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PROBLEM

BJECTIVE /{ METHOD

Assess actuator capability versus requirements under pressure locking conditions.
ASSUMPTION '

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

SUMMARY / CQNQLUSIONS

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-1835B N/A N/A N/A

RELATED DOCUMENTS

NYPA COM-RPT-0002

. 1P3-RPT-MULT-1763

IP3-CALC-SI-01060

IP3-RPT-MULT-01279

RELATED DRAWINGS

NONE

SECURITY: (Y/N) N ~ COMPUTER PRINTOUT: (Y/N) N
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. -Calculation No. _IP3-CALC-S1-01773 : Revision No. 0
Project: ~ Generic Letter 95-07 : Page 3 ' of 4
Subject: S-MOV-1835B __ ' Computed by:_Philip C. Xi Date: 2/11/96
Pressure Locking Analysis . Check by:_Andrea D. Harrison ¥]_Y{~ Date: 2/11/96

P1 = Upstream Pressure at valve inlet, psig : P1 =21 (IP3-RPT-MULT-01763)
PB = Bonnet Cavity Pressure, psig PB =1622 (IP3-RPT-MULT-01763)
P2 = Downstream Pressure at valve outlet psig P2 =900  (IP3-RPT-MULT-01763)
VF = Valve Factor _ VF =0.5 (NYPA COM-RPT-0002)
AS = Seat Area, in? o AS =12.965 (IP3-CALC-SI-01060)
SA = - Stem Area, in? SA =2.074 (IP3-CALC-SI-01060)
PL. ., = Packing Load, Ibs Plisamed =2500 (IP3-CALC-SI-01060})
MCUV, .= Motor Capability, Ibs (Degraded Voltage) MCUV,,., =10,331(IP3-CALC-SI-01060)
T dograded voitege = Capability at Degraded Voltage, ft-lbs Taegraded votage = 177.7 (IP3-CALC-SI-01060)
PL = Packing Load, Ibs : Pliww = 1100 { MOVATS Test Date 9/14/94)
SF, pu= Stem Factor SFpenm  =0.0121(IP3-RPT-MULT-01279)

Opening Thrust Regulremoﬁt Determination:

Thrust,,, = [(PB-P1)+(PB-P2)|(AS)(VF)-(SA)(PB)+(PL)

Mw - [(1622—21)*(1622—@0)](12.%5)(0.5)-(2.074)(1622)+(2500) = 14,195 bbs
Opening 'I_’hruﬂ Requirement with actual packing load:
Thrust,,, = [(PB-PI)+(PB~P2)J(AS)(VF)-(SA)(PB)*+(PLycs)

Thrust,,, = [(1622-21)+(1622-900)](12:965)(0.5)-(2.074)(1622) +(1,100) = 12,795 Ibs

Margin % Definition:

- ‘ (Capabiiity—kzquircmu)xwo
Margin " Requirmens

_ (10,381 - 12,785) x 100 _ _
12,765 19%

This margin is unacceptable and is based on over-conservative assumptions, as actual stem factor can be used to assess current
instalied margin { see next page).
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Subject: SI-MOV-18358 Computed by: _Philip C. Xi§Date: _ 2. I, 9
Pressure Locking Analysis : : Check by: _Andrea D. HarﬁsoﬁE!(j! Date:ZIN Clb

Actuator Capability under actual Stem Factor and Degraded Voltage:

177.7

- 14,6
00121 4880

New Capability =

Therefore:

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

- 12,785) 100 _ 14 g0,
12,795 = 148%

MARGIN-{14.686

nclusion:

The opening thrust capability at degraded motor terminal voitage of the subject actuator is 14,686 Ibsf. This proves
that the actuator has moderate margin { 14.8% ) over the opening requirements postulated in the pressure
locking/thermal binding report (IP3-RPT-MULT-01763). The Stem Factor of Thrust,,, calculation is 0.0121, "as
determined in IP3-RPT-MULT-01279. '
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| IDENTIFICATION: | | DISOPUINE:

~ Document Title: SZLrot -—/&,?fﬂ/?{t’ﬂ(,ﬂgzd/mé—dcu{yﬂ [] eec (] 1sC
e } n MECH [] Fire Protect
Doc. Number: J/ 2 "CAZC—'}..Z ~o/7 B .Doc. Revision: (2 [] C/8 [] Simulator -

- [1 othergZ? // 1
QA Catagory. o : _ Tspeciy) ; "
METHOD OF VERIFICATION: | B

ﬁ(_ Desi‘gn Review [] Atternate Calculations [] Qualification Test
Selected Verifier: %%%% .&/) /4//%67&}

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

1. | Were the inputs correct and incorporated into the design?
Explanation: V£ £~ /4L VAV BRE JTANEAL FRPT ASTRNEDY LEFLCAH CES

2. Are the physical and functional characteristics of the proposed design within the approved design basis of the
system(s] structure(s) or component{s)?

Explanation: //VA,L m JhlL JEA CALCLLATICA? POR AN LIS/ Orrrét/

3. Does the proposed design incorporate license Commitments?
Explanation: . s
» /s

a. Are assumptions necessary to perform the design activity adequately described and reasonable: Where
_ ecessary, are the assumptions identified for subsequent reverifications when the detailed design activities are
completed?

Explanation: _ l//f A AL FE/ CF (AL é‘

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

Explanation: /\/ s — L /47'/

6. Are the applicable codes, standards and reguléto‘ry requirements including issue and addenda properly
identified and are their requirements for design met?

Explanation: 7 /f//' /6

“ NMAA_A PECQIPN I\ ADICINATIOA T . ATTAMLRAFAIT A A "
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Design Verification Guestionnaire -
Mqueeﬁomchatlbeoxplahedhﬂwopocepmﬁdod

Have applicable construction and opereting experience been considered?

Explanation: Vs~ 745 ca /e £opporfd L7 0207 FI7E rooye @
WHICH &oriZders o 2L & /r ? €Xﬁf//é’/f’ﬁ\

. 8. Hava the deslgn ace requirements for mechanical, electncal/ ISC, and civil/ structure! engmeemg been |

| Explanstion: //5/4

8. Wes the appropriate design method used? y[ S
Explanation: J /¢ / a/co/zz Zick uces < Farderd ///w/n/ Y 2L

- 10. | Isthe output reasonable compared toinputs? V.55 _
Explanation: 7 /¢ /"4"/.7//’&/ cjﬁfw'/z L LOVCEL 2170 feasopedy -

. 11. Arethespeciﬁedparts.equipmentandpméessespmpedysmedformeﬁrapmwcﬁonAppenduR.QA,and
EQ classifications required for the application? ‘

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

. Explanation: N/ A
' pd

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

Explanation: /V//F . -

14. | Are sccessibility, maintenance, repair, and inservice inspection requirements for the plant including the plant
conditions under whuoh these will be performed been considered? .

Z

the plant life?

. " 15, Has adequate accessibility been prowded to perform the in-service inspection expectad to be required during

ocM-4 | | DESIGN VERIFCATION arrammmm 1
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. Has the design pmperly oons:dered radnauan exposure to the pubnc and plant per -- ooy ——

|_reduction) .,

12. Areu\eaccepcance criteria mcocpomwdinu\edes;gndoctmmsufﬁaemweMveﬁﬁceﬁonmatdeéign .
requirements have satisfactorily accomplished? . i

Bplengion: V¢ TP con/i50H o4 reecdoad //'6’(//;/

r[//i//ﬂ?l'/jz_W/ﬂ// o C fg//,é/ Z

18. l Have adequata pre-operational and subsequent periodic test requirements been appropristely speuﬁed?

Explanation: ,/y//]’

19. l Are sdequate handling. mmmleanimnd shipping requirements specified?

20. [ Are adequate identification requirements specified?
Explanation: /I/ /A ,

21. | Arethe conclusions drawn in the SafewEvaluauonmllysubpatedbyadequaﬁdiswssbnhmetestorSafety
- Evaluation itseif? ’ '

Explanation: A /A
/ ,

22. | Are necessary procedural changes specified, and are responsabames for such changes clearly deflineated?
Explanation: /5 LA

23. IN%mqummntshrmcaﬁpmpammmmaweppmlmm.adeqmmwspeaﬁw .

Bplanation: Vi f - Ty g cCotdpace i A o a/c ﬁ/ucea’mo 227
‘ cerZyp/ (2L /V///f//Z/acmf -

a24. Have supplemental reviews by other engineering disciplines (seismic, electrical, etc.) been performed on the
integrated design package?

EJquanauon. V/— - S y/ﬁw{ £ umprr/w revieeq. Pl LE scexer/os.

%

25. | Havethe drawums sketches, calculations, etc.. included in the inte ntegrated design package been reviewed?
Explanation: )/,g £

ATTACHACAIT A:I
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- Design Verification Questionnaire
All qusstions shall be explained in the space provided

Have reviews bean parformed to identify any effect on the Check Vaive Maintsnance Program?

Explanation: A / A
7

27. | Does the design for check valves mest the intents _of INPO SOER 86-037
Explanation: 7 ) A
< }

28, s the plant refarence simulator physical and functional fidelity affected and it's design change been factored into the cost?

VExpla-nation: A7)
yd

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

l Explanation: .'/E;C'»- JEE o A4cC FE 3

REMARKS/COMMENTS:

@ =

ign Verification %@
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"L : - . = ) . .
o ﬂ DCM - 4 DESIGN VFRIFICATION : © ' arTacuucur 4



