
above peak post accident pressure when service water flow is maintained to two
reactor building cooling units.

FSAR Section 9.2.1.3, Safety Evaluation, states that during a postulated LOCA, the
two service water booster pumps supplying service water to the reactor building
cooling units are started. Throttling orfices in the return lines control back pressure
to maintain service water pressure above long term post acciderit reactor building
ambient pressure.

The Service Water S¥stem DBD lists the capacity of the Service Water Booster Pumps
as a rated capacity of 4,000 gpm.
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MRF-21022 Post Mod Test Review as documented by TWR Serial 13867, Tab 11,
Dated 1-9-89, showed that the operation of the Service Water Booster Pumps with
two RBCUs in service resulted in the following flowrates:

1 RBCU 2 RBCU
XPPO0O45A 171 psi / 2450 gpm 168 psi/ 2670 gpm
XPP0045B 161 psi/ 2500 gpm 168 psi/ 2750 gpm

Design Calculation DC-433-0428-16, Service Water RBCU Disch. Orifice Size, was
performed to determine the required pressure drop for sizing orifice XPS-29, XPS-99
or FE-4468/98 to yield 2000+ gpm thru a single RBCU 70 sec. after diesel start signal
and less than 3500 gpm at 85 sec after diesel start signal, all valves fully stroked at 85
sec. This was performed to support MRF-21022. The results of which are shown
above.

It is concluded that the performance of Service Water Booster Pump testing with two
RBCUs in service will not operate the system outside its asbuilt configuration and
maximum flow parameters during testing performed by STP-223.002A as proposed
by Change A to Revision 5 of this procedure.

The original intent f this procedure was to perform surveillance testing of Service
Water System pun.z. and valves as required by FSAR Section 5.7.7 and Technical
Specifications 4.0.5 anc! 4.6.2.3.b.2. This intent remains unchanged by the proposed

activity.
Screening Questions:

YES NO
A. Does the activity represent a change to the procedures described X

in the FSAR or FPER? s

FSAR Section 5.7.7 states the requirements to perform the surveillance test activities
performed by STP-223.002A. FSAR Section 13.5.8 describes the general content of a
Surveiliance Test Procedure. However no system or component specific details are
presented by these FSAR Sections.

FSAR Section 8.2.1.4 states that normal operation verifies the operability and
gerfonnance of the Service Water pumps, therefore no periodic testinﬁ is necessary.

SAR Section 5.7.7.1 states that Code Class 2 and 3 pumps will be tested in
accordance with ASME Section XI. The Service Water Pumps will be tested by STP-
223.002A to satisfy the requirements of FSAR Section 5.7.7.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections §.7.7, 8.2.1 and 135, the proposed activity does not
represent a change to procedures as described in the FSAR or FPER.
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YES NO

B. Does the activity represent a change to the facility as described X
in the FEAR or FPER? all T

STP-223.002A is designed to perform surveillance testing of Service Water System
components utilizing existing plant components, controls, test connections and
process instruments. This testing is performed as required by FSAR Sections 5.7.7. The
changes made to this procedure by Revision 5 do not alter this intent.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7 and 9.2.1, the progosed activity does not represent a
change to the facility as described in the FSAR or FPER

YES NO
C. Does the activity represent a test or experiment not described in X
the FSAR or FPER?

STP-223.002A is designed to perform surveillance testing of Service Water System
components utilizing existing plant components, controis, test connections and
process instruments. This testing is performed as required by FSAR Sections 5.7.7. The
changes made to this procedure by Revision 5 do not alter this intent.

Based on the above statements, the description of the proposed activity, and the
review of FSAR Sections 5.7.7 and 8.2.1, the grggosed activity does not represent i
test or experiment not described in the FSAR or R.

YES NO

D. Does the activity represent a change to the Technical X
Specifications?

In addition to “C" above STP-223.002A is designed to perform surveillance testing of
Service Water System components in accordance with Technical Specification
Surveillance Requirements 4.0.5 and 4.6.2.3.b.2.

Based on the above statements, the description of the proposed activity, and the
review of Technical Specification Surveillance Requirements 4.0.5, and 4.6.2.3.b.2
and Technical Specifications 3.5.2, 3.5.3, 3.6.2.3, 3.7.1.3, 3.7.3, 3.7.4, 3.9.7.1, and
38.7.2, the proposed activity does not represent a change to Technical

Specifications.

LT N, 3776

Preparer's Signature Date Independent Reviewer's Signature/Date
O S/\\[\'uv){ 3 \ V‘\ CN

Approval Sid'\ature Date

Page 3of 3




