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INTRODUCTION

USNRC Regulatory Guide 1.99 Revision 2, "Radiation Embrittlement of Reactor
Vessel Materials," dated May, 1988 became official with it's publication in
the Federal Register on June 8, 1988. The guide revises the general |

procedures acceptable to the NRC staff for calculating the effects of neutron

radiation embrittlement of the low al]oy steels currently used for light water
cooled reactor vessels. ’

-

~rreactor-pressuresvessels under certain conditions. To ensure that the

Appendix G of 10-CFR Part -50 provides the fracture toughness requirements for __!

Appendix G Timits are not exceeded during any anticipated operational’
occurrence, technical specification pressure-temperature limits are provided

during low temperature operations. The embritt]ement algorithm specified by

revision 2 of Regu]atory Guide 1.99 is more conservative than revision 1, and

‘requires that these limits be r§~calcu1ated.

. The Low Temperature Overpressure Protection System (LTOPS) provides protection

against exceeding the vessel ductility limits, as expressed by the Appendix G

! pressure-temperature limits, during cold shutdown, heatup, and cooldown

_operations.” The limits resulting from implementation of the new revision to

Regulatory Gu1de 1.99, requires that the LTOPS setpoints be re-evaluated.
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TABLE 3.4
'

Hax Overshoot/Undershoot Dalta P Yaluas vs PORY Opening Time Dua to Mass Injection
, - ¢ D, C. Cook Unit 2 —mAt.S50 APPUCABLE FoR bt.u,r /

Overshoot/Undershoot Yalues (psi) vs. PORY Opening Tima (sec)*
Setpt Press. Hass Inj. 1.0 2.0 4.0 C 6.0 8.0 - 10.0

400.0 - 439.2 439,0 231.0 446.0 232.0 460.0 282.0 473.0 296.0 .487.0 310.0 499.0 318.0

b " .

= 500.0° +429,7 1538.0 - 302.0 -542.0..303.0 555.0 372.0 S66.0 288.0 578.0 403.0 S83.0 407.0 «
600.0 420.2 635.0 381.0 641.0 388.0 651.0 460.0 S550.0 482.0 671.0 492.0 681.0 433.0

700.0 410.7 733.0 465.0 738.0- 479.0 747.0 S547.0 755.0 576.0 765.0 S77.0 773.0 591.0

QA {psig)  Rate (qpm) .Over , Under GOver Under 6K Over Under Over Under Over Undar GOver Under

* PORV Closure time = 4.0 sec. . =
Notes: 1. Mass injectfon rata obtained from RCS pressure vs. single pump charging flow.
‘ #2. Overshoot obtained froa’max dalta P overshoot vs. Eass injection flow curve.
3. Undershoot obtained from max dalta P undarshoot vs. mass injection flow.
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TABLE 3.5

1

Max Overshoot/Undarshoot Dalta P VYalues vs PORY Opening Time Ota to Heat Injection
. D. C. Cook Unit 2 —== ASo APPLICAKRLE FPR wamiT )

*

Ovarshoot/Undarshoot Yaluas (psi) vs. PORY Opening Time (sec)*

Satpaint 1.0 2.0 4.0 6.0 8.0 10.0
Pressure .
(psiq) Overr Under Over Under Over Under Over .Under Over Under Over Under
‘ » ' +90400,0 “<£418,0~265.0 " 420.0 266.0 -423.0 289.0 . 427.0 .311.0 431.0 323.0 435.0 330.0
W
'3 $00.0 s17.0 329.0 518.0 335.0 S21.0 372.0 525.0 400.0 528.0 416.0 531.0 426.0
600.0 617.0 422.0 618.0 426.0 621.0 463.0 624.0 496.0 627,_0 513.0 629.0 S23.0
700.0 716.0 502.0 717.0 S10.0 720.0 S57.0 723.0 S93.0 726.0 610.0 728.0 621.0

@ * Yalve Closure time = 4.0 sec. ]

RCS tesperature = 85,0°F
S/G temperaturs = 135.0°F . .

84c08
v

TABLE 3.6 .
w, ctomhHax Overshoot/Undershoot Dalta P.Values vs PORY Opening Time Oua to Hoat Injection

0. C. Cook Unit 2 —=— @& L.50 AQALICABLE Ao AMIT )

Overshoot/Undershoot Yalues (psi) vs. PORY Opening Time (sec)* .

© Satpoint 1.0 2.0 4.0 6.0 8.0 10.0
Prassure
(psig)  Over Under Over Under Over Under Ovar Underr Over Under Over  Under .
w 400.0 438.0 278.0 445.0 279.0 459.0 295.0 475.0. 311.0 490.0 311.0 S0S.0 324.0
8 500.0 540.0 338.0 S47.0 342.0 562.0 381.0 576.0 395.0 589.0 407.0 602.0 403.0
§00.0°  639.0 419.0 646.0 433.0 659.0 468.0 672.0 487.0 685.0 493.0 697.0 495.0
700.0 7139.0 512.0 745.0 516.0 757.0 563:,0 770.0 S79.0 782.0 S81.0 793.0 S85.0

* Yalve Clasure time = 4.0 sec.
RCS temparature = 150.0°F
S/G teeperatura = 200.0°F
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AEP‘HN CURVES REG. GuUIOE 01/12/90
- THE FOLLOWING DATA WERE PLOTYED FOR CQOLOGWN PROFILE 1 ( STEADY-STATE CQOLDOWN )
SRRADIATION PERIOD = 23.000 EFP YEARS
= FLAW DEPTH =« AOWIN T & -
LA . ]
id %
INDICATED INDICATED INDICATED INOICATED INDICATED INDICAYED
TEMPERATURE PRESSURE IEMPERAIURE PRESSURE TEHPERATURE PRESSURE
(DEG. (PS1) (DEG.F) (pSI) (DEG.F). (pSI)
: 3 4
- 1 86.000 £624.20 17 165.000° G?‘I’TSQ 33 246.000 1161.74
. 2 90.000 $29.65 18 170.000 69996 X 34 250.000 1214.52
3 86.000 636.32 19 125.000 <88 » 3B 266.000 1274.18
4 100.000 541.30 20 180.000 13420 36 260.000 1331.92
- 6 106.000 647.88 21 185.000 752.08 a7 266.000 1386.96
6 110.000 §54.89 22 180.000 174.40 a8 270.0600 1467.01
- 7 116.000 662.48 23 195.000 798.34 38 276.000 1641.80
8 120.000 §70.59 24 200.000 824.15 10 280.000 1622.30 -
8 126.000 679.34 2§ 205.000 . 851.84 41 286.000 1708.48
‘1= 0 130.000 688.62 26 210.000 ', 881.50 42 280.000 1800.74
11 136.000 668.72 27 216.000 913.69 43 286.000 - 1889.66
12 140.000 609.58 28 220.000 947.92 44 300.000 2005.08
13 146.000 62428 29 225.00Q0 984.79 48 306.000 - 21i8.16
vebe 14 150.000 63330 30 230.000 "« 1024.438 46 310.000 2238.95
18 166.000 64220 a 235.000 *° 1066.91 . 47 318.000 2366.08
1 16 160.000 66112 32 240.000 1112.62
X ¢z fs1. <FLANGE REKUIREMENT ' .
. e LT T T l-[ I l I l l T I I I |
~}~= AEP COOLDOWN CURVES REG. GUIDE 1.99,REV.2 FoR UmiT | 01/12/90
THE FOLLOWING DATA WERE PLOTTED FOR COOLOGWN PROFILE 1  ( STEADY-STATE CQOLOGWN ) - =
IRRADIATION PERIOD = 32.000 EFP YEARS ‘ &
FLAW DEPTH = AOWIN T . o
» i ot
nE INDICATED . INDICATED INDICATED INQOICATED INDICATED INDICATED =
TEMPERATURE PRESSURE TEMPERATURE PRESSURE TEMPERATURE PRESSURE 9‘1
(DEG.f (PS1) (nEQ.F) (ps1) (DEG.F) {ps1) To]
L
- 1 86.000 634.83.° 1a 170.000 aa4-92 34 250.000 1112.62 a
2 80.000 619.49 19 125. OOO . 673=96 | X< a5 255,000 1161.74
<] 68.000 624.38-° 20 180.000 693-06 36 260.000 1214.52 -
4 100.000 529.65 21 185.000 711.99 a7 265.000 12714.18 2]
8 106 .000 538.32 22 180.000 " 734.20 k<] 270.000 1331.92 =
6 110.000 §41.30 23 185.000 152.08 as 275.000 1396.95 —
i 116.000 647.86 24 200.000 774.40 40 280.000 1467.014 =2
8 120.000 534.489 25 208.000 7968.34 41 285.000 1641.90 @
8 126.000 682.48 26 210.000 824.14 42 290.000 1622.30 -
10 130.000 670.58 217 215.000 851.44 43 285.000 1708.49 =
i 136.000 616.34 28 220.000 881.60 44 ; 300.000 1800.74 %
12 $140.000 588.62 29 225.000 813,69 45 305.000 1889.56 3
13 146.000 £68.72 3o 230.000 947.92 46 310.000 2005.08 ot
14 150.000 609.59 34 235.000 +984.79 47 315.000 2118.16 ?_’._
i6 166.000 €424 32 240.000 1024.98 48 320.000 22038.98 e
16 160.000 696—?0} ¥ a3 245.000 | 1066.91 49 325.000 2368.09 g
i i ¥ ) 166.000 0¥ 40 -
' 3
' 3
g c20Ps1, FLANGE REQUIREr gpA)T
P s el N [] - 1 H [ | 1 .
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ATTACHMENT 2 TO AEP:NRC:0894Q
REFERENCE DOCUMENTS FOR THE CALCULATION TO SUPPORT

THE UNIT 1 LTOP SETPOINT CHANGE
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Subject

From

To

LoD (Low Tomp, OVORESS, #rot)
® o \
AMERICAN
ELECTRIC
POWER .

January 4, 1990
COOK NUCLEAR PLANT

Low Temperature Overpressure Protection System
Setpoint Evaluation Report

P. G. Schoepf 6£HL

R. C. Carruth

Attached, for your use, is an approved copy of the Westinghouse Report,

"D. C.. Cook (Unit 2) Low Temperature Overpressure Protection System (LTOPS)
"Setpoint’Evaluation." This report provides a Cook Plant specific

application of the Westinghouse Owner’s Group methodology for LTOPS setpoint

~ determination, including a sensitivicty study on PORV opening time.

*

Alchough the report title indicates "Unit 2", the evaluacion was
intentionally performed using.the most comservative of Unit 1 and Unit 2
plant parameters. Therefore, the methodology described may be applied to
either unit’s‘isothermal "heatup/cooldown curves to calculate'that unit’s
LIOP setpoint. This report should be used to calculate future LTOPS
setpoints based on the results of reactor vessel material surveillance
program capsule analyses.

Please note that. this report provides justification to.retain the current
Unitc 2 LTOPS setpoint (T/S value) of 435 psig (provided PORV stroke open
times remain below 6.5 secouds) when the heatup/cooldown curves developed

" per Regulatory Guide 1.99, Rev.” 2 are instituted. These new curves were

submitted to the NRC via AEP:NRC:0894L, and are scheduled-for implemencacion
during the 1990 Unit 2 refueling outage.

Attachment

cc: R. L. Shoberg/File: AEP:NRC:0894L
D. R. Hafer
Grier
Satyan-Sharma
Beilman - Bridgman
Sampson/T. R. Stephens - Bridgman
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