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CALC. NO. IP3-CALC-S-01773 REVISION 0 
CALCULATION IS: PRELIMINARY __FINAL X.

PREPARER: 
CHECKER: 
(DESIGN) VERIFIED/NA 
APPROVED: 

ORIGINATOR: 
SYSTEM NO./NAME

NAME 
P.C. Xie 
A.D.Harrison 
F. W. Martsen 
K. Eslinger

NYPA 0 OR OTHER 03 
SI-MO V-i1835B Pressure Locking -Analysis

QA CATEGORY: I DISCIPLINE: MOV STRUCTURE: N/A 
MODIFICATION NO./TASK NO. GL-95-07 DBD REF. NO. N/A 

PROBLEM / OBJECTIVE / METHOD O L 
Assess actuator capability versus requirements under pressure locking conditions.  

DESIGN BASIS IASSUMPTION 

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

SUMMARY ICONCLUSIONS 

Actuator is capable of operating under postulated conditions.  

THIS CALC SUPERSEDES OR VOIDS CALC. NO.  

DISTRIBUTION: C = CONTROLLED I= INFO 
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COMPONENTS____ 

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

N/A N/A SI-MOV-1 835B N/A N/A N/A 

RELATED DOCUMENTS 

NYPA COM-RPT-0002 

1P3-RPT-MULT-1 763 

IP3-CALC-SI-O1 060 

IP3-RPT-MULT-O1 279 

RELATED DRAWINGS 

NONE

SECRIT: YIN NCOMPUTER PRINTOUT: (Y/N) NSECURITY: (Y/N) N



New York Power 
Authority Calculation No. iP3-CALC-Sl-01773 Revision No. 0 

Project: Generic Letter 95-07 Page 3 of 4 

Subject: Sl-MOV- 1835B Computed by: hliC. Xie~ Date: 2/11196 

Pressure Lockina A nalysis Check by: Andrea D. Harrisi I41 Date: 2/11/96

Upstream Pressure at valve inlet, psig 
Bonnet Cavity Pressure, psig 
Downstream Pressure at valve outlet, psig 
Valve Factor 
Seat Area, in 2 

Stem Area, In2 

Packing Load, lbs 
Motor Capability, lbs (Degraded Voltage) 
Capability at Degraded Voltage, ft-lbs 
Packing Load, lbs 
Stem Factor

P1 = 21 (iP3-RPT-MULT-01763) 
PB = 1622 (iP3-RPT-MULT-01763) 
P2 =900 (1P3-RPT-MULT-01763) 
VF =0.5 (NYPA COM-RPT-0002) 
AS = 12.965 (IP3-CALC-Sl-01060) 
SA = 2.074 (1P3-CALC-SI-01060) 
PL,,,.d =2500 (1P3-CALC-Si-01060) 

MU,=10,331 (iP3-CALC-Sl-01060) 
Td..d,,.,,177.7 (lP3-CALC-SI-01060) 

P ,= 1100 ( MOVATS Test Date 9/14/94) 
SF_,_ =0.01 21 (1P3-RPT-MULT-01 279)

Onenina Thrust Requirement Determination:

7b =s, -[(PB-P1)+(PB-P2)K4S(VF)-(SA)(PB)+(PL) 

Thrais,, - (182-21)+(1622-900)J(12.965) (0.5)-(2.074)(1622)+(2500) =14,195 lbis 

Openina Thrust Reaurement with actuai ackina oad: 

7hrut [(PB-P1)+(PB-P2)KAS)(V)-(SA)(PB)+(PL.  

Thirugw,,- [(1622-21)+(1622-900)1(12.965)(0.5)-(2.074)(1622)+(1,100) =12,795 1&s 

Margin %Definition: 

Margin = pU~yReureer x 100 

Requwnt 

-(10,331 - 12,795) x 100 _= -9% 
12,795 

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

P1 
PB 
P2 
VF 
AS 
SA = 

MCUV,,,.= 
Tdd -. = 

SF"



New York Power 

AtoiyCalculation No. IP3-CALC-SI-01773 Revision No. 0 
Project: Generic Letter 95-07 page 4 f 4 

Subject: SI-MOV-1 8358 Computed by: biiCiDate: a 

Pressure Locking Analysis Check by: .Andrea D..arrisal~fate:2?hLMcJ6 

Actuator Capability under actual Stem Factor and Dearaded Voltage: 

New Capability =177.7 =14,888 

0.01 21 

Therefore: 

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

MARGmI. 14 , 8  
- 12,795) xlOO =14.8% 
12,795 

C onclusion: 

The opening thrust capability at degraded motor terminal voltage of the subject actuator is 14,686 lbsf. This proves 
that the actuator has moderate margin ( 14.8% ) over the opening requirements postulated in the pressure 
locking/thermal binding report (1P3-RPT-MULT-01 763). The Stem Factor of ThruStpn calculation is 0.0121, as 
determined in IP3-RPT-MULT-0 1278.
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Verification of

Document Title:
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IDENTIFICATION: DtS11CIPUNE 

Documnent Thte: -- >" I]ELEC [1 &C 

Upvtu ] S U imlao 

Doc. Number *- C,41-tWCj..C71773 Doc. Revision: []CS [Smuao [U Other-eZ
GA Category_____________ 

METHOD OF VERIFICATION: 
jk.Design Review U1 Alternate Calculations C]Qualification Test 

Selected Verifier 

Explantion: PJ' ~4( t- ame-7" peuz-,'-- e exr) ~'C 

#xlnto:-7i/ ,f, Desig Veicaion&- Questionare~ )~ ~' 

3. Doese the iptoposet ein incorporated insoe ommimn? 

Explanation: A -1147-1/4el 

Explanation: IZA - 6 T111- / (A c.4 

5. ArDes the apropriae quaity ndorpquaelieassrne reqirmentsseiid ~. aft lsiiain 

Explanation: 

64. Are tauplicablecesstards and pefrtedguatt reuieaent inciise and radenabe proer 
idntifedand, are thei reupiremientf for sbeun eeiiain hntedtie design metiesar 

Exlanation:

II ~ A 
H

11 rld'KA-A .A'V A 1 1. .1. - . - Ur'CC2fr-'K1 %1C0fr-1r1AT1M1



z~wv DEFAGN VERIFICA11ON CH-ECKUST

Designed 4/.icto O eloni 

9. Was the appropriate 'design method used? Y-

10Q Is the outu rasonable comrn d to inputs? 

11. Are the specified parts, equipment and processes properly suited for the fire protection Appendix Rl GA. and 
IEQ classifications required for the apprication'? 

material wilt be exposed?
. Exlanmuon: A' / A-

13. 1Have personnel requremnents and limitations for maintenance, test'%~ anld inspeto been satisfed 
Explanation: z / 

14. Are accessibility, maintenance, repair, and inservice inspect on requirements for the Plant including the plant conditions under which these will be performned been considered?1
Elplanation:

15. Has adequate accessibility bean provided to perform the in-service inspection expected to be required during I thieplant life? 
Exlariatim-A l

DESGN VER~CATr~ 
A,,

I
I DCM-4

IVI,4-
7' 0'

UMK3N vauFmww A' -. -- . - I
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r- LLYr'4t "40/g 6 t~
/ /, ,

18B. IHave adequate prWrational end subsequent periodic tMa r ir -ements been aPrxm specified? 

19S. IAre adequate handling. store .ae. cleaning and shipping requirementsspecified? 
Exp~lanation: /A 

20. 1Are adoquate identification requirements specified? 
Exlnatn 

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

24. Have supplemental reviews by other engineering disciplines (seismic, electical. etc.) been performed on the intograted design package? 

25. Have the drawings, sketches, calculations. etc.. included in the integrated design Pckag been reviewed?

DESIGN vmiraR&KnmDW~V-
ATThfr%&A=PKrr A o5 I

Verification Guestionrwim 
All questions shall be WakW In the space provided 

16. Has the design pmperly considered radiation 8VOSUrS to the public and plant personnel? (ALARA./cobalt 
reduction) 

Explanation: 

17. 1 Are the acceptance criteria Incorporated In the design documents sufficient to snow verific .,Mmfttdasign reqArements have as ly accomplished? 
Bqplanetaorx te S ca',y4k '



DESIGN VERIFICATION CHECKUST 
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I Design Verification Questionnaire 

All questions shall be explained in the space provided 

1 26. 1 Have reviews been performed to identify any ef fect on the Check Valve Maintenance Program? 

Explanation: 

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

Explanation: 

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

Explanation: 

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

Explanation: - ~ ~ e A C ' -3 

REMARKSICOMMENTS:

Design Verification 
Complete: /

H ULM "I llI~SIAN VFRIFICATIflN ATTArUIAEL,' A ~ II
ATTArU&ICLITnFRIAN VFRIFIrATinNUGM - 14


