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EBASCO SERVICES INCORPORATED

SHEET 3 OF 39

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

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

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68 WBN-68-D053, EPM-PJA-063092 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 desian review was conducted in accordance with TVA Desion Standards DS-M18.2.21 and DS-M 18.2.22. Calculation

methodoloov and results were comDared to these standards and were found to meet the technical requirements contained

therein. The desian input and assumptions were verified and found to be reasonable. The calculation results are
adequately conservative. The computations were checked. and the evaluation of the differential and line pressure scenarios
was confirmed usina the references in Section 5.0.

Design Verifier Date
(Independent Reviewer)
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0 SHEET 3A OF 39

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

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

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-063092 1

Calculation No. Revision

Method of design verification (independent review) used

(Check method used):

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.)

?thod 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.

?thod 3: In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the adequacy of

this calculation and explain.

This design review was conducted in accordance with TVA Design Standards DS-M18.2.21 and DS-

M18.2.22. Calculation methodology and results were compared to these standards and were

found to meet the technical requirements contained therein. The design input and assumptions

were verified and found to be reasonable. The calculation results are adequately

conservative. The computations were checked, and the evaluation of the differential and line

oressure scenarios was confirmed using the references in Section 5.0.

/I

Design' Verifier
(Independent Reviewer)
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EBASCO SERVICES INCORPORATED
SHEET 3B OF 39

CLIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT

UNIT - 1

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

CALCULATIONS FOR 1-FCV-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PLA-063092 2

Calculation No. Revision

Method of design verification (independent review) used

(Check method used):

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

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the calculation and explain how the

adequacy was verified. (Calculation is similar to another, based on accepted handbook methods,

appropriate sensitivity studies included for confidence, etc.)

Method 2: In the alternate calculation method, identify the pages where the alternate calculation has been

included in the calculation package and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented source(s) where testing adequately

demonstrates the adequacy of this calculation and explain.

This 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)
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WBN-68-DO53

PLANT/UNIT WBN IDENTIFIER EPM-PJA-063092 REV

RIMS NO. NR ISSUE DATE NR

TITLE DOCUMENTATION OF MOV DESIGN BASIS REVIEW AND 
THRUST/TOROUE

REQUIREMENTS AND VALVE AND ACTUATOR CAPABILITY

ASSESSMENT FOR 1-FCV-68-332

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

SYSTEM/DESCRIPTION

(X) SAFETY SYSTEM

(X) SAFETY RELATED FEATURE

NON-SAFETY SYSTEM

NON-SAFETY RELATED FEATURE

PLANT ENVIRONMENT
(EQ, ETC.)

APPENDIX R

CIVIL STRUCTURES

INSTRUMENTATION
(PAM, ETC.)

LICENSING

OTHER

CALCULATION CATEGORY E06

FINAL CLASSIFICATION

(X) ESSENTIAL

SUBMITTED

REVIEWED -

APPROVED

SYSTEM NO. 68

SYSTEM NO.

( ) FILE ONLY

( ) SUPERSEDED

DATE //y/?l

DATE /E

DATE
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EBASCO SERVICES INCORPORATED

CLASSIFICATION, CATEGORIZATION AND MAINTENANCE
OF DESIGN CALCULATIONS

Attachment 1
CALCULATION CLASSIFICATION & CATEGORIZATION

SHEET 3D OF 39

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

PRELIMINARY CLASSIFICATION

(X) ESSENTIAL

( ) DESIRABLE

( ) FILE ONLY

( ) SUPERSEDED

CALCULATION CLASSIFICATION JUSTIFICATION:

SUBMITTERThis calculation documents the design basis review and required

thrust/torque for MOV 1-FCV-68-332. The calculation addresses

the requirements specified in NRC Generic Letter 89-10.

( <AGREE WITH
CLASSIFICATION

( W AGREE WITH
CLASSIFICATION

( ) DISAGREE -
COMMENTS REQUIRED

( ) DISAGREE -
COMMENTS REQUIRED
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SHEET 3E OF 39

WATTS BAR NUCLEAR PLANT UNIT 1

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

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053, EPM-PJA-063092
Calculation No.

3
Revision

Method of design verification (independent review) used

(Check method used):

Design Review
Alternate Calculation
Qualification Test

X
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.

Fethod 3: In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the adequacy of

this calculation and explain.

This design review was conducted in accordance with TVA Design Standards DS-M18.2.21 and DS-

M18.2.22. Calculation methodology and results were compared to these standards and were

found to meet the technical requirements contained therein. The design input and assumptions

were verified and found to be reasonable,. The calculation results are adequately

conservative. The computations were checked, and the evaluation of the differential and line

pressure scenarios was confirmed using the references in Section 5.0. This revision

incorporates elevated temperature effects, EOI evaluation, seismic evaluation, and

reconciliation of DP test data.

D sign Verifier
(Ind pendent Reviewer)
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SHEET 3F OF 39

CLIENT: TENNESSEE VALLEY AUTHORITY PROJECT: WATTS BAR NUCLEAR PLANT

UNIT - 1

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

CALCULATIONS FOR 1-FCV-68-332

CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

MEB-WBN-68, WBN-68-D053. EPM-PLA-063092 4

Calculation No. Revision

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

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

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of the calculation and explain how the

adequacy was verified. (Calculation is similar to another, based on accepted handbook methods,

appropriate sensitivity studies included for confidence, etc.)

Method 2: In the alternate calculation method, identify the pages where the alternate calculation has been

included in the calculation package and explain why this method is adequate.

Method 3: In the 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 Desiin Standards DS-Ml18.2.21 and DS-M1 8.2.22.

Calculation Methodology and results were compared to these standards and were found to meet the technical

requirements contained therein. The design input and assumptions were verified and found to be reasonable.

The calculation results are adequately conservative. The computations were checked, and the evaluation of

the differential and line pressure scenarios was confirmed using the references in Section 5.0. This

revision incorporates revised test data reconciliation and mispositioning evaluation.

XCz. X @
Design Verifier D te

(Independent Reviewer)
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EBASCO SERVICES INCORPORATED
SHEET 5 OF 39

i REVISION 0
FUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR

1-FCV-68-332
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich /74 DATE: / / -

CHECKER : T. Snead DATE: 1//Zz..

1.0 PURPOSE AND SCOPE

1.1 Purpose

This calculation documents the design basis review, performs
the required thrust/torque calculation, and assesses the
valve and actuator capabilities . The results of this
calculation are the total valve package which contains the
comprehensive Generic Letter 89-10 engineering analysis for
the Reactor Coolant System Relief Flow Control Valve (Train R
B), 1-FCV-68-33 2  Cce eeY rC<:$( s e\ r |

1.2 Scope a r'v.- opt t A^St4Ao4 (eoy .

The design basis review will be performed in accordance with
TVA Mechanical Design Standard DS-M18.2.22 (Sect. 3.2). Its
purpose is to identify the functional, seismic, and
electrical considerations which will influence the valve's,
1-FCV-68-332, ability to perform its design function and
also to document specific design information on both the
valve and operator (Sections 7.1 through 7.5). The
calculated maximum thrust/torque capability will be compared
to the thrust/torque requirements, also calculated herein
using TVA Mechanical Design Standard DS-M18.2.21 (Sect 3.1),
in order to ensure sufficient thrust/torque is available to
operate the valve.

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



EBASCO SERVICES INCORPORATED

SHEET 6 OF 39
REVISION 0

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

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

PREPARER:
CHECKER :

P. J. Antonvich
T. Snead

DATE: /( # .-
DATE: / //z z- s 2

1.3 CORRELATION

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

DS-M18.2.22 DATA Section

Purpose

Assumptions

References

1.0

2 0

3.0

Design Basis Review 4.0 - 4.4

Calculations

Walkdown

Conclusion

4.5

5.0

6.0

E-30-TVA FORMAT

1.0

4.0

5.0

7.0 - 7.44

7.5

7.6

8.0 & 9.0

2.0 CRITERIA

The motor-operated valve, 1-FCV-68-332, shall be evaluated
using TVA Nuclear Design Standards DS-M18.2.21 and DS-
M18.2.22.

', I I-



EBASCO SERVICES INCORPORATED
SHEET 7 OF 39
REVISION 0

kUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
l-FCV-68-332

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

PREPARER: P. J. Antonvich
CHECKER : T. Snead

DATE:. //////7 -
DATE: II// /z

3.0 APPLICABLE CODES AND STANDARDS

3.1 TVA Nuclear Power Mechanical Design Standard DS-M18.2.21,
'I "Motor-Operated Valve Thrust and Torque Calculations", Rev.
' tI-, d ta, 07t-2 49T

3.2 TVA Nuclear Power Mechanical Design Standard DS-M18.2.22,
"MOV Design Basis Review Methodology", Rev. L-4-a-te
e07,'^29,91-.

3.3 NRC Generic Letter 89-10, "Safety-Related Motor-Operated
Valve Testing and Surveillance", dated June 28, 1989 3 arA5rpklAe.

No + kse4.
3.4 Sup-lcrmcnt 1 to NRC -Cncric Letter 89-10, "Rcultz of Public

UoJ~x3hOp3 , Jdated Junc 13, 90

3.5 "Application Guide for Motor-Operated Valves in Nuclear
Power Plants", EPRI Report NP-6660-D, Final Report dated
March 1990.

"'.3,-,th3

r I_�y

I

R I
,?"i

4Z11-
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i REVISION 0PSUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR
1-FCV-68-332

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

PREPARER: P. J. Antonvichb DATE: d/q(/ /CHECKER : T. Snead DATE: '1

4.0 ASSUMPTIONS

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

4.2 The pressure drop for piping losses is neglected in the
calculation. The technical justification for this
assumption is that it allows for a conservative
determination of line and differential pressure.
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I REVISION 0
SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR

1-FCV-68-332
BRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092

PREPARER:
CHECKER :

P. J. Antonvich //17
m Ct rl n n A

DATE: /(( 'Z.
DATE: I///29 9Z

5.0 REFERENCES

5.1 TVA WBN Calculation EPM-TSS-110791, Rev. X1, "Generic Letter

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

5.2 TVA Design Basis Document, System Description N3-68-4001,

Revision Z thru DCN -S-17'G -A-, "Reactor Coolant System"

3 S-7
5.3 TVA Mechanical Piping Drawing 4XW465-7, Rev. /, "Reactor

Coolant Auxiliary and Miscellaneous Piping"

5.4 TVA WBN WBPEVAR8909010, Rev. 2-, "Cable Ampacity - NV4 & NV5

Cables in Class 1E Raceways"

Wo
5.5 TVA WBN DCN I-12962-A, "MOV Uniqueness and Thrust

Requirements", (RIMS # B26 90100 827) T6 930323 840

5.6 TVA WBN Flow Diagram 1-47W813-1, Rev. ,"Reactor Coolant A/

System"

5.7 TVA Mechanical Piping Drawing 47W465-2, Rev. ,, "Reactor

Coolant Auxiliary & Miscellaneous Piping" f

5.8

'.7

iN.t~t

,/- s z-6 3- S o- t -B! Wj w S

TVA Site Instruction S :i.0.5.GS.A, Rev. ?', "Valve Full C.-rB Q .

Stroke Exercising During Plant Operation - Reactor Coolant)'-,

Watts Bar Nuclear Plant r A

5.9 TVA WBN Schematic Diagram, 1-45W760-68-5, CCD, Rev. 0
"Reactor Coolant System Schematic Diagram"

5.10
tJ¢* UL d4.

-~T7 r^7-)E I - | A A T 1' n • 1 rn 1
\AWLIX LC.A2L, UWlcu vuile-±O,

rj Vft* ± teq Jn fznrl tec tH1 t'-*U Uts~e Ik:* C. e :~kk%

" (flt P X 41 92C'.55 486(z"= N n- J -- -

5.11 Westinghouse Electric Corporation Letter WAT-D-8939, dated ;130

July 30, 1992, "Seismic Qualification of Westinghouse Gate

Valves for Watts Bar" (RIMS # T33 920730 983)

.L .

; rn aF C.wh
1 , r . v .S |

.. . . ... I . . I .. I I. I .I L .- I. I L I-I -- - - - - - - - - - - - - - - -- -
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5.18.3 Stem Factors, SEL-10, dated 05/21/79.

5.18.4 Rating Sheets, SEL-9, Rev. 2, Dated 6/2/75.

5.19 TVA WBN SOER 84-07, dated 6/7/91, "Identification of Gate

Valves Subject to Thermal Binding and Bonnet

Overpressurization"

5.20 Westinghouse Letter WAT-D-8830, "EMD Gate Valve Wedge Angle

Information", dated 4/23/92 (Rims #T33 920423 954)
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5.0 REFERENCES (Continued)

5.21 TVA WBN CalculationAEEB-MS-TI06-0010, Rev. 9, "Auxiliary

Power System Analysis on 1E Buses Via CSST C and CSST D with -s

Auto Load Tap Changers"

5.22 Westinghouse Equipment Specification G-678852, Rev. 2,

"Motor Operated Gate Valves ASME Boiler and Pressure Vessel

Code Section III Class 1, 2, & 3," Contract No. 71C62-54114-

1.

5.23 TVA EQ Binder WBNEQ-MOV-001, Rev.9@, "Environmental U

Qualification Documentation Package" b + D L5

5.24 TVA WBN Calculation WBN-EEB-MS-TI08-00
0 8 , Rev.'-&, "480V 1EI Coordination/Protection"

5.25 Westinghouse Field Change Notice FCN No. WATM-10640 (RIMS #

NEB 830223 358)

5.26 TVA WBN Valve Index by ID, WAT-ID, Rev. 10,. dated 9/30/86

Contract No. 71C62-54114-1 (RIMS # B26 861230 900)

5.27 TVA WBN Szite insetruction 4.O.5.6-.B, Roy. 1, Valve Full

Stroke Exeroising During Cold Shutdowen Rcactor Coolant"

^t4 UseA.
5.28 T-VA WBN Letter, dated 11u11/92, "Watts Bar 4uclear Plant

(wBN) Evaluation of Cable Sizing fer the Generic Letter

89-10 motor Operated Vaolvo (MOV) roegram"t (T44 921111 033)

5.29 TVA Electrical Design Standard DS-E12.6.3, Rev. q2 t4her-h

EX DS 12.6.3, "Cable-A paeity Tables for Auxiliary and

Control Pow-cr Cab los(0-15000 Volte) "A~/7-c~~ -s"A~C^&'e

5.30 TVA WBN-OSG4-095, Rev. - "Selection Criteria for MOVs

Requiring Thermal Overload Bypass" i,95

5.31 TVA Proecdure Method PH87 26 (EEB), Roy. 2, "Cable Lcngth,'

impedance to be Uesed i Elzt rical Caiculaituis' (RISd ' B43

890822 9&B-i Le3s jff/ 1' /- WY/

Az Qtyji- (R*zO>T 3 3 7 4q i 0 IR 0 S) a
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5.0 REFERENCES (Continued)

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

5.33 TVA QIR HUN WDN 05000, nov. 0, "Motor Operater valve-
OtroGko Timer" yfrK v8Jvjr7e^ my c~( ~~~N&-vrn-La° o-°/o, W

A review of DCCM was performed and no outstanding changes affect
this calculation.

6.0 DESIGN INPUT DATA

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

5.34 TVA WBN Letter between Limitorque (Pat McQuillian) and TVA WBN Engineering
Manager (Bob Johnson), dated 1-//9, T2O 940104 000, Subject: Increased e
Actuator Thrust Rating. '¾S'/9 72Y 9/'22 f3

5 .4<fR2
gc~~~~~~z.-- Cj AefO -og= '~nh2 za ;>sR

(i) ,pplOvw/,Vez



EBASCO SERVICES INCORPORATED

SHEET 13 OF 39
REVISION 0SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FOR1-FCV-68-332
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9 2
LEPARER: P. J. A(ntonvihCHECKER : T. Snead 

DATE: T /'E: 9L

7.0 CALCULATIONS

7.1 SYSTEM DESIGN BASIS DATA

1. VALVE NO: 1-FCV-68-:

0 -
* . rJ-1,Al N U :

332

DATA SOURCE

Re f. -5.1 ,
8000B 

Ref - 5.25 ;
Ref. 5.1
Ref. 5.25 -; iz;

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

4. SAFETY FUNCTION: 
Ref. 5.2, d

Remains open and must be able to be opened to align the PORV's,Providino a depressurization path. The valve 1S closed tosolate the PORV in the event it fails to close.

b. SEISMIC CLASS: Category I (Active)

6. SYS DESIGN PRESS: 2510 psic

SYS DESIGN TEMP : 6 80 0 F

7. NORMAL POSITION: Ooen

SAFETY POSITION: Close

8. FLOW RATE: 210,000 lb/hr @ 2265 psie.
9. MAX LINE/DIFFERENTIAL PRESS:

Line P/Diff. PNormal Plant Operation: OPEN 2235/2235Testing: 
OPEN 2235/0Accident: 
OPEN NRMisposition: 
OPEN

Z73TT M Z7-y10. FT~flTn~ mVmr. --. v FLID TEM

FLUID TEMP:

LiQuidi C auae ta
Reactor Coolant

680 F

See Comment 7.1.5
Ref. 5.2, p. 'Gq

Ref. 5.2,- - G6-

Ref. 5.2, - 16

See Comment 7.1.7

See Comment 7-.1.7

Ref. 5.2, >

Comment 7.1.9

Line P/Diff. P
CLOSE 2 0
CLOSE 2235/0
CLOSE 2335/2
CLOSE 2335/2335

Ref. 5.2, 5 god

lI�
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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

11. REQUIRED STROKE TIME: Io- ---5^Q
/- 51 -6g-9oI -11

APPLICABLE SI: SI 4..5..68.3-

12. LEAK TIGHTNESS REQUIREMENT: 9 cc/hr

DATA SOURCE

S. 2
Ref. 5.33, Pg 5

See Comment 7.1.1

13. MOV CAN BE FULL FLOW TESTED? N (YES/NO)

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

15. ORIENTATION OF VALVE:

Line: Horiz X Vert Degrees from vertical
Stem: Horiz Vert X Degrees from vertical

16. BUTTERFLY VALVE CHARACTERISTICS: Not Req

Flow velocities:

Piping arrangements:

17. AMBIENT TEMPERATURE:600 to 1200F (Normal)

See Comment 7.1.13

See Comment 7.1.14

Ref. 5.3
Ref. 5.7
Ref. 5.23, i1r i

uired For a Gate Valve

Not Reauired For a Gate Valve

Not Required For a Gate Valve

Ref. 5.17

3270 F Maximum Accident

2 , t((f
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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

Comments:

Seismic Class - RefcrenGc 5.32 provids tesot-3 data for ooiomic
alification of Westinghouse Gate Valve of size 4" and 12".-

Re ence 5.11 categorizes various sizes of Westinghous gate
valve nto two different groups using the 4" valve the
represent ive for one group and the 12" valve a he
representati for the other group. 1-FCV-68- 2 (a 3" gate
valve) is repre nted by the 4" valve.

Based on Ref. 5.11 an he test res of the 4" gate valves
in Ref. 5.32, pg 22, an ratin hrust range of 5,500 lbs
to 7,500 lbs in the opening ection, and a thrust range of
11,500 lbs to 13,600 lbs th losing direction were noted
during stroking at 25 sid.

Although Sectio .5.1 of this design ba review calculates
a required o ing thrust of 11,898 lbs (wh lis greater
then the . 5.32 value). Since Reference 5. demonstrated
operabi ty of the valve under differential pressu
co tions similar to Section 7.5.1 it may be conclu that
tiis valve is seismically qualified for its application.

Valve Position - The PORV Block valve is required to be open
(and is normally open) to allow venting of the pressurizer
for plant depressurization following an accident or abnormal 'l
event, in the event the PORV does not close the PORV Block
valve may be required to close to stop RCS depressurizaiton
(Ref. 5.2, p2 . 4 & a).

7.1.7

paddvl~e S -e¢-. o-S(.to,,o a , tv+X,

_1 cC o -3 0 s hor.ror-ioy- I ove I
.Ad C aC,,, opee-sz%)cle vs I-/,/S4- v of

rt-IL.

Ad

S

P
C

7.1.5

e- - g e- / 5.31
a(/, w/-9' r-q c

2. S5 VC¢+ ' q (
Z -2s/0C S ;/S

V

I

CC
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7.0 CALCULATIONS (Continued)

7.1 SYSTEM DESIGN BASIS DATA (Continued)

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

Computation of maximum expected line pressures, differential
pressures and flow velocity for RCS Pressure Relief Flow Control
Valve (Train B), 1-FCV-68-332. Refer to Attachment 1, Simplified
Sketch.

Opening (Accident/Abnormal Conditions) - The PORV Block valve is
required to be open (and is normally open) to allow venting of the '

pressurizer for plant depressurization following an accident or
abnormal event (Ref. 5.2, p. 54). Therefore, it is not required
to open under accident conditions.

Closing (Accident/Abnormal Conditions) - The PORV Block valve may
be required to close to stop RCS depressurization in the event the
PORV does not close. (Ref. 5.2. pp. A, 55, EGO)- In this
scenario, the PORV would be isolated when it was determined it
would not close. This would be at some pressure below the PORV
setpoi The maximum differential pressure for this operation
occurs at an upstream pressure of 2335 psig based on the PORV
setpoint (Ref. 5.2--4-W4) and downstream pressure of 0 psig
which results in a differential pressure of 2335 psid at a line
pressure of 2335 psig. The downstream pressure in the pressurizer
relief tank (PRT) is normally 3 psig (Ref. 5.2, pa. FE-) but is
taken as zero for 2 on e vatism and simplicity. 1c+

Opening and Closing (Normal/Test Operations) - The valve may be
required to be closed for maintenance or PORV testing and would
subsequently be opened to restore the PORV flow path. During
normal power operation, the differential pressure is 2235 psid at
a line pressure of 2235 psig for opening operations. This is
based on an upstream pressure at maximum normal system pressure
(Ref. 5.2, pg-- '30) and negligible pressure in the PRT (see:
Closing Accident/Abnormal conditions). The valve is stroked for
surveillance testing (Refl. 5.8 -- .-7) . The opening and closing
operation would occur at 0 psid differential pressure, as the PORV
is closed, at a line pressure of 2235 psig. Conditions at cold
shutdown are bounded by the power operations scenario. f

I(Ilt'(q
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7.0 CALCULATIONS (Continued) r ir o.4'efic...4
7.1 SYSTEM DESIGN BASIS DATA (Continued)

Inadvertent Mispositioning - The valve may be mispositioned duringnormal or accident/abnormal conditions. The closing scenario~is
bounded by the closing operation at accident/abnormal conditions 0(2335 psig/ 2335 psid). The opening scenario would require {iopening of the valve following inadvertent closure to restore thedepressurization path following an accident Ad abnormal event.Worst case upstream pressure is based on theTPressurizer Code%afetyc Valve setpeint (R. O dcozgn O33 , )f 0(2435 poigplus II £C pcint orror, o. 5.2, pp. 55) and anegligible
downstream pressure (see Closing (Accident/Abnormal Conditions) ) Olon(The consideration of safety valve accumulation pressure for
reopening the valve in not credible as the safety valves, onceopen, provide complete overpressure protection. This results invalve operation at a differential pressure of -2-54- psid and a line
presue of 2-5iGf psig. 

Z73 ct

COMMENTS 1/OF',6 GZ73YPcfs- ,

7.1.12 Leak Rate - Leak rate = 3 cc/hr * nominal valve size = 3 * 3= 9 cc/hr max design leak rate. (Ref. 5.22, p. 25 & Ref.5.13)

7.1.13 Full flow testing - The valve cannot be full flow tested inthe open or closed directions since it would require an RCSpressure of 2510 psig which is above the PORV setpoint of2335 psig (Ref. 5.8, Ref. 5.27, and Comment 7.1.9 above).

7.1.14 Bonnet overpressurization - All safety related active gatevalves that may be susceptible to thermal binding or bonnetpressurization are evaluated in SOER 84-07 (Ref. 5.19,
attachment 1, p. 12) and valve 1-FCV-68-332 is not
susceptible to thermal binding or bonnet pressurization.
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7.0 CALCULATIONS (Continued)

7.2 Valve Design Data

VALVE DESIGN DATA

Valve Tag No. 1-FCV-68-

Valve Contract No. 71C62-541

Valve Drawing. 1

DATA SOURCE

-332

14-1

1 5E010

Valve Serial No. 03000GM88FNHOOB-
00S710002

Valve Model No. 03000GM88FNHOOB

Valve Mfg. Westinghouse

Valve Pressure Class. 1500

Valve Size/Type 3'' Gate

Seat Diameter Mid point of seat) 2.87"

Seat Angle 70

Stem Diameter 1.25"

Stem Pitch 0.333"

Stem Lead 0.333"

Stem Travel 4.31"

Disc type Flexible Wedge Gate Valve

Ref -27-----5;
Ref 5.22, p. 175

Ref 5.26, . 13

Ref 5.25, w. 2j
Ref 5.23, p44-O

Ref 5.13

Ref 5.13

Ref 5.13

Ref 5.13
Comment 7.2.6
Ref 5.13

Ref 5.20

Ref 5.13

Ref 5.13

Ref 5.13

Ref 5.13

Ref 5.13

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

------

I I .
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7.0 CALCULATIONS (Continued)

7.2 Valve Desiqn Data (Continued)

Comments:

7.2.6 Seat Diameter - The seat diameter (2.87) was determined by
the measurement shown of the valve drawing plus 0.25"' (0.25"
+ 2.62") (Ref. 5.13). 0.25" was derived using 4 times (for
conservatism) the .0625" seat width used in DS-M18.2.21, pg
4.
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CALCULATIONS (Continued)

OPERATOR DESIGN DATA

Valve Tag Number 1-FCV-68-332

Operator Mfg. Limitorque

Operator Type/Size SB/00

Order No. 378447B

Serial No. 205839

Spring Pack No. -0

Overall Gear Ratio (OAR) 38.6

7.0

7.3

1 .

2 .

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

0.45 / 0-60

0.0116

Not Anulicable

Not APP1licable

Not Anolicable

Not Applicable

Not A-Dlicable

DATA SOURCE

Rli
Ref 5.23, rl---+ -

Ref 5 .2 3, pa F4-;

Ref 5.23, .n pllG-

R~ef 5.23, p

See Comment 7.3.5

Ref 5.25, p. 2
Ref 5.5, p. 4

Ref 5.18.2

Ref 5.18.3, p. 6

NO HBC UNIT INSTALLED

NO HBC UNIT INSTALLED

NO HBC UNIT INSTALLED

NO HBC UNIT INSTALLED

NO HBC UNIT INSTALLED

Pullout/Run Efficiency

Stem Factor (FS 0.15)

HBC Size

HBC Serial No.

HBC Order No.

HBC Gear Ratio

HBC Gear Eff.
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7.0 CALCULATIONS (Continued)

7.3 OPERATOR DESIGN DATA (Continued)

Comments:

7.3.5 Determination of Spring Pack Capability -

W 8TVA DCN )1-12962-A (Ref. 5.5,-p.-4) lists the ins alled spring
0301-112 pack as 3The torque switch setting char shows
g torque switch setting 1 asx4 ft-lb2 and -2 as -24-0-4 ft-lbs
(Ref. 5.16, p. 5). The minimum t¶tot required to close the
valv *Section 7.5.14, is 11,739 lbf (equivalent torque io 137

/2 S i /2 tzrqu RI

The spring pack is satisfactory for this application.
c isl to operh *t vq 'J;5 n

SUB

PRE
CHE
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7.0

7.4
DATA SOURCE

CALCULATIONS (Continued)

ELECTRICAL DATA

Valve Tag Number 1-FCV-68-332

1. Motor Mfg. Reliance

2. ID No. 713114-J2

3. Start Torque 15 ft-lbs (k ni4 6O

4. Running Torque 3 ft-lbs

5. RPM 3400

6. Horsepower 1.9 HP

7. Volts 460 V

8. Running Current 3.5 A

9. L. R. Current 26.0 A

10. Duty Cycle 15 Min

11. Motor Code Not Listed

12. Insulation Class RH

13. Frame Designation P56

14. Electrical Cable Sizing Satisfactorv

15. Control Circuit Logic Satisfactorv

16. Degraded Voltage Cond. Satisfactory

17. Overload Sizing T29 Satisfactory

Ref 5.23, Dp-@-tI6f

Ref 5.23, P-Et l5

Ref 5.23, P-4l-F1-|

Ref 5.23, A

Ref 5.23, p-F1I

Ref 5.23, >eF-l4-6-

Ref 5.21, -q 10-2-

Ref 5.23, ¢ x illG--

Ref 5.21, l--e± 2

Ref 5.23, e-FallG

Not Listed

Ref 5.23, -p5 r-le

Ref 5.23, -4-1 l6-
Comment 7.4.14
Ref 5.10, pos 7 & 30
Comment 7.4.15
Ref 5.9
Comment 7.4.16
Ref 5.21, -_ 1--+8-

Comment 7.4.17
Ref 5.21, -pe,92

I i/ti (
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA (Continued)

Comments:

7.4.14 Electrical cable sizing - For e IOV 1 FCV 62-332, refercncc
, pg182shos the cable numbers as 1V2445B & MV44fiB-

the c ize as # 12 wire, the full load (run) age as
3.5 amperes he locked rotor current a mperes. The
cable ampacity ca on (Ref. 5.4 of this calculation
approved by Ref. 5.10) s rated 71% (acceptable per
Ref. 5.28) full load am nd the allowed cable
ampacity as 9.4 a s for 1V2445B .4, Appendix H, p.
30); for 1 the derated 200% full load ty as 7.7
ampe d the allowed cable ampacity as 26.6 amp .

p. 527)-

The cable sizing for this application including its ability
to withstand locked rotor condition (Ref. 5.29) was evaluated
is considered satisfactoryfbos& C tce ollowing.

e Tho 71% full load ourroet was ev-oluated in Ref. 5.28,
And sound acPceATal2 for thIq APliPAtien7-rr
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

Control circuit logic - The valve is required to operate to
isolate the RCPB anytime that a PORV may fail open; Ref.
5.30, AtteS~h 1, p. lha requires the Thermal Overload (TO)
Protection Device to be bypassed and the Torque Switch (TS)
to be bypassed in the closing direction during a DBE.

ga,-

wS

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

limit switch in the opening direction.and by torque switch
fWith limit --switeh bypas in theel clsing direction. Ia/hc °

The control circuit for this valve meets its design
application.

Degraded voltage condition - Reference 5.17 shows that the
valve is located in a harsh environment and a reduced voltage

evaluation caused by elevated cable and motor temperature is
applicable. The maximum accident environmental temperature
is 3270 F (Ref. 5.17) which equates to 1640 C [C=(T-32)/1.8]. ¢

The minimum voltage indicated on page 182 of reference 5.21
is corrected to 900 C for cable and 400 C.for motor. Mln~uIum
otorte-frminal voltage (Vmni) 'e determined using the
folloing pro~idcd data lad fermulac: c pa ZYb -~r o-

e9cJq -,, p deev-der~ce4cs

7.4.15

7.4.16

-Z---
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ELZUATED TEMPERDATUE VJAUJATI FOR:
... 'Ol~tSTAtRT TORQ;UE. M-mclatr

, lYX EIU"IXOMMETAL TEMPERATURE
.. : 3Z7.teperature (deg 164.0 degrees C

M107T01 TOTfAL TEMPERV)TURE
168.5total motor teaperature

EVLUATIOH Or LRA fA1D LRT
V LRA loss (Llmtorque 93-03)

1S.91/.actual Z LRA loss based on tetp
Z1.9 adJusted LHA

u....Z.l>.<... z TQ loss (Llniltorque 93-03)
17.73xactual V TQ loss based on tetp

12.34 adJujsted TIQ

TERMIIWAL WLTAGE WALU)TIfPi

AS FOUND 1-FCV-68-332-B

REUISID I4-FCV-68-332-B

MiOR It1FtRMTIOt
*.U.,,. p

p,4L Zq4 of 39
1-TCVJ68-332-B per ORef. 5' 3 >

U(ALUE IFlORMATIOM ACTUATOR IiFOf#IATIOll
I ,oa3 ed .........:..6LC

1tr ue I 29.33 high speed stem
8.B2strokc time secs
O.15 stroke timze , ins

EVALUATIOt or MISPOSITIOKllIG
4.45tamp rise due to misposition (3 strokes)

EVALUATION OF UT (BLOCX us. ItNDIUIDUAL) PER STROXE
block start (_wn): . n
block start (opentclose): .U...
individual start (opervclos.e:boib

load FLI LRA LhPF Z HA JXyj Rtot Re C Xc1.90 3.50 2f6. 0e.0 10.z147 9.1932 1.45Z5 0.23700 1.354i5 8.0iz2
0. zs10 0.OO9Z1.90 3.50 Z1.9 0.90 1Z. 1270 10.9113 5.2860 O.Z3700 1.3545 0.048Z
O.Z5.0 O.009Z

Iid I udua I
Motor
Start
376 .8

3[13.6

Bi lock
Mlotor
Start

CORRECTIOt1 OF Rc, Rm, NiD Xm FMR TEMPERDATURE > 90 DEGREES CELSIUS FOR:

Uoltage Dluider (UMin) = = Umcc x Zc / Ztotal
un In = 3%.05

for-ulae:

where

0.0030B2 = Temperature Coefficient of Resistj
= Teiperature corrected nTH Ispedanc
= Temperature corrected MTH Resistart

1.6634 = Temperature corrected Cable Resistance (Rcc)
= Total corrected lIpedance (Ztc) =

1-FCU-68-332-B

REVISET ORIGlINL

15.9843 13.4637
15.0849 12.7062

17.8032 15.2042

per Rcre. ______ 9

an = 1 Z (Z3,1.5 * TI)
ZAe = I (0ic)'z * (X,)Z re0.5
Rre = Ti ( 1- (al) (Tc - T )
Rec = Rc ( 1- (al) (Tc - Ti) )
Zte = I (Rmc * RlZec * Roh )^Z * C(X * X1Zcc)^Z ]^0.5

110 =

1.35i5 =
O6.O 482 =

0.23700
164 =
90 =
40 =

lotor Control Center Voll RVJISFD ORIGlINL
Motor Resistance ( Rtt ): 10.9143 9.1932
Motor Reactance ( Xn ) = 5.Z860 4.152S
Cable Resistance
Cable reactance
Overload Heater Resistance
Accident Enuironroent Teaperature (degree ceIsius)
Initial T7mperature (degree ceislus)
Initial Motor Teaperature (degree celsius)

DETER1ItiATION OF MOTOR CAPABILITY FORB
38.6 OM1

, 'un effiIecncy
l out efficicU

376.8 individual potor start as found In WBM-EEB---T5106-001e (Pef. 5 2

385.6new Indiuldual motor start based on reduced LFA
395.0new Individual motor start voltage corrected for > 90 degree ceIsius (.)Open direction Close direction -

1-FCV-68-332-B

0.8580 0.8588
deterination of voltage factar (Ur)

0.7375 0.7375
determination of application factor (AlF)

1 1

OPE1ilG llO'fOR CAP9BILITY

158 ft-lbs.

.. X
.. UU,. 1,:6 : 6sten factc

13621 lbs.

teeInnal voltage ratio

UT = 1, If voltage ratio >.9 otherwise = (voltage ratioa)Z

AF=1, if terminal voltage ratio <.9 otherwise = .9 (Ref . 5t 3 ' )

CLOSIHG 11OTOR CAPABILITY -

211 ft-lbs. (see section 7.5.2 for fornulae)

based on ste, pitch, lead, diameter

14FCU-6-332-B

18190 lbs.

,A /5 4,iy °s 4>9  6 ,
xk11110-

Provided Data:
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 Degraded Voltage Condition (Continued)

rovided data

VmcX 440 volts = Motor control center voltage (Ref. 5.21, pg 182)

= 6. 88 ohms = Motor resistance (Ref. 5.21, pg 182)

Xrn = 8.1717 hms Motor reactance (Ref. 5.21, pg 182)

Roc = 1.3545 ohm = Cable resistance outside containment wire
(Ref. 5.21, pg 182)

I X = 0.0482 ohms = C le reactance outside containment wire
(Re X 5.21, pg 182)

RIC = 0.2580 ohms = Cable re istance inside containment wire
(Ref. 5. pg 182)

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

Roh = 0.237 ohms = Overload heater res tance
(Ref. 5.21, pg 182)

T = 1641C = Accident environment temperatur inside containment
(Ref. 5.17)

T= 900C = Initial cable temperature (Ref. 5.31, 2)

Tlm = 40'C = Initial motor temperature (Ref. 5.2, pg 18
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 Degraded Voltage Condition (Continued)

ormulae g

Vmi j (§z) * ( (Voltage Divider)
(Ztotal-corrected

a1  1/ (234.5 + T,) = Temperature coefficient of resistance
(Ref. 5.14, pg 15-5)

Zmc = [(Rmc + (XM2)]1/
2 = Temperature corrected motor impedance

Rmc = Rp*(1 + ( *(T0 - Tlm)) Temperature corrected motor

\ resistance

RCC = RC* (1 + (a,)* (T - T,0)) = Temperature corrected cable
resistance

Ztotal-corrected [ (RMC + RICC ± + Rohc) 2 + (X + X + X) 2] 1/2

Calculations

a, 1/ (234.5 + 90°C) = 0.003082/°

RmC = 6.1288 ohms (1 + (0.003082/OC)*( 4°C - 40°C)) 8.471 ohms

Zmc (8.4712 ohms + 8.17172 ohms)' 2 = 11. ohms

RICC 0.258 ohms (1 + (0.003082/°C)*(164°C - 9 C)) 0.3168 ohms

R,2 = 1.3545 ohms

Roh = 0.237 ohms

Ztotal-corrected) [(8.471 ohms + 0.3168 ohms + 1.3545 o s +

0.237 ohms)2 + (8.1717 ohms + 0.0482 ohm +

0.0092 ohms) 2 ]1/2

= 13.246 ohms

zi ,('
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7.0 CALCULATIONS (Continued)

7.4 ELECTRICAL DATA Comments (Continued)

7.4.16 raded Volta e Condition (Continued)

Vmn (440 vo ohms)
13.246 = 391.0o voltsl

The valve oper ill deliver suffici nd torque tothe val ring degraded voltage conditions to perf s safety~ion (see Section 7.5)

7.4.17 Overload sizing - References 5.2? - 1 and 5.24 AttachmentMl'22lv p. 4.S determined that an overload size of T29 isrequired anid is installed. The correct heater is installedfor this application.
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations

7.5.1 Valve Requirements

Calculation of Piston Effect Load - FP

Fp = P * c/4 * d2 (Sect. 3.1, pg 2)

Where:

P = 2335 psig = Closing maximum line pressure (Sect. 7.1.9)
Z735

P = 2-5± psig = Opening maximum line pressure (Sect. 7.1.9)

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

7n/4 = 0.7854

Fp Closing = 2335 * 0.7854 * 1.252 = 2865 lbf

3 3 MN

Fp Opening = 2EPi * 0.7854 * 1.252 =_40'- lbf
P 273','

Calculation of Packina Friction Load - Fpack

Fp,,k = 1000 lbf * d (Sect. 3.1, pg 4)

Where:

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

Fp,,k = 1000 * 1.25 = 1250 lbf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

Calculation Closing Differential Pressure Load - Fdp

Fdp = dp * t/4 * D2 * FV * [cos 1 - (i * sin p)]
(Sect. 3.1, pg 3)

Where:

n/4 = 0.7854

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

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

= 0.4 = Valve friction factor (Sect. 3.1, pg 3)

= 70 = Wedge angle (Ref. 5.20)

.4Fdp = 2335 * 0.7854 * (2.87) 2 * 1.2 * [cos 7 - (.4 sin 7))
Fdp = 7,683 lbf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

Calculation of Opening Differential Pressure Load - FdP

(Sect. 3.1, pg 3)

Fdp = dp * 4/ * D2 * FV * [cos c + (Il * sin p)]

Where:

t/4 = 0.7854

27 57i'
dp = 2Ggs- psid = Opening differential pressure (Sect. 7.1.9)

D = 2.87" = Contact seat diameter (Sect. 7.2.6)

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

t = 0.4 = Valve friction factor (Sect. 3.1, pg 3)

= 70 = Wedge angle (Ref. 5.20)

Z7Z 2 . 4
Fdp = -2' * 0.7854 * 2.872 * 1.2 * [cos 7 + (.4 sin 7)]

FdP = .H lbf

Calculation of Required Closing Thrust - F.

Fr =Fp + Fpack + Fdp (Sect. 3.1, pg 2)

Where:

Fdp = 7,683 lbf = Differential Pressure Load

Fp =2,865 lbf Piston Effect Load

FpCk = 1,250 lbf= Packing Friction Load

Fr = 7,683 + 2,865 + 1,250 = 11,798 lbf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

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

(1 - (W * Tan d)) * L
Fw Fk * fw * Fv * [Sin 4 + ½' * Cos 4)] [Cos 4 + (g * Sin 4)]
Where:

fw = 0.6 = Wedge factor (Sect. 3.1, pg 5 & Ref. 5.13)

F, = 1.2 = Valve safety factor (Sect. 3.1, pg 3)

A = 0.4 = Valve friction factor (Sect. 3.1, pg 3)

= 70 = Wedge angle (Ref. 5.20)

Fpack = 1250 lbf = Packing friction load

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

Fdp = 0 lbf = Differential pressure force (In order to account fora "hard-seated" valve closed with no differential pressure a zerovalue is used.)

Frmax= 1.15 * Fr = 13,568 lbf = Maximum closing stem thrust
= 11,798 lbf * 1.15 (Sect. 3.1, pg 5)

Fk = Effective unseating force = Frm.x - Fpack - Fp - Fdp(only closing values) [Sect 3.1, pg 5] 13,568 - 1250 - 0- 0 = 12,318 lbf

(1 - (0.4 * Tan 7)) *
Fw = 12,318 * 0.6 * 1.2 * [Sin 7 + (0.4 * Cos 7)]

0.4
[Cos 7 + (0.4 * Sin 7)] = 6,243 lbf
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.1 Valve Requirements (Continued)

Calculation of Required Openinq Thrust - Fr

Fr = Fdp + Fpack + Fw - Fp (Sect. 3.1, pg 1)

Where:

Fdp = 4-+e-5 lbf = Differential Pressure Load (see page 30)

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

Fw = 6,243 lbf = Wedging load (see page 31)
33 -S

FP= -=o O8- lbf = Piston Effect Load (see page 28)
qSIS3 533s- IS, 9 I

Fr = +,4& + 1,250 + 6,243 - 0 8
C = ,°9 lbf

Calculation of Required Operator Torque - Ator

Ator = Fr * SF (Sect. 3.1, pg 5)

Where:

Fr = 11,798 lbf = Closing Required Thrust
,t, Z 9 I

Fr = 1'8,-9° lbf = Opening Required Thrust

SF = 0.0116 = Stem Factor (Ref. 5.18.3). Where: Coef. of friction
= 0.15 (Sect. 3.1, pg 5); Stem Pitch = 1/3 and Stem Lead
= 1/3 (Ref. 5.13)

Ator (Closing) = 11,798 * 0.0116 = 137 ft-lbs

Ator (Opening) = '', 9 * 0.0116 = -g- ft-lbs

4Z.Z
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.2 Operator Capabilities

Closinq Operator Torque Capability - Ator & Athr

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

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

Where;

= 15 ft-lbs = Motor Starting Torque (Ref. 5.23, pg F129D)

OAR = 6.2 Overall Gear Ratio (Ref. 5.25, p. 2)

AF = 0.9 pplication Factor (Ref. 5.18.1)

RE = 0.60 = Ru 'ng Efficiency (Ref. 5.18.2)

VF = 0.7561 = Vol t Factor (87.0% {400.0/460) available voltage
squared, see Comment 7.4.16)

SF = 0.0116 = Stem Factor ct. 7.5.1)

Closing Ator = 15 * 36.2 * 0.9 * 60 * 0.7561 = 222 ft-lbs

Closing Ath: = 222 / 0.0116 = 19,138 1

<see pc q4
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torcue Calculations (Continued)

7.5.2 Operator Capabilities (Continued)

Openino Operator Torcue Capability - Ator & Athr

Opening Ator = MT * OAR * AF * PE * VF (Sect. 3.1, pg 6)
Opening Athr = Ator / SF (Sect. 3.1, pg 6)

Where;

= 15 ft-lbs = Motor Starting Torque (Ref. 5.23, page F129D)
OAR = 6.2 Overall Gear Ratio (Ref. 5..25, p. 2)
AF = 0.9 Pplication Factor (Ref. 5.18.1)

PE = 0.45 Pu ut Efficiency (Ref. 5.18.2)

VF = 0.7561 = Volta e Factor (87.0% {400.0/460} available voltagesquare see Comment 7.4.16)

SF = 0.0116 = Stem Factor ct. 7.5.1)

Opening Aor = 15 * 36.2 * 45 * 0.7561 = 166 ft-lbs
Opening A.,hr = 166 / 0.0116 14,310

Cseef p*42

r(( ~
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7.0 CALCULATIONS (Continued)

7.5 Thrust/Torque Calculations (Continued)

7.5.3 Weak Link Calculations

Valve Weak-Link

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

OPEN DIRECTION

CLOSE DIRECTION

WEAK LINK COMPONENT MAXIMUM ALLOWABLE
LOAD

Disc 23995 lbf

Disc
3G733 lbf

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

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

Maximum Allowable Operator Output Thrust (lbf)
(Ref. 5.34)

- - - -- - ppc
19,600

R2

d/#/IN

r /
vt V4

I

I
36733 lhf
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7.6 WALKDOWN DATA

Walkdown data has been previously performed and is documented inTVA EQ Binder WBNEQ-MOV-001 (Ref. 5.23), "EnvironmentalQualification Documentation Package."



EBASCO SERVICES INCORPORATED
SHEET 37 OF 39
REVISION 0

SUBJECT: DESIGN BASIS REVIEW AND THRUST/TORQUE CALCULATION FORh 1-FCV-68-332
kRANCH/PROJECT IDENTIFIERS: MEB-WBN-68,WBN-68-D053, EPM-PJA-063092

PREPARER: P. J. Antonvich Oh DATE: ((/1 ',<
CHECKER : T. Snead DATE: /1 'z 9.I

8.0 SUMMARY OF CALCULATION RESULTS

MOV Tag Number 1-FCV-68-332

Required Thrust/torque (Section 7.5.1 and DS-M18.2.21 Section 2.1) C
Oe , 7 9 lb / Y.3

Open: 44-r;9-9 lbf/4-@8 ft-lbs . Close: 11,798 lbf/137 ft-lbs

Seismic documcnt whioh adrosser
OpematxAim = zothut/o 0

maximum thrust/torque:. t UC 5-, 3/)

+RI Wa - i ' ( TJ3 9r,736 - .-)l
- ,- . , -

Motor Actuator Capability (Section 7.5.2 and DS-M18.2.21 Section
2.2)

3 CZI
Open Thrust/torque 14310
Close Thrust/torque 13,130

8I iIo

/5-3
lbf/'-6-& ft-lbs
lbf/2-G2 ft-lbs

z., ,

Valve Allowable (Section 7.5.3 and DS-M18.2.21 Section 2.3)

Limiting Component Open Disc
Thrust/Torque 23,995 lbf/278 ft-lbs

Limiting Component Close Disc
Thrust/Torque 36,733 lbf/426 ft-lbs

Actuator Allowable (Sect. 7.5.3)
19,600

Thrust/torque - 4, ;-9- lbf/250 ft-lbs

Spring Pack Torque Band Capability -
Close Direction Only (Section 7.3.5)

Min. 170 115
Max. + -0- 185

R2I

Rl

~Xs3 ;-12 r y-/q

M ^PE Q OQ')n - -, -,; -- n--' L, P4 -- l . .- I r 4- t - n11 - ,- r' - 4- - T - 'I- r.l,
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8.0 SUMMARY OF CALCULATION RESULTS (CONTINUED)

I zl "S)
Thrust/torque Band 0 en Min. '1i89- lbf/1-3-I ft-lbs*

/3~] Max. ± - lbf/ ft-lbs
11,7 ' '#4 ' K

Thrust/torque Band Close n.+--742 lbf/137 ft-lbs*
Max. 14,0CO lbf/.2-2-2- ft-lbs

IS MOV ACCEPTABLE FOR THE APPLICATION? Y (YIN)

If "no", enter reference to design change document: NR

Comments:

Qa1?

e R2

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

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

The maximum thrusts in the open and close bands are based upon
actUt ,wck li-nk Thrust. the calculated operator capabilities.

12
The maximum torques in the open and close bands are based upon the t151/*q
calculated operator capabilities. ar

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

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

PM

I
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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. This
methodology determined that the motor operated valve 1-FCV-68-332
is acceptable from a design standpoint for its application as the
Reactor Coolant System Pressure Relief Flow control Valve (Train
B).
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Attachment 1

PRZR FCV-68-333 PCV-68-34A

FCV-68-332 PCV-68-334A

PRESSURIZER

RELIEF TANK
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EPM -P.M -003092 ATTACHMENT 2
MOV RECONCILIATION

WATTS BAR NUCLEAR PLANT UNIT I

29-Ault-95 PnEC 2
l l VW-v UNID)I

2.0 Closin 1 Stroke Reconciliation I-IICV-68-332-1I
DIIK Pr moLr. DAIR Calcul^0tin XReel ndld irrnton Recnled To Dr ~t-

Minimum Requig lTb1hni: 11j79j IV. R00nd eThrue: 13355 Iv
MinimumRequiredTorquc: 17.00 fi-lb Rodled Toequ: 95.87 fi--I.

Piion Mf act: 2ft65 lh Pinion [ffnc (fron DIIR Cailmliion): 2865 I.
Ph.ing lond: 1250 I. Amecr h.&ling 1oAd (Sncion It.0.tep 3A): 124.4 lb

DP Lxwd: 7683 Ih IP IXOd: 9247 I.
Smit Wcdpg Friction Pactor (VP): 0.40001 Sent Conmctn Sci Wedy Friction Flc ror(V1'): 0.5654

"-itnd rtrnetor: Loud Sen-invw lblkh-ior (ROL): N/A

Coipnrinon or S torn Ftn

StemF-or (SP) tDllR Cn.cu n:| 0.01161 SF@St.6cCST I 0[G0I4ODO
S @7 DP CST G: 0.0074

SFl Rcquired Cloringfb. DPTent [1I: 0.007o -

M.6ARGIN IIVAt.UAItONS OY )r 'ITIST DATA ANl DIIR CAlCIALKI1ON DA`I'A
CST'lrur4 Mrdn: 1038 Ib CSTTorquc Murtrn: II ft-l.

CST'lbrur Mmrrn: 7.8 % CSTTorque Mnrgn: 11.4 %

Mcthodoloy Mit rgn: - 2893 lb. Tbruri Crpr ilityMirrgn: 3499 lb.
M dologvMnrgn -19.7 % Thrunr Capnoilitv Minrn: 23.8 %

Torque Cnpnbiliiy Mirrgn: 106 fl-lb.

Torque Cmpftbilitv Mirpin: 100.1 %

3.0 Opcniox Stroke Reconciliation RASEl)DONPOINT: STATIC[I
DtlR Pbrsmunrn - DIIR Clulolitiozn Rlnontaldl unneron 1 Reconciled Tc.1 DMtL

Minimum Required Thrwt: 12291 lb Recondlcd lbru 1 6677 lb.
Minimum Required Torquc 143W00 fl-Ib Recondled Torquc: 21.09 ri-Ib

Pinion efect Lond: 3335 lb. Pition Efrect (from DIIR Cnildniion':J 3335 I.

l'ncking Load: 1250 Ib. Avrrgc PnickingLond (Sction s.e..icp 3A): 1244 lb.
UnnentingLond 6243 Vb. UnnenrngS(b.o.d on DPP I): 4412 Ib

DP Lond: 6153| lb DP Lowd(bp.ndonl)P[fo-AnePk Lo.ud+PE):I 7253 lb.
Sent Wcdgc Friction Fuctor (VF): 0.4000 1 Sct Wodge Friction FRaot(VF):| 0.4284

Compwri on of Stei F.clorn

Stem F0cor SF) 0.01161 SF @ Mn Rq'd OpningTh| 0.0042

MARGIN EVALUAllONS OF DP llSt DATA AND DB1R CALCULATION l)ATA

Methodol Mitpn*: 49461lb. Thrun CnPiti yMi : | 6276 lb.

I .I
Medooo~n~: 67.31 % Thmo aupnlil 6y M t~ 1.4 %

F Torquc Cnp.hiliryMnnn:1 127 fi-Il

Tor ue Ciptbiflint bhtl : 411 9

4.0 FlAG INDICAl'ION OF UNSATISIZAC'TORY MARGINS (-I'RO3LE.M- or 'OK')

Closing Strokc CSTlhrunIMnrpnt | PROBLEM

McholoyMiurrin: PROBLEM

CSTTorque Mntrgin:! OK
Ibrum t lpbiliryMatr n: OK

TorqueCipbiliryMnx n: OK
OpcniInr Stroke

MctbodoloyMiupin:| OK

Thlrut C.pbiliryMirj it OK J Toruc ChpbitlityMurt: OK

PREPARED BY: J S 023y
CHECK BY: /Al V'// A- THIS PAGE ADDED BY REVISION V

OPENING RECONCILED THRUST METHODS:
1. For DP test pressure < DBR pressure; Reconciled Thrust = MAX of

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

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

EPM -P.A-083092 .ATTACHMENT 2



EPM-PJA-063092 ATTACHMENT 2

5.0 Remarks:
A. Differential Pressure (D]') testing was perfornicd at 95% of thc closing DI' and at 82% of the opening DlP uscd in the WBN

Design Basis Rcview (D1BR) Calculation.

B. Thc closing Load Sensitive lBehavior (R 0L) term of "N/A' indicates that the valve is "limit" switch controlled and RI OL does

not apply.

C: The stem factors arc shown to be conscrvative whcn tcst results arc compared to thc calculatcd values.

D. Thc picking loads are shown to be conscrvative and correspond to those in thc D13R calculation.

E. Thc unseating force during the static test bounds thc unseating force of the DI' test.

F. The calculated seat wedge friction factor (VI-) for opening is higher than that used in the D13R calculation, but adequate

margins exist between reconciled thrust/torquc and the opening nmotor capability.

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

11. Thc PROBLEM flag in the closintg direction betwcctt the reconciled thrust to the CST trip thrust indicates a narrow

margin. but this valve is position seated with the position of the valve stem monitored to ensure the valve is hard seated

each tinse the the valve is stroked closed when the 'limit' switch trips the valve. Adequate margins exist above the CST

to the motor capability and to the naximlum limits.

I. The PR OBLEM flag in the closing direction for Melthodology Margin indicates that the reconciled thrust is greatcr thani

the calculated mininmum required thrust in the DBIR calculation. This is influenced by the high DI) effect force experienced

during the DP tcst-which results in a high closing VP and reconciled Dl' Load component. The reconciled 1)1' Load

compotnentt is much larger thani the vlalue calculated in the DlB R. I lowever, adequate margin exists betwecin the

reconciled thrust and the closing mnotor capability.

J. To take into account the 'Aging Issue", adequate margins exists to allow for degradation of packing coefficients.

partial loss of lubrication. wcar of valve/act uator's internal parts, and a i increasc in valve's surface friction coe[ficients.

6.0 Conclusions:

A. Thc valve's fital setup is acccpl:l)le. I)BR Cailculation friction factor methodology arc provci to bc conscrvative

with adequate margins.

B. B) successful stroking of the valve (including indication of flow isolation) during the Dl' 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: < 2,/9

CHECKED BY: -rgl,11/1,
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MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

30-Jun -95 lt a c 3
Valve UNID:

I -F-CV-68-332-13



EPM-PJA-0063092 ATTACHMENT 2

MOV RECONCILIATION
WATTS BAR NUCLEAR PLANT UNIT 1

) O-Jua-9) Ps l~e 4
l 

I Vstve tJNI I:IX.0 Dctcrmination of lPacknj losd 
|1-IiCV-6X-332-11

1 Packing Load, Static Test Oen & Close, lbs (Line Press - 0)
1261 ARSISC - Ave )Running l oad Sliic Close. lbs. 17*1226 -ARISO - Avc Running load Starc Opcn. lbs. 'L'

2A Piston I-o;d Silsic Tcst (1IS'I'), Ihs (ILinc Pressurc. S'lP is known ard lo= 0) (Used irs Prickiui I LIfs)| _ _ _ _ __ - IPNI.ST - 0 ° - Pislorr Lohd Stulic rest - S1LP II 1 % sI) s S) /4
2B Packing Load Static Test, lbs (Line Pressure, STLP, known & not = 0I_ ., 1261 1 'Ci load Static'resi Close - ARILSC - iPNI.srI226 - reek l.oad Sirsicllel Opcn - A1LSO -]'NtSr
3AEsimated Pa kin Load Static Test, lbs [Line Pressure, STLP is not known)

1244 1 - (ARLSC + ARltSO)/2 - (-D + 1. /2
3B Estimated Piston Effect Load Static Test. lbs (Line Pressure is not known)

IPNLoS.t - I is IA5 SC - AIrSO /2 - (1 - L /2
3C Estimated Static Line Pressure from Piston Effect Load. lbs STLP.4 '-I 14 - 4I'-NIT-/ IgsE2aI'i 9. 0A OPENING RECONCILED EVALUATION

.ISrAC IJ I6677 lbs .9.0 Miscettoneous Intermediate Calculations 1)1' 3 5161 lbS.
Urisesatirr, lord dtirirge o sciriri direction Dl' iesi DI 1< 5161 lbs.

° l bs - = J ~Jj {- Meaisured Unsering Th - Mcsured I) Dl''I-l
l If Unsrzegin Loasd<0,0. runr nissignvseltcotIP a R~conclied UnseaingLosing ar gc 21

I'oinr J DP: Point K Dl': 1oint I STNTIC:Maex Rcq'd Opcninghlrusl to overcome Dl', OINTrs .J &a K : 44,2 4412 56S lbs |sSX Req'dOpeningTOroucI o VerOe1CDI POINTS J & K 2: .721 40.15 23.72 fr-lbs
Masdmuin Stern Ficor (SF). POINTS.1 or I):- 0.0054 0.0091 0.0042 Sl
,sax Rcq'd Orning utisri o overcme l)'. GlrEATER OF1'01N-rS I J.& i: 4412 lbs

Pslon Effect baser]ton DPTest LinePressure ('ull 0 wa 2754 lbs

10.0 E ui ment Error determination
1ss - Thrust Scnsor/EauipError YES 9.8 % Reading o'f'C o of full csile cvatun ion

- ThruseSnsor/P si Error .0 % Readin SMB SiZE = 0
fTC - TarqueSensor/Equiprro 0.0 %Readin 000 67 lbs.ITTC - utusrSensor/Equip Error o lbs. - > 00 117 Ilbs.ITTC - TorquvScnsor/Equip Error 0.0 ft-lbs. -- >| |° 200lbs.SS - Thust Snsor/I' vi rror .D| % Caaci | 1 375|lbs.
SS - Thrust Snsor/ si Error a lbs. 2 500 lbs.
55- TbusoSensor/ vi ECrror 0. fi-lbs. 3 1000 lbs.

as IOVATSDivs/Equi Error 3000 | 2.0 %SReadin 000 1.0 fl-lbs | -

00 2.2 ft-lbsIIVA lied NO 0 %Readin 0o 5.9ft-lbs
! able below 1 9.2 f-lbs

2 125 fl-lbs
I i 31 30.0 fl-lbs
Io I N 1' - Ic I li

Surnarrtion of F vi vcirt lrcor El:. !. !-lS. Rermur.t'bilit srvluesiore -II
Iome.Erior- | 10.0 Percent As Left TSS = DP TST TOR =

N/A N/A |-
CASE EVALUATION, As Left

> 1.00 CASE1 >50'# 5
>1.00 CASE 2 ! 5o'# 10

A1.00 CASE3 >50# 10
I 1.00 CASE 4 <50Y 20

R EI-t-lRNCES: 107930114839.9 IOVATS ER 5.0 IATN-VTML2 00 . section 0350
-07930114890. TLEDYNET-RA7I16A | 

i-

PREPARED BY:'2!g? i 4
0s/-

CHECK BY: -Ž- 7/,/9T
5 ~THIS PAGE ADDED BY REVISION s
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-BN DYNAMIC TEST OF MOTOR OPERATED 
TI-85.012

- 1VALVES-PROVIDING PORV AND RCP Revision 0

SEAL RETURN ISOLATION 
Page 34 of 66

n t 4.APaae of Date __3-_9_

6.1 Test of 1-FCV-68-332, 1-FCV-68-3
3 3 (Continued)

[453 CALCULATE maximum differential pressure 
,(DP)

across 1-FCV-68-332 using information 
from traces

on multichannel recorder as follows.

-- Col 1

1-FCV-68-332
STROKE

Al OPENING

B| CLOSING .

Col 2

UPSTRM
PRESS
(PT1,
psig)

__l ~ I

d z /~

Col 3

DOWNSTRM
PRESS
(PT2,
psig)

0

D I l

Col 4

DP (psid)
(Col 2 - Col 3)

: 5-~ _

Co1 5

DESIGN DP
(psid)

2260

Col6 Col7

DESIGN DP
- (psid)

1880

2100 1750

VERIF BY

I 3z99

I

I- S_2z

[46] IF Col 4A or 4B < 75% DESIGN DP, THEN

INDICATE in Chronological Test Log 
that data for

this valve may be outside of range 
for

extrapolation to 100% DP condition.

[473 ENSURE PRT level is minimized ro the extent

nrac'icable.

[483 ENSURE PRT spray is capable of operation.

[49] ENSURE ?-T temperature is below 112°F as indicated

on 1-TI-68-309, RCS PRT TEMP [1-M-4].

[50] ENSURE MOVATS equipment and multichannel 
recorder

for nressure and motor current are ready to monitor

closing of l-FCV-68-333.

ODerations

o rations

°? rations

:3

-I

T185012.FNL

.7

INITIALS
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VkT-orLot VELS cReision 6 ^|-b2

C63c5 OS/ Co3G - AV Page 15 of 34

LPPFEN-IX A

gA TEST DAT SEEFT PAGET 032 OF -61

Valve ID I Y31D2 68 7 Z- B WID 10o 9K O1[3 -o

SECTION I: SYSTEM INFORMATION

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

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

NOTE 3 Circle Test Performed below:

GX Static . . . . . . . . . . . . GO TO Section II if Static is circled.

B. Differential Pressure Test . . COMPLETE Section I DP data below.

Flow Rate GPM or LB/HR

Pressure Upstream Open: PSIG Pressure Downstream Open: PSIG

Pressure Upstream Closed: P pressure Downstream Closed: PSIG

Average Fluid Temperature: 
DeZ- -

Flow Instrument Accuracies: 
% FI Numb PI Number-

Elevation: Ft above sea level.

SECTION II: PEPFOPIŽ1AINCE SECTIONS

Motor Current Signature Acquisition.

Switch Monitor Signature 
Acquisition.

Spring ac}' Monitor Signature Acquisition.

Spring Pack Calibration. 
C

Torcue-Thrust Setpoints Adjustments. 
ew

Torque Thrust Cell Signature Acc-uisition.

Quick 5.em Sensor Signature Acquisition.

other:
D

PRCOED the vendor Calculations used in section 6.1.

0>22t47- 77J5i D W' c
i n L~z< - 1-R 4 r11 (P - -

... . - . - - - - . -

.05010
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- Page 16 of 34
LPPEYDIX A

~ -~ 
Page 2 of 5

TEST DATA SHEET T76- 7 I6// ?47

-91T0 TRA350 3
SECTION -III: TARGET THRUST p A GE 03 3 OF 6 1

Target Thrust Determination OpeinrIsroe

Required Minimum Thrust at Torque Switch

Test Equipment Accuracy I 1: 10

Adjusted Minimum Thrust at Torque Switch Trip: I 'D'S
Guaranteed Maxlmum Thrust at T.S.Trip: ( >

Test Equipment Accuracy # 2: (0

Adjusted Guaranteed Max. Thrust at T.S.Trip: I;

Ma-ximum Total Thrust: [4CO

Test Equipment Accuracy 1! 3:

Maximum Adjusted Total Thrust: 11 .

Target Thrust Window -

Minimum Target Thrust at Torque Switch Trip:

Maximum Targee Thrust at Torque Switch Trip:

Maximum Allowable Total Thrust:

Closing stroke
27q~5 @LBS

l21e76 LBS

'1V5 t LBS

I--- ZZ. LBS

LBS

i7L Ltc LBS

Z2l126 LBS

1 112/tq LES

I rV7 LBS

Rapid Impact Overload Criteria: / f

SECTION IV: STATIC TEST

Static Test As-Left Thrust Verification Ooening strokalClosing Stroke

Average Rurning Load: t Z(D LES

Thrust at Torque Switch Trip: LBS

Total Delivered Thrust:

Static Test As-Left Toroue Ve-ification /
Torcue at Torcue Switch Trip: I / Q[ IT-LBS

Total Output Torque:

Sttic Test Aos-Left S-lnc ?ack Disslacere. - n.

A.vailable Displacement: __ __

Displacement at Torque Switch 7r-i: / in.

Total Displacement: , :in.

Stem Factor:

Torque Switch Setting AS LFT

Rapid Impac: Overloadcng Test

/ 1/5/Z
,~' ~~i~R1 at'e /

53

050jj

I 'D SIB
__1_,@?q

-- L5_L±L_
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CLOSED 5TA-l OPEN

r-I

~o~

1- --- 11-1
Z_

51�A�
- - - - -,-- . -

15
C-

K-< 1-FC
Sw itch:
THI C
HX: I
Direction:

B STAT FRIC BK PT I Li J UNSEATING

C BEGINING RL 11 K DP EFFECT

D AVERAGE RL L POST DP / AVE RL / k

E ENDING RL f2 Z M ENDING RL

F DP EFFECT |A

G CST VqDD

H TOTAL PEAK L[q ft

I TOTAL FINAL ILi 15 z ZERO LOAD 0

El

V-68-332-
Y232\T5'

y232\T3
F UX: I

I

. 1L17
I I I I I L I I I I I

7 5n f A A7 fiO t 2 A

�l.

0. o0 Q
6 LB-

a. 00 Sec.

,\D

tS

04

c'N-

-A-, z~

-

. ...... .......

I tX

1 ?n

i

4 nnA nA
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CLOSED 5TA-' -o zqcu r 1L OPEN

B STAT FRIC BK PT II.S J UNSEATING

C BEGINING RL ID.% K DP EFFECT

D AVERAGE RL |1- t L POST DP / AVE RL

E ENDING RL IO L't M ENDING RL /

F DP EFFECT 1A _

G CST H .i1
H TOTAL PEAK ____ D_5

I TOTAL FINAL LlS.G/ Z ZERO LOAD J

(< 1-FCV-68-332-}
Switch: Y232\T5
TQC : Y232\Ti1
HX: I + UX:- I
Directioai: I

0.000 Q
@ Ft-lb

-WfiE06 Sec.

r H

- - - - --- - -- -- - - -- -- - - -- - -- - -- ---r - --H

I ,I I , . I

7.20.. .to

10'

Cl
t n k

k-k 1 W

,-4-w

cr� Sz�
L-ID 9

III

B .-In1. 111. ( . ne



0 I --- . - --< e 1
I -- .- .

0

\1

_-_,0n w

I -- - - - - - - - - -

l Il -
I I I

II

.-I I ".)In

Z�l
'�Z-
1�11

Z�t-

-k
k�-

{Ki-FCV-68-332>)
Switchl: Q232\T1
THC : Y232\T8
HX: IOUX: 1
Direct iovi: 'I

F e LB
-A. Boo Sec .

r-C

-O

Ar no 7 70 newxiy
l |

j-

2
11
11
1

II

I II

? 'in,--i ")n



CLOSED OPEN -TA-'icL C- 09-- FTIL

V-4

to

C:>00

Ci)
00

-KK i-FCU-G8-332\>)
Switch: Y232\T1 l
TQC : V232\T9 I
HX: I + UX: 11

. I
Directioii I

@ Ft-lb
R.0 00 sec.

/4

�

-ry-rJr�TAThr1,�rTT¶7

nAI1l1 1 .2? 2. 1 ,1 .1 d" n ( 0P ? 9fj 11 '10

B STAT FRIC BK PT J UNSEATING 3 't q

C BEGINING RL K DP EFFECT A

D AVERAGE RL L POST DP / AVE RL

E ENDING RL M ENDING RL o Ot

F DP EFFECT A-
G CST

H TOTAL PEAK

I TOTAL FINAL Z ZERO LOAD _

-

\-

'I-
0

t\ r"s

I , .- .I I.

p - - - - - - I . . I . . -1

L---- £,L,- ,-' ?' I|

II



X ri

CC)

OPEN

B STAT FRIC BK PT 351 J UNSEATING

C BEGINING RL K DP EFFECT A
D AVERAGE RL C) L POST DP / AVE RL /A

E ENDING RL 3N t J M ENDING RL /

F DP EFFECT _ ___ Iz

G CST 3
H TOTAL PEAK IS5L6 1

I TOTAL FINAL Z5 Z3 't z ZERO LOAD QfZA 1711

KK i-FCV-68-332',
s Switch: Q232\T2
THC : U232\T11
HX: I+ uX: 1i
D irectimi: I

i LB-
-0 a 000 Sec .

j S A.Y V vtr r -

E.

El

- - - - - - - - - - - - --

I ..

. -t .
II I I

0.0A 41. zn

CLr.SEDn 't)' [ >,4K 1

/6

'I-

7, 2Fi n, 10

PI --- "-- . . . ------.

- -

I.
III

.~ . . I . ........

:!;.-, !-i ;;, :., :;- !, ! , , :
..- -. - . .. I . -~ -- . -~ . .

I � 20



s-4

0

* V

I F !.i7!j~ it s. I
P'

1- - -1 - -- - --. - -- - - J

OPEN

K< 1-FCJ-68-332-)
switch : 3232\Tz2
TQC : V232\T11
HX: i + UX: 1I
Directiioi: I i

. 1),
0 . 00 v i

t- FT-LB
-g f @ Sec.

-----

- - -- --

f
----------------------------------

~L / H1/

I36 I.2 I9.I.40II

9.60
i .28

CLOSED 'D? P i & F-cl[i

STAT FRIC BK PT L lol J

BEGINING RL 29Ll-I K

AVERAGE RL Z~O L

ENDING RL 3O ll

DP EFFECT tWI-

CST I 0 lO D

TOTAL PEAK

TOTAL FINAL DDq. 5

e -

t --'tz-

I% I Z1s

(\ I
01' t

0 ,40,7 2133 r G2.40



-I .. I ~ . . - - -f - - - -

..-. . ... .* - .. . . . -- .- -

OPEN, t-?, p -l-fg~ I D L- I 6-r

CD

B STAT FRIC BK PT L J UNSEATING

C BEGINING RL K DP EFFECT Lt

D AVERAGE RL L POST DP / AVE RL Zlll

E ENDING RL N' M ENDING RL

F DP EFFECT /_ __-

G CST / -

H TOTAL PEAK __

I TOTAL FINAL z ZERO LOAD

/ 'Zr ' -IK
_j -e..

IK
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