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CALC. NO. _IP3-CALC-SI-01772 REVISION _0 |
CALCULATION IS: PRELIMINARY ___ FINAL X _

NAME . ' SIGNATURE DATE

PREPARER: PC.Xie P2 1196
CHECKER: A.D.Harrison agoln gy - 1
- (DESIGN) VERIFIED/NA F.W. Martsen

APPROVED: K. Eslinger 2106
ORIGINATOR: NYPA ® OR OTHER O ’WL
SYSTEM NO./NAME SI-MQV-1835A Pressure Locking Analysis
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ONLY

QA CATEGORY: __| DISCIPLINE: MOV STRUCTURE:____. N/A_
MODIFICATION NO./TASK NO.___ GL-95-07 DBD REF. NO.____ N/A

. 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

1 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 SI-MOV-1835A N/A v N/A N/A

'RELATED DOCUMENTS

NYPA COM-RPT-0002

IP3-RPT-MULT-1763

. IP3-CALC-SI-01057

IP3-RPT-MULT-01279

RELATED DRAWINGS

NONE

SECURITY: (Y/N) N

'COMPUTER PRINTOUT: (Y/N) _____N




IrNew York Power
‘Authority
: Calculation No. _IP3-CALC-SI-01772 Revision No. VO v
Project: neric Letter 95—07 ' Page’ 3 _ of 4
Subject: SI-MOV-1835A Computed by:_Philip ‘ Date: 2/11/96
' Pressure Locking Analysis Check by:_Andrea D. Harnso oL Date: 2/11/96
P1 = Upstream Pressure at valve inlet, psig P1 =21 (IP3-RPT-MULT-01763)
PB = Bonnet Cavity Pressure' psig P8 =1622 (IP3-RPT-MULT-01 763)
P2 = Downstream Pressure at valve outlet, psig P2 =900 (IP3-RPT-MULT-01763)
AS = Seat Area, in? AS = =12.965 (IP3-CALC-SI-01057) -
SA = . Stem Area, in? SA =2.074 (IP3-CALC-SI-01057)
Ploeumed = Packing Load, Ibs PLoumes =2500 (IP3-CALC-S1-01057)
MCUV = Motor Capability, Ibs (Degraded Voltage) MCUVp., =10,099 (IP3-CALC-SI-01057)
Touraied vore = Capability at Degraded Voltage, ft-Ibs T dograded vottoge = 173.7(IP3-CALC-SI-01067)
ctsal = Packing Load, Ibs PLaclual = 800 ( MOVATS Test Date 9/14/94)
SF o = Stem Factor SFua=0.0115 (IP3-RPT-MULT-01279})

Opening Thrust Requirement Determination:

Theuse,,,

Thrust,,,

Opening Thrust Requirement with actual packing load:

77"""0«

Thrust,,

Margin % Definition:

= [(PB-P1)+(PB-F2)(AS)(VF)~(SA)(PB) +(PL)

= [(1622-21)+(1622-800)](12.965)(0.5)(2.074)(1622)+(2500) = 14,185 I

= [(PB-P1)+(PB-P2)|(AS)(VF)~(SA)(PB)*(PL o)

= [(1622;21)*(1622-9@)“12.965)(0.5)-(2.074)(1622)+(800) ='12,485 Ibs

(Capabdxty-Requwmt) x 100

mf..-'

) Requmnt

g

(10099 - 12495)x 100 _ _qq9,

12,485

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

Authority :
Calculation No. IP3-CALC-S1-01772 Revision No. _ (o]

Project: -Genetic Letter 95-07 i Page 4 o Of 4

Subject: SI-MOV-1835A - : Computed by: _Philip C. ﬁ%ate: 2 l[.&lﬁg
Date: Q‘lib"

Pressure Locking Analysis Check by: _Andrea D. Harris;/n Ei &

it

Actuator Capability under actual Stem Factor and Deg-rad'ed Voltage:

173.7

= 15,10¢
00115 _ 1104

New Capability =

Therefore:

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

(15,104 - 12,465) x100 _
MARGIN=— 12,495 21%

The opening thrust capability at degraded motor terminal voltage of the subject actuator is 15,104 |bsf. This proves
‘that the actuator has moderate margin ( 21% )} over the opening requirements postulated in the pressure
locking/thermal binding report (IP3-RPT-MULT-01763). The Stem Factor of Thrust,,, calculation is 0.0115, as
determined in IP3-RPT-MULT-01279.
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h | | o S 1P3 DESIGN VERIFICATION CHECKLIST
. . ' | ' O~ JAF page1of4
| CDENTFICATON: . ] osoeune
Document Title: JZ-L0v 48254 /?wm?f Lotdtol Y (] mEC (] '
(print tile)
(]

: 77 “C#/C." SZ—C/T72. e [l c/s [] simutator
Daoc. Number: Doc. Revision: _£2 0 oer /y&/

z - - Tepechy)

QA Category:
‘METHOD OF VERIFICATION
P}/ Design Review [ Aternate Calculations [] Qualification Test

Selected Verifier: ﬁn?f;_é%wf&‘/ 5P wPosed.

nnt name_gdepartment_phone ext.

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

1. Were the inputs correct and incorporated into the design?
Explanation: Vo £ — foL [MAVZE ANE TALEA FRAY Af7RNEL LLRen C8

2. Are the physxcal and functional characteristics of the proposed design within the approved design basis of the
system(s) structure(s) or component{s)?
Explanation:  A/A — Tk 18 A CALCULAT/CAIA L EVALUATID &/ F T
- 4 Lris T M e X

3. Does the proposed design incorporate license Commitments?
Explanation: A
‘ 7

4a. Are assumptions necessary to perform the design activity adequately described and reasonable: Where
. hecessary, are the assumptions identified for subsequent reverifications when t;he detailed design activities are
completed?

Explanation: /(,/ LS SLEe ) of 40 C

5. Are the appropriate quality and quality assurance requirements specified? e.g., safety classification?

. Explanation: . \,,/ ES - 0/4—7/ Z

6. Are the applicable codes, standards and regulatory requirements including issue and addenda property
identified and are their requirements for desugn met?

Explanation: _ // / /’[‘

BCM-4 - ' o . DESIGN VERIFICATION ATTACHMENT 4.2 i
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o Ko - DESIGN VERIFICATION CHECKLIST
. | page20f4

. _ ' Design Vertfication Guestionnsire ‘
All questions shall be axplained in the space provided

. Have applicable construction and operating experience been considered?
 Explanation: Y S~ A5 ca/c copportt [ Féﬁf 07 LI /e
' yiia’4

WhIch Gontide e 47 /?f/a Xﬂf//t’rff*

8 | Havs the design ?rface mquu'ements for mechanical, electrical/ISC, and civil/structural engineering been
A— . . .

8. Was the appropriate design method used? }/[ S
Explanstion: /¢ £ a/ig /7 Jiok uses g Ve n dor & //L.;/n/ /f/f/f/éc/,o

10. | Isthe output reasonable comparedtomputs" )/55 s
Explanation: 7 /¢ n‘%/%( off'ﬂrﬂ ALorcec zie reas o464/ —

’ 11. Arethespeu'ﬁedparts.equ‘ipmentandpmcessespmpedysdmdformﬁreptmcﬁonAppendb(R.GAand
EQ dassifications required for the application? ’ _

12. | Arethe specified matenals: compauble with each other and the design environmental conditions to which the
material will be exposed? o .

. Explanation: //V/A-_

13. Have personnel requirements and limitations for maintenance, testing. and inspection been satisfied?

14. Are accessibility, mamtenance repair, and inservice inspection requirements for the plant mcludmg the plant
conditions under which these will be performed been considered?

Explanation: /1/ / A
/.

the plant life?

l\ 15. Has adequate accessibility been provaded to perform the in-service inspection expected to be required during

ocm-4 - DESIGNVERIFICATION ATTACHMENT 4.2



g b | | -  DESIGN VERIFICATION CHECKLIST

. ‘ ) | . | pege3of4

[ Hesthe d"'g" property considered radiation exposurs to the public and plant personnel? (ALARA/cobale. |
reduction) _

Explenation: /V/A
| Z

12. Aretheacoepeance critaria mcorporatadhme desfgndownmsufﬁaentm aﬂowvenﬁcaﬁond\atdeslgn S
requirements have satisfactorily accomplished? B
Bplenatio: Vo ¢ 770 con /5ol ok roeednd /f(’(///

c et /70/'/tg [ ;QZ[/@ Trb7 IO Cc2 b /// _Z

18. l Have adequate pre-operational and subsequent periodic test reqmmments been appmpnatsy specified?

Explanation: /f////f’

18. [ Are adequate handhng storage, cleaning and shipping requ:rements specified?
Explanation: ya'd f

. - [ 20" [ Ars adequats identification requirements specified?

21. | Arethe conclusions drawn in the Safety Evaluation fully supported by adequata discussion in the test or Safaty
Evaluahon itself?

ae. ] Are necessary procedural changes specified, and are responsibilities for such changes clearly delineated? |
Explanation: /5 A o S ‘ .

- 23. [N%reqtnmnrenwformoorﬂpreparamn.mew approval, retention, etc., adequatsly specified?
Bplanation: Ve { . Ty 4}; [é&/‘zzzge w i cz[a Zoc edetP gug
corrl 420, V4 (ocesl s

24.' Have supplemental reviews by other engmeenng disciplines (seismic, electrical, etc.) been performed on the
integrated design package?

Explanation: V/— - S y;ﬁx{ La500cH N5 feyyetied PLTE <cefad/os.

Bxplanation: )/,g £

. 25. | Havethe drawmjg sketches, calculations, etc mcluded in the integrated design package been reviewsd?

R ‘ ‘
DCM-4 DESIGN VERIACATION ' ATTACHMENT 4.2 I
Rev.No.3 : ° . e oaa . a



DESIGN VERIFICATION CHECKLIST
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" Design Verification Questionnaire

Explanation: A7 //;‘—'
7/
27. | Doss the design for check valves meet the intants of INPO SOER 86-03?
‘Explanation: A/ S
Ve
28. | Is the plant reference simulator physical and functional fidelity affacted and it's design changa been factored into the cost?
Explanation: | /V / ;4\- -
Z
29. | Are all references listed (including design calculationlanaleis) that wers used as part of the design review?

Explanation: /)/[ S ~UEE Cacl e 3

REMARKS/COMMENTS:

Complete:

Design Verification % Z

. FREL 4;% . %/ //"/7/6

E DCM-4
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