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REVISION LOG

MEB-WBN-63, WBN-63-D053,. EPM-DTN-O70692 SHEET 2A OF 34

TITLE: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATIONS
FOR 1-FCV-63-25 :

REVISION DESCRIPTION OF REVISION DATE
NUMBER ' APPROVED
This revision incorporates the following MOV issues: yfz 7 ’?1/ :
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revise Reconciliation, update References

Pages Revised: /, %, ¥4, 7,8/, 72 , 20,157,167
Pages Deleted: /9/%2///9-‘), G 3//0,;95)) 33,34
Pages Added: Z/7 3¢, A+ '2/‘/74)1 AH. .)’//7/?/:))3% 3«

DCCM and CCRIS search was performed on 7/20/92 and no changes were
| found which affect this calculation revision.

Prepared: M//%é)ﬂ 7/2‘%J/ |
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EBASCO jSEKRVICES INCORPORATED

. SHEET 3 OF 34
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-63-25

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-63, WBN-63-D053, EPM-DTN-070632 e 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.)

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 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

%@«Q , G/ to/G -

Design Verifier Date
(independent Reviewer)




SHEET 3A OF 34

WATTS BAR NUCLEAR PLANT UNIT 1

QJBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST /TORQUE
ALCULATION FOR 1-FCV-63-25 *

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-63, WBN-63-D053, EPM-DTN-070692 1.
Calculation No. Revision

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

1. Design Review \ X
2. Alternate Calculation NR
3. OQualification Test NR

Justification (explain below):

Method 1: In the design review method, Jjustify the technical adeqguacy
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 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 methodolodgy and results were compared
to these standards and were found to meet the technical reguirements
‘contained therein. The design input and assumptions were verified and found
fo 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.

N io fo) | ;
L At/ L/elod
/

/~" Design Verifier Date =
(Independent Reviewer)
i

THIS PAGE ADDED BY REV 1
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SHEET 3B OF 34

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

UBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE
CALCULATION FOR 1-FCV-63-25

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB—-WBN-63, WBN-63-D053, EPM-DTN-070692 ’ 2
calculation No. Revision

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

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

Justification (explain below):

Method 1: 1In 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: 1In the gqualification 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 reconciled test data and mispositioning scenario evaluation

0/
;XS/

Design Verifier

Ly
! Date
(Independent Reviewer) Aleglas™
é%%4

THIS PAGE ADDED BY REVISION 2




SHEET 3C OF 34

LIENT: TENNESSEE VALLEY AUTHORITY

ROJECT: WATTS BAR NUCLEAR PLANT UNIT 1
SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE

CALCULATION FOR 1-FCV-63-25

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

3

MEB—WBN—63L4WBN—63~DOS3, EPM—-DTN-070692
Revision

Calculation No.

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

1. Design Review X
2. Rklternate 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: 1In the gualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of

this calculation and explain.

in accordance with TVA Design standards. DS-M18.2.21 and DS-
ts were compared to these standards and were
The design input and assumptions

This design review was conducted
M18.2.22. Calculation methodology and resul
found to meet the technical reguirements contained therein.

were verified and found to be reasonable. The calculation results are adeaquatelv
conservative. The computations were checked, and the evaluation of the differential and line
pressure scenarios was confirmed ucing the references in Section 5.0. This revision

Pesign Verifier / Date
(Independent Reviewer)

incorporates revised reconciled test data. . G%/f .
wﬁ foll 7/%/4)/

THIS PAGE ADDED BY REVISION 3




EBASCO SERVICES INCORPORATED . -

. SHEET 4 OF 34

. 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-63-25

BRANCH/PROJECT_ IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

PREPARER._ D, Nakahata 27~ | DATE: _§//¥%2
CHECKER:__T. Snead ZZ pATE: &, / 13/92
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EBASCO SERVICES INCORPORATED

SHEET 5 OF 34

SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1~FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

PREPARER: D. Nakahata [’7"‘«‘ ' DATE: 4// 3/G2

CHECKER: T. Snead 4 DATE : X//j’ﬁ?_

1.0 PURPOSE AND SCOPE

1.1 PURPOSE

This calculation documents the design basis review, performs
the required thrust and torque calculations, and assesses
valve and actuator capability for 1-FCV-63-25, the Boron
Injection Tank Outlet Isolation Valve (Train B). This
calculation contains the comprehensive Generic Letter 89-10
englneerlng analysis for 1-FCV-63-25, /acludia elevared Hemper<tore
e{—(cdﬁ SC’/J'M'C €Va/‘1€/>‘w"‘ reconcifed DP 1B F a/m‘p,} /)7/5/0011504/ FePwagrlo pva/uazhu/
1.2 SCOPE 5{[ evmlva fr0 no /

The design basis review is performed in accordance with TVA
Mechanical Design Standard DS-M18.2.22. It identifies the
functional, seismic, and electrical considerations which
influence the ability of valve 1-FCV-63-25 to perform its
design function.

Sections 7.1 through 7.4 of this calculation document specific
design information for both the valve and its operator.
Section 7.5 calculates the maximum thrust/torque capabilities
of the operator and the thrust/torque required to operate the
valve, using the methodology in TVA Mechanical Design Standard
DS-M18.2.21. Section 7.5 also summarizes the manufacturer's
weak-link analysis of the valve. The calculated maximum
thrust/torque capability and weak-link analysis are compared
to the requlred thrust/torque to ensure the operability of the
valve. ) .

The capabilities and requirements of the valve and operator

are based on the worst case line and differential pressures

and electrical conditions, as identified in the design basis
review.




EBASCO SBERVICES INCORPORATED

SHEET 6 OF 34

SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

PREPARER:  D. Nakahata &7/~ DATE: 8//%%2

CHECKER: T. Snead % _ DATE: J//3/5L

1.3 CORREILATION

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 ANALYSIS Section E-30-TVA Format
Purpose 1.0 1.0
Assﬁmptions 2.0 4.0
References 3.0 5.0
Design Basis Review 4.0 - 4.4 7.0 - 7.4
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—63-25, shall be evaluated
using TVA Nuclear Design Standards DS-M18.2.21 and DS-
M18.2.22.



EBASCO SERVICES INCORPORATED:

SHEET 7 OF 34

SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM~DTN-070692

PREPARER:__ D. Nakahata &/%/ | DATE: ¥/3/72

CHECKER: T. Snead & pare: F/¥/5¢
3.0 APPLICABLE CODES AND STANDARDS
3.1 TVA Nuclear Power Mechanical Design Standard DS-M18.2.21, 2 lﬂj
"Motor-Operated Valve Thrust and Torque Calculations", { P
.Rev1s€2§cﬁf-éa%ed—4f4f9€7 . e
3.2 TVA Nuclear Power Mechanical Design Standard DS-M18.2.22, "MOV
Design Basis Review Methodology", Revision 1, dated—7/25/9%.
PAS
3.3 NRC Generic Letter 89-10, "Safety-Related Motor-Operated Valve %?
Testing and Surveillance", dated 6/28/89jqnq/ Sappbments . \,:\
ot Uped , _
3.4 SﬁppLement_luto_NRc_Gene;&G—£etter—89=Iﬁ7~“R€SUTts—ef—Pﬁb%te~.
Workshops!, dated 6/13/90, ,-r@)i/nk{
3.5 "Application Guide for Motor-Operated Valves in Nuclear Power
Plants", EPRI Report NP-6660-D, Final Report dated March 1990.
4.0 ASSUMPTIONS
4.1 Valves are assumed to be in and remain in their normal
position during normal operation or an accident condition such
that the effects of mispositioning can be determined. The
technical justification is to assure that the valves are
evaluated at the maximum line/differential pressures and flow
velocity. :
4.2 The pressure drop for piping losses is neglected. The

technical justification is that it allows for a conservative
determination of line/differential pressures and flow
velocity.




EBASCO SERVICES INCORPORATED

SHEET 8 OF 34

SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

5 .
PREPARER: D. Nakahata gb?u DATE: EVZQ?;
CHECKER: T. Snead c;ZZ DATE: 5703/?1,

5.0 REFERENCES ' ol 24

. ffa . 13
5.1 TVA WBN Calculation EPM-TSS-110791, Revi%;, "Generic Letter rJ/
89-10 MOV Population at Watts Bar (Unit 1)" m%%f
.DCA)

5.2 TVA WBN System Description, N3-63-4001, Rev.fk’through DIM-N3-
63—4061=5, "Safety Injection System"

=7 S=FEES2IR 5 -
_ 4%%%§€f¢7§1rﬁﬁﬁ%? 53726 4R il 17
5.3 VA WBN Flow Diagram CCD, 1-47W811-1, Rev , "Safety

Injection System" .
. 2 Den
5.4 TVA WBN System Description, N3-62-4001, Rev. Z through BIM-N3-
, "Chemical and Volume Control System"
%/'J S—23FEE~T~ p-FIERZTE 5+ KEFT-1 P :
5.5 TVA WBN Mechanical Piping Drawing 47W435-1, Rev. N, "Auxiliary 4#5/
Building; Safety Injection System Piping" m4

iyl o R
5.6 TVA WBN Environmental Data Drawing, 47E235-61, Rev.'.Z,
vpuxiliary Building, El. 713, Environment - Harsh" %
l’/
5.7 Westinghouse letter WAT-D-8939, dated 7/30/92, "Seismic
Qualification of Westinghouse Gate Valves for Watts Bar (RIMS#
T33 920730 983)
5.8 Westinghouse Engineering Memorandum EM-4995, dated 1/28/77,
"Operability Test Report of Westinghouse Nuclear Gate Valves"
' R2
5.9 TVA WBN Mechanical Piping Drawing 47W435-2, Revftﬁ, "auxiliary |
Building; Safety Injection System Piping" /ﬁdﬂﬁ(
5.10 TVA WBN Mechanical Piping Drawing 47W435-4, Rev. P, "Auxiliary
Building; Safety Injection System Piping"
5.11 TVA WBN Mechanical Piping Drawing 47W309-3, Rev. B, "Yard &
Auxiliary Building; Large Reservoirs"
L £L
5.12 TVA WBN Mechanical Piping Drawing 47W406-3, Rev. X, "Chemical
and Volume Control System" n%ﬁ”ﬁ(

5.13 TVA WBN Mechanical/Nuclear Design Study dated 5/16/91,
"Tdentification of Gate Valves Subject to Thermal Binding and
Bonnet Overpressurization" (RIMS# B26 910618 302)

o3 47@9 r

7% A
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SUBJ: DESIGN BASIS REVIEW; THRUST,/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

‘ . o
PREPARER:___D. Nakahata O ~ DATE: ol72

CHECKER: T. Snead W pATE: 1v/52

5.0 REFERENCES (Continued) 3

3)2//%/”/”/ 22
5.14 TVA WBN Calculation EPM-MA-030292, Rev. ;0’, "Evaluation of Gate
Valves Subject to Thermal Binding and Bonnet Pressurization

per SOER 84-7" 4R;MS#—B%8—9293%6—%69%~
, , ﬁ<ﬁr—éz—793—w4 2
5.15 TVA WBN Surveillance Instruction 63+ 8-, Rev. &,
nyalve Full Stroke Exercising During p;ant—ﬁm%i—eﬂ—— Safety hgz//»//lyf_
Injection System (Train#g)" Cold Shufdocwn

' 15 :
5.16 TVA WBN EQ Binder WBNEQ-MOV-003, RevV. /E{, "Environmental /f
Qualification Documentation Package" (RIMS# B71 860627 789) 7?dff

5.17 Westinghouse Drawing, 115E011, TVA Rev. 901, "Motor Op Gate
. Valve Model 04000GM88FNBOOB"

14

5.18 Westinghouse Process Flow Diagram 1190E37, Sh. 1, Rev.

5
"safety Injection System"
¥ Y of W54 rfr“/ 5 R R
5.19 TVA WBN Calculation WBN-~-EEB-MS-TI06-0010, Rev. 2, fAuxiliary l {
Power Systems Analysis on 1E Buses Via CSST C and CSST D with
Auto Load Tap Changers," Attachment 10.6, "Motor Control JW"/
Center Motor Starting Voltages" l
R3

w
5.20 TVA WBN DCN™M:-11466-A

i

/0
5.21 TVA WBN Schematic Diagram, CCD, 1-45W760-63-3, Rev.2§;>"8afet¥4% )
Injection System" A sl
Jufa7

5.22 Limitorque Bills of Material provided by letter dated 7/17/86,
under Contract No. 86PNQ-961556 (Microfilm reel #684426)

5.23 TVA WBN System Description, N3-72-4001, Rev. 5 through DCN
-5-38556=2x", "Containment Heat Removal Spray Systems” I

By fBOTET S5~ ST IE005 R | relyh ps 7075 o
5.24 TVA WBN Calculation WBN-EEB-MS-TI08-0008, Rev! 2Z, "480V 1E | |

Coordination/Protection® rﬁgtjl‘//‘”/

5.25 Crane Technical Paper No. 410, "Flow of Fluids through Valves,

‘ Fittings, and Pipe," 1988

eI pl7/mfer
//”\Z/ v//i-b:
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PREPARER: _ D. Nakahata i parg: O70/92
CHECKER: T. Snead I pare: 1//95~

5.0 REFERENCES (Continued)

5.26 TVA WBN Unit 1 Valve Index by Location, WAT-LOC, Rev. 10,
(RIMS# B26 861230 901)

5.27 Westinghouse letter WAT-D-6874, dated 2/24/86, "Data Base for
Motor Operated Valves" (RIMS# B45 860228 601)

5.28 Westinghouse letter WAT?D—8584, dated 6/25/91) "Maximum
Allowable Thrusts for MOVs" (RIMS# B26 910805 300)

5.29 Westinghouse letter WAT-D-8830, dated 4/23/92, "EMD Gate Valve
Wedge Angle Information" (RIMS# T33 920423 954) It
(5030 28/ 01
5.30 TVA WBN Calculation WBPEVAR8909010, Rev — .25 "Cable Ampacity - }
. NV4 and NV5 Cables in Class 1E Raceways" cateuwtation. ]

ﬂ#éﬁﬂ/ S+zing for the Generic Letter—89—~30—Med ;
Rrogran!' (RIMS# T43-026626—866—
ik

5.32 ANSI/IEEE Standard 242-1986, "IEEE Recommended Practice for
Protection and Coordination of Industrial and Commercial Power
Systems"”

5.33 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.

Mot tfsed] , R 4

5.34 TVA WBN-Emergency—Instruetion—ES—0+27 Rev—2,*STTermimratiomt (
hi”

5.35 Limitorque Selection Guides: "g¢?

5.35.1 Application Factors, SEL-4, 7/1/77

5.35.2 Gate & Globe Valve Efficiency, SEL-7, 11/89

5.35.3 Rating Sheets, SEL-9, Rev. 2

‘ 5.35.4 Stem Factors, SEL-10, 5/21/79
fec.3 fpofr

797 7)e4{p5
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DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

‘1 = :
PREPARER: D. Nakahata K7WV DATE : ’//C/C/;z

CHECKER: T. Snead 2 DATE: _F/7°f5y

5.0 REFERENCES (Continued) ﬁZ
Weshghowe leHee WAT-D ~7363 (B4 $7042% 955),da£o0( “z4fe7
5.36 TVA WBN Féﬂgi—Sa%e%y—Ana%ys4s—Repe;t—%ESAR+—$;ansm;tta;~
Rackage-No-—481l,—dated-1/414488, "Chapter 15, NRE—Ouestion——
Respenses—and—Other- FSAR Revisions Bue—te—UpperHeadInjection .
Removeai—eandt—Bpfiow/ Bownflow—Conversion! : myﬁi
5.37 TVA WBN QIR MNMWBN92022, Rev. 0, dated 7/28/92, "Limitorque
Actuator Torque Switch Setting Chart for New Replacement
Spring Packs" (RIMS# T31 920804 937)
(3%7 03 R1
5.38 TVA WBN Design Criteria WB-DC-30-15, Rev. % "Motor Operated I
Valve Thermal Overload and Torque Switch Bypass" ,41%k(
5.39 TVA WBN e/ﬂ:fr/c‘g/ dnlg'u»;/;;rv/ofo/ o5~ E/J,é-JJ’ Kev. ‘7? “,4:«)!}//57 and conkol
s cable sizin tp A 13000 ik (BYY Fv0u/s ool
5.40 TVA WBN Calctlation WBN-0SG4-091, Rev. Z, "Maximum Containment
.Water Level" 5 -
mﬁz/wﬁ
A review of DCCM was performed and no outstanding changes affect
this calculation. :
6.0 DESIGN INPUT DATA
The design input for determining the Motor-Operated valve
design basis, minimum thrust/torque requirements and operator
capability were obtained from the references in Section 5.0
- with the exception of references 5.15, 5.31 and 5.32.
R
E:"{/ T A oyLY 4 Vend or '/(CC_/\/Y-'CQ/ MAancal AJBM"V?’M—LZO0-00/O PB
\3 . , .- rd
Re, ?‘@ Seetran 03?9 lé&w-'v‘or7c/& Techascal %C/Q’t ,.7'77)“/71/
93_03/ £ levarat Z;WQUcﬁnt_ékqécfg’ s RA
-f:qz_ T/A “/BA/ E'AV,'roﬂ/P‘M’Fq/ A\‘ﬁq Af‘bwlflﬁ ; 47[23 - 5‘9/ /204/, % ’4 /,#
”E/)w'/cmmmvlo/ da*g € witonmen? - Harsh HEC Pro{'_'/es ',_
~ 558 drhe 9/ e ¢
Gl ", T35 SHOR3 y eent 22
018 252, dated 19/15/9Y, Teprel Trvenw e
5HY TV Goporate fetter, BYS 7Y ’ 777 TP

Aictualer Thoust futiings Alh’
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SHEET 12 OF 34

SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

PREPARER: _ D. Nakahata  [/F~ DATE: /(%2
CHECKER: T. Snead QV,Z& DATE: _G/d/5L
7.0 CALCULATIONS
7.1 SYSTEM DESIGN BASIS DATA DATA SOURCE 2
R
1. VALVE NO: 1-FCV-63-25 Ref. 5.1 Att+—4—p—5-
2. MARK NO: 8801B Ref. 5.2 ,—p+—365—
3. DESCRIPTION: Boron Injection Tank Refs. 5.2, —p-365; 5.21
Outlet Isolation Valve (Train B)
4. FUNCTION: To open upon receipt of a Refs. 5.2,—p-235 5.21
Safety Injection Signal to allow
CCP flow to the RCS through the Mﬂ'z/”/(’r
Boron Inijection Tank. '
5. SEISMIC CLASS: Cateqory I (Active) See Comment 7.1.5
6. SYS DESIGN PRESSURE: 2800 psig Ref. 5.3
SYS DESIGN TEMPERATURE: 200°F Ref. 5.3
7. NORMAL POSITION: Closed See Comment 7.1.7
SAFETY POSITION: Open See Comment 7.1.7
8. FLOW RATE: 354.5 gpm (9.1 fps) See Comment 7.1.8
9. MAXIMUM LINE/DIFFERENTIAL PRESSURE: See Comment 7.1.9
- B 'Line P/Diff. P ‘Line P/Diff. P
Normal Plant Operation: OPEN —) = CLOSE  ~--/-- A
Testing: OPEN 35/217%6 CLOSE 59-62/0
Accident: OPE 22972319 CLOSE 2350/115
Misposition: OPEN 2738/ CLOSE 25%5/338
27617 279, 27617 2796
10. FLUID TYPE: Liquid (borated water) Ref. 5.2+—p+—23-
| up’
150°F, max. operating Ref. 5.18 'ﬁ

FLUID TEMP:
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SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM~-DTN-070692

PREPARER: D. Nakahata &/ DATE:t&Q??z
CHECKER: T. Snead c%é/ DATE: 8/@/9L

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued) DATA SOURCE P2
11. REQUIRED STROKE TIME: 10 seconds Ref. 5.2, —p~—368—
[~IL-63-F3-H
APPLICABLE SI: =
12. LEAK TIGHTNESS REQUIREMENT: 12 cc/hr Ref. 5.2+—p-—368— ¢%f
: See Comment 7.1.12 ﬁ%
13. MOV CAN BE FULL FLOW TESTED?: Y (Y/N) See Comment 7.31.13
14. BONNET OVERPRESSURIZATION/THERMAL : See Comment 7.1.14
BINDING/PRESSURE LOCKING?: N (Y/N)
15. ORIENTATION OF VALVE: Refs. 5.10, 5.11
Line: Horiz_X_ Vert Degrees from vertical
Stem: Horiz Vert_X Degrees from vertical

16. BUTTERFLY VALVE CHARACTERISTICS:

Flow velocities: Not Required for Gate Valves

Piping arrangement: Not Required for Gate Valves

17. AMBIENT TEMPERATURE: 60°F to 104°F Ref. 5.6 {
{noxrmal); 236°F (max. accident) »

Al i




SHEET_14 OF 34
REVISION 2

SUBJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND
THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM~-DTN-070692

PREPARER: M. R. Johnson'f§%< DATE: /5
CHECKER : R. G. McColl k@ﬂyb DATE: &y
/ 12

7.0 CALCULATIONS

7.1 SYSTEM DESIGN BASIS DATA (Continued)
Comments:

7.1.5 Seismic Class - Reference 5.43 provides data for seismic
qualification of Westinghouse Gate Valve 1-FCV-63-25.

Reference 5.43 qualifies this valve up to a loading of
20000 lbs or 250 ft-1lbs for opening and closing.

This valve is seismically gualified for its application.

7.1.7 Valve Position - This normally closed valve automatically

opens upon a Safety Injection Signal to provide a flow
path from the CCPs to the RCS through the Boron Injection
Tank (BIT). (Ref. 5.2)

7.1.8 Flow rate - Reference 5.18 provided a maximum flow rate
through the Boron Injection lines of 709 gpm during Cold
Leg Recirculation conditions. Since there are two BIT
Outlet isolation valves, the flow rate through each is
354.4 gpm. The flow velocity is 9.1 fps (354.4 gpm * [1
ft® / 7.48 gal)] * [4/{m * (0.333 ft)?}] * [1 min/60 sec]).
This conversion is obtained from Ref. 5.25, p. 1-4. The
full flow rate of 709 gpm would exist if, due to a single
failure, only one of the BIT outlet isolation valves
opened.

THIS PAGE ADDED BY REVISION 2
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SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

PREPARER:  D. Nakahata (7 pATE: 7//0/92

CHECKER: T. Snead 22 paTE: _7/75/%2

7.0

CALCULATIONS (Continued)

7.1

7.1.

Shutoff)

SYSTEM DESIGN BASIS DATA, COMMENTS (Continued)

9 Computation of maximum line and differential pressures -

(Refer to Attachment 1, Simplified Sketch) The pressure
sources applicable to this calculation are as follows:

The Centrifugal Charging PuTBf(CCP) differential head is
obtained from Reference$5.45—Pigure—3-2-3. During an accident
condition after isolation of the normal charging path, with a

60 gpm CCP recirculation flow rate (Ref. 5.47—p+—348), plus 32
gpm to the RCP seals (Ref.zg.41—?n-€%H, the maximum CCP headﬂksw
is ft * 0.433 psi/ft £93535 psig. (The 0.433 psi/ft -
conversion factor is taken from Reference 5.25, p. B-11.) kef. 52

and 5.2 Ql ]

During normal operation at a minimum charging flow rate of 107
gpm [the regenerative heat exchanger requires 15 gpm (Ref.

5.4 —p~—86), the RCP seals require 32 gpm, and the CCP
recirculation flow is 60 gpm], the mgximam—CCP head is 5800 ft
* 0.433 psi/ft = 2511 psig. (%f 5.2) 9&igy

The glevation head upstream of the valve due to the RWST is
763;§A5%maximum RWST leve Ref. 5.11) - 730'0" (valve
elevation, Ref. 5.9) = 33'3 »* 0.433 psi/ft = 14 psi.

During normal operations the maximum head upstream of the
valve is 65 psig (maximum VCT pressure, Ref. 5.4, :
minus the elevation difference between the valve (730'0", Ref.

5.9) and the maximum VCT level [the—be%%em—&ew%ﬂr(%f.5JZ)
: . . ; h

“table—3-4—3r— 723'771/8"]). 65 psig - (730'0" - 723'771/8") *
0.433 psi/ft =Slez psi. *

The RCS pressure during normal operation is 2235 psig (Ref.
5.4y—p~+—37). Following an accident the RCS pressure would be

250 psig; Figure—35+4—83—of Reference 5.36 shows that 20

/

#

seconds after a cold leg double-ended shear, the pressure
would be 265 psia. S#nl(wg of FFCV-63-25 ot 2] seconds based
on QE\( 5-2)

* Re-evaluation indicted that the pressure is 62 psi. The technical justification
for no change is that the resultant DP values are conservative since the 59 psi

is the downstream pressure source in determining the DP.

s

vl
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SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-07069%2

PREPARER: D. Nakahata 77 DATE : 34&7??

CHECKER: T. Snead % DATE: 9/’3{9L

7.0 CALCULATIONS (Continued)

7.1 SYSTFM DESIGN BASIS DATA, COMMENTS (Continued)

7.1.9 Computation of max1mum line and differential pressures
(Continued)
‘Opening (Accident Conditions) - The valve opens upon the

receipt of a Safety Injection signal which is indicative of a
decreasing RCS pressure. Both 1-FCV-63-25 and 1-FCV-63-26
should open as the normal charging valves close (Ref. 5.2—pp—
-63—and—64) . For conservatism it is postulated that the normal
charging valves close before either 1-FCV-63-25 or 1-FCV~-63-26
opens, maximizing the CCP disch Irqe pressure. The line

pressure at 1- ch -63-25 would b %5#%—ps1g which is the 25%&*“5
psig CCE head plus 14 p51 RWST5 ead. The differential pressure
will bé Q iddwhich is thé psig line pressure minus
250 psig RCS pressure. . : :

Closing (Accident Conditions) -~ During restoration from Safety
Injection, the valve is closed, when—the-RGS—pressure—is—above-
-150660—psi+e, SI has been reset and normal charging has been
restored-+Re£T—5?5¢T. Reference 5.4,—page—39 provides a normal
charging line pressure of 2350 psig when the RCS pressure is
2235 psig. Under these conditions the differential pressure
across 1-FCV-63-25 is (2350 psig - 2235 psig) = 115 951d (For
conservatism RCS pressure of 2235 psig is used, maximizing the
line pressure.)

Opening and Closing (Normal/Test Operations) - The valve is
not cycled during normal operations; it is stroked for
surveillance testing per-84—479757637¥7278741/Ref. 5.1%/, with
the positive displacement pump aligned to supply normal
charging and the CCPs stopped and isolated from the charging
header. For opening the valve, the downstream pressure could
be as high as 2235 psig (RCS pressure) if any back leakage
exists through the check valves in the boron fh]ectlon line.
The pressure upstream of the valve is’’67 psig, since the VCT
remains aligned to the CCP suctlon The dlfferentlal pressure
across 1-FCV-63-25 1is (2235 = 5%’p51g) 217Z6psid. For
closing, the line pressure would beﬁ@f psig (VCT head) and the
differential pressure would be zero. .

pL

A
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C7.1.12 Leak tightness - This leak rate is based on an .allowed

PREPARER:  D. Nakahata U/~ DATE: /1o/9>
CHECKER: T, snead 7 DATE: _J/ro/9L

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA, COMMENTS (Continued)

7.1.9 Maximum line and differential pressures (Continued)

Inadvertent Mispositioning - The valve could be mispositioned

open during normal operations; it could be mispositioned l
closed during accident conditions. During normal operations,
the reclosing of 1-FCV-63-25 @gter mispositioning would result
in a maximum line pressure o psig which is the 2511 psig
CCP head plus’’62 psi due to the VCT pressure and elevation
difference. The differential pressure would be (25730- 2235

psig RCS pressure) = 338 psid.

During accident conditions (RHR recirculation, with 1-FCvV-63-

26 having failed to open), the reopening of 1-FCV-63-25 after 975/
mispositioning would_result in a maximum line pressure of 23384& |#3
psig which is the 253 psig CCP head plus 2086psig for the
maximum RHR pump discharge pressure. The latter value is the

sum of the RHR pump shutoff head of 195 psig (Ref. 5.2;/——7p— ﬁﬂﬁ
3629, the containment maximum pressure of 15 psig (Ref. 5.23,
p—3+5), and -8Ypsi elevation difference between the maximum
containment sump level (Ref. 5.40,—p~=) and the valve (Ref.
5.9). ( =3~ - 730')* 0.433 psi/ft = -8¥psi. Postulating the
RCS pressure to be equal to the containment pressure of 15

psig, the differential pressure is 2738 - 15 = 2723 psid.
2761 2746

value for gate valves of 3 cc/hr per inch of nominal
valve size * 4 inches = 12 cc/hr (Ref. 5.2+—p+—108}.

7.1.13 Full flow testing - The valve can be full flow tested,
although not during normal operation. .

7.1.14 Bonnet overpressurization - Reference 5.13 (Section 5.0)
states that this valve is susceptible to pressure locking
and bonnet overpressurization. However, Reference 5.14
- —{page-36)- further analyzed the valve and its operating |
conditions, and concluded that pressure locking and ‘
bonnet overpressurization do not exist for 1-FCV-63-25. M%d&h(

719 (Gotmned |

For eva /Ma%a'zt{ ; '
conservative accrdem ) valaes

o wee1ng a’esésw outpul dpceyrmes s Such as Sy
£ fow didbrands.

she maxmunm OP refleckc] mv Fhis sechonw 13 ba/ra/o?oo,v
(re. pup shutoeFL) as docwmented 1%
fen descriphons aad
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SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV=-63-25

BRANCH/PROJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053,

EPM-DTN-070692

D. Nakahata é'//’d

DATE: /732

PREPARER:
CHECKER: T. Snead CQEQ/ DATE: 5&4%{?1
7. CALCULATIONS (Continued)

VALVE DESIGN DATA

Valve Tag No. 1-FCV-63-25

DATA_ SOURCE

1.

2.

Valve Contract No. 71C62-54114-2 Ref. 5.17
Valve Drawing 115E011 Ref. 5.26, p. 11

VALVE DESIGN DATA
Valve Serial No. 005710001 Ref. 5.27, p.2 of Att.
Valve Model No. 4 GM78FN Ref. 5.26, p. 11 oL
Valve Manufacturer Westinghouse Ref. 5.2+ p—305— /
Valve Pressure Class 1500 psig Ref. 5.33, p. 176 ”§4$
Valve Size/Type 4" Gate Ref. 5.33, p. 176
Seat Diameter 3.87" Comment 7.2.6

10.

11.

2.

(Mid
Seat

Stem

Stem

Stem
Stem

Disc
flex

point of seat)

Angle 7° Ref. 5.29
Diameter 1.250" Ref. 5.17
Pitch 0.333" Ref. 5.17
Lead 0.333" Ref. 5.17
Travel 4.3" Ref. 5.17
Type - gate valves (solid wedge,

wedge, double disc, etc.)

Flex wedge gate valve Ref. 5.17
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. ¥ 7
PREPARER:  D. Nakahata &7/~ DATE: S/7%5:

CHECKER: T. Snead Cé%” DATE: 5542292.

7.0 CALCULATIONS (Continued)

7.2 VAIVE DESIGN DATA (Continued)
COMMENT

7.2.6 The valve seat diameter at midpoint (Ref. 5.17) was
. determined by taking the valve throat diameter (3.44")
plus 1/2 of the distance between the throat diameter and
valve lift (4.3"). [3.44" + (4.3" - 3.44")/2 ] = 3.87"
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4]

» / N 4—,0 .
PREPARER: __ D. Nakahata (///v DATE: ///‘72

CHECKER : T. Snead /A DATE: G//3/5+

7.0 CALCULATIONS (Continued)

7.3 OPERATOR DESIGN DATA DATA SOURCE
Valve Tag Number 1-FCV-63-25 23

1. Operator Mfg. Limitofque . Ref. 5.16, p+—F—18%—

2. Operator Type/Size SBD-00 Réf. 5.16, p—P=181-

3. Order Number 378446E Ref. 5.16, p+—F—3483—

4. Serial Number 197082 Ref. 5.16, {h—%LéR%b~ p

5. Spring Pack No. 0301-112 Ref. 5.20, p. 5 ﬁﬁﬁ

6. Overall Gear Ratio (OAR) 38.4 Ref. 5.22, p. 378446E

7. Pullout/Run Efficiency 0.45 / 0.6 Ref. 5.35.2

8. Stem Factor (FS 0.15) 0.0116 | See Comment 7.3.8

9. HBC Size Not Applicable No HBC Unit Installed

10. HBC Serial No. Not Applicable No HBC Unit Installed

11. HBC Order No. Not Applicable _ No HBC Unit Installed
12, HBC Gear Ratio . . Not Applicable . No HBC Unit Installed

13. HBC Gear Efficiency Not Applicable No HBC Unit Installed
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. 4
PREPARER: __ D. Nakahata (7~ DATE: /o/92
CHECKER: T. Snead G4 DATE: _9/1°/5,

7.0 CALCULATIONS (Continued)

7.3 OPERATOR DESIGN DATA (Continued)

COMMENT

7.3.5 Spring Pack Capability - Reference 5. 20, p. 5 lists the
- valve's spring pack as 0301-112. For thlS spring pack
Reference 5.37, p. 5 shows that torque switch settings
from a minimum of 1 to a maximum of 3 correspond to
output torque values ranging from 115 ft-1lbs to 185 ft- gL

lbs, respect% Ely The—mtﬂimﬁm—%efqae—feqﬁ&fed—%fh{ﬁxa+—

1. o5 1 je 3o,
\.11!: VU_LVC _LD i A LIS 1

The installed spring pack provides a sat15factory-e%es&ng—-
margln for this application.

I'Clll

Rstatledspringpack Will provide shoeck—absorptiom—

thronghUUt_fﬁé“Upéﬂing—s%feke—and—contro%~%h§euqhout_the—-

7.3.8 Stem Factor - Reference 5.35.4 (page 6) shows that, using
a valve stem diameter, pitch and lead of 1. 250, 0. 333 and
0.333 inches, respectlvely, and coefficient of friction
of 0.15, the stem factor is 0.0116.
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St
PREPARER: __ D. Nakahata &7 DATE: /a2
CHECKER: T. Snead L - DATE: g//’3/9l

7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA DATA SOURCE

Valve Tag Number 1-FCV-63-25 2
1. Motor Mfg. Reliance » Ref. 5.16, p.F=181
2. ID No. 710741-F2Z Ref. 5.16, p—F=181— Rl i
3. Start Torque 15.0 ft-lbs {A/amelo/ach Ref. 5.16, prF=I8% [
4. Running Torque 3.0 ft-1bs Ref. 5.16, p—F—3183- mQTf
5. RPM 3400 rpm 'Ref. 5.16, p—F~181
6. Horsepower 1.9 hp Ref. 5.16, pr—F—381 ﬂ%¢
7.  Volts 460 Vv Ref. 5.19, p. 183— b
8. Running Current 3.5 A Ref. 5.19,—p—383—
9. L. R. Current 26.0 A Ref. 5.19, p. 183 — qﬁ
10.  Duty Cycle 15 min. Ref. 5.16, p. F-181 #‘f
ll; Motor Code code not listed Ref. 5.16, p~—F=18%
12. Insulation Class B Ref. 5.16, ﬁT~P-r&i~
13. Frame Designation P56 Ref. 5.16,p. F-18I"

1l4. Electrical Cable Sizing Satisfactory See Comment 7.4.14

15. Control Circuit Logic Satisfactory See Comment 7.4.15

16. Degraded Voltage Cond. Satisfactory ~ See Comment 7.4.16

17. Overload Sizing T29 - Satisfactory See Comment 7.4.17
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PREPARER:  D. Nakahata (/i pDATE: 7//v/92
CHECKER: T. Snead %ﬁ paTe: 7/1/5+

7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA (Continued)

COMMENTS
ot
7.4.14 Electrical cable sizing - ' cefexrtnce r
5.19, p. 183 shows the cable the cable
size as #10 wire, the full load (run rrent as 3.50
amperes and the locked rotor curre as 26.0 amperes. The
ows the derated 141% full
The cable sizing for this application is considered
satisfactory.(ﬁ%f.STSO) : ¢
wgdﬂh
7.4.15 Control circuit logic - The valve has an active safety
function to open upon receipt of a Safety Injection
Signal to allow CCP flow to the RCS through the Boron RT

Injection Tank (Ref. 5.2,—p+23), which requires the
Thermal Overload (TO) Protection Device to be bypassed
and the Torque Switch to be bypassed in the opening
direction (Ref. 5.38, pp. 4-5).

The electrical schematic (Ref. 5.21) shows that the TO is
bypassed by a safety signal; the valve travel is limit

anw.
—torgue—switch

switch-controlled in the opening

eeﬁg;gllaa'uifh“liﬁif';uitch_bypass;éa—%he;cdoéing:
Zﬁm

direction; and the valve will open automatically upon
receipt of a SI signal. Therefore the control circuit for
this valve meets its design application.
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA, COMMENTS (Continued
547
7.4.16 Degraded voltage conditi - During a Joad block start
39273893 of 460 volts, or &4=2% are avaj
(Ref 5.19y—p~3%83y. During a LOCA/HELB insi
(which results in the block start)
temperature for this location is °C (Ref.
5.6). Since the terminal voltage calculations are
corrected to 90°C (Ref. 5.39), for this accident an
evaluation for reduced voltage, due to elevated cable -ex
moter temperatures, is not required.
218 1.7

32
Following a HELB odtside contdinment, /£he maximum ambient
temperature at t valve is °F or °C (Ref. 5.6), and

containment

the temperature at the valve exceeds 90°C only during the(&£54@

period of 3 to minutes after a HELB in the RHR system(
Since the’ cable resistances are normalized to 90°C

. ; 27
ambient temperature exceeds 90°C for a.égyﬁiﬁiffé_ﬁézzgaj_

and it takes 1 to 6 hours for cable temperatures to rise
(Ref. 5.32, Chap. 8), an evaluation for reduced voltage,

due to elevated cable er—moter temperatures, is not
required. Sce p] 244 for @n e@valvatien ofF elermracd pearpertorc
e ftects On +he Me&f.

The thrust and torque capability of the operator during
degraded voltage conditions is calculated in Section 7.5,
and is shown to be greater than the thrust and torque
required to operate the valve. Therefore, the valve and
its operator are able to perform their safety function.

est ambient ﬁ‘ﬁ"h{

£

i

. £l
7.4.17 Overload sizing - References 5.19 {page—383} and 5.24 ?
~£page—i22)}-determined that an overload size of T29 is «
required and is installed. The correct heater is mﬂﬁ”

installed for this application.
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Elevaled Temperature Evaluation for 1-FCV-63-25-B  (Rel. ?ﬂ)

'START TORQUE, Nameplte (Rd. 5 /€

MAX ENVIRONMENT AL TEMPERATURE
eawperanice (deg F) = 102.0 degroes C

INFORMATION
007 pos

MOTOR TOTAL TEMPERATURE 29.33 high spesd xeas
106.4 total pxcter temperatice 880 stroke ninve secs
0.15 strck e fime mins
 EVALUATION OF LRA AND LRT ' EVALUATION OF MISPCS ITIONING

4.45 teanp rize due to nxspcsiticn (3 srckes)

823% actva! % LRA kas based ca temp
23.9 adjusted LRA

EVALUATION OF VT (BLOCK vz INDIVIDUAL) PERSTROKE

:02x % TQ Jows (Limiteeque 93- 03) block start (yh):
.17% achal % TQlces based cn tearp block start (opervdeee):

13.6 adjusted TQ indnvidual start (open/dase):
TERMINAL VOLTAGE EVALUATION ) " Iadivdual Bleck
Mator Motor
lend FLI LRA LRPP Zm Ray Ko Rret Re Xe Start Stant
ASFOUND 1-FCV-63-25-B 1.%0 3.50 260 0.9 102147 9.19% 44525 023700 0.8667 0.0453 400.0 .7
REVSED 1-FCV-63-25-B 1.90 3.50 239 0.90 nnn 10.0010 4.8437 023700 0.8667 0.0453 403.0 3956

DETERMINATION OF MOTOR CAPABILITY

392.7 bleck mxctex start a3 found in WBN~EEB-MS - T106~0030 (R, 5./9 E
=2l )

400.0 indnadual motor start a3 fouind in WBN~EEB —-MS - T106-0010 (Rd.
7395.6 new block mator sart waltage base ca reduced LRA
403.0 now indiwchia] motor start based cu rediced LRA

Opas directi Close dizoct

0.8601 0.8760 termim] wiltage atic
determination o woltage factor (VF)

0.7398 0.7674 VF = 1, if woltage ratio >.9 ctheruise = (wiltage mtic) ~ 2
determination of apphcation fact e (AF) ///

1 1 AF=1,if termim] witage ntia <.9 afhieruise = .9 (Ref. 5.
OPENING MOTOR CAPABILITY CLOSING MOTOR CAPABILITY
175 fr-Je 2 il (00 3ecticn 752 for formnidae)

Extom bactor based cnr stem pirdy, lead, dizmetec

15086 Ibs. 20862 Iha.

THIS PAGE ADDED BY REVISION _ / .
ey
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS

7.5.1 Valve Thrust and Torque Requirements y
4
Calculation of Piston Effect Load - Fp (DS-M18.2.21+p+—2)
. ) . ) E ydqll/%’
F, =P« 9
= *
Where: \ El
. : L 276/ .
P = Closing maximum line pressure = 2573 psig (Sect. 7.1.9)
. . . L R761 )
P = Opening maximum line pressure = 2¥%&-p51g (Sect. 7.1.9)
d = Stem diameter at packing = 1.25 inches (Ref. 5.17)
Fg,Closing = 2573 ___4___ = 3356- 1bf
27¢/ 2 F38F
F,,Opening = 2738 m(1.25)° = 3358 1bf

il

Calculation of Packing Friction Load - mek(DS—MIS.Z.er—pT—49

Fo = 1000 1bf * q°

pac
where:
d = Stem diameter at packing = 1.25 inches (Ref. 5.17)
F = 1000 * 1.25 = 1250 1bf

pack
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torqué Requirements (Continued)
: 07
Differential Pressure Load - Fy, (DS-M18.2.217—p—3") |
D? W‘/” 4
F4,,Opening = dp « T % FV * E__ . :
4 CosS ¢ + Using
F4,,Closing = dp * ”.Dz * FV * at
dp’ 4 CosS¢ - using
where: ‘ k2

. . : 78
dp = Opening differential pressure = psid (Sect. 7.1.9)

2746
dp = Closing differential pressure = 338 psid (Sect. 7.1.9)

Mibil

D = Seat diameter at midpoint = 3.87 inches  (Sect. 7.2.6)
FV = Valve safety factor = 1.2 (DS-M18.2.210—p+—3)
g = Valve friction factor = 0.4 (DS-M18.2.21+—p—3)
¢ = Wedge angle = 7° (Ref. 5.29)
: 274 m(3.87)° 0.4 1488
Fy.Opening = 2725 : l.2(— - . = 3475+ 1bf
4 cos7 + (0.4 *xs1n?7) -
279 2 : 16427
F, ,Closing = 7(3-87)%1, 5 0.4 = 2623 1bf
P 4 cos?7 - (0.4 xsin7) I

b
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)

Required Closing Thrust - F, (DS-M18.2.21+7—p+—1)

+ F + F

Fr,Clos%ng = F pack 5

dp

where: :
. . 16927
de = Differential Pressure load = 2633- 1bf
F = Packing Friction locad = 1250 1bf

. 3388
F = Piston Effect load = 3356 1bf

v /6%, 335% /065
F ,Closing = 4@37.5 + 1250 + 3I56 = -642% 1bf

%7(

L2
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCUILATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)
Cal»cu.lation of Wedging Load - Fu‘ (.DS—M18.2.21—;-—p7—5')_
F, = F, * £, + F, > __ktan¢ E__
sing + LCOSo COoS¢ + UsSing
where:
f, = Wedge factor = 0.6 (DS-M18.2.21, p. 5 & Ref. 5.17)
‘ F, = Valve safety factor = 1.2 (DS-M18.2.21+—p+—39
u = Valve friction factor = 0.4 (DS-M18.2.21+—p—3)
¢ = Wedge angle = 7° ' (Ref. 5.29)
rmax = Eqafiin;m* c;oiirlglite(m thrus_t b (DS-M18.2.217p—5)
' " Lo GEE 29325
Frack = Packing friction load = 1250 1bf (Sect. 7.5.1)
. T30
Fp = Piston effect load = 3356 1bf
: . /6427
Fy, = Differential pressure load = 262t 1lbf o
%
F, = Effective unseating force = F__ - Foock = F, = Fy
(only closing values) (DS—M18 f 21 —p—5)
= 735% - 1250 —06-1—56— 262 = -‘96+lbf ,qu_
24225 f,é?'“’%?“ 3’7%6' » AT7.
4 /IJ 1 ' !{”/”,r
St 1 - (0.4tan 7) 0.4 - abe
(0. 6)lzsin7+(0 4cos 7)f/\cos 7 + (0.4s1n 7) =282 1bt
/ A ' | ' ey
— 0 (
‘ AN F * PA oye asgom<d = 0. ‘\H" valv< ts assom<d o q\\\
be c/(cs-e,& w\W no lunw fv.cssuw, Heem 1e2- O@-"/"‘"L‘p

2

|

#
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)
Required Opening Thrust - F_ ‘ '_ (DS-M18.2.217—pT—&j.
F_,Opening = Fyo Foack T F, - F,
where:

i _ 148PP
Fdp = Differential Pressure load = 34357 1bf
Fax = Packing Friction load = 1250 1lbf
A?'V/}yg-o—/— EY3
F, = Wedging load —-&89-lbf
ist ffect load EEA bf
F_= Piston Effec cad = %%58
P » 4,/, Sy—
| Sepp Pl saop st P
F ,Opening = 347%5% + 1250 + %89 - 3358~ = 33338 1bf

1643 24393

Required Operator Torque - A Opening and Closing

(DS-M18.2.21,—p+—5)

tor/

A, = F_* SF, where:
ﬁr/ﬁf% 24373
F_ ,Opening = 33338~ 1bf
21065

F_,Closing =—6427-1bf
SF = stem factor = 0.0116 (Sect. 7.3.8)

o 273 9_//
A __,Opening = -1—3&—3& * 0.0116 315 ft lbs

tor/

21065 qzy
Closing = 6327 * 0.0116 = 7> ft-1bs

tor’

pA

® B
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.2 Actuator Capabilities
Opening Operator Torque and Thrust Capability - A, and A, RA
(DS=M18" 2. 21 —pe—6) [
. ”ép¢(
Au”,Openlng = MT * OAR * AF * PE * VF ;
A,--Opening = A __,Opening / SF
where: ' 2\

= Motor Starting Torque = 15 ft-lbs (Ref. 5.16, p. F-181)

Overall Gear Ratio = 38.6 (Ref. 5.22, p. 378446E)

"I" OAR

"AF = AppINcation Factor = 0.9 (Ref. 5.35.1)

]

PE = Pullout Efficiency 0.45 (Ref. 5.35.2)

VF = Voltage Fact = 0.709 = 84.2% available voltage squared
available for block start / 460 volts},
(Ref. 5.19, p. 183)

SF

stem factor = 0.01l1e6 (Sect. 7.3.8)

A,/OpPening = 15 * 38.6 * 0.9 ™ 0.45 * 0.709 = 166 ft-lbs

tor/
A,./Opening = 166 / 0.0116 =

(see pg 244)
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.2 Actuator Capabilities (Continued)
C1051nq Operator Torque and Thrust Capability - A, and A, y 24
(DS-M18.2. 21——p7—6Q
wﬁf
tor,C1051ng = MT * OAR * AF * RE * VF ;
A, .,Closing = A, ,.,Closing / SF
where: ﬂ\

Motor Starting Torque = 15 ft-1lbs (Ref. 5.16, p. F-181)

verall Gear Ratio = 38.6 (Ref. 5.22, p. 378446E)
AF = ation Factor = 0.9 (Ref. 5.35.1)
RE = j ficiency = 0.6 (Ref. 5.35.2)

VF = Voltage Fact
or {(410.6 volt

= 0.797 = 89.3% available voltage squared
available for motor start / 460 volts)?,
(Ref. 5.19, p. 183)

SF = stem factor = 0.0116 (Sect. 7.3.8)

A _,Closing = 15 * 38.6 * 0.9 .6 * 0.797 = 249 ft-1bs

tor?’

A, .,Closing = 249 / 0.0116 =

(see P3 244)

21466
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.3 Valve/Operator Weak-Link

Valve Weak-Link (Maximum Allowable Valve Thrust)

The valve manufacturer provided the results of an analysis

which determined the maximum allowable opening and closing

thrust which can be applied to the valve and identified the
specific weak-link component. The results are summarized

below:
Opening: 23995 1bf (valve disc)
Closing: 36733 1bf (valve disc)

Since A, = A, * SF, the corresponding Maximum SBD output
torque values are: 23995 * 0.0116 = 278 ft-1lbs (Opening), and

36733 * 0.0116 = 426 ft-1lbs (Closing).

Operator Weak-Link

The maximumﬂ Jlowable output thrust/torque for an SBD-00 p2
operator is §+666-1bf thrust or 250 ft-1lbs torque (Ref. uﬁ#
5.35.3, p. 3). Fer—this valvo_theeguivalent—torquefor i4000ﬂ4n[
1 X ;

F%Jﬂﬁf

and Ref. 5.4%
7.6 WALKDOWN DATA

A walkdown has been previously performed and is documented in
Reference 5.16. -
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8.0 SUMMARY OF CALCULATION RESULTS

MOV Tag Number 1-FCV-63-25
Required Thrust/Torgue (Section 7.5.1)

Open: 24393 1bf/283 ft-1bs * Close: 21065 1bf/244 ft-1bs **

Seismic Max Thrust/Torque (Ref.5.43): 20,000 1bs/250 ft-1bs

Motor Actuator Capability (Section 7.5.2)
Open Thrust/Torque 15086 1bf/175 ft-1bs
Close Thrust/Torque 20862 1bf/242 ft-1bs

Valve/Actuator Allowables/Weak-Link Analysis (Section 7.5.3)
Limiting Component Open SBD Actuator
Thrust/Torgue 19600 1bf/250 ft-1lbs
Limiting Component Close _SBD Actuator
Thrust/Torgue 19600 1bf/250 ft-1bs

Thrust/torque Band Open Min. 24393 1bf/283 ft-lbs *
Max. 19600 1bf/175 ft-1bs

Thrust/torque Band Close Min. 21065 1bf/244 ft-1bs **
Max. 19600 1bf/242 ft-1bs

IS MOV ACCEPTABLE FOR THE APPLICATION? Y (Y/N)
If "no", enter reference to design change document: NR

Comments: oo o ‘
The thrust and torque bands for opening are information only, since
the opening torque switch is bypassed in the MOV’s control circuit
(Sect. 7.4.15).

See Section 9.0 for design basis evaluation and justification, and

see Att. 2, pg. 3 for reconciliation justification.

* ' Based on initial Accident event; the DP is bounded due to the
recovery opening DP condition (after mispositioning closed)
that occurs after the Accident event.

* % Based on Mispositioning condition

THIS PAGE ADDED BY REVISION/Zé
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77 V. LEASE

CONCLUSIONS

A design basis review has been performed and the reguired
thrust/torque has been determined per the methodology specified in
Mechanical Design Standards DS-M18.2.21 & DS-M18.2.22.

OPENING STROKE:

The minimum required opening thrust/torque reflects the accident DP
conditions (DP is bounded by recovery opening stroke following
mispositioning closed) during which the MOV must perform its safety
function to open. During the calculated open stroke, the limits
(motor and actuator) are exceeded primarily due to the calculated
unseating force. However, the DP test was performed at 98% of the DBR
accident conditions and the measured forces were much smaller than
calculated. Based on testing close to DBR accident conditions, the
valve ability to stroke open has been proven. 2mple margin exists
between the opening limits to the opening reconciled thrust for the
valve to perform its safety function. See Attachment 2 for the actual
test values. '

CLOSING STROKE:

The minimum required closing thrust/torque reflects the mispositioning
scenario DP conditions after the MOV has performed its safety function
to open and has been inadvertently mispositioned closed. During the
calculated closing stroke, the motor capability is exceeded. However,
a design parallel flow path is available through 1-FCV-63-26 to
provide adeguate boration in the event this valve fails in
midposition.. .Additionally, the DP test was; performed at 98% of DBR
conditions, which included closing under the misposition evaluated
pressures and resulted in the measured forces being smaller than the
calculated forces. Ample margin exists in the motor capability for
the valve to perform its safety function. See Attachment 2 for the
actual test values. :

This methodology determined that the motor operated valve 1-FCV-63-25
is acceptable from a design standpoint for its application as the BIT
Outlet Isolation Valve (Train B). :

THIS PAGE ADDED BY REVISION/Z%Z/”Q”;
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EPM-DTN-070692

ATTACHMENT 2

MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

20—-Jul—95

I

Page 1

non-—shaded is calc input — other is tracking data

Vahe UNID:

Closing control circuit:

1.0 INPUT: General Information

1 ZFCV~63-0025-=B .

L mit

Valve Information : Closing T.S. wired in paralle! to closing T.S. Bypass = 30+%
Manufacturer | WESTINGHOUSE Stetn Dinmeter 1.2500 |inches
Size [+ 24,00 | inclies Monn Seat Diarneter 3.8700 | inches
Prossure Class | 77 i Seat Angle (theta) 7.0 dogrees
Disc Style cos(thetn) 0.9925
Stem Orientation sin(theta) 0.1219
Valve Stomi Lead 0.3333 | ioad Valve Stein Pitch 0.3333 pitch, ins

Actuator Infornmnstion

Roferonces (DP Test Data) (Rims Numbers)

Manufacturer |

Type

MOV Design Basis Review Calc

ulation

Calculation Number

EPM—DTN=070692

Soat/Wdg Friction Facior (VF) |+ 0.4000 | Stem/Stern Nut Friction Factor (SF) 0.0116
Closing Direction Opening Direction
Motor Capnbility | 20862 | 1in _ Motor Capability 15086 | 1bs
Motor c).,;wn;w 242.00 [i-is Motor Capability 175.00 |f=1ts
Actuator Limit 19600 {1t Actuator Capability 19600 11
Actustor Limit | 250.00 | fi~Ibs Actuator Capability 250.00 | n—1s
Valve Wenk Link 36733 {1bs Valve Capability 239951t
Valve Weoak Link [ 426.00 |/ ~]bs Valve Capability 278.00 |n-1bs
Seismic Limit | 20000 | e Seisinic Limit 20000 [1s
Seisinic Lunit Seisinic Linit 250.00 [f-Itx

250.00 [a-1s

Difforential Pressure (DP) psid DifTerential Pressure (DP)
Required Thust | 5 Ibs Required Thrust |’
Required Torque | R~le Required Torque

Piston Effect s~ Piston Effect
Packing Load Ibs Packing Load |’
DP Load Ibs Unseating Load
] DPLoad |’

Static Test Information

Static Test, Line Prossure [ 0 |psig (ASSUMED) Stemn Factor @ csr]?

Closing Direction

Opening Direction

Ave Rumming Load. [D] 864 |1bs Ave Rumiing Load. [L] 784 s

Thrust @ CST [G}] 15934 | s Unseating Load. [J] | 903 | s
Torque @ CST [G)| 140.99 [fi-lbs Unseating Losd, [J] |5 43.80 (i~

Closing Direction Closing Direction
Total Poak, [H}]::17229 { 1s Total Peak. [H] 3 | A—1be
Total Final {I)| 16984 |1t Total Final (D] |- fi=]bs
DP Test Information - : Flow. Full Oper 430 | gpin
Maximnum DP test condition[ 2700 ]pnid CVCS Pump Line Pres, Full Open 1055 | psig
) Closing Direction Oponing Direction

Req'd Closing Thrust [F)| 10716 |its Measured DP Thrust, Opeaing [K] 5113 i»

Req'd Closing Torque [F} 90.79 [A~lts Meesured Unseating Thrust. Opening{J} 7949 |1ts
Thrust @ CST Closing [G)] 15969 {1bs - Moasured DP Torque ' Opening [K] 49.73 ! n~1bs
Torque @ CST Closing [G] 131.85|n~1lia Mensured Unsoating Toraue, Opening[J} 72.09{n—-1be

Closing Directicn
Tota) Peak. [H}| . 17159 11e Total Pesk, {H] |
ToslFinal [} 16949 1te Total Final [I]]:*
Diagnostic Equipment Error Determination
TTIC|N MOVATS Dia Sv3 / Equip Error 3000

oss|Y 1f SMART STEM. Capacity = N/A Ts.

SMART STEM [N If SMART STEM. Capacity = N/A ft—Ibe.
I{T.S. Repontnbility applies. As LeA TSS =] NJA If SMART STEM., Cap Ref DWG = N/A

PREPARED BY: /7% 77ef5
CHECK BY: {/5/ 7/447/95‘
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EPM~DTN-070602

.ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

29—-Aug—93 ]P:gc 2
Vaive UNTD:
2.0 Closing Stroke Reconciliation 1-FCV-63-0025-B
DBR Parmunciens DBR Calculatios Rocondled Paramotors Roamdled Test Duta
Minimun Required Thrust : 21065 | b Recondiled Thrus : 10885 | 1bs
Minimum Required Torque 244.00 | fi~lbs Recondled Torque @ 9222 fi~-lbs
Piston Effect : 33881Ite Fiton Effect (from DBR Calculntion) : IIR8 |1
Packing Load : 12501 Avernge Packing Load (Section 8.0, step 3A) : 824 [ Ibs
DP Load : 16427 l1bs DP Load : 6673 {ibs
‘ Sent Wedge Friction Factor (VF) : 0.4000 Seat Contact, Seat Wed pe Friction Factor (VF) : 0.2000
| Calcula tod Parametor: Load Sensitive Behavior (ROL) : NIA
Comparison of Stom Pactors
Stem Factor (SF) DBR Cnlculation :| 0.0116] SF @ Static CST[G] : 0.0088
SF @ DP CST[G): 0.008
SF @ Required Closing Th. DP Test [F}: 0.0085
MARGIN EVALUATIONS OF Dr THST DATA AND DBR CALCULATION DATA 5
CST Thrust Margn : 5084 {1bs CST Torque Margin : 40{ f—ibs
CST Thrust Margin : 46.7 | % CST Torque Margin ¢ 430|%
Methodology Margin 9092 1 lbs Thrust Capability Margin ¢ 7627 |1bs
Methodology Margin : 759{% Thrust Capability Margn : 6371 %
Torque Capability Margin 2| 14) fNi—lbs
Torque Capability Margin : 138.6/ %
3.0 Oppning Stroke Reconciliation * BASEDONPOINT: DP (J}
DBR Paramecicns DBR Calculation Recondled Parameters Recondlad Test Data
Minimum Required Thrust : 24393 | Ibs Recondled Thrust : 8070 |lbs
Minimum Required Torque : 283.00 | fi~lbs Recongied Torque : 73.19) fi~1bs
Piston Effect Load : 33881 1bs Piston Effect (from DBR Calailation) : 3388 lbs
Packing Load © 1250 1bs Averape Packing Load (Section 8.0.step 3A) ¢ 824 {1bs
Unseating Load : 11643 |1bs Unseating (bused on DP [J]) : 7949 | Ibs
DPload: 14888 |1bs DP Load (based on DP [K]-Ave Pk Load + PE) : 77504 1bs
Seat Wedpge Friction Factor (VF) ¢ 0.4000 Seat Wedge Friction Factor (VF) @ 0.2453
Comparsison of Sicm Factons
Stem Factor (SF) ;| 00116 ] I SF @ Mnx Req'd Opening Th ] 0.0091 |
MARGIN EVALUATIONS OF DP TEST DATA AND DBR CALCULATION DATA
] Methodology Margn : 15518 |ibs Thrusi Capabiliy Margin : 6208 ] ibs
Methodology Margin : 1748|% Thrust Capabiloy Margin ¢ 6991%
Torque Capability Margin : e
Torque Capability Margin : 117.4]|%
4.0 FLAG INDICATION OF UNSATISFACTORY MARGINS ("PROBLEM" or "OK")
Closing Stroke CST Thrust Margin : OK
Mcthadology Margini : OK
CST Torque Margin : OK
. Thrur Capability Margio : OK
Torque Capability Margn ¢ OK
Opening Stroke
Methodology Margin : OK
Thrus Capability Margin ¢ OK Torque Capahility Margin ¢ OK

PREPARED BY: ﬂ%’ﬁ ~
CHECK BY: W%f

OPENING RECONCILED THRUST METHODS:

THIS PAGE ADDED BY REVISION ;

1. Fot DP test pressure < DBR pressure; Reconciled Thrust = MAX of
{STATIC {J] — Ave Static Run Load } * (Design DP/Actual DP) + Ave Static Run Load
{ DP [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 reconciied thrust,




EPM~-DTN-070692  ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

26-Jul-95 ]Pagc 3

Valve UNID:

1-FCV-63-0025-1

5.0 Rcmarks:
A. Differential Pressurc (DP) testing was performed with Charging Pump (CVCS) as pressure source, with supply from RWST,

and system linc up for Boron Injection through 1-FCV—-63-25and —261t0 an open vessel,
B. Dilfcrential Pressure (DP) testing was performed in both directions at 98% of the DP reficcted in WBN Design Basis
Review (DBR) Calculation,

C. The seat wedge friction factors (VF) for both opening and closing arc low, based on low DP effect (orces expericnced during the

DP test. This results in low calculated reconciled thrust. The DP Load components are much
smaller than the values calculated in the DBR, and as used to calculate the VFs.
These low mcasured DP Loads denote conscrvative values when compared to the DBR calculation methodology.

The VFs do not represents typical design values, but arc the results from actual DP testing.
. The stem [riction factors (SF) for both closing and opening are conservative.

The "N/A" for the load sensitive behavior (ROL) term indicates that this issue does not apply to this limit closed valve.

Moo

The opening reconciled thrust was calculated 1o result in the most conservative value (DP unscating force .

(ol

. For Mispositioning (Closing) Scenario Evaluation:
The DP test was performed at 98% of design DP and represents the actual conditions the valve will experience.

The closing reconciled thrust is 10885 Ibf which is less than the closing limits, especially the-closing motor capability,

and actuator rating. Based on the DP test results (98% of DBR conditions and (low isolation) ample margin cxists from the test results

between the closing reconciled thrust to the upper limits (actuator thrust, motor torque).

H.

~—

For Accident (Opening) Evaluation: (DP based on recovery stroke which bounds the opening accident DP)

The DP 1est was performed at 98% of design DP and represents the actual conditions the valve will experience.
The opening reconciled thrust is 8070 Ib{ which is less than the opening limits. especially motor capability,

and actuator rating. Bascd on the DP test results (989 of DBR conditions and flow isolation) amplc margin exists
in the motor capability to open the valve during accident conditions.

I. To1akeinto account the "Aging Issue”, adequate margins cxist 1o allow for degradation of packing coefficicnts,

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

6.0 Conclusions:

A. The valve's final Sclup is a;:ccplabl-é. DBR Calculation friction factor and .mclh(:)doloéy ar‘.c p}ovcﬁ.ld
be conservative with adequate margins.

B. This valve has been operated against 98% of the worst case DP conditions reflected in the DBR caleulation.
By successful stroking of the valve during the DP test, and by adequale margins in the reconciled test data,

the valve's operability has been demonstrated. .

7.0 Rccommended follow up actions:

None.

PREPARED BY: /77/7/2‘/ 7,
CHECKED BY: W.,/”/%,
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EPM—-DTN-070692

“SATTACHMENT 2

MOV

RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT 1

20-3u1-95]

Page 4

Valve UNID:

8.0 Determination of Packing Load

1-PCV—-63-0025—-B

1 Packing Load, Static Test Open & Close, ibs (Line Press = 0)
864 | = ARLSC = Ave Running Load Static Close, Ibs. “D*
7841 = ARLSO = Ave Running Load Static Open, Ibs."L"
2A Piston Load Static Test (PNLST), Ibs (Line Pressure. STLP is known and not = 0) (Used in Packing Load)
PNLST =] 0] = Pision Lond Static Test = STLPx Pl xSD x SD/ 4 |
2B Packing Load Static Test, Ibs {Line Pressure, STLP, known & not = 0)
864 | = Puck Load Static Test Close » ARLSC - PNLST
784 | = Pack Lond Static Test Open = ARLSO — PNLST
3A Estimated Packing Load Static Test, Ibs (Line Pressure, STLP is not known)
824 ] = (ARLSC + ARLSO)/2 = (*D" + "LY) /2 ] ]
3B Estimated Piston Effect Load Static Test, Ibs (Line Pressure is not known) 9.08B PERCENTAGE DB DP
PNLST =] 40| = (ARLSC - ARLSO)/2 = ("D’ = 1) /2 i 9832% |
3C Estimated Static Line Pressure from Piston Effect Load, Ibs (STLP)

9.0 A OPENING RECONCILED EVALUATION

STLY = 33 ] = ({x PNLST)/(TI x E2 x 12}
STATIC [J] 4872 1bs .
9.0 Miscellaneous Intermediate Calculations DP [J] 8070 1bs .
: ] | ] DP K] 5186 Jbs .
. [ }
Point] DP: Point K DP: Point J STATIC:
Max Reg'd Opening Thrust to overcome DP, POINTS[J& K} 7949 5113 4903 | 1bs
Max Req'd Opening Torque to overcome DP, POINTS [{J&K} 72.09 49.73 43.80] fi~lbs
Maximum Stem Factor (SF}, POINTS {J] or [K): 0.0091 0.0097 0.0080 | = SF
Max Req'd Opening Thrust o overcome DP, GREATER OF POINTS [1&KY) 7949 | ibs
Piston Effect based on DP Test Line Pressure (Full Open): 129511bs
10.0 Equipment Error determination
QSS — Thrust Sensor / Equip Error | YES 9.8 % Reading TTC 1 8%TIL, 0.9%TOR of full scale (induding Reposition 14N
TTC — Thnust Sensor / Equip Error 0.0] % Reading SMB SIZE = 0
TTC — Torgue Sensor / Equip Error 0.0| % Reading 000 250 {Ibs.
TTC — Thrust Sensor / Equip Error Oflbs. =~=—> 00 437 llbs,
TTC ~ Torque Sensor/ Equip Erron 0.00 |ft-Ibs, ——> 0 748 |lbs.
$S — Thrust Sensor / Equip Error 0| % Capacity 1 1403 [1bs.
$S — ThrustSensor/Equip Error 0 |Ibs. 2 1870 |lbs.
$S — ThrustSensor / Equip Error 0.0 [ft—1Ibs, 3 3740/ Ibs.
MOVATS Dia Svs / Equip Error { 3000 2.0| % Reading 000 2.06 |ft~lbs
T.S. Repeatability Applied |NO 0| % Reading (Table below) 00 4.47 {tt-Ibs
TTC — Repositioning Effect 0.0| % Reading 0 12.05)ft—1lbs
1 18.92|ft-lbs
Totl EE (3000, TTC, TSRepeat) 0.00|% RTH/TOR 2 25.75{ft—Ibs
0.00 lbs. /ft~Ibs K] 61.80|ft—Ibs
Summation of Equipment Frror (PE) without T. S Repeaaahility T.S. Repeatahility ovaluation
EquipmentError = 10.0 | Percent As Left TSS = DP TSTTOR =
j N/A N/A
CASE EVALUATION, As Lett . . . . %
l > 1.00 CASE 1 >50"# 5
> 1.00 CASE 2 <50 '# 10
1.00 CASE 3 >50"'# 10
1.00 CASE 4 <50 ‘'# 20
REFERENCES: TU7930114889. MOVATS ER 5.0 WBN=-VTM -1L200-0010, section 0350
T0793011489Q TELEDYNE TR'-A716-A—1 ]l

PREPARED BY: //%7/2'}/7f

CHECK BY: fy/ 7/1,(7/9{
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COTTRTITACHMENT L3 U 7T

1 (CVCS) KEIGH PRESSURE SAFETY INJECTION
MOTOR OPERATED VALVE DYRAMIC TEST

;
:
i
CIEMICAL AXD, VOLUME COKTROL SYETEM i

raul /Oy L/

T1-£5.07
Revision 1
Page SOAOf 119

Data Package:

6.1.1

[30]

05793

PAGE (64

Page of O

e /ey

BIT Outlet Isolation Valves 1-FCV-63-25 and 1-FCV-63-26 (Continued)

PERFORM MOVATS open stroke testing for 1-FCV-63-25 as
follows: (Continued)

[d] WHER 1-FCV-63-25 stops in the open direction, THENR

SAVE MOVATS data in accordance with MI-0.006, and -2
, - I
RECORD the following system data:
¥ K- [3/76}{é77 s e
PARAMETER TNSTRUMENT LOCATION DATA UNITS .
OPERATIONAL. (4.4.[2]) £4U/692 i
CCP SUCTION . . .|1-PI-62-109 []| .1-L-108A or o
PRESSURE 1-PI-62-105 N | 1-1-112B RO | vsiC
Main
CHARG HDR Control Room Zf)
FL,OW CONT 1-FI-62-934 1-M-5 GPM
Main,
CHARG HDR _ Control Room :;—’“67
PRESS IND 1-PI-62-924A 1-M-5 5 PSIG
Main .
CVCS CHG PMP Control Room
TO BIT FLOW 1-F1-63-170 1-M-6 47226) GPM
SIS B INJ ~ Mein /] 2
I /06 I AR DA
TK OUTLET / % < “ Control Room / S
PRESSURE 1 pr 63354 A7 1-M-6 PSIG
1-FCV=63-25 & U 11-Tv-63-677-S
1-FCV-63-26. 1C/734
DOWNSTREAM AZ 295 . —
v oS S
PRESSURE PI-1 No. 4 sec Rn 1/ 2% | psic G/
SEAL WATER ' PANEL
FILTER OUTLET 1-L-46
PRESS 1-PI-62-65 A6T/713 / PSIG
CCP MINIFLOW
RECIRCULATION DP-1 A4U/692
FLOW DP (1-FE-62-257 Pipe Chase //;567 In, WG
Miniflew Line 1-FE-62-257
Conteact/Surface A4U/692
Tempereture TI-1 Pipe Chase 27;2 °F

THIS PAGE ADDED BY REVISION 3
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‘ . Data Package
i 6.1.1 BIT Outlet Isolation Valves 1-FCV-63-25 and l*FCV—63—26 (Contlnued)

l | 1 (CVCS) HIGH PRESSURE SAFETY IRJECTIOI‘\'
MOTOR OPERATED VALVE DYRANM {IC TEST

| |

Page of

[33] ©PERFORM MOVATS close stroke testing for 1-FCV-63-25 as

follows: (Continued)
[d] WHEN 1-FCV-63-25 stops in the close direction, THER
SAVE MOVATS data in accordance with MI-0.006, and cn-2
RECOERD the .following system data:
% 5;:4£4LZQ746;¢V3-C
PARAMETER INSTRUMENT LOCATION DATA UNITS s N
OPERATIONAL (4.4.[2)) A4U/692 :
CCP SUCTION. 1-PI-62-109 []]| 1-L-108A.or : o
PRESSURE 1-PI-62-105 [X 1-L-112B A?CD PSIG
Main ’
CHARG HDR Control Room 73/
FLOW CONT 1-FI-62-93A 1-M-5 GPM
Main
CHARG HDR Control Room //{0
PRESS IKND 1-PT-62-024 1-M-5 PSIG
Main
CVCS CHG PMP _ Control Room 67
TO BIT FLOW 1-FI-63-170 1-M-6 ' GPM
SIS B INJ Main
TX OUTLET //”J’ép2 /”‘, Control Room DA
PRESSURE 1PT 6325 F 146 A/ o0 PSIC
1-FCV-63-25 & 4 1-Tv-63-677-5
1-FCV-63-26 IC/734
DOWNSTRELM AZ 295 PO
PRESSURE PI-1 No. 4 Acc Rm o psic  |Y
SEAL WATER PANEL
FILTER OUTLET 1-L-46
PRESS 1_PT-62-65 L6T/713 /A5 | sste
CC? MIKNITLOW '
RECIRCULATION DP-1 ALU/692 -
TLOW DP (1-F5-62-257) | Pipe Chase | SAZ | 11, we
Miniflow Line 1-FE-62-257
Contact/Surface £40U/692 T2
Temperature TI-1 ~ Pipe Chsase. o °F

0579
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Data Package: Page of Date 1 o.
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APPENDIX B
Page 1 of 7

MOV TEST DATA SHEET

- - 'BE OF TEST: T Ef/ YNZMT ‘.
vALVE 1D \)$NBQ-DUE)-0015 Q TYPE OF TEST: STATfC A DYNZAMIC VH
SE—
TABLZ 3-1: ADMINISTRATIVE INFTORMATION
T
PTRFORMANCE SZCTIOHRS RZLATZD TESTS AND DATA N
Motor Currcnt Signature Acguisition Rl pre Maint LLRT Required? YZS no (4

Switch Monitor Signature Acguisition

YES

i

posz Meint LLRT Reguired?

Setpolnt Acjusiments

Spring Pack Signature Acgulisition E@ sost Main:t Stroke Reguired? YIS ro OJ
Soring Pachk Calibration @Ni] s--oke Time Test Reguived? vzTs ro
iﬁﬂj oreventive Maint Regulired? YIS no L7

N

Signature ACCULSITLONL

—

22pid Impact Overioac

Sicnmature Acgquisition !

Vo
()

Reguirec?

Se o)

sctuator Mounting Torgue: 8¢
/

’Ac:ua:o: Mount Torcua Source Document:

W — —_—
= RdTudiox No U b eing f evored

Y ulo e I I ANE L BN
LA DBSANTY - O

in Section 4.

3¢

‘?lanneer\)\\;u\A\\&qr(\m\&

.
TR
Zngineer <:é;;/ ~—

THIS PAGE ADDED BY REVISION 3
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HOVATS TESTING OF
OPERATED VALVES

MI~-0.006
Revision 7.
Page 34 of: 43

—
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. Data Package: Page
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APPENDIX

B

Page 4 of 7

VALVE ID

-WNR - O\ D 003 G J

TABLE B-6: MOVATS SIGNATURE DATA

T %ﬂg through T OQ) )

T O\

through T %2’

OPENING STROKE THRUST (lbs)

CLOSING STROKE THRUST {lbs)

A. lero (offsét)» £ - ® J. Unseatin‘g \\O\B?)

8. Static Friction Brk Point \—Lb\ K. DP Effect \\\\\R

C. Initial Running Load a\\ L. Post DP/Avg Running Load "‘l%\_\

D. Average Rﬁnning Load %\O\\\ M. Final Running Lpad %”ls

T. Final Running Load %\\B N. Contr Sw Trip (Static Only) /
v . DP Effect \x\R‘ 0. Tozal Peak (Static Only) $>4<

.;} G. Control Switch Trip \%Q'WD\X\ o. Total Final (Static Only) /
H. Total Peak \WE\}\Q
41. Total Final \\DG\%\_\
CLOSING STROXEZI TORQUE "(ft-1lbs) OPEZNING STROXE TORQUE (ft;lbs)

A. Zero (ofifset) CZ 15 Unseating “5,Q5Q

8. static Friction Bk Point 1 \\ W\ K. DP Effect W

C. Initial Running Load q;l\ lL. Post DP/Avg Running‘Load \B%l

D. Average Running Load %1% ¥. Final Running Load \\\i‘\

£. FTinal Running Load %\Db N. Contr Sw Trip (Static Only) /

T. DP £ifect N\Y*\ 0. Total Peak (Static Only) \A/P\

D. Total Final (Static Only) //

—
.

b
Control Switch Troi

o)

DalEES

=
o

Total Peak

NN

A AN

.\L L
{ Engineer \\:ﬁédmp//

MI0.006

Verifiler

THIS PAGE ADDED BY REVISION 3
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VALVE ID \/VNBQ’Owa'OULS'(Bgﬂ—\

TRBLE B-6: HOVATS SIGNATURE DATA . 1
T __C\ﬁ__ through T \OO ~ \ T A\ through T 353____
CLOSING STROKE THRUST (lbs) \_ﬁ OPENING STROKE THRUST (1bs)

n. zero (offset) Qb Il3. Unseating j@\,\C\

5. Static Friction Brk Point - D—BD\D .}—{.fDP Effect . %\\%

c. Initial Running Load B-QFJJ\;——A L. Post DP/AVQ Running Load, bu\c\ .

D. Average Running Load \qh)\‘———H final Running Load uqc\

‘}:_ rinal Running Load \O\O\b N. Contr Sw Trip (Static Only) Z__
5 ¢, DP Effect \B—’]\\:: Total Peak (Static Only) A\ o
4 lc. contrcl Switch Trip \%C\bq 1 Final (Static only) / \

H. Total Peek \j\c:)q l 3

11 Total Final : ‘ LAY r . ‘

DAVAENY
D. Average Running Load RARS Running Loac
= ri nnit 1 ntr Toi vati 2
£. Final Running Load ‘}\_k\q\ \N. Contr S¥ p (Static On V)

G\B ’\q‘—‘}o Toral Peak {Static only)

T-ip ‘ \'*3\,‘3053 >, Total Final (Static Onlv)

eagn”
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