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TITLE: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-332

REVISION DESCRIPTION OF REVISION DATE
NUMBER APPROVED
This revision incorporates the following MOV issues: 2 )L) \4‘4,
3 elevated temperature effects, seismic evaluation, EO! evaluation,
reconciled DP test data
Pages Revised: [, 4 5, 7,9-/%,2%" 2% 3932 -34,37, 38,3¢ 2!
‘nf1v/5
Pages Added: 24, 3E, %274 Atr ZCC{Pf\;) A+ 3 C'/PSS‘>
Pages Deleted: A+ne
ol so oy
DCCM and CCRIS search was performed on 1-1!-1—9#94 and no changes were
found which affect this calculation. Wl
Prepared: %nﬁyj W/,//}M /2//9/’7
Checked:%cﬂl/l(p)?‘/ :
H This revision incerporated The Fol\ou}‘mcj MOV issues ! revised recopc.led

P test data and M\;pos\‘rvomns evaluation,
1"9{ 12./95'
Tages Rewse&/'m 4,5, %901 2, M, 2%, 3C vz 14,2022,

Pages Added o IR, 3F AT 2 (4Pes)

Pages Deleted : AT.2 (4 P63)

DeeM and CCRIS scacch was performad on 6/29/95 and no changes were
'?c:u.v\_é\ which affect this calculation.

Prepaced ! DL Tuschle 6/30/%’

Checked %ym////wZ 7//2/95’“

(-39

THIS PAGE ADDED BY REV. 3




EBASCO SERVICES INCORPORATED

SHEET 3 OF 39

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

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-063092 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 belowy):

Method 1: In the design review method, jusiify 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: [n 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
methodoloov and results were compared to these standards and were found to meet the technical requirements contained
therein. The desian 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.

%w«(» “/r2/52

Design Verifier Date
(Independent Reviewer)
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. 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-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-063092 .1.
Calculation No. Revision
Method of design verification (independent review) used
(Check method used):

1. Design Review X
2. BAlternate 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 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 evaluaticn of the differential and line
pressure scenarios was confirmed using the references in Section 5.0.

,'"/i 7 / 7 ,/ = ~‘ S
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Design’/Verifier : Date
(Independent Reviewer)




EBASCO SERVICES INCORPORATED

SHEET 3B 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-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68. WBN-68-D053, EPM-PLA-063092 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 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

) . :
/ - f / 7
J |

Design Verifier Date
(Independent Reviewer)
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CLASSIFICATION, CATEGORIZATION AND MAINTENANCE
OF DESIGN CALCULATIONS
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TITLE DOCUMENTATION OF MOV DESIGN BASIS REVIEW_AND THRUST/TORQUE
REQUIREMENTS AND VALVE AND ACTUATOR CAPABILITY
ASSESSMENT FOR 1-FCV-68-332

SHEET 3C OF 39

SYSTEM(S), COMPONENT, FEATURE OR SUBJECT OF CALCULATION

SYSTEM/DESCRIPTION

(X) SAFETY SYSTEM . SYSTEM NO. 68

(X) SAFETY RELATED FEATURE LS Bluf Etpw ondct Yidee

( ) NON-SAFETY SYSTEM SYSTEM NO.
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( ) PLANT ENVIRONMENT
(EQ, ETC.)

( ) APPENDIX R

{ ) CIVIL STRUCTURES

( ) INSTRUMENTATION
{(pAM, ETC.)

( ) LICENSING

{ ) OTHER

CALCULATION CATEGORY__E06
FINAL CLASSIFICATION

(X) ESSENTIAL { ) FILE ONLY
( ) DESI ( ) SUPERSEDED

SUBMITTED__ {géki; ; DATE 47?94;9’
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EBASCO SERVICES INCORPORATED

CLASSIFICATION, CATEGORIZATION AND MAINTENANCE
OF DESIGN CALCULATIONS SHEET 3D OF 39

Attachment 1
CALCULATION CLASSIFICATION & CATEGORIZATION

IDENTIFIER: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092

PRELIMINARY CLASSIFICATION

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

CALCULATION CLASSIFICATION JUSTIFICATION:

SUBMITTERThis calculation documents the design basis review _and required
thrust/torque for MOV 1-FCV-68-332. The calculation addresses

the requirements specified in NRC Generic Letter 895-10.

REVIEWER (Z/)/AGREE WITH ( ) DISAGREE -
CLASSIFICATION COMMENTS REQUIRED

APPROVER ( \/{ AGREE WITH ( ) DISAGREE -
CLASSIFICATION COMMENTS REQUIRED
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' : . ' SHEET 3E OF 39

WATTS -BAR NUCLEAR PLANT UNIT 1

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW FOR 1-FCV-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN=-68, WBN-68-D0O53, EPM-PJA-063092 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 thé 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 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 DBS—
M18.2.22. Calcoulation 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 elevated temperature effects, EOI evaluation, seismic evaluation, and
reconciliation of DP test data.
%/ [ o avfie |y
//\t' Ddsign Verifier Date
(Indépendent Reviewer)

THIS PAGE ADDED BY REV 3
wfuf et



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-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PLA-063092 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 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-M1 8.2.22.
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.

%ﬂd)/% . fos

Z
Design Verifier / Dbte
{independent Reviewer)
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FOR 1-FCV-68-332

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092

7.4 7) _
PREPARER: P. J. Antonvich ]ﬂ //Zr paTE: /1 /I/97-
CHECKER: T. Snead AEL DATE: +/ 7L
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‘UBJECT:

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092
PREPARER: P. J. Antonvich /24 DATE:/%AV/%Q—

CHECKER

EBASCO SERVICES INCORPORATED
SHEET 5 OF 39
REVISION 0
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332 ' '

T. Snead 74 DATE: zyee

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 (Traln —31\
B), 1 ~FCV- 68 332 ncluo( n; elevareal tempersfore e_ﬁcecgés Y l

/ NV‘MI'L 3“"?"""*"’“"‘59"‘\\““‘\"""‘ and Qva\ua+b0A
___&SCO € o Emeﬂjﬁvv—tj Optra‘\'w\3 Trstructions (EOI:) “/”/""{
The design basis review will be performed in accordance with 5%u
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-68-332, 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 requirements, also calculated herein
using TVA Mechanical Design Standard DS-M18.2.21 (Sect 3.1),
in order to ensure sufficient thrust/torgque is available to
operate the valve.

The valve and operator thrust/torgue capabilities and
regquirements 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 0

\ ‘SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM~PJA-063092

PREPARER: P. J. Antonvich /%2? _ DATE : AOCV/?’Z‘

CHECKER : T. Snead DATE : AR EY>

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 Section ‘ E-30-TVA FORMAT
Purpose 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, l—FCV¥68—332, 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-FCVv-68-332
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-0630092

PREPARER: P. J. Antonvich P DATE : //////71
CHECKER :_T. Snead 74 DATE: iz gz
3.0 APPLICABLE CODES AND STANDARDS
3.1 TVA Nuclear Power Mechanical Design Standard DS-M18.2.21, R3
"Motor-Operated Valve Thrust and Torgque Calculations", Rev. Y

O Y v dated 7/25,5

-
3.2 TVA Nuclear Power Mechanical Design Standard DS-M18.2.22, wfeaq
"MOV Design Basis Review Methodology", Rev. 1, _dated
T2 0+5%.

3.3 NRC Generic Letter 89-10, "Safety-Related Motor-Operated
Valve Testing and Surveillance", dated June 28, 1980 jond Sepplements,

 Not Used. .
3.4 < £ £ 1 L 1t i
o ! . ! Oah‘
. . . . ¢f30
3.5 "Application Guide for Motor-Operated Valves in Nuclear P
Power Plants", EPRI Report NP-6660-D, Final Report dated
March 1990.




EBASCO SERVICES INCORPORATED
SHEET_8 OF_ 39
: REVISION O
UBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332 ‘
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092

PREPARER:_P. J. Antonvich /”7/?Z DATE : //////71
CHECKER : T. Snead L DATE: “1//2/GL

4.0 ASSUMPTIONS

4.1 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 assumption is to assure
that the valves are evaluated at the maximum line and

~differential pressures. :

4.2 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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I SUBJECT:

1-FCV-68-332

SHEET_9 OF_39
REVISION O

DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION. FOR

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092
PREPARER: P. J. Antonvich /622? DATE - 4726/?721~
CHECKER :_T. Snead s> DATE: */72/S 2
I})
5.0 REFERENCES © vl
5. TVA WBN Calculation EPM-TSS-110791, Rev. 4, "Generic Letter 2§
89-10 MOV Population at Watts Bar (Unit 1)" &
5. TVA Design Basis Document, System Description N3-68-4001, 1
Rev151on.2’thru DCN-S-%4564ﬁR "Reactor Coolant System" ]E
s 16008 A ?5
5. TVA Mechanlcal Piping Drawing 4%W465 -7, Rev. Xﬂ "Reactor v

Watts Bar Nuclear Plant RR
- @
5. TVA WBN Schematic Diagram, 1-45W760-68-5, CCD, Rev,géf
"Reactor Coolant System Schematic Diagram"
5.10 T J§£25267 1992 "Eualuatien of GCable 7
u_x.l_.x.x" £ oo o +tox Q 10 Maraor O-seyrai-ogd Uzluza. l‘/
\j [ S W ey LC \J\, E= - LR NS = A sl S a3 v
+M6¥+—Pfegfamﬂ—+R%MS—# Tﬁﬁ—ﬁﬁﬁﬁﬁﬁ-ﬂﬁﬁi
;C44-§4U4+4—0%5‘
Pot-thsed . . {
5.11 Westinghouse Electric Corporation Letter WAT-D-8939, dated ool

Coolant Auxiliary and Miscellaneous Piping"

27
TVA WBN WBPEVAR890S010, Rev. 26, "Cable Ampacity — NV4 & NVbH

Cables in Class 1lE Raceways"

W
TVA WBN DCN,M{12962—A, "MOV Uniqueness and Thrust
Requirements", (RIMS # B26—863+664—82+) T56 930323 840
EHED

Re ”?{ "Reactor Coolant #

W/

TVA WBN Flow Diagram 1-47W813-1,

System"
TVA Mechanical Piping Drawing 47W465-2, Rev.,?} "Reactor .,
< R
Coolant Auxiliary & Miscellaneous Piping" \g
/- ST-68-30 R 0, \

TVA Site Instruction $I-4—6—5—68-%, Rev. 7, "Valve Full B-Tta/n
Stroke Exercising During Plant Operation - Reactor Coolang{

July 30, 1992,
Valves for Watts Bar"

"Seismic Qualification of Westinghouse Gate
(RIMS # T33 920730 983)
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,EBASCO SERVICES INCORPORATED
'SHEET 10 OF 39
‘REVISION 0
DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-~-332

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063082

PREPARER: P. J. Antonvich /6?7? DATE: /77—
CHECKER :_T. Snead A DATE: s
5.0 REFERENCES (Continued) )
5.12 Westinghouse Letter WAT-D- 6874, dated 02/24/86 to E. R.
Ennis (TVA), "Data Base for Motor Operated Valves"

5.20

Westinghouse Drawing 115E010, Rev. 902, "Motor Op. Gate
Valve -~ Mod. 03000GM88FNH008, 3-1500 ASME Class 1 GPO ASSY",
Contract No. 71C62-54114-2 :

Marks Standard Handbook for Mechanical Englneers, Eighth
Edition

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

JRA.Q
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A Q{Pv}NMwW EOLL.I <5 O Y ltur\{ e—Aetuator J.u.l_\iue
Switeh-Setting Chart for New-Replacement—Spring——Packs"
;4 OB L/hJ Tec n/@( /""u‘v«/o—’w#ﬂ' -l 7D -
(EEEE&S i £8§: 9268,63 93 folls a1 < r"“fy - ~~3 DD ~ O/GMJ“S
Rew, $E Sectvon OZYO"[Echases
£ f‘qz%k

TVA WBN Environmental Drawing 47W235-42, Rev Y E ®
"Environment Data - Harsh Lower Compartment™

Limitorqué Selection Guides:

5.18.1 Application Factors, SEL-4, Revised 07/01/77.
5.18.2 Gate & Globe Valve Efficiency Chart, SEL-7, 11/89.
5.18.3 Stem Factors, SEL-10, dated 05/21/79.

5.18;4 Rating Sheets, SEL-9, 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”

Westlnghouse Letter WAT-D-8830, "EMD Gate Valve Wedge Angle
Information", dated 4/23/92 (Rims #T33 920423 954)
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PREPARER: P. J. Antonvich ﬂ// DATE : ,////// 7 <

CHECKER : T. Snead e DATE: 7///2/%%

Y
5.0 REFERENCES (Continued) @ Q’R“
wbBR- »
5.21 TVA WBN Calculation EEB-MS-TI06-0010, Rev. g, "Auxiliary l
Power System Analysis on 1E Buses Via CSST C.and CSST D with e

Auto Load Tap Changers"

5.22 Westinghouse 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. o

5.23 TVA EQ Binder WBNEQ-MOV-001, Rev.:,%’, "Environmental ¢ .
g s ' " aS ’Pa,lu‘s
Qualification Documentation Package <:>\§¥ QWWQ il ¢
)

Coordination/Protection"

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)

ot Used. . g4

-E12.6.3, Rev. 2 threugh

o oy Niiwiliarsy and
[ S - oy

5.29 TVA Electrical Design Standard D

Y. e 192 L R NS S A
e O Ty

PN R B
AL 5 W g By vy P sy u\,l‘bi - PGP Yo o o g o s e e = g x4

L
il -
trol Dower Cables—H~15000 Volts)t Anliy ant Canrel fome Caltle

Sz op Yo 509D olts (Rrrrs SBYY G462,503!)

5.30 TVA WBN-0SG4-095, Rev.~3§>"5election Criteria for MOVs ' f
Requiring Thermal Overload Bypass" %ﬁms

5 31 AV, RDerneocadiira Matrhad DMQIT D0
. R T PE A=y P AT AS Suas eap o8 AV

p> = 3 o

o) 2 L a0
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PREPARER: P. J. Antonvich ﬁ/ﬁ DATE : //////7 [
CHECKER :_T. Snead oy - DATE: _ “//2/'s2

5.0 REFERENCES (Continued)

5.32 Operability Test Report of Westinghouse Nuclear Gate Valves,

Dated 1/28/77, Engineering Memorandum No. 4995 db
5.33 VA AI“ M {';’B}Q‘SQCO{J, R O* UMeter Oy\..z_uuu.\. Vadres
s-t—fe_}ee__@fme_s_ TvA ,)13/\/ Vendoe rTecha, ¢./ Aranwul LBV -VTAT - 1200~ OO/O R™
Rev. Secrien ©3BO, “Limirerqse Jechalenl Opdare 73-0O,
= /e/av‘cd @mPQ"”‘af‘c Etcears ' ""a,}q
A review of DCCM was performed and no outstanding changes affect q
this calculation. . _ w2t

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, operatlon and capability was obtained from
References listed in Section 5.0.

5.34 TVA WBN Letter between Limitorque (Pat McQuillian) and TVA WBN Engineering 1

Manager (Bob Johnson), dated-};%w+9-" F2LE-—OB46+04—866, Subject: Increased M
Actuator Thrust Rating. //9"[ 724 770%U2 Y53 e

SR TvA W vendor Techa- caf Aaneal oGy Tr - —r20- o?oo

o ﬂyf/ﬁf

Lo, f Seation 295 ¥ a)csf/gh.o'/'_s@ EmS  hlves
Y v

® I //f/;,/u”‘[
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SUBJECT: DESIGN BASIS REVIEW

BRANCH/PROJECT IDENTIFIERS:

EBASCO SERVICES INCORPORATED

1-FCv-68-332

AND THRUST/TORQUE CALC

MEB—WBN—68,WBN—68—D053,

SHEET_13 OF 39
REVISION 0

ULATION FOR

EPM~-PJA-063092

REPARER: P. J. Antonvich A/ DATE:J£Z%4321
CHECKER : T. Snead % DATE : 2L
7. CALCULATIONS
7. SYSTEM DESIGN BASIS DATA DATA SQURCE
1.  VALVE NO: 1-FCV~-68-332 Ref. 5.1 g
2. MARK NO 8000RB Ref. 5.25:
Ref . 5.12, 2
Ref . 5.23, »—Fi136
3. DESCRIPTION: | | Ref. 5.9
RCS Pressure Relief Flow Control valve (Train B)

10.

SAFETY FUNCTION:

Remains open and must be able to be opened to align the PORV' g,

Ref._5.2,_pp—54

=55

providine a depressurization path.

The valve 1is closed to

isolate the PORV in the event it fails to close.

(Active)

SEISMIC CLASS: Category I

SYS DESIGN PRESS: 2510 psig

SYS DESIGN TEMP 680° F
NQRMAL POSITION: Oven

SAFETY POSITION: Close

FLOW RATE: 210,000 1b/hr @ 2265 psia

MAXVLINE/DIFFERENTIAL‘PRESS:

Line P/Diff. p

See Comment 7.1.5

Ref. 5.2, pa—36e
Ref. 5.2, pe—i66-
Ref. 5.2, pa—i66

See Comment 7.1.7

See Comment 7.1.7

Ref .

5.2, a6t

Comment 7.1.9

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 2555/ 254 CLOSE 2335/2335
2739 T73¢

FLUID TYPE: Liguid ¢ Saturated Steam - Ref . 5.2, peg—54—§ 55

Reactor Coolant

FLUID TEMP: 680 ° F

Ref. 5.2, oo 3co

s
f;q@(
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1-FCV-68-332
RANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich Vi DATE : ///ﬂ/?t
CHECKER : T. Snead =>4 DATE : /)92
7.0 CALCULATIONS (Continued)
7.1 SYSTEM DESIGN BASIS DATA (Continued) DATA SOURCE
| | el
. s 2 RY
11. REQUIRED STROKE TIME: -10.0—seconds—{destonr Ref.- 533 —pa-b
[-ST-68-90( - DB g
APPLICABLE SI: S¥ 465685 2oft
12. LEAK TIGHTNESS REQUIREMENT: 9 cc/hr See Comment 7.1.12 “/ufsf
13. MOV CAN BE FULL FLOW TESTED? N (YES/NO) See Comment 7.1.13
14. BONNET OVERPRESSURIZATION/THERMAL BINDING/ See Comment 7.1.14
PRESSURE LOCKING N (Y/N)
15. ORIENTATION OF VALVE: Ref. 5.3
1"') : Ref. 5.7 RY
Ref. 5.23, »agFITT
Tiislas
Line: Horiz_X Vert Degrees from vertical 3l
Stem: Horiz Vert X Degrees from vertical
16. BUTTERFLY VALVE CHARACTERISTICS: Not Reguired For a Gate Valve
Flow velocities: Not Required For a Gate Valve
Piping arrangements: Not Reguired For a Gate Valve
17. AMBIENT TEMPERATURE:60° to 120°F (Normal) ' Ref. 5.17

327°F Maximum Accident
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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

Comments: v ﬂ>

7.1.5 Seismic Class - Reference 532 provides—test data for seiomie—
qualification of Westinghouse Gate Valve of size 4" and 12
ReTeyence 5.11 categorizes various sizes of Westinghouse-Gate
valvessNinto two different groups using the 4" valve a% the
representafive for one group and the 12" valve a he
representative for the other group. 1-FCV-68=332 (a 3" gate
valve) is repredented by the 4" valve.

Based on Ref. 5.11 and~the test resuyifs of the 4" gate valves
in Ref. 5.32, pg 22, an Opgrating-fhrust range of 5,500 lbs
to 7,500 1lbs in the opening Wirection, and a thrust range of
11,500 lbs to 13,600 1lbs im the~glosing direction were noted
during stroking at 2500-Psid.

Although Sectio .5.1 of this design ba3%is review calculates
a required operiing thrust of 11,898 1lbs (whlwsh, is greater
then the RBef. 5.32 value). Since Reference 5.32% _demonstrated

operabi¥ity of the valve under differential pressure
congddtions similar to Section 7.5.1 it may be concluded that
is valve 1s seismically qualified for its application.

7.1.7 Valve Position - The PORV Block valve is required to be open
(and 1s normally open) to allow venting of the pressurizer (11
for plant depressurization following an accident or abnormal ¢
event, in the event the PORV does not close the PORV Block Qﬁ
valve may be required to close to stop RCS depressurizaiton

(Ref. 5.2 —pp—54—6—55) .

14’5
en(c‘ 5«3, Prov/c(es $@ sl ?Uq/;{/(-q-?‘/oq ‘o ~ ’““56//4—

RQ}J R 1/l oy ‘ . ifufey
t/a(/é/4 Gr  acceleratzmns of 3.0g's horizonts | and

. a¥/ hrost [ 1or
2.1 S'; vectical  and an ope’ ' 3 Fhees / e of

20,000 /6(/Z§O fe-lh,
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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 B), 1-FCV-68-332. Refer to Attachment 1, Simplified
Sketch.

Opening (Accident/Abnormal Conditions) - The PORV Block valve is
required 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+—5%). Therefore, it is not required
. to open under accident conditions.
Closing (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—316%). 1In 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—3%5) 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—363) but is
taken as zero for con eyvatism and simplicity. owrd Aot .
f;f,i‘;’?“f;‘:‘cf;ufdmka %ﬁi&g I‘\"‘D%;?;o)?r ; 6%/:;: Py /f}g%r‘-:surc,, A: 56 f—
Opening and Closing (Normal/Test ODeraLlons) - 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 pSld at
a line pressure of 2235 psig for opening operations. This is
based on an upstream pressure at maximum normal system pressure
(Ref. 5.2,pg—238) and negligible pressure in the PRT (see:
Closing Accident/Abnormal conditions). The valve is stroked for
surveillance testing (Refg. 5.8 «5-27). The opening and closing
operatlon would occur at 0 psid differential pressure, as the PORV

shutdown are bounded by the power operations scenario.

‘ is closed, at a line pressure of 2235 psig. Conditions at cold




EBASCO SERVICES INCORPORATED
SHEET_17 OF_39

REVISION 0

SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332

RANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich /6942 DATE : //?Oé’z—
CHECKER : T. Snead F DATE : 1/

)]ngluAb\s both closing ‘Fe\\owiuj inadvetteat
opening ond inadvertent closuce,

7.0 CALCULATIONS (Continued)

| 7.1 SYSTEM DESIGN BASIS DATA (Continued)

| Inadvertent Mispositioning - The valve may be mispositionediduring
normal or accident/abnormal conditions. The closing scenario'is
bounded by the closing operation at accident/abnormal conditions zﬁ*sm
(2335 psig/ 2335 psid). The opening scenario would reguire L
opening of the valve following inadvertent closure to restore the
- depressurization path following an accidentAgg-abnormal event.
Worst case upstream pressure is based on theaPressurizer Code

3O PO £ o LY S
ﬁ = X oy < \A\\?S J\}L\.—S_g‘\l ML OoOOoTULICTY A= N iulo (24‘85 bls:x.g
) o ) A
pFos—1t-setpoint error, Roef, S —pPp—55)—and—a negligible /5 ol1o

downstream pressure (see Closing (Accident/Abnormal Conditions)b( v secd
The consideration of safety valve accumulation pPressure 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 2546 psid and a line
. i 273 v
' pressure of %57—‘:{9 psig.

p¢90,'mm+ +hat Sofcfr valves Ae de;,'SnCOé ro Llaeix Sy SAL

COMMENTS pressocec 1O 0% ot deS-'j’) O~ 2.73‘('/03{3 .
7.1.12 Leak Rate - Leak rate = 3 cc/hr * nominal Valve size = 3 *x 3

= 9 cc/hr max design leak rate. (Ref. 5.22, p. 25 & Ref.

5.13) iy
7.1.13 Full flow testing - The valve cannot be full flow tested in

the open or closed directions since it would require 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-68-332 is not
susceptible to thermal binding or bonnet pressurization. -

Ssection s besed on Sysre~ desssa Pressore s acl

c{oc,um.‘_qvclc{ A eﬂSr'ﬂ,eu/A; C/es"Sf\ OU%pu-r'-— C{OCUM&
Sech aqs THAe Sy S ram o/e.scr‘r,:o)'/on el aeu e O

'931‘%3.

otrt.
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7.0 CALCULATIONS (Continued)

7.2 Valve Design Data

VALVE DESIGN DATA : DATA SOURCE
Valve Tag No. 1-FCV-68-332 Q7
Valve Contract No. 71C62-54114-1 Ref 5—é2ﬂ9~—55
Ref 5.22, o—375
Valve Drawing. 115E010 Ref 5.26, »—33
1. Valve Serial No. 03000GM88ENHOOB— Ref 5.25, g—27
008710002 Ref 5.23, »—F316
2. Valve Model No. 03000GM88FNHO0B Ref 5.13 {%;@{
3. Valve Mfg. Westinghouse Ref 5.13 v
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 7° ' 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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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 : . ‘ s
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EPM-PJA-063092
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7. CALCULATIONS (Continued)

10.

11.

12.

13.

OPERATOR DESIGN DATA

DATA SOURCE

Valve Tag Number
Operator Mfg.

Operator Type/Size.

Order No.

Serial No.

Spring Pack No.

1-FCV-68-332

Limitorque

SB/00

Ref

/4

5.23, po—F1+i6-

378447B

Ref

5.23, pa—F1i6.

Ref

5.23, pg—FIi6-

Ref

S5.23, peFIT6-

Overall Gear Ratioc (OAR)

Pullout/Run Efficiency

Stem Factor (FS 0.15)

HBC Size

HBC Serial No.
HBC Order No.
HBC Gear Ratio

EBC Gear Eff.

See

Comment 7.3.5

0.45 / 0:60

Ref

5.25, p. 2

Ref

5.5, p. 4

0.0116

Ref

5.18.2

Not Applicable

Ref

5.18.3, . 6

Not Applicable

NO

HBC UNIT INSTALLED

Not 2Zpplicable

NO

HBC UNIT INSTALLED

NO

HBC UNIT INSTALLED

Not Applicable

Not Applicable

NO

HBC UNIT INSTALLED

NO

HBC UNIT INSTALLED

g%hSI

Ty

Jp7 e,
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7.0 CALCULATIONS (Continued)

7.3 OPERATOR DESIGN DATA (Continued)

Comments:

7.3.5 Determination of Spring Pack Capability - @

y .
TVA DCN M-12962-A (Ref. 5.5, .»—%4) lists the/ installed spring
- “pack as'36+3+3+3- The torque switch setting/chart) shows '
@ torque switch setting 1 as,3%6- ft- .1bs and 2 as -240- ft-1bs
(Ref. 5.16, p. 5). The minimum thdice required to close the

i

valv *‘SQCthn 7.5. 14/ is ‘3.}., 70933+ [c,\.iu.l.valcu\_ LU_.L\iLAL +s—-3F ﬂ
- e 3 /3 3 31/6. £ . - - /
2,29
v /;%’///73

The spring pack is satisfactory for this application.

‘ and to open the volva isin

J ba/f/?\ \&

1\

4

B

(,134“;
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7.0 CALCULATIONS (Continued)

He

Nﬁﬁ%

7.4 ELECTRICAL DATA - DATA SOQURCE
Valve Tag Number 1-FCV-§8-332
R4
1. Motor Mfg. Reliance Ref 5.23, po-rii6—
2. ID No. 713114-J2 Ref 5.23, pe—Pit6 R>
3. Start'Torque 15 ft-~1bs C#kmgﬁu-b#;) Ref 5.23, pgFii6 l
4. Running Torque 3 ft-1lbs Ref 5.23, oc—F+3+6 %%;ﬁT
5. RPM 3400 Ref 5.23, po—FiT6
6. Horsepower 1.9 HP ' Ref 5.23, pe—Flig (ﬂ7¥5
, ¥
. 7. Volts 460 VvV Ref 5.21, pe—a62
R4
8. Running Current 3.5 A Ref 5.23, »oF336 qJ
At
9. L. R. Current 26.0 A Ref 5.21, o382 l
(&
10. Duty Cycle 15 Min Ref 5.23, pe—Fi1i6 '#,
' !
11. Motor Code Not Listed Not Listed
12. Insulation Class RH Ref 5.23, pe—Fii6
13. Frame Designation PS6 Ref 5.23, pe—E1l6 |
o _ , : Comment 7.4.14 D
14. Electrical Cable Sizing Satisfactory Ref 5.10, pgs 7 & 30 Hof
Comment 7.4.15
15. Control Circuit Logic Satisfactorv Ref 5.9
Comment 7.4.16
16. Degraded Voltage Cond. Satisfactory Ref 5.21, pe—383—
Comment 7.4.17
17. Overload Sizing T28 Satisfactory Ref 5.21, pe— 8>
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA (Continued)

Comments:

7.4.14

Electrical cable sizing - Fer—MOV-1-~FCV—68-332, —reforence-
, Pg 182 shows the cable numbers as 1V2445B & 1V2446B-

the cable size as # 12 wire, the full load (run) amperage as
3.5 amperes amd.the locked rotor current as 26 amperes. The

cable ampacity caltuviation (Ref. 5.4; Us® of this calculation
approved by Ref. 5.10) shows_thedérated 71% (acceptable per
Ref. 5.28) full load ampacity a 9 and the allowed cable

ampacity as 9.4 amperes for 1V2445B (Re 5.4, Appendix H, p.

30); for 1V2446B the derated 200% full load ampacity as 7.7

amperes—dand the allowed cable ampacity as 26.6 ampéres._(Ref.
4, p. 527).

The cable sizing for this application including its ability
to withstand locked rotor condition (Ref. 5.28) was evaluated

is considered satisfactory 1
(Rek. 5749,

O Thaoo 279 £::11 laooAa —oiiryrrean P I o R
© He—r .x.m I—loggd—eurrent was—evaiuate o S AN
4 4

and—<ound—aceceptable—for this—application-

< £ 520
o o

o
.
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments {(Continued)

7.4.15

7.4.16

Control circuit logic — The valve is required to operate to

isolate the RCPB anytime that a PORV may fail open; Ref. A
5.30,Attach. 1, —p-—3i4a requires the Thermal Overload (TO) L
Protection Device to be bypassed and the Torque Switch (TS) c
to be bypassed in the closing direction during a DBE. ool
The electrical schematic (Ref. 5.9) shows that the TO is
bypassed by a safety signal the valve travel is limited by agq%
limit switch in the openlng dlrectlon-aaé—by~tefque—sw&%eh—

’Yﬂ*h ]1”‘1‘- Switeh - Pbupass—in tl{‘i_e‘_\,l\)u_l.Ll u A.\.,pL,-‘\,Ax. I/G/VC chyc_(

JTYJ-\_\.«&J. g TN D —-—d 4
¢l

/s / M.Nc( b}, rioe [l fjil‘/,f-c/\ Jn P g/otrns drectlon (Ref. s 35‘)
The control circuit for this valve meets its design
application. ,¢“ﬁ

Degraded voltage condition - Reference 5.17 shows that the

valve is located in a harsh environment and a reduced volbage
evaluation caused by elevated cable and motor temperature 1is
appllcable The maximum accident environmental temperature

'is 327° F (Ref. 5.17) which equates to 164° C [C=(T-32)/1.8]. 4f]

The minimum voltage indicated on page 182 of reference 5.21
is corrected to 90°¢ C for cable and 40° C.for motor. -—Miaimuam-

At oarminal sxe i oo A4 b Adet.o a = Jo
I‘UUL—\J$ =3 S TN M SR SN A \Van/ —.J u\_.L\,.LHX’.I:—LC\A uu.“ll\j L,alc
F= 13 3 - - <
following—provided data—and—S6rmsides Sece PSS 294 &r <~

evaluation of alesated +em/oe/~o~/-ur¢, eflects. |

4'/”ﬁ‘{




EPmM-PSA-063092

ELFUATED TEMPERATURE BUALLATION FOR:
156 START TORQUE, Nameplate
_PAX EMUTROMMENTAL YEMPERATURE
Aomperature (deg 164.6 dogrees C

HOTOR TOTAL TEMPERATURE
168.5 total motor temperaturc

EUALUATION OF LRA AND LRY

max % LRA Joss (Limitorque 93-63)
.31z actual 7 LRA loss based on temp
21.9ad justed LRA

imax 7 TQ loss (Limitorque 93-63)
17.737actual # TQ loss bascd on temp
12.34 ad justed TG

TERRIMAL WOLTAGE BUALLATION

load ‘FLI
AS FOUND  1-FCU-68-332-B 196 3.56
REVISID  1-FCU-68-332~H 1.96 3.50

PAGE 2z4A of 39
1-FCU-68-132-B par (hef., S > 2

NOTOR INFORMATION

Z9.33 high speed stonm
8.82 stroke time secs
6.15 stroke time mins

EVALUATION OF MISPOSITIONING
1.45 tenp rise due to misposition (3 strokes)

EUALUATION OF UT (BLOCX vs.
block start (ysn):

block start (open~closc):
indjuldual start (opensclos

DUAL) PER STROKE

Indfudual

Hotor

LM LRPF 2n R J¥n Rtot Rc JXe Start

26.06 ©.96 10.2147 9.1932 4.4525 6.23700 1.3545 8.0482 3%.8
6.2580 0.0092

21.9 6.9 12.1Z2» 16.9143 5.2868 6.23700 1.3545 0.0482 35.6
: 0.2580 ©.0092

CORRECTION OF Rc, Rm, AND Xm FOR TENPERATURE > 96 DEGREES CELSIUS FOR: 1-FCU-68-332-B per (Rel. > 29
Uoltage Divider (Min) = = Umcc x 2Zmc .~ Ztotal
Utin = - 395.05 i
formulac: REVISED ORIGINAL
6.683002 = Temperature Coefficient of Resiste
= Tempereture cocrected MTR Impedan 15.3843 13,4637
= Temperature corrected MIR Resistar 15.6849 12.7062
1.6634 = Temperature corrected Cable Resistance (Rec)
. = Total corrected Impedance (2tc) = 17.8032 15.2842
where -
al =1, (2345 « 11)
Znc = [ (Rmc) 2 « (Xn)™2 1%0.5
Rmc = Rm ( 1+ (a1} (Ic - Tm) )
Rec = Re ( 1« (al) (Tc - T1) )
2tc = [“(Bmc + Rl2cc + Roh 3°2 + (Xm + X12cc)™2 185
Provided Data:
440 = Hotor Control Center Wolt REVISED ORIGINAL
= HNotor Resistance ( RM ) : 18.9143 39.1932
= MHotor Reactance ( XM ) = 5.2860 4.4525
1.3545 = Cable Resistance
0.6482 = Cable recactance
6.23700 = Dwerload Heater Resistance
164 = Accident Environment Tempcrature (degrec celsius)
90 = Initial Towperature (degree celslus)
40 = Initial Motor Temperature {degreec celsius)
DETERNINATION OF MOTOR CAMBILITY FOR : 1-FCU-68-332-B
DAR .

run effjciency
pull out cfficiency

i
3%.8 individual motor start as found in WBN-EEB-NS-TI106-0018 (Ref . 5’,7_ )

385.6new Individual motor start based om reduced LA
3%.8ncw individual motor start voltage corrected for > 96 degree cclsius (w)

Open direction Close direction =
6.8588 6.8588 terminal wltage ratio
determination of wltage factor (UF)
0.7375 8.7375 UF = 1, If woltage ratio 5.9 otherwisc = (voltage ratin)~2

deternination of application factor (AF)
1

1

AF=1, If terminal voltage ratio <.9 otherwise = .9 (Ref. $¢3 3

OPENING MOTOR CRPﬁBlLITY CLOSING MOTOR CAPABILITY w 1-FCU-68-332-B

158 ft~1bs. 211 ft-1bs. (sce section 7.5.2 for formulae)

16sten factor

based on stem pitch, lead, diamcter

13621 lbs. 18196 1bs.

'7//\‘/'5 pase aﬂ&p 6.?/ Leen 7 %/
/l/l(/?‘{

Block
Hotor
Start
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7.0 CALCULATIONS (Continued)
7.4 ELECTRICAL DATA Comments (Continued)
7.4.16 Degraded Voltage Condition (Continued)
Rrovided data : @7

- Viee 440 volts = Motor control center voltage (Ref. 5.21, pg 182)
R, = 88 ohms = Motor resistance (Ref. 5.21, pg 182)
X, = 8.1717Qhns = Motor reactance (Ref. 5.21, pg 182)
Ro. = 1.3545 Cable resistance outside containment wire

(Ref. 5.21, pg 182)

reactance outside containment wire

>
Q
a
i

0.0482 ohms =
5.21, pg 182)

R, = 0.2580 ohms = Cable reésistance inside containment wire
(Ref. 5. pg 182)

X = 0.0092 ohms = Cable reactan inside containment wire
(Ref. 5.21, pg \82)

R,, = 0.237 ohms = Overload heater resistance
(Ref. 5.21, pg 182)

T, = 164°C = Accident environment temperature\inside containment
(Ref. 5.17)

T,. = 90°C = Initial cable temperature (Ref. 5.31, 2)

T,, = 40°C = Initial motor temperature (Ref. 5.2, pg 18

((/“/‘i‘{




EBASCO SERVICES INCORPORATED
: T SHEET 26 OF_39

- REVISION 0

.BJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68, WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich 77l Dmm:“M/@L’

CHECKER : T. Snead =7 DATE: ///r2/¢L

7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 Degraded Voltage Condition (Continued)

ormulae

(Vaeed % (Zne) (Voltage Divider)

( Ztotal-corrected)

min

1/ (234.5 + T;) = Temperature coefficient of resistance
' (Ref. 5.14, pg 15-5)

7. = [ (R’ (X.2) 1Y% = Temperature corrected motor impedance
. R, = e~ Tw)) = Temperature corrected motor
' resistance

= Temperature corrected cable
resistance

+ Rgpe) 2 + (Xy + Ko + Koo) 21V2

Ztotal—corrected = [(Rmc + RIcc

ohc

Calculations

a, = 1/(234.5 + 90°C) = 0.003082/°

R, = 6.1288 ohms (1 + (0.003082/°C)*( = 8.471 ohms
Z.. = (8.471% ohms + 8.1717% ohms)'? = 11.

Ry.e = 0.258 ohms (1 + (0.003082/°C)*(164°C ~ 9 0.3168 ohms
Ry = 1.3545 ohms

Ry, = 0.237 ohms

[(8.471 ohms + 0.3168 ohms + 1.3545 ©
0.237 ohms)? + (8.1717 ohms + 0.0482 ohm
0.0092 ohms)?]*/?

. = 13.246 ohms

il

( Ztotal—-corrected)
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 ‘Yegraded Voltage Condition (Continued)

7.4.17

The valve oper
the val

min (440 volts) s ohms)
13.246 ohm

= 391.0 volts

111 deliver sufficient tRE nd torQue to
ring degraded voltage conditions to perfoPm—its safety
lon (see Section 7.5). ' -

Qverload sizing - References 5.22, p 182 and 5.24 Attachment-

M2 232 A—p——48- determined that an overload size of T29 is A
required and is installed. The correct heater is installed -V”/{
for this application.

BB ¢frefas
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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 * n/4 * &’ (Sect. 3.1, pg 2)

Where:‘- | | ‘ ‘ ﬁ

P = 2335 psig

2734
P = 2519 psig

Closing maximum line pressure (Sect. 7.1.9)

Opening maximum line pressure (Sect. 7.1.9)

d 1.25" = stem diameter at packing (Ref. 5.13)

. . ®/4 = 0.7854

F, Closing

2335 * 0.7854 * 1.25% = 2865 1bf

33587

2536 * 0.7854 * 1.25% =-3p245 1bf
27349

F, Opening

Calculation of Péckinc Friction Load - Fp.x , 4$£,
wft
Foace = 1000 1bf * d (Sect. 3.1, pg 4) uf
Where:
-d = 1.25" = stem .diameter at packing (Ref. 5.13)

Foacx = 1000 * 1.25 = 1250 1bf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)
Calculation Closing Differential Pressure Load - Fyg
L
Foo = dp * m/4 * D? x FV * [cos ¢ - (L * sin ¢)]

(Sect. 3.1, pg 3)
Where:
n/4 = 0.7854
dp = 2335 psid = Closing differential pressure (Sect. 7.1.9)
. D = 2.87" = Seat diameter at midpoint. (Sect 7.2.6)
FV ='1.2 = valve safety factor (Sect. 3.1, pg 3)
KL= 0.4 = Valve friction factor (Sect. 3.1, pg 3)
¢ = 7° = Wedge angle (Ref. 5.20)

.4
o 2335 * 0.7854 * (2.87)% x 1.2 * [cos 7 = (.4 sin 7))

rrj
.
it

Fep = 7,683 1bf
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CALCULATIONS (Continued)

Thrust/Torque Calculations (Continued)

Valve Requirements (Continued)

Calculation of Opening Differential Pressure Load - Fg

(Sect. 3.1, pg 3)

' U
Fgop = dp * m/4 * D?* * FV * {cos ¢ + (L * sin ¢)]

Where: M
n/4 = 0.7854
27349 _ _
dp = 25%6 psid = Opening differential pressure (Sect. 7.1.9)
. D = 2.87" = Contact seat diameter (Sect:.. 7.2.6)
’ FV = 1.2 = Valve safety factor (Sect. 3.1, pg 3)
L= 0.4 = valve friction factor (Sect. 3.1, pg 3)
¢ = 7° = Wedge angle (Ref. 5.20)
2739 .4
Fgp = 2536 * 0.7854 * 2.87% * 1.2 * [cos 7 + (.4 sin 7))
QUS 3
Fop = 2485 1bf
Calculation of Reguired Closing Thrust - F,
’Ft :_‘Fp + Fpa’ck ™ de (Sect. 31/ Pg 2)
(h*
Where: i
Fg = 7,683 1bf = Differential Pressure Load

F, = 2,865 1bf = Piston Effect Load

Foaex = 1,250 1lbf= Packing Friction Load

F,. = 7,683 + 2,865 + 1,250 = 11,798 1bf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

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

1 - (U * Tan ¢)) % : S
F, =F * £, * F, * [Sin ¢ + (L * Cos ¢)] [Cos ¢ + (L * Sin ¢)])
Whére: '
f, = 0.6 = Wedge factor (Sect. 3.1, pg 5 & Ref. 5.13)
FQ = 1.2 = Valve safety factor (Sect. 3.1, pg 3)
B = 0.4 = Valve friction factor (Sect. 3.1, pg 3)
¢ = 7° = Wedge angle (Ref. 5.20)
Foack = 1250 1bf = Packing friction load
F, = 0 1bf = Piston effect load (In order to account for a "hard-

P
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 pressure a zero
value is used.)

Fenox = 1.15 * F, = 13,568 1bf = Maximum closing stem thrust -
= 11,798 1lbf * 1.15 (Sect. 3.1, pg 5) ,
F, = Effective unseating force = F, . - Foack = Fp — Fg
(only closing values) [Sect 3.1, pg 5] = 13,568 - 1250 - 0
- 0 = 12,318 1bf v
(1 - (0.4 * Tan 7)) %
F, = 12,318 *x 0.6 x 1.2 = (Sin 7 + (0.4 * Cos 7))
0.4
(Cos 7 + (0.4 * Sin 7)] = 6,243 1bf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torgue Calculations (Continued)

7.5.1 Valve Requirements (Continued)

Calculation of Required Opening Thrust - F,

F, = Fg + Fooex + F, - F, (Sect. 3.1, pg 1)

p

Where:
RIS
Fgp = #4865 1lbf = Differential Pressure Load (see page 30)

Foaex = 1,250 1lbf = Packing Friction Load (see page 28)

F, 6,243 1bf Wedging load (see page 31)

1
1l

3385
. F, = 37080 1lbf = Piston Effect Load (see page 28)
|IS 3 23S 12,291

-77—&8-5+1250+6243~—3—G-8-e- 431,898 1bf

Célculation of Required Operator Torque - A

tor

A, = F, * SF (Sect. 3.1, pg 5)

Where:

Il

F, = 11,798 1bf
12,29/
F, = 22,898 1bf

Closing Reqguired Thrust -

Opening Reguired Thrust

SF = 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)

Aror (Closing) = 11,798 * 0.0116 = 137 ft-1bs

I

A, (Opening) 22888 % 0.0116 = 38 ft-lbs

12,291 43
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7.

0

CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7

.5

2

Operator Capabilities

Closing Operator Torgue Capability - Aoy & Ay,

Closing A,, = MT * OAR * AF * RE * VF (Sect. 3.1, pg 6)
Closing AUW = B / SF (Sect. 3.1, pgv6) a ~
Where; P
= 15 ft-1lbs = Motor Starting Torque (Ref. 5.23, pg F129D)

OAR = Overall Gear Ratio (Ref. 5.25, p. 2)
AF Application Factor (Ref. 5.18.1)
RE = 0.60 = Running Efficiency (Ref. 5.18.2)
VE = 0.7561 = Voltdge Factor (87.0% (400;0/460} available voltage

squared)\see Comment 7.4.16)
SF = 0.0116 = Stem Factor (Sect. 7.5.1)
Closing A, = 15 * 36.2 * 0;9 * 60 * 0.7561 = 222 ft-1bs
Closing A, = 222 / 0.0116 = 19,138 1

(see pg 294)
g%

11/
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torgue Calculations (Continued)

7.5.2 Operator Capabilities (Continued)

Opening Operator Torque Capability - A, & Ay,

Opening A, = MT * QAR * AF * PE * VF (Sect. 3.1, pg 6)

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

Where;

15 ft-1bs = Motor'Starting Torque (Ref. 5.23, page F129D)
OAR =)36.2 = Overall Gear Ratio (Ref. 5.25, p. 2)

|

| ‘ AF = 0.9 bPplication Factor (Ref. 5.18.1)

PE = 0.45 = pulNout Efficiency (Ref. 5.18.2)

VE = 0.7561 = Voltawe Factor (87.0% {400.0/460} available voltage
| square see Comment 7.4.16)
‘ SF = 0.0116 = Stenm Factor ct. 7.5.1)

OPening Ay = 15 * 36.2 * 0.9 * 9,45 * 0.75¢] - 166 ft-1bs

_ =

i

Opening a,,,

166 / 0.0116 = 14,310

(:see; PR 2?7/?2)“

‘JHh{
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torgque 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-1lbs) - - - - - 250
" Maximum Allowable Operator Output Thrust (lbf) - - - — - - Earacavacay
(Ref. 5.34) 19,600

i
77
ﬂ[uék‘
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7.6 WALKDOWN DATA

EBASCO SERVICES INCORPORATED

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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8.0 SUMMARY OF CALCULATION RESULTS

| MOV Tag Number 1-FCv-68~332
| . . . "7
| Required Thrust/torque (Sectlon 7.5.1 and DS-M18.2.21 Section 2.1) &
| 12,251 '
Open: %&TQQS-lbf/%%G ft-1bs . Close: 11,798 1bf/137 ft-1bs
Open $5het = 20000 4 /250 G
Seismic deeemea%—wh%eb—aéd;esses-max1mum thrust/torqug\ (Rel, S.31)
WAL D 8“39 Setamie Quulificatluﬁ of Westinghouse Gate Valvag
| Tor—Wetts—Bar—~(RIMS—H—F3I3 3269365833
Motor Actuator Capability (Section 7.5.2 and DS-M18.2.21 Section
2.2)
13621 158
Open Thrust/torque 34338 1bf/i66 ft-1bs
Close Thrust/torque 38+338 1bf/222 ft-1bs
(givo Ziy
Valve Allowable (Section 7.5.3 and DS-M18.2.21 Section 2.3)
Limiting Component Open Disc 14”ﬁ%
Thrust/Torque 23,995 lbf/278 ft-1bs
Limiting Component Close Disc
Thrust/Torque 36,733 1bf/426 ft~1bs
| Actuator Allowable (Sect. 7.5.3)
| 19,600
| Thrust/torque <4666 1bf/250 ft-1lbs R?
: : S v 37
Spring Pack Torque Band Capability - 5%JK”¢%¢Y
Close Direction Only (Section 7.3.5) , &I

Min. —3+78— 115
Max. —246— 185
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SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1~-FCV-68-332

RANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA~063092

/
PREPARER: P. J. Antonvich [07/’[ DATE : [/////47/
CHECKER : T. Snead AT . DATE: 7//z/92]
8.0 SUMMARY OF CALCULATION RESULTS (CONTINUED) @
ezt 192
Thrust/torque Band Open Min. 23898 1bf/138 ft-1lbs®
—1—4—@-% 1bf /366~ ft-1bs
G oy ()
Thrust/torque Band Clos& M™In —Hﬂ% 1bf/137 ft-Ibs’
Max . yi4+9666- 1bf /222 ft-1bs
K%&ISI?O =i )
IS MOV ACCEPTABLE FOR THE APPLICATION?_Y (Y/N) /V' R2
If "no", enter reference to desmgn change document: NR égi-égﬁuq%n¢¢¢w
Comments: W1

The torque values were obtained by multiplying the thrust and stem
factor i.e. 23,995 * 0.0116 = 278 ft-1lbs.

The minimum torques and thrusts in the open and close bands are
‘ based upon the calculated valve minimums.

The maximum thrusts in the open and close bands are based upon
retuetor—weak—dinkthrust. the calculated operator capabilities.

R2

The maximum torgues in the open and close bands are based upon the:#ﬁh*
calculated operator capabilities.
I;f_m}/ql(

The torque switch band envelopes the minimum required operating®
torgue in the close direction, and is, therefore, satisfactory with
the installed spring pack.

The minimum required torgques are for information only and actual
operablng torques may be less, depending upon lubrication and other
factors.



EBASCO_SERVICES INCORPORATED
SHEET_38 OF_39
REVISION O *
SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332
RANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich /,///% DATE : //////7L
e )

CHECKER : T. Snead DATE: Ulcr/ss

9.0 CONCLUSIONS

A design basis review has been performed and the required
thrust/torque has been determined per the methodology specified in
Mechanical Design Standards DS-M18.2.21 & DS-M18.2.22. This
methodology determined that the motor operated valve 1-FCV-68-332
is acceptable from a design standpoint for its application as the

Reactor Coolant System Pressure Relief Flow control Valve (Train
B).
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M e
PRZH . FCV-68-333 PCV-68-340A
FCV-68-332 PCV-68-334A
'~ PRESSURIZER
" RELIEF TANK
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 RTTACHMENT 2

MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

non-shaded is calc Input — other is tracking data I 30-Jun-95| fl’;mc 1
1‘ Vilve UNID: ’Clodng coutrol circuit:
LO INPU'T: General Information | 1-FCV-68-332-B B _LIMIT ]
Vale Information Closing T.8. wired in parallel to closing L.S. TSS = 1.0
Mnnufnclun:r]WESTINGHOUSE Stem Dixnim-lur 1.2500 |inchos
Size '3.00 jinches Menn Sent Dinmeter 2.87 [inchies
Pressure Cluss 1500 | i Sent Anple {thetn) 7.0 (lvgrLe-_
Disc Sivle| FWG cos(iheta) 0.9925
Stein Oricutation | VERT sin(thets) 0.1219
Valve Stern Lead | 0.3333 |iond Valvwe Stew Piteh 0.3333 | pitch, ins
Actuator Infornuation Roloroncos (P Tost Dutn) (Rims Nuiabors) .
Munufucturer | Limitorque - T76°940614 847
Type|SB_ ] Size:] 00 - .. T76'940623 851 .

MOV Design Basis Review Calculution

Culeulntion Number | EPM— PJA- 063092 S REVISION 4 50 0 %0
SeatAWdy Friction Factor (VF) | 0.4000] | Stew/Stem Nut Friction Factor ) (SF)] 20,0116
Closing Direction Oponing Direction
Motor Capability 18190 1is Motor Capability 13621 {1in |
Motor Cupability | 211.00 | —1tn Motor Capability 158.00 | n—iix
Actuntor Limit 19600 1w Actuntor Capability 19600 1n
Actuntor Limnit 250.00 |a—1in Actuntor Capability 250.00 {f~nn
Valvo Wenk Link | 36733 (11w Vnho Capability 23995 |1
Valve Woak Link | 426.00 | fi=)in Vilve Capability 278.00 | fi-lix
Sciamic Limit 20000 | 1% Socismic Limit 20000 | 1i»
Scismic Limit | 250.00 | fi~1tn Scismic Limit 250.00 {n-1»
Differentinl Pressure (DP) 2335 |paid Differentinl Pressure (D17 2734 {psid
Requirod Thurst | 11798 |11 Required Thrust [ 1 1bs
Regquired Torque | -:137.00 | n—1in Reyuired Torgue |7 Ta-is
Piston Effect 2865 |iin Piston Blect 1bs
Pncking Load 12501 Pucking Load | 71 M|
DP Load 7683 |its Uniseating Lond 1S
DI Load ibs
Static Test Information
Static Test. Linel’n.-uuch 0 !Ipsig !(,\ssu.\mm Stem F..uor@CST]i'. " 0.0084 | n
o Closing Direction Oponing Direction
Ave Rumning Load. [D] 1261 {its f Ave Ruming Load, (L] 1226 11
Thrust @ CST [G) 14008 }ie | Unseating Lond. [J] - 25638 |1n
Torque @ CST G} 118.17 | fi~1 | Unseating Lond. [J]]" "23.72 | fi~1is
Clox'mg Dircetion Closing Direction
Total Peak, (111] 14988 {1ps Total Peak, [11}] 135.05 | n-1s
Tolx-\FinnL[l]l 14813ilbn J Total Finalfl)] . - 128.66 | a—-»
DP Test Information Flow. Full Open N/A gpm
Maxitnum DP1est condition | 2211 Ip-id Line Pres ., Full Open 2244 pig
Closing Diroction Opening Dircection
Rea’d Clox'mg'l‘hrusl[F)] 12712 |1n Messured DY Thrust, Opening[K) 4412 | 1n
Req'd Closing Torque [F]]  91.25 | a—1e Monaured Unseating Thrust . Opening[1]] 4412 |1
Thrust @ CST Closing {G)| 14393 {1a | Mensured DP Torque , Opening [K)] 40.15] fi-lin
Torquo @ CST Cloring [G]]  106.76 |fi~lte ! Mensured Unsenting Torque . Opening[J]] 23.72A-ls
Closing Diroction
Towal Peak {11]] 1554971 | Total Penk. [11] +120.45r~1tn
Tow! Finak (11| 15234 |1m ] Totnl Fual [1]]- -109.5 [ fi=1ts
[Diagnostic Equipment Error Delerminalion -
TrcIN [ [ T MOVATS Dia Svs / Equip Error | 3000]
asslY | ! ! M SMART STEM. Capacity = | N/A [t
SMART STEM [N i | [ 1f SMART STEM, Capacity = | N/A 0 -10s.
I T.S Repeatability applics. As Lefi T58 =] N/A ! ! ] I SMART STEM. Cap Ref DWG = | N/A

PREPARED BY: ¢33/, /g
CHECK BY: -/W Thfre

THIS PAGE ADDED BY REVISION
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. ATTACHMENT 2

MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

29-Aug-95 Ianc 2
Valvwe UNID:
2.0 Closing Stroke Reconciliation 1-ICV-68—332—-1
DR Parumotsrs DR Calaulation Rocondlad Paramolors Rocondled Test Duta
Minimum Required Thrut : 11796 | ibs Rocondied Thrus : 13355 |1
Minimun Required Torque ; 137.00 | fi=lbs Rocondled Torque ¢ 9587 Mi—lhe
Histon Effect : 2863 {1 Piston Effect (from DRR Calculation): 2865 { b
Pucking Lond : 12501 Ihs Avernpe Puckdng Lowd (Section 8.0, stop JA) ¢ 12441 1w
DP Load : 7683 | I DP Lond : 9247 | 1bs
Seat Wedge Friction Factor (VF) 0.4000 Scat Contact, Seat Wedpe Friction Fuctor (VF) @ 0.3654
| Calculatod Prramotor: Losd Sensitive Bchavior (ROL) : NIA
Comparison of Stom ¥Factors
Stem Factor (SF) DIV Calculation ;| 0.0116 SF @ Swiic CST[G: 0.0084
SF @ DP CST[G}: 0.0074
SE @ Required Closing Th, DP Test [F|: 0.0072
MARGIN EVALUATIONS OF DP TUST DATA AND DBR CALCULATION DATA
CSTThrust Margin : 1038 | ths CST Torque Margin @ 11 ] fi-tbs
CST Thrust Margin : 181% CST Torque Murgin : 114 %
Methodology Margin @ =289 jibs Thrust Capability Mn.rp'n : 3499 [ lbs
Methodology Maurgin ¢ ~19.71% Thrust Capability Margn : 23.8|%
Torque Capability Margn ; 106 | fi-lbs
. Torque Capability Margin ¢ 100.1 | %
3.0 Opcring Stroke Reconciliation * RASED ON POINT: STATIC [J]
DBR Paramoters DBR Calculation | Rocondlod Purametors Recomaled Test Data
Minimum Required Thrust : 12291 [1bs Recondled Thrust : 6677 {lbs
Minimum Required Torque ¢ 143.00 | ft—lbs Recondiled Torque ; 28.09 | fi—lIbs
Tiston Effoct Load : 3335 (1= Piston Effect (from DBR Culculation) : 33351 1bs
Packing Load : 125011bs Average Pucking Lond (Section 8.0 siep 3A) : 1244 {1bs
Unseating Lond : 6243 |ibs Unseating (based on DP [1]) : 4412 11bs
DP Load : 8153 |1Ibs DP Load (bused on DP [K}~Awve Pk Load + PE) : 72531 1bs
Seat Wedge Friction Factor (VF) : 0.4000 Sent Wedge Friction Fucior (VF) ¢ 0.4284
Comparison of Stem Factors
Stem Factor (SF) :l 0.0116 ] ] SF @ Mnx Reg'd Opening Th :] 0.0042]
MARGIN EVALUATIONS OF DP TEST DATA AND DBR CALCULATION DATA
Methodology Margn : 4946 (1bs Thrust Capabiliy Margn ¢ 6276} ibs
Methodology Margin : 673 | % Thrust Capabilty Margn : 85.41%
Torque Capsbility Margin 127 fi—lbs
Torque Capability Margin : A%
l
4.0 FLAG INDICATION OF UNSATISFACTORY MARGINS ("PROBLEM" or "OK")
Closing Stroke CST Thrust Masgin : PROBLEM
Methodology Margin : PROBLEM
CST Torque Murgin : OK
Thrus Capability Margin : OK
Torque Capability Margn ;@ OK
Opecning Stroke
Methodology Margin : OK
4 Thrust Capability Margin : OK Torgue Capability Margin : OK

PREPARED BY: Fhrfor—
CHECK BY: 7!/‘?8/3//%(

OPENING RECONCILED THRUST METHODS:

THIS PAGE ADDED BY REVISION

1. For DP test pressure < DBR pressure; Reconciled Thrust = MAX of .

i

{STATIC [J} — Ave Static Run Load } * (Design DP/Actual DP) + Ave Static Run Load
{ OP [J] — Ave Static Run Load } * (Design DP/Actual DP) + Ave Static Run Load
{ DP [K} — Ave Static Run Load } * (Design'DP/Actual DP) + Ave Static Run Load

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




EPM-PJA-063092 © ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

30-Jun—95 1 dupe 3

Valve UNID:

1-FCV—-68-332—-1

5.0 Remarks:

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

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

. The stem factors are shown 1o be conservalive when test results are compared 1o the caleulated values.

- The packing loads are shown 10 be conservative and correspond to those in the DBR calculation.

o o0

. The unscating force during the static test bounds the unseating force of the DP test.

1

- The calculated seat wedge friction factor (VF) for opening is higher than that used in the DBR caleulation, but adequate
margins cxist between reconciled thrust/iorque and the opening motor capabitily.

G. The calculated scat wedge friction fuctor (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 flagin the élosing direction between the reconciled thrust to the CST trip thrust indicates a narrow
margin, but this valve is position scated with the position of the valve stem monitored to cnsure the valve is hard scated
cach time the the valve is stroked closed when the "imit” switch trips the valve. Adequate margins exist above the CST
1o the motor capability and to the maximum limits.

I. The PROBLEM flag in the closing dircction for Mcthodology Margin indicates that the reconciled thrust is greater than
the calculated minimum required thrustin the DBR calculation. This is influenced by the high DP effect force experienced
during the DP test, which results in a high closing VF and reconciled D Load component, The reconciled DP Load
component is much larger than the value calculuted in the DBR. However, adequate margin cxists between the
reconciled thrust and the closing motor capability.

1. Totakeinto account the "Aging Issuc”. adequate margins exisis to aliow [or degradation of packing cocfficients.

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

6.0 Conclusions:
A. Thevalve's final setup is accepiable. DBR Calculation friction factor methodology are proven to be conscrvative
with adequate margins.
B. By successful stroking of the valve (including indication of flow isolation) during the DP test, and by adequate marginsin

the reconciled test data, the valve’s operability has been demonstrated.

7.0 Recommended follow up actions:
None.
PREPARED BY: 223 #iafss

CHECKED BY: —rﬁ/ Tihe)os

THIS PAGE ADDED BY REVISION 4+




EPM=PJA—063092 " ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1
DO-Jun-OS] Page 4
. Valve UNIIX
8.0 Dctecrmination of Packing Load 1-PCV-64~332~-13
1 Packing Load, Static Test Open & Close, Ibs (Line Press = 0)
1261 | = ARLSC = Ave Running Load Static Close, Ibs. "D°
1226 | = ARLSO = Ave Running Load Static Open. Ihs, “L"
2A Piston Load Static Test (PNLST), Ibs (Line Pressure, STLP is.known and not =-0) (Used in Packing Load)
PNLST -[ 0[- Piston Lond Static Test m STLPx PIxSD x SID/ 4 i i
2B Packing Load Stalic Test, Ibs (Line Pressure, STLP, known & not = 0)
1261 | = Pack Load Static Test Close = ARLSC — PNLST
1226 | = Pack Load Static Test Open = ARLSO — PNLST
3A Estimated Packing Load Static Test, Ibs (Line Pressure, STLP is not known)
1244 ] = (ARLSC + ARLSO)/2 = (D" + 1) /2 ] ]
3B Estimated Piston Effect Load Static Test. Ibs {Line Pressure is not known)
PNLS1" = 18 = (ARLSC - ARLSO) /2 = ("D — L") /2 | |
3C Estimated Static Line Pressure from Piston Effect Load. Ibs (STLP)
STLI = | 14 ] = (4% PNLSTY/ (Pl x [2x E2 9.0 A OPENING RECONCILED EVALUATION
] STATIC [J) 6677 | Ibs .
8.0 Miscellaneous Intermediate Calculations Dr oy 5161 |1bs .
Unseating load during opening direction DI’ lcsl[ ] DP K} - 5161 |lbs,
0 ] Ibs I = [3] = K] = Mcasurcd Unscating Th — Measured DP T
Y Unsaeting Load < 0, then assign a value of "0" 1o Reconclied Unscaling Lond on Page 2 [
: Point] Dp: Point KDI: Point J STATIC:
Max Reg'd Opcning Thrust 10 overconse D, POINTS[J& K )k 4412 4412 5638 i lbs
Max Req’d Opcning Torque 10 overcome DP, POINTS [J&K]: 23.72 40.15 23,72 fi—1lbs
Maximum Stem Factor (SF), POINTS 1] or [K}: 0.0054 0.0091 0.0042 | = SF
Max Req’d Opening Thrust to overcome DP. GREATER OF POINTS [J&K) 4412 | Ibs
Piston Effect bascd on DI Test Line Pressure (Full Open): 2754 1bs
10.0 Equipment Error determination :
QSS — Thrust Sensor / Equip Error | YES 9.8] % Reading TIC 0.5% of full scale evaluation
TTC — Thrust Sensor / Equip Error 0.0| % Reading SMB SIZE = 0
TTC ~ Torque Sensor/ Equip Erroq 0.0] % Reading 000 67 |Ibs.
TTC - Thrust Sensor / Eguip Error Qjlbs, ———~> 00 117 }ibs,
TTC ~ Torque Scnsor / Equip Errod 0.0[f—lbs. —=> 0 200 |lbs,
$S_— Thrust Scnsor / Equip Error 0.0| % Capacity ) 1 375(Ibs.
§S ~ Thrust Sensor / Equip Error 0 flbs. 2 500 |Ibs.
§S_— Thrust Sensor / Equip Error 0.0ft-lbs. 3 1000 |ibs.
MOVATS Dia Sys / Equip Frror | 3000 2.0| % Reading 000 1.0{ft~1bs
00 2.2 |ft-1lbs
T. 8. Repeawbility Applicd | NO 0] % Reading 0 5.9 fi~ibs
(Table below) 1 9.2 ft-lbs
2 12.5|ft—Ibs
3 30.0ift~Ibs
Summation of Kquipment Lirror (EI5) - " |T.s. Repeutability evaluation
Equipment Error = - : 10.01 Percent : As Lef TSS = DP TSTTOR =
N/A N/A
CASE EVALUATION, As Lett %
> 1.00 ) CASE 1 >50'# 5
> 1.00 CASE 2 <50°'# 10
1.00 CASE 3 >50°'# 10
1.00 CASE ¢ <50°# 20
REFIRENCES: T07930114889, MOVATS ER $.0 WBN = VTM - L200- 0010, section 0350
T07930114890. TELEDYNE TR~ A716-A -1
I
PREPARED BY: DL 3/ 1/o¢
CHECK BY: /
UL/ THIS PAGE ADDED BY REVISION ___ <
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WBN DYNAMIC TEST OF MOTOR OPERATED TI-85.012
1 VALVES- PROVIDING PORV AND RCP Revision 0

SEAL RETURNK

ISOLATION

Page 34

of 66

Data Package:

6..

T45] CALCULATE m
across 1-FC

~Page

of

aximum differential pressure (DP)
V-68-332 using information from traces.

on multichannel recorder as follows. .

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

Date 5373¢94

Ccol 1 col 2 Col 3 col 4 Col 5 Col 6 Col 7
R - UPSTRM |DOWNSTRM e .
|1-Fcv-68-332] PRESS | PRESS | DP (psid) DEsigﬁ oP DES;;Q DP INTTIALS
STROKE (PT1, (PT2, {(Col 2 - Col 3) ( sidj “(psid)
2| OPENING Lj% L 2260 1880 AKE
- AL O 22+ - | 5]
B| CLOSING 2100 1750 K&
| O 2511 o]
7
[46] IF col 4A or 4B < 75% DESIGN DP, THEN
INDICATE in Chronological Test Log that- data for
this valve may be outside of range for 'ﬁ)
extrapolation to 100% DP condition. A
[47] ENSURE PRT 1evel'is minimized to the extent
practicable. /f}f?V.
Operations
[48] ENSURE PRT spray is capable of operation. /&3747
Opé%ations
(48] THSURE PRT temperature is below 112°F as indicated
on 1-TI-68-309, RCS PRT TEMP [1-M-4]. A
’ : Opérations
[50] ENSURE MOVATS equipment and multichannel recorder

for pressure and motor current are ready
closing of 1-FCV-68-333.

to monitor

TI85012.FNL
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- ¥WEX » MOVATS TESTIKS i 0
. MOTOR—OPERATED VALVES Revigion 6 ’J“’D‘E/—@ 3701'4.‘{
g/m,pg//-agofz’&/ _ Page 15 of 34

APPERDIX A

gt | A
‘Pg Z///'*‘ " " TEST DATA SHEET PA GE 75 085/1 J/{y”s/’ 61

Valve 10 | MinP 68 257 % WID Ko ql- o135 - Ol

SECTION I: SYSTEM INFORMATION
KOTE 1 FTor Static Test, use sections 2, 3, 4, & 5.

KOTE 2 For Differential Pressure Test, use sections 2,.3, 6, 7, & 8.

HOTE 3 Circle Test Performed below:

(A)static . . . . -« . - - - . . G0TOSection II4f Static is circled.

S

B. Differential Pressure Test = . . COMPLETE Section I DP data below.
Flow Rate: GPM or LB/HR
Pressure Upstream Open: PSIC Pressure Downstream Open: PSIG
Pressure Upstream Closed: PS Pressure Downstream Closed: PSIG
Average Fluid Temperature: Deg
Flow Instrument Accuracies: % T¥I Numbe PI Number

. Elevation: Tt above sea level.

~ SECTION II: PERFORMANCE SECTIONS

Motor Current Signature Acguisition. cll
Switch Monitor Signature Acquisition. =
Spring Pack Monitor Signature Acguisition. ! B
Spring Pack Calibration. D
Torgue-Thrust Setpoints Adjustments. B
Torque Thrust Cell Signature scauisition O
Quick Stem Sensor Signature Acquisition. =

8]

8]

other:

PTCORD the vendor Calculations vsed in section 6.1.

_A45L4V7€7 L2 9.0 RedS 69
Terixdne. 12 AT lp-A|
521390 =B ZEBYA A 27241k A

N{///ﬂ// / ///9/0

Datce /

.0501j
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TEST DATA SHEET
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fevision 6 Page [!!(

Pege 16 of 34
APPERDIX A
Page 2 of

T . 9406/4 001/7
- 9101135601

SECTION'III: TARGET THRUST

PAGE

Opening stroke

133 OF 61

Closing stroke

‘ arget Thrust Determination
Required Minimum Thrust at Torque Switeh Trip: L#AD (1799 LBS
Test Equipment Accuracy # 1: [o o %
Adjusted Minimum Thrust at Torque Switch Trip: | 2035 797% LBS
Cuaranteed Meximum Thrust at T.S.Trip: Lff)(O 4129 LBS
Test Equipment Accuracy # 2: (O %
Adjusted Guaranteed Max. Thrust at T.5.Trip: Ulgqﬂ (72724 LBS
Maximum Total Thrust: (4000 [4{z00 LBS
Test Equipment Accuracy # 3: o 1o %
Maximum Adjusted Total Thrust: 1740 17640 LBS
Target Thrust Window =
Minimum Terget Thrust at Torgue Switch Trip: [ 508% 1241% LES
Mesximum Target Thrust at Torgue Switch Trip: 12814 \"7’[,7,4 LES
Maximum Alloweble Total Thrust: [ TYO 7 o4 LBS
Repid Impact Overload Criteria: N S

| - fEsEE

[,t.m‘L-f oper aNB llese- Al lesjqu(
3 ¥ T

SECTION IV: STATIC TEST
‘Staric Test As-Left Thrust Verification Opening strokelClesing Stroke
Average Rumning Load: / [yars, LES
Thrust at Torgue Switch Trip: /L 4Eeos LBS
Totzal Delivered Thrust: _ / 1@‘13?@ LBS
y |2l
Static Test hs—Left Torgue Verification ‘J / s
Torgue at Torgue Switch Trip: A Héll FT-LBS
Totel Output Torgque v/ | D4.59  FI-LBS
Stetic Test As—Left Soring Pack Displecement : / A/
N - : a
ALvailable Displacement [ 1“0 in
Displacement at TorqQue Switch Trip / 20758 in
Totel Displacement /_ 1 254 in
Stem Fector N/A | 00@%
Torgque Switeh Setting AS LEIIT 2x® l //O
Rapid Impact Overloading Test SAT UNSAT
e ot Ul
® / M L fesle
'”“ﬁuzp /Daue
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Ae+. 2
Pz 1 /¢

— o B — \
o ' T——(( 1-FCU-68-3372-
. 7&\\ CLOSED 574Tic TurusT by OPEN Switch: U232\T52
o s STAT FRIC BK PT 42 J | UNSEATING / THC T UZ32NT3 1
O 3\; c BEGINING RL [19] K | DP EFFECT N / H¥: 1 + UX
C‘Q’) g?\ D | AVERAGE RL Ve I, | POST DP / AVE RL /P( DiPBCtiOﬂ: il
B ENDING RL [ZZ7 (s | M | ENDING RL
chDJ \1: F | DP EFFECT . N|A g.peR U
—~ |6 |csT [Ho08 b B" LB
P H | TOTAL PEAK 11480 q.pRA S |

I | TOTAL FINAL [“®1% | 2z | zERO LOAD O ] et .

“ o

"‘\\- . _'f"
Umxm-r_;—qu'—rﬂmmr‘_Sg/‘v// Z

e

————— T /\\”Lr\

i

5 ! =
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