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EBASCO SERVICES INCORPORATED

SHEET 3 OF-39

‘LIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT UNIT 1
S

UBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-333

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-080592 0
Calculation No. Revision

Method of design verification (independent review) used
(Check method used):

1. Design Review X
2. Alternate Calculation NR
3. Qualification Test NR

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified.
(Calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.)

ethod 2: In the alternate calculation method, identify the pages where the
| alternate calculation has been included in the calculation package

and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of
this calculation and explain. :

This desian review was conducted in accordance with TVA Design Standards DS-M18.2.21 and DS-M18.2.22. Calculation
methodoloay and results were compared to these standards and were found to meet the technical requirements contained
therein. The design input and assumptions were verified and found to be reasonable. The calculation results are
adequately conservative. The computations were checked, and the evaluation of the ditferential and line pressure scenarios
was confirmed using the references in Section 5.0.

s 1refe7

Design Verifier Date
(Independent Reviewer)




EBASCO SERVICES INCORPORATED

. " SHEET 3A OF 39

CLIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT UNIT 1

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-333

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-080592 1
calculation No. Revision

Method of design verification (independent review) used
(Check method used):

1. Design Review X
2. DAlternate Calculation NR
3. Qualification Test NR

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified.
(Calculation is similar to another, based on accepted handbook
methods,. appropriate sensitivity studies included for confidence,
etc.)

Method 2: In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
and explain why this method is adequate.

ethod 3: In the qualification test method, identify the QA documented
source(s) where testing adeguately demonstrates the adequacy of
this calculation and explain.

This design review was conducted in accordance with TVA Design Standards DS-M18.2.21 and DS~
M18.2.22. Calculation methodology and results were compared to these standards and were
found to meet the technical requirements contained therein. The design input and assumptions
were verified and found to be reasonable. The calculation results are adeguately
conservative. The computations were checked, and the evaluation of the differential and line
pressure scenarios was confirmed using the references in Section 5.0.

I g .

il A S
A5G s (7 fov s

Design Verifier Date
(Independent Reviewer)
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SHEET 3B OF 29

‘ CLIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT
‘ UNIT - 1

SURJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE
CALCULATIONS FOR 1-FCV-68-333

| CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PLA-080592 2
Calculation No. Revision

Method of design verification (independent review) used
(Check method used):

1. Design Review X
2. Alternate Calculation NR
3. Qualification Test : NR

‘ Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the calculation and explain how the
adequacy was verified. (Calculation is similar to another, based on accepted handbook methods,
. appropriate sensitivity studies included for confidence, etc.)

‘ Method 2: In the alternate calculation method, identify the pages where the alternate calculation has been
| included in the calculation package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented source(s ) where testing adequately
demonstrates the adequacy of this calculation and ‘explain.

This desian review was conducted in accordance with TVA Design Standards DS-M18.2. 21 and DS-M18.2.22.
Calculation Methodology and results were compared to these standards and were found to meet the technical
requirements contained therein. The desion input and assumptions were verified and found to be reasonable. The
caloulation results are adeauately conservative. The computations were checked. and the evaluation of the
differential and line pressure scenarios was confirmed using the references in Section 5.0

///
.wa 7 - 7 / LETANGE

Desngn Verlﬁer Date
(Independent Reviewer)

./
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EBASCO SERVICES INCORPORATED

CLASSTIFICATION, CATEGORIZATION AND MAINTENANCE
OF DESIGN CALCULATIONS SHEET 3C OF 39

CALCULATION CLASSIFICATION & CATEGORIZATION

CALCULATION INFORMATION: MER-WBN- 68 23
WBN-68-D053 R4
PLANT/UNIT WBN IDENTIFIER EPM-PJA-080592 REV._Z B 4 I
RIMS NO. NR ISSUE DATE NR
TITLE DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE
REQUIREMENTS AND VALVE AND ACTUATOR CAPABILITY
ASSESSMENT FOR 1-FCV-68-333
SYSTEM(S), COMPONENT, FEATURE OR SUBJECT OF CALCULATION
SYSTEM/DESCRIPTION
(X) SAFETY SYSTEM SYSTEM NO. 68 ' : 22
(X) SAFETY RELATED FEATURE yiay A&£?054%z42u4?/%%356 njé/ ,
. z ) /‘//9
() NON-SAFETY SYSTEM SYSTEM NO.
( ) NON-SAFETY RELATED FEATURE
( ) PLANT ENVIRONMENT
(EQ, ETC.)
( ) APPENDIX R
() CIVIL STRUCTURES
() INSTRUMENTATION
(PAM, ETC.)
{ ) LICENSING
{ ) OTHER
CALCULATION CATEGORY _E06
FINAL CLASSIFICATION
(X) ESSENTIAL ( ) FILE ONLY 2
( ) DESIRABL ( ) SUPERSEDED Pey, 3
SUBMITTED ;6%2:4C§f DATE 47%7454' /%4y@W
, >
REVIEWED { ot %o Lt DATE 04 JA %94 ool
approvED ¢ W) acosll] Lr FAF. _ DntE 1Ju)ad /%L /L]Ll[cﬂ?
‘ \ 1ot R
THIS PAGE ADDED BY REVISION 2 oz KEV-4#
7t il |25
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EBASCO SERVICES INCORPORATED

CLASSIFICATION, CATEGORIZATION AND MAINTENANCE
OF DESIGN CALCULATIONS SHEET 3D OF

Attachment 1
CALCULATION CLASSIFICATION & CATEGORIZATION

IDENTIFIER: MEB-WBN-68, WBN-68-D053, EPM-PJA-0805592
PRELIMINARY CLASSIFICATION

(X) ESSENTIAL () FILE ONLY
( ) DESIRABLE ( ) SUPERSEDED

CALCULATION CLASSIFICATION JUSTIFICATION:

SUBMITTERThis calculation documents the design basis review and reguired

thrust/torque for MOV 1-FCV-68-333. The calculation addresses

the requirements specified in NRC Generic Letter 89-10.

REVIEWER (L) AGREE WITH ( ) DISAGREE -

CLASSIFICATION COMMENTS REQUIRED
APPROVER (\K AGREE WITH { ) DISAGREE -
: CLASSIFICATION COMMENTS REQUIRED

THIS PAGE ADDED BY REVISION 2
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. : SHEET 3E OF 39
WATTS BAR NUCLEAR PLANT UNIT 1

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-333

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN—-68, WBN-68-D053, EPM—-PJA-080592 3
Calculation No. Revision

Method of design verification (independent review) used
(Check method used):

1. Design Review X
2. Alternate Calculation NR
3. Qualification Test NR

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the
calculation and explain how the adeguacy was verified.
(Calculation is similar to another, based on accepted handbook
methods, appropriate sensitivity studies included for confidence,
etc.)

Method 2: In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
and explain why this method is adequate.

&:}m 3: In the gualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of

this calculation and explain.

This design review was conducted in accordance with TVA Design standards DS-M18.2.21 and DS~
M18.2.22., Calculation methodology and results were compared to these standards and were
found to meet the technical requirements contained therein. The design input and assumptions
were verified and found to be reasonable. The calculation results are adequately
conservative. The computations were checked, and the evaluation of the differential and line
pressure scenarics was confirmed using the references in Section_ 5.0. This revision
incorporates elevated temperature effects, EQOI evaluation, seismic evaluation, and

reconciliation of DP test dataf
W@/é// 17///7/91/
o "

//&;De ign Nerifier Date
(I

endent Reviewer)
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SHEET 3F OF 39

. CLIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT
UNIT - 1

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE
CALCULATIONS FOR 1-FCV-68-333

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-080592 4
Calculation No. Revision

Method of design verification (independent review)} used
{Check method used):

1. Design Review X
2. Alternate Calculation NR
3. Qualification Test NR

Justification {explain below):

Method 1: In the design review method, justify the technical adequacy of the calculation and explain how the
adequacy was verified. (Calculation is similar to another, based on accepted handbook methods,
appropriate sensitivity studies included for confidence, etc.)

‘ Method 2: In the alternate calculation method, identify the pages where the alternate calculation has been
included in the calculation package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented source(s) where testing adequately
demonstrates the adequacy of this calculation and explain.

This design review was conducted in accordance with TVA Design Standards DS-M18.2.21 and DS-M18.2.22.
Calculation Methodology and results were compared to these standards and were found to meet the technical
requirements contained therein. The design input and assumptions were verified and found to be reasonable.
The calculation results are adequately conservative. The computations were checked, and the evaluation of
the differential and line pressure scenarios was confirmed using the references in Section 5.0, This

revision incorporates revised test data reconciliation and mispositioning evaluation.

%d ‘/M‘ | 7/2 Jos—

Design Verifier Date
{Independent Reviewer)

THIS PAGE ADDED BY REVISION 4
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PROJECT: WATTS BAR NUCLEAR PLANT UNIT - 1
.SUBJECT: - DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE REQUIREMENTS
‘ FOR 1-FCV-68-333

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-080592

PREPARER: P. J. Antonvich /74/ DATE: ///t/ 8 L
CHECKER: T. Snead A DATE: ~//2/g2

-
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"IlEUBJECT:

EBASCO SERVICES INCORPORATED
SHEET_5 OF_39
REVISION 0
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-080592

PREPARER: _P. J. Antonvich /ﬂ/% DATE : //////?L

CHECKER

T. Snead DATE: e/

1.2

PURPOSE AND SCOPE

Purpose

This calculation documents the design basis review, performs

the required thrust/torque calculation, and assesses the

valve and actuator capabilities . The results of this

calculation are the total valve package which contains the
comprehensive Generic Letter 89-10 engineering analysis for =
the Reactor Coolant System Relief Flow Control Valve (Train

A), 1-FCV-68-333 /'ncl«/c//flg eleveted +M/ae)~q7‘u% o Lle cts S
Lbsaruc M%\. ’)rcvise& ¢ / At dhda ) Mispesitioning evaluation MA/ o
——&SCO € evaluation of E"‘"‘“S"‘“ﬁ o?qm’n\ns Tnarructions (E0T :\)' :l/l‘(/“!‘*{
The design basis review will be performed in accordance with
TVA Mechanical Design Standard DS-M18.2.22 (Sect. 3.2). Its
purpose is to identify the functional, seismic, and
electrical considerations which will influence the valve’s,
1-FCV-68-333, ability to perform its design function and
also to document specific design information on both the
valve and operator (Sections 7.1 through 7.5). The
calculated maximum thrust/torque capability will be compared
to the thrust/torque regquirements, also calculated herein
using TVA Mechanical Design Standard DS-M18.2.21 (Sect 3.1),
in order to ensure sufficient thrust/torque is available to
operate the valve.

wmhf

The valve and operator thrust/torque capabilities and
requirements are based on the worst case line/differential
pressures and electrical conditions, as identified in the
design basis review.




EBASCO SERVICES INCORPORATED

SHEET_6 _ OF_39
‘ REVISION O
UBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-080592

PREPARER: P. J. Antonvich Y - DATE : 4&42 &
CHECKER : T. Snead A DATE : e

1.3 CORRELATION

This calculation is presented in Ebasco Project Procedure E-
30-TVA format. To identify the location of data required by
TVA Design Standard DS-M18.2.22 the following correlation is

provided.
DS-M18.2.22 DATA Secticn : - E-30-TVA FORMAT
Purpose A~ 1.0 1.0 |
Assumptions 2.0 4.0
References 3.0 5.0

. Design Basis Review 4.0 - 4.4 7.0 - 7.44
‘Calculations 4.5 - 7.5
Walkdown 5.0 7.6
Conclusion 6.0 8.0 & 9.0

2.0 CRITERIA

The motor-operated valve, 1-FCV-68-333, shall be evaluated
using TVA Nuclear Design Standards DS-M18.2.21 and DS-
M18.2.22,



EBASCO_SERVICES INCORPORATED

SHEET_7 _OF_ 39
‘ REVISION 0
UBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-080592

PREPARER: P. J. Antonvich /A DATE : //////?'L

CHECKER :_T. Snead 2 DATE : 2/

3.0 APPLICABLE CODES AND STANDARDS

3.1 TVA Nuclear Power Mechanical Design Standard DS-M18.2.21,
C)S:"Motor—Operated Valve Thrust and Torgue Calculations", Rev. R™> g

2, deted—8F467+H92

3.2 TVA Nuclear Power Mechanical Design Standard DS-M18.2.22, /ﬂﬁ;
"MOV Design Basis Review Methodology", Rev. 1, dated- cfet (a4
87/ 20/01 .

3.3 NRC Generic Letter 89-10, "Safety-Related Motor-Operated _
Valve Testing and Surveillance", dated June 28, 1989 ,asdSupplemeats.

Not Used
3.4 -Supprement—i—toNRC—GenerieLetter—89—310,—"Results—ef Publiec
: 4 , B
' . _ _ ) safas
. 3.5 ™M"Application Guide for Motor-Operated Valves in Nuclear
Power Plants", EPRI Report NP-6660-D, Final Report dated
March 1990.
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EBASCO SERVfCES INCORPORATED

SHEET_8 _OF_39

REVISION 0
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA~080592

PREPARER: P. J. Antonvich =4 DATE : //////7 L_

CHECKER

T. Snead =E DATE : iy

ASSUMPTIONS

Valves are assumed to be in and remain in their normal
position during normal operation or accident condition such
that the effects of mispositioning can be determined. The
technical justification for this assumptlon is to assure
that the valves are evaluated at the maximum line and
dlfferentlal pressures.

The pressure drop for piping losses is neglected in the
calculation. The technical justification for this
assumption is that it allows for a conservative
determination of line and differential pressure.
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BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-080592

PREPARER: P. J. Antonvich i ‘ DATE : //////éz—

CHECKER :_T. Snead 2 DATE : L77)2] 5z

EBASCO SERVICES INCORPORATED
SHEET_8 OF_ 39
REVISION 0
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333

.0 REFERENCES @

1 TVA WBN Calculation EPM-TSS-110791, Rev. &, "Generic Letter
89-10 MOV Population at Watts Bar (Unit 1)"

.2 TVA Design Basis Document, System Description N3-68-4001,

Rev151on,2‘thru DCN S—é#ﬁﬁ#-ﬁ "Reactor Coolant System"
S-
36005

7 G
.3 TVA Mechanlcal Piping Drawing 4¥W465-7, Rev. ¥, "Reactor
Coolant Auxiliary and Miscellaneous Plplng"

: . g
.4 TVA WBN WBPEVAR8909010, Rev. 2%, "Cable Ampacity =~ NV4 & NV5

Cables in Class 1lE Raceways"

W
.5 TVA WBN DCN,M£12962—A, "MOV Uniqueness d_Thrust
Requirements" (RIMS # )y LT56 930323 840
. gy =70 @
.6 TVA WBN Flow Diagram 1-47W813-1, ‘Rev. 4, "Reactor Coolant
System"

R
.7 TVA Mechanical Piping Drawing 47W465-2, Rev. ¥, "Reactor
Coolant Auxiliary & Miscellaneous Piping" ’
I- ST-68-90 (-4

Stroke Exercising During Plant Operation - Reactor Coolant
Watts Bar Nuclear Plant -é@

©®
.9 TVA WBN Schematic Diagram, 1-45W760-68-5, CCD, Rev.43,
"Reactor Coolant System Schematic Diagram"

Net- Used, 5 Aot~ ' .
10 TVA WRBN Letter dated -Jume—26, 1002 "Euolustion of Calk)
- £ =Y a3 =7 RS A LT uw O 4 ey ITF J{_-’ JJV'A-L\A\/LL—LU-\.& A AR
Qi rmey Emas bl (Cmrimyed o~ T oy 80— 10 _Motor Derartrad Malsio
;;;;; S— B —c e —oeReErTC—EeteE N S s e RS = 2T

.11 Westinghouse Electric Corporation Letter WAT-D-8839, dated
July 30, 1992, "Seismic Qualification of Westinghouse Gate
Valves for Watts Bar" (RIMS # T33 920730 983)

v

s &

7§

zK"\

6hsfs

™

A

.8 TVA Site Instruction S$I—4—6-5—68=%, Rev. 7, "Valve Full Vﬂ’ﬂw‘

o
[

A

‘ W

4

,(/1‘([‘1‘(
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"EBASCO SERVICES INCORPORATED

SHEET_ 10 OF_39
REVISION O
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-333

.12

.13

.14

.15

.16

.17

.18

PREPARER: P. J. Antonvich /ﬁ/4 DATE : /////AL
CHECKER :_T. Snead A DATE: /)7 2/ G2
5.0 REFERENCES (Continued)

Westinghouse Letter WAT-D-6874, dated 02/24/86, to E. R.
Ennis (TVA), "Data Base for Motor Operated Valves™

Westinghouse Drawing 115E010, Rev. 802, "Motor Op. Gate

Valve — Mod. 03000GM88FNH008, 3-1500 ASME Class 1 GPO ASSY",

Contract No. 71C62-54114-2

Marks Standard Handbook for Mechanical Engineers, Eighth
Edition

Westinghouse Electric Corporation Letter WAT-D-8584, dated
6/25/91, Contract # 71C62-54114-1 "Maximum Allowable
Thrusts" (RIMS #B26 91 0805 300)

14 . /

£
o Eor—Neyw ¢cy;u\,cmcup ..)rJ.L_J.ux_.j Packst
i

RIMS——E0T—0B6864—035 Tv4 WOV Vendo! Tasin’s, {Pranual aoDi . (230700,
Rem@ Section ozyo, “Femhmrenl 275 Cor Lims for?dc S(3 Frotor— 5/346%“5
TVA WBN Environmental Drawing 47W235 42, Rev. E,
"Environment Data - Harsh Lower Compartment"

4
L=

X

Limitorque Selection Guides:

5.18.1 Application Factors, SEL-4, Revised 07/01/77.
5.18.2 Gate & Glcbe Valve Efficiency Chart, SEL-7, 11/89.
5.18.3 Stem Factors, SEL-10, dated 05/21/789.

5.18.4 Rating Sheets, SEL-8, Rev. 2, Dated 6/2/75.

TVA WBN SOER 84-07, dated 6/7/91, "Identification of Gate
Valves Subject to Thermal Binding and Bonnet

Overpressurization"

Westinghouse Letter WAT-D-8830, "EMD Gate Valve Wedge Angle
Information", dated 4/23/92 (Rims #T33 920423 954)

uh

[idad
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p. J. Antonvich /f??% | DATE: 4?4;/4;2L

PREPARER:
CHECKER :_T. Snead DATE: /fre /9L
N
5.0 REFERENCES (Continued) y @ 1
. o
5.21 TVA WBN Calculation sEEB-MS-TI06-0010, Rev. #, "Auxiliary
Power System Analysis on 1E Buses Via CSST C and CSST D with ojxaos
Auto Load Tap Changers™ .
5.22 Westinghouée Equipment Specification G-678852, Rev. 2,
"Motor Operated Gate Valves ASME Boiler and Pressure Vessel
Code Section III Class 1, 2, & 3," Contract No. 71C62-54114-
1.
5.23 TVA EQ Binder WBNEQ-MOV-001, Revxc%v "Environmental éq
Qualification Documentation Package" @GS
' B G AN
5.24 TVA WBN Calculation WBN-EEB-MS—-TI08-0008, Rev. 28, "480V 1lE P
‘ Coordination/Protection” s
5.25 Westinghouse Field Change Notice FCN No. WATM-10640 (RIMS #
NEB 830223 358)
5.26 TVA WBN Valve Index by ID, WAT-ID, Rev. 10, dated 9/30/86
Contract No. 71C62-54114-1 (RIMS # B26 861230 900)
5.27 ERAWRN—S+te—Instruetien—4-0-5-68-B—Rev— I ¥FatveTutt
S_tLU}Te EAC.LL«J.D.LLLB Du.x._;_.u\j C“Uld Shi}tduvvu Regetor Cuu*lautu‘
Net used. N
5.28 IVA WRN Letter, dated 11/31/02,  "Watts Bar NuclearPlant
BN Evaluation of Cable Sizing for—the GCeneric—Letter
§9—1+0—Metor—Operated—Veltve (MO —Programt (144 0231131 Q33%
H ¢@h
5.29 TVA Electrical Design Standard DS-E12.6.3, Rev. 2 £hrough 6l
- o I”"""/I"Y Q:J,Ccmno/ Aower Cable
Sieing Up 1o (5000 wlfs (,e,m;.amy 99025 ao/§ ) . R
5.30 TVA WBN-0SG4-095, Rev. ?§j"5election Criteria for MOVs l
Requiring Thermal Overload Bypass"® ;ﬁiﬁ
5.31 TYA Drocedure Methed PMEI—26—ERER—Rev—2, " Cabiz—Temrgtihr
Imoedancao & b2 TTemd drm Tlormtatioal O el ok s ool oY d V. dalil NEE . W B 1)
It TR Lo e TroTTrTrT [ % e W e s g S W, o s TTETOTTIIGTIIUTTOS VI LT hid P A )
800822 0083 tlestirghouvse. Letter wAT-b- 9833 /1//o/9q/ OV S@/sam '
Analyses (Rims “ T3 991010 FS3)

;(/1‘{[4‘(
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PREPARER: P. J. Antonvich /7// ’ DATE : /%//9 Z—

CHECKER :_T. Snead DATE : arn

5.0 REFERENCES (Continued)

5.32 Operability Test Report of Westinghouse Nuclear Gate Valves, (2_'7
Dated 1/28/77, Engineering Memorandum No. 4995

5.33 BYA-QOIR-MMN_WRMN. _2Q0N0E RaAsr. 0 HMAr oy O
. LI T I A e Sy e 2o » o 4 A= Ao SIS AD SEEnanr S0 2 gun T TIOoCToT <

Y-ty

Daratoar YIaliracn
oot o v eSS

@,Stagjge—?—ime—sﬂ TVA VBN Veador Techn.'co/rno;nu-‘/ wag-u/f‘m-(_ZOO-OO/ol fs
. oflo L Yo rg e hal Updare -o
e TS SeT 20 038G eimrergee Bokaieal Upda - 73003, Ereverest |9 ahsfas
A review of DCCM was performed and no outstanding changes affect

this calculation. _ v /'4”’/"’/"‘{

6.0 DESIGN INPUT DATA

6.1 The design input for determining the Motor Operated Valve
Design Basis and the motor operated valve thrust/ torque
requirements, operation and capability was obtained from
References listed in Section 5.0.

5.34 TVA WBN Letter from Limitorque (Pat McQuillian) to WBN Engineering Manager

£
{R. M. Johnson), dated ALt GE FR8040104—80G, Subject: Increased Actuator J
‘ S/B)SY T sy09.22 Y53 ol

Thrust Rating. Y ’?f’;
' R2

Pey/, S SecFion 275F "U&jf/ﬂj Aoose Easrh /c/,cs' ‘. R4, - ¢¢ A"\
@ ’ i e
ol
_ ETRVLH

Via
‘ | w(etfa
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PREPARER: P. J. Antonvich //AZ : DATE : //////él,-
CHECKER : T. Snead =4 DATE: /{//2/91

7.0 CALCULATIONS

7.1 SYSTEM DESIGN BASIS DATA DATA SQURCE
1. VALVE NO: 1-FCV-68-333 Ref. 5.1 K?
2. MARK NO : 8000A : Ref. 5.25, p. 2

Ref. 5.12, p—=
Ref. 5.23, »-FRI12¢

3. DESCRIPTION: _ Ref. 5.9
RCS Pressure Relief Flow Control Valve (Train A)

g, SAFETY FUNCTION: ' Ref. 5.2, »p--54
5L
Remains open and must be able to be opened to align the PORV's
providing a depressurization path. The valve' is closed to
isolate. the PORV in the event it fails to close.
' 5. SEISMIC CLASS: Category I (Active) See Comment 7.1.5
Ref. 5.2, pog—i64
6. SYS DESIGN PRESS: 2510 psig Ref. 5.2, pg—366~
SYS DESIGN TEMP : 680° F Ref. 5.2, pa—166
7. NORMAL POSITION: Open See Comment 7.1.7
SAFETY POSITION: Close See Comment 7.1.7
8. FLOW RATE: 210,000 1lb/hr @ 2265 pisa Ref. 5.2, pe—566
9. MAX LINE/DIFFERENTIAL PRESS: : Comment 7.1.9
Line P/Diff. P Line P/Diff. P
Normal Plant Operation: OPEN 2235/2235 CLOSE 2235/0
Testing: . OPEN 2235/0 CLOSE 2235/0
Accident: OPEN NR CLOSE 2335/2335
Misposition: OPEN 2520 /2836 CLOSE 2335/2335
2734 273
10. FLUID TYPE: Liguid & Saturated Steam - Ref. 5.2, -pg—54—45—5=

Reactor Coolant

. FLUID TEMP: 680 ° Ref. 5.2, pg-1ks

NTGLES
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CHECKER :_T. Snead 74 DATE: -//ri/S¢

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued) DATA SQURCE

3

‘ 5-,2» "3 Q
i 11. REQUIRED STROKE TIME: 18-—f—secornds (design) Ref. 5-33—pg-b
| , |-ST-6% -90[-A AT
| APPLICABLE ‘SI: £5F—4-—0-5—68—2
\ .
1 12. LEAK TIGHTNESS REQUIREMENT: 9 cc/hr See Comment 7.1.12 (ﬂﬂ@?
i . : t
13. MOV CAN BE FULL FLOW TESTED? N (YES/NO) See Comment 7.1.13
|
1 14. BONNET OVERPRESSURIZATION/THERMAL BINDING/ See Comment 7.1.14
i PRESSURE LOCKING N (Y/N) '
\
i 15. ORIENTATION OF VALVE: Ref. 5.3

Ref. 5.7 RY
i Ref. 5.23, poFil7 4
| ?4'-117.{‘15

Line: Horiz_X Vert Degrees from vertical
Stem: Horiz Vert_X Degrees from vertical

16. BUTTERFLY VALVE CHARACTERISTICS: Not Required For a Gate Valve
Flow velocities: Not Reguired For a Gate Valve
Piping arrangements: Not Required For a Gate Valve

17. AMBIENT TEMPERATURE:60° to 120°F (Normal) ' Ref. 5.17

327°F Maximum'Acéidént
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CHECKER :_T. Snead 2L DATE: ___ //r2/97

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

Comments: ’ ¢$

7.1.5. Seismic Class - Reference-5.32 provides tost data—for-seismie
qQualification of Westinghouse Gate Valve of Size 4" and 12".
ReTsgence 5.11 categorizes various sizes of Westinghouse-gate
valvesN{nto two different groups using the 4" valve ; the
representative for one group and the 12" valve as e
representative for the other group. 1-FCV-68-333 (g 3" gate
valve) is represented by the 4" valve.

Based on Ref. 5.11 and>% e test res s of the 4" gate valves
in Ref. 5,32, Pg 22, an opexating-fhrust range of 5,500 1lbs
to 7,500 1bs in the opening dbx€ction, and a thrust range of
11,500 1bs to 13,600 1bs in-fthe Qsing direction were noted
during stroking at 2500 -fsid. '

Although Section 775.1 of this design basi eview calculates

@ required operfing thrust of 11,898 1lbs (which~is greater

then the Ref. 5.32 value). Since Reference 5.32 Uemonstrated

cperabiXity of the valve under differential pressure

conditions similar to Section 7.5.1 it may be concluded that
is valve is seismically qualified for its application.

7.1.7 Valve Position - The PORV Block valve is required to be open
(and 1is normally open) to allow venting of the pressurizer
for plant depressurization following an accident or abnormal
eévent, in the event the PORV does not close the PORV Block

RQ{UC"CC 5.3/ ,orow’c{c‘:‘s sesm'c ?uq/f(r’co%/of) for Yhis polie
r accelerarons oL 3.0 5'; horizonral aqd Z'/S‘,‘ e e
| cnd an 0/5047("/\3 %Arv}r‘-/yof?uc, of 20 ooo /AF/Z$O +e-74 .
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PREPARER: P. J. Antonvich /éazf7 DATE : /f/%94?71

CHECKER :_T. Snead A DATE: ctfr2) 52

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

7.1.9 Analysis of flow rate and maximum line/differential pressure
for normal, testing, accident, and mispositioning scenarios:

Computation of maximum expected line pressures, differential
pressures and flow velocity for RCS Pressure Relief Flow Control
Valve (Train A), 1-FCV-68-333. Refer to Attachment 1, Simplified
Sketch.

Opening (Accident/Abnormal Conditions) - The PORV Block valve is ﬁfb
requ1red to be open (and is normally open) to allow venting of the
pressurizer for plant depressurization following an accident or
abnormal event (Ref. 5.2, —p+—254) Therefore, it is not required
to open under accident conditions.

Closina (Accident/Abnormal Conditions) - The PORV Block valve may
be required to close to stop RCS depressurization in the event the
PORV does not close. (Ref. 5.2/ —pp—4—55—36%). In this
scenario, the PORV would be isolated when it was determined it
would not close. This would be at some pressure below the PORV
Setpoint. ) The maximum differential pressure for this operation
occurs at an upstream pressure of 2335 psig based on the PORV
setpoint (Ref. 5.2,—pg—2+9) and downstream pressure of 0 psig
which results in a differential pressure of 2335 psid at a line
pressure of 2335 psig. The downstream pressure in the pressurizer
relief tank (PRT) is normally 3 psig (Ref. 5.2/~pe—3%63) but is
taken as zer for cdnservatlsm and SlmpllClt

Accwms [aroa cn T a e et licalbfe ‘é/ /uc okd Aot be shur-
onril peassvre. o Zofow vhe POCY 5 car foger 2 s5 ol roe P resseone.
Opening and Closinag (Normal/Test Operations) - The valve may be

required to be closed for maintenance or PORV testing and would
subsequently be opened to restore the PORV flow path. During
normal power operation, the differential pressure is 2235 psid at
a line pressure of 2235 psig for opening operations. This 1is
based on an upstream pressure at maximum normal system pressure
(Ref. 5.2 ~pg—+—2136) and negligible pressure in the PRT (see:
Closing Accident/Abnormal conditions). The valve is stroked for
surveillance testing (Refg. 5.8 +—5—=23). The opening and closing
operation would occur at 0 psid differential pressure, as the PORV
is closed, at a line pressure of 2235 psig. Conditions at cold
shutdown are bounded by the power operations scenario.

|
fedl5
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T2z

CHECKER : T. Snead DATE: s

rY
mtJuAmg heoth elosing 'Fo\lo\ums inadvectent
°Pe“"“3 and tnadv@ckent c\os\ue

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

Inadvertent Mispositioning - The valve may be mispositioned\during
normal or accident/abnormal conditions. The closing scenariovis Oq,
bounded by the closing operation at accident/abnormal conditions 1J9¢
(2335 psig/ 2335 psid). The opening scenario would require ok,
opening of the valve following inadvertent closure to restore the
depressurization path following an accident abnormal event.

Worst case upstream pressure is based on thejPressurizer Code

r=

pras—it——setpeoint—error—Ref 52, pp—55)——and negllglble s also
downstream pressure (see Closing (Acc1dent/Abnormal Condltlons)%L””d
The consideration of safety valve accumulation pressure for
reopening the valve in not credible as the safety valves, once

open, provide complete overpressure protection. This results in

valve operation at a differential pressure of 2536 psid and a line

pressure of 25%9 psig. 273v%
that S<fary valves be G(es/jncc{ FEO [t sy sk

COMMENTS pressore. ro /O % ol des/’SN o~ Z7T3Y pPSg,
7.1.12 Leak Rate - Leak rate = 3 cc/hr * nominal valve size = 3 * 3 16}
= 9 cc/hr max design leak rate. (Ref. 5.22, p. 25 & Ref. o
5.13) . '
7.1.13 Full flow testing - The valve cannot be full flow tested in

the open or closed directions since it would regquire an RCS
pressure of 2510 psig which is above the PORV setpoint of
2335 psig (Ref 5.8, Ref. 5.27, and Comment 7.1.9 above).

7.1.14 Bonnet overpressurization - All safety related active gate
valves that may be susceptible to thermal binding or bonnet
pressurization are evaluated in SOER 84-07 (Ref. 5.19,
attachment 1, p. 12) and valve 1-FCV-68-~333 is not
susceptible to thermal binding or bonnet pressurization. Q

7,19 For EOCI eyalu¥: °n, e pro AP /Qﬂkcfaop in PBIS sec Ko

/(S AQSLDQ on SY>"""' c{es‘/j P(‘dSSdf&_ C—AJ Cfowm%ez;(
/n @ng. nwag c(eSSn 007‘/007' docwmen?s Soch asg +4a

‘ 5ysf¢m c/(:cr«,df*’on andl  Cfo d/quoms

4
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7.0 CALCULATIONS (Continued)
7.2 Valve Design Data
VALVE DESIGN DATA ' , DATA SOQURCE
Valve Tag No. 1-FCV—-68-333
Valve Cohtract No. 71C62-54114-1 : Ref 5.13 p>
Valve Drawing. 115E010 Ref 5.26, pr—13
1. Valve Serial No. 03000GM88FNHOOB- Ref. 5.25,—p—%~
008710001 Ref. 5.23, P26
2. Valve Model No. 03000GMB8EFNHO0B Ref 5.13
v frilad
3. Valve Mfgqg. Westinghouse Ref 5.13
4, Valve Pressure Class. 1500 | Ref 5.13
5. Valve Size/Type. 3" Gate Ref 5.13
Comment 7.2.6
6. Seat Diameter Mid point of seat) 2.87" Ref 5.13
7. Seat Angle 70 Ref 5.20
8. Stem Diameter 1.25" Ref 5.13
9. Stem Pitch 0.333" Ref 5.13
10. Stem Lead | 0.333" Ref 5.13 .
11. Stem Travel 4.31" Ref 5.13
12. Disc type Flexible Wedge Gate Valve Ref 5.13
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CHECKER : T. Snead DATE : /el

7.0 CALCULATIONS (Continued)

7.2 Valve Design Data (Continued)

Comments:

7.2.6 Seat Diameter - The seat diameter (2.87) was determined by
the measurement shown of the valve drawing plus 0.25" (0.25"
+ 2.62") (Ref. 5.13). .0.25" was derived using 4 times (for
conservatism) the .0625" seat width used in DS-M18.2.21, Pg
4.
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BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053,

1-FCV-68-333

EBASCO SERVICES INCORPORATED

SHEET_20 OF_ 38
: REVISION O
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR

EPM-PJA-080592

DATE : //4//7 (&

PREPARER: P. J. Antonvich /9/
=z

CHECKER :

T. Snead

DATE: "/ r2/%2

10.
11.
12,

13.

CALCULATIONS

(Continued)

OPERATOR DESIGN DATA

DATA SOURCE

Valve Tag Number

1-FCV-68-333

Operator Mfg. Limitorque
Operator Type/Size SB/00

Order No. 3784478

Serial No. 205838

Spring Pack No. 93?L412
Overall Gear Ratio (OAR) 36.2
Pullout/Run Efficiency 0.45 / 0.60
Stem Factor (FS 0.15) 0.0116
HBC Size Not Applicable
HBC Serial No. Not Applicable
HBC Order No. Not Applicable
HBC Gear Ratio Not Appmlicable
HBC Gear Eff. Not Applicable

Ref

R
5.23, pg—Fiz6—~

Ref

5.23, pa—FI26—

Ref

5.23, pg-FIZ26

Ref

5.23, pg—FI26-

See

Comment 7.3.5

q

Ref

Ref

nf %’%

Ref

5.18.2

Jbibs

Ref

5.18.3, p. 6

NO

HBC UNIT INSTALLED

NO

HBC UNIT INSTALLED

NO

HBC UNIT INSTALLED

NO

NO

HBC UNIT INSTALLED

HBC UNIT INSTALLED
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7.0 CALCULATIONS (Continued)

7.3 QPERATOR DESIGN DATA (Continued)

Comments:
7.3.5 Determiination of Spring Pack Capability - @ @
W
TVA DCN M-12962-A (Ref. 5.5, p=—4 lists the/instlalled spring
pack as 36+—333~. The torque switch setting/chart) shows 4R‘
@ _torgque switch setting 1 as —H-O—ft&bs and -2 as 248 ft-1bs \
(Ref. 5.16, p. 5). The minimum required to close the §]
valvestSection 7.5.14 is—33,798 1bs tequrvatent—teorgue—is—33%

Te=1bs)—to—open—the valug is ﬁ%%b—?—feqiﬂva%eﬁe—eenqee_%i
%9\1'38‘?&“4@34* llls

The spring pack is satisfactory for this application. yﬁgﬁ\‘r\
\

and fo opea the valve is in ) /
CJa3)9
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DATE : /////? [
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DATE: frel/ a2
7

7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA

Valve Tag Number 1-FCV-68-333

1. Motor Mfg. Reliance

2. ID No. 716275-XE-2

3.  Start Torque 15 ft-lbs (pbmqa&klkﬁb

10.
11.
12.
13.
14.
- 15.
16.

17.

Running Torque Not Listed

DATA SQURCE

&)
Ref 5.23, pog—PI29D—

Ref 5.23, pg F129p 27

Ref 5.23, po—PI28D— I

Ref 5.23, pg ri12ep— ﬁ.{,‘{

RPM 3400 Ref 5.23, pgPi96p
Horsepower 1.9 HP Ref 5.23, pg Fi29p—
Volts 460 Vv Ref 5.23, pa F1p9p,

Running Current 3.5 A

L. R. Current 26.0 A

Duty Cycle 15 Min

Motor Code Not Listed

Insulation Class RH

Frame Designation P56

Electrical Cable Sizing Satisfactory

: 5
Ref 5.23,_pa—risen | F

Thahs l

Ref 5.21—ps-185
‘d Za
Ref 5.23, paPI20D" | ,/wky

Y5
Not Listed /s

g“\
Ref 5.23, pa—F129p—

Ref 5.23, mo w1200

Comment 7.4.14 ﬁiﬁ’

Control Circuit Logic Satisfactory

Ref 5.10, pgs 7 & 30 )
Comment 7.4.15 g
Ref 5.9

‘Degraded Voltage Cond. Satisfactory

Comment 7.4.16
Ref 5.21,—pe—380

Overload Sizing T29 Satisfactory

Comment 7.4.17
Ref 5.21,—pg—180

:%7’
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DATE : NG

7.0 CALCULATIONS (Continued)

7.4 ELECTRICAI DATA (Continued)

7.4.14

Comments:

# 12 AWS~for 1V2451A and 1V2452a.
Reference 5.4,
Ref. 5.10) shows t derated 200% full
ampeéres and the allowdd. cable ampacj
cable 1v2452a

Reference 5.4, Appendix I
allowed by Ref. 5.10
acceptable because +
68-332 was fou
the derati
per Ref

. e of
termined tha
is similar to 1-F

er cable to be 9.4 amps.

The cable sizing for this application including its ability
to withstand locked rotor condition (Ref. 5.4) was evaluated
for both cables. The cable sizing for this application
including its ability to withstand locked rotor condition
(Ref. 5.29) was evaluated using the full load and locked
rotor current and found satisfactory for cable 1v2452a. The
cable sizing for 1V2451A is based on a similar valve cable
(1-FCV-68-~332) and its full load and locked rotor current

cked rotor current for this valve motor as 26 amps
ful cad current as 3.5 amps, the cable size and nu

528 (use of this calcula

as 26.6 amperes for

his cable (1V2451a) is

acceptable when analyzed in
actor used for 1-FCV-68-332 was s (acceptable
.28), the full load ampacity was found to~ke 5.9

amps-&and the allowable cable ampacity for the 1-FCv-g8>

n approved by
ad ampacity as 7.7

this reference 1is

<68-332-B, 1-FCV-
ppendix H, p.30

were found satisfactor%[baSAd en—the £ol

(et Si),

. Tha 7739 £3111
© T LR B~ ammmr o = gmoq

b 1
and—found sccocant

lowrine .
-+ T~

1%%41
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.15 Control circuit logic - The valve is required to operate to
isolate the RCPA anytime that a PORV may fail open; Ref. RS
S.30—Attaeh—3+—p+—3I4a- requires the Thermal Overload (TO)
Protection Device to be bypassed and the Torque Switch (TS) ~»&
to be bypassed in the closing direction during a DBE. 6l

The electrical schematic (Ref. 5.9) shows that the TO is
bypassed by a safety signal; the valve travel is limited by %123

limit switch in the opening direction.-and—by—tergue—switehe
“with limit switeh—bypass—in-the glosing direction. Valve trove(
1S limm e

by the Limir SSiveh fn Yhe c/-»"ﬁ dlindetlan ( ket 5235,

>y
. , , ¢hajef
The control circuit for this valve meets its design

application. , 4%2’
1frt(a

7.4.16 Degraded voltage condition - Reference 5.17 shows that the
valve is located in a harsh environment and a reduced voltage
evaluation caused by elevated cable and motor temperature is
applicable. The maximum accident environmental temperature
is 327° F (Ref. 5.17) which equates to 164° C [C=(T-32)/1.8]).

The minimum voltage indicated on page 180 of reference 5.2 R>
is corrected to 90° C for cable and 40° C for motor. Minimum
met s A ] xzen ot o FAGS 3\ A Aot oaxma meel 13 e e 4 1o

THOoT o T PRI =R R g e MRS =T ey ¥min/ e AR S ume iy 33 gREP & G Wi W 4 LOTITY [P P g iy
fFellewing—provided—dota—andformulaet Sce pg 2747 for an

evaloation of elevaked remperatIie eflecFs

ll//‘{ﬁ.(
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ELFUATED YTEMPERATURE BUALLATICN FOR: _ 1-PCU-68-T33-A par (Ref. S+ 3>,
9START TORQUE, Nameplatr EE—

NAX EMJIROMMENTAL TEMPERATURE NOTOR INFORMATION UALUE INFORHATION ACTUATOR INFORMAY IOH
enperature (deg 164.9 degrees C E AR

MOTOR TOTAL TEMPERTURE ; : 31.28 high spced stem
168.3 total motor temperature 8.27 stroke time secs
6.14stroke time ning
EVALUATION OF LRA AND LRT EWALUATION OF MISFOSITIONING
max % LRA loss (Limitorquec 93-03) 4.32 temp rise duc to misposition (3 strokes)
897 actual # LRA loss based on temp :
21.9 ad justed LRA

EVALUATION OF UT (BLOCX vus. INDIVIDUAL) PER STROKE

max 7 TQ loss (Limitorque 93-63) block start (yn):

17.72z2actual 2 TQ loss based on temp block start (openclose):
12.34 ad justed 1 indlvidual start (open/clos
TERMIMAL UOLTAGE BEUALUATION Indivdual Block
. Motor Hotor
lnad FLI Lm  LRPF 2n Ra J¥ Rtot Rc JXc Start Start
AS FOND  1-FCU-68-333-A 1.99 3.5 26.0 ©.90 16.2147 9.1932 1.4525 6.23700 1.6234 0.8304 415.2
- - 0.2150 0.6077
REVISED 1-FCU-68-333-n 196 3.56 21.9 6.99 12.12% 10.9143 5.2860 6.23700 1.0234 0.03064 418.9
0.2150 0.6077
CURRECTION OF Rc, Rm, AND Xm FOR TEMPERATURE > 90 DEGREES CELSIUS FOR: 1-FCU-68-333-A per (Ref . §:29 5
Voltage Dividar (Win) = =Umcc x 2Zmc ~ 2total
Ulin = 4063.92
formulae: ' REVISED  ORIGIMAL
©.603082 = Temperature Cocfficient of Resists
= Towperature cocrected NTR Impedanc 15.9843 13.4637
= Temperature corrected MIR Resistar 15.6849 12.?062
1.2568 = Tomperature corrected Cable Resistance (Rec) :
= Total corrected Impedance (2tc) = 17,4121 11.8926 ,
where

al =1/ (234.5 « 11)

2nc = [ (Ac)™2 « (Xm)"2 170.5
Rec = Rm ( 1+ (al1) (Tc - Tw) )
Rec = Re (1« (al) (Yc - T1) )
2tc = [ (Rmc + Rl2cc « Roh )"2 + (X + X12cc)™2 1°9.5
Provided Data: . .
440 = MHotor Control Center Uolf RBVISED CRIGIMAL
= Botor Resistance ( R ) : 16.9143 9.1932
= HNotor Reactance ( Xf ) = 5.2860 4.4525
1.6234 = Cable Resistance
©.06364 = Cable reactance
8.23700 = QOuerload Heater Resistance
164 = fAccident Environment Temperature (degree celsius)
90 = Inltial Temperaturc (degree celsius)
10 = [Initfal Motor Temperaturc (degree celsius)
DETERMINATION OF MOYOR CAPABILITY FOR : 1-FCU-6B-333-A
OAR

Tun eff ictency
Spull out efficienay

115.Z2 individual motor start as found in WBM-EEB-HS-T106-6016 (Ref. 5.2/ )

41B.9ncv Individual motor start based on reduced LRR
463,.9naw individual motor start voltage corrected for > 98 degree cclslus («)

Open direction Close direction =
6.8781 6.8781 terminal wltage ratio
deternination of wltage factor (UF)
6.7711 8.7711 UF = 1, if voltage ratio >.9 othervwise = (voltage ratiol)”z
dcternination of application factor (AF)
1 1 AF=1, If terminal voltage ratio <.9 otherwise = .9 (Rel. $ 32
OPENMING MOTOR CAPABILITY CLOSING NOTOR CAPABILITY « 1-FCU-68-333-A
1S5 ft-1bs. 267 ft-1bs. (scc sectlion 7.5.2 for formulac)

based on stem pitch, lead, diamcter

13362 1bs. 17845 lbs.
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 Degraded Voltage Condition (Continued)

Provided data p>

= . 440 volts = Motor control center voltage (Ref. 5.21, pg 180)

il

R, .1288 ohms Motor resistance (Ref. 5.21, pg 180)

5
|

|
o0
O
=y
=
w

I

Motor reactance (Ref. 5.21, pg 180)

Cable resistance outside containment wire
(Ref. 5.21, pg 180)

28,
o
a
Il
e
o
N
w
iuy
3
0
it

reactance outside containment wire
5.21, pg 180)

<
o
0
il
o
o
W
o)
oS
o]
oy
=
0
o)
o
’,._l
®

esistance inside containment wire
(Ref. 21, pg 180)

0.2150 ohms

~
(o]

I

i
O
o)
o
}—J
®

0.0077 ohms Cable reactance inside containment wire

(Ref. 5.21, p&x 180)

<
-
a

]

I

0.237 ohms = QOverload heater
(Ref. 5.21, pg

Y
g
i

}_.3
I

164°C = Accident environment temperaturws inside containment
(Ref. 5.17)

T,, = 90°C = Initial cable temperature (Ref. 5.31,

40°C

3
b
il

il

Initial motor temperature (Ref. 5.2, pg 1

e

Hﬂ4@7
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 Degraded Voltage Condition (Continued) R7

FQ{Tifae |
Viin (Voeed % (Zne) (Voltage Divider)

( Ztotal—corrected)

a, = / (234.5 + T,) = Temperature coefficient of resistance
(Ref. 5.14, pg 15-5)

Zoo = [(R.2) (X.2) ]1¥? = Temperature corrected motor impedance
‘ R, = R*(1 + T, — Ty)) = Temperature corrected motor
, resistance
Ree = RH* (1 + (a;) * (T, T.n)) = Temperature corrected cable
_resistance
Ztotal—corrected

= [(Rmc * RICC + + Rohc)2 + (Xm + XIc + Xoc)z]l/2

Calculations

a, = 1/(234.5 + 90°C) = 0.003082/°

Ry = 6.1288 ohms (1 + (0.003082/°C)*(D&4°C - 40°C)) = 8.471 ohms
Z.. = (8.471% ohms + 8.1717% ohms)*? = 11. ohms

R,. = 0.2150 ohms (1 + (0.003082/°C) *(164°C —-"90°C)) = 0.2640 ohms
Ree = 1.0234 ohns

R, = 0.237 ohms

= [(8.471 ohms + 0.2640 ohms + 1.0234 ohgs +
0.237 ohms)? + (8.1717 ohms + 0.0364 oh
0.0077 ohms)?)'/?

' = 12.939 ohms

( Ztotal-—corrected)

wfi A4
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7.0 CALCULATIONS (Continued)

7.4 BLECTRICAL DATA Comments (Continued) >
7.4.16 Degrade tage Condition (Continued)
Vain = (440 volts) (11.77 o
12.939 o 400.0 volts
The valve oper r~will deliver sufficient thrust an rque to
the valv ring degraded voltage conditions to perform it
£ (see Section 7.5). M
. R
7.4.17 Overload sizing - References 5.22, p_ 180 and 5.24 pss h £
2232844 determined that an overload size of T29 is nletky
required and is installed. The correct heater is installed >3 s
‘ for this application. ¢fa
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torgue Calculations

7.5.1 Valve Requirements .

Calculation of Piston Effect Load — F,

F, =P * /4 * d® (Sect. 3.1, pg 2)

p

Where:
P = 2335 psig = Closing maximum line pressure (Sect. 7.1.9) rR>
2739
P = 2536 psig = Opening maximum line pressure (Sect. 7.1.9)
_ ‘ d = 1.25" = stem diameter at packing (Ref. 5.13)
n/4 = 0.7854
Fo Closing = 2335 * 0.7854 * 1.252 = 2865 1bf
_ 4 3355
Fo Opening = 2536 * 0.7854 * 1.25% = 348§ 1bf

2734

Calculation of Packing Friction Load - Flacx

Fapex = 1000 1bf * d (Sect. 3.1, pg 4) V'

- Vi lant
Where: 1/77
d = 1.25" = stem diameter at packing (Ref. 5.13)

Fpsck = 1000 * 1.25 = 1250 1bf
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7.0 CA.LCULATIONS» (Continued)

7.5 Thrust/Toroue Calculations (Continued)
\‘\

7.5.1 Valve Requirements (Continueq)

dp = 2335 psid = Closing differential pressure (Séct. 7.1.9)
. .D = 2.87" = Seat diameter at midpoint . (Sect 7.2.6)

FV = 1.2 = Valve safety factor (Sect. 3.1, rg 3)

H=10.4 = valve friction factor (Sect. 3.1, pg 3)

¢ = 7° = Wedge angle (Ref. 5.20)

' .4
Fop = 2335 % 07854« (2.87)2 * 1.2 » (55 7 = (-4 sin 7)]

Fao = 7,683 1bf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

. o 1)
Foo = dp * /4 * D2 % py « [cos ¢ + (u * sin ¢) ]

Where:
T/4 = 0.7854 : )
2734
dp = 2536 psid = Opening differential pressure (Sect. 7.1.9)
‘ D =2.87" = Contact seat diameter (Sect. 1.2.6)

FV = 1.2 = Valve safety factor (Sect. 3.1, rg 3)
H=0.4 = valve friction factor (Sect. 3.1, Pg 3)

o = 7° = Wedge angle (Ref. 5.20)
2739 .4

Foo = 2836 * 0,.7854 x 2.87% x 1.2 x% [cos 7 + (.4 sin 7))
IS 2

Foo = 35485 1bf

Calculation of Reguired Closing .Thrust - F,

+ Pg 2) ///’L

l([l"{(o'q

Fo=F, + Fooex + Fo, (Sect. 3.1

Where:

Foo = 7,683 1bf = Differential Pressure Load
F, = 2,865 1bf = Piston Effect Load

Fpack = 1,250 1bf= Packing Friction Load

: F, = 7,683 + 2,865 + 1,250 = 11,798 1bf



EBASCO SERVICES INCORPORATED
SHEET_31 OF 39
, REVISION 0
.SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR

N 1-FCV-68-333
BRANCH/PROJECT IDENTIFIERS : MEB—WBN—68,WBN~68—D053, EPM-PJA-080592

PREPARER:_P. J. Antonvich 7 DATE:Aé7éé/é;'z\

CHECKER :_T. Snead = DATE: __ ////t/9¢

7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

Calculation of Wedging Load - F, (Sect. 3.1, rg 5)

{1 - (U * Tan ¢)) * u
F, = F, * £, * F, * [Sin ¢ + (L * Cos 0)] [Cos ¢ + (U * Sin 0)]
Where:
f. = 0.6 = Wedge factor (Sect. 3.1, pg 5 & Ref. 5.13)

Fy, = 1.2 = vValve safety factor (Sect. 3.1, pg 3)
. B =10.4 = Valve friction factor (Sect. 3.1, pg 3)

¢ = 7° = Wedge angle (Ref. 5.20)

Fracx = 1250 1bf = Packing friction load

Fo = 0 1bf = Piston effect load (In order to account for a "hard-
seated" valve closed with no line pressure a zero value is used.)

Foo = 0 1bf = Differential pressure force (In order to account for
a "hard-seated" valve closed with no differential pPressure a zero
value is used.) ‘

Frmax = 1015 * F; ="13,568 1bf = Maximum closing stem thrust
= 11,798 1bf * 1.15 (Sect. 3.1, pg 5)
Fy = Effective unseating force = Frmax = Fpaex — Fo, = Fg
(only closing values) [Sect 3.1, pg 5] = 13,568 - 1250 - ¢
= 0 = 12,318 1brf
(1 - (0.4 * Tan 7)) *
F, = 12,318 * 0.6 » 1.2 = [(Sin 7 + (0.4 * Cos 7)1

0.4
. (Cos 7 + (0.4 * sin 7)) = 6,243 1bf
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J. Antonvich
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7.0 CALCULATIONS

(Continued)

7.5 Thrust/Torgque Calculations (Continued) .

7.5.1 Valve’Réquirements (Continued)

Calculation of Required Opening Thrust - F,

F

r . de + I?pack + Fw - Fp (Sect. 3..1, Pg l)

Where:
315>

Fup = #7485 1bf

E.‘pack

1,250 1bf

F, = 6,243 1bf

335S”
F, = 37680 1bf
/s 3
CFpo= 485+ 1,

Calculation of Required Operator Torque - A

Differential Pressure Load (see page 30)

Packing Friction Load ‘(see page 28)

Wedging load (see page 31)

Piston Effect Load (see page 28)

. 3383 12-z/
250 + 6,243 ~ 3688 = 2658 1bf

tor

ACOI = FI’ * SF

Where:
F, = 11,798 1bf = Closing Required Thrust
J2z9l. - '

F, = 3,888 1bf = Opening Required Thrust
SE = 0.0116 = Stem Factor (Ref. 5.18.3). Where: Coef. of friction

= 0.15 (sect. 3.1, pg 5); Stem Pitch = 1/3 and Stem Lead

= 1/3 (Ref. 5.13)
A: (Closing) = 11,798 * 0.0116 = 137 ft-lbs
Ar (Opening) = 23698 * 0.0116 = 238 ft-1bs

' [z-29] 1973

(Sect. 3.1, pg 5)

S

a1t
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.2 Operator Capabilities

Closing Operator Torgue Capability - A, & Ay,

Closing A,, = MT * OAR * AF * RE * VF (Sect. 3.1, pg 6)

Closing A, = A, / SF (Sect. 3.1, pg 6)

Where; ﬂﬂb
= 15 ft-1lbs = Motor Starting Torque (Ref. 5.23, pg F129D)
. OAR 6.2 = Overall Gear Ratio (Ref. 5.25, p. 2)
AF = 0.9 pplication Factor (Ref. 5.18.1)
RE = 0.60 = ing Efficiency (Ref. 5.18.2)
VE = 0.7561 = e Factor (87.0% {400.0/460} available voltage
see Comment 7.4.16)

SF = 0.0116 = 7.5.1)
Closing A,, = 15 * 36.2 * 0.9 *N_,60 * 0.7561 = 222 ft-1lbs
Closing A, = 222 / 0.0116 = 19,138 £

| (see pa 244

((/1‘{[‘1‘(
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.2 Operator Capabilities (Continued)

Opening Operator Torgue Capability - A, & Ay,

Opening A, = MT * OAR * AF * PE * yp (Sect. 3.1, pg 6)
Opening A, = A.., / SF (Sect. 3.1, pg 6)
Where;

15 ft-1bs = Motor Starting Torque (Ref. 5.23, page F129D)

-2 = Overall Gear Ratio (Ref. 5.25, p. 2)
. AF = 0.9 pplication Factor (Ref. 5.18.1)
PE = 0.45 = PulNout Efficiency (Ref. 5.18.2)
VE = 0.7561 = Voltage Factor (87.0% {400.0/460) available voltage
squared,\see Comment 7.4.16)
SF = 0.0116 = Stem Factor (Sect. 7.5.1)

Opening A, = 15 * 36.2 % 0.9 « 45 = 0.7561 = 166 ft-lbs

Il

Opening 2. 166 / 0.0116 = 14,310 1b<g

(588, /)3 2‘{/)> |
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torgue Calculations (Continued)

7.5.3 Weak Link Calculations

Valve Weak-Link

The valve manufacturer (Westinghouse) analyzed the weak link
component in both the open and close directions, and calculated
their maximum allowable thrusts (Ref 5.15). Although no detailed
sub-component evaluation was provided, the conclusion is that the
most limiting components are:

WEAK LINK COMPONENT MAXIMUM ALLOWABLE
‘ LOAD
OPEN DIRECTION Disc 23995 1bf
CLOSE DIRECTION Disc 36733 1bf

Operator Weak-Link (see Ref 5.18.4, p. 3)

‘Maximum Allowable Operator Output Torque (ft-lbs) - - - - - 250

Maximum Allowable Operator Output Thrust (lbf) - - - - — - 4566~

(Ref 5.34) 19,600

R2

qﬂ%ﬁv
0}
;739 JoA
%3P
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7.6 WALKDOWN DATA

Walkdown data has been previously performed and is documented in
TVA EQ Binder WBNEQ-MOV-001 (Ref. 5.23), "Environmental
Qualification Documentation Package." :
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SUMMARY OF CALCULATION RESULTS

MOV Tag Number 1-FCV-68-333

Required Thrust/torgue (Section 7.5.1 and DS-M18-.2.21 Section 2.1)

12,241 747D

288 1bf/338 ft-1bs 11,798 1bf/137 ft-1bs
opendshot = 20000 U f250 Le-ls

- Sei i ¢ doeumentE—which—addresses & :
Seismic £ 3o maximum thrust/torqu%\ (Lot 5.31)
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Motor Actuator Capability (Section 7.5.2 and DS-M18.2.21 Section

2.2) |3 362 158
gt SE 1Ly
Open Thrust/torque 243239 1bf/166 ft-ibs
Close Thrust/torque 57338 1bf/22% ft-1bs
/7‘37{ L wifovry Y

Valve Rllowable (Section 7. 5 3 and DS ML8 2.21 Section 2.3)

Limiting Component Open _Disc
Thrust/Torgue 23,995 1bf/278 ft-1bs

Limiting Component Close _Disc
Thrust/Torque 36,733 1bf/426 ft-1bs

Actuator Allowable (Sect. 7.5.3)
19,600 N
Thrust/torque -—=%£&6 1bf/250 ft-1bs €glp
. ] i1 AP
- - B . . R2 .b'
Sprinc Pack Torque Band Capability - q/v%&y

Close Direction Only (Section 7.3.5)

Min. 76— 115
Max. 248~ 185
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8.0 SUMMARY OF CALCULATION RESULTS (CONTINUED) Qﬁ
12,291 93

Thrust/torque Band Open Min. +7698 1bf/338 ft-1bs’

Max. 347666 1bf /366 ft-1bs

AR 4310 3362 HET AT

Thrust/torque Band Cloée Min. 11,798 1bf/137 ft-1bs’

- Max. 345666~ 1bf/22% ft-1bs

llfqiagﬁ4i§6-+9v+%8- SCy v wlntay
IS MOV ACCEPTABLE FOR TH ﬁPPLICATION? Y (Y/N) _ 4”9 R2
If "no", enter reference to design change document: NR ldmﬁ4g{V@é¢
Comments: ) }#éﬁfﬁ"

The torque values were obtained by multiplying the thrust angd stem

factor i.e. 23,995 x 0.0116 = 278 ft-1bs.

based upon the calculated valve minimums.

‘ The minimum torques and thrusts in the open and close bands are

The maximum thrusts in the open and close bands are based upon

—Hetuatere—pmeal 1 inal &} + .
SYS RS ERTEERERENSE oy, calculated actuator capabilities.

The maximum torques in the open and close bands are based upon the R2

calculated operator capabilities.

The torque switch band envelopes the minimum required operatingp
torgque in the close direction, and is, therefore, satisfactory with o

the installed spring pack.

7
@;¢44

Itlle

The minimum required torques are for information only and actual

operating torques may be less, depending upon lubrication and other

factors.
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EPM-PJA-080592

ATTACHMENT 2

MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

non—shaded is calc input — other is tracking data

30-Jun—95

llﬁmc 1

Vahvwe UNI

Closing control circuit:

LOINPUT General Information 1—FCV—-68-333-A Limit
Valvo Information Closing T.5. wired in parallel 1o closing L.S. TSS = 1.0
Manulacturer | WESTINGHOUSE Stem Diameter 1.2500 {inches
Size - 3.00 Linches Mean Seat Diameter 2.87 linches
Pressure Class { - :1 500 psi Seat Angle (thetn) 7.0 degrees
Disc Style | - FWG ™ caos(theln) 0.9925
Stem Orientation | “VERT sin(theln) 0.1219
Valve Stem Lend 0.3333 [lend Valve Stem Pitch 0.3333 | pitch. ins
Actuntor Inforuation Noloroncos (1P Tost Dauta) (Rims Numbon)
Munufacturer annorque ] ~T76 940614 847 ..
Type | SB i Swe:| 1 700 - @ £T76 940623 851
MOV Design Basis Review Calculation
Cnleulation Number | EPM—~PJA- 080092 REVIS]ON 4 . T
Seat/AWdg Friction Fuctor (VI) -0.4000 l Slun/blun Nut Friction Fuctor (mU) (&) 20,0116
Closing Direction Oponing Direction
Motor Capability 17845 |iin Motar Capability 13362 {1
Motor Capability | 207.00 {n—ibs Molc;r Capability 155.00 [fi~ite
Actuator Limit 13600 | 1= Actuntor Capability 19600 jibs
Actuator Limit 250.00 (a1 Actuntor Copability 250,00 {fi~lix
Valve Weak Link | 36733 [its Valve Cnpability 23995 s
Valvo Wenk Link |  426.00 | fi~lin Valve Capability 278.00 [ fi~1n
Seismic Limit | 20000 | 1bs Seismic Limit 20000 |1us
Seismic Limit | 250.00 | A=l Seismic Limit 250.00 |n~lis
Difleroutinl Prossure (DF) 2335 | psid Differential Pressure (D1Y) 2734 prid
Required Thunt 11798 s - Required Thrust T 712291 e
Required Torque | 1 37.00In-1s Required Torque| "4 43.00 {0~
Piston Effect 2865 |1s Piston EMect, 3335 |in
Packing Loud . 1250 [ 1bs Packing Loud
DPLoad| .. 7683 |ls Unsonting Load
DI'Load 8153 {1
Static Test Information
Static Test. Line Pressure l ‘OJP‘.‘E (ASSUMED) Stem Factor @ CST} ~ ~¥0.0080 {

Closing Diroction

Opening Diroction

Ave Rumiing Load, [D] 1506 |1be Ave Rumning Load, {1.] 1331 s
Thrust @ CST {G) 15514 |its Unseating Load. {J) - 6268 [lin
Torque @ CST [G) 123.64 |-l Uniseating Load, {J] - 46.54 | ~lin
Closing Direction Closing Direction
Total Po.-.k.[n]] 16669 |1 Tota! Peak. {11) 1314~
Total Finul (11} 16494 {1t» Total Finalfl] 126.38 [ n~1x
DP Test Information . . Flow. Full Open N/A e
Moaxunwn DY test condix;ouj - 2211 ]p:id Line Pros , Full Opon 2244 |psig

Closing Diroction

Oponing Directior

Reg'd Closing Thrust [F) 13833 1= Measured DP Thrust, Opening (K} 4763 |1ts
| Req'd Closuig Torque [ F} 118.62 {n-itn Measured Uniseatiig Thrust. Opening [J) 9140 {1tn
Thrust @ CST Closing {G]] 14183 nm Mensured DP Torque . Opening [K) 49.73 | fi~ils
Torque @ CST Cloning [G}| 121 .35] fi-lts Measured Unseating Torque . Opening[J] 62.51 {fi-ibn
Closing Direction Closing Direction
Total Peak, [11}] 1540911 Tolnl Peuk. [11} .135.05 [fh~ius
Total Funl {11} 15234 }1s Total Fual {1) 128.21{n-1s
Diagnostic Equipment Error Delerminalion
TIC[N MOVATS Dia Sys / Equip Ervor | 3000
QssiY If SMART STEM, Capacity = N/A [1s.
SMART STEM N 1f SMART STEM. Capacity = N/A | fi-lin.
I T.S. Repentability applics. As Lefi TSS =| NJA i | If SMART STEM, Cap RefDWG = N/A T

PREPARED BY: D.0 Rueche. Hi2f2s

CHECKBY: —V/.eA4sE

/o
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EPM-PUA-080502 ATTACHMENT 2

.. MOV RECONCILIATION
S WATTS BAR NUCLEAR PLANT UNIT 1
0-mug=0s]  Tiarez
Valve UNTD:
2.0 Cloxing Stroke Reconciliation -

1-PCV~-68-333-A

DBR Paramoters DIR Calculation Rocondled Para

1 Roooadled Teat Duia
Minimum Required Thrut ; m Rocondled Thrus ; m bs
Minimum Kequired Torque -mm—m;a flt
Pision Effect ; m Fiston Eflect (from DRR Calculation : Ihs
PudingLowd:| a5y Prcking Lowd (Section 8.0, step 3A) - )
LT ™) Drload:[ oy

bs
Ibs
Seat Wedge Friction Factor (VF) : 0.4000

Scat Contact, Scat Wed g Friction Puctor (VF) - 0.6218
Culculaiod Parmme tor- Lond Sensitive Behmvior ROL): m
— — ——— 2R 2ensitive Behavior (ROL)
Comparison of Stom Factors I
—
Stem Fnctor (SF) DBR Calcuiation ; :

0.0086
0.0086

-

SF @ Swtic CST (G

MARGIN KVALUATIONS Oy DF TEST DATA AND DBK CALCULATION DATA

CST Thrust Margin : m Tba CST Torque Margin : fi-lbs
CST Thrust Margin: ~24]5 wn *
._ Methodology Mugin:| _iierlie | Thros Copnbiliy Macgin:]| a3 [

' Methodology Mugins| a5 Thros Copabiliy Musgin:| 3174

I Torque CopablnyMargin] o]
I Torgue Copnisliny Murgin:| 551

R

£

3.0 Opening Stroke Reconciliation

*_BASED ON POINT: Dp 17
DD Paramotcrs m Koconciled Test Dain
Minimum Required 'n)nxl: Recondiled Thrust ; 10966 | 1bs
Minimum Reguired Torgue = 7500 fi~1be
Pision EffectLosds|  3335] s Piston Effect (from DHR Calculntion; « 3335 {1bs
Pucking Load : 1250/ 1bs Avorage Packing Lowd (Section 8.0, siep 34) - 1419 b
Unseatin Load: Unseating (bused on DP (J]) ; 9140 1bs
Dﬂw: 7471 [ 1ee
Seat Wedpe Friction Faclor (VF : Scat Wedge Friction Enctor (VF): 0.4420

Comparison of Stem Facton

Siem Factor (SF) :

Thrust Capabile Margin ;

12991 b
Methodology Margin : . Thrust Capabiliy Margin - 10.8] %
| Torque Capability Marggn - 72| fi-1bs

] Torque Capabil; Margn : 8791%

4.0 PLAG INDICATION oFr UNSATISFAC'I'ORY MARGINS "PROBLEM" or "OK*

Closing Stroke

CST Thrus Margn : PROBLEM
Methodology Margin PROBLEM |
g g PROBLEM
. Thrus G bility Margin
i Torque Ca bility Margin - OK
Openiny Stroke
Methodology Margin - PROBLEM
- —_— ]
Thrus Capabiliey Margin - OK Torque Capability Margin - OK
PREPARED BY: & J//;
CHECK BY: ; THIS PAGE ADDED BY REVISION L//
W 8/31]95 ——

OPENING RECONCILED THRUST METHODS:

1. For DP test ptessure < DBR Pressure; Reconciled Thrust = MAX of
{STATIC [J] = Ave Static Run Load } * (Design DP/Actual D
{ DP {J] - Ave Static Runload} * (Design DP/Actual DP
{DP [K] - Ave Static Run Load } * (Design DP/Actual D

P) + Ave Static Run Load
)} + Ave Static Run Load
P) + Ave Static Run Load

* ~ indicates METHOD used to determine the opening reconciled thrust.



EPM~PJA-080592 ATTACHMENT 2

MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

. 5—Bop—0s] f//h (a ]]’ugc 3

Valve UNID:

i 1-FFCV-68-333-A |

5.0 Remarks:

A. Differential Pressure (DP) testing was performed at 95% of the closing DI’ and at 82% of the opening DP usedin the WBN
Design Basis Review (DBR) Calculation. '

B. The closing Load Sensitive Behavior (ROL)term of "N/A"indicates that the valve is "limit" switch controlled and ROL does
not apply. )

C. The stem factors are shown to be conservative when test results are compared 1o the caleulated valucs.

D. The packing loads are higher duc to high static running load and arc based on average static running loads.

E. The unseating force during the DP test js higher than the DBR unseating foad, but adequate margin exisis 10 the open

_ maotor capability. ‘ ’
F. The calculated seat wedge friction factor (VF) for opening is higher than that used in the DBR calculation, but adequate

margin cxist between reconciled torque and the opening motor capability, and this VF reflects the actual DP tested
conditions experienced at this high pressure.

G. The calculated seat wedge friction factor (VF) for closing is higher than that used in the DBR calculation, but adequate
margins exist between reconciled thrust/torque and the closing motor capability.

H. The PROBLEM fags in the closing direction between the reconciled thrust to the CSTtrip thrust and the reconciled
torquc to the CST trip torque indicate there is no margin, but this valve is position scated with the position of the valve
stem monitored to ensure the valve is hard scated cach time the valve is stroked closed when the "limit” switch trips
the valve. Adequate margins exist above the CST to the motor capability and 1o the maximum limits.

I. The PROBLEM flag in the closing direction for Mcthodology Margin indicates that the reconciled thrust ig greater than
the calculated minimum required thrust in the DBR calculation. Thisisinflucnced by the high DP effcet foree expericnced
during the DP test, which results in a high closing VF and reconciled DP Load component. The reconciled DP Load
componentis much larger than the value calculated in the DBR. However, adequate margin exists between the
reconciled thrust and the closing motor capability.

J. Totakcinto account the "Aging Issuc”, adequate margins cxists 1o allow for degradation of packing coclficients,

partial loss of lubrication. wear of valve/actuator's internal parts, and an increase in valve's surface friction cocflicicnts.

6.0 Conclusions:

A. Thevalve's final setup is acceptable. DBR Calculation friction factor (with cxception to the closing VF) and mcthodology
arc proven to be conservative with adcquate margins.

B. By successful stroking of the valve (including indication of Mlow isolation) during the DP test, and by adequate marginsin

the reconciled test data, the valve's operability has been demonstraied.

7.0 Recommended follow up actions:

None.

PREPARED B\';/ﬂ%f//?/ 9/~
CHECKED BY: ﬁ/g/g,/;},
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EPM~pPJA- 080592

ATTACHMENT 2

MOV R

—_—

8.0 Dctermination of Packing Load
1 Packing Load, Static Test Open & Close

A ST Fyrryyy

2A Piston Load Siatic Test (PNLST). Ibs Lin

= Pack Load Sin

STLP =

9.0 Miscellaneous Intermediate Calculations
—————=—"20¢0ous Interme

Unseating load during opening direction D test
4377 | Ibs
A value of *0* 10 Reoonclied Unseatin

If Unsacting Load < 0, then assj

ning Thrusy 10 overcome DP, POINTS J&KY)

Max Reg’d Opening Torque 10 overcome DE POINTS [J& K}
Maximum Stem Factor (P, POINTS [J] or [K]):

MaxReq'd Openin Thrust to overcome DP. GREATER OF POl
Piston Effect based on DP Test Line Pressure (Full O n):

NTS[J&K)

Wo Equipment Error determination

QSS ~ Thrust Sensor/E uip Error | YES 9.8 % Readin
TTC - Thrust Sensor / Equip Error ' 0.0} % Readin
ITC - Torque Sensor / Equip Erro 0.0] % Readin

TTC ~ Thrust Sensor / Bquip Error
TTC ~ Torque Sensor / Eguj Firro: ’
S$S ~ Thrust Sensor / Equip Grror

Ollbs, ———3
0.0 fi—tbs. ~—»
0.0| % Capacit

T07930114890, THEDYNE'IR—ANﬁ-A—I

= ARLSC = Ave Running

= Piston Load Stntic Test = STLY
2B Packing Load Static Test, Ibs Line Pressure, STL

= Pack Lond Suic Test O

3A Estimated Pucki_ng Load Static Test, Ibs (Line Pressure, STLP is not known
L 1419 W
38 Estimated Piston Effect Load Staljc Test, Ibs {Line Pressure is not known

m 88 | = (ARLSC - ARLSO) /2 = ("D — 1%y 72

STLP®
8.0 A OPENING RECONCILED EVALUATION

3ac Estimated Static Line Pressure rom Piston Effect Load, Ibs
= {4x ENLSI Y/ (PI x Ex 2

= {J] = [K] = Measured Unseating Th

Load on Puge 2

S$ - Thrust Sensor/ L uip Error 0 |lbs.
SS_~ Thrust Sensor/ L: uip Error 0.0 |t ~Ibs.
MOVATS Dix Svs/ Equip Error | 3000 2.0 % Reading
T. 5. Repeatability Applicd | NO 0] % Readin
| able below
/
Summation of 12 uipment Prror B ) ' )
Equipment Frror w 10.0! Percent
. {
| |
!
REFERENCLS: 1 To79301 14889, MOVATS ER 5.0

ECONCILATION

WATTS BAR NUCLEAR PLANT UNIT 1

.1bs (Line Press = ¢

¢ Running Load Static 0

¢ Pressure, STLP is known and not = Used in l’nckin_l.ond
xPIxSDxsSD/4
P.known & not = ¢

tic Test Close = ARLSC -

Lond Siatic Close, Ibs, *D*

n, lbs, °L®

PNLST

Point) Dp:

SMB SIZE = 0
000 67 {Ibs.
00
| 0 !
1 375|1bs.
2| 500 |Ibs.
_1000]Ibs.
| 000 1.0fi—Ibs |
00 2.2 fh~Ibs
0 5.9|f~Ibs
1 9.2 |ft-lbs
| 2 12.5ft~Ibs |
3 30.0f—Ips
T. S. Re Atability evuluation
AsLet TSS = OP TSTTOR = |
N/A [ N/A
CASE EVALUATION, As Left %
> 1.00 CASE 1 >50'# 5
> 1.00 CASE 2 <50'# 10
1.00 CASE 3 >50°# 10
1.00 CASE 4 <50 # 20

WEN = VI L200-0010, secrion 0350

n= ARLSO ~ PNLST

=~ Measured DP 1]

7415 |ibs .
ibs ,
3354 |1bs .

Point K DP: Toini J STATIC:

91401 Ibs
2754 | Ibs

TICOS% of full saile evaluntion

I

Il
{

PREPARED BY: R Raed], iafos
CHECK BY: 77/ Legse 7)2/ps

THIS PAGE ADDED BY REVISioN Y




0F

Efrm- F3A-cg05 9¢

At = ' PAGE nor

5 ,

Ps /11 gﬂd//@x/ﬁé’/dfé T 76 5623 S/

7 "
WBN DYNAMIC TEST OF MOTOR OPERATED TI-85.012
— 1 VALVES PROVIDING PORV AND RCP Revision 0
SEAL RETURN ISOLATION Page 39.0f 66

Data Package:

6.1

Page of Date 5}0£;/?§/

Test of 1-FCV-68-332, .1-FCV-68-333 (Continued)

'[74] CALCULATE maximum differential pressure/fDP)
across 1-FCV-68-333 using information from traces
on multichannel recorder as follows:
col 1 Col 2 Col 3 col 4 col 5 Col 6 Ccol 7
UPSTRM |[DOWNSTRM|
5 5 INITIALS
11-FCV-68-333| PRESS | PRESS | DP (psid) DESigN DP-DESZZN bP
STROKE (PT1, (PT2, |(eol 2 - ol 3)| 7" [ g, (psid) |vERTE
psig) psig) P D ERIF BY
A| OPENING 2260 1880 ARE
| zzyy | & z25y
_ , /%Z’W
B| CLOSING , 2100 1750 PN
zz// o z2// 7

. (757

[7¢6]

I¥ Col 4A or 4B < 75% DESIGN DP, THEN

that data for

=
0T

INDICATE in Chronological Test Log
this valve may be outside of range

extrapolation to 100% DP condition.

Dy

RESTORE automatic initiation of Safety Injection,
as reguired: '

“A.  1-HS-74-10A in A-AUTO =
B. 1-HS-74-20% in A-ARUTO O
C. 1-HS-63-10& in A-AUTO O
D. 1-HS-63~15A in A-AUTO. 0

E 1-FCV-63-25 CLOSED with power restored. Pd

F 1-FCV-63-26 CLOSED with power restored. ET/

K8

R e Operations
; . 3

TI85012.FNL

47

—_—

D=5
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Valve ID [ mvof ¢8 5

TESTIKG OF YI-0.6

‘Page 15 of 347
APPERDIX A
Page 1 of 5

MOTOE—-OPERATED VALVES , . Revislon 6 paqgn

7 Waé/ﬁ/ 09 7

35 A WID No 7/— o/l 55 07~

61

SECTION I: SYSTEM INFORMATION

ROTE 1 For Static Test, use sections 2, 3, 4, & 5.

KOTE 2 For Differential Pressur

e Test, use sections 2,.3, 6, 7, & 8.

ROTE 3 Circle Test Performed below:

( Ag Static

B. Differential Pressure Test

Flow Rate GPM o

GO T0 Section II if Statlc is circled.

COMPLETE Section I DP data below.

A + ’;é;vq
: by LB/%Eg//’////////jzzj/‘C%L. 7[
Pressure Upstream Open: PSIC Presture Downstream Open: PSIG

Pressure Upstream Closed:
Average Fluid Temperazain

low Instrume )0 curacies:
Fr a

Pressure Downstream Closed: PSIC

Deg T
% FI Kumber_ PI Number

bove sea level.

SECTION II: ©PEIRFORMANCE SECTIONS

Motor Current Signature Acquisiti
Switch Monitor Signature Acquisiti

Spring Pack Monitor Signature Acguisition.

Spring Pack Celibratiomn.
Torgue—-Thrust Setpoints Adjustmen
Torgue Thrust Cell Signature Acqu
Quick 'Stem Sensor Signacture Acguil
other:

on.
ion.

Ts.
isiticn.
sition.

STIEIE

RECORD the vendor Calculetions us

Moty g2 5.0 Red b

ed in section 6.1

Ao LLbdNT 72 ATl ~A-

e AZimAL P ZRAYB A

S ZZL&LO—/GT

05013

/(W’% ///fé‘i

ERGINEER Date
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3 APPERDIX A
/47‘7L _ ] C Page 2 of 5
Pj /1 ‘ TEST DATA SHEET : | . '
‘ - 910113502

TH Fws/H FIT
SECTION -III: TARGET THRUST | P A G E 048 O F 6

Opening strokeiClosing stroke

\

Target Thrust Determine tion

Required Minimum Thrust at Torque Switch Trip: [ &4 179 LBS
Test Equipment Accuracy {# 1: 10 4 e) %
Adjusted Minimum Thrust at- Torque Switch Trip: [0 5 12978 LBS
Guaranteed Maximum Thrust at T.S.Trip: [HY%10. 14125 LBS
Test Equipment Accuracy # 2: [O 1D P
Adjusted Guaranteed Max. Thrust at T.S.Trip: [ 28679 {1224 LES
Mawimum Total Thrust: (4o 19100 LBS
Test Egquipment Accuracy # 3: 1o 1© =
Maximum Adjusted Total Thrust: ' /’Z{pil() lQ(ij LBS
Target Thrust Window .
Minimum Target Thrust at Torgue Switch Trip: (2063 (2976 LES
Meximum Terget Thrust at Torque Switch Trip: (2874 i1zz4 LBS
Maximum Allowable Total Thrust: 1Y [ 74O LBS
Repid Impact Overload Criteria: ,&L L

» . SRPIRECT

VA Soiien LS B
‘_ =
SECTION IV: STATIC T=ST

Opening strokeiClosing Stroke

Static Test As-Left Thrugt Verification

Average Running Load: %J* D) LES

Thrust at Torgue Switch Trip: NS l5>§JS LES

Totzl Delivered Thrust: \ | HQ*Q\(Q:«}T LRS
J

Stavic Test As-Left Torcove Verificeticn
- T . . R 12X PR R-ES
Torgue at Torgue Switch Trip: \Ah Z rIT-LBS
- ~ ¥ ~ —— v e
Total Output Torgue NS l 131 T T-LBS
. \
Static Test As—Left Spring Pac) Displecement
Available Displacemesnt N . in.
. - . ™[ \K\: .
Displacement at Torque Switch Trip Mo T in.
T e 3 i - TN LA .
Totel Displacement: Q | \ in. -
\ T
VST €A Dhe ke o AJC('L
{Tﬁ“]
Stem Factor : N/ 1 ASISES
Torgue Switch Setting AS LEIT 1 . L
- . —~ - o~ \
Rzpid Impact Overloading Test SLT_ N UNSAT__N[Q

g Fage coURT L ! b {
o e ENGINEER Date




ELA-0F%0S 72

e D

\

j
i
}
|

N ,éi Thy A penmy abog sy g
" ' T T K 1-FOV-68-333
~ CLOSED STATIL THRUST OPEN | Suitch: UZ23IGNTS
g & | B STAT FRIC BK PT Lo ({ J | UNSEATING / THC T UZ3ENT3
o ™ | C__|BEGINING RL 2496 | x |DP EFFECT N/ HX: 1+ UXD 1)
g \§ D AVERAGE RL [50(, |L |POST DP / AVE RL //&( Divection: 1 |
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