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EBASCO SERVICES 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-070692 o

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 Methodoloqv 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

Design Verifier Date
(Independent Reviewer)



SHEET 3A OF 34

WATTS BAR NUCLEAR PLANT UNIT 1

BJECT: DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND THRUST/TORQUE

ALCULATION FOR 1-FCV-63-25

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

EB-WBN-63, WBN-63-D053, EPM-DTN--070692 1

Calculation No. Revision

Method of design verification (independent review) used

(Check method used):

1.
2 .
3 .

Design Review X
Alternate Calculation NR

Qualification Test NR

Justification (explain below):

Method 1:

Method 3:

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.)

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.

In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the adequacy

of this calculation and explain.

This design review was conducted in accordance with TVA Design Standards DS-

M18.2.21 and DS-M18.2.22. Calculation methodology and results were compared

to these standards and were found to meet the technical requirements

contained therein. The design input and assumptions were verified and found

to be reasonable. The calculation results are adequately conservative. The

computations were checked, and the evaluation of the differential and line

pressure scenarios was confirmed using the references in Section 5.0.

Ik'-~9' /2//I~11~ (A /
'e Design Verifier
(Independent Reviewer)

Da t/ e
Date ' /
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SHEET 3B OF 34

CLIENT:
-ROJECT:

TENNESSEE VALLEY AUTHORITY

WATTS BAR NUCLEAR PLANT UNIT I

PJBJECT: 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-07069 2  2

Calculation No. 
Revision

Method of design verification (independent review) used

(Check method used):

1.
2.
3.

Design Review
Alternate Calculation
Qualification Test

X
NR

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:

hiethod 3:

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.

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-M18.2.2l 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 mis ositioninq scenario evaluation

Design Verifier Date
(Independent Reviewer) a c2Y

THIS PAGE ADDED BY REVISION 2



SHEET 3C OF 34

LIENT:
ROJECT:
SUBJECT:

TENNESSEE VALLEY AUTHORITY

WATTS BAR NUCLEAR PLANT UNIT 1

DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND 
THRUST/TORQUE

TrTTT'A TmnM FOFR 1-FCV-63-25

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-6
3, WBN-63-D053, EPM-DTN-070

6 92  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:

Method 2:

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.)

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.

hod 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 methodoloqv 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 adecuatelv

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 reconciled test data.q) iA n d / K

, / Dte--
/ Date

(Independent Reviewer)

THIS PAGE ADDED BY REVISION 3



EBASCO SERVICES INCORPORATED
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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 DATE: I

CHECKER: T. Snead DATE: '/ 5J2L
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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 DATE: ________

CHECKER: T. Snead DATE: 53L

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 17
engineering analysis for 1-FCV-63-25 ,<Ckd e/eIeeI e 1te
e~c4~cfS eyein, evo/a,-4' r_'&Pc/pd DP s dug 4/5pOi'dIf yc'q"aeva/aAGv

1.2 SCOPE go ev14a.kora X 7
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 required 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.
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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 DATE: ______

CHECKER: T. Snead DATE: a /3

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 ANALYSIS Section

Purpose

Assumptions

References

1. 0

2.0

3.0

E-30-TVA Format

1.0

4.0

5.0

Design Basis Review

Calculations

4.0 - 4.4

4.5

7.0 - 7.4

7.5

Walkdown

Conclusion

5.0

6.0

7.6

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.
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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 1J DATE:

CHECKER: T. Snead DATE: ______

3.0 APPLICABLE CODES AND STANDARDS

3.1 TVA Nuclear Power Mechanical Design Standard DS-M18.2.21,
"Motor-Operated Valve Thrust and Torque Calculations",
Revision Z datzd 7/7,92.

3.2 TVA Nuclear Power Mechanical Design Standard DS-M18.2.22, "MOVE
Design Basis Review Methodology", Revision 1 dated-7f-9/91.

3.3 NRC Generic Letter 89-10, "Safety-Related Motor-Oferated Valve
Testing and Surveillance", dated 6/28/89WXf Mo,77' .
llt/ aJHe

3.4
Workshops~", dated 6/13/'90. E

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.
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SUBJ: DESIGN BA1iIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25

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

PREPARER: D. Nakahata /i DATE: I l

CHECKER: T. Snead X DATE: _________

5.0 REFERENCES

5.1 TVA WBN Calculation EP4-TSS-110791, Rev.<%& Generic Letter

89-10 MOV Population at Watts Bar (Unit 1)"i
DCK

5.2 TVA WBN System Description, N3-63-4001, Rev. / through-DIM-N-3-

&3-+00t-5,1 "Safety Injection System"
3~3~~ <-5--3 726, S'A2

5.3 VA WBN Flow Diagram CCD, l-47W811-1, Rev. "Safety

Injection System"

5.4 TVA WBN System Description, N3-62-4001, Rev. 2/ through DIM -43-

/62-4001 G, "Chemical and Volume Control System"

5.5 TVA WBN Mechanical Piping Drawing 47W435-1, Rev. A, "Auxiliary Lang

Building; Safety Injection System Piping" P, I
5.6 TVA WBN Environmental Data Drawing, 47E235-61, Rev. X,

"Auxiliary Building, El. 713, Environment - Harsh"

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"

5.9 TVA WBN Mechanical Piping Drawing 47W435-2, Rev. J, "Auxiliary |

Building; Safety Injection System Piping" 2(Pf/<

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"

5.12 TVA WBN Mechanical Piping Drawing 47W406-3, Rev. <, "Chemical

and Volume Control System" f Illr'

5.13 TVA WBN Mechanical/Nuclear Design Study dated 5/16/91,

"Identification of Gate Valves Subject to Thermal Binding and

Bonnet Overpressurization" (RIMS# B26 910618 302)

gv3 +7+
*< i/z4W~<
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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: _ __

CHECKER: T. Snead DATE: L

5.0 REFERENCES (Continued)

5.14 TVA WBN Calculation EPM-MA-030292, Rev. ,', "Evaluation of Gate

Valves Subject to Thermal Binding and Bonnet Pressurization

per SOER 84-7" (RIMI# ElS 920320 209)

5.15 TVA WBN Surveillance Instruction R eI v.

"Valve Full Stroke Exercising During S a - ety jo/ft
Injection System (Train 9)" COc IMo CU-)

5.16 TVA WBN EQ Binder WBNEQ-MOV-003, Rev. ,, "Environmental

Qualification Documentation Package" (RIMS# B71 860627 789)

5.17 Westinghouse Drawing, 115E011, TVA Rev. 901, "Motor Op Gate

Valve Model 04000GM88FNBOOB"

5.18 Westinghouse Process Flow Diagram 1190E37, Sh. 1, Rev. 5,

"Safety Injection System" rl 0

5.19 TVA WBN Calculation WBN-EEB-MS-TI06-0010, Rev. I uxiliary

Power Systems Analysis on lE Buses Via CSST C and CSST D with

Auto Load Tap Changers,." Attachment 10.6, "Motor Control

Center Motor Starting Voltages"

I vy
5.20 TVA WBN DCNM-11466-A

5.21 TVA WBN Schematic Diagram, CCD, 1-45W760-63-3, Rev. pf "Safety

Injection System" Y j

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

-S--K&s-se, "Containment Heat Removal Spray Systems"

5.24 TVA WBN Calculation WBN-EEB-MS-TI08-0008, Rev. I,"480V lE

Coordination/Protection" 
d

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

Fittings, and Pipe," 1988
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SUBJ: DESIGN BASIS REVIEW; THRUST/TORQUE CALCULATIONS FOR 1-FCV-63-25

BRANCH/P;:OJECT IDENTIFIERS: MEB-WBN-63, WBN-63-D053, EPM-DTN-070692

DATE: _____ _la
PREPARER: D. Nakahata X W

CHECKER: T. Snead a DATE: _/_____

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)

5.30 TVA WBN Calculation WBPEVAR8909010, Rev. 25, "Cable Ampacity -

NV4 and NV5 Cables in Class lE Raceways" (-Calcultion

-- i PE4VR89-91 contains unvaifiod ascumptions that

'Vz ,Al NMeoorandum, dated Jan- , 199, t±Vii of eale

Program" (RTMSf TII 920020 000)
A 18;

X1e36ttlf

.I
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.

5.34 TVA WB1T Emergency Instruction ES 0.2, Rev. 2, "SI TL±LihldtiOW

5.35 Limitorque Selection Guides:

5.35.1

5.35.2

5.35.3

5.35.4

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

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

Rating Sheets, SEL-9, Rev. 2

Stem Factors, SEL-10, 5/21/79

42w.3 dou~r
I s'7k~P5

5.31

A"Ie Y pw

~- -11 - 2 - -- - an - i-- - , V
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.f c

PREPARER: D. Nakahata t DATE: _______

CHECKER: T. Snead DATE:

5.0 REFERENCES (Continued) z
1g a Ic44e~ uuar-3 -^73c 3( &7< X'o' s'3), dai'd 5i/29IP7

5.36 TVA WBN Finn Safoty Analycis Report (FSAR) Trancmittal
Packago No. 191, datod 1/'11/9, "Chapter 15, NRe Queotion
Responges and Other FSAR Revisions Due to Upper Head Injoction
RCToLVl alld UpflowDownflow Conversiorn"

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 C9 3 925.38 TVA WBN Design Criteria WB-DC-30-15, Rev.i "Motor Operated
Valve Thermal Overload and Torque Switch Bypass" q@

e/^Ck-,cH/ a{-v/ 4zssfav/aro/ DS-E/#? 3~ sRev: t' '",4i;hay ca~~/cozJ,'o5.39 TVA WBN Proced.ro cthod PM 87 2G (EEDJ, Rev. 2, 9 CaleU TongthTmpedance to be uzed in &Elotrical Celoulatin3"

5.40 TVA WBN Cal 5 •lation WBN-OSG4-091, Rev. /, "Maximum Containment
Water Level" 5

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.

pi
\3 -~ (

keo,- A -o,/1l~ -MS.~ Pco->~
5 L /4,'/ / -Sec ,'o<~k 9w-° C- Y s1?c, 'A 7ii /-72'CQ i7'~e 3/7?/

5.. 7' 7-//4 (e r//C
41. We-S lxk1
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7.0 CALCULATIONS

7.1 SYSTEM DESIGN BASIS DATA DATA SOURCE

1. VALVE NO: 1-FCV-63-25

2. MARK NO: 8801B

3. DESCRIPTION: Boron Injection Tank
Outlet Isolation Valve (Train B)

4. FUNCTION: To open upon receipt of a
Safety Injection Signal to allow
CCP flow to the RCS through the
Boron Injection Tank.

5. SEISMIC CLASS: Category I (Active)

6. SYS DESIGN PRESSURE: 2800 psig

SYS DESIGN TEMPERATURE: 2000 F

7. NORMAL POSITION

SAFETY POSITIOIN

8. FLOW RATE:

Closed

Open

354.5 gDm (9.1 fps)

Ref. 5.1, Att. 4,

Ref. 5.2, p. 10 -

Refs. 5.2, p. 1O5; 5.

Refs. 5.2,-ffi-2. 5.2

-5-

.21

! 1

See Comment 7.1.5

Ref. 5.3

Ref. 5.3

See Comment 7.1.7

See Comment 7.1.7

See Comment 7.1.8

9. MAXIMUM LINE/DIFFERENTIAL PRESSURE: See
Line P/Diff. P

Normal Plant Operation: OPEN -- /--
Testing: OPEN 2235/217/6
Accident: OPEN
Misposition: OPEN i-2-7-8/

.2761 MT

Comment 7.1.9
Line P/Diff. P

CLOSE -- /--
CLOSE 59.6'2/0
CLOSE 2350/115
CLOSE 253/338-

276/ ;7y4

. 5. 2,p -10. FLUID TYPE: Liquid (borated water)

150 0F, max. operating Ref. 5.18 I

Ref

FLUID TEMP:

e �,

� q'q171
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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

11. REQUIRED STROKE TIME: 10 seconds

APPLICABLE SI: SI-4 0 . V 2.B.0

12. LEAK TIGHTNESS REQUIREMENT: 12 cc/hr

13. MOV CAN BE FULL FLOW TESTED?: Y (Y/N)

14. BONNET OVERPRESSURIZATION/THERMAL
BINDING/PRESSURE LOCKING?: N (Y/N)

15. ORIENTATION OF VALVE:

DATA SOURCE

Ref. 5.2, p. 103

Ref. 5.2,-E. 100
See Comment 7.1.12 1

See Comment 7.1.13

See Comment 7.1.14

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 Recuired for Gate Valves

17. AMBIENT TEMPERATURE: 600 F to 1040 F Ref. 5.6
(normal) ; 1-&0 F (max. accident)

P2a

d41f+f
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PREPARER: M. R. Johnson DATE:
CHECKER : R. G. McColl I' 2 DATE

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-lbs for opening and closing.

This valve is seismically qualified 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
ft3 / 7.48 gal] * [4/{v7 * (0.333 ft)2}] * [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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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA, COMMENTS (Continued)

7.1.9 Computation of maximum line and differential pressures -
(Refer to Attachment 1, Simplified Sketch) The pressure
sources applicable to this calculation are as follows: )

Cklnlc 5.2.
o The Centrifugal Charging Pump (CCP) differential head is

obtained from ReferenceS5.4, Figure 3.2 1. During an accident
condition after isolation of the normal charging path, with a
60 gpm CCP recirculation flow rate (Ref. 5.4,-p. 140), plus 32
gpm sW the RCP seals (Ref. .4- p-.4-24, the maximum CCP head(des7
shyis 50 ft * 0.433 psi/ft 4-5$r- psig. (The 0.433 psi/ft
conversion factor is taken from Reference 5.25, p. B-11.)Fee.S52

During normal operation at a minimum charging flow rate of 107
gpm [the regenerative heat exchanger requires 15 gpm (Ref.
5.4-.-8--&0), the RCP seals require 32 gpm, and the CCP
recirculation flow is 60 gpm], the mfaitmtum CCP head is 5800 ft
* 0.433 psi/ft = 2511 Psiq.(Qe5.2) cesi9Av

o The levation head upstream of the valve due to the RWST is
763'15~s"(maximum RWST levelRef. 5.11) - 730'0" (valve
elevation, Ref. 5.9) = 33l z n* 0.433 psi/ft = 14 psi.

o During normal operations the maximum head upstream of the
valve is 65 psig (maximum VCT pressure, Ref. 5.4, table 3.4 )
minus the elevation difference between the valve (730'0", Ref.
5.9) and the maximum VCT level [the bottom level C-ef.S.iZ)

tcLll .4 1) -723'g71/8"]. 65 psig - (730'0" - 723'/71/8") *
0.433 psi/ft P-- psi.*

o The RCS pressure during normal operation is 2235 psig (Ref.
5.4, p. 17-). Following an accident the RCS pressure would be
250 psig; figuro l5,4 33 of Reference 5.36 shows that 20
seconds after a cold leg double-ended shear, the pressure
would be 265 psia. k Ofhc-W-a5 st .1 seconds hqjec(
o0 Aef 5.PJd-36}

* 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.



EBASCO SERVICES INCORPORATED
SHEET 16 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 OI DATE: /10112

CHECKER: T. Snead DATE: 5V/3)z.

7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA. COMMENTS (Continued)

7.1.9 Computation of maximum 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 ared 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 rge pressure. The line
pressure at 1-FCV-63-25 would b 2-5-4- psiq which is the 555
psig CCY head plus 14 psi RWST head. The differential pressure
will b1-2--7- Psigiwhich is thePf4- psig line pressure minus
250 psig RCS pressure.

Closing (Accident Conditions) - During restoration from Safety
Injection, the valve is closed hhon thc RCS prsure i- abovg
.-1500-psi, SI has been reset and normal charging has been
restored-{~ef. J-5 )-. Reference 5.4 1 -page 3-9- provides a normal
charging line pressure of 2350 psiq when the RCS pressure is
2235 psig. Under these conditions the differential pressure
across 1-FCV-63-25 is (2350 psig - 2235 psig) = 115 psid. (For
conservatism RCS pressure of 2235 psig is used, maximizing the
line pressure.)

OpeninQ and Closing (Normal/Test Operations) - The valve is
not cycled during normal operations; it is stroked for
surveillance testing per ZI 4 0.5.63.V.2.D.O /Ref. 5.15/, 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 injection line.
The pressure upstream of the valve is .-2 psig, since the VCT
remains aligned to the CCP suction. The differential pressure
across 1-FCV-63-25 is (2235 -9-2psig) = 21706psid. For
closing, the line pressure would bega&t psig (VCT head) and the
differential pressure would be zero.

4C16s
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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
closed during accident conditions. During normal operations,
the reclosing of l-FCV-63-25 ,ter mispositioning would result
in a maximum line pressure of1 '-z--r7 Psiq which is the 2511 psig
CCP head plus7Y6 psi due to the VCT pressure and elevation
difference. The differential pressure would be (257X0- 2235
psig RCS pressure) = 33g psid.

During accident conditions (RHR recirculation, with 1-FCV-63-
26 having failed to open), the reopening of 1-FCV-63-25 afterV7 6/
mispositioning would esult in a maximum line pressure of .a'3-e 3
psig which is the 25i psig CCP head plus 20%6psig 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,-lp-
'±0-2H-, the containment maximum pressure of 15 psig (Ref. 5.23,
-P. 51J and -IYpsi elevation difference between the maximum
containmnt ump level (Ref. 5.40r-p, ---2-) and the valve (Ref.
5.9). (,7&~. - 730')* 0.433 psi/ft = -PeIpsi. Postulating the
RCS pressure to be equal to the containment pressure of 15
psig, the differential pressure is 27i - 15 = 9HP2f sid.

7.1.12 Leak tightness - This leak rate is based on an allowed
value for gate valves of 3 cc/hr per inch of nominal
valve size * 4 inches = 12 cc/hr (Ref. 5.2, -pa108).

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
-(-page26). further analyzed the valve and its operating

|| ~conditions, and concluded that pressure locking and
bonnet overpressurization do not exist for 1-FCV-63-25.

codto nsand cocue'haIrsueV okn n

gzr e/SHa/i ,<e z7ax7 DP ref~/rcrv,; *A, /2/ tv /3 LbJfc/4for

egaveer desis obpw dckcw/refs .sash/ q 5yJ/e(7 stCrcvs,D2vs an/~'L / ,Pvs
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7.0 CALCULATIONS (Continued)

7.2 VALVE DESIGN DATA

Valve Tag No. 1-FCV-63-25

Valve Contract No. 71C62-54114-2

Valve Drawing 115E011

VALVE DESIGN DATA

1. Valve Serial No. 00S710001

2. Valve Model No. 4 GM78FN

3. Valve Manufacturer Westinghouse

4. Valve Pressure Class 1500 psiq

5. Valve Size/Type 4" Gate

6. Seat Diameter 3.87"
(Mid point of seat)

7. Seat Angle 70

8. Stem Diameter 1.250"

9. Stem Pitch 0.333"

10. Stem Lead 0.333"

11. Stem Travel 4.3"

12. Disc Type - gate valves (solid wedge,
flex wedge, double disc, etc.)

Flex wedce cate valve

DATA SOURCE

Ref. 5.17

Ref. 5.26, p. 11

Ref. 5.27, P.2 of Att.

Ref. 5.26, p. 11 ,?2

Ref. 5.2,-D. 10|

Ref. 5.33, p. 176 h

Ref. 5.33, p. 176

Comment 7.2.6

Ref.

Ref.

Ref.

Ref.

Ref.

5.29

5.17

5.17

5.17

5.17

Ref. 5.17
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7.0 CALCULATIONS (Continued)

7.2 VALVE 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"i - 3.44")/2 ] = 3.87"
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CALCULATIONS (Continued)

OPERATOR DESIGN DATA

Valve Tag Number 1-FCV-63-25

Operator Mfg. Limitorque

Operator Type/Size SBD-00

Order Number 378446E

Serial Number 197082

Spring Pack No. 0301-112

Overall Gear Ratio (OAR) 38.6

Pullout/Run Efficiency 0.45 / 0.6

Stem Factor (FS 0.15) 0.0116

HBC Size Not Applicable

HBC Serial No. Not Applicable

HBC Order No. Not Applicable

HBC Gear Ratio Not Applicable

HBC Gear Efficiency Not Applicable

DATA SOURCE

Ref. 5.16_ 4nr 181 -

Ref. 5.16.,p. F-l8*

Ref. 5.16, P. 1 181

Ref. 5.16, p. F 181

Ref. 5.20, p. 5

Ref. 5.22, p. 378446E

Ref. 5.35.2

See Comment 7.3.8

No HBC Unit Installed

No HBC Unit Installed

No HBC Unit Installed

No HBC Unit Installed

No HBC Unit Installed

7.0

7.3

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
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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 this 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-lbs to 185 ft-
lbs, respect < ly. The minimum torque required to opn |
the valve i3 152 ft lbs and e torque of 75 ft lbs5 S
needed to elose it (Sceticn 7.>.l. c br; OI , ,,
The installed spring pack provides a satisfactory cloesng
margin for this application.
jumparad in t11, MV's wuiLtro± circuit -(±e2f. 5.21). The-
jnotalled spriniy pacK will provide slloek abcorptio1 1thirouylhout tne openiiiy strokeo ausd uuilLvl throughout the
cLnic; ng troko.

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, respectively, and coefficient of friction
of 0.15, the stem factor is 0.0116.
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7.0

7.4

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.I

11.

12.

13.

14.

15.

16.

17.

DATA SOURCE

CALCULATIONS (Continued)

ELECTRICAL DATA

Valve Tag Number 1-FCV-63-25

Motor Mfg. Reliance

ID No. 710741-FZ

Start Torque 15.0 ft-lbs Naie-olf-c)

Running Torque 3.0 ft-lbs

RPM 3400 rpm

Horsepower 1.9 hp

Volts 460 V

Running Current 3.5 A

L. R. Current 26.0 A

Duty Cycle 15 min.

Motor Code code not listed

Insulation Class B

Frame Designation P56

Electrical Cable Sizing Satisfactory

Control Circuit Logic Satisfactory

Degraded Voltage Cond. Satisfactory

Overload Sizing T29 - Satisfactory

Ref. 5.16, - F-l8l

Ref. 5.16, -.--

Ref. 5.16, n. r 131

Ref. 5.16, r' P-181

Ref. 5.16, r F-184

Ref. 5.19. p. 116

Ref. 5.19, 9. 1C3

Ref. 5.19 r 183

Ref. 5.16, 9 F-184 I

Ref. 5.16, F-78-

Ref. 5.16, e. F 181

Ref. 5.16,p. F-18±

See Comment 7.4.14

See Comment 7.4.15

See Comment 7.4.16

See Comment 7.4.17

RI

,3 le" I

lt- e3

e6
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA (Continued)

COMMENTS

7.4.14 Electrical cable sizing -F-r

5.19, p. 183 shows the cable number as 1V26 , the cable
size as #l0 wire, the full load (run ent as 3.50
amperes and the locked rotor cu as 26.0 amperes. The
cable ampacity calculatio ws the derated 141% full
load ampacity as 11. peres and the allowed cable
ampacity as 14 mperes (Ref. 5.30, App. G, p. 13; use

of thi onc ;s pproved by Ref . S. 31

The cable sizing for this application is considered
satisfactory. (k?5. 3O9)L

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
Injection Tank (Ref. 5.2--4--), 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 v4 lve travel is limit
switch-controlled in the opening` Areetien; torques witch
zcntrollgi L.eh limi-t.7ie-h lpa -in tho-GCosing
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)

pZ
7.4 ELECTRICAL DATA, COMMENTS (Continued)

5 Ai - I 16 h7
7.4.16 Degraded voltage conditi - During a oad bl ck start

312.738-7.3 of 460 volts, or are ava able t the valve
(Ref 5.197,p- 1---. During a LOCA/H B insi containment
(which results in the block start) the hi st ambient 4qK
temperature for this location is 0F or 0C (Ref.
5.6). Since the terminal voltage calculations are
corrected to 900C (Ref. 5.39), for this accident an
evaluation for reduced voltage, due to elevated cable -a
moteor temperatures, is not required.

-32
Following a HELB o tside condnment, 4he maximum ambient
temperature at t valve is~ OF or @ C (Ref. 5.6), and
the temperature t the valve exceeds 900C only during the ,5q[)
period of 3 to minutes after a HELB in the RHR system[f
Since the'cable resistances are normalized to 900C,
ambient temperature exceeds 900C for a E minute period,
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 noteo temperatures, is not
required. sac- P- :2-,A fra v/~o ;tt- w<

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.

7.4.17 Overload sizing - References 5.19 (page 483) and 5.24 g
*pa.-4-t-2- ) determined that an overload size of T29 is
required and is installed. The correct heater is
installed for this application.
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Elevaled Temperalure Evaluatin for I-FCV-63-25-8 (Ref.5 /11)

....3..TARTTORQUE, Ns plr.(Rd. 5 1/

MAX ENVI RONUENTAL TEMPE RATU RE
'1' ''' t mvenrnir a(deq7F) = 202.0.Frooo C

UOTOR INFORMATION... ..... ....... .........

. .. .:.30..pn

VALVE INFORMAT1ON ACTUATOR INFORMATION
a ... O... , ,:AR

MOTOR TOTAL TEMPE RATU RE
1064 tobi nrnc" t.niporwh.

EVALUATION OF LRA AND LRT
, s LRAbcs(Linitvfoe 93-03)

&23%/ tu 1% LRA Icas b ai tnwp
23.9 adjj%.d. LRA

.<;t,:.87, nu~x% TO Ics (Linustr~c po 93- 03
9.177. chui 7. TQOl I^vs.A be taisp
13.62 adjited TQ

TERMINAL VOLTAGE EVALUATION

AS FOUND 1-FCV-63-25-B

REVSED 1-FCV-63-25-B

EVALUATION OF MISPCSIONING
4.45 1-p irod o toni mitir n p3 xrkes)

29.33 higbh Te xin
&80 stro. tia r
0.15*t c&etim ninz

EVALUATION OF VT (BLOCKI; INDIVIDUAL) PER STROUE
bbcku rtanhy): ' .;b ycrrs
bkckatprt (op-el~cee): R3i8
~UijI di-dl,. tr(o - vJr): .,.a.,,;

Imed PLI LRA LR.F Z.n RL jXrn Rtot
1.90 3.50 260 0.90 10.2147 9.1932 4.4525 013700

1.90 3.50 23.9 0.90 11.1122 10.0010 4.8437 023700

Iusdipd s.I
Mctor

Rc jXc Smit
0.8667 0.0453 400.0

0.8667 0.0453 403.0 395.6

DETERMINATION OF MOTOR CAPABILITY
3.a6 OAR

39n7bkiknwx etar assfc.^isiBN-EEB-MS-TI06-0010(Ra1 5J
400.0 ici deAms motorstst ls Ic d ilWBN-EEB-M -T106-0010 )
395.6 nrieIZcc nictor astrv^lthg. bxssec i.^dre~lc LRA
403.0 z e/sowiulrncintcisr~tlassdoA crf.hcesd LRA

Oo: lirs .z; Csedireti .^u

0.86w1

ete A ^volnge bctor (VF)
0.7398

lt-inatic.s el applibtS.^n fdctr (AF)

OPENING MOTOR CAPABILITY

175 ft-16c

15-c86 nl
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0.8760

0.7674 VF = 1, i voltr go ratia >.9 ctberwso = (Irage r Stio) 2

I AF= 1, if to nernvucl'g zeri < .
9cotls-rwis = .9 (Rdt. '

CLOSING MOTOR CAPABILITY

242 It-I11. (ree "icmi 7.51 for iorunIao)

,sAa n stem itdilad, dilrnoetr

20862 1,.

-i-x

B:ock
Mooto

Sbrt
3927

ter nilu I %c~t A ge r ti
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TOROUE CALCULATIONS

7.5.1 Valve Thrust and Torque Requirements

Calculation of Piston Effect Load - F (D'
P

Fp = p *4E
4

Where:

2 7=eP = Closing maximum line pressure = X psig

P = opening maximum line pressure 2= -8psig

d = Stem diameter at packing = 1.25 inches

27/ r (1 25 2 _EEF

FP, Closing = -3 * ( *4) = - lb f

P2

(Sect. 7.1.9)

(Sect. 7.1.9)

(Ref. 5.17)

27'(/ 7r'1.25)' =_3F
FPOpening = 4-8 * _ _ - B-3-5- lbf

Calculation of Packing Friction Load - F ck(DS-Ml8.2.21,-p--.4)|

Fpck 1000 lbf * d

where:

d = Stem diameter at packing = 1.25 inches (Ref. 5.17)

Fpack = 1000 * 1.25 = 1250 lbf
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TOROUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)

R2
Differential Pressure Load - Fdp (DS-M18.2.2l,--.3---3-)

Fdp,Opening = dp * * FV*
4 cos + A sin

FdpClosing = dp * - * FV*
4 cos - p sin

where:

dp = Opening differential pressure = - psid (Sect. 7.1.9) |

dp = Closing differential pressure = 23--8psid (Sect. 7.1.9)

D = Seat diameter at midpoint = 3.87 inches (Sect. 7.2.6)

FV = Valve safety factor = 1.2 (DS-Ml8.2.21, 3)

= Valve friction factor = 0.4 (DS-M18.2.21, p 3

= Wedge angle = 7° (Ref. 5.29)

~ / 2~I LI RPJFdpOpening = 7r(3. 87) )1.2( 0.4 l = lb f
4 cos7 + (0.4 * s n7)

F7Closing = T7r(3.87)2)1 -2 0.4 = bfdp i4 cos7 (0.4 *sTn7)
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TOROUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)

Required Closing Thrust - Fr (DS-M18.2.21,-p.)
r.

Fr,Closing Fdp + Fpack + Fp

where:

/6S£7
Fdp = Differential Pressure load = 2-1- lbf

FpCk = Packing Friction load = 1250 lbf

33A'J
Fp = Piston Effect load =-5-i lbf

A4;?7 33?po~FrClosing = 071 + 1250 + 3t56 = -6472- lbf
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.1 Valve Thrust and Torque Requirements (Continued)

Calculation of Wedginq Load - Fw (DS-M18.2.21-,-p---5-)

FW =Fk * fW* FV 1 tan- * tan_
slnp + AcosSp cos~p + 1Lsilno

where:

fw = Wedge factor = 0.6 (DS-M18.2.21, p. 5 & Ref. 5.17)

Fv = Valve safety factor = 1.2 (DS-M18.2.21,-p.)

A = Valve friction factor = 0.4 (DS-M18.2.21,--p-.33

= Wedge angle = 70 (Ref. 5.29)

Frx = Maximum closing stem thrust (DS-M18.2.21-,p-y.)
= 1.15 * F = 1.15 (&42) = 473-9 lbfr

Fpack = Packing friction load = 1250 lbf (Sect. 7.5.1)

F = Piston effect load = 3-56 lbf

F = Differential pressure load = z-e2- lbfdp

AL~
Fk = Effective unseating force = Fr - Fc F - Fd

(only closing values) (DS
- 7339 - 1250 - -3+5-6- - -2G1= -96 lbf

w=.9±(0.6)l.2(.1 - (0.4tan 7) 1( 0.4 \ = __lbf

Fp= 4 6 \sin 7 + (0.4 cos 7)J\cos 7 + (0.4sin () 9 lb f

b Fpe C~p 6&-e4 uJ\Y wc-1= CO W~L +VCAA< Ls c.soAA-L01
bt cS&--S U- ezzp1"ut emy-ge;
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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 rS-M121

F. Opening = Fdp + Fpack + FW FP

where:

Fdp Differential Pressure load = !4757 lbf

Fpac = Packing Friction load = 1250 lbf

w Wedging load = -4e lbf

Fp = Piston Effect load = -3 3 bN

F,,Opening = -144-- + 1250 + 4&9 - 33J8 =

//P/3

Required Operator Torque - AtorOpening and Closing
(DS-M18.2.21,-p.

FrOpening = 1B313-8 lbf

2/065
Fr,Closing =-6-4-27lbf

SF = stem factor = 0.0116

A 0rOpening = -±138- * 0.0116 - -2- ft-lbs

;?106:5- ;2 IL
AtorClosing = -t0 * 0. 0116 = -5 ft-lbs

(Sect. 7.3,.8)

- .. .- . -k, . J

6 2r-,
. I

,//^ , /v//
138lb f

IZX39]
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TOROUE CALCULATIONS (Continued)

7.5.2 Actuator Capabilities

Opening Operator Torque and Thrust Capability - Ator and Athr
(DS-M18.2.21, p. M) O

.,rb
jyr..At,,,Opening = MT * OAR * AF * PE *VF;

AthrOpening = AtorOpening / SF

where:

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

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

AF = App 'cation Factor = 0.9 (Ref. 5.35.1)

PE = Pullout ficiency = 0.45 (Ref. 5.35.2)

VF = Voltage Fact = 0.709 = 84.2% available voltage squared
or (387.3 volt available for block start / 460 volts)2,

(Ref. 5.19, p. 183)

SF = stem factor = 0.0116 (Sect. 7.3.8)

A•toOpening = 15 * 38.6 * 0.9 0.45 * 0.709 = 166 ft-lbs

AthrOpening = 166 / 0.0116 = 14310 bf

(sec ,pS 2-4)
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7.0 CALCULATIONS (Continued)

7.5 THRUST/TORQUE CALCULATIONS (Continued)

7.5.2 Actuator Capabilities (Continued)

Closing Operator Torque and Thrust Capability - Ator and Athr
(DS-M18.2. 2

A~ 0 ~,losig MT* OA * A * R * V
AtrClosing = MT *OAR * AF * RE * VF ; C/

A hrClosing = Atr' Closing / SF

where:

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

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

AF = Appl ation Factor = 0.9 (Ref. 5.35.1)

RE = Running ficiency = 0.6 (Ref. 5.35.2)

VF = Voltage Fact = 0.797 = 89.3% available voltage squared
or (410.6 volt available for motor start / 460 volts)2 ,

(Ref. 5.19, p. 183)

SF = stem factor = 0.0116 (Sect. 7.3.8)

A' rClosing = 15 * 38.6 * 0.9 0.6 * 0.797 = 249 ft-lbs

AthrClosing = 249 / 0.0116 = 21466 bf

(see-p Y4

I.,
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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 lbf (valve disc)

Closing: 36733 lbf (valve disc)

Since Ator =Athr * SF, the corresponding Maximum SBD output
torque values are: 23995 * 0.0116 = 278 ft-lbs (Opening), and
36733 * 0.0116 = 426 ft-lbs (Closing).

Operator Weak-Link

The maximum owable output thrust/torque for an SBD-00
operator is 1400c lbf thrust or 250 ft-lbs torque (Ref.
5.35.3, p. r shi3 alvo th) oquivalhnt tong LQ- _4uu4U
lbf thruct Vsl<ft lbs. (Ato Athr * SF - 14000 i 0.0110)i

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/Torque (Section 7.5.1)

Open: 24393 lbf/283 ft-lbs * Close: 21065 lbf/244 ft-lbs **

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

Motor Actuator Capability (Section 7.5.2)
Open Thrust/Torque 15086 lbf/175 ft-lbs
Close Thrust/Torque 20862 lbf/242 ft-lbs

Valve/Actuator Allowables/Weak-Link Analysis (Section 7.5.3)
Limiting Component Open SBD Actuator

Thrust/Torque 19600 lbf/250 ft-lbs
Limiting Component Close SBD Actuator

Thrust/Torque 19600 lbf/250 ft-lbs

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

Thrust/torque Band Close Min. 21065 lbf/244 ft-lbs **
Max. 19600 lbf/242 ft-lbs

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

Comments:
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 /3
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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.

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. Ample 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 adequate 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
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EPM-DTN-070692 ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

non-shaded is calc input-other is tacking data 20-Jul-95 Plage I
V."Le NM1: IClo igtRcnrol circuit:

1.0 INPUT: Gcncral Information 1-FCV63-0025-B :.::mit
V.1*o l-,fonor.ion Closing T.S. wi ed in parallel to closing T.S. Bypass = 90+%

M..Iufbetur., WESTINGIHOUSE St, 13Di6-.n.tr 1.2500 *bcl.-
siz. 4.00 bcho Moe,, Sost Di-t | 3.8700 ijche-

Pr-..ur. CL..b 1 500 p.i So-t Atlgi. (thtu.) 7.0 doFo
Dir Style FWG co.(tlote) 0.9925

St-.,, Orntltiost :t VERT-Z .*(lhet.) 0.1219
V.1- Stem La d 0.3333 lod .Vlvo Stol Pitchi 0.3333 phcilt. is
Actu-tor lm.fon.tio.,n R.ere(ce. f(DP Toa D.t.) (Rimb Nw.sbo.s)

Mmiufecturer I Limitorque T53 950106 933 --' :: .... ... 777"7'

MOV Design Basis Review Calculation
CseulionNsti nbor | EPM-DTN-070692: . REVISI ON 3.-:'-

Sot/Wds Frkitio, Ftor (VF 1:0.40001 Ston/Stom Nut FrictionFctor SF | 0.0116|
Cloesir, Direction Oponsg Direction

Motor C,, shilit 20862 lb Motor Cep-bility 15086 lb.
Motor Copebility 242.00 |n-lb MotorCpsbility 175.00 ft-lb.

Actuitor Lil 1 9600 It. Actustor Csptbility 19600 ib.
Actusior LUit 250.00I ft -lb. Actustor C.pbility 250.00 fl-lb.

V.lo Wa k Lbik 36733 lb. Vlvo Cepability 23995 lb.
Velve1Wol Li,,k 426.00 fl-lb. Velv epebility 278.00 f-lb.

Soistic Listit 20000 lb Simic Lim it 20000 lb.
Soimltk Litit 250.00 fi-Ilb Soistic Liuit 250.00 fl-lb.

Diffraitial Prosure (DPI 2746 pid Diffretttisl Prrure (DP) 2746 psid
Roquirod'hunt .:': .21065 lb RoquirodThrumt . .24393 lb.

uiredTorquo :244.00 ft-lb. RequiredTorque .283.00 fl-lb.
Pisto,, Effoct 3388 l. Poton Efet lb
Pckisg Lod .:':1250 lb. Packiltg Load 50 lb

DPLoad :-16427 lb.U ti Lod : 6 lb.

Ave ~ ~ DPtit Lood. '~ ' 864 lb 'v Rtt Lod L 78488 lb.
To T1st Information

Sk alTo-t. e Pr-ssre | p~iA (ASSMD ! Sloln F.Ctor CZ CST oo|
Closing Direction ! Cpning Diroctioa

A RrugLod Dl! 864 | lb . A-e Rwutuig Load. {L1-1 784 l
Tomlt C.) CST I1 59T34 1 U62-42 fl-lb.

Tru@S G| 409|i-lb lll. ~~.-:' :: 38 fl-IbL
Cloin Dircio t Clorin Dirolio

TilP k.Hl! - 2 iI !Tol"l P-. [M1l Ii:-. :::1 24 l.l
Totl.F]l | 16984 | lb. Toul Fittl.r - 146.91 fl-lb.

DP Test Information - - Flow. FullOpei ! 430 p1,.n
MIfu,,,DPtotco,,dixiot 2700 psid CVCS-Pump | LePra-. Full. IIo 1055 ,,i -

Clo-in Dirction pning Direction
Rec-dClols Trust-. 10716 lb. MsuredDP Thultt OP st,, (K] 5113 lb.

R qddCloin Torqe 90.79 f-lb. MesuredULlitig, Tltrust. Op¢"tjF 1ji 7949 lb.
Tilnmrut@CSTCirlgG 15969Clb. ! Mo suredDPTo' io.Q peut 49.73 f-lb. I
Totu o@CSTClos.t G 131.85fl-lb. MoesuredUws,,stig Torm-,o. op0 l nB [1 72.09nfl-lb.

Clbosi Diretin Closi,, DirctionI
ilToual Pel. jH] 17159 | no Total Peck. fH] |:-::.:1 50.11 |fl-lb.

Totl- Fusml. rn I 169491 lb.i TotlF rn1. .132.77 fl-lb.

|jDiagnostic Equipment Error Determination
TTc N MOVATSDi. S- / EquError 30 t0l sIsY IfI I 1SMARTSTEMK p.cityt | N/A ilb.

SMART STEM N | If SMART STEN. C.pcity . N/A ft-lb..
IfT.S. oebilitv lies.ALeflTSS-i N/A If SMART STEM. Gp RCI`DWG - N/A A

PREPARED BY :/t%/?01 '

CHECK BY: 7/7/ 9s
THIS PAGE ADDED BY REVISION



MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

29-Auy-95 P | P yc 2
Valv UN1 D

2.0 Closing Stroke Reconciliation I -PCV-63-002S-H
DBR N.sore DHR Ccsltioss k Xndled Nr-.etar Redlme id.t 1Dv

Minimme Rcquired Thrnt: 21065 It Rltndled Thnru: 10885 lbs
Minim= Required Torque: 24J.00 f-lbs Reowdled Torque: 92.22 f-lbs

liston Effect: 33M IN Fston Efrect (frorr DBR Clculstion): 3388 IN
Packing LoAd: 1250 Ib Awcntpe Plcking Load (Sction 8.0. step 3A): 824 Ibs

DP Load: 16427 Ib DP Lod: 6673 lbs
Ses sWedFe Fridon Factor (VF): 0.4000 Seal ContacL Set Wedp Fricaion Fhor (VF): 0.2000

LCJCobtedl rncter |o Sensiw tive Ihevior (kOL): N/A

Con on of Stom Vectors

Stem Fsctor (SF) DIR Cnlculation: 0.01161 SP @ Sttdc CST fGI 0.00M

SF @ DP CSTOIG 0.0083

SF@Required ClozinlTh.DPTcst F: 0.0085

YARGIN EVALUATIONS OF Dr tIIT DATA AND DBR CALCUAtlON DATA

CSTThrua Margin 5084 IhN | CSTTorque Mtin: 40 -lbs
CSTThrud Margin: 46.7]% CSTTorque Marin: 43.0 %

McthodologyMtrjsn: 9092 lb Thrust Capatility Marrin: 7627 lb
Mcthodolocy Margin: 75.9 % Thrust Caspability Marpn: 63.7 %

Torque Capabili Macpn: 141 fh-lbs
_ Torque Cap.SilitnMargn: 13S.6|%

3.0 Oppniny Stroke Rcconciliation * ASED ON POINT: Dr IJI
DBR Iaxm tctr DIlR CaIaIl~sion Recondled Prwseterv Retcidtrd Tes uD.a I

Minimun Required Thrust: 24393 lbs Recondled Thrust: 8070 lbs
Minimtm Required Torque: 283.00 hf-lbs Recondled Torque: 73.19 ft-lbs

Piston Effect Load: 33SS lbs Piston Effect (from DHR Calculation): 3388 lbs
Pdcdng Load: 1250 lbs Aversp Paing LoAd (Section 8.0. step 3A): S24 lb

Unneatinj;Load: 11643 lbs Unsating(toedonr Pfjl): 7949 Ibs
DPLopd:I 148S Ibs | DPLoad beaedonDP ;l-AePklosd+PE+ : 7750 Ibs

Scat Wedge Friction Factor (VF): 0.400 Sn Wedge Frincto Factor (VF): 0.2453
C sn of St. F-on

Stem Facor (SF): 0.01161 SF@MaRe'd OpeningTh: 0.0091

MAARGIN EVAL.UATIONS OF DP TtST DATA AND DBR CAULACttON DATA

MethordolMarv n: 15515 lbs ! ThrUmsC tbildyMar : 620I lbs
MethodologyMar~n:I 174.81% I Thrust CapbiltivMhxon:I 69.91%

I I Torque CapbilirvM arpn:1 94 f t-lbs
Torque CbiliryMargin:| 117.4 %

4.0 PLAG INDICATION OP UNSATISPACTORY MARGINS (-PROBLEM or *OR)

Closiuj Stroke CSTThrudMgirn : OK
MetksodoloKyMarpin : OK

nraC biir~wjn:1 OKCSTTorque Merpin : OKThrUm aPI~liryMac si :1 OKI
gToroe CrlitM"rin: OK

Openinr Stroke

Methodology Margin :1 OK

nThrur Ca-ablirvMar n :1 OK Torque CaplilirvMargn: OK

PREPMRED BY: t/ Z
CHECK BY: BY &• - THIS PAGE ADDED BY REVISION 3
OPENING RECONCILED THRUST METHODS:
1. For DP test pressure < DBR pressure; Reconciled Thrust = MAX of

(STATIC [JI - Ave Static Run Load } (Design DP/Actual DP) + Ave Static Run Load
O DP [J1] - Ave Static Run Load ) (Design DP/Actual DP) + Ave Static Run Load

- DP JK] -Ave Static Run Load )(Design DP/Actual DP) + Ave Static Run Load

-indicates METHOD used to determine the opening reconciled thrust.

EPM -DTN -070002 -.ATTACHMENT 2
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5.0 Rcmarks:
A. Differential Pressure (DP) testing was performed vwiIh Charging Pump (CVCS) as pressure source, with supply from RWST,

and system line up for Boron Injcction through I-FCV-63-25 and -26 toan open vessel.

B. Differential Pressure (DP) testing was performed in both directions at 98% of the DP reflected in WBN Design Basis

Review (DBR) Calculation.

C. The seat wedge friction factors (VF) for both opening and closing are low, based on low DP effect forces experienced 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 measured DI' Loads denote conservative values when compared to the DBR calculation methodology.

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

E. The 'NIA' for the load sensitive behavior (ROL) term indicates that this issue does not apply to this limit closed valve.
F. The opening reconciled thrust was calculated to result in the most conservative value (DP unseating force [J]).

G. For Mispositioning (Closing) Scenario Evaluation:

The DP test was performed at 98%o of design DP and represents the actual conditions the valve will experience.
The closing reconciled thrust is 10885 lbf 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 fow isolation) ample margin exists from the test results
between the closing reconciled thrust to the upper limits (actuator thrust, motor torque).

1-1. For Accident (Opening) Evaluation: (DP based on recovery stroke which bounds the opening accident DP)

The DP test was performed at 98% of design DP and represents the actual conditions the valve will experience.

The opening reconciled thrust is 8070 lbfwhich is less than the opening limits. especially motor capability,

and actuator rating. Based on the DP test results (9S% of DBR conditions and flow isolation) ample margin exists
in the motor capability to open the valve during accident conditions.

I. To take into account the 'Acinz Issue', adequate margins exist to allow for degradation of packing coeflicients.

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

6.0 Conclusions:

A. The valve's final setup is acceptable. DBR Calculation friction factor and methodology are proven to

be conservative with adequate margins.

B. This valve has been operated against 98% of the worst case DP conditions reflected in the DBR calculation.

By successful stroking of the valve during the DP test, and by adequate margins in the reconciled test data,

the valve's operability has been demonstrated.

7.0 Recommended follow up actions:
None.

PREPARED BY: 17111F/7

CHECKED BY: */ -71/ 5
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1-1 CV-63-0025-13

ATTACHMENT 2



EPM-DTN-070592 'ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

20-Jul-95 Pa e 4
Vrdve UNtD8.0 Determination of Packi n Load 

I1-PCV-63-0025-H
Packing Load, Static Test Open & Close, tbs (Line Press = 0)

864 - ARLSC - Ave Runntingload Stutic Clos, lbX. 'D
784 - ACLSO - Ann Running Load Sttic Opn. lb. L'

2A Piston Load Static Tcsl (PNLST). Ihs (Line pressure. STLP is known and not = 0) (Used in Packing Load)
PJST = 0 ° Piston Lod StaticTest - STLPxPI xSDx SD/4

2B Packing Load Static Test, ibs (Line Pressure, STLP, known & not = 0)
I84 - cku Lood StaicTest Cloe - ARLSC - PNULT

L 7S4 - Pack Load StaticTet COen - ARLSO - PNLST3A Estimated Pajking oad Static Test, lbs (Line Pressure, STLP is not known)
I__ _ _ s24 (ARLSC I ARLO) 1 2 - (-D' + *L-) /23B Estimated Piston Effect Load Static Test, lbs (Line Pressure is not known) 9. o PERCENTAGE DB DP

PN Lsr -| 401 - (AR1SC -ARLSO) /2 - (-D- /2 1 932% |
3C Estimated Static Line Pressure from Piston Effect Load, lbs (STLP')

Sl331 (42x3 NLST`) (P IxE2Lxt2M 9.OA OPENING RECONCILED EVALUATION
|STATIC IJI 4972 bs.9.0 Miscellaneous Intermediate Calculations 

DP IJ 8070 lbs.
IDP K 5186 bs.

PointJ DP: Point K DP: Poin J STATIC:M axR ee'd a Th Iovereom e D P. PO IN TS IJ& ):|7949 5113 4903 Ih
Mrtx Reg'd OpeningTorque to overome DP. POINTS [ J & K 1: 72.09 49.73 43.80 fi-tlX
MBX;mum Stem Factor (S)POINTS II or fi: 0.0091 0.0097 0.00S9 - SP
Mtax Req'd OpeningThnst to overcomne DP. GREATER OF POINTS IJ & K 1: 7949 Its
Piston EffectbasadonDPTestLinePrcSsure(FUllOPn): 

1295 IIX

10.0 Equipment Error determination
OSS -Thrust Sensor /Equip Error YES 9.8 % Readin |TC I W 0.9%TOR ofh tul le induting Re itioaTTC - Thrt Sensor/ Equip Error 0.0 % Reading | SMB SIZE = 0

TTC - Torque Sensor/EquipError 0.0 % Readin 000 250 lbs.TC- ThrustSetsor/.Ut Error 0 lbs. ! o0 437 lbs.
JTTC - Tornue Senror/EquipErro 0.00 f1t-lbs. -- >] __ | ° 748 lbs.

s SS - nrsnSensor/E u0pE tor [ 0 %Capacity | | 1 14 Sl.bSS - TnrustSensor/Eu Error lbs. 2 1 870 1bs, 1SS - ThrusitensortEqutprror 0.0 I f-lbs. 31 3740 1bs.
MOVATSDuaSs/ aU Error 3000 2.0 % Reading _ 000| 2.06 ft-lbs

.RS.ep Z NO J % Reading (Table below) 0 4.47 ft-lbs I
TC - Repws oning Effwa 0 °, %Reading ||° 

12.05|Ifl-lbs
! I! | | _ 18.921 ft-lbs I _ _ToTalEC(3000 ._TSRp_) I | 0 .00|%RTH/ /TOR|1 25.75 ft-lbs

| I 0.00 lbs./ ft-lbs 3 _ _ _ _ 61.80|_fl-lbs__ _ _

__ _ _ _ I 
.l __ * __ l 1

S i-nn, . of Equipnent P- ro ( M fl7 -i lho t T. S Rep oa vitif y |T.S. R.e pn..ttthl e-u .tiory -W ..EuuipmettError 10.01 Percent I As Left TSS =P TST TOR =I______
IN /A N /A ! ! ! _ III CASE EVALUATION, As Left |

> ! 1.00 CASE1 1 >50'#* 5
> 1.00 CASE 2 <50'# ] 1 I 11
1.00 I CASE 3 >50 10 1 0 __

REERE.CES. I ! I
14tA9. MOVATS ER SO !WSIS-Vfl,
4990 TELrEDYN'E TR-A716-A-1t

PREPARED BY:/K# 4'fr

CHECK BY: CI 714 0

- 't I _ _

5 5 _ _ l

I I __ _ _ _ __ _ _ _ I -
I I
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T53 I50106W?.g3

1

,.r _: Vi ---------

CHI-aLMI CAIL AND VOLIUM?..W: CONT RC. OLy SYSTEM

(CVCS) EIGh lp'iE'SSUliE S.T--Ey INJECTION

MOTOR OPE,9RALTED VNEL% DYNaUJMIC TEST

Data Package: Page _ f PA G E 064

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

[30] PERFORM MOVATS open stroke testing for 1-FCV-63-25 as

follows: (Continued)

[d] WEEN 1-FCV-63-25 stops in the open direction, TJEN

SAVE MOVATS data in accordance with MI-0.006, and

RECORD the following system data:

THIS PAGE ADDED BY REVISION 3

0579j

7TI-r5 .(
RPe is i(

Pag:e 5(

bs. / 1 UX ; i

07
on 1
DOof 119

I 2

NW :

... .

.) R -:15 c,- LV' C;z< r

PARAMETER INSTRUMENT LOCATION DATA UNITS

OPERATIONAL (4.4.[2]) ALi;U/692

CCP SUCTION 1-PI-62-109 [] 1-L-108A or

PRESSURE 1-PI-62-105 1-L-112B __O PSIG

Main

CHARG HDR Control Room

FLOW CONT 1-FI-62-93A 1-M-5 GPM

Main

CHARG HDR Control Room

PRESS IND 1-PI-62-92A 1-M-5 ' PSIG

Main

CVCS CHG PMP Control Room

TO BIT FLOW 1-FI-63-170 1-M-6 GPM

SIS B. INJ / , G- Ma in / ^°
TK OUTLET Control Room

PRESSURE I T r 1-M -6 ___I-_ PISIG

1-FCV-63-25 & I 1-TV-63-677-S

1-FCV-63-26. IC/734

DOWNST REAM AZ 295

PRESSURE PI-1 iNo. 4 Acc Rm /_O____ PSI(

SEAL WATER PAEEL

FILTER OUTLET 1-L-46

PRESS 1-PI-62-65 A6T/713 / I ?SIG

CCP MINIFLOW

RECIRCULATION DP-l A4U/692 In G'
FLOW DP (1-FE-62-257) PiDe Chase In, _ _WC

Miniflow Line 1-E-_-62-257

Contact/Surface A.4U/692

Temperature TI-1 Pipe Chase °F

ff;, /o&§

i

no V S I B-`

41-le,
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1
CDL'-H CAkL I2{D 'O'.Uz COrNTRO; SYSIT-.

(CVFCS) I;IGCji'LSSu:i SyAFEY INJECTION
MOTOR OPERATED VALVE DYNAYJC TEST

TI-S5.07 I

Revision 1 :
Page 52gof 119

Data Package: Page Da__of PA t E 4OF
6.1 BI utetIsltin ale PA GE (01 O 0F I 4,

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

[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, T=TN

SAVE MOVATS data in accordance with MI-0.006, and

RECORD the following system data:

,/

THIS PAGE ADDED.BY REVISION 3

0579j

I-

0/i- /:2_

PARAMETER INSTRUMF4NT LOCATION DATA | UNITS

OPERATIONAL (4.4.[2]) A4U/692

CCP SUCTION 1-PI-62-109 [] l-L-10SA or

PRESSURE 1-PI-62-105 1-L-112B ° PSIG
Main

CHARG HDR Control Room
FLOW CONT 1-FI-62-93A 1-M-5 GPM

Main
CHARRG HDR Control Room //
PRESS !ND 1-PI-62-92A 1-M-5 PSIG

Main
CVCS CHG PMP Control Room
TO BIT FLOW 1-FT-63-170 1-M-6 G_ GPM
SIS B INJ Main
TK OUTLET /-1T-6) '° Control Room
PRESSURE - 1--__-6 7510
l-FCV-63-25 & 1-TV-63-677-S

1-FCV-63-26 IC/734

DOWNrS T-PIAŽI AZ 295

PRESSURE PI-1 No. 4 Acc Rm O PSIG

S EA WAITER PKNEL
FILTER OUTLET 1-L-46
PRESS 1-?I-62-65 A6T/713 ____ PSTC
CCP MINIFLOW
RECIRCULATION DP-1 A4U/692

FLOW DP (1-FE-62-257) PiDe Chase 3 _____ In. WC-
Miniflow Line 1-FE-62-257

Contact/Surface A.4U/692

Temperature TI-1 Pine Chase. ° ____
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APPENDIX B

Pg2e 1 of 7

MOV TEST DATA SHEET

VALVE ID \> Y TYPE OF TEST: STATIC DYN; IC -

TABLE B-1: ADMIN>IST~;~7IvE ii:OR~uAT1O,

PERFORY.ANCE SECTIONS 
RELi;,Tz- TESTS 4ND DATA

Motor Currcnz- Sign3J-ure Acqu Sicionf Pre Mainz- LLRT Reouired? YES O NO

Swjitch Monitor Signa-u-re Acquisition Post Maint LLRT Reouired? YES O i\O

Soinq Pack- Signa-u-e Accuisiuion 2?ost MHain- S-roV:e Recu'red? YES N 1

.So--,ing Pack Calibration ' St-roke Time Test Recquied? Y-S y o HO °

Torcque-Thrus= Sezoo;inz 'djust-menzs ?:evene-ve Main. Recu-red? YES D [- 10o

To-cue-Thrus- Cell Sicnrazure Accuis2 Ol or de
R2 l moacz Ove:-'oad -,es-

Recuired? YES Z NL

SQuick Stem Sensor Sic-azu-e Accqu-s--ion <

Smar- S-em Sicn2tu-e A~c-uLsL- on xf2I0-a~Munz-ing To:-qcue: X W-D

Ozher (speci'v): 
lActuazo Mxounct To-cue Source Documenz:

Vendc:- Caculat-ion Uset ifn Sect-ion .:i

t~\oticn CS - SO 
-~

.,nc nee:- ___ __ __ ^_ __ __ __-___.___ _

TI P
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,U,7-.00 . CN:1



EPM-DTN-070692 ATTACHMENT A C E O
T53 950106 933 PAG E O

.h'ES' | MOVATS TESTING OF |eiso 006

0, 1, 2 |OTOR OPE ATED VALVES Page 34 of.. |

I Data Package: Page of Date tWp- WID No. Q 02 O .4 2 4 3 7.3 -O S

APPENDIX B

Page 4 of 7

VALVE ID

TABLE B-6: HOVATS SIGNATURE DATA

T Ut throughT 5 j T 0\ through T

CLOSING STROKE THRUST (lbs) OPENING STROkE THRUST (lbs)

A. Zero (offset) j - ] . Unseating

B. Static Friction Brk Point K. DP Effect

C. Initial Running Load ] < L. Post DP/Avg Running Load

D. Average Running Load H. Final Running Load

E. Final Running Load - N. Contr Sw Trio (Static Only)/

F. DP Effedt 0. Total ?eak (Static Only)

C. Control Switch. Trio P. Total Final (Static Only)

H. Total Peak -\ - _ _ _ _ _ _ _|

I. Total Final ______

CLOSING STROK.E TORQUE (ft-lbs) OPENING STROKE TORQUE (ft-lbs)

A. Zero (of'set) J. unseating

B. Stati c Friction Br-' Point K. DP Effect T N
C. Ini-ial Running Load | \ L. Post DP/Avg Running Load

D Average Running Load H. Final Running Load

E. Final Running Load N Contr Sw Trip (Static Only)

F. DP Effect |0. Total Peak (Static Only)

G. Control Switch Trio P\\ 0 P. Total Final (Static Only)

H. Total Peak

I. Tctal Final | yA\ _

Enginee r x

HIO. 006

Ver ifie __

THIS -FAGE ADDED BY REVISION 3
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0
H
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>4

m
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HPi

H
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(Sec
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p o

A U

X Eq

\y,
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2.7UB Sec
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I 1
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0
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0 0
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I I I I
9.aaQ 1i.50

i-EFC-63-25- )>-
F C: QMSS Na

m

V GEL-0 0 .0

C: \V98Y~3

H
H

-a .4563
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2. 460 Sec

S
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0
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0

z
H
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0'
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0
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0

0%

Ln)
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Data Package: Page of Date WID No.

APpENDIX 
B

Page- 4 of

VALVE ID 
0

TABLE B-6: MOVATS SIGNATURE 
DATA

T C\ through T \00! T \\ through T

CLOSING STROKE THRJST 
(lbs) OPENING STRO-E THRUST (lbs)

|h. zero (offset) |Jeat

A . S tr a3 ts 
etif l

B. Static Friction Brk Point |. DP EffeCt

C. Initial Running Load 
|L. Pos DP/Avg Running Load. 

| kJA&

D. Average Running Load 
H. Final Running Load

E. Final Running Load 
\D\O N. Contr Sw TriP (Static Only)|

F. DP ffect 
o. Total Peak (Static Onlv)

G. Control Switch T | \P. Total Final (Staic Only) ;

H. Total Peak |

U Total Final |

[ CLOSING STRO.E TORQUE (ft-lbs) 1! O?-NING STRO;'E TORQUE (ft-lbs)

A. Ze-o (offset) UnSeaI|

B Static r;iction Brk Point | . D? Ef-eca

C. Iritial Running oad ! > \ DA IL Post D/Avg Runnng -oaa | 3 A<E\

3. Averaee Run.ing Load .|H.. Final Running Load j 3 'J

Final Running Load | \ K Q IN. Contr Su Tri? (Sta-ic Only)I

jF o Effect 
. | o. Total peak (StatiC Only)

G. Control sw-;-~h ^-i? \K\.CjD |?. Total Final (Static Only)

H TO 2al Peak

otal Final

,-BrnOJ-neer 
-~ v-- 

*.ver 
LE ler ___________

THIS PAGE ADDED pv RTT9ION 3
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C)
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ILv

~+ C:\Vw8\Tq
0

. U)
H

E-i )

LB
I.04i)Bs

2. 94 Sec

2 .094 3.594

N f
an f )
ko C \

'0

0O
I .

P t

0

PiE-4 .M

1 I
.(Se-0 01l5 .094. 6 -5921 .094L 9.594 11.09



IT MOVlATS M1fAiTH PEOGRAM1

GI~b / V
. . v

I

< I-FCV-63-25- )I>-
I F C:WgODUT1OO

z
0

C: WU988 TA

Pi

En

:4

1. 36B7
FT-LB

C;-)

cBu -

1.920 Sec

3.034 4.500 6'.000 109.0hB 1W.50

Ed
z

H

H

ON t I

0

r, " )

z ,
H1 iZ (3

X Ed (Sec on

;

I I



ITI MOVATS t1hTH PROGRAM >)hrl

II

^ s/. aIf

l II

M98T9 - THCCO)>-
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0 0
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