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PROBLEM / OBJECTIVE / METHOD 

Assess actuator capability versus requirements under pressure locking conditions.  

DESIGN BASIS / ASSUMPTION 

Valve Factor = .5, Degraded Voltage, Stem Friction Coefficient =.2 

SUMMARY / CONCLUSIONS 

Actuator is capable of operating under postulated conditions.  
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________ COMPONENTS____ 

MAJOR PIPE NO. VALVE NO. SUPT. NO INST.NO. PENE. NO..  
EQUIPMENT _ _ _ _ _____ _ _ _ _ 

N/A N/A SI1-MO V-1 835A N/A N/A N/A 

RELATED DOCUMENTS 

NYPA COM-RPT-0002 

IP3-RPT-MULT-1 763 

IP3-CALC-SI-O1 057 

IP3-RPT-MULT-O1 279 

RELATED DRAWINGS 

NONE

SECRIT: V/N NCOMPUTER PRINTOUT: (Y/N) NSECURITY: (Y/N) N
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Calculation No. IP3-CALC-SI-01772 Revision No. 0 

Project: Generic Letter 95-07 page 3 of 4 

Subject: Sl-MOV-1835A Computed by ~ l Chli.XiXd Date: 2/11/96 

Pressure Locking Analysis Check by: Andrea D. Harrisoat Date: 2/11/96

P1 = 
PS 
P2 = 
VF = 
AS = 
SA = 
PL..,.flid= 
MCUVO= 

PLactI~ 
SF,. =

Upstream Pressure at valve inlet, psig 
Bonnet Cavity Pressure, psig 
Downstream Pressure at valve outlet, psig 
Valve Factor 
Seat Area, in' 
Stem Area, in' 
Packing Load, lbs 
Motor Capability, lbs (Degraded Voltage) 
Capability at Degraded Voltage, ft-lbs 
Packing Load, lbs 
Stem Factor

P1 =21 (1P3-RPT-MULT-01763) 
PB =1622 (1P3-RPT-MULT-01763) 
P2 = 900 (1P3-RPT-MULT-01763) 
VF =0.5 (NYPA COM-RPT-0002) 
AS =12.965 (lP3-CALC-SI-01057) 
SA =2.074 (1P3-CALC-SI-01057) 
PL.,je =2500 (lP3-CALC-SI-01 057) 
MCUV 0pm = 10,099 (lP3-CALC-SI-01057) 

Td.,.~d...= 1 73.7(IP3-CALC-SI-01 057) 
PLr., = 800 ( MO VATS Test Date 9/14194) 
SF~r,,,=0.0115. (lP3-RPT-MULT-01 279)

Opening Thrust Requirement Determination:

7hua, - [(PB-P1)+(PB-P2l(AS(VF)-(SA)(PB)+(PL) 

ThnWt,,i - (1622-21)+-(162-900)(12.65)(.5)-(2.074)(1622)+(2500) 14,195 lbis 

Osenina Thrust Requirement with actual Packina load:

Thra=u,, - ((PB-P1)+(PB-P2)]JAS)(VF)-(SA)(PB)+(PL,,,) 

lfrwus,, - [(1622-21)+(1622-900)1(12.965)(0.5)-(2.074)(1622)+(800) - 12,405 lft

Marain % Definition:

Margin (Q (Cafflity-Regadrement) x 100 
Requinnent 

=(10,099 - 12,495) x 100 _= -9% 
12,495

This margin is unacceptable and is based on over-conservative assumptions, as actual stem factor can be used to assess current 
installed margin ( see next page).



New York Power 

AtoiyCalculation No. 1P3-CALC-SI-01772 Revision No. 0 

Project: Generic Letter 95-07 Page 4 -of 4 

Subject: SI-MOV-1835A Coptdy Phl . t:( 

Pressure Lockina Analysis Check by: Andrea .2jarrisdZ Date: Ifr 

Actuator Capablllty under actual Stem Factor and Degraded Voltage: 

New Capabllhiy 177=15,104 

Therefore: 

If the actual Stem Factor is used and degraded voltage is assumed, the margin is 

jL4RW.(1,104- 12,405) xlOO0 21%'Y 
12,495 

Conl-on 

The opening thrust capability at degraded motor terminal voltage of the subject actuator is 1 5,104 Ibsf. This proves 
that the actuator has moderate margin ( 21 % ) over the opening requirements postulated in the pressure 
locking/thermal binding report (1P3-RPT-MULT-01 763). The Stem Factor of ThrUSt.,n calculation is 0.0115, as 
determined in IP3-RPT-MULT-01279.
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IDENTIFICATION: DISCIPUNE

Document Title: j4 ' 93fr;? o r, - ' nELEC UI&C 
D__________________________ [ MECH [1Fire Protect 

Doc. Number.2?Z,1- T '?7 Doc. Revision: OthCSer imlao 

QA Category~ ____________ 

METHOD OF VERIFICATION: 

fli Design Review UAlternate Calculations UQualification Test 

Selected Verifier W'6g ~~prnt name-aepa tnE.pnone er 

# Design Verification Questionnaire 
All questions shall be explained in the space provided.  

1 . Were the inputs correct and incorporated into the design? 

Explanation: Ag~ / 1W417- 4A/'Z 4.',- 75 ,-x/ zAeavr 4'i~' e,'cz 

Explanation: -& 0a~ /' X C4 eC C247C-CM 4 47&4 evf

3. Does the proposed design incorporate license Commitments? 

Exlanation: 

Explanation: e-iJ 1-/ A 64 

5. Are the appropriate quality and quality a ssurance requirements specifiedi e.g., safety classification? 

Explanation: t.~ 

Explanation:

1 DCM -4 DESGN VERIFICATION ATTACHMENT42I
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DESIGN VERIFICATION CHECKUST

Designed /1/.io uedwi 

satie d

9. 1was h appropriate design method used? YZf I.

W-1A L ZA,4:W-1W 

10. 1 is the output reasonable compared to inputs? 

ExDlanation: 7 4 F a ICIJ 117-1 

Expla atiom 72fe I-ezvl C,17e*,It ,

11. Are the specified parts, equipment and processes prope"i suited for the fire protection Appendix Rt QA, and 
IEQ classifications required for the application?

Explen uuurI; (V f ~4-

12. Are the. specified materials compatible with each other and the design environmental conditions to which the material will be exposed? 

.E x ~ a n tia e5 V A : 

13. Have personnel requirements and limitations foirmaintenancetasting aid Inspection been satisfied? 
Exlrtm zA'(

14.. Are accessibiity maintenance, repair, and inservice inspectOn requirements for the plant including the plant 
Iconditions under which these will be performed been considered?

Exvlanatiom

15. Has adequate accessblty been provided to perform the in-senm4ce inspecton expected to be required during 
the plant life? 

Exlanation.

DCM-4 
0-, kj- '11

DESIGNVERFICATUN
ATTACHMENT 4.21
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DESIG3N VERIFICATION CHECKUST 
page 3 of 4

,i, , j.~-L~.fl 5.

17. 1Are the acceptance criteria incorporated In the design documents sufficient to allow verification that design 
[equremnts hae satisatorily, accom~plshed? --

xlnaton: '/cS. eC0&4Z4!';/t e1, X' r(c I , ,v d/7( P/L ' /'pr Z'iq/ ~ h- ~ ~- ' -L.. -a- 4 A A

16. Have adequate p rartional and subsequent priodic test reurements been apprpratel spcifled? 
Explanation: 

19S. IAre adequate handling. storage cleaning end shipping requirements specified? 
Exlnation: _________________________________ 

20. 1Are adequate identification rqirements specified? 
Exanadm: ~ ' 

21. Are the conclusions drawn in the Safety Evaluation fully supported by adequate discussion in the test or Safety 
IEvaluation itslf?

22. Are necessar E22ural changes specified. and are resposbilities for such c as learl derineatad? 

Epanation:V 

23. 1Are reurements for record prpration review, ae t retention. etc., 
S anation: V,,4- -o o ae i' 

24. 1Hawe supplemental reviews by other engineering disciplines (seismic, electrical. etc.) been performed on the 
integrated design package? 

Exlnation -I-J£ ''J c tW 

25. [Have the drawings. sketches, calculations. etc.. included in the integrated design pckage been reviewed? 
Explanation: V

DESN VERIFICATONDCM .4 IRev. No. 3 ATAIVIE 4.

b.. i/IA,

Design Verification Quesdommkv 
An questions shall be explained In ft spew provided 

1113. Has dw design properly considered radiation exposure to the public and plant personnel? WARA/cobalt 
reduction)

I
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DESIGN VERIFICATION

I Design Verification auestonnaire 

All questions shall be explained in the space provided 

F 26. Have ..reviews been performed to identify any affeact on the Check Valve Maintenance Programn? 

Explanation: 

2.7. Does the design for check valves meet the intents of INPO SOER 86.03? 

Explanation: 

28. 1Is the plant reference simulator physical and functional fidelity affected and it's design change been factored into the cost? 

Explanation: 

29. 1Are all references listed (including design calculationlanalysis) that were used as part of the design review? 

Explanation: -- ,46 - / ~-3 

REMARKSICOMMENTS: 

Design Verification 
Complete: 0 44/

I DCM .4 ATTACHMENT 4.2 11


