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August 1, 1991
JPN-91-039

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Stop PI 137
Washington, D.C. 20555

!

SUBJECT: James A. FitzPatrick Nuclear Power Plant
Docket No. 50-333
Generic Letter 8910, Supplement 3
Response to Request for Additional information

Reference: _ NRC letter, B. C. McCabe to R. E. Boedle, dated June 26,1991, " Request for
Additional Information Re: Generic Letter 8910, Supplement 3:
Consideration of the Results of NRC-Sponsored Tests of Motor-Operated
Valves."

Dear Sir:

The NRC requested additional information concerning motor operated valves at the FitzPatrick
plant in the referenced letter. Attachment 1 provides the Authority's response. Attachments 2
through 4 provide supplemental information.

If you have any further questions, please contact Mr.J. A. Gray,-Jr.

! Very tr 'y y rs,
< /m

L. hGj Ralph E. Beedle
Executive Vice President'

Nuclear Generation

cc: next page
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cc: Office of the Resident inspector
U. S. Nuclear Regulatory Commission
Post Offico Box 136
Lycoming, Now York 13093

Regional Administrator-
U. S. Nuctoar Regulatory Commission
475 Allendale Road
King of Prussia, Pennsylvania 19400

Brian C. McCabo
Project Directorato 11
Division of Reactor Projects I/II
U. S. Nuclear Regulatory Commission
Mail Stop 14 B2
Washington, D. C. 20555
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'' ATTACHMENT 1 TO JPN 91039

GENERIC LETTER 8410, SUPPLEMENT 3
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
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New York Power Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
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Attachment 1 to JPN 91-039'

NRC Ouestion 1: Identify any modifications (e.g., torque switch setting adjustments,
gearing changes, or motor / actuator replacement) for each MOV within
the scope of Supplement 3 to GL 89-10 since June 1990 or planned for
the future.

NYPA Response: As stated in the Authority's Supplement 3 response (Reference 1), the
torque switches for all motor-operated valves (MOVs) within the scope
of Supplement 3 are now set at the manufacturer's recommended
maximum setting. The Authority reset one of these MOVs (13MOV 16)
to this maximum setting (2.5 from 2.0) during the March 1991
Maintenance Outage. Torque switches for all other MOVs within the
scope of Supplement 3 had been reset to the manufacturer's
recommended maximum setting before June 1990. Attachment 2
shows the current (maximum design conditions) torque switch settings
for the affected operators.

As discussed in Reference 1, modification F190-i97 will replace the
actuator and certain valve components for 13MOV 16. This
modification will upgrade 13MOV 16. It will also address a previously
identified deficiency (Reference 2) in the design full stroke time.
No other modifications or adjustments are currently planned.

NRC Question 2: Provide valve, actuator, and motor type and size, torque switch
settings (in pounds thrust if known), and information necessary to
confirm motor adequacy for each MOV within the scope of
Supplement 3 to GL 89-10.

NYPA Response: Attachment 2 (14 pages) provides actuator sizing analysis spread
sheets for the Supplement 3 MOVs. The Authority performed analyses
for both design conditions and postulated high energy line break
(HELB) conditions. This information is also summarized in Tables 1,2,
and 3 of Reference 1. All of the affected actuators are presently set at
the maximum torque switch setting determined by using the pull out
efficiency, This is in accordance with Limitorque Corporation
recommendations (References 3 and 4).

NRC Question 3: Provide justification for using 100% voltage in evaluating MOV
capability.

NYPA Response: As stated in Note 2 of Tables 1,2, and 3 of Reference 1, the 100%
voltage capability assumption applies only to DC powered MOVs for
postulated HELB conditions (not design conditions). Justification for
this assumption was provided in the note as follows:

The DC MOV motors were designed to operate at a reduced
voltage of 105 VDC, or 84% of nominal bus voltage. The 105
VDC limit was based on the results of the station battery design
duty cycle calculations and effectively considered the available
voltage two hours after a design basis loss-of-coolant accident

- _ _ _ _ _ - _ _ - _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _
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concurrent with a loss of battery charging capability. Under
'

HELB conditions, nominal DC voltage would be available to
affoct line isolation.

The AC powered MOVs woro ovaluated at + or 10% of nominal
voltage which was the original equipment spocification requiromont.
According to the FitzPatrick plant Final Safoty Analysis Report (FSAR)
Section 8.6 (Reference 5), the minimum 600 V omergency bus voltage
is 535 volts. This is about 93% of the MOVs' rated voltage of 575 volts.
This allows an additional 3%, or about 17.5 volts, of line loss from the
bus to the MOV motor terminals to reach the 90% level. Voltago drop
calculations performed for Modification F1-89-096 (Referenco 8)
determined that this allowance (17.5 volts) will not be excoodod for all
safety related AC MOVs.

Umitorque SEL 3 (Reference 6) indicates that no reduced voltage
factor is required for 90% of rated voltage. Evaluation without a
reduced voltage factor is, therefore, justified. As required by Generic
Letter 89-10, item e, MOV capabilities with degraded voltago and cablo
voltage drop will be verified.

NRC Ouestion 4: In Information Notico 90-72 (November 28,1990), "Tosting of Parallel
Disc Gate Valves in Europe," the NRC staff indicates that forolgn
utilities are using a valve factor of 0.4 for a now German design of

4

parallel disc gato valve. Describe the rosults of your evaluation of this
Information notico.

NYPA Response: The Authority reviewed Information Notico 90-72 in accordance with
Plant Standing Order (PSO) 28 for Industry Operating Experience
Review (OER). OER 900484 (Referenco 7) included Reference 1 as an
attachment. It concluded that no immediato safety concern existed
because of * leak before break' considerations. The review noted that
Anchor / Darling parallel double disc gate valves woro not tested in the
test program discussed in information Notico 90 72. The OER added
that a final assessment of the required valve factor will be made when
the results of the propesod Anchor / Darling test program (Question 5)
aro availablo.

NRC Ouestion 5: Describe the Anchor / Darling tocting program and its schedule for
completion.

NYPA Response: Attachment 3 providos a summary description of the Anchor / Darling
Valve Co. blowdown test program including a tentative schedule. This
information was obtained from an Anchor / Darling representative on
July 24,1991.

NRC Ouestion b: The safety assessment prepared by the NRC staff in conjunction with
the development of Supplomont 3 to GL 89-10 supports continued
operation for 18 months or one refueling outage to complete any
necessary MOV modifications. Provide a safety assessment to
support continued operation if any correctivo action is scheduled for
completion beyond that date.

_ - _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -
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NYPA Response: Attachment 4 is the Plant Spocific Safety Assessment prepared for
'

ltom 1 of Generic Letter 8910, Supplomont 3. It notes specific features
including parallot double disc gate valvos and the 1 inch warming line
for the High Pressure Coolant injection (HPCI) turbine steam supply.
The 1 inch bypass warming line permits the outboard HPCI cteam
supply isolation valve (23MOV 16) to be normally closed. This avoids
the need for 23MOV 16 to close under HELB conditions and reduces
the flow and difforential pressuro that the inboard valvo (23MOV 15)
would experience. Due to the smaller size of the RWCU and RCIC
lines (6 inches and 13 inchos, respectively), margin (above de sign
valve disc factor) is available at the maximum torque switch setting as
shown in Attachment 2. These features and design considerations
provido additional safety assurance beyond that of tho " standard'
BWR design (the subject of tho genoric assessments performed by the
BWROG and the NRC staff). The NRC sponsorod testing program,
which is the subject of Supplomont 3, focused exclusively on flexible
wedge gate valves. As noted in Reference 1 and Attachmont 4, none
of the Supplement 3 valves at the FitzPatrick plant are flexible wedge
gato valvos, Therefore, the Authority considers that the Plant Specific
Safety Assessment provides justification for operation until the nood for
further modifications can be determined.

NRC Ouestion 7: What practice is employed in the use of torque switch bypass and
thermal overload protection.

NYPA Response: For the open torquo switch, the Authority uses the bypass for
approximately the first 33% travel. The close torque switch is not
bypassed for any significant amount of valve travel. The thermal
overloads are set for 300% of the full rated curront (run current) of the
actuator motor. This effectively prevents thermal overload trips from
stopping motor operation.

NRC Ouestion 8: How have you addressed the rate of loading phenomenon in MOV
sizing and torque switch settings.

NYPA Response: The rate of loading phenomenon is still an area of research. Currently,
there is no clear understanding of when this phenomenon exists or
how to actormine its magnitude. However, the FitzPatrick plant uses a
diagnostic system (VOTES) that can dotect this phenomenon during
flow / differential pressure tests. The Authority will consider the rate of
loading phenomenon if it is detected during those tosts. When it
becomes available, the Authority also plans to use guidance provided
by appropriate industry organizations (Electrical Power Research
Institute, Motor-Operated Valve Users Group, Umitorque, etc.).
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. MOV THRUST Sl2f NG ANALYSit FOR 12MOV 15 . CALC. ho. JAF 91033g +

A4ALY515 0F P*LB REQUIREMENTS FOR het CL 8910 SUPP. 3- ..,

7 o nsi t so . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

| C1- C2 C3 C4_[ 12Mov.15 12Mov 15 12Mov 15 12Mov.15

.

-| Velve ihmber Deelen Conditions NELS w/ P0 Eff HELS w/ tm Ef f NELO W/
.................. .................. .................. ........Stell Et

y_

R1 Marufacturer Anchor / Darling Anchor / Darling Anchor /Dorting Archor/Dorting
........

R2 Mfg. 10 No. EA570 14 EA57014 EA570 14 EA57014R3 Velve Sire, 6" 6" 6" 6" 'R4_ Press, and Type 900 00 Gate 900 D0 Cete 900 00 Gete 900 00 GateR5 Ref Mfg. Dwg. mo. W8822747 W8822747 WB822747 WB842747R6 file no. 6.37 280 6.37 280 6.37 200 6.37 200R7 timitorgae Order No. 127173 06 127173 06 1 127173 06n u ns n a n a s s e na u n *= *u naan==== u=== ==========. ==2T173 06R8 -
= = = = = = = . * = = . . . = = . . . . -R9 - Seet noen Dio. 5.300 5.300 5.300 5.30. art *(R9*R9)/4 - Rio Seet Aree < 22.062 < 22.062 < 22.062 < 22.06R11 Llhe Deelen Press. 1,750 1,045 1,045 1,(4R12- Design Offf. Press. 1,020 1,045 1,045 1,04

'

R10*R12 R13 Disc # Load < 22,503 < 23,055 < 23,055 4 23,05R14 - valve Dise Factor- 0.20 0.20 0.20 0.2:R13*R14 R15 Dise dP Thrust. 4,501< 4.611 << 4,611 < 4,61R16 Stesi Die (in vetve) 1.500 1.500 1.500 1.50aPl*R16*R16/4 : 217 - Stem Area (in velve) < 1. 76 7 < 1.767 < 1.767 < 1.74- R11*R17. ~ R18 Sten End Load < 3,093 < 1,667 < 1,447 < 1,ER19 Stuff Boa Load 1,200 1,200 1,200 1,20 -

. g4} Ru,iiS""
-R20 Totet Sten Load. < 8,793 < 7,654_-

< 7 <. .......................... .............. .. ............._. . ... _,654 7,65 .R,r
.. =

R22 Stas Die. (throed) 1.2500 1.2500 1.2500 1.250 -'

R23- Stem Pitch 0.250 0.250 0.250 0.25iR24 Stan Leed 0.500 0.500 0,500 0.54R25 Stae Friction coeff. 0.15 C.15 0.15 0.1'
,

(R25*(R22 R23/2 R26- Sten Factor < -0.0142 < 0.0142 < 0.0142 < 0.014.-)+0.96815*R24/a
PI)/(74*(0.9681

.5 R25*R24/(aPl*
(R22.R23/2))))
R20*R26 R27 stem forsae- < 124.91 < 108.78 < 104.78 < 106.7, >

R28 Stem Total Travet (in) 6.00 6.00 --6.00 6.6R29 Design Stroke Time (sec) 18.0 18.0 18.0 18.t
,

!
'R28*60/R29= - R30 - Wominal Speed (in/ min) -< 20.00 < 20.00 < 20.00 < 20.01830/R24 -R31. Drive 5teeve RPM < 40.00 < 40.00 < 40.00 < 40.0L

R32' Meter RPM. 1,700 1,700 1,700- 1,70t
R33 AC or DC AC AC AC AC
R34 overall Geer Retto

R32/R31 ~ R35 Calcuteted- < 42.50-<- 42.50 < 42.50 < 42.5(
- R36 Actunt- 34.60 38.60 34.60 34.6(

- R32/R36 R37 Actual Drive Steeve RPM < 44.04 < 44.04 4 44.04 4 4 4 .08
i R37*R24 R38 -Actuet Stee Speed (in/ min) < 22.02 < 42.02 < 22.02 <- 22.0;~
|- R28*60/R38 R39 - Actuet Stroke Time (sec) < 16.35 < 16.35 < 16.35 < .16 .38

R40 Uni t Put t .0ut E f f. 0.40 0.40 0.40 0.4(
. R41 . Run Efficiency 0.50 0.50 0.50 0.S( .

R42 $teLt Efficiency 0.60 0.60 0.60 0.6C -'N R43 A wticetion Factor 0.90 0.90 -0.90 0.'X

Properer /Date ' Approvel/Dete /**
'

Reviceser/Dete[E flad,e, Method.Meuwe/MegeM of 4- rr i

,

l
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MOV TNtust st2fwG ANALists tot 12 e 15 CALC. 40. JAF 91 033
A4ALYsis M HELS titJIREM(bis FOR ktC GL 8910 $0PP. 3

. ,

%

foriastes ~ ~ ~ " n u o ' o n o n .'.."..>

| C1 C2 C3 C4| 12 6 15 12Mov 15 12Mov 15 12Mov 15| Velve utsaber Design Conditions WELS w/ P0 (ff N(LS w/ R O [ff PELS w/ stelt ify
.................. ..........

....... ........... ...... .............R36*t40*t43 R44 Adj. notcr Torque Factor .
< 13.90 * 13.90 < 13,90 < 13.9R27/944 R45 ntr Cote forgae a 100s V < 8.99 < 7.g3 < 7.g3 < 7,3246 Ninimum Voltu9e 1 90 90 90 9247 volte9e factor 1.00 1.00 1.00 1.0R45/t47 R48 Mtr Cete Torty e a min V < 8.99 < T. 7.3 < 7.g3 < 7.ER49 Seted Motor fortpe 10 10 10 1-150 selected Mtr, Unit & fype $8 Ou 10 58 00 10 st 00 10 se 00 10451 Actuotc# 4es. Thrust 14,060 14,000 14,000 14,006252 e= = == = = = = = = = = * = a n = a "====ana"== ============*====ana==ana = = = = = = = = = = .a20 t19 e53 available Thrust * 7,593 < 6,458 < 6,458 < 6 , 4 542184t19 R$4 tunning Load 4,293 < 3,047<

3,047 << 3,04:100*t54/220 255 twining 1 of Total toad < 44.8 < 39.8 < 39.8 < 39.1(R26*t54)/(t36< RS6 Wotor Run Tor p. < 3.16 < 2.24 < 2.24 < 2.2s241)
100=t$6/t49 257 w tor kun formae 1 metedo < 32 < 22 < 22 < 2;R49*t36*v42*1.1 858 Calculated stelt Torna < 254.8 < 254.8 < 254.5 < 254.1.

R$9 Man Act stall Torque 500 500 500 50i258/226 R60 stem Thrust et statt < 17,934 < 17,934 17,934< < 17.9%2.5*t51 R61 kan Act statt Thrvet <s 35,000 < 35,000 < 35,000 < 35,00
g%

- 462 ========u=======u
u n = a n= ==== un u n n u= ==== = = = = = = = = = = = = = = = = = = = = = = = = = = =

e63 Cont. Duty Torque Lleit 250 25 0 250 254"
e51st26 464 Torque for Act Man Tb ust < 199 t 199 < 199 < 19'227 265 stem Torga < 125 < 109 < 109 < tmR44*R49 R66 Max Pull out Torque a 100% V * 139 < 139 v 174 v 2 04,

N: N:

F:R44*t49*t41/R40 F :244*t49*t42/t4(R66*t47 267 Max Pult out forcpe a Min V < 139 * 139 < 174 < 20t
868 selected spring Pack 0049 0049 C049 0049
e69 New Spring Pack mueer 0301 112 0301 112 0301 112 0301 112
270 tow ired iss 1.50 1.00 1.00 1.0'
471 Torg;e at Tss 130 115 115 111

R71/t24 2 72 TFruet at Tss < 9,151 < 8,094 ~ < 8,096 < 8,99t
R73 maalaus its 1.75 1.75 2.75 3.0C
R74 Tortpe et man Tss 139 139 175 1 85

R74/826 475 Thrust at man Tss < 9,735 < 9,785 < 12,319 < 13,023
476 Lletting Factor for Man Ts1 Motor (Putt Out) Notor (Pull Out) Notor (Pull-Out) spring Peck
277 Effective Velve Olsc Factor

(t?5 t19 t18)/t 478 et *Leximun Tss < 0.24 < 0.29 < 0.40 < 0.43
13

b

Preparer /06te # A mrovel/Dete P /
Reviewer /Dete [8[A WA& Method M.=/, PagM of 4
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MOV iMRUST S12tkG ANAlf$ll FOR 17A0V 18 * CALC. 20. JAF-91 034.e'- .

ANALYlis of HELI REaWDEMEkig FOR etC GL 8910 SUPP. 3 -.

} |
'

fo M e4***************************'************
,

| C4- C9 C10 C11' |
_ 12MOV 18 12MOV 18 12MOV 18 12MOV.18| Velve Wwber Design Conditions NELS W/ P0 Ef f MELS w/ Am Ef f HELB m/ SteLL Ef'y .................. ................ .................. ................

- R1L Manufacturer Anchor / Darling Anchor /Dorling Archor/ Darling Ancher/DortirqE2 Mfs 10 me, tA570 15. tA570 15 (A570 15 (A570 15
R3 Velve slae, 6 6 6 6R4 Prees and Type 906 00 Cote 900 00 Gate 900 00 Cete 900 D0 CeteR5 Ref Mfs. Dwe, ho, We822748 W88227/.8 W8822748 W8822748

,

- 26 File wo. 6.37 26.1 6.37 263 6.37 263 6.37 263a? Limitorske Order No. 127173 07 127173 07 127173 07
.................................................................................12717307

,

R8
......... ....

R9 seat Mean Die. 5.300 5.300 5.300 5.30Capt (39*R9)/4 ato : Seat Aree < 22.062 < 22.062 < 22.062 < 22.WR11 Line Design Press. 1,750 1,045 1,045 1,041
- P12 Design Olf f. Press. 1,020 1,045 1,045 1,%$ :R10*t12 - a13 _ Disc e Lead < 22,503 23.055 < 23.055 < - 23,055

<

R14 Vatve Disc Factor -0.20 0.20 0.20 0.2( )
R13*a14~ - R15 Oloc # Thrust < . 4,501 4.611 4,611 <<

4.611!<

- R16 : stem Ola (in volve) 1.500 1.500 1.500 1.50C ~
-

aPl*R16*t16/4 -- -- RIT . Sten Aree (in valve) < 1.76 7 e 1. 76 7 < 1.76 7 < 1,761
R11*R17 R18 stee End Load < 3,093 -1,847 < 1,847 < 1,Mi<

R19 - Stuff Boa Loed 1,200 1,200 1,200 1,20C3
- -

.at5+R18+e19 r20i Totet stem Loed * 8,793 7,658 < 7,658 < 7<

a ... .== = = . .. a a . a = = = a . . . .a a * = .a . a . . = = = a . a ..... . ==*.= ==.a .*.=.a .. = = = = = = = ,654-- R21.

\ ? a22 sten Ole.~(theeed) 1.2500 1.2500 1.2500- 1.2500
- R23 5 tem P1tch 0.250 0.250 0.250 0.250
m24 - sten Lead 0.500 0.500 0.500 0.500
R25- stem Friction Coeff. . . 0.15 0.15 0.15 0.15

(a25*(R22 R23/2 R26: sten fector c' O.0142 < 0.0142 < 0.0142 < 0.0142.
)+0.96815*t24/8
PI1/(24*(0.9681f

- 5 R25*e24/(8Pl*
(R22 A23/2)))).

-- R20*t26 R27 Sten Tor No ' < 124.91 < 108.78 < - 108.74 < 100,78 :
R28 stem Total Trevet (in) 6.00 6.00 6.00 6.0C '
R29- Design stroke Time teoc). 18.0 18.0 18.0 18.C

R28*60fR29 R30 uominst speed (in/ min) < 20.00 < 20.00 < 20.00 < 20.0C .
R30/t24 R31' Drive sleeve APMJ < 40.00 < 40.00 < 40.00 < 40.0C

R32 Metor RPM. 1,900 1,900 1,900' 1,900 |
R33 - AC or DC DC. DC. DC OC

i- R.34 ' Overett Gear Retio
!

|R32/M31! R35 Calculated- < 47.50 < 47,50 < 47,50 < 47.50
R36 Actuet 36.20 36.20 36.20 36.20

R32/R36. , R37 Actuel Drive Steeve RPM < 52.49 * $2.49 < 52.49 < 52.49-
R37*t24 R38 Actuel stem speed (in/aln) < . 26.24 < 26.24.< 26.24 < 26.24 '
R28*60/a38 = - a39 Actuel stroke Time (sec)- < 13.72 < 13.72 < ' 13.72 '< 13.72~

240 - Unit Put t-Out Ef f. 0.40-- 0.40 0.40 0.40
241 .aun Efficiency 0.50, 0.50 0.50. 0.50-
a42 statt Efficiency 0.65 0.65 0.65 0.65;

^ R43 Application Factor 0.90 0.93 0.90 0.90 -

Preparer /Date Approvet/Dete2 /4[ffY"

Reviesser/ Data MTo n 1J M, ,alJethoddae /.v Pagek ofc4
- rn -

1'
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b- MOV 1N#V$1 $121mG ANAtills 70s I?MN.18 CALC. 60. JAf 91034
ANAlt$15 0F Mil B ALOUltf MENTS (cat htC GL 8910 tuPP. 3

porm3ta................................. ......,

| f8 C9 C10 C11| MM0V 18 12Mov 18 12Mov.18 12Moy.18| Valve Wunber Design CorvJi. ans NELS w/ PC fif NELO w/ Run (ff N(L8 w/ Stsll EffV - - " - " " " - " " - " " ' " - ~ - " ~ - " - ' " . . . . .t36*a40*a43 a44 Adj. Motor f ortpe f actor < 13 03 < 13.03 < 13.03 < 13.03a27/t44 R45 Mer Cole forgse a 100% V < 9.58 < 8.35 < 8.35 4 8.35R46 Minleue Voltage 1 84 84 M M947 Voltsee Factor 0.84 0.84 0.84 0.84R45/R47 R48 Mtr Cole Torgse 8 Min V 11.41 < 9.94 4 9.94 5 9.94
<

R49 tated Motor fortpe 15 15 15 15P50 Selected Mtr, Unit & Type 58 00 15 it W 1% ta 00-15 ss 00 15R51 Actuator Max. Thrust 14,000 14,000 14,000 14
s= = = = u. a . . m .** n m . m == u . nan =*= n.,000RS2 ..... m * m m .==a m u n=* 'mumaama

R20 R19 R53 Avellable Thrust 4
.m

7.593 6,458< e 6,458 < 6,458a18+t19 R54 Rurrtin9 Load 1 4,293 3,047< 3,047< 3, 04 7<100*r54/t20 255 Running 1 of total Load e 48.8 < 39,8 < 39.8 < 39.8(R26*tS43/(R36* R$6 Motor Run Torgae < 3.37 < 2.39 * 2.39 5 2.39R41)
100*tkJ/p49 257 Motor Rut forg>e % Rated * 22 < 16 < 16 < 16R49*R34*t42*1.1 R58 Calculeted stell lortpe < 388.2 < 188.2 e 388.2 < 388,2

R$9 Man Act Stat t forcpe 500 500 500 500R58/R26 R60 stum Thrust at stelt < 27.3.51 < 27,331 < 27,531 27,331<
2.5*t51 R61 kex Act stell Thrust < 35,000 < 35,000 < 35 <

............................. .................. ................. ..............,000 35,000.62_* .... .............. _ .
R63 Cent. Outy f orgae Limit 25 0 150 250 250R51't26 a64 formas for Act Me< Thrust < 199 < 179 < 199 < 199R27 R65 tten Torque < 125 < 109 < 109 4 109R44'R49 R64 Max Putt Out Torgae a 1001 V h 195 < 195 y 244 v 318

NI N

Fat 44*R49*A41/R40 f:R44*t49's42/a40R66*R47 R67 kom Putt *0ut forque a min V < 164 < 164 < 205 < 267AM telected spring Peck 0049 0049 0049 0049
869 New spring Peck hestner 0301 112 0301 112 0301 112 0301 112
87D Wequired Tss 1.50 1.00 1.00 1.00
8 71 Torgas at Tss 130 115 115 115

271/R26 a72 Thrust at TSS < 9,151 < 8,096 4 8,096 < 8,096
R73 Mexteus TEs 2.50 3.00 3.00 3.00
R74 Tortpe at Max its 1M 185 185 185

tT4/s24 8 75 Thrust at Max Tss < 11,666 < 13,023 4 13,023 < 13,023
R76 Lletting 7ector for Max its Motor (Pvtt Out) Spring Pack spring Pack Spring Peck
R77 Effective Valve Olsc Factor

(R75.R19 a18)/R a78 et Maximas TSS < 0.33 < 0.43 < 0.43 < 0.43
13

Preparer /Date Approvel/Date * /

aeviewer/Date f3 4 y V/gythod Mrg/dd. Pegf2 of 4

.
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mov fpaust st2 tug ANAttsis tot 13mov-15 CALC. no. JAF 91 035
A . Ak?.Dils Of NELO R(QUIR(MEN 1$ fot NRC (189+10 $JPP. 3

.

~ F o ruu t e s * * * * * + . . . . . * * * . . . = * * . . . . + . . . + . . . . . .

[. C2 C3 C4 C5
13m0V 15 13m0V-15 13mov 15 13mov 15 ,Velve tkaber Desirt Conditions NELS w/ P0 ttf N(LB W/ tm Eff N(LB e/ ste|| [.

y .................. .................. .................. ..............,

- R1 memfocturer t.nchor/Dorling Anchor / Darting Anchor /0erlitg Ancher/Dorling.
R2' Mfs. 10 so, tA570 6 LA570 6 (A570 6 (A570 6-
R3 velve $lte, 3= 3= 3*

..
3*

R4 Press. and Type 900 00 Cete 900 00 Gate 900 00 Gate 900 00 Gate
R5 Ref afg. Dus. ho, W8822740 Ws8227&O W8822740 W8822740
R6 Fiie Ro. 6.37 255 6.37 235 6.37 255 6.37 255
R7 Limitorspe Order No. 127173 03 127173 03 127173 05 127173 03
R8 annum ===*====*=====n======================
R9 seet mean Ole. 2.80 2.80 2.80 2.;

art *(R9*R9)/4 R10 seet Aree < 6.16 < 6.16 4 6.16 e 6.
R11 Line Deelen Press. 1,420 1,045 1,045 1,0

L R12 . Deslan 01f f. Press. - 1,250 1,045 1,045 1,0
R10*R12- R13 Oloc ag' Load < -7,697 < 6,43% * 6,435 < 6,4

R14 ' valve Oloc Factor 0.20 0.20 0.20 0.
R13=R14 R15 Olsc as' Thrust < 1,539 < -1,287 < 1,287 * 1,2 ,

ate stem Ola (in volw ) 0.750 0.750 0.750 0.7 '
: aPl*R16*R16/4 - RIT stem Area (in vol w ) < 0.442 < 0.442 < 0.442 < 0.4

R11*R17 _ R1B nten End toad < 627 < 462 < 462 < &

R19 stutf Sea toed- 800 800 800 8
R15+R18+R19 R20 'Totet stem Load 2.967 < 2,549 .* 2,549 < 2,5=

. R21. =========a======aun=========*an=====================-

R22 stem Die. (threed) 0.6250 0.6250 0.6250 0.62
R23. sten Pitch 0.200 0.200 0.200 10.2
R24 sten Lead 0.200 0.200 0.200 0.2
R25 stem Friction coeff. 0.15 0.15 0.15 0. -,

(R25*(R22 R23/2 R26 Stem factor. < 0.0062 < 0.0062 < 0.0062 * 0.00 '
.)+0.96415=R24/8-
PI)/(24*(0.9681

L5 R25*R24/(SPl*
-(R22 R23/2))))'
-R20*R26 R27 sten Torque- < 18.27 e -15.69 -< 15.69 -< 15..

R28 sten Total Travel (in) 3.00 3.00 3.C3 3. ,
:R29 ' Declan stroke fime (sec) -10.0 10.0- 10.0 ' 10

R20*60/R29 R30 mentnel speed (in/ min) < 18.00 < 18.00 * . 18.00 < .18.

R30/R24 'R31 Ortwo sleeve rpm . <- 90.00 < 90.00 * 90.00 < 90.
R32 notor apet 3,400 3,400 3,400 ~3,4

R33 -AC or DC AC AC AC AC -

R34 OveretL Geer Ratio
-R32/R31- R35.. Calcuteted- < 37.78 * 3 7.78 - < 37.78 < 37.

R36 -Actuet 36.50 36.50 - 36.50 36.

R32/R34- R37 -ActusL Orive steeve RPM < 93.15 '< 93.15 * 93.15 a' 93. -
R37*R24 R38' Actual stem speed (irvain) < 18.63 e 18,63 * 18.63 < ' 18..

R28*60/R38 R39 _ Actunt stroke Time (sec) < 9.66 < 9.66 < 9.66 < 9.
R40 : Unit Pull Out Eff. 0.40 0.40 0.40 0.

R41' Run Effleiency 0.50 0.50 0.50 .O.

R42 stelt Efficiency 0.55 .0.55 0.55 L O.

e R43 Aplication Factor 0.90 0.90 0.90 0.>

Properer /Date Approvel/Date'74+tud 4/4h/
,
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Mov TMaust slIING ANALYSIS FOR 13Mov.15 + CALC. No. 3f 91 035- *

ANALYSIS OF NELB a(QulalMf4Ts FOR hat CL 8910 $UPP. 3
.

forsuiss " " " " " " " ' " " "*" " " " " " " >

| C2 C3 C4 Ci| 13moV*15 13mov.15 13mov 15 13Nov 15|. Velve muutwr Deelen Cor Jitions N(La w/ PO fff hELS w/ am (f f MfLa w/ stall f .*"*-+*"*-"'*"*"*"********-****'.**"*".."f:V

a36.e40*a43 a44 Adj Motor Torque factor < 13.14 4 13.14 < 13.14 < 13.1 fA27/a44 a45 Mtr Cole forgae a 100% y < 1,39 < 1.19 < 1.19 < 1.11ata Minlaus voltaes % 90 90 90 9ie47 votte9e Factor- 1.00 1.00 1.00 1.0 ia45/a47 R48 utr Cole Torque a Nin V < 1,39 < 1.19 < 1.19 < 1,1 -a49 acted hotor fortpe 2 2 2
A50 selected Mtr, Unit & Type sa 400 2 st 000 2 58 000 2 ss 000 2a51 Actuator Man. Thrust 6,000 8,000 8

..... . . . n n u u . n u . u n . u n s u n . u n = u n ... n . u ........ n,000 8,00' p.$2
..= a..u..... .

i
~ a20 a19 e53 Aveltable Thrust < 2,16's' < 1, 74 9 < 1,749 < 1,74a18+a19 a54 aunntry t.oed 1,427 < 1,262 < 1,262 < 1,26 ;

.

100*a54/a20 e55 amntre % of Total Load < 48.1 < 49.5 a 49.5 < 49
Lta26*a54)/(a36* a56 Motoe a m forspe < 0.48 < 0.43 < 0.43 < 0.4
R41)

100*a56/a49 e57 - Motor aun Tortpe X teted < 24.1 < 21.3 < 21.3 * 21.a49'a36*a62*1.1 a58 Calculated stall Turcpe < 44.2 e 44.2 < 44.2 < 4.,

a59 Max Act Its|| Torque 180 180 180 18 '
a58/a24 e60 stem Thrust at stelt < 7,1 73 7, 1 73< 7,1 73 < 7,17 :<

- 2.5'a51 a61 Men Act statt thrust < 20,000 20,000< 20,000 < 20
* a....u.a..=*=u a n." a a n.a aa ne u aa.a.n n === .=.a..==== .. ..aau a.==,00 t

s
. . - a62 . = -

.

.P . a63 Cont. Duty Torque Limit 90 90 90 9i
- .a51*a26 a64, forge for Act Men Thrust < 49 < 49 < 49 - < 4'

a27 a65 stem taripe < 18 < 16 < 16 4 h;
a44*a49 a66 Men Put t Out f orgae il 100% v <, 26 < 26 v 33 v 34

N N

Fia44*a49=a41/a40 F a44*a498942/944 |
a66*a47 R67 - Max Putt-out Torgae a Min V . <- 26 4 26 < 33 < 3i -

a68 selected sprirg Peck 0023 0023 0023 0023,

a6t new spring Peck muster 0101 091 0101 091 0101 091 0101 091-
a70 .Owquired Tss 1.00 1.00 1.00 1 . 01 !
a71 Torque et 183- 23 23 23 2|

a71/a26 RT2 Thrust et its < 3,735 < 3,735 < 3,735 < 3,73:3
R73 Maximus T$$ 1.23 1.25 1.75 2.0L~
A74 Torgae et Men Tss 27 27 33 3t -

RT4/a26 - a75 Thrust et Men TSS < 4,385 < 4,385 < 5,359 < 5, 841 "
A76 Limiting Factor for Men Tss Motor (Pull Out) Motor (Pull *0Jt) Motor (Pull 0Lat) Motor (Putt Out)'
377 Effective vetve Disc factor-

ta75 n19 n181/a a78 et Maxima Tss < 0.38 < 0.i.9 < 0.64 * 0.71 i
13
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Mars tNRust $12 tug AhAttsis 70R 13Mov.16 CALC. NO. JAF 91 036
,

A
AhAlt$ll 0F HEtt R(CUIREMEWit FOR HRC GL 89 10 $UPP. 3

r

.,0 - es........................................

| C8 C9 _C10 C11
|~ 13MOV 16 13NOV 16 11 cy.16 13mov.16j Velve Wusber

Deelen CoMitions NELS w/ PO Eff N(LR m/ am Ef f MtLB w/ Stolt.................. ................ .................. ..............E
y

R1 Menefacturer Anchor / Darling Archor/Derling Arichor/ Darling Anchor /Dartleg
..

R2 Nfg. 10 No. EA570 7 EA570 7 EASTO.7 EA579 7R3 velve slee, 3" 3a 3= 3R4 Press, eM Type 900 00 cete 900 00 Cete 900 00 Gete 900 00 CoteR5 Ref Mfe. Dws. me. W8822741 W8822741 W8822741 W5822741R6 File no. 6.37 260 6.37 260 6.37 260 6.37 260R7 Lleitortpe order No. 127173 04 1271'3 04 127173 04 12/173 04
)

R$ ============ana' =====a========================
R9 seet Meen Die. 2.80 2.80 2.80 2.2apl*(R9'R9)/4 R10 sett Aree < 6.16 < 6.16 < 6.16 < 6.1-All Line Desten Press, 1,420 1,045 1,045 1,04R12 Des t en 01 f f. Press. 1,250 1,045 1,045 1,04R10*R12 R13 Disc # Leed 7,697 < 6,435 < 6,435 <

<
6, 43R14 Velve Disc Factor 0.20 0.20 0.20 0.3R13*R14 R15 Disc @ Thrust < 1,539 < 1,287 < 1,287 < 1,2t

R16 Stem Die (in valve) 0.50 0.750 0.M0 0.75aPl*R16*R16/4 R17 Sten Area (in velve) * 0.442 < 0.442 < 0.442 < 0.44
R11*R17 . Rio stem End Load < 627 < 462 < 462 < 44R19 ' stuff Sox Loed 800 800 800 80g R15+R18+R19 R20 Total stem Load < 2,967 <- 2,549 < 2,549 < 2================"""="""""==""**"==="*""="""===,54' Q@g - R22 Sten Ofe. (thread) 0.6250 0.6250 0.6250 0.425

. R21

'

R23 sten Pitch 0.250 0.250 0.250 0.5
i R24 Sten Lead 0.250 0.25 0 0.250 0.25|

R25 Stem Friction Coeff. 0.15 3.15 0.15 0.1.

(R25*(R22-R23/2 R26 Sten Factor < 0.0067 * 0.0067 < 0.0067 < 0.006
)+0.96815*R24/a
PI)/(24*(0.9681
5 425*R24/tarl*
(R22-R23/2))))
R20*R26 R27 5 ten toreae - < 19.90 < 17.10 < 17.10 < 17.1

R28 stem Total Travel (in) 3.00 3.00 3.00 : - 3.0
R29 - Desten Stroke Ti we (sec) 14.0 14.0 14.0 14.

R28*60/R29 R30 Nominst speed (ttt/ min) < 12.86 < 12.86 <- 12.86 < 12.3 -
R30/R24 R31 Drive Stseve RPM < 51.43 4 51.43 <- 51.43 < 51.f

|_ R32 Metor RMt 1,900 1,900 1,900- 1,90'

R33 AC or DC DC DC DC DC
R34 overett Geer Ratio

|- R32/R31 R35 Celevteted < 36.94 < 36.94 < 36.94 < 36.9-
R36 Actuel- 33.50 33.50 13.50 33.$i

1 R32/R36 R37 Actuet Drive Steeve RPu < 56.72 < 56.72 < 56.72 <- 56.7;
-R37*R24 R38 Actuel stee speed (in/ min) <- 14.18 < 14.18 < 14.18 < 1 4 .11-

R23*60/R38 R39 Actual stroke Time (sec)- < 12.69 < 12.69 .< 12.69 < 12.W
R40 Unit Put(*0ut Ef f. 0.40 0.40 0.40 0 . 44
R41 am [f fIciency 0.50 0.50 0.50 0.9
R42 stelt Efficiency 0.55 0.55 0.55 0.5!,( - R43 Appt f estion Factor 0.90 0.90 0.90 0.9t

( /

Y Preparer /Date # Arorovel/Date k N #' /
Reviewer /Date MY4 m.,$dlA/ Method A Av. PM 1 of 4av - -y$ -
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.NOV:ThkVs1 tillwG AkALists FOR 13mov 16 CALC. Wo. JAF 91 0 M.,

y.g . Ahu Ylls 0F. M LB Rt00lttNEWit FOR N4C GL 89 10 suPP. 3
- M_fw

, g g...................,....................s

'

| CS C9 C10 C11
13nov 16 13nov 16 ' 13MOV.16 13nov.16

Yelve mueer Deele Conditlane MLS w/ PC Ef f HELt w/ km Eff Mtts w/ statt if-y
................... ................ .................. ................

th*e40*e43- a44 Adj. Motor Torque Factor < 12.06 < 12.06 5 12.06 * 12.0 '
R27/PM - a45 Mtr Cote Torgae 8 100% V < 1.65 4 1.42 < 1,42 .5 1,4 :

. R4 Minim a Voltese % M 84 84 6!
R47- Voltage Factor 0.64 0.44 0.44 0.4 i

.

R45/a47 R48 Mtr Cole forma a Min v < 1.96 < 1.69 < 1,69 e 1.6 -
R49 Reted Motor Tortwo 5 5 5
R50 -- - telected Mtr, Unit & Type - ss 000 5 $8 000 5 58 000 5 58 000-5
R51 Actustor Men. Thrust 8,000 8,000 8,000 8,00 -
a52 ===============an====""=*nnaa========"*======="**===*a========*===========

. a20.n19 453 Aveltable thrust < 2,167 < 1,749 < 1,749 < 1,74

. R14+a19- R54 Rwnine Load < 1,427 < 1,262 1,262 1,26< <

100*R54/a20 kS5 Rucing % of Total Load < 48.1 < 49.5 4 49.5 < 49.
(n26*a54)/(R36. R54 _ Motor am formae < 0.57 < 0.51 < 0.51 < 0.5 |
a41)
100*a56/R49 .- R57 Motor am Torg,e % nated 10. !< 11.4 < 10.1 < .10.1 <

=

a49*R36*R42*1.1 R58 CeIcutated 5tati Torque < 101.3 < 101.3 '< 101.3 < 101.

R59 Men Act tteLt Torcpe 100 180 100 18

R58/t26 R60 .stan thrust et stelt. < 15,105 15.105 < 15,105 < 15,10|<

A 2.5*R51 _R61. Maa Act statt Thrust < 20,000 < 20,000 < 20,000 < 20,00 1
- a62 = ================a============================================:
D) R63 Cor.t. Duty fortue Limit ' 90 00 90 9

R$1*R26 a64 Torgse for Act Max Thrust < 54 * 54 < 54 < 5

R27 R65- Stem Torgae < . 20 < 17 < 17 - < 1

R44*a49 R64 Meu Putt out forcpe a 100% V *t 60 < 60 . v 75 v 84

N: 4:
Fie64*R49'a41/R40 F544*t49=t42/94)

RM=t47 - ke7 Men Putt Out forgse 8 Min V < 51 < 51 < 63 * 7i
e68 selected spring Peck 0023 0023 0023 0023

- R69 - New spring Peck hueer 0101 091 0101 091 0101 091 - 0101 091--

. R70 Reestred Tsf: 1.00 1.00 1.00 1.C !

R71 Torgse et-Tss 23 . 25 23- - 2!
.3,426 * 3,428 3,428 < 3,42 -

: R71/R26 - R72 Thrust et Tss < <

R73 Menim m Tss 2.50- 3.00 3.00 3.0 :

R74 Torgas et Men Tss 43 50 50 .5:

R74/R26' R75 Thrust at men its <- - 6,409 < 7,453 < 7,453 < 7,45 :

R76 - Lietti g Factor for Men TSS Motor (Pull Out). Act Maa Thrust Act Men Thrust Act Men Thrust'
477 Effective Vetve Disc Factor

0.9 )< 0.65 4 0.M -< 0.96 <(R75 R19 R181/R a78 .et Maala m Tss
.- 13

_

._

__

Properer /Dete i Approvel/Date 4 f/
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NOV THRU$1 $12tNG Ak44Y$l$ (OR 23M0v.15 * CALC. Wo. jar 91 037
d

,

y ,i
AhAttlls DF NELO REQUIREMENTS FOR dRC CL $910 suPP. 3

.

1

Y
-

l

7 oruu l e s " " " " ' " * " ' " * " ' " " " " " ' >
'| C8 C9 C10 C11} 22Mov 15 23mov 15 23Mov 15 23mov 15'-, | Velve Nuuher Design Cmsittorie NELA w/ PC Eff NEL8 is/ Run Ef f htla w

'

'

............................................................/Statt(ft:y
-

Rt. Manufacturer Anchor / Darling Anchor /Dort hg Anchor / Darling- Anchor / Darling

........,,,

R2 Mfg. 10 No. [6943 4 E6943 4 (6943 4 (6943 4

'

R3 volve $lte, 10" 10* 10" 10"R4 Press and Type 900 00 Gate 900 00 Cete 900 00 Cete 900 00 CeteR5 Ref Mfe, Dus. me. WB622457 W6622457 W6622457 W8622457R6 File No. 6.37 245 6.37 245 6.37 245 6.37 245R7 Limitorvae order No. 3f69384 316938A 3169384
amamam'= m** * " * * **um m **** *mme mmusuauene =3 769384R3

=====u===.R9 'Seet Mean Ole. 6.2000 8.2000 8.2000 8.2000= aPl*(k9*R9)/4 R50 Seat Areo. < $2.8102 < 52.8102 < 52.81G2 < 52.f102R11 Line Design Press. 1,250 1,045 t,045 1,045R12 Deston Dif f. Press. 1,250 1,045 1,045 1,04t
.

R10*R12 R13 Disc & Load < 66,013 55,167< 55,187 < 15,167 '<

R 14 - Velve Dise Factor 0.20 0.20 0.20- 0.20R13*R14 - R 15 - Disc dP Thrust < 13,203 11,037 << 11,037 11,017<
R16 Stom Ola (in ve|w) 2.0000 2.0000 2.0000 2.0000SPI'R16*R16/4 317 stme Area (in valve) < 3.1416 < 3.1416 < 3.1416 = 3.1416R11'R17= R18'- stem End Load 5 3,927 * 3,283 3,283 < 3,283<

R19 - Stuff Bos Load 2,000 2,0ml 2,000 2,000
R15+R18+R19 R20 total stem Load < 19,130 16,320h < < 16,320 < 16,120

-

a~
R2j naumummsmvanum muuuuuum muunsamuu sammusuamane usuumuma
R22 stem Ole, (thread) 2.0000 2.0000 2.0000 2.0000
R23 Sten Pitch 0.200 0.200 - 0.200 0.200

,t

>

t

E24 Sten Lead 0.400 0.400 0.400 0.400
R25 stem Friction coeff. 0.15 0.15 -0.15 0.15

(R25*(R22 R23/2 R26 stem Factor * 0,0178 < 0.0178 < 0.0178 e' O.0178
3+0.96815*R24/a
PI)/(24*(0.9681.
$ R25*R24/(aet*
(R22 R23/237))
R20*R26 R27 Stem Torgae <- 339.65 * 289.77 < 289.77 * 239.77

R28 Stem Total Ire nt (in) 9.90 9.90 9.90 9.90
-R29 Deelen Stroke Time (sec) 13.5 13.5 13.5 13.5

'R28*60/R29 R30 speed (in/ min) 44.00 44.00 44.00 44.00
R30/R24 R31 Orive sleeve RPM < 110.00 < 110.00 < 110.00 < 110.00

R32 m tor RPM 3,400 3,400 3,400 3,400
R33 AC or DC AC AC AC AC
R34. .Overall Geer Ratio

R32/R31 R35 Calculeted < 30.9I < 30.91 < 30.91 <- - 30.91
R36 - Actuet .30.46 30.46 30.46 30.46

R32/R36 R37 .Actunt Drive sleeve RPM < 111.62 < 111.62 < 111.62 < 111.62
R37*R24 R38 Actuet stem speed (In/ min) < 44.65 -* 44.65 * 44.65 < 44.65

- R2&*60/R38 R39 Actuet stroke firme (sec) < 13.30 < 13.30 * 13.30 < 13.30
' - -

t

Approvat/Date d M * [f/i _/ Properer /Dete
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80V TNRUSI Sl21kG AN4tT$ll FOR 23MOV'15 CALC WO. JAF 9103Tpd.7
ANatt$lt 0F Mitt staJittMCNil FOR eRC GL 89 10 $UPP. 3

w

Fornutes ". " " * "* " " * " " " " " " " " * " " >
-| C8 C9 C10 C1123nov 15 23aex 15 23Mov 15 23a m .15Velve bustier Design Conditions nt'LI w/ PO fff HEtt n/ aun Eff Nitt w*-**"*'<.~...--...*...............+............/Stattl'f-V

R40 Unit Putt Out Eff. 0,45 0.45 0.45 0.0
..........

I
R41 Run Efficiency 0.60 0.60 0.60 0 . 64 -842 Stolt Efficiency 0.60 0.60 0.60 0 . 64R43 Application Factor. 0.90 0.90 0.90 0.9t ;R36*R40*a43. a44 Adh 86etor Yorsp;e Factor < 12.34 < 12.34 < 12.14 5 12.3d -R27/R44 R45 Mtr Calc forese a 100% V < 27.53 < 23.49 4 23.49 * 23 .41 -R46 Minissa Voltepe 1 90 90 90 9t.R47 Voltese Factor 1.00 1.00 1.00 1 . 04e45/R47 a48 Mtr Cote for<p 9 Min V < 27.53 < 23.49 < 23.49 < 23.41e49 Asted Motor fortese 40 40 40 4( -R50 Selected Mtr. Unit & type $8 1 40 se 1 40 58 1 40 se 1-40
R51 --Actuator Man. Thrust 45,000 45,000 45======================ana===============================,000 45,00Cp52

= = = = = = = = = = = = = = =
R204R19 R53 Aveltable Thrust 17,130< 14,320 << 14,320 !< 14,32CR18+a19 - 954 - Running toed

. 5.927 < 5,283 < 5,283<
5.211<

100*R54/R20 RSS auming 1 of Total toed < 31.0 < 32.4 < 32.4 * 32.4 -(R26'R543/(t36* a56 . Motor Rm Tor pe < 5.76 < 5.13 4 5.13- < 5.11
R41)
100*R56/a49 R57 Motor em Torgae 1 Rated

_ R49=R36*R42*1.1 358 Calcutoted statt Torque.
.* 14 < 13 < 13 < 11
< 804.1 e 804.1 < 404.1 < 404.1 -

M/h~ ' R39 Men Act Statt fortpae 1,700 1,700 1,700 1,700f

, R58/R26 a60 stem Thrust at statt '< 45,291 < 45,291 < 45,291 < '45,291'
2.5*R$1- R61 Men Act statt Thrust < 112,500 112,500 < 112,500 < 112 50C<

R62 = = = = = = = = == = = = = = = = = = = = = = = == = a n . . . a. . a u e n . n n n . n . . . . a n . ... . . . . . u . . n .n .,
R63 Cont. Outy foreae Limit 850 850 450 450

R$1*R26 R64 Torspe for Act Men Thrust t 799 < 799 < 799 s MS
R27 R65 8tme Torque . < 340 < 290 < 290 < 290
a44*R49 R66 Me4 Putt Out fortwe 8100% V < 493 < 493 v 658 v 458 -

us W:

FIA44*R49*841/R40 F:R44*e49*t42/94C
966*R47 . R67 = Mex PutHhat To spe 8 Min V <- 493-< 493 < 65e < 654

. 368 Spring Pack 0068 0068 0068- 0064
R69 New spring Peck ikaent 0701 212 0701 212 0701 212 0701 212
R70 . Recwired Tss 1.50 1.50 1.50 1.5C
R T1. Tortwo et TS$ 350 350 350 350 -

R71/R26 RT2 Thrust et Tss < 19,713 < .19,713 < 19,713 < 19,713
RT3 Monismes TSE 1.75 1. 75 2.25 2.25

- R74 Tortpe et Men TS$ 438 438 638 634
R74/R26 R75 - Thrust et Men Tss 4 24,669 24,669 < 35,933 < 31,933<

R76 Limiting Factor for Max TS$ Motor (Put t-Out) Motor (Putt Out) Motor (Putt'Out) Motor (Putt Out)
R T7 - Effective Velve Disc Factor

(RT5-R19 R181/R R78 at Mexisam Tss e 0.28 < 0.35 < 0.56 < 0.56
13 '

R79.
R80

a81-

/ Approvel/Dete d, NPrecerer/Dete . .a

|~ Reviewer /Date / h, a . _gpV/LA Method /)- A Page fof 4
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Nov tMtu$f $121kG ANALYSIS FOR 23 0 60 CALC. wo. Jaf 91 038g -Q
AkALV1tl Of "tLR REQUIRIMEh1110R ktC CL 6910 $UPP. 3Ji

(g;/ },,.y .t

[ncmggg............................ .........,

| C22 C2) C24 C25
| 23Mov 60 23Mov 60 23Mov 60 23 W 60
| Vetve kwtaer Design Conditions HELB w/ PO Ef f MEtt w/ Run E f f MELS w/ Statt (1y ... ............. .................. ........... ...... ................

R1 Manufacturer Convet Conval Conval ConvatR2 Mfg. 10 up. $.0. 9867 $.0. 9647 S.C. 9867 $.0. 9867
R3 velve site, != 18 la 1=R4 Press. and Tytw Globe (, lobe Globe Globe
R5 Ref Mfg. Owg. No. 12G2PJ 105 12G2PJ.105 12C2PJ.105 12G2PJ 105R6 File No. 6.37-215 6.37 215 6.37 215 6.37 215R7 Limitorque Crder No. 3K1204 8 3K1204 8 3K1204 B 3K1

*** ************************* ****************** "***************== ====*************= ****204 BR8
====*******=

A9 seet nean Ola. 0.8125 0.8125 0.8125 0.812aPl*(R9*R9)/4 R10 Seet Ates < 0.5185 * 0.5185 < 0.5125 < 0.518
R11 Line Design Press. 1,300 1,045 1,045 1,04
R12 Desian Offf. Press. 1,300 1,045 1,045 1,04

R10*R12 R13 Disc dP (cad a 674 e $42 < 542 < 54
R14 velve Olsc factor 1.10 1.10 1.10 1,1

R13*R14 R15 Disc dP Thrust < 741 < 596 < 596 < 59
R16 $ tem Ola (In volve) 0.6250 0.6250 0.6250 0.625

QPl*R16*R16/4 R17 Stem Area (in valve) < 0.3068 < 0.3068 < 0.3068 a 0.306
R11*R17 al8 Sten End toad * 399 5 321 < 321 < 32

R19 stuff Box Load 1,000 1,000 1,000 1,00
R15*R18+R19 R20 Totet stem toad v 1,741 = 1,596 v 1,596 v 1,59iik or ut us ut@, 7:R15+R19 F:R15+R19 F:R15+R19 F R15+R19

R2i ***......****.****..*****..**..**.*******..*a..*****.********..**a**.
R22 stem Ola (thend) 0.6250 0.6250 0.6250 0.6254
R23 Stem Pitch 0.125 0.125 0.125 0.12'.

R24 sten Lead 0.125 0.125 0.125 0.12'
R25 Sten Friction coeff. 0.20 0.20 0.20 0.2:

(R25*(R22-R23/2 R26 stan factor < 0.0066 < 0.0066 < 0.0066 < 0.006:
)+0.96815*R24/a
P13/(24*(0.9681
5 R25*R24/(aPl*a

(R22 R23/2))))
R20*R26 R27 Stem Torg;o < 11.49 < 10.53 < 10.53 = 10.5'.

828 sten Tetet Trevet (in) 0.78 0.78 0.78 0 . 71
R29 Design stroke Time (sec) 7.5 7.5 7.5 7.1

R28*60/R29 R30 speed (in/atn) 6.50 6.50 6.50 6.5(
R30/R24 R31 Orlw Steeve RPM < 52.00 < 52.00 5 52.00 < 52.0(

R32 Motor RPM 1,900 1,900 1,900 1,90(
R33 AC or DC DC DC OC DC
R34 Overall Gear Ratio

R32/R31 R35 Calculated < 36.54 < 36.54 < 36.54 < 3 6 . 54
R36 Actual 36.50 36.50 36.50 36.5(

R32/R36 R37 Actuel Drive Sleeve RPM < 52.05 < $2.05 < 52.05 < 52.0'
R37*R24 R38 Actunt stem speed (in/ min) < 6.51 < 6.51 < 6.51 < 6.51
R28*60/n38 R39 Actual Stroke Time (sec) < 7.20 < 7.20 * 7.20 < 7.2(

^

k
N Preparer /Date Approvel/0ete /4 /

teviewer/Date 8 MwM4 Method /b fa/Pa[ of 6
v yr r .i ~ -
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HOW THRUST SI2thG ANALYsf1 FOR 23MOV 60 CALC. NO. JAF 91 038Jgk ANALT518 0F Nf($ R(QUIR(MCWIS FOR bRC GL 89 10 $UPP. 3g- !

F o rmul e s " " " " " " " " " = " " " * " - o " " * " >
| _C22 C23 C24 C25-|- 23MOV 60 23Mov 60 23mov 60 23Mov 60| Velve Nunter Deslan Corvlitions WILS w/ PO Eff kita w/ nm Ef f hELR w/ Stal................................................................lE,y

R40 Unit Pull Out Eff. 0.40 0.40 0.40 0.. ~

...

R41 .A m Effleiency 0.50 0.50 0.50 'O.*R42 $ tat | Etficiency 0.55 0.55 0.55 0.' .R43 Application factor 0.90 0.90 0.90 0.'R36*R40*R43 R44 Adj. Motor Torque factor 13.14 < 13.14 < 13.14 < 13,R27/R44' R45 Mtr Cels forcpe a 100% v < 0.87 < 0.80 < 0.80 < 0.1R46 Minlaum voltese 1- 84 84 84 iR47 Vr,ttese fatter 0.84 0.84 0.84 0.1R4f/R47 R48 Mtr Cole Torque a Min y < 1.04 < 035 4 0.95 < 0.1R49 Reted Motor for we 2 2 2
R50 -Selected Mtr, Unit-1 Type $Me 000 2 SMR C00 2 SMR 000 2 SMR 000 2.
R$1 Actuator Men. Thrust 8,000 8,000 8 4 , 01

==========***********======== ======*====****=== ======*****======= ==*===========,000R32 ==== ===***=======a=
R20.R19 R53 Aveltable Thrust. < 741 < 596 < 596 < . 59R18+R19 R54 R e ning Load 1,399< 1,321< 1,321 < 1,3;<

100*R54/R20 R55 Ruming 1 of Total Load < 80.3 < 82.7 < 82.7 < 82.
(R26*R54)/tR36$R$6- Motor Run fortra < 0.51 < 0.44 < 0.44 < 0,4e R41) '

100*R56/R49 R57 Motor Rm Torque 1 Reted - < 25 < 24 < 24.< i
,

-

R49*R36*R42*1.1 R58 Calcuteted Stolt Torque < 44.2 < 44.2 < 44.2 < ' 44|

~Qh'R58/R26
R59 Men Act stelt forque 180 180 180 11
R60 Stae Thrust at statt < 6,696 6,696= * o.696 6,65<

2.5*R$1 R61; Men Act Stelt Thrust '< . 20,000 < 20,000.

20,000 < 20M4

R62 ============================= *ta=***========a== ======**====================**==*=es================
R&3 Cent. Duty Torque Limit 90 90 90 1-

=R51*R26 R64 Torspe for Act Men Thrust < $3 < 53 < 53 < 1
R27 R65 . Stas Torque -< 11 < 11 < 11 = 1-

LR44=R49 _ k66 . Nem Pull Out fortpe a 100% V < 26 < 26 v 33 v 1

W: N:
,.

. f R44*24t"R41/R40 F:R44*R49=t42/R4|- R66*R47 R67 Men Putbout forcpe 8 Min V <- 22 < 22 < 28 < 3

.

R68 $prins Peck 0023 0023 0023 0023-
R69 #w Spring Peck Ntaber 0101-091 . 0101-091 0101 091 0101 091
RTO Recpired T55- 1.00 1.00 1.00 1.0
R71 Torque et T85_ 23 23 23 2

A71/R26- RT2 _Thrwet et TIS-- < 3,487 < 3,487 3,487 < 3,48*

- R73 Menimum TSS 1.00 1.25 1.50 2.0
R T4 ' Torque e; n u Tss _23 . 24 ' 30 3.

R74/R26 J a?5 - The nt et Max T65. < 3,487 < 3,942 < 4,548 5,45<

R76 timitina Factor for Mea TSS Mc.or (Put t Nt) Motor (Pult-Out) Motor (Pult Out) Motor (Puttakt
R77 Effe<tive Velve Olsc Factor

(R75 R19 R181/R R78' et Meximum its < 3.10 < ' 4.84 < 5.% < 7.6 ~
13

R79

R80

m R81
,

_.

Approvel/Dete M / Mh/L. - / Properer /Date /

Reviewr/Dete[M, m W/M|k MethodA lbw Pope Mof 6
. - g,r r ,e
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|
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80V th4Ulf illihG An&Lill) IC8 2380V t6 * CALC. bO. JAf *9t*
, , . AkAttllt Of ettl et0Jlk|Mik18 f(* ttC GL 89*10 suPP. 3

, , ,

7
m$
#

fo w les***************************************.
C2 CS C4

21CV*1J 23MV 16 2Mnf 16Velve he- Design Co,diticos httl w/ P0 (ff N(Lt w/ km (f fV ' * ''*' '- ' ' '** **' ' * * ' '=' ' ' '*
R1 Marvsf ac tur er Arc hor /Dar t irg Art hor /D arling Art hor /Dar ling
R2 Nft. 10 ho. (6943*3 (6943 3 (6943 1
t' velve $lte, 10" 10' 10"t4 Press. sid f rpe 900 00 Cete 900 DD Gate 900 00 Gate
R$ tef Nfp. Dwg. ho. V8622.Si W8622456 WB622456t6 file bo. 6.37*246 6.3T 244 e.37*244
RT Limiterg.* Ormr ko. 316938R 316936s 3t

............................. .................. ..... m........... .. 6916633
...............t9 lest keen Ole. 8.2000 8.2000 8.2003DPl*(t9*t9)/4 ki0 test Ares e 52.8102 e $2.8102 e $2.8102att tire Design Press. 1,250 1,041 1,MS

til Design 01if. Press. 1,250 1.045 1,M1
R10**'2 R13 Olse dP Lead a 66,013 e ll.itT $$,18T*

R14 volve Disc f actor 0.20 0.20 0.20
t13*t14 til Disc # Thrust a 13.203 11,03Te 11,037*

r16 $*em Die (In volve) 2.0009 2.0000 2.0000
GPl*t16*t16/4 A1T Sten Area (In valve) * 3.1416 * 3.1416 < 3.1416
011*Ri* A18 Stee (rd toed 3,921 3,283. 3,283< <

819 stuff Ros tomd 2.000 2,000 2,000
R15.k18.t19 820 Total stee Loed < 19,130 < 16,320 16,320e

b
nd R2i ............................. .................. .......... ....... ............ ....

t/2 Stan Ole. (threed) 2.0000 2.0000 2.0000
823 t,tes Pitch 0.250 0.250 0.250

R24 Stes tied 0. 3 0.750 0.750
R25 * t een e letton Coeff. 0.1% 0.15 0.1$r

(t25+(t22 t23/2 RP6 5tto Foctor < 0.0225 * 0.0225 < 0.0225
).0,9681"t24/8

PI)/(24*(t.9681
5*t25'R24/(GPl*
(t22 213/2))))
R20*t26 R27 Sten forspe e 430.32 < 367.13 a 36/.11

R28 Stee totel travel (in) 9.90 9.90 9.f0
12* Desten Stroke 11a (sec) 13.5 13.5 13.5

6- '0/229 430 Speed (in/ min) 44.00 44.00 44.00
839st24 R31 Orive sleeve RPW < 58.67 < $8.67 < 58.6?

A32 motor aPM 1,900 1,900 1,N)0
R33 AC or DC DC OC OC
R34 ove?all Gear tetto

t32/R31 All Calculated a 32.39 < 32.39 < 32.39
136 Actual 27.20 27.20 27.20

R32/Rio R3? Actual Drive sleeve at* < 69.8% < 69,85 e 69.8%
R37*R24 R3C Actunt stes speed (in/ sin) < 52.39 < 52.39 < 52.39
R28*60/R38 839 Actuel Stroke 11sw (sec) < 11.34 < 11.34 e 11.14

q. -~*4; Preperer/Date _Inforsetton Only_ An.rovel/Cate,

Reviewer /Dete kethcd _ Pope 1 of 6
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NOV iktull st2thG Anatillt fue 23*0v.16 . CALC. 60. Jaf.91.

"h Abatt$18 07 httl AtoulttHtats 708 h8C Lt 89 10 sure. 3
_

$
,

foroutes......*........*..*.. ......***...**....
l !C2 C3 C4

238cv.16 23NOV.16 23NOV.16 5
i Velve Wssiter Deelen Conditione httl w/ P0 tif htte w/ tm."....". *...... "................ .............Eff {V

e40 unit PutL.out tif. 0.40 0.40 0.40

.....

R41 em if ficiency 0.50 0.50 0.50842 8tell tffIctency 0.60 0.60 0.60 [043 A p lication factor 0.90 0.90 0.90AMet40*t43 R44 Adj,Noterforgsefactor < 9.79 < 9.79 < 9, nR27/t44 Hl atr Cels fors= 81001 Y * 43.95 . 1T.49 5 37.49346 Minleue Voltete 1 M 34 34R47 Voltete retter 0.M 0. t.4 0.04645/R47 848 Ntr Calc fortpae a Nin V < $2.32 < 64.63 < 44.63 !

,

R49 tated Noter forgae 60 60 60R$0 - telected Mtr, Unit & frpe 88 1 60 58 1*60 st 1 60kl1 Actuntor men, ihruet_ 45,000
............................. .................. .......... 45,000 45,000R$2 ....... ............. ...3;.0.t 19 R53 Aveltable thrust < 17,130 < 14,320 < 14,320m)$et19 e54 tmning Lead - < $,927 $,283 < 5,243e

100*t$4/t20 R$$ tunning 2 of fotal Load < 31.0 t 32.4 5 12.4(t26*t$4)/(t36* R$6 Motor em forcpe < 9.60 < 4.74 < 8.74R41)
100.t$6/a49 A57 Motor em torme 2 toted a 16 e in < 13R49's M " 42*1.1 AS8 Celculated 3tell forS= < 10T7.1 e 1077.1 < 10T7.1D

.h+$ R59 men Act statt forS e 1,700 1,T00 1,790R$8/k26 360 - ttem thrust et stall 47,442 <e ,

47,842 < 47,0422.5't51 tot kan Act stall thrusi 112,$00 < 112 < 112,500
e

............................. .................. .............,$00R f,2
..... .. .....

R63 Cont. Duty form e Linlt 850 850 950
,k$1.t26 864 forgae for Act Mea Thrust < 1,012 1,012 < 1,012<

R27 865 stem torgae < 430 < 36F < 367844.t49 866 men Pult 0vt istgee 8 1001 V < 588 5 584 v D4
Rs

f 444st49"t41/944 i866*t4T A67 maa Putt (Ast forgae 8 Min V < 494 * 494 e etthas Spring Peck 0064 0068 OtWe
B69 bes# spring Pack thater GTD1 212 0701 212 0?01 212
R70 tessired i8$ 1.75 1.75 1.M
eT1 .torgae at i88 438 434 634

RT1/826 RT2 Thrust at its < 19,471 < 19,471 < 19,471
RT3 mealsue iss 1.75 2.00- 2.25
t74 Yorspo et men ist 434 $50 638

RT4/m26 RT5 Thrust et maa its < 19,471 24,450 < 28,362<

876 LloltIng ioctor for Mea i55 Motor (Pull *0ut) Notor (Putt *(Ast) metor (Putt.that)
ATT (f fective Velve Disc f actor

(RT3 t19 RtB)/t RTs et Masteue its < 0.21 < 0.35 5 0.42i3 1

'

..
RI9
R80

RB1
.

, Preparer /Date ,,,1nformation only, A provel/Date
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*
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ATTACHMENT 3 TO JPN 91-039

GENERIC LETTER 8410, SUPPLEMENT 3
RESPONSE TO REQUEST FOR ADDITIONALINFORMATION

ANCHOR /DARUNG TESTING PROGRAM

..

NewYork Power Authority

JAMES A. FITZFATRICK NUCLEAR POWER P! ANT
Docket No. 50 333
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Attachteent 3 to JPN 91039 :,

Anchor / Darling talvo Co.

Gato Valvo Blowdown Test Program Summary

This test program is set up to evaluato the high flow valvo closure offects on A/DV Doubfo Disc
Gato valvos and A/DV Flex Wodgo Gato valves.

Test Valvos

1. 6' 900# A/DV Doublo Disc Gato Valvo

2. 6' 900# A/nv Fiox Wedge Gato Valvo

Both valvos 6. ) r%.!pped with an SMB 140 Umitorquo motor operator.

Tost Description

Each test valve will bo subjected to the following two sets of tests:

1. Throo valvo blowdown (closing) cycles using water at amblent temperaturo,

2. Throo valvo blowdown (closing) cycles using water at 580 degroos Fahtonholt.

The blowdown tests shall subject tho gato valvos to a 1400 psl difforontial pressuro during valvo
cloauro from 50% clos 0d to 100% closod. Seat leakago tests shall bo performod at the start of
each lost sot and after each valvo test cyclo. The test valves shall bo disassombled and inspoctod
after each valvo test cycin-

Schodulo
'

The curront schoduto is as follows:

Task Planned Completion

6" 900# FW 6' 000# DD

Test valvo proparation 10/25/91 9/27/01

Tott proceduro proparation 8/10/91 8/16/91

Start testing at Wylo 1/6/92 10/28/91

Complotos ambient temp.
testing 1/24/92 11/15/91

Comploto hot cycle tests 2/21/92 12/13/91

| Finalize test report 4/24/92 2/21/92

This schedulo is tontativo and subject to chango as tho lost nrogram progressos.

. _ . - _ . _ _ . . . _ _ . _ - - , _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ . . . _ _ . . _ _ . _
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|

GENERIC LETTER 8910, SUPPLEMENT 3
RESPONSE TO REQUEST FOR ADDITIONALINFORMATION

PLANT SPECIFIC SAFETY ASSESSMENT

New YorkI wer Authority

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
Docket No. 50 333
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#b NewWrkPbwer
& Authority

JAMES A. FITZPATRICK
NUCLEAR POWER PLANT

PLANT - SPECIFIC
SAFETY ASSESSMENT

FoR THE

ISOLATION FUNCTION OF MOVs
FOR HPCI AND RCIC STEAM SUPPLY LINE

AND RWCU WATER SUPPLY LINE
,

Based on the Generic Safety Assessment prepared by:

GE NUCLEAR ENERGY
FOR

BWR OWNER'S GROUP

Date /2.M/90Prepared by ? e ~~

Reviewed byl M D1 #d Date /5/<5h8'

G

Approved by Date it/n/fo
' I

Reviewed b lant Operations Review Committee

Meeting No.# 14- // 0 Date <$/<$ ho

|

|
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1.0 introduction

on June 7,
1990 the NRC by letter to the BWR Owners' Group (BWho0)request ed

data concerning certain estety-related WWR Motor Operated Valve (MOV)
capabilities.

Data was requested for the primary containment toolation valves
in the High Pressure Coolant Injection (HPCI) and Reactor Core toolation

|

Cooling (RCIC) steam supply lines, and the Reactor Water Clean-Up (RWCU)
|suction lines.

This request was the result of a BWROG and NRC May 23, 1990

meeting which concerned the applicability of the Idaho National Engineering
Laboratory (INEL) test data obtained to resolve Generic 1eeue 87. The NRC

interpretation of this data is in NRC Information Notice 90-40 "Results of
,

HRC-sponsored Testing of Motor-operated Valves" dated June 5, 1990.

The NRC tnterpretation of the test results appeared to indicate that a 0.2 or
4

0.3 disc factor, normally used to calculate valve seating forces, is not
conservative.- The calculated valve seating force is used to size the valve
actuator and motor, and to establish the torque switch setpoint. Therefore,

the actuator else or torque switch, setting may be marginal or may not fully
close the valve against postulated maximum design baste event flow and
differantial pressure (dp), This document demonet. rates that a significant

safety. concern dose not exist, even if the HPCI, Ac!C and RwCU isolation MDVe
are not optimally sised.

- 2.0 m <
.

,

e

In suemary this document explains that,
.

1. The need for these isolation valves to perform their intended design i

.

ffunction of-isolating a line break against a maximum differential

preneure condition resulting from a postulated double-ended guillotine

pipe break is unlikely because of leak before break characteristice and,

- the availability of leak detection instrumentation.

t

Page 2
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2. The consequences of postulated leaks in these lines have been evaluated

from a radiological, Environmental Qualification, and equipment flooding
point of view and are bounded by other analysed plant events.

3. The INEL teste represent extreme and worst case conditions. When *roaksa

are postulated given expected system response and accident sco's.rios,

successful isolation of the break is more likely.

This assessment concludes that existing ritaPatrick HOVs for the HPCI and Reic

steam supply line and RWCU suction line isolation have a high probability of
full isolation under realiscic conditions. In addition, HPCI and RCIC steam

supply lines and the RWCU suction line HOVs have demonstrated proper operation

under conditions mimicing the likely demand event, a pipe leak. system

isolation will occur before the postulated design basta event high flow dp
condition. Based on this the presently installed and maintained equipment

does not represent an undue risk to the health and safety of the public.

3.0 Safety Assecament - HPCflRCIC/RWCU Pine Leght

3.1 Lgthage Considerationg

It is industry experience that high energy piping experiences leaks long
before a pipe break condition develops. Industry has referred to this

as Leak-Before-Break (LBB) . The FitrPatrick plant has multiple channel,

and redundant leak detection monitoring of the high energy system lines
external to the primary containment. This monitoring is sensitive to

saali leaks (-7 gpm) and causes both an alarm in the control room and'

automatic isolation signals to the leaking system's isolation MOVs.

Isolation signals would initiate Hov closure long before the leakage
could cause any significant fled change, fluid loss or radiation

release, and before a significant long term environmental challenge to

Page 3
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the MOVs. The HOVs have been environmentally qualtfled to the more

extreme double-ended guillotites break environmental conditions. The '

HOVa are periodically inspected and tested to demonstrate operability
; during plant operation. In addition, these valves have occasionally

been inadvertently closed during systee operations. This has

demonstrated unscheduled demand operability against the significant dp
resulting from normal system flow rates.

;

3.2 LtA)L ,DMste Draak Justificad2D

Although the design basis for the FitsPatrick plant as discussed in the
PSAM, includes the evaluation of a loss of coolant accident resulting

froso a postulated pipe break, considerable effort goes into designing
piping and vessel not:1e safe-end systems to assure that such a break

;

will not occur. Piping systems are analysed using appropriate codes and

standards to limit applied stresses and materials are selected to
provide adequate ductility and toughness. Piping design also provides

,

implicit margine concerning fatigue failure. Extreme environmental

effecto are not considered significant. Piping materiale (carbon eteel) '

and steady state temperatures preclude environmentally-assisted

cracking. Thus, while cracking may be postulated, the probability is
low. Furthermore, leak detection systems are designed to assure that,

,

even if a pipe er eate-end (nossle-pipe transition piece) should

experience cracking, the crack would grow to a through-wall leak and the

leak would be detected long before it reachee critical crack site which
could cause a pipe rupture. This concept le called the ' Leak-Before-

Break' concept or approach. This critical crack basis already existe in
Section 4.10.3 of the FitsPatrick FSAR as part of the plant design basis
discussion for the Reactor coclant System.

In general terms, the L88 concept is based on the fact that reactor

| piping and vessel safe-ende are fabricated from tough ductile materiale
|
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which can tolerate,

large through-wall cracks without ocwplete fracture
under service loadinge.

By monitoring the leak rate from the through-
wall cracke and setting a conservative leakage limit of 7 gpre, cracks in
piping can be detected well before the margin to rupture is challenged.

In NUREO 1061, Volume 3(1),
the NRC Piping Review Convaittee outlined the

limitations and general technical guidance on LBB analyses to justify
mechanistically that breaks in high energy fluid system piping need not
be postulated.

In a recent modt ficat son to General Design Criterion

4(2), the NRC has formalised the use of the LBB approach to justify the
elimination of pipe whip restrainto and jet impingement barriers as

design requirements for a hypothetical double-ended guillotine break in

high energy reactor piping systems. Thus there le NRC recognition that

the LBB concept provides realistic margin over and above the ASKE Code
piping design structural margins.

A kipy parameter in the LDB evaluation is the critical crack length at
wnich pipe rupture is predicted. The focus in the LBB evaluation is on
the through-wall circumferential cracks because such cracks could lead
to a double-ended guillotine break.

The LBB approach is not being applied in this assessment to eliminate

pipe whip restraints or jet Lapingement barriers or reduce inspections.

Therefore, explicit LBB margins are not calculated nor are they
necessary. Instead, the LBB concept is used in this assessment to

demonstrate that the leakage from a through-wall crack with a length up

to but lees than the critical crack length, would be large enough to be
readily detected such that isolation actions can be taken well before

the critical crack length is achieved and long before maximum design

basis event flows,and pressures are established which could cha11onge
,

the isolation motor-operated valves.

|
| Page 5
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3.3 Critical crack .Lanoth and Leak Rate _cAltglatLgna,

Critical crack length and leak rate calculations for Fit: Patrick piping
geometries is documented in Section 4.10.3.2 of the Fit Patrick FSAR.

Reference {3) is an example of such calculations. The calculations

presented here use methods (4,$,6) more recent than that used in the
rit: Patrick rsAR calculations.

Table 1 lists the values of parameters used in the critical crack length
and leak rate calculations which are typical for the Fit Patrick
applications of interest. The results of the calculations for
representative pipe sizes are summarized in Table 2. A limit load

approach with a conservative value of stress equal to 2.4 8. (where s.

is the value of material design stress intensity given in the ASME.

Code), was used in calculating the critical crack lengths. When based

on test data, the stress for tour inch diameter pipes was assumed to be
2.7 s . The leak rate calculation methods used for both the water and

the steam lines are outlined in Reference [$).
|

An inspection of Table 2 shows that the calculated leak rate at critical '

crack length is a strong ranction tf pipe diameter. Nevertheless, even

for a 4-inch diameter water line, the-predicted leak rate is 25 gym at-
the critical crack length. A 25 gpa leak rate is larger than the leak
detection rate eensitivity identified in the following section of this
evaluation on leak detection with the exception of the RWCU cold water

lines. These calculations conservatively ignore leak rate increases due

to steam cutting, that can occur for a given crack length. Once leakage
starte due to steam cutting it increases with tLee and the Table 2 leak

rates can occur before reaching critical crack length. Full design

basis MOV dp corresponding to a double ended guillotine break will not

occur at these 1Lmits due to the downstream flow restriction (crack).
complete Mov closure will occur under these conditions. The RWCU cold

Page 6
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lines have a much lower potential for cracking because of their constant
cold condition.,

Of significance is that the Las margin increases with increasing pipe
site. Thus, larger pipes where f ailure could be more significant have
inherent L83 advantages. While the L88 margin is somewhat lower for

smaller pipes, there is still a large swr experience database supporting
the integrity of such piping.

Inspection programe (e.g., In Service Inspections (Is!) per A8ME Section

XI), Generic Letter 89-08 18) related commitments and other periodic

inspections on system piping outside the isolation valves provide

additional assurance of continuing piping integrity and low probability '

of _ pipe leak and break conditione. As indicated in the NRC's staff

Safety Aeoessment (Enclosure 1 of Generic Letter 89-10 supplement 3),
the HPCI and RCIC ferritic ettet steam supply lines have low *

erosion / corrosion susceptibility. This le due to only intermittent '

operation during HPCI/RCIC pump testing. Unlika most BWR's no e

- austenitic statniese steel is utilised for the Fitsratrick RWCU system-
piping. Therefore the concerne of Generic Letter 88-01 with respect to

intergranular strees corrosion cracking (IGSCC) do not apply. The RWCU
_

systen has been modeled using the EPRI CH3C analysis program for
,

erosion / corrosion potential. This system model accounts for the

possible ef fects of Hydrogen Water Chemistry (NWC) on the corrosion

layer within the carbon steel RWCU piping. The generally low flow

velocittee which exist in the RwCU system cause few areas of significant

erosion / corrosion potential. .These areas were inspected during the

FitsPatrick 1990 refueling outage with no erosion / corrosion degradation

noted. Additional inspections are planned for the 1991 refueling
outage.

|

|
Page 7

._ _ -. _. _ . . _ , , , .._. _.,,__._ ,_..._ __ _ . . .



- - - - - - - - _ _ , -. - . . _ _ . _ . _ - . . - , - . . . .

.

a.
,

i

'

.

Based on the results of this and the following evaluation, it is
concluded that the subject piping systems (HPCI, RCIC Stead supply Lane
and RWCU suction Line) are expected to develop a detectable leak betors
reaching the point of incipient rupture. A double-ended guillotine

break in these lines with the resulting high break flows is highly
unlikely.

3.4 Leak Detection Monitorino gQglgj;Lgg

These systems at Pit: Patrick have been designed for compliance to
General Design Criterion (CDC) 54 (7) " Piping system penetrating
containment. Piping systems penetrating primary reactor containment

shall be.provided with leak detection, isolation, and containment

capabilities ..." This GDC was satisfied with a defend *-in-depth
combination of pipe break, high flow monitoring and isolation sensors

for large leaks for each high energy piping system. RCXC and HPCI use

high flow and temperature monitoring and RWCU uses only temperature

monitoring for isolation sensing. These same high energy piping systems

also have eensitive, small leak (*7 gpa), temperature monitoring and
isolation sensors.

At FitzPatrick redundant, safety grade temperature monitoring equipment

continuously monitors areas outside primary containment where high
energy lines are routed. The temperature sensors for this monitoring

! are grouped with the piping of each' system and will alarm and isolate

that system when a leak condition is detected. At FittPatrick the

sensors and logic are applied in a redundant design configuration to be
single failure tolerant.

|

|

For the HPCI, RCIC and RWCU Systems the alarm and isolation limit is

based on detecting leaks of less than 7 gpm (12). This isolation is

|
Page 8
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converted to a temperature value and is empressed in terms of a

temperat.ure rise of 40'r above maximum ambient temperature as listed in
Technical specification Table 3.2 1. The sensitivity of the temperature !

sensors provides a fast response to a developing leak. Even though a
toeperature limit may relate to a specific leak rate, these same
temperature limits can be attained with .auch lower leak rates. A

smaller leak for a longer time period can reach the toeperature litnit
and allows recognition of smaller cracks.

In addition to the temperature monitoring system, the operator can

detect small leakage flow into the reactor building floor and equipment i

drain sumps. There are also area radiation soonitoring system gassna
,

detectors that alarm during small leak conditions. These additional

sources of leak detection provide data to the operator which call for
further assessment including a visual inspection of the area.

,

operating experience has shown reistively quick operator response to '

leaking conditions in safety, systems and other monitored systems upon

leak identification by routine inspection activities or by monitoring
equipment isolations and alarms.

The leak detection temperature anonttoring capability installed at
rit Patrick can detect the small leakage condition and initiate

isolation long before a pipe break condition would develop. Therefore,

the combination of the leak-before-break approach in conjunction with

the leak detection capability provides early isolatLon at lose than '

design basis conditions for a potential pipe break that might challenge
the HOVs twolation capability at maximum flow-induced dp.

3.5 Radi.t.l.ooiejl conseouences of Leakaae Flow

.

The radiological consequences of the leakage flow from the NPCI, RCIC or

i

l Page 9
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RWCU~ lines are bounded by plant design beste radiological release,

evaluations. The Pittratrick design basis event for offsite rolesse is
the double-ended guillotine break of the main steam line. The

!

evaluation of the offeite release results for this break assumes a large
!

<

amount of reactor inventory lose prior to break teolation. The liquid
phase of the reactor inventory contains most of the radioactive material
which to released into the turbine building during the postulated break

i

event. However, the resulting dose from the main steam line break is
jstill only a f raction of t he 10CFR100 Limits. Furthermore, the total

inventory lose for the small leakage associated with the NPCI, RCIC or
,

RWCU line is only a small traction of that from a main steam line double ,

{
ended guillotine break and is contained inside secondary containment. I

ror example, a-25 gpm hot water leak from RWCU typically can be detected
within 10 seconde. -This means that the total inventory release before

detection is less than 30 lbs. This is a small fraction compared to the
!

main steam line break liquid inventory lose which is approminately

140,000 lbs. total, of which 120,000 lbs. is liquid. Therefore, even if ;

the leak detection requires 4000 times longer to isolate the detected

leak, the radiological release from the leakage flow will be a very
,

small fraction of the 10CFR100 limit. This radiological release would
t

i

further be reduced by operator action in accordance with amorgency '

Operative Procedures and by the capabilities of secondary containment. !

!

3.6 Environanntal Dualification and Floodina Potential
i

,

The FitsPatrick Equipment Qualification (39) program has established the

capability of the plant safety related electrical equipment to perform |

their design breis safety functions under the 1!.miting environmental
.

conditione postulated for that equipment. Equipment-to qualified based-

,

on analyste and type testing at bounding environmental conditions that

envelope a broad range of applications. The NPC1, RCIC and RWCU !

isolation MOVE are qualified to environmental envelopes that bound HELS

Page 10
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conditions as well as containment LOCA conditions. Other required
equipment is qualified to the analysed HELB conditions which are much

worse than the small leak environmental conditions that would be
postulated due to the leek before break scenario. The existing HELB

analysis assumes 100% relative humidity for 48 hours post-LOCA.

Therefore, the Leak-Before-Dreak scenario cannot result in a worse
relative humidity condition. Since mass and energy release is much

less, the overall severity of the accident in the terms of temperature
and peessure condition will be much 1ers. Therefore, the

Leak-Before-Dreak scenario is enveloped by the design basis HELB
analysis. Since essentially atmospheric pressure would exist in the

reactor building the maxLaum achievable temperature (i.e., 212'r) would

be the sane with or without prompt isolations. The worst case localized
*

superheated expansion temperature to atmospheric pressure would be

approximately 325'r. Time duration at maximum conditions would increase

without prompt isolation. The motor operators installed on the

HPCI/RCIC/RWCU isolation HOVs are qualified to primary containment

acetdent conditions which ex,ceed these toeperature values.

For noncompartmentalized arrangements such as ritsPatrick, the bulk

building conditions could Le postulated to reach saturated steam

conditions at atmospheric pressure if the pipe break is not isolated.

These conditions would exceed existing qualification limits for some

equigment. However, the ritsPatrick Emergency Operating Procedures

provide low administrative toeperature limits for several reactor

building areas. If a primary system is discharging into the reactor

building and the maximum safe temperature is exceeded in two or more

areas, then emergency RPV depressurir.ation is required. This action

would successfully minlaise the exposure of sensitive reactor building

equipment from harsh conditions.

The final potential area of concern that has been considered is

!
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equipment submergence due to flooding resulting from a postulated pipe '

break without isolation. At Fit Patrick existing flood control measures |
such no curbs and drains and equipment elevations above floor level are t

adequate to control the volume of condensed water released from such !
breaks. The fluid released in such a postulated break would be steam or
hot water which would quickly flash to stoa.e and condense on various

.

heat sink surfaces throughout the reactor building. NQ program '

controle, such as requiree.ents for orientation, weep holes and conduit

seals would ef fectively protect vital equipment from such conditions,

Flooding and submergence potential is a result of the collection of this
condensate. Therefore any flooding effects would be widely distributed,

within the reactor building and delayed after the postulated break. i
!

Additionally, since the reactor building cannot withstand any

signiticant pressure, evaporation and venting of water vapor may occur

further reducing the potential for any flooding problems. Flooding
expected under these conditione may be similar to that which would occur -

with activation of the f tre protection system water curtaine.
!

Therefore, no 30 concern exte'te for MoV isolation or the functioning of
W

other' safety systems equipment due to small pipe leaks po$tulated under

the leak before break criteria. In evaluating the consequences of a

. postulated double-ended guillotine break without prompt isolation it is

expected that eAleting SQ enveloping environmental conditions would not

be significantly exceeded as the result of emergency RPV
depressurization.

,

3.7 Leak - ' Flow an U DfJhtI11 tit Cloeugg *
'

,

From leak-before-break considerations, with the capabilities of

detection and isolation of a small leak, the leakage flow from a

postulated leaking piping systee would be email. such small leakage, '

when compared with normal and standby flow capabilities of the systeme . -

|
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would not establish any appreciable dp across a closing isolation Nov
-

until fully clossd.,

Further, there have been inadvertent isolation evente of these Hove
since they were installed.

Some of these isolations hav9 - curred at or
inear 100% eystem flow rates.

This demo.setrates isolation, eSpability
well in excess of small pipe leak flow conditions. It should be further
noted that as the HPCI/RCIC valves close they are subjected to the full

reactor pressure (1000 pei) across the valve seat. This dp will be
equivalent to the isolation MOV end-of-stroke dp conditione for a
double-ended guillotine break. Therefore, in-situ valve closure
capability has been demonstrated. Nov isolation operability for small
pire lenke has been demonstrated for all three systems.

4.0 Safety Aengesment - Desian nagle Pipe _Brggh

4.1 Raglistie Analvois conditiene

An analytical assemenent of a postulated design basis pipe break

condition in one of the three BWR systees of concern can be looked at

from a realistic perspective, just like the postulated small leak

condition. A realistic review without all of the design basin

assumptions was conducted because of the low probability (4 x 10''/yr)

of a high energy line break in one of these systems. Any MOV at

Fit Patrick which might be considered marginal or inadequate, when

comparing the actuator size and deliverable stem force against expected ,

required thrust, may attil be helpful in achieving full or partial
*

eystem isolation. Table 3 provides design thruet requiremente and valve

functional test results as provided to the swRoo in response to the
NRC's request (13).

Some beneficial concluetone can be drawn from the system design,
! .

!
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equipnent design, and physical attributes of the systems and oquipment.

There are HOV design considerations which have been included during the

design process which make MOV actuatore more capable than their ratings
state (11).

The actual flow during a postulated leak would probably be closer to the '

100% eystein flow rate rather than that attributable to the double-ended
guillotine break.

This is because ductile pipe lines do not physically
guillotine rupture and there would be a flow interference from the
remaining piping. Some of these valves have already demonstrated the

;

ability to close under comparable full flow conditions when inadvertent
system initiation and Leolations have occurcod.

There are two MOV Leolation valves in series on each of the subject
lines. These valves are mounted in the supply lines very close tcqether

and esparated only by the primary containment wall. Upon receipt of
isolation signale they will not close at exactly the emme time. ,

This le ,

because of realistic, but small physical differences, as well as the-
fact that inboard unite are driven by high speed AC motors wh'ils

outboard units are driven by DC motors. Therefore, each valve may be
,

subjected to instantaneously different dp levels as they are closing. .

The alternate sharing of the break flow high pressure conditions and any >

= cycling of this sharing between the two valves would probably allow at

least one of the isolation valves to continue its closure motion untti
it becomes fully closed with the possibility of the second valve
following thereafter. This possibility might better be described as a

sharing or splitting of the high pressure condition between th6 valves.

As the valves reach the end of stroke, they will be subjected to the
full dp condition. However, as discussed in Section 3.7, this is

equivalent to the conditions that these valvee'would experience at the
end of travel during an inadvertent toolation.

; Page 14
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4.7 Muclear svatem IMan i

Acouming the high energy line break occure outernal to the primary
containment in one of the three subject systone the impact on the

nuclear system would be less severe than a Design seeie Accident (D84).
The high energy lines are small lines (compared to the DaA) and would
require less Emergency core cooling system (aces)

,

flow for core cooling '

and maintain reactor vessel inventory. ky one of the ela low preneure
injection pumpe (core Spray or Low Prosauro Coolant Injection) would be

sufficient to provide core cooling and handle the consequences of a
postulated line break. The Fit Patrick loss of coolant accident-

analyses for the same line breaks inside the containment (which cannot
be isolated) show that'there will not be any resulting core or fuel

,

damage for the smaller line break events.

Ecca camponente have spatial separation such that the impact of the

postulated high energy line break should affeet only one division of
' equipment. The remaining division will be more than sufficient to

-

handle even the maximum line break conaldered in this analyste (as
opposed to a more likely___email leak in the line).-

Therefore, the FitsPatrick plant has adequate safety margin to protect i

the reactor core and provide adoquate leak detection and isolation

capability using the presently designed toolation Move and other
-_mitighting measuree.-

4.3~ Offsite Dome Release fanact'
>
.

The radfological release freen the postulated double-ended guillotine
t

break of the HPCI and RCIC eteam line is bounded by that_of the main

steam line break.-- These smaller lines do not depressurise the reactor

Page 15



.

*.
.

4

vessel as fast as the main steam line. The reactor inventory release
,

for these breaks is mostly steam. The dose from steam loss throdgh an
outside line break is small. Therefore, the offsite release from the
HPCI and RCIC steam line break <ill still meet requirements of 10CFR100.
The reactor inventory loss from the double-ended guillotine break of the
RWCu line will be mostly 11guld. However, the radiological conseguences

of the RWCU line is bound ed by that of the main steam line, based on the

significantly smaller line size and valve closure times for the AWCU
isolation valves assuming prompt teolation occurs. The radiological
release from the main steam line is only a small fraccion of that of

10CFR100. Therefore, any slightly longer valve stroke time for the RWCU

isolation valves will not result in escending the requirements of
10CFR100.

4

$.0 hoolicahility of the_NRC Sygngorod INIL Tgets to PitrPatrick

A significant difference exists between the gate valves tested in the
NRC sponsored testing program and the gate valves installed in these

*
systems at the ritaPatrick p1 ant. The valves tested by the NRC were

representative of several different manufacturers but all were the

flexible wedge gate valve design. When the NEC planned and initiated

their testing program the flexible wedge gate valve wac the predominant

design used by BWR's for these applications. During the 1988 and 1990

Fit: Patrick refueling outages Anchor Darijng parallel double disc gate
valves were installed at the FitaPatrick plant for all lines of concern.

The parallel double disc gate valve is considered a better design than
the flexible wedge gate valve for flow isolation purposes. Many PWR's

use parallel double disc gate valves as main steam isolation valves

(HsIV's). Because of this fundamental difference in valve design, the

Authority does not believe that NRC sponsored test results are directly
applicable to these particular HOV's at the rit: Patrick plant.
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The Anchor Darling Valve Co. designed and sited the actuators for these

MOV's using a valve disc friction coefficient or valve factor of 0.2
.

Choice of this valve factor was based on Anchor Darling's considerable

experience with parallel double disc gate valve applications. Reference

10 describes teste performed in Germany on a K5B parallel disc gate
valve. These flow

interruption tests were similar to the NRC sponsored
teste except they were performed at somewhat higher pressures

(approxtmately 1300 to 1750 psia). The results of these tests were

maximum valve f riction coef ficients of 0.33 to 0.41 for high pressure
and temperature tests.

While these friction coefficients are greater
than the 0.2 used by Anchor Darling they are considerably less than the
0.5 to 0.7 disc friction factor suggested by the NRC sponsored test

results on flexible wedge gate valves. The Authority does not know how

similar are the KSB and Anchor Darling parallel double disc gate valve

designs. The Authority understands that the Anchor Darling Valve Co.

plann to perform flow interruption tests on their design of parallel
double disc gate valve during the second quarter of 1991. These tests

will provide data that will be directly applicable to the isolation
KOV's of concern at the FitaPatrick plant.

6.0 Other Miticatino racters

.

6.1 Trainino and Emeroenev Doer 311no Procedures

The TttwP4 rick Emergency Operating Procedures (EOP's) will quickly lead

tt reacto depressucitation for the case of a primary system discharging
into tue reactor building, such as a double ended guillotine break of '

the HPCI/RCIC/RWCU lines without isolation. Emergency Operating

Procedure E0P S (Secondary Containment Control) leads to emergency

reactor depr* Asur, tation if the maximum safe torsperature is exceeded in

two or more et$4 M i building areas. The maximum safe temperatures are

as low as 113 to 133 degrees F for several reactor building areas whore,

!

!
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the most sensitive reactor building equipment is located. A double
ended guillotine break without isolation will result in esturated

conditione at atmospheric pressure with a resulting temperature of 012
degrees F.

Therefore these conditions would direct emergency RPV

depressurisation before significant damage to reactor building equignent
could occur. In addition, Emergency operating Procedure 20P 2 (Reactor

Pressure Vessel Control) applied together with E0P $ provides for rapid

depressurization using the bypass valvne if it is anticipated that any
reactor building manimum safe temperature will be exceeded.

Thorough training on the requirements and the use of the Fit Patrick

top's is included as part of the initial and roqualificatton licensed
operator training programs. simulator training includes an esercise

which simulates a HPCI line DE08 without isolation (simulator Exercise
cuide 81930). This tests the control room operator's response, using
the guidance of 20P 2 and 5, to successfully protect the reactor fuel
and reactor butiding equipment by means of RPV depressurisation. The

failure of the isolation function it readily apparent from the light
indication for the MOV's. Prom the teactor building area temperature

rise and the isolation valve position light indications, the operator
will be able to determine when ranctor depreneurization is requirea.

6.2 galgrb r Prevention Prgtices

The HFCI and RCIC eteam supply lines are kept pressurised and drained of
condensate. This dtaining practice generally prevents the possibility
of water hammer and turbine water induction due to prompt demand

operation. There have been some water hammer problems with one of the

two etcam condensing lines to the RHM heat exchangers. This water

hammer may be the result of flashing of undrained condensate durinej HPci,

! initiation. This problem is under evaluation and may be correcte6 with
f

l modifications to the piping system.

!
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The RWCU system is a normally and continuously operating system which

has not experienced water hammer events during isolations. Thib is
because that with an isolation, the RwCU puep trips and flow rate decays
as pump speed coasts down. Thus there is little flow volucity when the
isolation valves approach *.he closed position.

)

As a general practice, operating procedures require that water systems
,

be filled and vented prior to start-up This operating practice,
together with " keep full" syntars hea reduced the likelihood of water
hamsar events at the rit: Patrick plant.

6.3 Probabilistic Risk Considerations

The Authocity has developed a Probabilistic Risk Assessment (PLA) model

for the rit Patrick plant in accordance with Generic Letter 88-20

guidelines. The probability of failure of the ECCS systema combined

with the probability of a line break is sufficiently low as to preclud.s
|

.

consideration of this event as a practical concern.
.

6.4 Current Toraue Switch Byggts Settinos

At the ritsPatrick plant, the close torque switch is not bypassed for
any significant portion of the valve stroke. since the torque switch is

*

in the circuit, it will tend to protect the actuator motor frem overload .

,

Efailure if excessive loads are encountered during the. closing stroke.
' This will permit repeated attempts to close the valve as the

: dif ferential pressure and required thrust is reduced. Reduced

differential pressure may be the-result of emergency RPV

de'preocurization or depressurization through the break. *
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6.5 dPCI_.Warmino iBvPatti Valve

At Fit: Patrick the steam supply line for the HPCI turbine is kept warm

and pressurised through a 1 (one) inch bypass globe valve (23HOV-60)and
the main supply outboard isolation valve (23Hov-161 is normally closed.
Therefore design basis flow thru any break of the HPCI steam line
downstream of the outboard containment isolations valves, while 23Mov-16
is clored (normal staridby line-up), would be ilmited to choked flow
through the bypass valve. This greatly reduces the closing flow
requirement on the inboard isolation valve.

7.0 genclusions

Because of the leak-before-break considerations for the HPC1/RCIC/RWCU
piping and the installed leak detection and isolation systems, it is not

expected that system isolation Move would ever be challenged at high
flow design basis accident conditions. With those effective isolation
systems leaks should be isolated early at low or aero flow conditions.

Additionally, realistic consideration of expected plant and system

response to postulated accident conditions leads to the conclusion that

there is a significantly high probability of euccessful valve closure.

Even without successful full valve closure for a postulated rupture in
these lines, there is adequate safety margin in the ECCS to handle the

reactor coolant inventory losses. The ECCS systems are designed for a

much larger break than these small line ruptures. Delayed isolation

response for these three systama is expected to keep offsite dose
releases within 10CFR100 requirements.
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TABLE 1 i
d

VALUES OF PARAMETERS USED IN CRITICAL CRACK LENGTli

AND LEAK RATE CALCULATIONS

Pipe Thickness : Schedule 80
Pipe Internal Pressura- 1050 pai
Torperatur* i $28"r '

Normai Operation Bending

Stresses e 4 kel ?

-Material : - stainless Steel or
:

Carbon steel

TABLE 2
,

CRITICAL CRACK L$NGTHS AND LEAX RATES FOR ,

VARIOUS DIAMETER PIPES
e

i

Pipe Diameter Critical Crack Leak Rate at critical

- (in.) Length (in.) Crack Length (gym) '

Water steam

4 7.1 25 15

6 9.8 -41 27,

12 18.5 166 108

16' 23.1 262 170

t

k
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I'UNCTIONAL VALVI ' REST RESULT 5

VALVE /$12f, OP(R/ MOTOR NTR 52 OPit dip (1) itMP(1) ige 7K SWitCW TMFJST SAll$ SA$ll
(IN.) MFC (FI Lgt) (PsjG) (F) Ot$1GN fill itSI 0/P CALCs

MPCI VLVS

23Mov 15 A/D 00 10 :.lM/REL 40 58 1 1,25 0 545 19130 26271 m/A voits

< - 23Mov 16 A/D DD 10 LIM / PEER 60 58 1 1,253 54) 19125 20326 m/A v0TEs

RWCU VLVS

12MOV 15 A/D DD 6 LIM /REL 10 $8 00 1,020 545 8793 9354 h/A W1ts

12Mov 18 A/D 00 6 LIM / PEER 15 58 00 1,020 545 8793 11445 h/A VOTES

RCIC VLV5 .

13Mov 15 A/D 00 3 LIM /REL 2 58 0 % 1,250 545 2967 3300 N/A VOTES

13Mov 16 A/D 00 3 LIM / PEER 5 ss 8NO 1,25n E 2967 2406(2) 1/A v0fts

(1) A/E sg;ted design veiw., w a'st, pf'Webeire parameters ret specified.

(2) Acceptable tanceuse measured Iwkire load was corwiderably teos than the deelen eesumed 800 lbs.

1.
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