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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 2000020202 

Task Title: Review a Manual ECP Calculation 

1940012137 - Job Performance Measure SRO 
KIA Reference: RO-4.6 No: Admin-1 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom X Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• The unit had been operating for 300 Days at 100% power. 
• A. Unit trip occurred due to a Main Transformer Fire 
• The unit has been shutdown for 15 days to effect repairs 
• Prior to the trip: 

o Control Bank D at 223 
o Boron Concentrations 975 ppm 

• Current Plant Conditions: 
o Tavg 54rF 
o Boron Concentrations 1472 

• The Plant Computer is Out of Service 
• Estimated time of Criticality 20:00 tonight 
• The spare RO prepared a manual ECP 

Task Standard: ECP Calculation reviewed and errors found. 

Required Materials: Calculator 
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Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

General References: 	 2-S0P-1S.4, Estimated Critical Rod Position and Boron 
Concentration Calculation 
2-Graph-RV-1 
2-Graph-RV-2 
2-Graph-RV-3 
2 -Graph-RV-4 
2-Graph-RV-S 
2-Graph-RV-6 
2-Graph-RV-7 

Initiating Cue: You are the CRS and the SM has directed you to review the ECP. 

Time Critical Task: No 

Validation Time: 45 minutes 
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~pendixC _________ Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

1. Performance Step: 

Standard: 

Comment: 

2. Performance Step: 

Standard: 

Comment: 

3. Performance Step: 

Standard: 

Comment: 

Obtain Correct Procedure and Graphs 

Obtains 2-S0P-1S.4 and Graphs RV-1 through 7 

Review data for equilibrium operating conditions prior 
to shutdown in Section 1.0 of data sheet 

Data given in initial conditions. 
Determines data entered correctly 

Review estimated date, time, RCS Temperature, boron 
concentration and length of shutdownfor forthcoming 
criticality recorded in Section 2.0 of data sheet 

Data given in initial conditions 
Determine data entered correctly 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote c;ritical steps with a check mark --J) 

4. Performance Step: Perform required data entries AND Calculations using 
referenced graphs. 

Standard: Actions listed in Steps below 5 

Comment: 

5. Performance Step: 	 Determine Remaining Rod Worth from Graph RV-1 

Standard: 	 Determines Remaining Rod Worth is 0 
Determines data entered correctly at step 3.1 

Comment: 

6. Performance Step: Determines Power Defect at Boron 

Standard: 	 Interpolate between 950 and 1000 ppm to achieve 
1633.9 ± 0.5 and enter at step 4.1 
Determine data NOT entered correctly. 

Comment: NOTE 1623.9 pcm is incorrect. 

7. Performance Step: 	 Determine Boron Concentration Differential 

Standard: 	 Calculate 975 -.1472 = -497 
Determines data entered correctly at step 5.1 

Comment: 
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Appendix C 	 PageS Form ES-C-1 ------'--..::...:....::.:..:.... 

Performance Information 

(Denote critical steps with a check mark...J) 

8. Performance Step: 	 Determine Boron Worth at Average Boron Concentration 

Standard: 	 Calculate (975 + 1472)/2 =1223.5 
Determines data entered correctly at Step 5.2 

Comment: 

9. Performance Step: 	 Determine boron worth for 1223.5 ppm 

Standard: 	 Determines boron worth 7.14 ± 0.01 
Determines data entered correctly at Step 5.2 

Comment: 

"\f 10. Performance Step: 	 Determine Reactivity from boron change 

Standard: 	 Calculate Reactivity from Boron Change (-497) X 7.14 = 
3548.6 pcm 
Determines data NOT entered correctly at Step 5.3 

Comment NOTE: 3584.6 is NOT correct. 

11. 	 Performance Step: Determine reactivity due to Tavg at Boron 975 and Tavg 
at 54rF 

Standard: 	 Determines Reactivity is 0 pcm from Graph RV-4 
Determines data entered correctly at step 6.1 

Comment: 

5 of 32 



Performance Information 

(Denote critical steps with a check mark "1/) 

12. Performance Step: 

Standard: 

Comment: 

13. Performance Step: 

Standard: 

Comment: 

14. Performance Step: 

Standard: 

Comment: 

15. Performance Step: 

Standard: 

Comment: 

Determine Xe Defect at 100% power 

Identifies 2833 pcm from Graph RV-5 
Determines data entered correctly at step 7.1 

Determine Sm Defect at 100% power 

Identifies 1009 pcm from Graph RV-6 
Determines data entered correctly at step 7.2 

Sum of step 7.1 and 7.2 

Determines 3842 pcm 
Determines data entered correctly at step 7.3 

Determine Xe/Sm Correction Factor 

Determines 0.905 from Graph RV-7 
Determines data entered correctly at step 7.4 
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Appendix C Page 7 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

16. Performance Step: 

Standard: 

Comment: 

17. Performance Step: 

Standard: 

Comment: 

18. Performance Step: 

Standard: 

Comment: 

19. Performance Step: 

Standard: 

Comment: 

Determine Corrected Xe/Sm prior to shutdown 

Calculate 3842 X 0.905 =3477 
Determines data entered correctly at step 7.5 

Determine Xe Power for Startup 

Determines Xe power is 100% (essentially constant for last 
36 hours) 
Determines data entered correctly at step 8.2 

Determine Sm Power for Startup 

Determine Sm power is 100% (essentially constant for last 
10 days) 
Determines data entered correctly at step 9.2 

Determine Xe defect at startup 

Determines -11 pcm from graph RV-5 
Determines data entered correctly at step 10.1 
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Appendix C Page 8 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --I) 

20. Performance Step: 

Standard: 

Comment: 

21. Performance Step: 

Standard: 

Comment: 

22. Performance Step: 

Standard: 

Comment: 

23. Performance Step: 

Standardl: 

Comment: 

Determine Sm Defect at startup 

Determines -1202 pcm from graph RV-6 
Determined data entered correctly at step 10.2 

Sum 10.1 and 10.2 

Calculate -11 + -1202 =-1213 pcm 
Determines data entered correctly at step 10.3 

Determine Xe/Sm Correction Factor at startup boron 
concentration 

Interpolate to determine Correction Factor 0.861 (±0.002) 
Determines data entered correctly at step 10.4 

Determine Corrected Xe/Sm at startup 

Calculate 1213 X 0.861 =1044.39 (±1.5) 
Determines data entered correctly at step 10.5 
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nn.:~nnlV' C 	 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -/) 

24. Performance Step: Determine Corrected Xenon/Samarium Differential 

Standard: Calculate 1044.39 -(-) 3477 = 2432.6 (± 2.0) 
Determines data entered correctly at step 11.1 

Comment: 

'" 25. Performance Step: 	 Calculate Total Reactivity Effect 

Standard: 	 Sum 0 + 1633.9 +(-) 3548.6+0+2432.6 =(+) 517 
(CORRECT VALUE) 
Sum 0 + 1623.9 + (-) 3584.6 + 0 + 2432.6 =(+)472 
(INCORRECT VALUE) 
Determines data NOT entered correctly at step 12.1 

Comment: NOTE: 	 The calculation is correct; however the input numbers are 
incorrect causing this number to wrong. 

'" 26. Performance Step: 	 Estimate Critical Rod Position 

Standard: 	 Determine Control Bank D at 99 steps (± 5) (CORRECT 
VALUE) 
Determine Control Bank D at 110 Steps (INCORRECT 
VALUE) 
Determines data NOT entered correctly at step 13.1 

Comment: 
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Appendix C Page 10 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

"J 27. Performance Step: Sign and Date the Calculations 

Standard: Determines RO did NOT sign and date the calculation 

Comment: 

Terminating Cue: JPM Complete 
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Form ES-C-1_~eeendix C 	 Page 11 

ESTIMATED CRITICAL ROP POSIT[Qt1 . 2-S0P-15.4 

AND 80RQNCQNCENTRATIQrfC8LQUWIQt1 Rev. 10 


ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 1 of 8) 


-~~-~ 

~=::~~-	 !!~P~h __ -

- -

--~ ~- ~~ 

1.1 	 DATE dti :I::lvW ~.t\{ ;1,'I:L... 

TIME 	 10:0[1 

1.2 	 CONTROL BANK '0 


STEPS ;) ;) :l; 


1.3 	 BORON CONCENTRATION (PPM) ([7<;

1.4 	 POWER LEVEL (%) l 0 t/'7v 

t~~_~."~,,, ~~ 	 ~il~'ltl ~ r 
~~---~-~ - 1 

2.1 

2.2 

2.3 

2.4 

DATE 

TIME 

TAVG 

BORON CONCENTRATION (PPM) 

LENGTH OF SHUTDOWN (HRS) 

FROM DATEfTIME 

\OlJ,f¥'\/' 

"JO :eO 

547 
I L(7~ 

'> t,ol r:;
a. <.( }.;) V\V:.;JilV ~O(:).... 

REMAINING ROD WORTH AT POSITION (1.2) 
GRAPH RV..1 

POWER DEFECT AT BORON (1.3) AND POWER 
GRAPH RV-2 

Answer 
Key 

Page 7 of 14 
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Appendix C ___--'-P..=,ag=e=--1:..=2 _______---=--F-=-or:..:..:m..:...:E=-:S=--.:::::C---.:-1~ 

ESTIMATED CRITICAL ROD POSITION 2-S0P-1S.4 
. - -ANO""BQRONCONCESTR!TIQN"CAL-cULATION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 2 of B) 

NmE 
The sign of reactivity in section 5.0 will be negative (-) IE boron at estimated critical 
condition is greater than boron at prior to shutdown condition (and vice versa). 

5.1 BORON CONCENTRATION DIFFERENTIAL • (i.3) • (2.3) III (t)PPM 

BORON CONCENTRATION DIFFERENTIAL • ) - (ftl1lJ • <-l q PPM 

5.2 BORON WORTH AT AVERAGE OF BORON (1.3) AtID (2.3) GRAPH RY4 

BORON WORTH AT AVERAGE OF BORON. [(ifl,)+CN1~]12 III I:,),?j.':;:- PPM 

GRAPH RV-3 BORON WORorH • (+) 1. 14 PCMlPPM 

5.3 REACTIVITY FROM BORON CONCENTRATION CHANGE =[(5.1 

REACTIVITY FROM BORON CONCENTRATION CHANGE1.:t¥f~-==:! 

REACTIVITY DUE TO TAVG AT 

BORON CONCENTRATION (1.3) 


TAVG GRAPH RV-4 


Answer 
Key 

Page 8 of 14 
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Form ES-C-1 Page 13 ~pendixC 	 .------ 

ESTIMATED CRITICAL BOO POSITION 2-S0P-15.4 
ABDBQROKCQNCENTRA 1108 CALCUlATION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRmCAl POSITION 
(Page 3 of 8) 

, , 

, 

~ 

, 
, .,'-!~__:~m~'} 

, "'0 	 '" ~ 

x. DEFECT AT POWER (1.") 7.1 	
(..,AltD, TIME ZERO GRAPH RV-5 	 J~~7:> PCM 

7.2 	 Sm DEFECT AT POWER (1.4) 
AltD, TIME ZERO GRAPH RV-8 (-) 1004 PCM 

7.3 	 SUM OF ITEMS (7.1) AHQ (7.2) (-) ..=s <;St.l:J,. PCM 

7.4 	 X./Sm CORRECTION FACTOR 
D/1o)AT BORON(1.3) GRAPH RV..7 

7.5 	 CORRECTED X./Sm PRIOR TO SHUTDOWN - [(7.3)lIC(7.4»)- (-) PCM 

CORRECTED XelSm PRIOR TO SHUTDOWN - [« ..)~a )lICtl'bf)")] 

CORRECTED X.lSm PRIOR TO SHUTDOWN - (-) ~417 PCM 

! , . ,~,.~~~.", ,"' "'.,i . 	 ~ _ l,Al.: '" u£1 " ::" 1"" *-' 

a.1-HRS PRIOR TO AVERAGE MULTIPLIER PRODUCT 
SHUTDOWN PERCENT POWER 

0..1 0.07 

1-4 0.23 

4-8 0.22 

9-18 0.20 

18-25 0.22 

25-38 0.08 

SUM TOTAL .. 

8.2 	 XENON POWER == SUM TOTAL (8.1) QB == PERCENT POWER IE POWER 
ESSENTlALL Y CONSTANT FOR LAST 38 HOURS. Itn/1o
XENON%

Answer 

Key 


Page 9 of 14 
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Appendix C 	 Page 14 Form ES-C-1 

, ESTIMATED CRITICAL, ROO POSITION 2-S0P-15.4 
, AND BORON'CONCENTR!TIQIfCAlCULAIION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 
(Page 4 018) 

I 
I 

- , 

.",.--~'.~.-- ..-'-~~~.
I .' 

1.1-DAYS PRIOR TO SHUTDOWN 	 AVERAGE POWER 

1 

2 

3 

.
5 

" 
1 

• 
a 

10 

SUM TOTAL 

8.2 	 SAMARIUM POWER. SUM TOTAU10 
SAMARIUM POWERli0 • PERCENT 
QB. PERCENT IE POWER ESSENTIALLY CONSTANT FOR LAST 10 DAYS l 1
SAMARIUM % • 	 t?() 11 

Answer 
fCey 

Page 10 of 14 
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Form ES-C-1Appendix C 	 Page 15 

.' 	 ESIIMATEO CRIIICAl ROD POSlllON 2-S0P-1S.4 
AND eORONCONCErrrRlmOttCAlCULAIION Rev. 10 

ATTACHMENT 1 DATA SHEET eSTIMATED CRITICAL POSITION 
(Page 50te) 

, -
_c", ... __... "', ... .,. --~.~~~~~, 

10.1 X. DEFECT AT POWER (8.2) AHD. 
TIME (2.4) GRAPH RV..a 

10.2 Sm DEFECT AT POWER (9.2) AWl 
TIME (2.4) GRAPH BV,", 

10.3 SUM OF (10.1) + (10.2) 

10A X.,Sm CORRECTION FACTOR AT 
BORON (2.3) GRAPH RV..7 

\\(-) PCM 

\'lV) PCMH 
(-) \J.l? PCM 

o.<i)!,.1 

10.5 CORRECTED XelSm AT STARTUP. (10.3) x (10.4) • (-) PCM 

CORRECTED X./Sm AT STARTUP· {JJI\).(f~' )-(-) l OlJ q ."1\ PCM 

11.1 CORRECTED XENON/SAMARIUM DIFFERENTIAL • 	 (:t)PCM 
(i0.S) • (1.5) 

CORRECTED XENON/SAMARIUM DIFFERENTIAL • 

• 

Answer 

Key 


Page 11 of 14 
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Appendix C Page 16 Form ES-C-1 

2-S0P-15.4ESTIMATEQ CRITICAL ROD POSITION 
JXND BORQNCQNCENTMIIQNCArCVLAIIQN Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 6 of 8) 

tJQIE 

if Total Reactivity Effect in step 12.1 is negative QR 1E estimated Critical Rod Position 
step 13.1 differs from deslred startup position. I..I:iE.H a Boron Concentration Adjustment is 
required per Section 14.0 

12.1 TOTAL REACTIVITY EFFECT = 
(3.1) + (4.1) + (6.3) + (6.1) + (11.1) (:t)PCM 

TOTAL REACTIVITY EFFECT = 
( )+( )+( )+( )+( ) 

'.. -'lC-' .,.~ ...., 4?l. PCM 

Answer 
Key 

Paae 12 of 14 
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Appendix C Page 17 Form ES-C-1 

INDIAN POINT ENERGY CENTER 

UNIT NO.2· CYCLE 20 


Bank Overlap Remaining Rod Worth 

D - Bank Worth 

Steps PCM 

0 0·1) 
213 12 


2Q3 40 


193 83 


183 134 


173 186 


163 236 


153 284 


143 330 


133 374 


123 417 


113 459 


100 515, ~\, Answer 
93 547 


83 599 
 Key 
73 659 


63 727 


53 801 


43 878 


33 955 


23 1028 


13 1094 


3 1149 


0 1164 cll;(kl!~-
C - Bank Steps RE[PPROVED 

113 1203 S t-t/III 

EFFECTIVE DATE 

100 1253 


Ref. Cycle 20 NuPOP HZP (MOL - 12000 MWD/MTUJ 

Rev. 60 
 Z' .. ~~- {:i.V .. , 
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Appendix C Page 18 Form ES-C-1 

',j ... .,"': _ '4 ~ '" 111:.. ~.....,.r .... .: 

Indian Point Unit 2 Cy(;l~ 20 
TOTAL POWER DEFECT (pi:ml AS A fUNCTION OF POWER ANI) BORON CONCENTRATION AT MOL 11:1.000 MWDlMTUj 

Boron POWER u:.VEL (%} 

COlli:. o 5 10 15 20 25 30 35 40 45 60 55 60 OQ, 1Q 76 80 115 90 9S 11)0 

(ppm) 

600 00 102.6 202.6 299.6 3944 4870 5779 6672: 755.2 842.0 9219 1013.0 10974 1161.2 1204.4 1341.2 14211.5 1!ill.3 l,5ii2..6 16ll.4 1753.:> 

liSi) 0.0 IOU) 201.1 297.4 391,5 463.4 5736 6622 149.5 8356 920.7 1004.9 101lS.5 1171.4 12537 1335.5 1416.6 14:#/6 1577.9 1651ij 1]30.6 

700 0.0 10L3 199.6 295.3 388.6 479.9 569.4 6573 743.9 829.2 913.6 997.(1 1079,7 1161.7 1243.1 1:124.0 1404.;1 1464 1 1563.4 1642 0 172Q.O 

750 0.0 10(1,5 196.2 2932 385.9 4155 565.3 552,5 738.4 823.0 906.6 9892 10111 1152.2 1232.8 1312.7 1392.1 1470.9 1549.1 lQ2jj 1 1703.7 

800 0,0 998 196.8 291.1 3831 4T.U 561.3 64711 733.0 alS.9 899.7 9816 1062.6 1142.9 12226 13111.6 13ilO.O 14579 15:».1 161111 16li71 

lSi) 00 99.1 195.4 289.1 3804 469.• 5573 6-13.2 721.7 810.9 893.0 974.1 1054,3 HU6 1212.6 1290.1 136U 144:>.1 15214 1597.0 16120 

900 0,0 seA 194.0 2117.1 377.8 486,5 5534 6~5 722.4 005.0 668.3 906.1 1045,2 1124.9 12.028 12a(i.O 1356.6 1432.6 1507.9 15a2.6 165i>5 

~, '> ""'9Si) 

"'1000 
0.0 

0.0 

97.1 

97.1 

192.7 

191.4 

285.1 

283.2 

3752 

372.7 
463.3 

460.2 

549.6 

54tH! 

634.2 

629.8 

717.3 

712.3 

799.2 

793.5 

87111J 
813.5 

959.5 

952.4 

1036.2 

1030.3 

1116.1 

11014 

1193.2. 

11837 

1269.5 

1259.2 

1345.2 

1334.1 

1420.3 

1400.2 

1494.7 
14111.7 

1508.4 
1554.4 

~6-1.1." 

1~\' 
1050 0.0 96.4 190.1 2111.3 370.2 457.1 5421 6255 707.4 137.9 8672 9454 1022.6 1098.9 11144 1249. 1 1323. 1 1390.3 146&.9 1540.1 16U.8 

HOO 00 95,8 188.9 2795 367.6 454.1 5311.5 621.3 702.5 782.04 861.(1 938.5 1015.0 1000.6 11653 1239.2 1312.3 1384.7 1@.3 1527.3 1597.4 

1150 0.0 95,2 181,6 277.7 365,4 451.1 535.0 6Hi fIifl.7 717.0 8!>5Q 931.8 1007.6 1062.4 1156,3 1229.4 1301.1 1373.2 1444.0 1514.0 1563.3 

1200 0,0 94,6 186.4 275.9 363.1 446.2 531.5 613.0 693.1 771.7 849.0 925.2 10002 1014.3 11475 1219.6 12913 1302.0 1431.9 1501.0 156iM 

1250 0.0 94.0 165.3 2,14.1 360.8 445,3 52&.0 609.0, 688.5 766.5 1M3.I 918,6 993.0 tll66.4 1138.8 12\1i.4 128U 1350.9 14200 1<\8113 1~8 

\300 0.0 93A 11M.1 212.4 3585 442.5 524.7 605.1 683.9 151.3 831.4 912.2 906.0, 105a.6 11311l 1201.1 12110 lJ4tU 1408.3 1415.7 1542.3 

1350 0.0 92.8 t830 27fH 3563 439.S 521.4 6012 6195 1563 831.7 0059 979.0 1051.0 1122.0 1192.0 1261.1 1329.4 1396.8 1463.4 1529.2 

1400 0.0 92.2 1818 269.1 3541 437.0 518.1 5974 6151 751.3 626.2 &99.8 9722 1043.5 1113.7 1183.0 12514 1318.9 1306.5 145U 15162 

1415 0.0 91.4 180,2 266.6 3509 433.0 513.3 591.8 668.7 744,0 818.0 891).1 9621 1032.4 1101,6 1169.9 1237.1 1303.5 1368.9 14335 1491.2 

1550 

1625 

1100 

0,0 

0.0 

0,0 

901l 

flS6 

89.0 

1786 

171.1 

115,5 

264 3 

262.0 

25fH 

3477 

344.7 

341.7 

429.1 

425.3 

421.6 

508.6 

5041 

4996 

5Il(j 4 

581.0 

575.8 

562.4 
656.3 

660.3 

736.9 

7300 
723.2 

810.0 

802.2 
194.0 

Answer 

881.11 
8731 

864.6 

952.3 
i427 
933,3 

1021.6 
1011,1 

l000.lI 

10&98 WiT.O 12232 1288.4 1352.7 1416.1 

10783 1144.5 1209.6 1273.1 1336.9 139~.2 

"" Q ",up.' ""~ ",,. .,." 
,J1-/ etb

/ 

{ RE ":;;.,:Y/1"1 
f'
"I 

1<178.6 

1<400.5".... 

Key EltediYe~ 

ReI. Cycle 20 NuPOP (MOL" 12000 MWDlMTU) 2-GAAPH-RV·2 
Rev 50 
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Appendix C Page 19 Form ES-C-1 

INDIAN POINT STATION 
UNIT NO.2· CYCLE 20 
Differential Boron Worth (MOl) 

Soroo goncentration (PPM) Differential Bomn Worth (?eM/PPM) 

o 8,10 


75 8,06 


150 8,00 


225 7.93 


300 7.86 


315 7,80 


450 7.74 


525 7.68 


600 762 


675 7.56 


750 7,50 


825 7,44 


000 738 


975 733 

1050 727 

1125 722 

1200 7.16 

t 1, l'i 
1275 7.11 

1350 706 


1425 701
Answer 
1500 6.96Key 
1575 6.91 


1650 6.86 
 J£PlJb 
I RE· Approved 

1725 6.81 

'800 6.76 

Effective Date 

Ref. Cycle 20 NuPCP MOL (12000 MWD/MTU) 


Re\!.49 2-GRAPH-RV-3 
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Appendix C Page 20 Form ES-C-1 

Indian Point Unit 2 Cycle 20 

Total Temperature Defect (PCM) as a Function of Temperature and Boron Concentration MOUEOI.. (18000 MWD/MTU. 


Core Average Temperature (F) 

Boron 350 360 380 400 420 440 460 480 50:0 520 540 547 
Cone. (ppm) 

600 2242 2201 2096 1960 1793 1594 1364 1103 810 487 132 0 
650 2152 2114 2017 1888 172.9 1539 1319 1007 785 472 128 0 
700 2062 2028 1938 1818 1667 1485 1274 1032 759 457 124 0 
750 1974 1944 1860 1747 1605 1432 1229 997 734 442 120 0 
BOO 1887 1860 1784 1678 1543 1379 1185 962 709 427 116 0' 
850 1800 1777 1708 l6W 1463 1327 1142 928 685 413 112 0 
900 1715 1694 1632 1542 1422 1275 1099 894 661 399 108 0 
950 

1000 
1630 
1546 

1613 
1532 

1558 
1484 

1474 
1408 

1363 
1304 

1223 
1173 

1056 
1014 

860 
827 

636 
612 

385 
371 

105 
101 ~ '\ 

-' 
1050 1463 1453 1411 1342 1246 1122 972 794 589 357 97 0 
1100 1381 1374 1336 1276 1188 1072 930 761 565 343 94 0 
1150 1300 1295 1261 1212 1130 1023 889 726 542 329 90 0. 
1200 1219 1218 1195 1147 1073 913 848 696 519 315 86 0 
1250 1139 1141 1125 1084 1017 925 801 664 496 302 83 0. 
1300 1060 1004 1055 1020 961 876 767 632 473 288 79 0 
1350 981 989 985 957 905 828 726 600. 450 275 76 0 
1400 903 914 916 895 849 780 686 569 427 262 72 0 
1450 826 839 848 833 794 732 647 538 405. 248 69 0 
1500 749 765 780 771 740 685 607 506 362 235 65 0 
1550 673 692 712 710 685 638 568 475 360 222 62 0 
1600 597 619 645 650. 632 592 529 445 338 209 58 0 
1650 522 547 579 589 578 545 491 414 316 196 55 0 
1700 448 475 513 530 525 499 452 384 294 183 51 0 
1750 375 404 448 471 413 454 414 354 213 111 48 0 
1800 302 334 383 412 421 409 371 324 251 158 45 0 
1850 230 265 320 354 3Se 364 340 295 230 146 41 0 
1900 159 197 257 298 319 321 303 266 209 133 38 0 
1950 89 129 195 24f 269 278 267 238 189 121 35 0 

Answer 
()7.. '. 
REAPP~ 

Ref. Cycie 20 NuPOP MOUEOL (18000 MWD/MTU) 
Rev. 54 

I Key 
i O/'e.'ffa-L ~.t{.~ 

EFFE6TlVE DATE 
2--GRAPH-RV-4 
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Appendix C Page 21 Form ES-C-1 

Indian Point Unit 2 Cycle 20 Xenon Worth (PCM) versus Time Following Plant Trip 
After Steady State Operation at MOL (12000 YWOIMTU) 

(Page 1 of2) 

Tim& After Trip (Hours; 
Power

("".
100 

I) 2 4 
-3822 

i 
·3963 

8 
·3955 

10 
·3843 

12 
·3662 

14 
·3438 

1i 
-3190 

18 
-2931 

20 
-2613 

25 
·2067 

30 
-1554 

3S 
·1146 

95 
90 ·2749 ·3319 

-3725 
-3627 

-3854 
·3744 

·3840 
·3725 

-3727 
·3612 

-3549 
·3436 

-3330 
·3221 

-3081 
-2985 

-2836 
-2741 

-2585 
-2498 

-1900 
·1929 

-1001 
-1449 

-1100 
-1067 

85 -2700 -32.44 -3530 -3635 -3610 -3496 -3322 -3113 -2883 -2&4& -2410 -1860 -1396 -1028 

80 ·2664 -3163 -3433 -3525 ·3495 -33aO <l200 ·3004 ·2761 -2551 -2323 ·1791 -13+4 -989 

75 -2602 -3000 -3307 -3385 -3349 -3234 -3067 ·2869 -2653 -2433 -2214 -'1705 -1219 -941 

70 ·2539 -2964 -3180 ·3245 -3203 -3088 -2925 -2133 ·2526 -2314 ·2105 ·1620 ·1214 -892 

65 ·2471 -2862 ·3054 -3105 -3057 -2942 ·2782 -2591 -2396 -2196 ·1996 ·1534 -1149 -6« 

60 ·2414 -2760 -2921 -2965 -2911 -2796 -2640 -2461 -2271 -2071 ·1867 ·1448 -1004 ·796 

55 ·2319 .-2625 -2763 ·2193 -2735 -2621 ·2472 -2:302 ·2122 -1939 -1760 -1350 -1009 -740 

50 ·2223 ·2400 -2608 -2621 -2559 ·2447 -2304 -2142 -1912 ·1801 -1634 ·1251 ·934 -635 

45 ·2126 ·2354 -2449 ·2449 -2383 -2273 -2136 -1983 -1623 -1663 -1007 -1152 -859 -630 

40 -21l32 ·2219 -2289 ·2211 -22J)7 -2099 -1968 -1824 ·161" -152.6 -1361 ·1053 -784 -574 

35 -1370 -2023 ·2076 -2056 ·1961 -1886 -1765 -1634 -1496 -1364 -1234 -940 -699 -511 

30 ·1708 ·1828 -1862 -1836 -1768 -1614 ·t563 -1444 ·1322 ·1202 ·1087 -826 -614 -448 

25 ·1545 -1632 -1648 -1615 -t548 -1461 -1360 -1254 -1141 ·1041 ·940 -712 -528 -386 

20 -1384 ·1436 -1434 ·1394 -1329 -1246 ·1158 ·1064 -971 -819 ·792 -599 -443 ·323 

15 -1121 -1151 ·1142 -1104 -1049 -932 ·909 -834 ·759 -687 -613 -400 -344 -250 

10 -858 ~ -849 -814 -768 -715 -659 -603 -5047 -494 -444 -333 -245 -178 

5 -429 .....33 -425 -401 -364 -358 -330 ·301 -274 -247 -222 -161 -123 -811 

0 () 0 0 0 0 0 0 0 0 0 000 0 

~~LA'~/V4- 
Answer 

/"RE APPROVED 

,::r(z~ 
Ref Cycle 20 NuPOP MOL (12000 MWOIMTU) 
Rev 46 

I Key 
EFFECTIVE OATE 

2-GRAPH-RV-5 
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Appendix C Page 22 Form ES-C-1 

indian Point Unit 2 Cycle 20 Xenon Worth (PCM) versus Time Following Plant Trip 

After Steady State Operation at MOL (12000 MWO/MTU) 


(Page 2 of 2) 


Time After Trip (Hours) 
Power 

('1.) 

100 
40 

-832 
45 

-598 
50 

-426 
55 

-301 
60 

·212 

65 
·148 

70 
-103 

75 
-72 

80 
-50 

85 
-34 

90 
-24 

95 
-16 

100 
(IV 

95 -804 -577 -411 -290 -204 -143 -100 -69 -48 -33 -23 -16 -11 

90 -775 -556 -396 -280 -191 -138 -96 -67 -46 -32 -22 -15 -10 

85 -146 -536 -381 -269 -189 -133 -92 -64 -45 -31 -21 -15 -10 

80 -718 -515 -367 -259 -162 ·127 -89 -62 -43 -30 -20 -14 -to 
75 -682 -490 -348 -246 -173 -121 -84 -59 -41 -28 -19 -13 ·9 

70 -647 -464 ·330 -233 -164 -115 -80 -55 -38 -27 -18 -13 -9 

65 -612 -439 -312 -220 -155 -108 -75 -52 -36 -25 -17 -12 -8 

60 -576 -413 -294 -207 -146 -102 -71 -49 ·34 -24 -16 -11 -8 

55 -536 -384 -273 -193 -135 -95 -66 -46 ·32 -22 ·15 -10 -7 

50 -496 -355 -252 -178 -125 -87 -61 -42 -2:9 -2Q -14 -10 -7 

45 -455 -326 -231 -163 -115 -80 -56 -39 -27 -19 -13 -9 -6 

40 -415 -297 -211 -149 -104 -73 -51 -35 -24 -17 -12 -8 -6 

35 ·369 -264 -187 ·132 -93 -65 -45 -31 -22 -15 -10 -7 -5 

30 ·324 -231 -164 -116 -81 ·57 -39 -27 -19 -13 -9 -6 -4 

25 ·218 ·198 -141 -99 -69 -48 -34 -23 -16 -11 -8 -5 -4 

20 -232 ·166 -117 -83 ·58 -40 -28 -19 -13 ·9 -6 -4 ·3 
15 -180 -128 -91 -64 -45 -31 -22 -15 -10 -7 ·5 -3 -2 

10 -128 -91 -64 -45 -32 -22 -15 -11 -7 ·5 -3 -2 -2 

5 -64 -45 ·32 -23 -16 -11 -8 -5 -4 ·3 -2 -1 -1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

,Llt:~', 

REAPPROVED 

:y(zy/lrAnswer 
EFFECTIVE DATE 

Ref. Cycle 20 NuPOP MOL (12000 MWD/MTUj IKeyRev,46 2-GRAPH-RV-5 

22 of 32 



Appendix C Page 23 Form ES-C-1 

Indian Point Unit 2 Cy~IB 20 

Effective Samarium Worth {PCM) V$ Time Following Plant Trip 


After Steady Stale Operation at MOL (12000 IAWOJMTU) 


Time AlW Tlip f.HOut'5) 
Po"'"," 

('AI 10 15 20 as 30 3S 40 50 1i0 70 80 eo 100 120 140 160 180 200 220 240 21iO 2IIQ 300 l50 400 

lW ~-1(l21 -1~JJ -1043 -1054 -tOO3 -1012 -100l ·1006 .11ill -lIH -1125 ·tllS -1143 -11:>0 ·\10<1 -\172 -1179 -11" ·1189 ·11&2 -1I~ ·11116 -'IW ·11 .... 

115 ·1016 -10211 -1039 -1049 -1!Xii -1066 -1077 -leas ·l(192 -1106 -\1111 .1129 -11:16 ·1146 -1153 -1165 .1174 -1141 -1I1Ul ·1I1lO -119:1 .1196 ·1196 ·119i -1200 .1~ ·1203 

9Il -Ion ·IOJO -11)<15 ·Io:.ti ·\065 ·\014 -1082 ·1000 -1(1;1 .1111 -1122 ·n33 -1142 ·1149 -1156 ·!HiS -1177 -11113 -lUIS -'100 ·11116 ·H96 ·,200 ·12()1 ·12ilZ -1204 -l~ 

85 ·1029 -1040 '1(151 -lObO -1010 -WIll ·\Q86 -109<1 -110) .1114 .1125 .11:16 ·1144 -11~1 -1158 -1169 -1118 -1184 -Hill -1193 -1I1i1ii -lUll -1200 -1201 ·12ilZ .121)<1 -12Cl!> 

80 ·1006 ·1047 -1057 ·1066 -1015 ·IOM -10111 -1099 -lIce -1118 -112!i .1138 -1141 -1l64 -1161 .1171 -11lIO -11116 -11&1 -11&4 .\1,,7 -1200 -1201 ·1203 -1204 -12!.lS -1200 

15 -11)<18 .\(158 -10118 -1077 -108!i -10113 -1101 ·1100 ·1114 -1126 -lIJ1 -1146 -1154 ·1161 -1167 -1111 .1165 -Hill ·nllS -11119 -12112 ·\204 -1~ ·1207 ·12QII ·1:1.09 ·j210 

11) -1000 ·1070 ·j079 -10118 -1096 -1103 ·Illi ·1117 ,1123 -":16 .1145 -1153 ·1161 .IHjll .1114 .1183 -ll!tl .1191 .1201 -12C1!> -1201 .1209 ·Illt -1212 ·1213 ·1214 ·1215 

is -1!l12 ·10111 ·1000 -1006 -HOD ·UI~ -1120 ·1126 '1132 ·1143 -11112 -111l1 -1168 -1114 -1I1II.l .1f/19 -!!lie; -1202 ·I<iOl6 ·1209 -121l -12cl<l -1216 ·1216 ·111'1 -1:.111 ·llli 

&Q .10\14 ·\093 ·1101 ·1109 -1115 -1123 ·1129 ·1135 -11,t! -1l~1 ·111iQ -1168 -1175 .1181 .111& -nIlS .1201 -1201 ·Iall ·1214 ·12111 ·1218 ·liUS -1220 ·1221 ·1223 ·1223 

55 ·11Q:j ·1111 -Ulli -1126 ·1133 -\140 ·11 .....n~I ·1157 -11116 -1175 .110<1 -1189 ·11ll<1 ·\1119 .1201 -12;14 -121i '1222 ·lm ·122& -12211 ·1231 -1m -UJ2 -1234 ·1234 

50 ·\I<!l -\131 -11l1l -1l4S -115\ ·\151 -1111l ·H6Il ·1113 -till< ·11$0 .11&1 ·1203 .ll(1!1 -1213 .1220 -1226 -1231 -1234 .1237 .1239 .1241 ·1242 -1243 -1_ -1246 ·1245 

45 -1142 -114~ -1156 ·1162 ·1168 ·1114 -11111 -1184 -11118 -1191 -1204 '1~1O ·'216 -1221 .12Z~ .1232 -1<138 -1242 -1245 ·1248 ·1250 -1251 -1252 ·1253 -I~ ·1055 ·1055 

* -11111 ·11l1li ·1174 -Uf!(i -1I1!5 ·l1!iO ·1195 -IZOO ·1204 ·1211 -12111 ·1221t -1m ·1234 .1238 .1244 -12411 .1253 ·1250 ·125a ·\260 ·12tl .1262 ·1263 .1264 ·12605 ·12i16 

35 -1191 -1197 ·1N:! -1209 ·1213 ·1216 ·1222 -1226 -123(l -1237 -1243 -12<111 -\~ ·1257 ·1261 -\261 -1212 .127~ ·121& -12110 -1262 ·12113 ·1.M -1a11 -U05 -1* ·126<1 

30 ·1221 -1228 -1232 -1230 ·1241 ·1245 ·12411 -Wi:! -1256 ·12113 .12!la -1213 -1271 .12111 .1284 .1290 ·12&4 ·1291 -1300 .1:lD2 -13Q:! ·1XJ4 -1:!Q<S -1306 -lXlii ·llO7 -13011 

25 -12110 ·125:> ·t26ll ·12M -1263 ·1272 ·1275 ·1279 ·1282 ·12117 ·12112 .1297 -1301 -1304 -llOl -1312 -1315 ·1318 ·1321 -1321 -1J24 ·1325 ·1325 ·132:11 ·1321i ·1321 -tJ211 

20 ·IUG ·1264 -1211S ·12&2 -12ll6 ·129\1 ·1302 ·\306 ·13011 ·1313 -1311 ·1a:i.1 ·13l5 -132l1 ·1330 ·1335 -1338 -1340 -1342 ·1J4j 

Answer 
Ref. Cycle 20 NuPOP Key
Rev. 47 2-GRAPH-RV-6 
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Appendix C Page 24 Form ES-C-1 

INDIAN eOINT STATION 
UNIT NO.2 - CYCLE 20 

xenon/Samarium tXelSml Correction FactQra 

Boron Concentration (PPM) XeJSm CO[!§ctjQO Factor 


o 
 1.000 

75 0.992 

150 0.985 

225 0.977 

300 0.970 

375 0.962 

450 0.955 

525 0.948 

600 0.941 

675 0.934 

750 0926 

825 0919 

900 0.912 

975 (5
1050 0.899 

1125 0.892 

1200 0,885Answer 
1275 0.878 

1350 0.872Key 
1425 0,865 . f')
1~1J. OTiC. t '1 
1500 0.858 

1575 0.852 

1650 0.645 

1725 0.839 

1800 0.832 

Effective Date 

Ref. Cycle 20 NuPOP· MOL (12000 MWD/MTU} 
~ev, 50 2·GRAPH·RV·7 
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Appendix C Page 25 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 


25 of 32 



Initial Conditions Form ES-C-1 C 

Initial Conditions: 

• The unit had been operating for 300 Days at 100% power. 
• A Unit trip occurred due to a Main Transformer Fire 
• The unit has been shutdown for 15 days to effect repairs 
• Prior to the trip: 

o Control Bank D at 223 
o Boron Concentrations 975 ppm 

• Current Plant Conditions: 
o Tavg 547°F 
o Boron Concentrations 1469 

• The Plant Computer is Out of Service 
• Estimated time of Criticality 20:00 tonight 
• 
• 

Initiating Cue: 

You are the Spare RO and the CRS has directed you to perform an ECP by hand. 



Appendix C 	 Initial Conditions Form ES-C-1 

ESTIMATED CRITICAL BQD PQSITIQN 2~SOP-15.4 

"AtYD~BORON"CONCENTRATJOf'f CALCULATION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 1 of 8) 

1.1 	 DATE gti 3,:) 'ILI C\J ;)(;/J... 

TIME 	 10'0[1 


"\)
1.2 	 CONTROL BANK 


STEPS 


1.3 	 BORON CONCENTRATION (PPM) 

1.4 	 POWER LEVEL 

~"" ~~~"~"~~ :~::---~"~~:"--~" ---
: 

2,1 DATE 'lei\) J\711 

TIME ';;)0 'C'o 

2.2 	 TAVG :5,-/7 
2.3 	 BORON CONCENTRA'nON (PPM) l L( 7,).... 

2.4 	 LENGTH OF SHUTDOWN (HRS) '') ~'d .::) 


FROM OATEITIME ,:;J.. q~5~'1 }"ILI,,::),/I( '4-0j ;).... 


U3.11 	 RlEMAINING ROD WORTH AT POSITION (1.2) 
GRAPH RV·1 

14.11 	 POWER DEFECT AT BORON (1.3) ANP POWER 
GRAPH RV·2 

Page 7 of 14 



Appendix C Initial Conditions Form ES-C-1 

ESTIMATED CRITICAL ROD POSITIQN 2-S0P-15.4 
ANOBORQN CONCEfUBAIIOKCALCULATIQN Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 2 of 8) 

NQIE 
The sign of reactivity in section 5.0 will be negative H 1E boron at estimated critical 
condition is greater than boron at prior to shutdown condition (and vice versa). 

. . -" ~ - -"' ~ 

,,;"II i,43"::<':r;;';;'?oi':.:t:;Y.on11";;'r..'f;r"I:' i ,;;.r,;(yt~·.;n~\l ;f,"!\ t,.\" i""'· ~_ ~' :; 
__=,",_, ,~_=,,~.~~~~~~~l· 5M;;,;, 

6.1 BORON CONCENTRATION DIFFERENTIAL - (1.3)· (2.3)" (:t)PPM 

BORON CONCENTRATION DIFFERENTIAL.. ')'). (ftl1;lJ" (-itt q PPM 

6.2 BORON WORTH AT AVERAGE OF BORON (1.3) AND (2.3) GRAPH RV-3 

BORON WORTH AT AVERAGE OF BORON .. [CIj'1,\")+(1!.f1l)JI2" t? ?..::;- PPM 

GRAPH RV-3 BORON WORTH" (+) 1, It..! PCM/PPM 

6.3 REACTIVITY FROM BORON CONCENTRATION CHANGE =[(S.1)M(5.2)]-(:t)PCM 

REACTIVITY FROM BORON CONCENTRATION CHANGE-[( t./if '-(+)7.14)) 

REACTIVITY DUE TO TAVG AT 

BORON CONCENTRATION (1.3) 


TAVG GRAPH RV-4 


PAoe 8 of 14 



Appendix C 	 Initial Conditions Form ES-C-1 

eSTIMATED CRITICAL ROD POSIJIQN 2-S0P-15.4 
AND aORON CQNCENTRATIQf[CALCULAIION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 3 of 8) 
~ 

• ""'" ''''O<;¥ ~ ~... ,.~ .. ::::-~;;''-''''"'~-,-'''- ~~'"¥!i!"'.,~-.. ..: """"-1--'_r'''~-'''''Y''''''~-''t~ -"""'-~WVJ'~ ~"' ..-~. 

., ____ ~ _.~_w_ .._.__ll!L_~~~ 

7.1 	 X. DEFECT AT POWER (1.4) 
.At:m TIME ZERO GRAPH RV-5 H J~Y~ PCM 

7.2 	 Sm DEFECT AT POWER (1.4) 
AHQ TIME ZERO GRAPH RV..e (-) 1004 PCM 

7.3 	 SUM OF ITEMS (7.1) AHtl (7.2) (-) ~ ~tI:J.- PCM 

7.4 	 X./Sm CORRECTION FACTOR 
D,ttoAT BORON(1.3) GRAPH RV·7 

7.5 	 CORRECTED X.,Sm PRIOR TO SHUTDOWN = [(7.3)x(7.4)]= (.) PCM 

CORRECTED X./Sm PRIOR TO SHUTDOWN • [«.»)&;t ~ )xt''tO~ )) 

CORRECTED X.,Sm PRIOR TO SHUTDOWN • (-) ~l(17 PCM 

_. 
1 -
, 
''''''''"'' -"" --'" "

__ ,..'~ ~~~~_ ~~ ,_ ~~!Jar,: . 

8.1-HRS PRIOR TO AVERAGE MULTIPLIER PRODUCT 
SHUTDOWN PERCENT POWER 

0-1 0.07 

1-4 0.23 

4.t 0.22 

9·18 0.20 

16-25 0.22 

25·38 0.08 

SUM TOTAL 4 

8.2 	 XENON POWER = SUM TOTAL (8.1) QB = PERCENT POWER.If POWER 
ESSENTIALLV CONSTANT FOR LAST 36 HOURS. Ibo'7o
XENON%= 

Page 9 of 14 

http:POWER.If


Appendix C 	 Initial Conditions Form ES-C-1 

ESTIMATED CRITICAL ROD POSITION 2-S0P-1S.4 
_. ANa BOBONI,;QNCENIRATIOf{CALCULATIQN Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 4 of 8) 

:~ --- .~=~~=:~=,:~~~~~'-~~-
9.i-DAYS PRIOR TO SHUTDOWN 	 AVERAGE POWER 

1 

2 


3 


.. 
5 


6 


7 


8 


9 


10 

SUM TOTAL 

9.2 	 SAMARIUM POWER • SUM TOTAU10 
SAMARIUM POWERl10 == PERCENT 
QB = PERCENT If POWER ESSENTIALLY CONSTANT FOR LAST 10 DAYS ( 1. 
SAMARIUM % • 01) il 

Page 10 of 14 



Appendix C Initial Conditions Form ES-C-1 

ESTIMATED CRITICAL ROD POSITION 2-S0P-15.4 
~NO BORQN CQNCfNTRAT1QtjCALCULATIQN Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 
(Page 5 of 8) 

~-==,-::-~~~.~=-. ".-¢~~~ •• . 

10.1 Xe DEFECT AT POWER (8.2) Ali.Il 

TIME (2.4) GRAPH RV-$ 
 \\H PCM 

10.2 Sm DEFECT AT POWER (9.2) Ali.Il 

TIME (2.4) GRAPH RY.. 
 \":lO),(-) PCM 

10.3 SUM OF (10.1) + (10.2' (-) \ It? PCM 

10.4 XelSm CORRECTION FACTOR AT 
0, ~lR IBORON (2.3) GRAPH RY-7 

10.$ CORRECTED Xe/Sm AT STARTUP III (10.3) x (10.4) III (-) PCM 

CORRECTED Xe/Sm AT STARTUP • (PI'') ).(.~')IIII(-) \ ott tl :y:\ PCM 

11.1 CORRECTED XENON/SAMARIUM DIFFERENTiAl
(10.5) - (7.5) 


CORRECTED XENON/SAMARIUM DIFFERENTIAL • 


III 

Page 11 of 14 



Appendix C Initial Conditions Form ES-C-1 

ESTIMATED CRITICAL ROD POSITIQti 2-S0P-1S.4 
. ~ANDBORON:CONCEfjIMJ]QrrCALCULATIQti Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 
(Page 6 of 8) 

f:lQIE 
if Total Reactivity Effect in step 12.1 is negative QB 1f estimated Critical Rod Position 
step 13.1 differs from desired startup position, II::1ft:i a Boron Concentration Adjustment is 
required per Section 14.0 

12.1 TOTAL REACTIVITY EFFECT • 
(3.1) + (4-1) + (5.3) + (6.1) + (11.1) (.t)PCM 

TOTAL REACTIVITY EFFECT • 
( )+( )+( )+( )+( ) 

~ ~'\l '" '" .. 41l. PCM 

13.1 POSITION AT REACTIVITY (12.1) GRAPH RV-1 BANK STEPS 

i) It 0 

Page 12 of 14 



Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 0080030402 

Task Title: Determine Isolation Boundaries for CCW Leak Using Plant Print 

1940012125 Job Performance Measure 
KIA Reference: SRO 4.2 No: Admin-2 

---------------

Examinee: 	 NRC Examiner: 

Facility Evaluator: 	 Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial C(mditions: 

• 	 The plant is in cold shutdown on RHR 
• 	 CCW Surge Tank level is lowering at approximately 0.5% per minute 
• 	 The NPO in Containment reports a significant leak downstream of Check 

Valve 770. 

Task Standard: Isolation boundary valves identified and NPOs notified to close valves. 

Required Materials: 

General References: 	227781 Auxiliary Coolant System sheet 1 
9321-2720 Auxiliary Coolant System sheet 2 
9321-2746 Isolation Valve Seal Water System 

Initiating Cue: You are the FSS and the CRS has directed you to identify all valves that 
must be shut to isolate the leak on Check Valve 770. 
Time Critical Task: No 

Validation Time: 25 minutes 

1 of 5 



Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

1. Performance Step: Obtain Prints 

Standard: 	 Obtains Prints: 
227781 Auxiliary Coolant System sheet 1 
9321-2720 Auxiliary Coolant System sheet 2 
9321-2746 Isolation Valve Seal Water System 

Comment: 

..J 2. Performance Step: Determine MOV-769/797 must be shut 

Standard: Identifies MOV-769/797 must be shut 

Comment: 	 Both valves are operated from the same switch in the control 
room . 

..J 3. Performance Step: Determine 734C must be shut 

Standard: Identifies 734C, Supply Stop must be shut 

Comment: 	 Print 9321-2720 

20f5 



Performance Information 

(Denote critical steps with a check mark --/) 

"4. Performance Step: Determine 771A - D must be shut 

Standard: Identifies 771A - D 

Comment: Print 9321-2720 

"5. Performance Step: 	 Determine Isolation Valve Seal Water System 
valve 1421, RCPs Cooling Water Inlet Stop must 
be closed 

Standard: 	 Identify 1421 must be closed 

Comment: Print 9321-2746 

Terminating Cue: JPM Complete 

3 of 5 



Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ____________ 


4 of 5 



~endixC 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 The plant is in cold shutdown on RHR 
• 	 GCW Surge Tank level is lowering at approximately 0.5% per minute 
• 	 The NPO in Containment reports a significant leak downstream of Check 

Valve 770. 

Initiating Cue: 

You are the FSS and the CRS has directed you to identify all valves that must be shut to 
isolate the leak on Check Valve 770. 



Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 2000700102 

Task Title: Review a Completed Surveillance Test 

1940012212 Job Performance Measure SRO 
KIA Reference: SRO - 4.2 No: Admin - 3 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom X Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 2-PT-M110 was completed 5 hours ago 
• A Peer Review was completed 

Task Standard: Surveillance Test Reviewed and errors found. 


Required Materials: Completed 2-PT-M110 


General References: IP-SMM-DC-904 


Initiating Cue: You are the FSS and the SM has directed you to review the completed 2-PT

M110 in accordance with IP-SMM-DC-904 

Time Critical Task: No 

Validation Time: 30 Minutes 

1 of 34 



_Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

1. Performance Step: Obtain copy of IP-SMM-DC-904 

Standard: Obtains copy of procedure, Reviews P&Ls and goes to 
Step 6.5.3 

Comment: 	 CUE: Hand out copy of IP-SMM-DC-904 with completed surveillance test 
procedure 

2. Performance Step: 	 Spot Check Review completed Surveillance Test 

Standard: 	 Identify missing initials at step 4.2.1 

Comment: 	 This is not critical for SROs. 
Step 6.5.3.1 
"The primary focus of this review is to ensure that all OPERABILITY criteria 
and test criteria are satisfied - other sections of the ST may be spot
checked at the reviewer's discretion." 

"" 3. Performance Step: 	 Determine Jacket Water Temperature is less than 
minimum 

Standard: 	 Identify 1630 is below the limit of 1660 

Comment: 

2 of 34 
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Performance Information 

(Denote critical steps with a check mark ...J) 

"4. Performance Step: 


Standard: 


Comment: 


"5. Performance Step: 


Standard: 


Comment: 


"\J 6. Performance Step: 


Standard: 


Comment: 


7. Performance Step: 

Standard: 

Comment: 

Identify that Jacket Water Temp is NOT Acceptable 

Identify that YES is incorrectly circled 

Identify that TRM Acceptance Criteria is NOT correct 

Identify that YES is incorrectly circled 

Determines PT is NOT Satisfactory and does not sign 

Does Not Sign for Review 

Candidate may determine that Tim Jenkins is NOT 
qualified to perform Procedural Steps or Peer Review 

Not Critical 

Terminating Cue: JPM Complete 

3 of 34 



VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number l)f Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ____________ 
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No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 2 of 14 

REVISION SUMMARY 
(Page 1 of 1) 

1.0 	 REASON FOR REVISION 

1.1 	 Incorporate feedback IP2-10135. 

2.0 	 SUMMARY OF CHANGES 

2.1 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] revised wording in 
Prerequisite 3.3: from "NOTIFY Watch Chemist prior to start of the diesel in order 
to obtain a glycol sample approximately 1 hour after diesel operations are 
secured" to "NOTIFY Watch Chemist prior to start of the diesel in order to obtain 
a coolant sample within 1 hour after diesel operations are secured". 

2.2 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] added CR-IP2-2010
00036, CA#9 to Development Docs step 92.7. 

ANSWER 
KEY 
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if PURPOSE 

~ This procedure establishes requirements for the following: 

&.r Starting and running the SBO I Appendix R diesel generator for a period of 
time sufficient to reach stable operating temperatures in accordance with 
TRS 3.8.8.5. 

fj' Demonstrating proper operation of Appendix R DG output breaker 
S80/ASS in accordance with TRS 3.B.B.S. 

Demonstrating proper city water line up to the Appendix R DG heat 6!r 
exchangers in accordance with TRS 3.7.E.2. 


Verifying exhaust area fan runs in accordance with Vendor 
6~ 
Recommendations. 


& This procedure applies to the following: 


• Appendix R DG ANSWER 
• Breaker SSO/ASS 

KEYfir PRECAUTIONS AND LIMITATIONS 

e Precautions And Limitations 

This test may be performed in any plant mode. 

It is preferable to perform this test during daylight hours to facilitate the 
observation of Appendix R DG exhaust. 


Momentary excursions outside the desired loading of 2005 to 2045 KW 

do NOT invalidate the test results. 

General Information 

i2)~ Test personnel SHALL complete Sections 3.0, 4.0, 5.0, 6.0, and 7.0, as ,-.-,,.1 
applicable. 

/.~. 

~j 	 Personnel directing this test SHALL read it in its entirety prior to 
performance. Personnel otherwise involved SHALL read applicable 
sections. 

Any discrepancies found SHALL be identified in Section 5.0, Comments. 

Attachment 1, Appendix R DG Data Sheet, captures all of the data 
required by Attachment 1, in SOP-27.6, Appendix R Diesel Generator 
Operation. Therefore completion of Attachment 1 in2-S0P-27.6, 
Appendix R Diesel Generator Operation, is NOT required during 
performance of this test. 



-- .. ~--:::------------------------=-----
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No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 5 of 14 

Appendix R DG will be operated for a minimum of 1 hour at 2005 to 
2045 KW to establish operability criteria. The test period may be 
extended as necessary to obtain data after temperature stability is 
reached. 

ANSWER 
KEY 
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Initials 

(jJt PREREQUISITES 

@ Equipment required for test: 

CAL DUE EQUIPMENT M&TE No. DATE 

'"! 
Sample Bottle (minimum capacity 4 ounces) NfA N/A

i 

OBTAIN a current copy of 2-S0P-27.6, Appendix R Diesel Generator 
Operation, AND REVIEW Precautions and Limitations. 

ttQTIFY YVa!~llJL~1l1l§1.QrioLt9_§.!ar.tQf the_QJesel in order to obtain a 
~oolant samQL~:~y'ithln 1 hour after diesel o{.?erations are secured. 
(Reference 9,2.7L 

Reason for Test - CHECK applicable listing: 


g Normal Surveillance 


D Post Maintenance Test WO #__________ 


WO #_________ 

WO #_________ 

o Increased Test Frequency WO #__________ 

[:1" Other (/ t L);~\~\VV ~j)')Ci-1t1 JD' 01 

ANSWER 
KEY 
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Initials

8' PROCEDURE 

@ Ini~ial Conditions 

g OBTAIN permission from 8M or Designated Alternate to 
perform Test: 

fliL 71' f , T{) {)'11
, S or Des. Alt. ignature I Date 

@' Test of Appendix R Diesel Generator 

(iJf START (Parallel Mode) AND LOAD Appendix R DG to 
between 2005 and 2045 KW per 2-S0P-27,6, Appendix R 
Diesel Generator Operation. 

IF Appendix R DG does NOT start OR load, THEN: 

4lf1 	 NOTIFY the SM. 

4tJ1i 	 DOCUMENT in detail any problems and/or 
specific components that may have caused the 
failure in Section 5.0. 

WHEN Appendix R DG reaches load window of 
2005-2045 KW, THEN RECORD time and load: 

Time _--'').:;.... .;...~;;..:;·,,_\V-"')....::_~+"W'---

Load )0 }LI KW ,IJ{ 
VERIFY the DG Area fan is running. 	 ~o-fJ[_ 

WHEN lube oil and jacket water temperatures stabilize, 
THEN INITIATE data collection every 30 minutes in 
accordance with Attachment 1, Appendix R DG Data Sheet. 

WHEN lube oil and jacket water temperatures have 
stabilized during load run,THEN OBSERVE exhaust from 
Appendix R DG. 

ANSWER 
KEY 
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CHECK appropriate box indicating color of Appendix R DG 
exhaust observed. 

Momentary excursions outside the desired loading of 2005 to 2045 KW do 
NOT invalidate the test results. 

MAINTAIN Appendix R DG load at 2005 to 2045 KW for a 
minimum of 1 hour. 

RECORD present time and run time at target load 
(2005 - 2045 KW): 

ANSWER Present time __--k.~:......:..._____ 

KEY Time loaded ~ 2005 KW ___'.l...7..J.J-!,,:...t'\~\-lA.::::..-_ (2:: 1 hour) 

/~/ WHEN time and load conditions have been met, '0/ THEN UNLOAD AND SECURE Appendix R DG (Parallel 
Mode) per 2-S0P-27.6, Appendix R Diesel Generator 
Operation . 

.4,,;(; Restoration 
\;:,...-' 

~ OaTAIN a lube ojl sample of approximately 4 ounces from 
c:; the Appendix R DG dipstick. 

€~~! LABEL lube oil sample with the following information: 

Ef Unit 2 Appendix R DG 

r.iI: 2-PT-M110 

]( Date 

VERIFY GT1 North and South combined Fuel Oil Storage 
Tank level is greater than or equal to 12,500 gallons. 



~en_di_x~C_________________~A~ns~w~e~r~K~eYL-______________~F~o~rm~ES~-~Cc-~1 


No: 2-PT-M110 Rev: 6~ENDIX R DG FUNCTIONAL TEST 
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Initials 
,.}fVERIFY Fuel Oil Day Tank level is between 7/8 - FULL. 

VERIFY UW-831 ,City Water Supply Valve For Apprendix 'R' 
Diesel Gen. Heat Exchangers. is open, 

4@ 	 VERIFY UW-833, City Water Supply Line Valve For 
Appendix 'R' Diesel Gen. JfW Heat Exchanger, is open. 

AI.. ,.;};-\ VERIFY UW-837, City Water Supply Une Valve For '"'t/ Appendix 'R' Diesel Gen. AlC Heat Exchanger, is open. 

tt@ NOTIFY CRS or SM the Appendix R DG has been returned 
to standby service. 

@ DELIVER lube oil sample to Maintenance. 

ANSWER 
KEY 



_Appendix C Answer Key 	 Form ES-C-1 

No: 2-PT-M110 Rev: 6~ENDIX R DG FUNCTIONAL TEST 
Page 10 of 14 

5.0 COMMENTS 

-------1 	ANSWER 
KEY 

Test Performers: 

Print Name: Initials: Signature/Date: 
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~¥- ACCEPTANCE CRITERIA 

,Y TRM Requirements 

-'"f Equipment! ISurveillance Acceptance
Parameterl Step/Att. Actual Acceptable ' Initials

Requirement Criteria
Instrument I 

Generator Output 4.2.1 Breaker Closes N/A ~)NO le.I Breaker I SSO/ASS 

Load >2005 KW ~-~
AC Wattmeter _. 

4.2.9 Maintained ~/NO (ifij/NO !c.._-Generator I WM ..... ,.For ~ 1 Hour TRS 3.8.B.5 I 
165-198¢F 

Jacket Water Temp Att1 (U~~ o~NO IC~I (60 Min Data) 

::; 250"FI Lube Oil Temp Att 1 J I )..'F §I NO Ic...._·
(60 Min Data) 

UW-831 4.3.5 OPEN t \It- "'.1 YES/NO L-<--
UW-833 4.3.6 TRS 3.7.E.2 OPEN cP (,:I'-J YES/NO iCA_~ 

; UW-837 4.3.7 OPEN (!ve~ YES/NO C'-'

ffj' Other Program Requirements 
....- .. 


t Surveillance Acceptance

i' Equipment Step Actual Acceptable InitialsRequirement Criteria 

I Vendor


DG Area 4,2.4 Fans Starts @iNO ®/NO !C-Recommendation 

r£;; TEST ACCEPTANCE 

~~ TRM Acceptance Criteria 

Based on recorded data, are all Acceptance Criteria of Section 6.1 

--' ? 

NO N/A 

ANSWER Cij ail Acceptance Criteria of Section 6.1 are NOT satisfied, THEN: 

KEY • NOTIFY CRS/SM to declare Appendix R Diesel Generator 
\ I ~ inoperable.

lv, )" 
• INITIATE a WR and a CR. 

• TAKE applicable action in accordance with TRO 3.8.B. 
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Rev: 6 

(£t-~ Other Programs Acceptance Criteria 

7!j;{j' Based on the recorded data, are all Acceptance Criteria of Section 6.2 
V satisfied? 

/-)" 

@& NO N/A

92 IF component(s) failed to meet the Acceptance Criteria of Section 6.2, 
THEN: 

• NOTIFY CRS/SM . 

• INITIATE a WR and a CR. 

1£ NO is circled in Step 7.1.1 OR Step 7.2.1, THEN LIST corrective action(s) 
taken, with any comments: 

Comments: 

Reviewed By: 
~~~--.--- ..,- 8M or~-Des. A1t:' 'Print Name I Si "/llate 

8.0 EVALUATION ANSWER 
8.1 SURVEILLANCE COORDINATOR REVIEW KEY 

Comments: 

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

Reviewed By: 
--SUrveillance Coordinator Review: 'Print Name I Sign / Date'" 
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9.0 	 REFERENCES 


9.1 	 Commitment Documents 


None 


9.2 	 Development Documents 


9.2.1 	 250907, Electrical Distribution and Transmission System 


9.2.2 	 400882, Station Blackout and Appendix R Diesel Generator Set P&ID 

Diesel Cooling Water System Mechanical 


9.2.3 	 EC-5000033794, IP2 Station Blackout and Appendix R Diesel Generator 

Set 


9.2.4 	 NUMARC 87-00, Guidelines and Technical Bases for NUMARC 

Initiatives Addressing Station Blackout at Light Water Reactors 


9.2.5 	 NSAC-108, Reliability of Diesel Generators at U.S. Power Plants 


9.2.6 	 Cummins Operation and Maintenance Manual QSK78 Series Engines 


9.2.7 	 CR-IP2-2010-00036.c CA#9 


9.3 	 Interface Documents 


9.3.1 	 2-S0P-27.6. Appendix R Diesel Generator Operation 


9.3.2 	 TRO 3.8.B 


9.3.3 	 TRS 3.7.E.2 ANSWER 

10.0 	 RECORDS AND DOCUMENTATION KEY 


10.1 	 Records 


The following required records resulting from this procedure are controlled and 
maintained in accordance with the IPEC Records Retention Schedule. 

10.1.1 	 This Performance Procedure becomes a Quality Record when 

completed. 


10.2 	 Documentation 


None 
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REVISION SUMMARY 
(Page 1 of 1) 

1.0 	 REASON FOR REVISION 

1.1 	 I ncorporate feedback I P2-10135. 

2.0 	 SUMMARY OF CHANGES 

2.1 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] revised wording in 
Prerequisite 3.3: from "NOTIFY Watch Chemist prior to start of the diesel in order 
to obtain a glycol sample approximately 1 hour after diesel operations are 
secured" to "NOTIFY Watch Chemist prior to start of the diesel in order to obtain 
a coolant sample within 1 hour after diesel operations are secured", 

2.2 	 Editorial change [per step 4.6.13 of IP-SMM-AO-102] added CR-IP2-2010
00036, CA#9 to Development Docs step 9.2.7. 
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if 	PURPOSE 

(17 This procedure establishes requirements for the following: 

fir 	 Starting and running the SBO I Appendix R diesel generator for a period of 
time sufficient to reach stable operating temperatures in accordance with 
TRS 3.8.B.S. 

Demonstrating proper operation of Appendix R DG output breaker 
SBO/ASS in accordance with TRS 3.B.B.5. 

Demonstrating proper city water line up to the Appendix R DG heat 
exchangers in accordance with TRS 3.7.E.2. 

Verifying exhaust area fan runs in accordance with Vendor 
Recommendations. 

B This procedure applies to the following: 


)!(. Appendix R DG 


.~ Breaker SBO/ASS 


fJf PRECAUTIONS AND LIMITATIONS 

~1' 	 Precautions And Limitations 

(Jx This test may be performed in any plant mode. 

It is preferable to perform this test during daylight hours to facilitate the ~ 
observation of Appendix R DG exhaust. 

Momentary excursions outside the desired loading of 2005 to 2045 KW lJJ do NOT invalidate the test results. 

a~ 	Generallnformation 

Test personnel SHALL complete Sections 3.0, 4.0, 5,0, 6.0, and 7.0, as 
applicable. 

Personnel directing this test SHALL read it in its entirety prior to 
performance. Personnel otherwise involved SHALL read applicable 
sections, 

Any discrepancies found SHALL be identified in Section 5.0, Comments. 

Attachment 1, Appendix R DG Data Sheet. captures aU of the data 
required by Attachment 1. in SOP-27.6, Appendix R Diesel Generator 
Operation, Therefore completion of Attachment 1 in2-S0P·27.6. 
Appendix R Diesel Generator Operation, is NOT required during 
performance of this test 
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Appendix R DG will be operated for a minimum of 1 hour at 2005 to 
2045 'rWV to establish operability criteria. The test period may be 
extended as necessary to obtain data after temperature stability is 
reached. 
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U PRERE(lUISITES 

@ Equipment required for test: 

CAL DUE EQUIPMENT M&TE No. 
DATE 

" 

Sample Bottle (minimum capacity 4 ounces) N/A N/A J 
OBTAIN a current copy of 2-S0P-27.6, Appendix R Diesel Generator 
Operation, AND REVIEW Precautions and Limitations. 

(ttefer.e.JJf.SL9.2.7L 

@ Reason for Test - CHECK applicable listing: 

[if NormalSurveillance WO# 5JJtf 1;))7~DI 

Post Maintenance Test WO #_________ 

wo#_________________ 

WO#_________ 

o Increased Test Frequency WO #_________ 

@'/ Other 0', \ j;~ tw\ U1le ''''f J ,)il 1'-{ J0' ()l 

http:er.e.JJf.SL
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e PROCEDURE 

8 Initial Conditions 

@ 	 OBTAIN permission from SM or Designated Alternate to 
perform Test: 

,illft! 7YtaIk7tk / TD DlI il 
. S or Des. Alt Ignature I Date 

fjr Test of Appendix R Diesel Generator 

START (Parallel Mode) AND LOAD Appendix R DG to{if 
between 2005 and 2045 KVV per 2-S0P-27 .6, Appendix R 
Diesel Generator Operation. 

{ij lE Appendix R DG does NOT start OR load, THEN: 

NOTIFY the SM. 	 fJA 
~.-.-¥¥---

DOCUMENT in detail any problems and/or 
specific components that may have caused the 
failure in Section 5.0. tJA.-. 

WHEN Appendix R DG reaches load window of 
2005-2045 KW. THEN RECORD time and load: 

Time 	 :) t\:!~N') ~ID 

Load 	 KW 

VERIFY the DG Area fan is running. ~ 
{is WHEN lube oil and jacket water temperatures stabilize, 

THEN INITIATE data collection every 30 minutes in 
accordance with Attachment 1. Appendix R DG Data Sheet. 

WHEN lube oil and jacket water temperatures have 
stabilized during load run,THEN OBSERVE exhaust from 
Appendix R DG. 
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CHECK appropriate box indicating color of Appendix R DG 
exhaust observed. 

WHITE 

Momentary excursions outside the desired loading of 2005 to 2045 KW do 
NOT invalidate the test results. 

7::;~'
'''ej~ 	 MAINTAIN Appendix R DG load at 2005 to 2045 KW for a 

minimum of 1 hour. 

@ 	 RECORD present time and run time at target load 
(2005 - 2045 KW): 

Present time ___~";""''---_____ 

Time loaded;? 2005 KW 	 (2:: 1 hour) 

/~/WHEN time and load conditions have been met, 
{""../ 	 THEN UNLOAD AND SECURE Appendix R DG (Parallel 

Mode) per 2-S0P-27.6, Appendix R Diesel Generator 
Operation. 

A,i; Restoration
\Z/ 

@ OBTAIN a lube oil sample of approximately 4 ounces from 
the Appendix R DG dipstick. 

&~!: 	 LABEL lube oil sample with the following information: 

,} Unit 2 Appendix R DG 

.fir 2-PT-M110 

@ Date 

VERIFY GT1 North and South combined Fuel Oil Storage 
Tank level is greater than or equal to 12,500 gallons. 
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Initials 

VERIFY Fuel Oil Day Tank level is between 7/8 - FULL ",,Jf 

VERIFY UW-831 ,City Water Supply Valve For Apprendix 'R' 
Diesel Gen. Heat Exchangers, is open. 

VERIFY UW-833, City Water Supply Line Valve For 
Appendix 'R' Diesel Gen. JMI Heat Exchanger, is open. 

VERIFY UW-837, City Water Supply Line Valve For 
Appendix 'R' Diesel Gen. AlC Heat Exchanger, is open. 

NOTIFY CRS or SM the Appendix R DG has been returned 
to standby service. ",,:31 

,~crfDELIVER lube oil sample to Maintenance. 
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Rev: 6 

5.0 COMMENTS 

-----_. ------------ ........ -_.._---------

Test Performers: 

Print Name: Initials: Signature/Cate: 
.~ 

.Jf,,\b-"\') 

i /xl JiJ.
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V ACCEPTANCE CRITERIA 

,*,' TRM Requirements 

r Equil)mentl 
Parameterl Step/Att. 

Surveillance Acceptance Actual Acceptable \ Initials iRequirement Criteria 	 I,Instrument I 

Generator Output 42.1 	 Breaker Closes NfA ~NO 
.-

Ic-Breaker I SSO/ASS I 

iLoad >2005 KW 	 ,, AC Wattmeter  4.2.9 	 Maintained §)NO (~/NO iC~.-. Generator fWM 
For 2 1 Hour 	 ,TRS 3,8.8.5 
165-198 OF

Jacket Water Temp Att 1 	
(60 Min Data) f l. ') of @/NO i C__..

S 250D F 	 GE.,i' I,i Lube Oil Temp AU, 1 	 ,::/.,1 J- "F ~/NO ICA-, (60 Min Data) t 

UW-831 4,3,5 OPEN OPt"':) l.(YEs} NO ;L~ 

UW-833 4,3,6 TRS 3.7.E.2 lOPEN C'V~~ jEr~fNO I~ 
UW-837 4,3.7 	 OPEN (),if:"")

",=-, .... 	 ~l NO Ic,-,,-
"""""'=. 	 """.. " 


""':,,/
t.f;.1 Other Program Requirements 

r-···· ~ Surveillance Acceptance, Equipment Step 	 Actual '~ccePtableT Initials IRequirement Criteria 
cr..l~-~~ 

Vendor 	 @ !,"-14.2.4 	 Fans Starts LDGAr,6a Fan 	 ~NO YE"'NO f- Recommendation 	 I! 

ej TEST ACCEPTANCE 

r;i;ff TRM Acceptance Criteria 

Based on recorded data, are aU Acceptance Criteria of Section 6.1 
satisfied? 

~ NO N/A 

IF all Acceptance Criteria of Section 6,1 are NOT satisfied, THEN: 

• 	 NOTIFY CRS/SM to declare Appendix R Diesel Generator 
inoperable. 

• 	 I NlTlATE a WR and a CR 

• 	 TAKE applicable action in accordance with TRO 3.8.8. 
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(iJr/ 	Other Programs Acceptance Criteria 

76.~A<.·.' Based on the recorded data, are all Acceptance Criteria of Section 6.2 
V satisfied?

& NO N/A 

7.2 IF component(s) failed to meet the Acceptance Criteria of Section 6.2, @
THEN: 


\~ ~ • NOTIFY CRS/SM. 


• INITIATE a WR and a CR. 

IF NO is circled in Step 7.1.1 OR Step 7.2.1, THEN LIST corrective action{s) 
taken, with any comments: 

Comments: 
--~~~=.----------------------------.-

._--_._-_._---
-----_._--_.._-

Reviewed By: 
------·SM or Des. AltPrinn;iamel Sign I Date 

8.0 	 EVALUATION 

8.1 	 SURVEILLANCE COORDINATOR REVIEW 


Comments: 


--_...._--

Reviewed By: 



Appendix C 	 Initial Conditions Form ES-C-1 

No; 2-PT-M110 Rev; 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 13 of 14 

9.0 	 REFERENCES 


9.1 	 Commitment Documents 


None 


9.2 	 Development Documents 


9.2.1 	 250907, Electrical Distribution and Transmission System 


9.2.2 	 400882, Station Blackout and Appendix R Diesel Generator Set P&ID 

Diesel Cooling Water System Mechanical 


9.2.3 	 EC-5000033794. IP2 Station Blackout and Appendix R Diesel Generator 

Set 


9.2.4 	 NUMARC 87-00, Guidelines and Technical Bases for NUMARC 

Initiatives Addressing Station Blackout at Light Water Reactors 


9.2.5 	 NSAC-108, Reliability of Diesel Generators at U.S. Power Plants 


9.2.6 	 Cummins Operation and Maintenance Manual QSK78 Series Engines 


9.2.7 	 CR-IP2-2010-000361 CA#9 


9.3 	 Interface Documents 


9.3.1 	 2-S0P-27.6. Appendix R Diesel Generator Operation 


9.3.2 	 TRO 3.8.B 


9.3.3 	 TRS 3,7.E.2 


10.0 	 RECORDS AND DOCUMENTATION 


10.1 	 Records 


The following required records resulting from this procedure are controlled and 
maintained in accordance with the IPEC Records Retention Schedule. 

10.1.1 	 This Performance Procedure becomes a Quality Record when 

completed. 


10.2 	 Documentation 


None 




~Appendix C Initial Conditions Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 14 of 14 

ATTACHMENT 1, 

APPENDIX R DG DATA SHEET 


(Page 1 of 1) 


Date: TOi)A.:!.. 

PARAMETER FULL LOAD 

Appendix R DG Engine Data 

Coolant Temperature ::40-;:215"F 

Lube Oil Pressure > 45 psig 

Engine Speed 1800 RPM 

200 - 400 psig 
Fuel Pump Pressure @ 1800 RPM 


Fuelln!et Temperature <150 of 


Coolant Pressure > 11 psig 


lube Oil Temperature ::,250"F 


Lube Oil level (Between Run High I Run Low) Midpoint 


Air Intake Temperature ::, 180 OF 


After Cooler Temperature .::. 160 of 


Appendix R DIG Generator Data 

L1 Amps s 141.0 Amps 

L2 Amps oS 141.0 Amps 

L3Amps s 141.0 Amps 

FreqUEmcy 597 -603 Hz 

TotalkW s 2700 kW 

Total kVA $ 3375 kVA 

Total PF (nominal 0.9) (;: 0.8 .;: 0.95) 

Appendix R DG Other Data 

Day Tank Level 7/8· Full 

PI-8030, Day.Tank Fill Pump Pressure psig 

TE·8027, Day Tank Oil Cooler Temperature of 

Lube Oil Reservoir Sight Glass Level 3/4· Full 

LG-8(l32, Jacket Water Surge Tank Sight Glass level 213 - 3/4 
LG-8031, After Cooler Surge Tank Sight Glass Level 2/3 3/4 

TI·908, Jacket Water Heat Exchanger Outlet Temperature OF 

TI·909 After Cooler Heat Exchang_e:~Outlet Temperature 
I of 

FI-7979, Appendix R DG Jacket Water Flow (City Water) $118 gpm 
FI-7979. Appendix R DG Jacket Water Flow (Service Water) :5 160 gpmr--- 
FI-7980, Appendix R DG Aftercooler Water Flow (City Water) :;; 87 gpm 


I FI-79aO, Appendix R DG Aftercooler Water Flow (Service Water) ::; 137 gpm 


Battery Voltage ~24 VDC 


TIME! READINGS 

0 30 60 90 
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Appendix C Initial Conditions Form ES-C-1 

.. QUALITY RELATED IP-SMM Revision 3IPECSITE
"~:-- Entergy AOMINISTRATIVE PROCEOUREMANAGEMENT DC-904 

MANUAl.. ".".. 

INFORMATIONAL USE Page 20 of 20 

ATTACHMENT 10.2 PEER REVIEW SHEET 

PEER REVIEW SHEET 

PROCEDURE NUMBER: 


DATE PEFIFORMED: 


N/A 

COMMENT~. 



----------------

Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 2000180102 

Task Title!: Review a Manual VC Pressure Relief Release Permit 

1940012306 Job Performance Measure SROAdmin 
KIA Reference: SRO-3.8 No: 4 

ExamineE~: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• VC pressure has increased to approximately 0.4 psig. 
• The Computer Release Permit Program has been corrupted. 
• The Spare RO prepared a manual Release Permit 
• Given: 

o Condenser Air In leakage is 5.25 scfm 
o Plant vent flow is 7.06 X 104 scfm 
o Current reading R-45 is 7.15 X 10-7I-1Ci/cc 
o Current reading R-42 is 1.82 X1 0-7I-1Ci/cc 
o Current reading R-44 is 1.14 X 10-6I-1Ci/cc 
o Current High Alarm R-42 is 8.54 X 10-7I-ICi/cc 
o Current High Alarm R-44 is 1.5 X 10-4I-1Ci/cc 
o Current Warn R-44 is 1.0 X 10-4I-1Ci/cc 
o Instantaneous Release Rate 70,000 I-ICi/sec 

Task Standard: Release Permit Reviewed and errors identified. 

Required Materials: Calculator 

1 of 11 



Appendix C Job Peliormance Measure Form ES-C-1 
Worksheet 

--~---

General References: 2-S0P-S.4.1, VC Pressure Relief 

Initiating Cue: You are the CRS and the SM has directed you to review the Manual VC 
Pressure Relief Gaseous Release Permit and authorize discharge if 
acceptable. 

Time Critical Task: No 

Validation Time: 30 minutes 

2 of 11 



Form 

Performance Information 

(Denote critical steps with a check mark ,j) 

1. Performance Step: 

Standard: 

Comment: 

2. Performance Step: 

Standard: 

Comment: 

3. Performance Step: 

Standard: 

Comment: Step 4.2.4.1 

Obtain a current copy of 2-S0P-S.4.1 and review P&Ls 

Obtains procedure and reviews P&Ls 

Review given data entered on Attachment 1 

Reviews given data on attachment 1 and determines all is 
correct. 

Review Pressure Release Rate Calculation 

Determines calculation is correct 
0.8 X 1.82 X 10-7 I-ICi/cc = 1.46 X 10-7 I-ICi/cc 

3 of 11 



Performance Information 

(Denote critical steps with a check mark "'./) 

'" 4. Performance Step: Review Plant Vent Release Rate Calculation 

Standard: Determines Cpv was incorrectly entered resulting in an 
incorrect calculation 
4.72 X 10-4 X 1.14 X 10-5 ..,Ci/cc X 7.06 X 104 scfm = 
3.80 X 10-4Ci/sec 
Should be 3.80 X 1 O-s Ci/sec 

Comment: Step 4.2.4.2 

'" 5. Performance Step: 	 Review Plant Vent Release Rate Equivalent of CAE 
Release Rate Calculation 

Standard: 	 Determines result is incorrectly entered 
4.72 X 10-4 X 7.15 X 10.7 ..,Cilcc X 5.25 = 
7.11 X 10-9 Ci/sec 
Should be 1.77 X 10·9 Cilsec 

Comment: 	 Step 4.2.4.3 
This step does not impact the final calculation as the result is still so 
small; however, it is an error on the form 

~ 6. Performance Step: 	 Review Total Calculated Release Rate Calculation 

Standard: 	 Determines Total Calculated Release Rate is incorrect. 
This is due to the incorrect calculation in calculating 
RRpv. 

1.46 X10·7 ..,Ci/cc +3.80 X 10-4Ci/sec + 0 = 
3.80 X 10-4 Ci/sec 
Should be 3.80 X 10-5 Cilsec 

Comment: Step 4.2.4.4. This is the result of a previous error. 

4 of 11 



Appendix C Page 5 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ,J) 

,J 7. Performance Step: 

Standard: 

Review R-44 Alarm Setpoint Calculation 

Determine R-44 Alarm Setpoint calculation is incorrect. 
This is due to the incorrect calculation in calculating 
RRpv 
[(.0072 J,lCi/sec - 3.80 X 10-4 Ci/sec) X 2119] I (7.06 
X 104 sC'fm + 1700) 
1.99 X 10-4 J,lCi/cc 
Should be 2.09 X 10·4 J,1Ci/cc 

Comment: Step 4.2.6.1. This is the result of a previous error. 

8. Performance Step: 

Standard: 

Comment: Step 4.2.7 

" 9. Perf'ormance Step: 

Standard: 

Comment: 

Review R42 Alarm Setpoint Calculations 

Determines Calculations are correct. 
70,000 X 1.25 10-6 sec/cc = 
8.75 X 10-2 IJCi/cc 

Review R-44 Warn Calculation 

Determines wrong value used (1.99 X 10-4 f.lCi/cc) 
thus the calculation is wrong. 

5 of 11 



C 


Performance Information 

(Denote critical steps with a check mark ...J) 

'\f 10. Performance Step: Determines calculation not correct. Does not sign for 
Discharge Authorization 

Standard: Does not sign for Discharge Authorization 

Comment: 

Terminating Cue: JPM Complete 

6 of 11 
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Appendix C Page 7 Form ES-C-1 

I
j No: 2-S0P-5.4.1 Rev: 17 \ 

VC PRESSURE RELIEFS IPage 25 of 25 
'--

ATTACHMENT 1 

VC PRESSURE RELIEF GASEOUS RELEASE PERMIT 


(Page 1 of 1) 
Dale: 1'r....::;..,.[.;:..D'-"~-l-___Time: -=""-"""____ 

VC Sample # 11 OaI8: _____ Time: ___ Activity (A) ).lCVee 
VC Sample II 2 Oate:_~__ Time: ___ Activity IlCVee 

Plant Vent Sample 1# Oate:~___ Time: Activity j.lCilcc 

CAE Concentration2 Oale: _____ Time: ___ Activity (E,) 7,(~1:/if' .tlCilee 
CAE In leakage (Fe) _~~'--_ sclrn 
Plant Venl Flow (F) 7.t"l};:'ffD'l sclm A·44 Current Warn /.Q'tiQ '" IICilee 

A·44 Current High Alarm I ,,)fill "'J.lCilet.: 
R·44 Current Reading (C!,¥> I ' , I[ XiQ-"'IlCiI<:c 

R·42 Reading (A) 1$)7(.)7 j..ICilec 
1 Per P&l2.11, 1'1·42 may be l.lSer:! to obtain <;;()ntaiomenl Noble g85 concentratIOn in tieuo! sampling lII'd anlilySlll. 
~ 1'1·45 Qf! nOOIe gall activity grab sampltl. 

Pressure Relief Ret,... Rate: (Step 4.2.4.11 

RR", '" 0.8' (-L.'(.}tJ!l'::"'__~_) '" I ,(.i(.·}(!Q 7 Ci/sec 
CA) (RFt,,) 

-=""<:...-). ( 1.0(, 'f.tD q 
(F) 

P!,n' Vent Release Rate Equivalent (If £AE Aelease Rate; IStep 4.2 
'1'- 7 .)RR""" '" 4.72 E-4 • ( __. _l') 'flO ). ( 5, '1 ) ,. 

(EI) IF.) 

Nole 3. 11 AR... is LESS THAN 20 E·4 t~el'l no further cO!'lslderatlOO of CAE 1& requ"ed. 

R-44 Alarm Setgoi"l,: [Step 4.2.6.1] 

R-44 reading in uCIlc;c '" r(...u..;~=-~ 

R-42 Alarm Setpoint (Step 4.2.7) 

AC1ual R·42 Selpeint 8 .CJlY-fis 7 /-ICVee 

Warn.. 0.7 

Prepared By: .---!~:.•o.<;1,2~k:J<~!!2:.!o!Jj<::..h~ Verified By: __________ 

Discharge AuthOrization: Date: _______ 
,AutllOflzallon Levet mU$! ~ greater than Or equa1lc RR to permft release 

Start -+ Dale: _..._.~_~.__ Tlmtr ___._____... Initial VC Pressure: ____ 

Term·nate -+ O"le: ___ Tlme: ___••..__... _ Final VC Pressure: 

7 of 11 
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Appendix C Page 8 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job PerfClrmance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ____________ 


8 of 11 



Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• VC pressure has increased to approximately 0.4 psig. 
• The Computer Release Permit Program has been corrupted. 
• The Spare RO prepared a manual Release Permit 
• Given: 

o Condenser Air In leakage is 5.25 scfm 
o Plant vent flow is 7.06 X 104 scfm 
o Current reading R-45 is 7.15 X 10-\JCi/cc 
o Current reading R-42 is 1.82 X10-7 j.JCi/cc 
o Current reading R-44 is 1.14 X 10·6 j.JCi/cc 
o Current High Alarm R-42 is 8.54 X 10-7 j.JCi/cc 
o Current High Alarm R-44 is 1.5 X 10-4j.JCi/cc 
o Current Warn R-44 is 1.0 X 10·4 j.JCi/cc 
o Instantaneous Release Rate 70,000 j.JCi/sec 

Initiating Cue: 

You are the CRS and the SM has directed you to review the Manual VC Pressure Relief 
Gaseous Release Permit and authorize discharge if acceptable. 



Appendix C 
Form ES-C-1 

NO: 2-S0P-5.4.1 Rev: 17 
VC PRESSURE RELIEFS 

Page 25 of 25 

ATTACHMENT 1 

VC PRESSURE RELIEF GASEOUS RELEASE PERMIT 


(Page 1 of 1) 

Dale:-r~(.)\)=I\:f.::\."___Time: -!,;~~___ Permit No. I ,'JC:tD '5 


vc Sample # 11 	 Oale: ____ Time: ____ Activity (A) IiCi/ce 

Oale: ____
VC Sample it 2 	 Time: Activity )lCi/ce 

Time: ___Planl Venl Sample" 	 Date: Activity j.lCilee 
CAE Concerrtration2 ____ 	Date: ____ Time: Activi1y (Ej ) (,j<;;'f:!.O"7 fJCilee 
CAE In Leakage (Fe) 5,;;}'i" sclm 

7: w'(.!e;" .- sdm 	 R-44 Current Warn f.O;5.({f if IiCVee 
R·44 Current High Alarm \. "ij(.W4' IlCi/ce 

R-44 Current Reading (Cpy) tILlY/O-t !.lCi/ce 

R-42 Reading (A) 1.Y;:)'j!Ii' jJCVCC 
1 Per P&L 2.11. R·42 mllY ~ USed to OOla", containment NOble gas concentrlltion in lieu 01 SIImpling and enaly$l&, 
2 R-45 QB noble gas activity grab samploe, 

Pressure Aellef Re' .... Rate: {Step 4.2.4.1} 

RRpr = 0.8· ( /.f!J..,:{c[7 ).. 1.i{«yrO ," 7 Cifsec 
(A) 	 (AApr) 

Plant Vent Release Rat,: [Step 4.2.4.2) 

RRpv = 4,72 E-4' L1Ji1(i~)' ( 7.01;'1.1(:/-# ) '" 3. QPY:IO''-' Cilsec 

(C""l (F) (RRp.) 


Plant Vent Release Rate Equivalent of CAE Release Aat!: [Step 4.2.4.3J 


AR.,..= 4.72E-4*( 7.1'\'f-(i:t~7__).(~JS )= 7,11 ~fQ·{.i 

(El) (Fe) (RR"a) 


Total S;:aleulated R"ease Aate: [Step 4.2.4.4J 

RR::: Lt.{L,y:W- 1 ... ~__2~~~tltP.:~ + 

(RApr) (RAp,) 


NotE! 3: II RA,.lS LESS THAN 2.0 E·". then no funnel COnsideration of CAE is requIred, 

R-44 Alarm Setpoint8: [Step 4.2.6.1} 

R-44 reading In uCilcc .. fb!?fLa......_ ,,1,ft;lIO i{ ). 2119]/ ( 1, c;i,'A~{ +1700) 

(ARR) tRR) (F) 


R·42 AI.rm Setpoint (Step 4.2.7) 

A-42 Maximum Setpoint (/JCilcc):;: l&,vt 'C • (1 ,25E-6 sec/ee) Actual R-42 Selpoint $.'\i.{oIfc 1 C'; I
' (IA). 	 !: fl I CC 

• ED ' .'q • • In . ,,\.j
Warn '" 0.75*( 1.1':'1 'i to )'" k-r:-l'fIP !-ICifee 

(S) 	 Warn 

Verified By: _________ 

DI5char~}e Authorization; '_---:=-______ Dale: _______ 
,AuthOf!Ult.ort Level must IJt! gre;llllf Inan o. equal 10 FIR to perm~ release 

51art ~ Dale: _________ Time: ___..___ _ Initial VC Pressure: ___ 

Dale: .___.___~___Termlna1e ~ 	 Time: ....___,,~__._. Final VC Pressure: ___ 

http:4.2.4.4J
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Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 	 Task No: 1500010503 

Task Title: 	 Classify Emergency Plan Events Requiring Emergency Plan 
Implementation 

1940012438 Job Performance Measure SRO 
KiA Reference: SRO-4.4 No: Admin-5 

Examinee: 	 NRC Examiner: 

Facility Evaluator: 	 Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• The unit was operating at 100% power. 
• ReS Pressure rapidly decreased to approximately 40 psig 
• The unit tripped 
• All safety equipment started as designed 
• 	 Approximately 5 minutes after the event the following conditions exist: 

oRCS Temperature 265°F 
oRCS Pressure 25 psig 
o Containment Pressure 5 psig and lowering 
o Containment Radiation 19 R/hr 
o Wind Speed 	 7 meters per second 
o Wind Direction 270 degrees @ 10 meters 
o Stability Class C 

Task Standard: Event properly classified and Part 1 form correctly completed. 

Required Materials: 

1 of 7 



Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

General Heferences: 	 I P-EP-120, Emergency Classification 
I P-EP-21 0, Central control Room 
IP-EP-410, Protective Action Recommendation 
EAL Wall Chart 
EAL Technical Basis Document 

Initiating Cue: This is a Time Critical Job Performance Measure 
You have 15 minutes from the time you are told to start to classify the event. 
You have 15 minutes from the time you classify the event to complete the 
Radiological Emergency Data Form (Part 1) 

The Shift Manager has become ill. You are the CRS and you must perform 
the duties of the Emergency Director until a replacement SM can arrive on 
site. 

You must Classify the event and Complete the NYS Part 1 form. 

Time Critical Task: YES 

Validation Time: 25 Minutes 

2 of 7 
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Appendix C 	 Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ,f) 

Inform the operator to BEGIN after completion of review of the Initial Conditions 

1. Performance Step: 	 Obtain Correct Procedure 

Standard: 	 Obtains IP-EP-120 

Comment: 	 CUE: Candidate will be given all necessary procedure before the 
JPM is started. 

Record the time the J PM is started: 

..J 2. Performance Step: 	 Evaluate Plant Status to determine if GE, SAE, 
Alert, or NUE applies. Determine the highest 
classification and make declaration. 

Standard: 	 Determines Event is GE per EAL 4.1.5 (see 
attached) 

Comment: 	 Record the Time Declaration Made: _________ 

Containment Pressure rapidly rises on a LBLOCA. With Spray 
Actuation and Fan Cooler Units operating, Containment 
pressure should be approximately 15 psig after 5 minutes. 
Pressure of 5 psig is not consistent with LOCA conditions and 
indicates a breach in containment. 

30f7 



Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

...j 3. Performance Step: 	 Complete and approve "New York State 
Radiological Emergency Data Form", IP-EP-115 
EP-1 

Standard: 	 Completes all necessary information on the form 
and signs the form 

Comment: 	 Record the Time Form is complete: _________ 

4. Performance Step: Refer to procedure IP-EP-210, Attachment 9.1. 

Standard: Refers to Attachment 9.1 

Comment: 

5. 	 Performance Step: Initiate County, State and NRC Notification per IP-EP
115, Form EP-6. 

Standard: 	 Request a communicator 

Comment: 	 CUE: Acknowledge the communicator is prepared to make 
notifications 

Terminating Cue: JPM Complete 

4 of? 



Appendix C 	 Page 5 Form ES-C-1 

", 

New York State 

Indian'Point Energy Center 
RADIOLOGICAL EMERGENCY DATA FOR~~ pART1 Notlflcation# QL' 

, 
This iathe bldlanPoint EnergyGeriter with aPart 1 Notlficatlon on: ~b1)f\-t",. ", " " ' 

1. 
'~a_Ms;.

This is an:, XERCIS ACTUAL EMERGENCY at 9 UNITS, BOtH UNITS 
.I.!!:l1.tA , " . 

, (Date) 'ibDt\j 
Shutdown 

U!:!.itii Operational 
(Date) 

ShutdoWn 

" 

" 
2- Ib~Erriem!AAV A. Unl,lsual Event:>I. ' ' Qlissiflcation Is: 

([Jeneral Emergency1) 

(Time) Cu€.~ TIJ.;{G (24 hr clock) 

(Time) 	 (24, hr cloCk) 

.. 

B.Alert 	 C. '. Site Area Emergency '. 
,E. Emergency terminated ' 

, This Emerg~ncy Classification declared on: ' ibl)Nf at TIVoe. t>f lMcla~ft'U'Y\ " 

(Data) (Time ~ hr clolij()', 

3; EAl1!: ,4.1,'5" , ',,, ' ' .. tV1~O~\>{'\ m~ l'oP~V\-t \'y,5 IdA', C~~t3'l\rn~MwIfh , 
C0l)1-aoi f\ ~f ()1't'7,)5~ ~t "S\A..m~ II Q!:'5?()fl~ "OT C.oT):li':)~,r ~I:f-n (.j)c{!. 

~c\\n~~ _ ' 

AM\Tt\6\C,?+JD'/.I o~ ·Aud C~2'd d~a:1e, \,ciIlolt' 4.:1
4. 	 R~ Q( Badl~ive Mglii!ls dull! 1Q the gassifled Event 

A 'No Release B. Release BELOW Federallitnits To Atmosphere To Water 

€.%eleaSe.ABOVE,Federallimlts Go Atm()SPhe~ To Wafer D. 'Unmonltored release requiring evaluatiorr 

5. 	 WindSI2~d; J Meters/Sec at elevatlol1,1 0 meters 

6. 	 ~10Wind Directi2n: {Eroml 	 Degr. at elevation 10 metel'S 

7. 	 (9§tabm~ ClasS: A B 0 E F G 

8. 	 , 

The follOwing PrOtective AcIIons are recommended to be implemented as sodnas practicable: 

A. NO NE~O for PROTECTIVE ACTIONS outside the sit~bOundary 


*@?vACUATEandIMPLEMENTthe KI PLAN for the foilowlng,Sectors 


C. SHELTER-iN-PLACE am:! IMPLEMENT the KI PLAN for lhe following SectorS 


All remaining, Areas MONITOR too EMERGENcy ALERT SYSTEM 


(2'milesaroUf\(i &miles pownw,n.vk 5 ml!ell around tQ-mlleS downWind Ep~EPl 


In the foMowing SectofS: 1 2 ::I @@ @ 1 8 9 10 ,11 t2 13 14 15 16 

NOTE: OFEma!i!n:tQRITI~ §!HOU!,.Q QQt:!SlOER §t!El.,T~!r:H~I.AQ.gt T8KE!$I iE !i.)lAQUATIONI!:i ~QI EEA~IB!& 

Q. AReported by - I.:iGmf..","...""UI 

(CommUfifcator's Name). 

10. Emergency Director Approval: 51ftY'2<-iv..IIl:* 
(Director's Name) 

Page 1 of 1 

50f7 

Telephorte# 


DataITin'le: 


(:\ K):)wiS1'2. \l~J 

:>fr l.n.ci'Cc.\e 50 
Form EP-1, RevSC~t\e3(J:~~ 

http:t!El.,T~!r:H~I.AQ.gt
http:pownw,n.vk


Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 


6 of? 



Appendix C I nitial Conditions Form ES-C-1 

Initial Conditions: 

• The unit was operating at 100% power. 
• RCS Pressure rapidly decreased to approximately 40 psig 
• The unit tripped 
• All safety equipment started as designed 
• 	 Approximately 5 minutes after the event the following conditions exist: 

oRCS Temperature 265°F 
oRCS Pressure 25 psig 
o Containment Pressure 5 psig and lowering 
o Containment Radiation 19 Rfhr 
o Wind Speed 	 7 meters per second 
o Wind Direction 270 degrees @ 10 meters 
o Stability Class C 

Initiating Cue: 

This is a Time Critical Job Performance Measure 

You have 15 minutes from the time you are told to start to classify the event. 

You have 15 minutes from the time you classify the event to complete the 

Radiological Emergency Data Form (Part 1) 


The Shift Manager has become ill. You are the CRS and you must perform 

the duties of the Emergency Director until a replacement SM can arrive on 

site. 


You must Classify the event and Complete the NYS Part 1 form. 




New York State 


Indian Point Energy Center 

RADIOLOGICAL EMERGENCY DATA FORM - PART 1 Notification # __ 

This is the Indian Point Energy Center with a Part 1 Notification on: 

1. 
R~§ctor §tatYli: 
This is an: EXERCISE ACTUAL EMERGENCY at: UNIT 2 UNIT 3 BOTH UNITS 

JJ.!:!.i1.2. Operational 
(Date) (Time) (24 hr clock) 

Shutdown 
!J!Jit..a Operational 

(Date) (Time) (24 hr clock) 
Shutdown 

2- Ibg(i;mmg!l!rg A. Unusual Event B. Alert C. Site Area Emergency 
~1i1§!HficatiQn ilZ: 

O. General Emergency E. Emergency Tenninated 

this Emergency Classification declared on: at 

(Date) (TlITle 24 hr clock) 


3. EAL,: 

4. Bglease 2f B§~loacth!g MSUgrigls dug 112 &he Classified t;Xg[!t 

A. No Release B. Release BELOW Federal limits To Atmosphere To Water 

C. Release ABOVE Federal limits To Atmosphere To Water D. Unmonitored release requiring evaluation 

5. WindS~r.I: Meters/Sec at elevation 10 meters 

6. 
Wim;! QimSltiOO; {From} Degrees at elevation 10 meters 

7. Sml2i1ilX Cli§§: A B C D E F G 

8. 

The fOllowing Protective Actions are recommended to be Implemented as soon as practicable: 


A. NO NEI::D for PROTECTIVE ACTIONS outside the site boundary 

B. EVACUATE and IMPLEMENT the KI PLAN for the following Sectors 

C. SHEL TER-IN-PLACE and IMPLEMENT the KI PLAN for the following Sectors 

All remaining Areas MONITOR the EMERGENCY ALERT SYSTEM 

2 miles around 5-miles downwind 5 miles around 1D-miles downwind EntireEPZ 

In the following Sectors: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

NQTE: QEFSITE A!.!IHOBIII~ ~I::lQYW ~Niilt!;B ~HElTEEHrt:PlAQ~ + TAISIi 19 IF EVACUATION IS ~OT E!;Al:iIBIJi 

9. Reported by - Communicator: Telephone # 
(Communicator's Name) 

10. Emergency Director Approval: DatelTime: 

(Director's Name) 

Page 1 of 1 Form EP-1 , Rev 3 



Appendix C Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 Task No: 2000010201 

Task Title: Perform a Manual ECP Calculation 

1940012137 - Job Performance Measure RO Admin-1 
KIA Ref,erence: RO-4.3 No: 

~~~----------

Examinl::le: NRC Examiner: 

Facility IEvaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiatin~1 cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• The unit had been operating for 300 Days at 100% power. 
• A Unit trip occurred due to a Main Transformer Fire 
• The unit has been shutdown for 20 days to effect repairs 
• Prior to the trip: 

o Control Bank D at 223 
o Boron Concentrations 975 ppm 

• Current Plant Conditions: 
o Tavg 54rF 
o Boron Concentrations 1472 

• The Plant Computer is Out of Service 
• Estimated time of Criticality 20:00 tonight 

Task Standard: ECP Calculation complete and accurate. 

Required Materials: Calculator 
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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

General References: 2-S0P-15.4, Estimated Critical Rod Position and Boron 
Concentration Calculation 
2-Graph-RV-1 
2-Graph-RV-2 
2-Graph-RV-3 
2-Graph-RV-4 
2-Graph-RV-5 
2 -Graph-RV-6 
2-Graph-RV-7 

Initiating Cue: You are the Spare RO and the CRS has directed you to perform an ECP by 
hand. 

Time Critical Task: No 

Validation Time: 45 minutes 
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Performance Information 

(Denote critical steps with a check mark --1) 

1. Performance Step: 

Standard: 

Comment: 

2. Performance Step: 

Standard: 

Comment: 

3. Performance Step: 

Standard: 

Commemt: 

Obtain Correct Procedure and Graphs 

Obtains 2-S0P-15.4 and Graphs RV-1 through 7 

Obtain data for operating conditions prior 
to shutdown and record data in Section 1.0 of data 
sheet 

Data given in initial conditions. 
Records data in Section 1.0 

Estimate the date, time, RCS Temperature, boron 
concentration and length of shutdownfor forthcoming 
criticality. Record data in Section 2.0 of data sheet 

Data given in initial conditions 
Record data in Section 2.0 

3 of 25 



_A~pp~e_n_d_ix_C_____________________P_age4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

4. Performance Step: 


Standard: 


Comment: 


"5. Performance Step: 

Standard: 

Comment: 

'\J 6. Performance Step: 

Standard: 

Comment: 

" 7. Performance Step: 

Standard: 

Comment: 

Perform required data efltries AND Calculations using 
referenced graphs. \ 

Actions listed in Steps below 5 

Determine Remaining Rod Worth from Graph RV-1 

Determines Remaining Rod Worth is 0 and enters at 
step 3.1 

Determines Power Defect at Boron 

Interpolate between 950 and 1000 ppm to achieve 
1633.9 :t 0.5 and enter at step 4.1 

Determine Boron Concentration Differential 

Calculate 975 -.1472 =-497 and enters at step 5.1 

4 of 25 



Form 

Performance Information 

(Denote, critical steps with a check mark ...J) 

<\j 8. Performance Step: Determine Boron Worth at Average Boron 
Concentration 

Standard: Calculate (975 + 1472)/2 = 1223.5 and enters at Step 5.2 

Comment: 

<\j 9. Performance Step: Determine boron worth for 1223.5 ppm 

Standard: Determines boron worth 7.14 ::t 0.01 and enters at Step 
5.2 

Comment: 

<\j 10. Performance Step: Determine Reactivity from boron change 

Standard: Calculate Reactivity from Boron Change (-497) X 7.14 = 
3548.6 pcrri and enters at Step 5.3 

Comment: 

<\j 11. Performance Step: Determine reactivity due to Tavg at Boron 975 and 
Tavg at 547°F 

Standard: Determines Reactivity is 0 pcm from Graph RV-4 and 
enters at step 6.1 

Comment: 

50f25 



Appendix C Page 6 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

~ 12. Performance Step: 

Standard: 

Comment: 

~ 13. Performance Step: 

Standard: 

CommEmt: 

4. P.!rformance Step: 

Standard: 

Comment: 

"15. Performance Step: 

Standard: 

Comment: 

Determine Xe Defect at 100% power 

Identifies 2833 pcm from Graph RV-5 and enters at 
step 7.1 

Determine Sm Defect at 100% power 

Identifies 1009 pcm from Graph RV-6 and enters at 
step 7.2 

Sum of step 7.1 and 7.2 

Determines 3842 pcm and enters at step 7.3 

Determine Xe/Sm Correction Factor 

Determines 0.905 from Graph RV-7 and enters at step 
7.4 

6of25 



----------

Appendix C Page 7 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

...J 16. Performance Step: 


Standard: 


COmmE!nt: 

...J 17. Performance Step: 


Standard: 


Comment: 

<\j 18. Performance Step: 


Standard: 


Comment: 

...J 19. Performance Step: 


Standard: 


Comment: 

Determine Corrected Xe/Sm prior to shutdown 

Calculate 3842 X 0.905 =3477 and enters at step 7.5 

Determine Xe Power for Startup 

Determines Xe power is 100% (essentially constant for 

last 36 hours) and enters at step 8.2 


Determine Sm Power for Startup 

Determine Sm power is 100% (essentially constant for 

last 10 days) and enters at step 9.2 


..--..--..-------------~---

Determine Xe defect at startup 

Determines -11 pcm from graph RV-5 and enters at 
step 10.1 

70f25 



Form 

Performance Information 

(Denote critical steps with a check mark ..J) 

'\J 20. Performance Step: Determine Sm Defect at startup 

Standalrd: Determines -1202 pcm from graph RV-6 and enters at 
step 10.2 

Comment: 

'\J 21. Performance Step: 	 Sum 10.1 and 10.2 

Standard: 	 Calculate -11 + -1202 = -1213 pcm and enters at step 
10.3 

Comment: 

22. 	 Performance Step: Determine Xe/Sm Correction Factor at startup boron 
concentration 

Standard: 	 Interpolate to determine Correction Factor 0.861 
(±0.002) and enters at step 10.4 

Comment: 

'\J 23. Performance Step: 	 Determine Corrected Xe/Sm at startup 

Standa.rd: 	 Calculate 1213 X 0.861 = 1044.39 (±1.5) and enters at 
step 10.5 

Comment: 

8of25 
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Appendiix C Page 9 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ."j) 

'\J 24. PE~rformance Step: 

Standalrd: 

Comment: 

'\J 25. PE~rformance Step: 

Standalrd: 

Comment: 

'\J 26. Performance Step: 

Standalrd: 

Comment: 

'\J 27. Pt~rformance Step: 

Standard: 

CommEmt: 

Determine Corrected Xenon/Samarium Differential 

Calculate 1044.39 -(-) 3477 =2432.6 (± 2.0) and enters 
at step 11.1 

Calculate Total Reactivity Effect 

Sum 0 + 1633.9 +(-) 3548.6+0+2432.6 =(+) 517 and 
enter at step 12.1 

Estimate Critical Rod Position 

Determine Control Bank D at 99 steps (± 5) and enter at 
step 13.1 

Sign and Date the Calculations 

Enters Signature and date 

Terminating Cue: JPM Complete 
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_A--'pL...Lp_e_nd_ix_C_________..::......Pa=g=e--=.1-=-0_~___~ __-'-F-=.0=rm~ES-=--....;;;C_-1:._ 

llilM~IE.D CRITICAL ROD POSITION 2-S0P-1S.4 
AND BORON CONCENTMIION CALCULATIO~ Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 
(Page 1 of 8) 

1.2 	 CONTROL BANK 

STEPS 

1.3 	 BORON CONCENTRArlON (PPM) 

1.4 	 POWER LEVEL 

TIME 

2.2 	 TAVG 

2.3 	 El~ORON CONCENTRATION (PPM) 

2.4 	 LENGTH OF SHUTDOWN (HRS) 

FROM DATEITIME 

REMAINING ROD WORTH AT POSITION (1.2) 

GRAPH RV-1 


POWER DEFECT AT BORON (1.3) AND POWER 

GRAPH RV-2 


Answer 

Key 


Page 7 of 14 
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Appendix C Page 11 Form ES-C-1 

~STtMATED CRITICAL ROD POSITION 
AND BQI~ON CQNCENTRATIONCAlCULAIION 

2-S0P-15.4 
Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 2 of 8) 

HQIE 
The si~ln of reactivity in section 5.0 will be negative (-) IE boron at estimated critical 
conditit::m is greater than boron at prior to shutdown condition (and vice versa). 

1 BORON CONCENTRATION DIFFERENTIAL == (1.3) - (2~3) III (±)PPM 

BORON CONCENTRATION DIFFERENTIAL == f) w (Nil) III (-) PPM 

5.2 BC)RON WORTH AT AVERAGE OF BORON (1.3) AND. (2.3) GRAPH RV-3 

BORON WORTH AT AVERAGE OF BORON III [(qi'f)+( PPM 

GRAPH RV·3 BORON WORTH == (+) PCM/PPM 
~~L-------------------~1 

5.3 REACTIVITY FROM BORON CONCENTRATION CHANGE ==[(5.1)x(5.2)]1III(:t)PCM 

REACTIVITY FROM BORON CONCENTRATION CHANGE=[(.H'=i1 )x(+)' 
",....;.;,......_-

REACTIVITY DUE TO T AVG AT 
BORON CONCENTRATION (1.3) 

TAVG GRAPH RV-4 

Answer 
Key 

Page 8 of 14 
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Form ES-C-1 Page 12 Appendix C 

ESTIMATED CRITICAL ROP POSITION 2-S0P-15,4 
AND EiQRQN CONCEf.JTRlITfQN CALCULATIQ~ Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 
(Page 3 of 8) 

7.1 	 Xe DEFECT AT POWER (1.4) 
8N.Q TIME ZERO GRAPH RV-5 PCM 

1.2 	 Sm DEFECT AT POWER (1.4) 
P-...ND. TIME ZERO GRAPH RV-6 PCM 

7.3 	 SUM OF ITEMS (7.1) ANQ (7.2) PCM 

7.4 	 Xe/Sm CORRECTION FACTOR 

AT BORON(1.3) GRAPH RV-7 


7.5 	 CORRECTED Xe/Sm PRIOR TO SHUTDOWN" [(7.3)x(7.4)]= (-) PCM 

CORRECTED Xe/Sm PRIOR TO SHUTDOWN == [((-)J'~'~1. )x(, )] 

c m PRIOR TO SHUTDOWN == 	 PCM 

-~: :~ '" ~~~--~~ . -~~.,..~-- ~- ~ - . 
, 

~~~~~~~ ~ --~-----~~~-~~, - --~""""'::::"" ~--- -~~~ ~ ,,~~ ~-::.~-=-'''-~- J 

S.1-HRS PRIOR TO AVERAGE MULTIPLIER PRODUCT 

SHUTDOWN PERCENT POWER 


0-1 0.07 


1-4 0.23 


4-9 0.22 


9-16 0.20 


16-25 0.22 


25-36 0.06 

SUM TOTAL IIIKt 

8.2 	 XENON POWER = SUM TOTAL (8.1) QB = PERCENT POWER IE POWER 

ESSENTIALLY CONSTANT FOR LAST 36 HOURS. 

XENON %= 


Answer 
K.ey Page 9 of 14 
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Appendix C 	 Page 13 Form ES-C-1 

.E.SIlMATEO CRITICAL RO~ POSITION 2-S0P-1S.4 
AND BORON GQNCENTRlITIPNCt;LCULATION Rev. 10 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 4 of 8) 

9.1-0AYS PRIOR TO SHUTDOWN AVERAGE POWER 

1 

2 

3 

4 


5 


6 


7 


8 


9 


10 

SUM TOTAL. 

9.2 	 SAMARIUM POWER =SUM TOTAU10 
SAMARIUM POWERl10 =PERCENT 
Q.B~ =PERCENT 1f POWER ESSENT1AL.L Y CONSTANT FOR LAST 10 DAYS 
SAMARIUM % = 1 

A11swer 
Key 

Page 10 of 14 
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Page 14 Form ES-C-1 Appendix C 

ESTIMATED CRITICAL Rap POSITION 
AND BORON CONCENTBATIOf';tCALCULATION 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 5 of 8) 

10.1 Xe DEFECT AT POWER (8.2) AN.I2 

TIME (2.4) GRAPH RV·5 


, I 

10.2 Sm DEFECT AT POWER (9.2) Atm 

TIME (2.4)GRAPH RV-6 


10.35UM OF (10.1) + (10.2) 

10.4 Xe/Sm CORRECTlQN FACTOR AT 

BORON ) GRAPH RV·7 


10.5 CORRECTED AT STARTUP ;:; (10.3))( (10.4);:; (-) PCM 

11.1 CORRECTED XENON/SAMARIUM DIFFERENT.AL;:; 
{10.S} - (7.5) 

CORRECTED XENONISAMARIUM DIFFERENTIAL == 

;:; 

Answer 

Key 


2-S0P-15.4 
Rev. 10 

PCM 


PCM 


PCM 


Page 11 of 14 
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Appendix C Page 15 Form ES-C-1 

2-S0P-15.4 
AND BORORCQNCENTRATION CALCULATION Rev. 10 
ESTIMATED CRITiCAL ROD POSITION 

ATTACHMENT 1 DATA SHEET ESTIMATED CRITICAL POSITION 

(Page 6 of 8) 

NQIE 
1E Total Reactivity Effect in step 12.1 is negative Q.B lE estimated Critical Rod Position 
step 13.. 1 differs from desired startup position, .I.!:::l..EN a Boron Concentration Adjustment is 
required per Section 14.0 

12.1 TOTAL REACTIVITY EFFECT:= 
(3.11) + (4.1) + (5.3) + (6.1) + (11.1) (±)PCM 

TOTAL REACTIVITY EFFECT = 

( )+( )+( )+( )+( ) 

o PCM 

13.1 POSITION AT REACTIVITY (12.1) GRAPH RV-1 

Answer 
Key 

Page 12 of 14 
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Appendix C Page 16 Form ES-C-1 

INDIAN POINT ENERGY CENTER 

UNIT NO.2· CYCLE 20 


Bank Overlap Remaining Rod Worth 

D - Bank Worth 

Steps PCM.

Gil,:: --3°,1) 
213 12 


203 40 


193 83 


183 134 


173 186 


163 236 


153 284 


143 330 


133 374 


123 417 


113 459 


100 515 
 Answer 
93 547 


83 599 
 Key 
73 659 


63 727 


53 801 


43 878 


33 955 


23 1028 


13 1094 


3 1149 


0 1164 
 L~!Od~-
C - Bank Steps ~/PPROVED 

113 1203 ..) Z-tj[II 
100 

EFFECTIVE DATE 

1253 


Ref. Cycle 20 NuPOP HZP (MOL - 12000 MWD/MTUj 
Rev. 60 
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Appendix C Page 17 Form ES-C-1 

" ./ ~ .. ,& is ..... '''"",.f :lM."M 

Indian Point Unit .2 Cycle 20 
TOTAL POWER DEfECT (pcm) AS A FUNCTION OF POWER AND SORON CONCENTRA1l0N AT MOL 111000 MWOIMTUj 

Soron POWER l£VEi. ('¥ol 

Cone. o Ii 10 15 20 25 30 35 40 45 50 55 60 66 711 15 so as 90 $5 100 

(ppm) 

600 00 1028 202.6 2996 394 4 481.0 5179 6672 755.2 842.0 9279 1013..0 1097 4 1181.2 1264.4 1347.2 14295 15n.3 15!i26 1673.'1 1753.S 

55!l 0.0 102.0 201.1 297.4 3915 4834 573.6 662.2 749.5 835.6 920.1 10049 10865 1111A 12~.7 1335.5 1416.11 14;176 1577.S 16576 1730.6 

700 0.0 101.3 199Ji 295.3 388.6 479.9 5694 6573 743.9 829.2 91J.6 997.0 1079.7 1161.1 1243.1 1324.0 1404.3 14&41 15634 \642 II m~o.o 

750 0.0 HHI.5 196.2 293.2 3as9 4765 565.3 652.5 738.4 823.0 906.6 Sil!!.2 111111 11~.Z 12326 1312.7 1392,1 1410.9 1549.1 1S26 7 1103.7 

800 0.0 998 196.6 29U 363.1 473.1 5613 6476 733.0 816.& aW7 9816 10026 1142.1; 12226 1301.6 1380.() 14579 1535.1 16118 16a1.1 

800 0.0 99.l 195.4 289.1 330.4 469.1 5573 6432 727.1 810.9 893.0 974.1 1054.3 1133.8 1212.6 1290.7 136a2 1445.1 1521.4 1597.0 16720 

900 oc S6.'4 194.0 2117.1 377.8 4665 553.4 638.5 722.4 805.0 81)6.3 966.] 1046.2 1124.9 1202.6 1280.0 1356.6 1432.6 1507.9 1582.6 1650S 

0.0 97.7 192.1 2eS.l 3752 463.3 549.6 634.2 7t7.3 799.2 879.6 1059.5 1038.2 tU6.! 1193.2 1,269.5 1345.2 1420.3 1<494.1 l1i&l4 W:~,4r" 
0.0 97.1 191.4 283.2 372.7 460.2 545.8 62.9.6 112.3 793.5 813.5 952.4 1030.3 11074 11837 1259.2 1334.1 140&.2 1481.7 16S4.4 1626.\ I 

1~ 0.0 96.4 100.1 2813 370.2 457.1 5421 625.5 707.4 787.9 6672 945.4 1022.6 1094.9 H744 1249.1 1323.1 1390.3 146&.9 154(t7 1611.S 

1100 00 95.11 188.9 2795 367.6 4541 538.5 621.3 702.5 782.4 6610 938.5 1015.0 10li0.6 U65.3 12392 1312.3 1384.7 1456.3 1527.3 Hi9?4 

1160 0.0 952 111.S 21U 305.4 451.1 S35.0 6171 691.1 771.0 855.0 931.11 1007.6 1082.4 1156.3 1229.4 1301.1 1373.2 1444.0 1514.0 1543.3 

1200 0.0 94.6 166.4 2759 3031 446.2 531.5 613.0 693.1 771.7 849.0 925.2 10002 1074.3 11'175 1219.8 12913 1362.0 1431.11 15a1.0 1~.4 

1~50 0.0 94.0 1as.3 274.1 360.11 445.3 528.0 609.0 638.5 766.5 843.1 918.6 993.0 1066.4 113.6.8 1210.4 1281.1 1350.9 14200 14063 155:;.8 

1300 0.0 93.4 164.1 272.4 3S85 442.5 524.7 605.1 W9 761.3 837.<1 912.2 986.Q UI5a.6 11303 1201.1 1271.0 1340.1 1408.3 1475. 7 1542.3 

1350 0,0 92.8 183.1) 210.7 3S83 439.6 521.4 6012 6795 756.3 8317 9059 979.0. 1051.0 1122.0 1192.0 1261.1 1329.4 13$6.8 14634 152~.2 

14fX) 0.0 92,2 HI18 261U 3541 437.0 518.1 5974 675.1 7513 828.2 699.8 9722 1043.5 11137 1183.0 12514 131(1.9 13cl6.5 1451.3 Hi1o.2 
1475 0.0 91,4 100.2 266.6 3!)()9 433.0 513.3 591.8 668.7 744.0 BI8.!) 890.1 962.1 1032.4 1101.6 1169.9 1237.1 130:1,5 13&6.9 14335 14S7.2 

1550 0.0 906 1786 264.3 3477 429.1 508.6 586.4 662.4 736.9 810.0 881.8 952.3 1021.6 101.19.8 1151.0 1223.2 1288.4 1352.1 1410.1 1<l1a6 
1625 

1700 

0.0 

0.0 

8911 

69.Q 

1n.1 
115.5 

262.0 
2SIH 

3447 

3417 

425.3 

421.6 

5041 

4996 

581.0 

575.8 

656.3 
650.3 

730,0 

n:l2 
802.2 
794,6 

8131 

864.6 

942.7 
9333 

1011.1 

l000.11 

1078.3 1144.S 1200.6 1213.7 1336.11 1399.2 

"'" ;;;~" ...3,,, 
1460.5 

...,., 

Answer JR£ -AW!Or* ,/ 
5"/ZY/ /1 

Key EltediYe Dale 

Rei. CyCle 110 NuPOf' {MOL· 121lOO MWDlMTU) 2-GAAPH-RV·2 
Rev!)() 
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Appendix C Page 18 Form ES-C-1 

INDIAN POINT 5T-'TION 
UNIT NO.2· CYCLE 20 

Differential Boran Worth (MOl) 

Boron Concllntralion (PPM) Differential Boron Worth (PCMlPPM) 

o 

75 


150 


225 


300 


315 


450 


525 


600 


675 


750 


825 


900 


975 


1050 


1125 


1200 


1275 


1350 


1425 


1500 


1575 


1650 


1725 


'soo 

Answer 
Key 

Ref. Cycle 20 NuPCP MOL (12000 MWD/MTU) 

qev. 49 


8.10 

8.00 

8.00 

7.93 

7.86 

7.80 

7.74 

7.68 

7.62 

7.56 


750 


7.44 

7.33 

727 


722 


716 


t~ 
7.11 

7.06 

7.01 

6.96 

691 JJdub6.86 

I 
 RE- Approved 
6.81 

676 5/~(1 ( If 
Effective Dale 

2-GRAPH-RV-3 
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Appendix C Page 19 Form ES-C-1 

Indian Point Unit 2 Cycle 20 


Total Temperature Defect {PCM} as a Function of Temperature and Boron Concentration MOUEOL (18000 MWDIMTU) 


Gore Average Temperature (F) 

Boron 350 360 380 400 420 440 460 480 500 520 540 547 
CDne. (ppm) 

600 2242 2201 2096 1960 1793 1594 1364 1103 810 487 132 0 
650 2152 2114 2017 \SSS 1729 1539 1319 1007 785 472 128 0 
700 2062 2028 1938 1818 1667 1485 1274 1032 759 457 124 0 
150 1974 1944 1860 1747 1605 1432 122.9 997 734 442 120 0 
800 1881 1860 1784 161S 1543 1379 1185 982 709 427 116 (} 

850 1800 1777 1708 1610 1463 1321 1142 928 685 413 112 0 

900 
950 

1000 

1715 
1630 
1546 

1694 
1613 
1532 

1632 
1558 
1484 

1542 
1474 
1408 

1422 
1363 
1304 

1275 
1223 
1113 

1099 
1056 
1014 

894 
860 
827 

661 
636 
612 

399 
385 
371 

lOS 
105 
101 

0 

(g)o it". t 

1050 1463 1453 1411 1342 1246 1122 972 194 589 351 97 0 
1100 1381 1374 1338 1276 1188 1012 930 761 565 343 94 0 
1150 1300 1295 1267 1212 1130 1023 889 728 542 329 90 0 
1200 1219 1218 1\95 1147 1013 973 848 696 519 315 86 0 
1250 1139 1141 1125 1084 1011 925 801 664 496 302 83 0 
1300 1000 1064 1055 1020 961 816 767 632 473 288 79 0 
1350 981 989 985 957 905 828 726 600 450 275 76 0 
1400 903 914 916 895 849 780 686 569 427 262 72 0 
1450 826 839 846 833 794 732 647 538 405 248 69 0 
1500 749 165 780 771 140 685 607 500 382 235 65 0 
1550 673 692 712 710 685 638 568 415 360 222 62 0 
1600 597 619 645 650 632 592 529 445 338 209 58 0 
1650 522 547 579 589 578 545 491 414 316 196 55 0 
1100 448 415 513 530 525 499 452 364 294 183 51 {) 

1750 375 404 448 411 473 454 414 354 213 171 48 0 
1800 302 334 383 412 421 409 377 324 251 158 45 0 
1850 230 265 320 354 369 364 340 295 230 145 41 0 
1900 159 191 257 298 319 321 303 266 209 133 38 0 
1950 89 129 195 241 269 216 261 238 100 121 35 0 

Answer 
()l~

REAPP~D 

Ref. Cycle 20 NuPOP MOUEOL (18000 MWD/MTU) 
Rev. 54 

I Key 
~.l:,,\ _ 

2-GRAPH-RV-4 
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Appendix C 	 Page 20 Form ES-C-1 

Indian Point Unit Z Cycle 2Q Xenon Worth (PCM) versus Time Following Plant Trip 

After Steady Stale Operation at MOL (12QOO MWDlMTU) 


(Page 1012) 


Ti~ After Trip (Hours) 
Power 

3D 35{%J 0 2. 4 i 8 10 12 14 16 18 20 25 
-1146100 q®b,i)-3471 ·3822 -3963 -3955 -3843 -3662 -3438 -3190 -2931 -2673 -2067 -1554 

95 -2.791 -3395 ·3725 -3854 -3840 -3727 -3549 -3330 ·3007 ·2636 -2585 -1998 	 -1501 -1100 

-1449 -100790 ·2749 -3311'! -3627 -3744 -3725 ·3612 ·3436 -3221 ·2985 ·2741 -2498 ·1929 

85 -2706 -3244 .35JO -3635 -3010 ·3400 ·3322 -3113 -2883 ·2646 ·2410 -1860 -1396 ·1023 
-1344 ·98981l ·2664 -3168 -3433 ·3525 ·3495 -3380 ·::Sl09 -3004 ·2761 -2551 ·2323 -1791 

·94115 ·2602 -3006 -3307 -3365 -3349 ·3234 ·3067 -2869 -2653 -2433 ·2214 ·1705 	 ·1219 
-1214 -89270 -2539 -2964 ·3180 -3245 -3203 -3OlI8 ·2925 -2733 ·2526 -2314 -2105 -1620 
-1149 .a«65 -2.477 -2862 -3054 -3105 -3057 -2942 -2782 -2597 -2398 -2196 -1996 -1534 

60 ·2414 ·2760 -2927 -2965 -2911 -2796 -2640 -2461 -2271 -2077 ·1887 -1448 	 -1084 -796 

-1009 ·74055 ·2319 ·2625 -2:758 ·2193 -2735 -2621 ·2472 -2302 -2122 -1939 -1760 -1350 
-&S550 ·2223 ·2400 -2608 -2621 ·2559 -2441 -2304 ·2142 ·1972 -1801 -1634 -1251 	 ·934 

-859 	 ..03045 -2126 ·2354 -2449 ·2449 -2363 ·2273 ·2136 -1003 ·1623 ~1663 -1507 ·1152 
·51440 ·2032 ·2219 -2289 -2277 ·2207 ·2099 -1958 -1624 -1674 ·1526 -1381 ·1053 	 ·184 

..69Q -51135 -1370 -2023 ·2076 -2056 -1987 ·1886 -1765 -1634 -1496 ·1364 ·1234 -940 
-814 -44630 ·1706 -1828 ·1862 ·1838 -1766 ·1614 ·1563 -1444 ·1322 ·1202 -1067 -826 

25 ·1546 ·1632 ·1648 -1615 -1548 -1461 -1360 -1254 ·1147 ·1041 -940 -712 -528 ·386 

20 ·1384 ·1430 ·1434 ·1394 -1329 ·1248 ·\158 ·1064 -971 -819 ·792 -599 -443 -323 
.:).44 	 -2.5015 ·1121 ·1151 ·1142 ·1104 -1049 -982 ·009 -834 -759 -681 -618 -466 

-11610 ·358 -a66 -849 -8t4 ·768 -715 -059 -&13 -547 -494 -444 -333 ·245 
5 -429 -433 -425 -40T ·334 ·358 -330 -301 -274 -241 -222 ·167 -123 -89 

0 0 {J 0 I} 0 I) 0 () 0 0 01)0 0 

p'-~i2'd
~EAPPROVEO

Al1SWer .:s(i!:~ 
EffECTIVE DATE 

Ret Cycle 20 NuPOP MOL (12000 MWO/MTU) I Key
.Rev. 46 	 2-GRAPH·RV*5 
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Appendix C Page 21 Form ES-C-1 

Indian Point Unit 2 Cycle 20 Xel10n Worth (PCM) versus Time Following Plant Trip 

After Steady State Operation at MOL (12000 MWO/MTU) 


(Page 2 of 2) 


Time After Trip (Hours) 
Power 

('Yo) 
100 

40 
-832 

45 
·598 

50 
·426 

55 
·301 

GO 
·212 

65 
·148 

70 
·103 

15 
·72 

80 
·50 

85 
·34 

90 
·24 

95 
·\6 

100 

GD 
95 -804 ·577 ·411 ·290 ·204 -143 -100 -89 -48 -33 ·23 -16 ·11 

90 -775 -556 -396 ·260 -197 ·138 -96 -67 -46 ·32 -22 -15 ·10 

85 -746 ·536 -381 -269 ·189 ·133 ·92 -64 -45 ·31 -21 -'5 -10 

80 ·718 -515 -367 ·259 -182 ·127 -89 -82 -43 ·30 -20 -14 -10 

15 -682 -490 ·348 -246 -173 -121 -84 -59 -41 ·28 -19 -13 -9 

10 ·647 -464 ·330 ·233 ·164 -115 ·80 -55 -38 -27 ·18 -13 -9 

65 .fi12 -439 -312 -220 -155 ·108 ·75 -52 -36 -25 ·17 -12 -8 

60 ·516 -413 ·294 -207 -146 ·102 -71 -49 -34 -24 ·16 -11 -8 

55 -536 -384 -273 -193 -135 ·95 -66 -46 -32 -22 -15 -10 -7 

50 -496 -355 -252 -178 ·125 -67 -61 -42 -29 -20 -14 -10 -7 

45 -455 -326 -231 -163 -115 -80 -56 -39 -27 -19 -13 -9 -6 

40 -415 -297 -211 -149 -104 -73 -51 -35 -24 -17 -12 -a -6 

35 -359 -264 -187 -132 ·93 -65 -45 -31 -22 -15 ·10 -7 -5 

30 ·324 ·231 ·164 -116 -61 -57 -39 -27 -19 -13 -9 -8 -4 
25 ·278 -198 -141 ·99 -69 -48 -34 -23 -16 -11 ·8 -5 -4 

20 -232 -166 ·117 -83 -58 -40 -28 -19 -13 ·9 -6 -4 -3 
15 -180 ·128 -91 -64 -45 -31 -22 -15 -10 -7 ·5 -3 -2 
10 ·128 ·91 -64 -45 -32 ·22 -15 -11 -7 -5 ·3 ·2 -2 

5 .fi4 -45 -32 -23 -16 -11 -8 -5 -4 -3 -2 ·1 -1 

0 Q 0 0 0 0 0 0 0 0 0 0 0 0 

L'/)~-
/1 t '" 
REAPPROVED 

Answer .=rI z. t(Ilr 
EFFECTIVE DATE 

Rt:lf CyCle 20 NuPOP MOL (12000 MWDlMTU) IKeyRev. 46 2-GRAPH-RV-S 
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Appendix c;_ Page 22 Form ES-C-1 

Indian Point Unit 2 Cycle 20 

Effective Samarium Worth (PCN) V5 Time Following Plant Trip 


After Staady State Operation at MOL (12000 IAWOJMTU) 


Time AIt ... flip (H.o<In» 
Powe, 

(%j 10 15 20 25 30 35 40 50 till 7& 80 SO 100 12.& 140 160 180 200 220 240 21i0 28Q 300 350 400 

100~-1U21 ·IQJJ ·1043 ·10501 -IOila -IQ12 -1080 ·Iooa -1102 -Ill~ ·1\25 .1135 ·1143 ·!lW ·111ll -1112 ·11711 -lIH -1189 ·1192 -11115 -1I1iti -llva -IIi\! ·1201 

IlS -U)15 -1025 -10;)9 .1049 ·1009 .1068 ·1077 .1085 -1092 -1106 -11111 -112$ -1138 ·1146 .jlSl ·111;5 -H74 .nlll ·11&0 -1100 -1193 ·1\00 -\196 ·1111i -1200 ·I:w:I. ·1203 

90 ·1023 ·IOJ5 ·lll<i5 -I\lbii -106ti ·\07••1062 -lOW -1091 .1111 ·1122 -1133 -11~2 -1\49 ·1156 -115& ·1171 -111l3 ·11&9 .\I!j:l -ltoo -11ll8 -1200 -1201 -I:w:I. -121)<1 .I<O!I 

85 -1ll29 ·I£l4O ·1051 ·1060 -1010 .\078 ·1066 '10i14 -Hul -1\14 .1125 .1135 ·1144 -1161 .115& .H69 .1178 ·11114 ·11a11 ·11103 .1I11ii -11111 ·llOU -1201 -1202 -1204 -I<O!I 

80 -100II ·1047 .1007 -1060 -1015 -1004 .1091 ·1099 ·lllJ11 .1113 -112i -11311 -1141 -1154 -1161 -1171 ·WIG ·11$6 ·\llll -111\4 .lli1 .1lOU ·1201 .'200 -1204 ·I<O!1 ·1206 

75 -lO4l! .\C!ii ·1068 ·IU77 ·IOIIfi -1093 ·1101 ·\1011 ·11\4 .1126 ·1131 -1I~ -1154 -1161 .1167 -1117 -II!l1.1 ·1191 -1195 ·1199 -\20:2 -\204 -12!lb -1201 -1M -1209 -1210 

71) -10Ii0 -\010 ·\OlS -1086 -1000 -1103 -Hll -1117 '1I2J -1135 -11~:; -1153 ·\181 ·1100 ·1174 .11113 -1191 ·1197 ·1201 ·1205 .1201 -12!l!I -1211 -1212 ·1:1.13 ·1214 -1215 

is 1072 ·10C11 -1000 -IOO!I -1100 -Ilia -1120 ·1126 '1!:l2 -u~ -1152 -1161 ·1106 -1114 -1180 -Will -Ililli ·1202 -1201> .1209 -1212 ·121.. -1215 -12Ui -1217 ·12111 -12111 

60 -10114 .\ij\J3 ·1\01 -1100 ·1116 .\123 -1129 ·1135 -n4\ -115\ -1I6Q -11ii1! -1175 -1181 .\1116 .1195 .1201 ·1201 -UII .1214 -1216 ·lll8 -lil9 ·,220 -1221 ·1223 ·1223 

55 -!too -1111 -11111 -1126·1133 -\140 ·1I4ti -nl>! ·1151 -IUi6 ·1115 -1\&2 -lIl19 ·1194 -lias .1201 -1214 ·121i '1222 .1220 -122& -1229 ··\231 -1m -12J2 ·1234 ·\234 

so -11<.1 ·\131 -1136 -11<15 -nSI -1151 ·1163 ·n68 ·1173 .1182 .1\1)0 .1191 -1263 .1200 -121l -12211 -1221> ·12ll -1234 ·\231 -1239 -1241 -12<12 ·1243 -1244 -U45 -1245 

41i ·11 .. 2 -1I4~ -\\56 ·n02 -II&! -n14 -1119 -11114 ·1188 -11111 -1204 ·t210 -1216 -1221 -1225 -1232 .12311 .1Z42 -1245 ·1248 -1250 -1231 -1252 -1253 -U54 -\25/i -125/i 

4Q ·1111 -11l1li -1174 -nllll -1185 ·1190 -1195 -1<00 ·1204 ·1211 .12111 -1224 -1229 ·1234 .1238 -1244 .124a ·1253 ·1256 .1253 .Im -1261 -1= -1263 -1264 -12iS -12M 

l~ -1191 -1197 -IZOl ·1208 ·1213 -1218 -1222 -1226 ·1230 ·1231 -\243 -1249 ·1253 -1251 ·1261 -1261 -IlIa -IU$ -12.76 ·1280 ·12112 -\283 -12114 -1~ -I~ -1* ·1260 

JO -ln1 ·\226 -1232 -12311 -ll41 -1245 -1249 -1253 -1250 ·1263 .125& .1213 -1277 ·12111 .12114 .12!l1J -12i4 ·12111 ·IJOO .1302 ·,303 -1»4 -13015 ·1306 -131)6 -1307 -1_ 

25 -12s\) ·1255 -\280 ·1264 -12lia -1212 -127S ·1279 ·1262 ·12111 -12112 .1297 -1301 -1304 -1301 -1312 -1315 -1318 -1321 ·1322 ·1J2~ -1325 -1325 ·1321; -\320 -1321 ··132Il 

20 ·1280 -12H ·12118 -1~2 -1200 -\2l1li ·\302 -13llS -ID -1313 -\317 -13:1.1 -13<5 ·1328 -laaa -1:135 -1338 -1340 ·1342 -U48-I~ 

Answer 
Ref. Cyc16 2ll NuPOP Key
Rel/.47 2-GRAPH-RV-6 
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Appendix C Page 23 Form ES-C-1 

INDIAN POINT STATION 
UNIT NO.2· CYCLE 20 

Xenon/Samarium !XelSm) Correst!on FactorJ 

Boron Concentration (PPM} Xe/Sm CorrectiQn Factg( 

1.000o 
75 0.992 

150 0.985 

225 0.977 

300 0.970 

375 0.962 

450 0.955 

525 0.948 

600 0.941 

675 0.934 

750 0926 

825 0.919 

900 0.912 

975 ) 
1050 0.899 

1125 0.892 

1200 0.885Al1SWer 
1275 0.878 

1350 0,872Key 
1425 0.865 '. 
!..tIJ. 1Jf,~ i l 
1500 O.aSS 

1575 0652 

1650 0.845 

1725 0.839 

1800 0.832 

Effective Date 

Ref. Cycle 20 NuPOP - MOL (12000 MWD/MTU) 

Rev. 50 2-GRAPH-RV·7 


23 of 25 



Appendix C Page 24 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ___________ 


24 of 25 



Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• The unit had been operating for 300 Days at 100% power. 
• A Unit trip occurred due to a Main Transformer Fire 
• The unit has been shutdown for 20 days to effect repairs 
• Prior to the trip: 

o Control Bank D at 223 
o Boron Concentrations 975 ppm 

• Current Plant Conditions: 
o Tavg 54rF 
o Boron Concentrations 1472 

• The Plant Computer is Out of Service 
• Estimated time of Criticality 20:00 tonight 

Initiating Cue: 

You are the Spare RO and the CRS has directed you to perform an ECP by hand. 



Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 2000700102 

Task Title: Review a Completed Surveillance Test 

1940012212 Job Performance Measure RO 
KIA Refference: RO - 3.7 No: Admin - 3 

--~~----------

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions. which steps to simulate or discuss. and provide 
initiating cues. When you complete the task successfully. the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 2-PT-M110 was completed 5 hours ago 

Task Standard: Surveillance Test Reviewed and errors found. 

Required Materials: Completed 2-PT-M110 

General References: IP-SMM-DC-904 

Initiating Cue: You are the Spare RO and the CRS has directed you to perform a Peer 
Review of the completed Surveillance 2-PT -M 110 

Time Critical Task: No 

Validation Time: 30 Minutes 

1 of 35 



Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denotle critical steps with a check mark ..J) 

1. Performance Step: Obtain copy of IP-SMM-DC-904 

Standard: Obtains copy of procedure, Reviews P&Ls and goes to 
Step 6.5.2 

Comment: 	 CUE: Hand out copy of IP-SMM-DC-904 with completed surveillance test 
procedure 

2. Performance Step: 	 Check Calibration due dates recorded 

Standard: 	 Determine Calibration Due Dates is Not Applicable and 
Checks Box N/A 

Comment: From Peer Review Sheet 

3. Performance Step: 	 Check Instruments within calibration 

Standard: 	 Determines Instrument Calibration is Not Applicable and 
Checks Box N/A 

Comm.~nt: From Peer Review Sheet 

4. Per1:ormance Step: 	 Changes documented by TPC 

Standard: 	 Determines no TPC are applicable 
Checks Box N/A 

Comment: From Peer Review Sheet 

2 of 35 



Performance Information 

(Denote critical steps with a check mark ..J) 

5. Performance Step: Check all procedural steps completed 

Standard: 	 Determine step 4.2.1 NOT initialed Checks Box YES 

Comment: This step was completed; just the initials are missing. This should also 
be noted in the comments section 

6. 	 Performance Step: Check all steps NOT completed noted and explained in 
Comments Section 

Determine all steps completed (Step 4.2.1 just not signed 
off) 
Checks Box N/A 

Comml3nt: 

7. Performance Step: 	 Check all corrections lined out, dated and initialed 

Standard: 	 Determines no corrections with lineouts. 
Checks Box N/A 

Comment: 

8. Performance Step: 	 Check all calculations correct 

Standard: 	 Determines calculations are correct. 
Checks Box YES 

Comment: 

30f35 



Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denott9 critical steps with a check mark -tJ) 

'.\J 9. Performance Step: Check data properly transcribed 

Standard: Determines Jacket Water Temperature NOT properly 
Transcribed from Attachment 1 
Checks Box NO 
Adds Comment in Comment Section for Jacket Water 
Temp 

Comment: 	 The Jacket Water Temperature on Attachment 1 DOES is satisfactory. 
The value entered in the Table at step 6.1 in not correct. 

10. Performance Step: 	 Check Required CRs, WOs, PFs, or CTSs etc initiated 

Standard: 	 Determines no CRs, WOs, PFs, or CTSs are required. 
Checks Box N/A 

Comment: 

'.\J 11. Performance Step: 	 Check Operability conclusions correct 

Standard: 	 Determine Operability Conclusion NOT correct for 
Jacket Water Temp based on data entered in the Table. 
Checks Box NO 
Enters comment in comment section for Jacket Water 
Temperature 

Comment: 

40f35 



Performance Information 

(Denote critical steps with a check mark ") 

:;; 12. Performance Step: Check Overall Acceptance Criteria conclusions 
correct. 

Standard: Determine Overall Acceptance Criteria NOT correct for 
Jacket Water Temp based on data entered in the Table. 
Checks Box NO 
Enters comment in comment section for Jacket Water 
Temperature 

Comment: 

13. 	 Performance Step: Contact on watch SM, CRS or FSS if operability criteria 
NOT satisfied 

Standard: 	 Contacts CRS or SM and describes the errors in the 
surveillance test documentation 

Comment: 

Terminating Cue: JPM Complete 

5 of 35 



Appendix C Page 6 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ____________ 


6 of 35 



Form 

Procedure Use Is: 

Nucleas Northeast Ii1:'J Continuous 

o Reference 

o Information 

Appr()ved By: 

>l j} b A '1,- (l~rk'{fI.:>~>d . !t/f{,~l~ 
RPO or Designee: Prln~Na""l Sign I Date 

Team2A 
Procedure Owner 

EDITORIAL REVISION 

Control Copy: 

Effective Date: / <.~ t~ I~ 0 I 0 

Page 1 of 14 

TeST 

ANSWER 
KEY 



Appendix C 	 Answer Key Form ES-C-1 

No: 2-PT-M110 Rev~APPENDIX R DG FUNCTIONAL TEST 
Page 2 of 14 

REVISION SUMMARY 
(Page 1 of 1) 

1.0 	 REASON FOR REVISION 

1.1 	 Incorporate feedback IP2-10135. 

2~ 	 SUMMARY OF CHANGES 

2.1 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] revised wording in 
Prerequisite 3.3: from "NOTIFY Watch Chemist prior to start of the diesel in order 
to obtain a glycol sample approximately 1 hour after diesel operations are 
secured" to "NOTIFY Watch Chemist prior to start of the diesel in order to obtain 
a coolant sample within 1 hour after diesel operations are secured". 

2.2 	 Editorial change [per step 4.6.13 of IP-SMM-AD-1 02] added CR-IP2-2010
00036, CA#9 to Development Docs step 9.2.7. 

ANSWER 
KEY 



Appendix C Answer Key Form ES-C-1 

No: 2-PT-M110 Rev: 6
~ENDIX R DG FUNCTIONAL TEST 
Page 3 of 14 

TABLE OF CONTENTS 

Section Title 

1.0 PURPOSE .........................................................................................................................4 


2.0 PRECAUTIONS AND LIMITATIONS ................................................................................. 4 


3.0 PREHEQUISITES.............................................................................................................. 6 


4.0 PRO(~EDURE .................................................................................................................... 7 


4.1 Initial Conditions ....................................................................................................... 7 


4.2 Test of Appendix R Diesel Generator ...................................................................... 7 


4.3 Restoration .............................................................................................................. 8 


5.0 COM'MENTS .................................................................................................................... 10 


6.0 ACCEPTANCE CRITERIA. .............................................................................................. 11 


7.0 TEST ACCEPTANCE ...................................................................................................... 11 


8.0 EVALUATION .................................................................................................................. 12 


9.0 REFERENCES ................................................................................................................ 13 


10.0 RECORDS AND DOCUMENTATION .............................................................................. 13 


Attachments 
ANSWER 

ATTACHMENT 1, APPENDIX R DG DATA SHEET ........ KEY ........................ 14 




Appendix C 	 Answer Key Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R OG FUNCTIONAL TEST 

Page 4 of 14 

0' PURPOSE 

(17 This procedure establishes requirements for the following: 

(jy 	 Starting and running the SBO I Appendix R diesel generator for a period of 
time sufficient to reach stable operating temperatures in accordance with 
TRS 3.8.B.5. 

Demonstrating proper operation of Appendix R DG output breaker 
SBO/ASS in accordance with TRS 3.8.B.5. 

Demonstrating proper city water line up to the Appendix R DG heat 
exchangers in accordance with TRS 3.7.E.2. 

Verifying exhaust area fan runs in accordance with Vendor 
Recommendations. 

U 	 This procedure applies to the following: 

• Appendix R DG ANSWER 
• Breaker SBO/ASS 

KEYf;Y PRECAUTIONS AND LIMITATIONS 

& 	 Precautions And Limitations 

@ This test may be performed in any plant mode, 

It is preferable to perform this test during daylight hours to facilitate the ~ 
observation of Appendix R DG exhaust. 

i4 Momentary excursions outside the desired loading of 2005 to 2045 KW 
'--''''' do NOT invalidate the test results. 

f'-'- ,
,1;1 	 General Information 

Test personnel SHAll complete Sections 3.0, 4.0, 5.0,6.0, and 7.0, as 
applicable. 

Personnel directing this test SHAll read it in its entirety prior to 
performance. Personnel otherwise involved SHALL read applicable 
sections. 

Any discrepancies found SHALL be identified in Section 5.0, Comments. 

Attachment 1, Appendix R DG Data Sheet, captures all of the data 
required by Attachment 1, in SOP-27.S, Appendix R Diesel Generator 
Operation. Therefore completion of Attachment 1 in2-S0P-27.6, 
Appendix R Diesel Generator Operation, is NOT required during 
performance of this test. 



Appendix C Answer Key Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 5 of 14 

Appendix R DG will be operated for a minimum of 1 hour at 2005 to 
2045 KW to establish operability criteria. The test period may be 
extended as necessary to obtain data after temperature stability is 
reached. 

ANSWER 
KEY 



Appendix C 	 Answer Key Form ES-C-1 

No: 2-PT-M110 Rev: 6~PENDIX R DG FUNCTIONAL TEST 
Page 6 of 14 

Initials 

<fjf PRIEREQUISITES 

@ Equipment required for test: 

l~ 

CAL DUE
I EQUIPMENT 	 M&TE No. 
i 	 DATE 

I Sample Bottle (minimum capacity 4 ounces) N/A I N/A 

OBTAIN a current copy of 2-S0P~27.6. Appendix R Diesel Generator 
Operation, AND REVIEW Precautions and Limitations. 

!'!QTIEY \f:{~!£tL,Q.b~€?'Itll§l.PJiQL1Q...~tart of th~ diesel in order to obtain a 
coolant sample _withill 1 hour after diesel operations are sef_llIed. 
(Reference 9.2.7t 

Reason for Test CHECK applicable listing: 


~/ Normal Surveillance 


o 	 Post Maintenance Test WO #__________ 

WO #_________ 

WO 

o Increased Test Frequency WO 

81' 	 Other (, i "::)j~ M 0 \( ') rjll '1<1 JD' () I 
' 

ANSWER 
KEY 



Appendix C Answer Key 	 Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 7 of 14 

Initials 

8' 	PROCEDURE 

@, Initial Conditions 

@ 

J sl\I or De~. Alt. - ignature I Date 

@' Test of Appendix R Diesel Generator 

tif 	START (Parallel Mode) AND LOAD Appendix R DG to 
between 2005 and 2045 KW per 2-S0P-27.6. Appendix R 
Diesel Generator Operation. 

W IF Appendix R DG does NOT start OR load, THEN: 

NOTIFY the SM. 4.lf1 
DOCUMENT in detail any problems and/or 4{3ft 
specific components that may have caused the 
failure in Section 5,0. 

WHEN Appendix R DG reaches load window of 
2005-2045 KW, THEN RECORD time and load: 

Time) h:.iAV ') :\?;, D 

load _~~u..:.-___ KW 

(2)i 	 VERIFY the DG Area fan is running. 

@ 	 WHEN lube oil and jacket water temperatures stabilize, 
THEN INITIATE data collection every 30 minutes in 
accordance with Attachment 1 , Appendix R DG Data Sheet. 

WHEN lube oil and jacket water temperatures have 
stabilized during load run.~ OBSERVE exhaust from 
Appendix R DG, 

ANSWER 
KEY 



Appendix C Answer Key 	 Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

Page 8 of 14 

CHECK appropriate box indicating color of Appendix R DG 
exhaust observed. 

APPENDIX R DG EXHAUST COLOR 

___CL_E_A__R~+11_../_+-11__L!~GRA~ __-t- BLAC~_._+-I_-4 
L WHITE ; i DK. GRAY I _ 1 BLUE ! ,~_D_~_ 

IMomentary excursions outside the desired loading of 2005 to 2045 KW do 
invalidate the test results. 

";':::;i.'tS9 MAINTAIN Appendix R DG load at 2005 to 2045 KW for a 
minimum of 1 hour. 

&~ RECORD present time and run time at target load 

ANSWER 
KEY 

(2005 - 2045 KW): 

Present time __--11......("-.:(..:-1'-::.:'_"_____ 

Time loaded <:: 2005 Kw7 J Iv'It,\. (<:: 1 hour) 

~1X>/ WHEN time and load conditions have been met, 
{~/ 	 THEN UNLOAD AND SECURE Appendix R DG (Parallel 

Mode) per 2-S0P-27.6. Appendix R Diesel Generator 
Operation. 

~jJ Restoration 

.,~ OBTAIN a lube oil sample of approximately 4 ounces from 
~ the Appendix R DG dipstick.

€.9 
 LABEL lube oil sample with the following information: 

-' 1ft' Unit 2 Appendix R DG 

~{ 2-PT-M110 

,t¥' Date 

VERIFY GT1 North and South combined Fuel Oil Storage 
Tank !evel is greater than or equal to 12,500 gallons. 



Appendix C Answer Key Form ES-C-1 

No: 2-PT-M110 Rev: 6 
APPENDIX R DG FUNCTIONAL TEST 

@ 


# 

4@ 


4@ 


4{# 


{iii 

Page 9 of 14 

VERIFY Fuel Oil Day Tank level is between 7/8 - FULL. 

VERIFY UW-831.City Water Supply Valve For Apprendix 'R' 

Diesel Gen. Heat Exchangers, is open. 


VERIFY UW-833, City Water Supply Line Valve For 

Appendix 'R' Diesel Gen. JNV Heat Exchanger, is open. 

VERIFY UW·837, City Water Supply Line Valve For 
Appendix 'R' Diesel Gen. NC Heat Exchanger. is open. 

NOTIFY CRS or SM the Appendix R DG has been returned 
to standby service. 


DELIVER lube oil sample to Maintenance. 
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5.0 COMMENTS 

ANSWER 
KEY 

Test Performers: 

Print Name: Initials: Signature/Date: 
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t.:~/ ACCEPTANCE CRITERIA 

J4 TRM Requirements 

Equipmentl Surveillance Acceptance
Parameterl StepJAtt Actual Acceptable llnltialS

Requirement Criteria
Instrument 


Generator Output 
 421 Breaker Closes 
Breaker I SsO/ASS 


Load >2005 KW

AC Wattmeter  4.2.9 IMaintained
Generator I WM For ~ 1 HourTRS 3.8.8.5 

165-198 of
Jacket Water Temp Att 1 (60 Min Data) 

:S 250°Fi Lube Oil Temp AU. 1 
(60 Min Data) 

4.3.5 OPEN 
4.3.6 TRS 3.7.E.2 OPEN 
4.3.7 OPEN 

Other Program Requirements 

Surveillance AcceptanceEquipment Step Requirement Criteria 

Vendor
DG Area Fan 4.2.4 Fans Starts

Recommendation 

rf:# TEST ACCEPTANCE 

~ TRM Acceptance Criteria 

Based on recorded data, are all Acceptance Criteria of Section 6.1 
. 'ed? 

NO N/A 

Ci3§ IF all Acceptance Criteria of Section 6.1 are NOT satisfied, THEN: 

• NOTIFY CRS/SM to declare Appendix R Diesel Generator 
" ; inoperable.~I ,\ 

.NITIATE a WR and a CR. 

• TAKE applicable action in accordance with TRO 3.8.B. 
r--------------~ 

j~NSWER 

KEY 
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Other Programs Acceptance Criteria 

71i;1' Based on the recorded data, are all Acceptance Criteria of Section 6.2 
c., satisfied? 

@&' NO N/A 

7.2 	 IF component(s) failed to meet the Acceptance Criteria of Section 6,2, 
" THEN: 

NOTIFY CRS/SM . • 
• INITIATE a WR and a CR. 

(fJJ IF NO is circled in Step 7.1.1 OR Step 7.2.1, THEN LIST corrective action(s) 
taken, with any comments: 

Comments: __--'-.~;~;.__._.____...........__________....... "'_"'___'__ 

__ ~o.\(: ~~.~~~.!-\ "'1E:'.~ ·~..Pel"4 ctrel4d- In. 5~\> '7. \.1 fhh 'S.t:t i".l 
_ C'f)1Tf!c,t. ~<;,e_~'V~s" i ~ ~crrCDf~~~ ;" 7. \. \ ~--Ce\~~~~~J!~.-i
__~!®~~_1.:.~~~U~Yl~t:A· a l~!>._, ""Thi ~ I~ f\ot- Crt ~I .f« ~ J~ . 

Reviewed By: ______ ._. _____ 
SM or Des. Alt: PrinfName , Sign' Date 

8.0 EVALUATION 

8.1 SURVEILLANCE COORDINATOR REVIEW 

Comments: 

ANSWER 

KEY 
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9.0 	 REFERENCES 

9.1 	 Commitment Documents 


None 


9.2 	 Development Documents 

9.2.1 	 250907, Electrical Distribution and Transmission System 

9.22 	 400882, Station Blackout and Appendix R Diesel Generator Set P&ID 
Diesel Cooling Water System Mechanical 

9.2.3 	 EC-5000033794, IP2 Station Blackout and Appendix R Diesel Generator 
Set 

9.2.4 	 NUMARC 87-00, Guidelines and Technical Bases for NUMARC 
Initiatives Addressing Station Blackout at Ught Water Reactors 

9.2.5 	 NSAC·108, Reliability of Diesel Generators at U.S. Power Plants 

9.2.6 	 Cummins Operation and Maintenance Manual QSK78 Series Engines 

9.2.7 	 CR-IP2-2010-00036" CA#9 

9.3 	 Interface Documents 

9.3.1 	 2-S0P-27.6, Appendix R Diesel Generator Operation 

9.3.2 	 TRO 3.8.B 

9.3.3 	 TRS 3.7£2 ANSWER 
10.0 	 RECORDS AND DOCUMENTATION KEY 

I 
10.1 	 Records 

The following required records resulting from this procedure are controlled and 
maintained in accordance with the IPEC Records Retention Schedule. 

10.1.1 	 This Performance Procedure becomes a Quality Record when 
completed. 

10.2 	 Documentation 


None 
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ATTACHMENT 1, 

APPENDIX R DG DATA SHEET 


(Page 1 of 1) 

Date: ToDA.Y 

~
PARAMETER F 30 

Appendix R DG Engine Data 

Coolant Temperature 

Lube Oil Pressure 

;:. 40 - < 215 of 

.::. 45 psig 
17\(~
-p. ,7 

Enlline Speed 1800 RPM (iDj fiCl It~1)1 

Fuel Pump Pressure 
200 - 400 psig 
@1800RPM 07) 711 "3S"t 

Fuel Inlet Temperature <150 'OF 7~ 71 :iLJ 
nt Pressure .?: 11 pSig ;JS .'1) /J.t( 
Oil Temperature 

Lube Oil Level (Between Run High 1 Run Low) 

<: 250 OF 

Midpoint 

!'U 
1/ :l.. 

Jin 
'/l

;),1
y).. 

Air Intake Temperature <: 180 OF 1")';;-' nc, ( it., 
After Cooter Temperature < 160 OF 107 I 

Appendix R DIG Generator Data ... 
:5 141,0 Amps 

'" 1410 Amps 

?itl 
:1'6' 

11./ 
;;7 

"i' 

mps =>141.0Amps 'iJ 1 ~7 'iSl 
uency 59,7 - 60,3 Hz f,c).{) ('0,0 (i) 0 ~ =JI 


Total kW ::;2700 kW 


Total kVA 53375 kVA ~..J~ 'J~ .,).:1<.i 


Total PF (nominal 0,9) KEY (> 0.8 - :s 0.95) }f I,/t +1' 


ANSWER ~Jt3 leil :J.tiH 

R OG Other Data 

Day Tank Level 71S - Full 11¥ "I'l 'lh I 

PI-8030, Day Tank Fill Pump Pressure psig 5'1 ')1 :)'S

OF
i~27' D,y Tank Oil Coolec Tempe",'",e d} (}) (j> 
be Oil Reservoir Sight Glass Level 3/4 Full 31{ J/!f 1ft.( 

-8032, Jacket Water Surge Tank Sight Glass Level 2/3-~5flj ,/1.1 
LG·8031, After Cooler Surge Tank Sight Glass Level 2/3 _ 0/,) )(~ 

-,I n·908, Jacket Water Heat Exchanger Outlet Temperature OF W; PI /1. t 
I n,g09 After Cooler Heat Exchanger Outlet Temperature OF 1;" 1.)- 7,).. 

FJ.·7979, Appendix R DG Jacket Water Flow (City Water) :;; 118 gpm 
Il.i0 lit L'FI ..7979. Appendix R DG Jacket Water Flow (Service Water) S; 160 gpm >~V 

FI·7980, Appendix R DG Aftercooler Water Flow (City Water) :S 87 9pm 
i'5-j rsY' i\~1FI·79S0, Appendix R DG Aftercooler Water Flow (Service Water) ::; 137 gpm 

Battery Voltage 
-

~24 VDC IJ4 It )(;>, ~(;,I-- ,~, 
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Initial Conditions: 

• 2-PT-M110 was completed 5 hours ago 

Initiating Cue: 

You are the Spare RO and the CRS has directed you to perform a Peer Review of the 
completed Surveillance 2-PT-M110 
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Nucleas Northeast 6!1 Continuous 
Effective Date: I ",:1 t3/~ 0 r 0o Reference 

[J Information Page 1 of 14 

Approved By: 

Team2A 

Procedure Owner 


EDITORIAL REVISION 
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REVISION SUMMARY 
(Page 1 of 1) 

1.0 	 REASON FOR REVISION 

1.1 	 Incorporate feedback IP2-1 0135. 

2~ 	 SUMMARY OF CHANGES 

2.1 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] revised wording in 
Prerequisite 3.3: from "NOTIFY Watch Chemist prior to start of the diesel in order 
to obtain a glycol sample approximately 1 hour after diesel operations are 
secured" to "NOTIFY Watch Chemist prior to start of the diesel in order to obtain 
a coolant sample within 1 hour after diesel operations are secured". 

2.2 	 Editorial change [per step 4.6.13 of IP-SMM-AD-102] added CR-IP2-2010
00036, CA#9 to Development Docs step 9.2.7. 
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y- PURPOSE 


~. This procedure establishes requirements for the following: 


/jr Starting and running the sao /Appendix R diesel generator for a period of 
::/ time sufficient to reach stable operating temperatures in accordance with 

TRS 3.8.B.5. 

Demonstrating proper operation of Appendix R DG output breaker 
SBO/ASS in accordance with TRS 3.8.B.5. 

Demonstrating proper city water line up to the Appendix R DG heat 
exchangers in accordance with TRS 3.7.E.2. 

Verifying exhaust area fan runs in accordance with Vendor 
Recommendations. 

B This procedure applies to the following: 

• Appendix R DG 

• Breaker SBO/ASS 

if PRECAUTIONS AND LIMITATIONS 
( e Precautions And Limitations 

This test may be performed in any plant mode. ~ 
{it{ 	 It is preferable to perform this test during daylight hours to facilitate the 

observation of Appendix R DG exhaust. 

@ 	Momentary excursions outside the desired loading of 2005 to 2045 KW 
do NOT invalidate the test results. 

@' Generallnformation 

&1 Test personnel SHALL complete Sections 3.0, 4.0, 5.0,6.0, and 7.0, as 
applicable. 

@ 	 Personnel directing this test SHALL read it in its entirety prior to 
performance. Personnel otherwise involved SHALL read applicable 
sections. 

Any discrepancies found SHALL be identified in Section 5.0, Comments. 

Attachment 1, Appendix R DG Data Sheet, captures all of the data 
required by Attachment 1 J in SOP-27.6, Appendix R Diesel Generator 
Operation. Therefore completion of Attachment 1 in2~SOP-27.6, 
Appendix R Diesel Generator Operation, is NOT required during 
performance of this test. 
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Appendix R DG will be operated for a minimum of 1 hour at 2005 to 
2045 'r<jN to establish operability criteria. The test period may be 
extended as necessary to obtain data after temperature stability is 
reached. 
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@ PREREQUISITES 

@ Equipment required for test: 

r 
CAL DUE 

EQUIPMENT 	 M&TE No. 
DATE 

.~==-

Sample Bottle (minimum capacity 4 ounces) N/A N/A 
-=-""" 

OBTAIN a current copy of 2-S0P-27.6, Appendix R Diesel Generator 
Operation, AND REVIEW Precautions and Limitations, 

Reason for Test - CHECK applicable listing: 

[~ Normal Surveillance 

Post Maintenance Test 	 WO #__________ 

WO#_________ 

WO#_________ 

Increased Test Frequency WO #_________o 
GY 
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U PROCEDURE 

8 Initial Conditions 

r:.>:: OBTAIN permission from SM or Designated Alternate to C!:!y1 
perform Test: 

SM or Des. Alt. Signature I Date 
.r,_.if Test of Appendix R Diesel Generator 

START (Parallel Mode) AND LOAD Appendix R DG to 
between 2005 and 2045 KW per 2-S0P-27.6, Appendix R 
Diesel Generator Operation. 

{ij IF Appendix R DG does NOT start OR load, THEN: 

NOTIFY the SM. 

DOCUMENT in detail any problems and/or 
specific components that may have caused the 
failure in Section 5.0. 

jlyjiEN Appendix R DG reaches load window of 
2005-2045 t<JN, THEN RECORD time and load: 

Time _~":""':::';:"";"':'--"'-...j.iL._ 

Load _--""d....I2""'.t (.......___ KW 

{i!f 

.... ! 

Q;4 	 VERifY the DG Area fan is running. 

as 	 WHEN lube oil and jacket water temperatures stabilize, 
THEN INITIATE data collection every 30 minutes in 
accordance with Attachment 1, Appendix R DG Data Sheet. 

WHEN lube oil and jacket water temperatures have 
stabilized during load run,THEN OBSERVE exhaust from 
Appendix R DG. 
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W CHECK appropriate box indicating color of Appendix R OG 
(7 exhaust observed. 

LT. GRAY 

WHITE OK. GRAY BLUE ~.m 
__"""""'"~""""""'____ ____~~.dlIb.-__, 	 ---'_-"- __"",_""", 

Momentary excursions outside the desired loading of 2005 to 2045 KW do 
NOT invalidate the test results. 

MAINTAIN Appendix R DG load at 2005 to 2045 KW for a 
minimum of 1 hour. 

RECORD present time and run time at target load 
(2005 - 2045 KW): 

Present time __---'l.....,c....,il_f_<;_'____ 

Time loaded;;:: 2005 KW '1 ~1 "1 '''\A- (;;:: 1 hour) 

/~'WHEN time and load conditions have been met, 
{:> 	 THEN UNLOAD AND SECURE Appendix R DG (Parallel 

Mode) per 2-S0P-27.6, Appendix R Diesel Generator 
Operation. 

~~~ Restoration 

@ 	OBTAIN a lube oil sample of approximately 4 ounces from 
the Appendix R DG dipstick, 

~; 	LABEL lube oil sample with the following information: 

• Unit 2 Appendix R DG 

• 2-PT-M110 

• Dateo VERIFY GT1 North and South combined Fuel Oil Storage 
Tank level is greater than or equal to 12,500 gallons. 
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4@ 

Ar;;;r,. 
~f 

{fi 
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VERIFY Fuel Oil Day Tank level is between 7/8 - FULL 

VERIFY UW-831 ,City Water Supply Valve For Apprendix 'R' 

Diesel Gen. Heat Exchangers, is open. 


VERIFY UW-833, City Water Supply Line Valve For 

Appendix 'R' Diesel Gen. JNtJ Heat Exchanger, is open. 


VERIFY UW-837, City Water Supply Une Valve For 

Appendix 'R' Diesel Gen. Ale Heat Exchanger, is open. ~~.~ 


NOTIFY eRS or SM the Appendix R DG has been returned 

~~11to standby service. 

,~DELIVER lube oil sample to Maintenance. 
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5.0 COMMENTS 

Test Performers: 

Print Name: Initials: Signature/Date: 

'I I ~V\ 'J evI Itt :'\ ') 
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V ACCEPTANCE CRITERIA 


,fit TRM Requirements 


r----eql~ipmentl 
.. 

Surveillance Acceptance
: Pal'ameterl Step/Att. 	 Actual Acceptable 1 Initials

Requirement Criteria! Instrument 
•... i 

Generator Output ;c__4.2.1 	 Breaker Closes N/A @NOBreaker I SSO/ASS 

Load >2005 KW iAC Wattmeter  42.9 	 Maintained §)NO ~:&;I/NO '-..-. Generat'Jr I WM 	
~ 

For 2: 1 Hour TRS 3.8.85 
165-198 of

Jacket Water Temp Att. 1 	 It.. ') of <§/NO C.,._~ 
i 	 (60 Min Data) 

!O 250"FLube Oil Temp Att.1 	 ;;11 )... of 09' NO I c....,.(60 Min Data) ...;' i 
II UW-831 4.3.5 OPEN tpt!.,'! ]CYES)NO I LA...

UW-833 4.3.6 TRS 3.7.E.2 OPEN ()P~N l(~O .6.-· 
UW-837 4.3.7 OPEN UI)f~ ICy 0 \ C",,

_..:.'l' -

Other Program Requirements 

r--:=-.... Eq"uipment S Surveillance Acceptance 
ActualI t:qUl tep Requirement Criteria 

I> ~ - ==J--~"",,"",,-~~-~ 	 --~'-F--

~Ar~aFan ~~~~~.4__~R_e_ro_~~~_ne~d~_~_at_io~n~__ __~~_Y~ES~_NOF_a_ns_s~t~art~s __~~____~____~ 
rfjl TEST ACCEPTANCE 

~. TRM Acceptance Criteria 

@¥ Based on recorded data, are all Acceptance Criteria of Section 6.1 
satisfied? 

G§) NO N/A 

@~ !E all Acceptance Criteria of Section 6.1 are NOT satisfied, THEN: 

• NOTIFY CRSfSM to declare Appendix R Diesel Generator 
. \{! , inoperable . 
I-J l" 

• IN1TIATE a WR and a CR 

• TAKE applicable action in accordance with TRO 3.8.B. 

I 
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@/ Other Programs Acceptance Criteria 

7.f,/ Based on the recorded data, are all Acceptance Criteria of Section 6.2 
t;t;J satisfied? 

@ NO NJA 

7.2 IF component(s) failed to meet the Acceptance Criteria of Section 6.2,@

./ THEN: 

NOTIFY eRS/SM.• 
• INITIATE a WR and a CR. 

IF NO is circled in Step 7.1,1 OR Step 7.2.1, THEN LIST corrective action(s) 
taken, with any comments: 

Comments: 

Reviewed By: 
-- -"'-'-~-'-SM or Des. Alt: -Print Name I Sign I Date 

8.0 	 EVALUATION 

8.1 	 SURVEILLANCE COORDINATOR REVIEW 

Comments: 
.. --.---.~---.-- ....._---- 

.---.----..-.-~-....- - 

Reviewed By: -.-.--......~....... -.---.-- 
Surveillance Coordinator Review: Print Name I Sign rOate 
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9.0 	 REFERENCES 


9.1 	 Commitment Documents 


None 

9.2 	 Development Documents 


9.2.1 	 250907, Electrical Distribution and Transmission System 


9.2.2 	 400882, Station Blackout and Appendix R Diesel Generator Set P&ID 

Diesel Cooling Water System Mechanical 


9.2.3 	 EC-5000033794, IP2 Station Blackout and Appendix R Diesel Generator 

Set 


9.2.4 	 NUMARC 87-00, Guidelines and Technical Bases for NUMARC 

Initiatives Addressing Station Blackout at Light Water Reactors 


9.2.5 	 NSAC-108, Reliability of Diesel Generators at U.S. Power Plants 


9.2.6 	 Cummins Operation and Maintenance Manual QSK78 Series Engines 


9.2.7 	 CR-IP2-2010-00036, CA#9 


9.3 	 Interface Documents 


9.3.1 	 2-S0P-27.6, Appendix R Diesel Generator Operation 


9.3.2 	 TRO 3.8.B 


9.3.3 	 TRS 3.7.E.2 


10.0 	 RECORDS AND DOCUMENTATION 


10.1 	 Records 


The following required records resulting from this procedure are controlled and 
maintained in accordance with the tPEC Records Retention Schedule. 

10.1.1 	 This Performance Procedure becomes a Quality Record when 

completed. 


10.2 	 Documentation 


None 
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ATTACHMENT 1, 

APPENDIX R DG DATA SHEET 


(Page 1 of 1) 

Date: TOi)A.'/ 

PARAMETER ~ 
Appendix R DG Engine Data 

Coolant Temperature 

Lube Oil Pressure 

Engine Speed 

Fuel Pump Pressure 

Fuel Inlet Temperature 

Pressure 

Lube Oil Temperature 

Lube Oil Level (Between Run High I Run Low) 

Air Intake Temperature 

After Cooler Temperature 

I L1 Amps 

I L2 Amps 

L3 Amps 

Frequency 

l~ 
Total PF (nominal 0.9) 

I----~ 

Day Tank Level 

PI-S030, Day Tank FHt Pump Pressure 

7. Day Tank Oil Cooler Temperature 


Lube Oil Reservoir Sight Glass level 


LG-8032, Jackel Water Surge Tank Sight Glass Level 


LG-8031, After Cooler Surge Tank Sight Glass Level 


TI-908, Jacket Water Heat Exchanger Outlet Temperature 


TI-909 After Cooler Heat E)(change~ Outlet Temperature 


FI-79T9, Appendix R OG Jacket Water Flow (City Water) 

FI-7979. Appendix R DG Jacket Water Flow (Service Water) 

PI-79S0, Appendix R OG Aftercooler Water Flow (City Water) 
i FI-7980, Appendix R DG Attercooler Water Flow (Service Water) 

il!lattery Voltage 
..... 

~40 -< 215 of n){ 
> 45 psig 

1800 RPM 

200 - 400 psig 

@1800RPM 


<150 of 


> 11 psig 


<: 250 of 


Midpoint 


< 180'F 


::: 160 of 


M ;~=!~':'I t'i;.c 

'/'i )(1 ~)h 

7~ 71 Si..J 
JS .;}) Icl.ll 

') I ]10 ;)( ). 

1/ '1 h '/"l
1')<) nc' nt. 
101 (I:'1 101 

Appendix R DIG Generator Data 
-

s; 1410 Amps CrL{ '1474' 
:$ 141.0 Amps :f~\ '.1'7 <.t\ 
:$ 141.0 Amps $7 II l~ 
59.7 - 60.3 Hz ?;.'.<) Itt)·( tt-'b 

S2700 kW [JiY3Jc·tj :).(1..1 ( 

:Ii 3375 kVA P.J4; I)J~ .Jlc:i 

(z: 0.8 - < 0.95) !f ! .. t I·, 
Appendix R DG Other Data 

7/8 - Full 

psig 

CF 
3/4 - Full 

2/3 - 3/4 

2/3 - 3/4 

of 

"F 

~118gpm 

$ 160 gpm 

$87 gpm 
:$ 137 gpm 

? 24 VDC 

)') :i" =tfH'" 11K 


lQ) Q) 

5/..{ 3ft{ 
 "'lI
I"J\I 

"'It..( .:.Jh~)1 

11< PI I] I 

1~ 'I:; 7l

~(,) 1(.,0 

I~ ~< r')~ \'1j( 

)Lt Ii )t.\ ')~., 



Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 2000130101 

Task Title: Prepare a VC Pressure Relief Release Permit 

1940012311 Job Performance Measure RO Admin 4 
KIA Reference: RO-3.8 No: 

--~~----------

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method (:>f testing: 

xSimulated Performance Actual Performance 
Classroom x Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
perform;;lnce measure will be satisfied. 

Initial Co,nditions: 

• VC pressure has increased to approximately 0.4 psig. 
• The Computer Release Permit Program has been corrupted. 
• Given: 

o Condenser Air In leakage is 5.25 scfm 
o Plant vent flow is 7.06 X 104 scfm 
o Current reading R-45 is 7.15 X 10-7 j..1Ci/cc 
o Current reading R-42 is 1.82 X10-7 j..1Ci/cc 
o Current reading R-44 is 1.14 X 10-6 j..ICi/cc 
o Current High Alarm R-42 is 8.54 X10-7 j..1Ci/cc 
o Current High Alarm R-44 is 1.5 X 10-4j..1Ci/cc 
o Current Warn R-44 is 1.0 X 10-4 j..ICi/cc 
o Instantaneous Release Rate 70,000 j..ICi/sec 
o Most recent grab sample is 8.3 X10-7 j..1Ci/cc 

Task Standard: Release Permit complete and accurate. 

Required Materials: Calculator 

General References: 2-S0P-S.4.1, VC Pressure Relief 

1 of 8 



Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Initiating Cue: You are the spare RO and the CRS has directed you to prepare a Manual 
VC Pressure Relief Gaseous Release Permit in accordance with 2-S0P
5.4.1, VC Pressure Reliefs 

Time Critical Task: No 

Validation Time: 30 Minutes 

2of8 
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Performance Information 

(Denote critical steps with a check mark ,."f) 

1. Performance Step: 

Standard: 

Comment: 

2. Performance Step: 

Standard: 

Comment: 

~ 3. Performance Step: 

Standard: 

Comment: Step 4.2.4.1 

~ 4. Performance Step: 

Standard: 

Comment: Sep 4.2.4.2 

Obtain a current copy of 2-S0P-5.4.1 and review P&Ls 

Obtains procedure and reviews P&Ls 

Enter given data on Attachment 1 

Enters data on attachment 1 

Calculate Pressure Release Rate 

0.8 X 1.82 X10-1 
...Ci/cc = 

1.46 X10-7 jJCilcc 

Calculate Plant Vent Release Rate 

4.72 X 10-4 X 1.14 X 10-6 jJCilcc X 7.06 X 104 scfm = 
3.80 X 10-5 Ci/sec 
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Appendix C 	 Page 4 Form ES-C-1 

Performance I ntormation 

(Denote critical steps with a check mark ...J) 

'" 5. Performance Step: 	 Calculate Plant Vent Release Rate Equivalent of CAE 
Release Rate 

Standard: 	 4.72 X 10-4X 7.15 X 10.7 pCilcc X 5.25 = 
1.77 X 10-9 Ci/sec 

Comment: Step 4.2.4.3 

'" 6. Performance Step: 	 Calculate Total Calculated Release Rate 

Standard: 	 1.46 Xi 0.7 pCi/cc +3.80 X 10.5 Ci/sec + 0 = 
3.81 X 10.5 Ci/sec 

Comment: Step 4.2.4.4 

..J 7. Performance Step: 	 Calculate R-44 Alarm Setpoint 

Standard: 	 [(.0072 pCi/sec - 3.81 X 10-5 Ci/sec) X 2119] I (7.06 
X 104 scfm + 1700) 
2.09 X 10-4 pCi/cc 

Comment: Step 4.2.6.1 

8. Performance Step: 	 Calculate R42 Alarm Setpoint 

Standard: 	 70,000 X 1.25 10.6 sec/cc = 
8.75 X 10·2 J,1Ci/cc 

Comment:Step 4.2.7 

40t8 



Performance Information 

(Denote critical steps with a check mark >/> 

9. Performance Step: Sign Attachment 1 as Preparer. 

Standard: Signs Attachment 1 

Comment: 

Terminating Cue: ..IPM Complete 
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Form ES-C-1 Page 6 Appendix C 

Rev: 17 
VC PRESSURE RELIEFS 

Page 25 of 25 

ATTACHMENT 1 

VC PRESSURE RELIEF GASEOUS RElE'ASE PERMIT 


(Page 1 of 1) 
Date: TtiDf:<Y Permit No. I:J{)DO 5' 

VC Sample. l' Oale:~___ Time: Activity (A) "Cilcc 
08t.: ____VC Sample If 2 Time: Activity "Cilee 
0&1.: ____ Time: ___Plant \lent Sample #I Activity /-ICVee 
Oal.: ____CAE Concentrationz Time: Activity (EI) 1,'SG-l j.lCilee 

CAE In Leakage (Fo;) !liLa5 scfm 

Plant Vent Flow (F) . ,1-Dftc''i scfm R·44 Current Warn I. OG-·4j.lCilee 
"~~ , 

R,44 Current High Alarm ISc:-tj J,lCikc 
R744 Curr!i!nt Reading (Cpv) f. t<.f£-(. /.lCVee 

R·42 Reading (A) tID l'? ~1 "Cvee 
1 Pet P&L2.11. R·42 mllybe used 10 obtain containment NollIe gall concentraliOn in lie~ of SMIIlling ano BnlIysiI. 

2 A-45 gftl'lQbie gal actiVity grab sample, 


Pre.....'. Relief R,leaseA..,: {Step 4.2.4.1) 


RR"" = 0.8· ( I fi"'6( 0" 1 . ).. \.4<..1=10-7 
Cilsec 


(A) (RR",,) 

Plant Vet"! Rel,as. Ra'.:. [Step 4.~.4.2) ANSWER 
RR"": 4.72E... ·( ·t.lt.{iIO""'- )*('l.D'-')("IO<-l ):3JQYlo J5 Cilsee 

(Cp.) (F) !RR,...) KEY 
Plant VentR.lea" Rate Equivalent of etAE Bet!!!! Rat': (Step 4.2.4.3} 

AR... : 4.72.e... ·( 11<)~)!fl ).( 5,;).$"".·).. t 7T'ftirA Cilsec3 

(EJ) (Fe) (RR .... ) 

Note 3: !I FIfIIe.. .\..ESS THAN 20 E-4, then no lurthef COI1IIidllfalion of CAe ill required, 

R-44 Alarm Setpolotl: [Step 4.2.6.1} 


R-44raadlnglnuCllcc: [( ,001.,1 • 3,11"11)' }·2119]{(ltl{.fIO"+1700) ::;;). iftpo-'1 

(ARR) (RR) (F) 

R...2 Alarm SetROint (Step 4.2.7) 

R.42 Maximum Sflpolnt (!lCi/ee):::: , OJ COO • (1.25E·6 sec/ee) Actual R·42 Setpoint $ • ..siJ,W7 
J.lCilcc 

(IR) 

Warn: 0.75*( 3.1~""':IQ,;;l )= l,.,6},y.m'~ ,",Ci/cc 
(S) War" 

Prepared Verified By: ___"""'-_____ 

Discharge Authorization: Date: _...;......____ 
(Au1tIofizal.on l!!V111 m!Jlil1 be greater than or equal to FIR 10 perrn~ releeS!! 

Time: ______ _Slart ..... Date: Inilial VC Pressure: ___ 

Terminate ..... Oale:,___,____ Time: _______, Final VC Pressure: ___ 

60f8 
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Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Per1'ormance Measure No. 

Examine,e's Name: 

Date Petiormed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Responst~: 

Result: SAT or UNSAT 


Examiner's signature and date: ___________ 
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Appendix C Initial Conditions Form ES-C-1 

I nitial Conditions: 

• VC pressure has increased to approximately 0.4 psig. 
• The Computer Release Permit Program has been corrupted. 
• Given: 

o Condenser Air In leakage is 5.25 scfm 
o Plant vent flow is 7.06 X 104 scfm 
o Current reading R-45 is 7.15 X 10-7\-1Ci/cc 
o Current reading R-42 is 1.82 X 10-7 \-ICi/cc 
o Current read ing R-44 is 1.14 X 10-6 \-ICi/cc 
o Current High Alarm R-42 is 8.54 X 10-7 \-1Ci/cc 
o Current High Alarm R-44 is 1.5 X 10-4 \-1Ci/cc 
o Current Warn R-44 is 1.0 X 10-4 pCi/cc 
o Instantaneous Release Rate 70,000 lCi/sec 
o Most recent grab sample is 8.3 X10- \-ICi/cc 

Initiating Cue: 

You are the spare RO and the CRS has directed you to prepare a Manual VC Pressure 
Relief Gaseous Release Permit in accordance with 2-S0P-S.4.1, VC Pressure Reliefs 



-----------------

Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 1500040502 

Task Title: Perform Initial Unusual Event Notification 

1940012439 Job Performance Measure 
KIA Reference: RO-3.9 No: RO Admin-5 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiatin!~ cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 A small plane crash in the Buchanan Switchyard has caused all Buchanan 
Ring Bus Breakers to Trip 

• 	 Rescue efforts have prevented restoration of power to the Ring Bus 
• 	 The Shift Manager Declared an Unusual Event based on EAL-6.1.1 

Task Standard: Notification of event in progress complete to State, Counties and NRC. 

RequirHd Materials: Simulator RECS phone 
Completed NYS Radiological Data Form Part 1 

General References: IP-EP-115 Form EP-3, NUE Notification Checklist 

Initiating Cue: You are the Spare RO, and the Shift Manager has directed you to perform 
the duties of the Control Room Offsite Communicator. 

Time Critical Task: YES 
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Appendix C Job Performance Measure Form ES-C-1 

Validatil::m Time: 15 minutes 

2 of 11 




Performance Information 

(Denote critical steps with a check mark --J) 

1. Performance Step: Obtain the Offsite Communicator Binder 

Standard: Obtains Binder from Shift Manager Office 

Comment: 

2. 	 Performance Step: Inform the Shift Manager that you have assumed the 
duties of the Control Room Offsite Communicator 

Standard: 	 Same as above 

Comment: CUE: Acknowledge communication. 

V3. P~~rformance Step: 	 Obtain the completed and signed NYS 
Radiological Emergency Data Form Part 1 (IP-EP
115 Form EP-1) from the Shift Manager 

Standard: 	 Request Form from the Shift Manager. 

Comment: CUE: Give the candidate the completed form. 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

4. 	 Performance Step: Review the form to ensure all required information is 
entered including the Shift Manager (Emergency 
Director) Signature 

Standard: 	 Determines all necessary data is correctly entered. 

Comment: 

'" 5. Performance Step: Pick up RECS Handset 

Standard: Picks up RECS Handset 

Comment: 

'" 6. Performance Step: 	 When you hear the message "Welcome to Wave 
Please enter session 10" depress the "7" button 

Standard: 	 Depresses the "7" button 

Comment: 
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Appendix C Page 5 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

...J 7. Performance Step: You will hear two tones wait 5 seconds and state 
"This is to report an event at Indian Point Energy 
Center. Standby for roll call". 

Standard: After 5 seconds states "This is to report an event 
at Indian Point Energy Center. Standby for roll 
call". 

Comment: 

...J 8. Performance Step: Enter Time you are starting the initial roll call 

Standard: Enters time on NUE Notification Checklist 

Comment: 
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Appendix C 	 Page 6 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -J) 

"9. Performance Step: 	 Initiate roll call by asking "(location title) are you 
on the line for each of the stations, stopping after 
each name is read to allow station to identify 
itself. Check off each location as they answer the 
roll call 

Standard: 	 Reads each station name, when station 
acknowledges, checks it on NUE Notification 
Checklist 

CommEmt: 	 If using the booth operator to acknowledge message, no CUE 
is needed. If acknowledging yourself then CUE candidate" 
New York State 
Westchester County 
Putnam County 
Rockland County 
Orange County 
Peekskill City 
West Point 

"10. Performance Step: State, "This is the Unit 2 Central Control Room. 
An Unusual Event has been declared at the Indian 
Point 
Energy Center based on EAL# 6.1.1. A Part 1 
Notification # 1 has been sent to you vial Email 
and FAX". 

Standard: 	 Reads statement 

Comment: 
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Appendix C 	 Page 7 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

"11. Performance Step: Confirm the receipt of email or FAX by asking 
"(location Title) do you acknowledge receipt of an 
Email of FAX from IPEC"? 

Standard: 	 Reads roll call list and asks for acknowledgment. 
Checks off each station when acknowledgment is 
received. 

Comment: 	 If using the booth operator to acknowledge message, no CUE 
is needed. If acknowledging yourself then CUE candidate" 
New York State has received the email. 
Westchester County has received the email. 
Putnam County has received the email. 
Rockland County has received the email. 
Orange County has received the email. 
Peekskill City has received the email. 
West Point has received the email. 

12. Performance Step: 	 If any of the above did not receive either an email of 
FAX, THEN FAX part 1 to location and verbally read 
the entire Part 1 form. IF all locations received (or you 
completed reading) proceed 

Standard: 	 All locations received email 

Comment: 
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~endixC 	 Page 8 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark..J) 

'" 13. Performance Step: 	 End notifications by saying "Indian Point out at 
____. Enters time 

Standard: 	 Makes statement and enters current time 

Comment: 	 The time entered at checklist step 9 must be within 15 minutes 
of the time of declaration used for the Part 1 form. 

13. Performance Step: Signs Reported by and Enters RECS on Part 1 Form 

Standard: Signs form and enters RECS 

Comment: 

Terminating Cue: JPM Complete 
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Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ___________ 
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Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 A small plane crash in eh Buchanan Switchyard has caused all Buchanan 
Ring Bus Breakers to Trip 

• 	 Rescue efforts have prevented restoration of power to the Ring Bus 
• 	 The Shift Manager Declared an Unusual Event based on EAL-6.1.1 

Initiating Cue: 	You are the Spare RO, and the Shift Manager has directed you to perform 
the duties of the Control Room Offsite Communicator. 



Appendix C 	 Initial Conditions Form ES-C-1 

1. This is an EXERCISE at UNIT 2 

Reactor Status: 	 Unit 2A. Shutdown 


Unit 3A. Shutdown 


The Emergency Classification 

A. Unusual Event 

This Emergency Classification declared on: _____--- at ____----- 
(Date) (Time 24 hr clock) 


EAL#: 6.1.1
3. 
AC electrical power from all offsite sources has been lost for more than 15 minutes. Power is still available 
from onsite sources. This EAL poses no threat to the safety of the general public. 

4. Release of Radioactive Materials due to the Classified 

A. No Release 

Wind Speted: 2.8 Meters/Sec at elevation 10 meters 


Wind Direction: 200 Degrees at elevation 10 meters 


7. Stability Class: 

8. The following Protective Actions are recommended to be implemented as soon as 

A. NO NEED for PROTECTIVE ACTIONS outside the site boundary 

W------------1

i 9. • Reported By - Communicator: ____--:-::---_~.,.....,_:_:'-.,.__----Telephone # ______ 
I (Communicator's Name) I 

i 

[10. i Emergency Director Approval: 

I 



Control Room NUE Notification Checklist 

Contact opposite lDlit's ConIrol Room and inform them ofclassificalioo, time, BAl.JI and briefdesaiptioo. 

Unit 1: 734-S294 (S295) Unit J: 736-8277 (8282) 


2. 	 Coordinate the following with the opposite unit Control Room: 

a. AnnouD" the following message over both Unit's P.A. systems three (3) titnes: 

..Atteradoa. all penonnel aD NUE baa beeD dedued. SlafIIDa of radlides (islis DOt) required" 

b. Ifstaffmg of facilities (EOf/OSCJTSCJnCJAEOF) is required., stale the following: 

''The roUowiDt fadlltles are required to be staft'ed: (fill in with appropriate facilities.) 


When you hc:ar!be message "Welcome to Wave. Please enter sessioD ID". Depress the •..,.. button OIl the Ia:y pad. 

IF you did not bear the above message after picking up handset THEN hang up. wait S seconds and repeal steps 3 and 4. AI'TER 3 

unsuccessful attempts, advise the Emergency Director and PROCEED to step 7. 


You will hear tv.o tones, wait 5 secoods and Stale "'ibis Is to repart 8Il eftIIt at IDdf.a Poiat EDav Cenar. Standby f(ll'''' c::aIL" 

IF RECS is unavailable, THEN use Local Oovemment Radio (LOR) (inJtructions step 23). IF LOR is unavailable, THEN use the 

audio conference bridge (instructions step 24) to cootact the Counties and State. IF audio confemx:e bridge is unavailable. THEN 

contact Co~mties and State via the numbers on Form ep·s Page 3 of 3 using a commercia! telephone. 


Enter time yon are starting the initial roll call in the space provided below. 

Initiate ron call by asting ~locatio,. titU) are you on the 1IDe?" for each of the following stations, stopping after each name is read to 
allow station to identify itself. Check off "Initial Roll Call" for each location as they answer the roll call: 

Initial Acknowtedged receipt of 
LocatIon ReI Cal Emal (lI' FAX 

YES NO 
T1me InIIIaI Roll call Stwt.d 

1. New York S&ate 1. a 	 1. a a 

2. WEli!ll::haster Cou1ty 2. a 	 2. a a 

3. PeekskiI CIty 3. a 	 3. a Q 

Tlme Cal Completed 
4. Rockland County 4. a 	 4. a a 

5. Orange County 5. a 	 s. a a 

6. Putnam Cou1ty 6. a 	 6. a Q 

7. west PoInI 7. a 	 1. a a 
ANY NO goIf any location does 

not respond, please ALL YES go to step 12 
notify via Phone after to step 14 ALL NO GoStep 14. 

to step 13. 
State, ·'lbl.'. tile (Unit 213) Central Control Room. An UnU8WII Event h.. been declared at the Indian Point 
Energy 10ent.. based on EAL • A Part I Notification • __ haa been sent to you via EmallMd FAX." 

Confirm the receipt of emaiJ or fax by asking "(location title), do you acknowledge receJpt 01 an Ental or FAX front 
IPEC." For each location, marlot Yes/No box above 

Verbally read the Part I Notification to all parties. When completed. proceed to step 14. 

In the event that the electronic Email or FAX of the Part I Notification Form fails: 

• 	 FAX a hard copy of the form via conventional FAX machine to all locations. (FAX #s are preprogrammed in FAX 
or see page 3 of 3 of Form EP·5) 

• 	 Verbally read the Part I Notification to all parties. When completed, proceed to step 14. 

End notification by saying -'ndlan Point out at (timer. Enter time in the space labeled as "Time Call completed". (Call any 
locations that did not respond to roll call and provide Part I information. See page 3 of 3 of Form EP-S) 
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CODtrol Room NUE NotificadoD Checklist 
NOI'E 

PERFOlt.\{ ONLY CIRCUD ITEMS FOR NUE PERIODIC UPDATE NOTIFICATIONS 

i'J(:tlfy r Inprq"l1cv I1()',pli1','; Orq.1r1ILl'lon 

flfrc 
15 	 The Shift Manger (Emergency Director) determines if Emergency Response Organization mobilization is needed or if 

Emergency Response Organization should receive Event Notification only. Perform or direct notification by one of the 
following all appropriate: 
IlALL.,Emergency Response Organization mobilization is needed, IlIIli.ti use Envelope A "IPEC ALL ERO 
MobWzatioo" envelope to mobilize the ERO. 

mevent notifICation only. TIIIl:i use Envelope B "IPEC ALL ERO Event NotificadoD." envelope to contact ALL.,ERO 
members to notify them of the event. 

.IlAIJ". Emergency Response Organization mobilization is needed for a Security Event. ~ use ED'felope C "IPEC 
ALL ERO Mobilization to Badlup Locadoos" envelope to mobilize the ERO. 

lflBdlll Emergency Response Organization mobilization is needed for TSCJOSC activadoD oaly.llIRl..use Envelope D 
"lPEC TSCIOSC MoblUzadoD.'· envelope to mobilize specific ERO members. 

lflldilLEmergency Response Organization mobilization is needed for TSCJOSClEOF ac:tivadon only, I.IImi use 
Envelope IS: "IPEe TSCJOSClEOF MoblUzadoD." envelope to mobilize specific ERO members 

16 Notify Security Shift Supervisor of the affected unit and date/time of NUB classification. Call CAS at 736-8067 or 271-5330 
and request to speak to SSS or leave a message. 

17 Call Indian Point Communications Representative at 271-7031 
a. 	 Read the following statement to individual answering or into answering machine: 

"ThIs is the Unit _ Control Room. an Unusual Event was declared at __ (time) OR Emergeoq Acdoo Level 
number " (EAL) 

b. 	 If individual answers THEN obtain and enter natne of individual contacted: ______________ 

18. 	 Jl. it is during normal working hours.Illmi notify the affected unit(s) NRC Resident Inspector 
x5347. 739-9360, 739-8565 or 739-9361 

If during off-hours I!II£icall the NRC Senior Resident Inspector using phone numbers provided in the Emergency Telephone 
Directory 

Provide the Inspector with Dak'lTime of NUE classification. EAL' and brief description of event. 

Contact NRC by calling main number listed on ENS phone. (IF main number does not work THEN use 1".2l1li or 3'" backup 

number. or region 4 alternate number listed.) 


Inform them that this is a 50.72 notification and provide them with Date/I'ime of emergency classification. EAL 1# and brief 
description of event. Complete NRC Form 361. if requested. 

Record ~lIly Comments: 

Date and sign this form 

of Local Govemmeot Radio (LGR) 
Depress "LGll" select call button on Zetron panel and depress the transmit button. Transmit the following: "This is to report an eveot at 
indian Point Energy Center. StaDel by Cor roO calI". Return to Step 8 and notify Westchester County of the event via phone at 914-864
7890 or 914-1:164-5200. 

24. 	 Use of Conference Bridge: 

The following will notify State and County Warning Points and EOC's to call in[Q the Bacirup Conference Bridge. 


A. 	 Call 866-20:5-9839 

NOTE: for ~,{eps B. C. Jnd D you will be asked for a confirmation of the numbers you entered. 


B. 	 You will hellt: "Thil is llu remote GctivGtion modu". Pkll!lil ."ur'Oflt' compa", ID _"... followed bJ tlu pouruJ gig",," Enter 4732' 
C. 	 You will hear: .. Please enter your scenario aclivatioll passsword followed by the pound 5igll" Enter 54321' 
D. 	 You will hear "To stlIrt a scelflU'io. ellkr ID followed b7 til. pouruJ .rip, or pn" pouruJ aloM for mor. optio".." Enter l~ 
B. 	 You will hear "To 1i*1I to tlu CfU'N1II SC'IIDI'W m.uaw- pr." I, to re-rllcord til. SClIIDI'W ,,"smg. pnss 1. sIiUt til. sc.nario pn" J, to 

return to til. _ill null. pre" pound: Press 3 
F. 	 AfTER you hear: "T1u! scenario is bui/dinr' HANG UP THE PHONK 
G. 	 Using a regular telephone call into lhe conterence bridge number by dialing the following: 888-231-0361. you will be asked to enter an 


access code. enter 254479. You will be the host of this conference. 

H. 	 AfTER the lones: Slate the following: "This is to report aD ennt at the Indian Point Energy Center. Stand by ror roO calL" 
I. 	 Return to 8 
Proprietary 	 2 Form EP-3 Rev. 16 
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CR Initial 

If the Shift Manager does not feel it is safe to relocate personnel at this time, DO NOT sound the Site Assembly Alarm or 
to the Areas. 

1. 	 Contact opposite unit's Control Room and inform them cl classilicatloo, time, EALI and brief deecription. 

Unit 2: 734-5294 (5295) Unit 3: 736-82n (8282) 

2. 	 Coordinate the following with the opposite unit Control Room: 

a. 	 Sounding of the Site Assembly Alarm for 10 seconds and; 

b. 	 Announce the following message over both Unifs P.A. systems three (3) times: 

..AttentIon all personnel • (Alet1ISn. A,. EtrI«gency/GMenll EtrHItfIIII1CY) hila been declared. All 

Essential Penonneiraport to your ....gned emergency ....po.,.. facUlty. All other peraonnel 

report to the Energy Education Cern. or Generation Support Building." 


3. 	 The Shift Manger (Emergency Director) determines what type 01 Emergency Response Organization 
mobilization Is needed utilizing the appropriate envelope: 

a. 	 IF a Security Event. THEN use Envelope C "IPEC ALL ERO Mobilization to Backup Location... 

b. 	 OtherwIse, use Envelope A "!PEC ALL ERO MobIllDtIon" 

4. 	 Pick up the RECS handset 

5. 	 When you hear the messagEt 'Welcome to WtMt. P1easa enter session IIY. Depress the ...,. button on the key pad.. 

6. 	 IF you did not hear the above message after picking up handset THEN hang up, wait 5 seconds and repeat steps 4 and 5. 

AFTER 3 unsuccessful attempts, advise the Emergency Director and PROCEED to step 8. 


7. 	 You will hear two tones. wait 5 seconds and State ''111Is. to report ..event at indian Pomt Energyc..,... Standby for roll caL" 

8. 	 IF RECS Is unavailable, THEN use Local Govemment Radio (LGR) (instructions step 24). IF LGR Is unavailable, THEN use the 
audio conference bridge (instructions step 25) to contact the Counties and State. IP audio conference bridge is unavailable, 
THEN contact Counties and State via the numbers on Form EP-5 Page 3 01 3 using a commercial telephone. 

9. 	 Enter time you are starting the initial roll call in the space provided below. 

10. Initiate roM call by asking "(location title) are you on the line?" for each of the following stations, stopping after each name is 
read to allO\'\l' station to identify itself. Check off "Initial Roll Calr for each location ae they answer the roll call: 

Initial AdInowIedged ~ 01 EmaI or FAXLocation Roll Cal YES NO 
TIme initial Roll Call 

1. 	 New York State 1. (J 1. Q QS1arted 

2. 	 Westchester County 2. a 2. a 

3. 	 Peekski City 3. Q 3. Q a 
nme 

4. 	 RocIdand County 4. Q 4. Q QCal CoIT..,aetad 

5. 	 Orange CoU1ty 5. Q 5. U I::J 

6. 	 Putnam County 6. a 6. Q 

7. 	 WestPoint 7. a 7. :.l 

If any location does ANY NO Go 
not respond, to step 13 
please notify via ALL YES go 
Phone after Step to step 15 ALL NO go to 
15. 	 step 14 

11. Slate. "This Is the (Unit 213) Central Control RoomlEOF. A(n) (AlertiSiU N'iI Em,rg,nC'JIGcn'rtJl Em,rg,ltCJ) bas been dedared at the 
Indian Poi.. Enerv Center based on EAL . A Part I Nodf1cadoD 41 __ bas been seat to you vi. Email and FAX.'· 

12. Confirm the receipt 01 email or fax by asking -(location title), do you acknowtedge receipt of an email or FAX from ,pee" for 
each location. mark Yes/No box above. 

13. Verbally read the Part I Notification to all parties. When completed proceed to step 15. 
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IPEC 	 NoftoQuJILJTY RELA1!D IP-IP.210 RevIsion 8-Enietge 	 EM&RGeICY PuN PROCEDURI 

IMPLIMIH11NG 

PROCEDUM 
 RII!FIRINCI Usa 	 Page aa of a 

Attachment 9.3 

CCR Offalte Communicator Checklist 


Sheet 1 of 8 

1.0 	 !n!tlal R"pOQ.lbIlIty/Actlyity Notel 
1.1 	 Assume the 0Ut1•• of CR Offslte Communicator 

NOTE: 
1. Notification of State and tocal authorities SHALL be initiated within 15 
minutes of emergency declaration. 
2. Notification to NRC SHALL be initiated within 1 hour of the emergency 
declaration. 

A. 	Upon being notifled to fulflll the CCR Offsite Communicator 

role, IMMEDIATELY report to the effected Unit's Control 

Room. 


B. 	 IF site accountability has been directed, THEN swipe your 

security badge through the CCR accountability card reader. 


C. 	 Inform the Shift Manager (Emergency Director) and the 

Control Room staff that you have assumed the duties of 

CCR Offs/te Communicator. 


D. 	IF making the initial notification for a Notification of Unusual 

Event classification, THEN, proceed to step 1.2. 


E. 	 IF making the initial notification for an Alert or higher 

classification. THEN, proceed to step 1.4. 


F. 	 IF making a periodic update of the NUl:, THEN proceed to 

step 2.1 


G. 	IF making a periodic update of the AlertlSAElGE, THEN 

proceed to step 2.2 


H. 	IF making an upgrade classification, THEN proceed to step 
2.3 

1.2 	 Perform Confirmation of Receipt of Initial UNUSUAL EVENT 
Notification. (UM Form EP-3) 
A. 	 Obtain the completed and signed NYS Radiological 


Emergency Data Form Part I (Form EP-1) from the Shift 

Manager. Review form to ensure all required information is 

completed, including Shift Manager (Emergency Director) 

signature. 


B. 	Verify SM has sent electronic Fax and email of the NYS Radiological 
Data Form Part I to StatelCountieslEOF. 

C. 	Using. "Control Room NUE Notiflcation Checklist (Form Ep· 
3) start the initial roll call to State and counties within 15 
minutes of the declaration of the Unusual Event. 
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Initial R.sponslbllity/Actlvity (cont) 

C. 	USing, "Control Room NUE Notification Checkllsf (Form EP
3) start the initial roll call to State and counties within 15 
minuets of the declaration of the Unusual Event. 

D. 	IF plant condition/emergency classification change prior to 
initiating notlflcatlon: 
a. 	 Disregard previous classification and continue notiflcatlon 

with highest current classification. 
a. 	 Follow-up notification shall include details of aU 

conditions/emergency classifications. 
E. 	 IF plant condition/emergency classification changes while 

performing notification, THEN continue notification and state 
at the end the following "Changes in plant conditions 
Indicate a potential for escalating the Emergency 
ClassifICation. A completed Part I will be transmitted wHhin 
15 minutes," 

1.3 	 Support Shift Manager (Emergency Director) with oth.r 
notlflcatlona. 
A. 	 Determine if notification of ERO has been completed. 
B. 	 If ERO notification has not been completed request direction from 

Shift Manager (Emergency Director) If Em~rgency Response 
Organization mobilization is needed or if Emergency Response 
Organization should receive event notification only. 

C. 	Complete the remaining notifications as specified on the Control 
Room NUE Notification Checklist (Form EP-3) 

1.4 	 Perform confirmation of receipt of Initial ALERTISAEIGE 
Notiftcations (Use Form EP-4) 

NOTE: 

Control Room AlertlSAElGE InHiai Notification Checklist (Form EP-4) is 


used only once. After notifications are complete using this form, all 

subsequent upgrade and update notifications shall be made using an 


Upgrade/Update Notification AlertlSAElGE Checklist (Form EP-5) 


Revlalon 8 

of B 

Not•• 
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Inltl.1 R.sponslbllltvlActlyity (conO 	 Note. 

A. 	 Obtain the completed and signed NYS Radiological 

Emergency Data Form Part I (Form EP-1) from the Shift 

Manager. Review form to ensure all required Information is 

completed. including Shift Manager (Emergency Director) 

Signature. 


B. 	Verify that SM has sent Fax and email of the NYS Radiological 
Data Form Part I to StatelCountleslEOF. 

C. 	Using "Control Room Initial Notification Checklist AlertiSAEIGE 
(Form EP-4), start the initial roll call to State and Counties within 
15 minutes of the declaration of the Alert, SAE or GE 

D. 	Complete the remaining notifications as specifled on the (Form 
EP-4 Checklist). 

E. 	 IF plant condition/emergency classification change prior to 

initiating notification: 

a. 	 Disregard previous classification and continue notification 

with highest current claSSification. 
b. 	 Follow-up notification shall Include details of all 

condltionslemergency classifications. 
F.. 	 IF plant condition/emergency classification changes while 

performing notification, THEN continue notification and state 
at the end the following "Changes In plant conditions 
indicate a potential for escalating the Emergency 
Classification. A completed Part I will be transmitted within 
15 minutes." 

1.5 	 Support Shift Manager (Emergency Director) with other 
notifications 
A. 	Determine if notification of ERO has been completed. 
B. 	Determine if personnel assembly is being suspended from 


the Emergency Director. 

C:. 	 IF ERO notification has not been completed. request direction from 

Shift Manager (Emergency Director) and Initiate notification of 
personnel located In the Protected Area, and the Emergency 
Response Organization. 

D. Complete the remaining notifications as specified on the (Form I 
EP-4 Checklist). 
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2.0 	 Continuous RnponslbllltylActlvltv 

2.1 	 Perform Periodic Update Notifications - UNUSUAL EVENT 
(U.. Form EP-3) 

NOTE: 
Periodic Update Notifications to offsite authorities shall be made 
approximately every 30 minutes or whenever conditions change. 11me 
interval may be lengthened with concurrence of offsite agencies. 

A. 	Obtain the completed NYS Radiological Emergency Data 
Form Part I (Form EP-1) from the Shift Manager. Review the 
form to ensure all required information Is completed, 
including Emergency Director's Signature. 

B. 	Verify Fax and email of the NYS RadiologIcal Data Form Part 
I to StatelCountieslEOF. 

C. 	Using Control Room NUE Notification Checklist (Form EP·3) 
perfonn ONLY the circled Items, to make the periodic update 
notifications. 

D. 	 Fax, or have CCR AdmIn Support Fax, copies of the NYS 
Radiological Data Form Part 1 to State/CountieslEOF 
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ContinuoUl Responslblllty/Actlyity (coot' 	 Notu 

2.2 	 Perform Perlodlc Update Notifications - AlerUSAElGI! 
(Use Form 1!P-6) 

NOTI!: 

Periodic Update Notifications to offsite authorities shall be made 


approxirnately every 30 minutes or whenever condltfons change. Time 

interval may be lengthened with concurrence of offsite agencies. 


A. 	Obtain the completed NYS Radiological Emergency Data 
Form Part I (Form EP·1) (Part II if a radiological release has 
occurred or Is in progress) from the Emergency Director. 
Review form to ensure all required information Is completed, 
including Emergency Director's signature. 

B. 	Verify that SM has sent Fax and emaJl of the NYS 

Radiological Data Form Part I to StatelCountieslEOF. 


C. 	Using an Upgrade/Update AlertiSAElGE Checklist (Form 
EP·S) start the roll call to State and Counties. 

D. 	Complete the remaining notifications as specified on the 

(Form Ep·5 Checklist). 


2.3 	 IF the Emergency Cl....ftcatlon Is Upgraded, THEN 
Perform Upgrade Notifications (Use Form I!P-S) 

A. 	Obtain the completed NYS Radiological Emergency Data 
Form Part I (Form EP-1) from the Emergency Director. 
Review form to ensure all required information is completed, 
including Emergency Director's signature. 

B. 	 Verify that SM has sent Fax and email of the NYS 

Radiological Data Form Part I to StatelCountieslEOF. 
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C. 	Using an Upgrade/Update AlertiSAEIGE Checklist (Form 

EP-5) start the roll call to State and Counties within 15 

minutes of upgrade of the emergency classiftcation. 


D. 	Fax, or have CCR Admin Support fax, copies of the NYS 

Radiological Data Form Part 1 to the StatelCountteslEOF, if 

required. 


E. 	Support Shift Manager, as needed, with the remaining 

notHications as specified on the Checklist. 


3.0 	 ~ol!Out R"ponslblilly/Actlvlty 

3.1 	 When directed by the Shift U.nager, return .U equipment 
utilized In the Nspon. to proper storage loc.tlon. 

3.2 	 Review all documentation the CR Offalte Communlc.tor. 
generated during the emergency: 

A. 	 Ensure all logs. forms and other documentation is complete. 

B. 	Collect all forms, logs and other documentation. 

3.3 	 Provide .,1 log. and recorda to the Shift Manager upon 
termination of the emergency .nd entry Into the Recovery 
Ph.... 



Appendix C 	 Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 Task No: 0840220422 

Task Title: Align 23 Charging Pump to 12FD3 

000068AA1.06 Job Performance Measure 
KIA Reference: RO-4.1 SRO-4.2 No: In Plant - 1 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom Simulator Plant x 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 The CCR has been evacuated due to a fire and 2-AOP-SSD-1, Control 
Room Inaccessibility Safe Shutdown Control, has been implemented. 

• 	 Radio communications have been established and operators are standing by 
in the PAS. 

• 	 Sub-Station 12FD3 is energized. 
• 	 480V Switchgear Room is accessible 

Task Standard: 23 Charging Pump is aligned to 12FD3 . 

Required Materials: None 

General References: 2-AOP-SSD-1, Control Room Inaccessibility Safe Shutdown 

Initiating Cue: You are the BOP assisting the Conventional NPO and the SM has directed 
you to perform the required actions to Align 23 Charging Pump to its safe shutdown 
power supply per 2-AOP-SSD-1, Attachment 8. 

Time Critical Task: No 

10f7 



Appendix C Job Performance Measure Form ES-C-1 

Validation Time: 20 minutes 
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Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ,f> 

1. Perflormance Step: Obtain Correct Procedure 

Standard: Obtain 2-AOP-SSD-1 

Comment: Cue: hand candidate Attachment 8 of 2-AOP-SSD-1. 

During a control room evacuation the procedure is obtained from the App R 
locker in the CCR Foyer. 

2. Performance Step: Is 480V Switchgear Room Accessible 

Standard: Given in Initial Conditions that 480V Switchgear Room is 
accessible. 

Comment: 

3. 	 Performance Step: If At Any Time 21 Charging Pump available to start from 
the 480V Switchgear Room and the SM desires THEN Go 
To Step 8.20. . 

Standard: 

Comment: CUE: The SM desires 23 Charging Pump placed in service on ASSD feed. 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ..J) 

...j 4. Performance Step: Open breaker on bus 6A using trip button and Remove 
DC Control Power Fuse Block 

Standard: Locate Breaker for 23 Charging Pump and depress 
TRIP button located on front of breaker. 
Simulate Opening the breaker door and describe 
removal of control power fuse block and re-install in 
OFF position. 

Comm,mt: 	 CUE: Breaker is open and control power fuses pulled and 
reinstalled in OFF 

5. Perfl:>rmance Step: Observe NOTES before step 8.4 

Standard: Reviews the NOTES 

Comme~nt: 

6. Performance Step: Is 12FD3 SUb-Station energized 

Standard: Given in Initial Conditions 12FD3 is energized 

Comment: 
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Appendix C 	 Page~5~________________~F~or~m~E~S~-C~-~1 

Performance Information 

(Denote critical steps with a check mark ,j> 

..J 7. Performance Step: Place "LOCAL·REMOTE Control Switch Device 69" for 
substation 12FD3 in LOCAL. 

Standard: Locate Switch and simulate rotating switch to LOCAL 

Comment: CUE: The switch is in LOCAL. 

The switch is located in a control panel/box directly above CHARGING 
PUMP 23 Breaker Control Switch 

8. Performance Step: Is Substation 12FD3 Breaker 1M Open 

Standard: Determines Breaker is OPEN 

Comment: 

'\J 9. Performance Step: 	 Place Transfer Switch EDC4 to EMERGENCY FEED 
position 

Standard: 	 Locate switch and rotate to EMERGENCY FEED 
position 

Comment: 	 CUE: The switch is in EMERGENCY FEED. 

The Switch is located inside the cabinet 

Terminating Cue: JPM Complete 
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Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 
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Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 The CCR has been evacuated due to a fire and 2-AOP-SSD-1, Control 
Room Inaccessibility Safe Shutdown Control, has been implemented. 

• 	 Radio communications have been established and operators are standing 
by in the PAS. 

• 	 Sub-Station 12FD3 is energized. 
• 	 480V Switchgear Room is accessible 

Initiating Cue: 

You are the BOP assisting the Conventional NPO and the SM has directed you to 
perform the required actions to Align 23 Charging Pump to its safe shutdown power 
supply per 2-AOP-SSD-1, Attachment 8. 



Control Room Inaccessibility 2-AOP-SSD-l Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 203 of 329 
Placing 21 OR 23 Charging Pump in 

Service 
Page 1 of 11 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

8.1 	 _Is 480V Switchgear Room 1. _IF all three diesel generator control 
accessible? 	 switches are NOT in OFF. 

THEN place all three diesel generator 
control switches in OFF. 

2. _IF breaker SS6 (6.9KV Breaker for 
Station Service Transformer No.6) is 
NOT open. 
THEN perform the following for 
breaker SS6. 

A._ Remove 51/50 Phase A relay 
cover. 

B._	Gently rotate relay disc clockwise 
until breaker opens. 

C._Replace relay cover. 

D._Reset targets. 

E._IF breaker did NOT open, 
THEN lift trip coil plunger 
mechanism. 

3._GO TO Step 8.4. 

8.2 	 Ij~T 21 Charging Pump available _ GO TO Step 8.3 
to start from the 480V Switchgear 
Room and the SM desires, 
THEN GO TO Step 8.20. 

8.3 	 Perform the following for 23 Charging 
Pump breaker: 

A. 	_ Open breaker on 8us 6A using 

trip button, compartment 11 B. 


B. 	__ Remove DC control power fuse 

block and reinstall in the OFF 

position (upper right corner, 

inside breaker). 




Control Room Inaccessibility 2-AQP-SSD-1 Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 204 of 329 
Placing 21 OR 23 Charging Pump in 

Service 
Page 2 of 11 

IF AT ANY TIME: 

(8.2) 	21 Charging Pump available to start from the 480V SWitchgear Room and the SM 
desires ... 



Control Room Inaccessibility 2~AOP-SSD-1 Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 205 of 329 
Placing 21 OR 23 Charging Pump in 

Service 

Page 3 of 11 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED I 

NOTE 

• 	 Substation 12FD3 is located at 33 ft el. Superheater Building next to Cold Water 
Deaerating Tank. 

• 	 Figure 1 (PAS Transfer Switch locations) (Page 11 of this attachment) shows location of 
EDC4. 

• 	 Attachment 28 (Safe Shutdown Power Distribution) (Page 319) provides a simplified 
diagram fo Safe Shutdown Power Supplies 

8.4 	 _Is 12FD3 SUb-Station energized? WHEN 12FD3 Sub-Station is 
energized, 
THEN continue with Step 8.5. 

8.5 	 Place "LOCAL·REMOTE Control 
Switch Device 69" for Substation 
12FD3 Breaker 1 M in LOCAL (in 
control panel/box directly above 
CHARGING PUMP 23 Breaker 
Control SWitch). 

8.6 	 I!; Substation 12FD3 Breaker 1M Operate CLOSEITRIP switch to open 
open? breaker. 

8.7 	 _Place transfer switch EDC4 (inside 
cabinet) to EMERGENCY FEED 
position. 

8.8 	 15 instrument air available? 1. _ Uncouple air speed controller from 
scoop tube linkage (above pump). 

2._Place scoop tube in position ·'A". 

8.9 	 Open 288 (RWST MANUAL 
INLET STOP) (22 Charging Pump 
cell). 

8.10 	 _Close 297 (BORIC ACID 
BLENDER OUTLET STOP) 
(Concentrates Holding Tank Cell 
PAB 98' near FCV-110B). 



Control Room Inaccessibility 2-AOP-SSD·1 Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 206 of 329 
Placing 21 OR 23 Charging Pump in 

Service 
Page 4 of 11 

IF AT ANY TIME: 

(S.2) 	 21 Charging Pump available to start from the 480V Switchgear Room and the 8M 
desires .. , 



Control Room Inaccessibility 2-AOP-SSO-1 Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 207 of 329 
Placing 21 OR 23 Charging Pump In 

Service 

Page 5 of 11 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

8.11 	 _ Unlock and place Substation 
12F03 Breaker 1 M in the vertical 
position. 

8.12 	_Close Substation 12FD3 Breaker 
1 M by operating CLOSEJTRIP 
switch. 

8.13 _ 	 Raise 23 CHP speed to maximum. 

8.14 	_Open disconnect switch 1 HR on 
MCC-26A (LCV-112C). 

8.15 	 _Manually close LCV-112C (VCT 
OUTLET STOP) (VCT alleyway). 

~ -	 . 

8.16 	 _ Note time LCV-112C was closed 
(charging pump placed on RWST 
suction). 

8.17 	_tAAT CCW to Charging Pumps 
CAN NOT be established within 
45 minutes, 
THEN Initiate Attachment 10 
(Backup Cooling Water Supply to 
Charging Pumps) 

8.18 	 IAAT PAS ventilation is NOT 
available, 
THEN establish alternate PAB 
ventilation per 2-S0P-ESP-001, 
Local Equipment Operation and 
Compensatory Actions. 

8.19 	 _ WHEN actions specified by IAA T 
Steps 8.17 and 8.18 are complete. 
OR 23 Charging Pump operation 
is no longer necessary, 
THEN EXIT thiS attachment. 

••• END.·. 



Control Room Inaccessibility 
Safe Shutdown Control 

Attachment 8 
Placing 21 OR 23 Charging Pump in 

Service 

2-AOP-SSD-1 Rev. 18 

Page 208 of 329 

Page 6 of 11 

IF AT ANY TIME: 

(8.17) CCW to Charging Pumps CAN NOT be established within 45 minutes ... 

\ 



Control Room Inaccessibility 2-AOP-SSD-1 Rev. 18 
Safe Shutdown Control 

Attachment 8 Page 209 of 329 
Placing 21 OR 23 Charging Pump In 

Service 
Page 7 of 11 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

8.20 Is instrument air available? l._Uncouple air speed controller from 
scoop tube linkage (above pump). 

2._Place scoop tube in position "Au. 

8.21 _Open 28S (RWST MANUAL 
INLET STOP) (22 Charging Pump 
cell). 

8.22 _Close 297 (BORIC ACID 
BLENDER OUTLET STOP) 
(Concentrates Holding Tank Cell 
PAB 9S' near FCV-110B). 

CAUTION 

Local operation of 21 Charging Pump removes both the low bearing oil trip and the under
voltage trip from the control circuit. 

8.23 	_Insert key into Control Switch for 
21 Charging Pump at Panel 
EDA56 (4S0V south wall behind 
switchgear). 

8.24 	_ Place 21 Charging Pump Control 
Switch to Start. 

8.25 	 Is 21 Charging Pump Running? _ GO TO Step 8.3. 

8.26 	_Manually close LCV-112C (VCT 
OUTLET STOP) (VCT alleyway). 

8.27 	 Note time LCV -112C was closed 
(charging pump placed on RWST 
suction). I 

8.28 	~I~~T CCW to Charging Pumps I 
CAN NOT be established within 45 
minutes. 
THEN Initiate Attachment 10 
(Backup Cooling Water Supply to 
Charging Pumps) 



Control Room Inaccessibility 
Safe Shutdown Control 

Attachment 8 
Placing 21 OR 23 Charging Pump in 

Service 

2-AOP-SSO-1 Rev. 18 

Page 210 of 329 

Page 8 of 11 

IF AT ANY TIME: 

(8.17) CCW to Charging Pumps CAN NOT be established within 45 minutes .. . 

(8.28) CCW to Charging Pumps CAN NOT be established within 45 minutes .. . 
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Attachment 8 

Placing 21 OR 23 Charging Pump in 


Service 

Page 9 of 11 


2-AOP-SSO-1 Rev. 18 

Page 211 of 329 

ACTION/EXPECTED RESPONSE 

8.29 	 _J.MT PAB ventilation is NOT 
available. 
"HEN establish alternate PAB 
ventilation per 2-S0P-ESP-001. 
Local Equipment Operation and 
Compensatory Actions. 

8.30 	 _IAAT 21 Charging Pump is not 
needed, 
THEN place control switch to 
STOP. 

8.31 	 _WHEN actions specified by IAAT 
Steps 8.28 and 8.29 are complete. 
OR 2 t Charging Pump operation 
is no longer necessary, 
THEN EXIT this attachment. 

RESPONSE NOT OBTAINED 
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Placing 21 OR 23 Charging Pump in 

Service 
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..., 
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Placing 21 OR 23 Charging Pump in 
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Figure 1 .. PAS Transfer Switch Locations 
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Appendilx C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 0840390422 

Task Title: Lineup Alternate Cooling to SIS and RHR Pumps 

005000 2.4.34 Job Performance Measure 
KIA Reference: RO-4.2 SRO-4.1 No: In Plant - 2 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulat4~d Performance Actual Performance 

Classroom Simulator Plant x 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide initiating 
cues. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. 

Initial Conditions: 

• 	 The CCR has been evacuated due to a fire and 2-AOP-SSO-1, Control 
IRoom Inaccessibility Safe Shutdown Control. 

• 	 CCW cooling is not available to the SI and RHR Pumps 

Task Standard: Backup Cooling has been established to the SI and RHR Pumps. 

Required Materials: None 

General References: 2-AOP-SSD-1 Attachment 14 Steps 14.4 - 14.13 

Initiatin~~ Cue: You are the ATC assisting the Nuclear NPO and the SM has directed you to 
establish backup cooling to the SI and RHR Pumps in accordance with 2-AOP-SSD-1 
Attachment 14 steps 14.4 - 14.13. 

Time Critical Task: No 

Validation Time: 20 Minutes 
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Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --./) 

1. Performance Step: Obtain Correct Procedure 

Standard: Obtain 2-AOP-SSD-1 

Comment: Cue: hand candidate Attachment 14 of 2-AOP-SSD-1. 

During a control room evacuation the procedure is obtained from the App R 
locker in the CCR Foyer. 

"2. Performance Step: Close 734A SI/RHR Supply Header Stop 

Standard: Locate valve and simulate rotating clockwise to 
close 

CommEmt: CUE: The Valve is CLOSED 

"3. Performance Step: 	 Close 7348 SI/RHR Normal Outlet Stop 

Standard: 	 Locate valve and simulate rotating clockwise to 
close 

Comment: CUE: The Valve is CLOSED 

"4. Performance Step: 	 Connect a hose between PW-115, PW to CCW Supply 
Telltale Drain Stop and MW-746 City Water Header 
Outlet Stop 

Standard: 	 Locate hose and valves and simulate connecting hose 
between the 2 valves. 

Comment: CUE: Hose is connected. 
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Performance Information 

(Denote critical steps with a check mark ..J) 

"5. Performance Step: Connect a hose at 734F SI/RHR Pumps Emergency 
Cooling Outlet Stop and direct to a drain 

drain 
Locate hose and valve. Connect hose and direct to a 

Comment: CUE: Hose is connected 

"6. Performance Step: 	 OPEN 734F SI/RHR Pumps Emergency Cooling 
Outlet Stop 

Standard: 	 Locate valve and simulate rotating counterclockwise 
to OPEN valve 

Comment: CUE: Valve is OPEN 

'" 7. Performance Step: 	 OPEN 734E SI/RHR Pumps Emergency Cooling Outlet 
Stop 

Standard: 	 Locate Valve and simulate rotating counterclockwise 
to OPEN valve 

Comment: CUE: Valve is OPEN 

8. Performance Step: Is PW-114 PW and CCW Supply Isolation closed? 

Standard: Locate valve and check valve closed 

Comment: CUE: The valve is closed. 
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Performance Information 

(Denote: critical steps with a check mark ..J) 

~ 9. Performance Step: Open PW-115 PW to CCW Supply Telltale Drain Stop 

Standalrd: Locate valve and simulate rotating counterclockwise 
to OPEN valve 

Comment: CUE Valve is OPEN 

~ 10. Performance Step: 	 OPEN MW 746 City Water Header Outlet Stop 

Standalrd: 	 Locate Valve and simulate rotating counterclockwise 
to OPEN valve 

Comment: CUE Valve is OPEN 

~ 11. Performance Step: 	 OPEN 733C SI/RHR Pump Primary Water Emergency 
Supply Stop 

Standard: 	 Locate Valve and simulate rotating counterclockwise 
to OPEN valve 

CommEmt: CUE Valve is OPEN 

Terminating Cue: JPM Complete 
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Appendix C Simulator Setup Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result SAT or UNSAT 


Examinl3r's signature and date: ____________ 
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Appendix C 	 Initial Conditions Form E8-C-1 

Initial Conditions: 

• 	 The CCR has been evacuated due to a fire and 2-AOP-SSD-1, Control 
Room Inaccessibility Safe Shutdown Control. 

• 	 CCW cooling is not available to the SI and RHR Pumps 

Initiating Cue: 

You are the ATC assisting the Nuclear NPO and the 8M has directed you to establish 
backup cooling to the 81 and RHR Pumps in accordance with 2-AOP-88D-1 Attachment 14 
steps 14.4 - 14.13. 



Control Room Inaccessibility 2-AOP-SSD-1 Rev. 18 
Safe Shutdown Control 

Attachment 14 Page 247 of 329 
Placing 21 SI Pump in Service with Safe 

Shutdown Power 
Page 3 of 11 

ACTION/EXPECTED RESPONSE RESPONSE NOT OBTAINED 

14.2 	 Perform the following for 21 SI Pump 

breaker: 


A. _ Open breaker on Bus SA using 

trip button, compartment 1SA. 


B. __ Remove DC control power fuse 

block and reinstall in the OFF 

position (upper right corner, 

inside breaker). 


C. __ 	Engage breaker racking lever. 

D. _ Press and hold interlock lever 

(left side of breaker frame). 


E.._ 	 Press breaker racking lever to 
r~ move breaker from CONNECT 


to TEST position. 


F.._ Release interlock lever. 


G._ Remove breaker racking lever. 


H. 	_ Press and hold interlock lever 

(left side of breaker frame). 


I. 	 Pull breaker forward until 

locking pin is in front notch. 


J. _ 	 Release interlock lever. 

14.3 	 _IAATCCW cooling to 21 S/ Pump GO TO Step 14.15. 
does NOT exist, 
THEN perform Steps 14.4 - 14.13. 

14.4 	_Close 734A (SIIRHA SUPPLY 

HEADER STOP). 


14.5 	 _Close 7348 (SIIRHR NORMAL 

OUTLET STOP). 




Control Room Inaccessibility 2-AOP-SSD-1 Rev. 18 (~ 

Safe Shutdown Control 


Attachment 14 Page 248 of 329 

Placing 21 51 Pump in Service with Safe 


Shutdown Power 
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IF AT ANY TIME: 

(14.3) CCW cooling to 21 SI Pump does NOT exist. .. 



Control Room Inaccessibility 2-AOP-SSO-1 Rev. 18 
Safe Shutdown Control 

Attachment 14 Page 249 of 329 
Placing 21 SI Pump in Service with Safe 

Shutdown Power 
Page 5 of 11 

ACTION/EXPECTED RESPONSE 

14.6 Connect a hose between the 
following: 

_ 	 PW-115 (PW TO CCW SUPPLY 
TELLTALE DRAIN STOP) 

_MW-746 (CITY WATER HEADER 
OUTLET STOP) 

14.7 	 _Connect a hose at 734F (Sf/RHR 
PUMPS EMERGENCY COOLING 
OUTLET STOP) and direct to a 
drain. 

14.8 _Dpen 734F. 

14.9 	_Dpen 734E (SIIRHR PUMPS 
EMERGENCY COOLING OUTLET 
STOP). 

14.10_ls PW-114 (PW AND CCW 
SUPPLY ISOLATION) closed? 

14.11_0pen PW-115 (PW TO CCW 
SUPPLY TELLTALE DRAIN 
STOP). 

14.12_0pen MW-746 (CITY WATER 
HEADER OUTLET STOP). 

14.13_0pen 733C (SIIRHR PUMPS 
PRIMARY WATER EMERGENCY 

i 

RESPONSE NOT OBTAINED 

_ Close PW-114. 

SUPPLY STOP). I14.14_Is 12FD3 Sub-Station energized? WHEN 12FD3 Sub-Station is 
energized, 
THEN continue with Step 14.15. 

14.15_Place "LOCAL-REMOTE Control 
Switch Device 69" for Substation 
12FD3 Breaker 1T in LOCAL (in 
control panelibox directly above 
21 RHR 21 SIS Breaker Control 
Switch). 

.1 



Control Room Inaccessibility 2-AOP-5SD-l Rev. 18 /~ 

Safe Shutdown Control 


Attachment 14 Page 250 of 329 

Placing 21 SI Pump In Service with Safe 


Shutdown Power 
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IF AT ANY TIME: 

(i 4.3) CCW cooling to 21 51 Pump does NOT exist. .. 




Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: I ndian Point 2 	 Task No: 0720060122 

Task Title: Align 24 Large Gas Decay Tank for start of discharge 
071000A4.05 Job Performance Measure 

KIA Ref,erence: (2.6/2.6) No: In Plant- 3 

Examinee: 	 NRC Examiner: 

Facility Evaluator: 	 Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator Plant x 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial C,onditions: 
• 	 The system is aligned in accordance with COL 5.2.1. 
• 	 The SM has directed 24 Large Gas Decay Tank is to be released. 
• 	 24 Large Gas Decay Tank had been isolated, sampled, and the sample has been 

analyzed. 
• 	 A PAS Exhaust Fan is Running 
• 	 Iodine and Particulate Composite Collection Device IS in place 
• 	 Release Permit has been completed and approved to release 24 LGDT in 

accordance with SOP-5.2.1. 
• 	 Radiation Monitor R-44 is in service RTA for the release permit is 3.525 E-06 

jJCi/cc 

Task Standard: 24 LGDT Release has been started. 

Required Materials: None 

General References: SOP-5.2.1 Gaseous Waste Disposal System Operation 

Initiating Cue: You have been directed to SIMULATE lining up and starting a release on 24 
Large Gas Decay Tank in accordance with SOP-5.2.1. 

Time Critical Task: No 

1 of 13 
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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Validation Time: 30 minutes 
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Appendix C 	 Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ") 

1. Performance Step: Obtain correct procedure 

CUE: Give candidate 2-S0P-5.2.1 

Standard: 2-S0P-5.2.1 section 4.4 and Attachment 4 

Comment: 

"2. Performance Step: Verify RCV-014 Plant Stack Discharge Valve Closed 

CUE: After candidate locates valve on the Waste Disposal Panel, state the 
valve is CLOSED 

Standard: Locate Valve on the Waste Disposal Panel, position checked closed 

Comment: 

"3. Pe!rformance Step: CLOSE 16440, PCV-1039A inlet stop 

CUE: 	 After candidate locates valve and checks position CUE the valve is 
closed 

Standard: 	 Locate Valve and position checked 

Comment: Attachment 4 should be used for the next sequence of steps. 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

"4. Performance Step: Close 1632, 24 LGDT Reuse Outlet 

CUE: After candidate locates valve and checks position CUE the valve is 
closed 

Standard: Valve located on Waste Disposal Panel 

Comment: 

"5. Performance Step: CLOSE PCV-1039B, Gas Analyzer Sample Inlet 

CUE: After candidate locates valve, question candidate on the method used to 
determine its position. If candidate states that he would use the print, allow candidate to 
use the print 9321-2730. After appropriate discussion CUE the valve is closed 

NOTE: 	 Drawing indicates the valve fails closed. Air supply is from under the 
diaphragm. Therefore, air to open, spring to close. Closed would be stem 
in the down position. 

Standard: 	 Valve located and methods for determining position verification 
discussed. 

Comment: 
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----------------------------------------

Performance Information 

(Denote! critical steps with a check mark ...J) 

'" 6. Performance Step: CLOSE 1617, 21 LGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 

gA.1'nI'lM21"rA Step: CLOSE 1618, 22 LGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 

'" 8. Performance Step: CLOSE 1619, 23 LGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 
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Appendix C 	 Page 6 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

'\J 9. Performance Step: CLOSE 1652F, 21 SGOT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve ;s closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 

10. Performance Step: CLOSE 1652E, 22 SGOT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 

'\J 11. Performance Step: CLOSE 16520, 23 SGOT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 
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Appendix C 	 Page 7 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

'\J 12. P.:trformance Step: CLOSE 1652C, 24 SGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Comment: 

'\J 13. Performance Step: CLOSE 16528, 25 SGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Commemt: 

'\J 14. Performance Step: CLOSE 1652A, 26 SGDT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is closed 

Standard: 	 Valve is located and hand wheel turned clockwise (simulated) until 
closed 

Cornment: 
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Appendix C 	 Page 8 Form ES-C-1 

Performance Information 

(Denote' critical steps with a check mark ...J) 

"" 15. Performance Step: 	 OPEN 1620, 24 LGOT Outlet Stop 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is opened 

Standard: 	 Valve is located and hand wheel turned counter clockwise (Simulated) 
until opened. 

Comment: 

"" 16. Performance Step: 	 OPEN 16430, 24 LGOT Stop (Inlet and PT) 

CUE: 	 After candidate locates valve and proper motion simulated, CUE the 
valve is opened 

Standard: 	 Valve is located and hand wheel turned counter clockwise (Simulated) 
until opened. 

Comment: 

17. 	Performance Step: Manually Select Waste Gas Release Line (WG RELEASE) 
on Gas Analyzer. 

Standard: 	 Steps listed below in 18 

Comment: 
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Appendix C 	 Page 9 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ,j) 

18. Performance Step: If Sample is to be drawn for greater than 3 Y2 minutes 

Standard: Determines sample will be drawn for greater than 3 Y2 
minutes 

Comment: 

19. Performance Step: Verify all Sample-Bypass switches are BYPASSED 

Standard: Locates switches 

Comment: CUE: All switches are in BYPASS 

20. 	 Performance Step: If Switch is NOT in manual THEN notify CCR that an 
expected alarm "WASTE DISPOSAL BORON RECYCLE 
PANEL" may annunciate. 

Standard: 	 Simulate contacting CCR and communicate alarm 

Comment: CUE: CCR Acknowledges 

21. Performance Step: Place MODE switch in MAN 

Standard: Locates switch and simulates placing in MAN 

Comment: CUE: Switch is in MAN 
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Appendix C 	 Page 10 Form ES-C-1 

Performance Information 

(Denote! critical steps with a check mark ...J) 

22. Performance Step: Place Sample-Bypass Switch for the desired sample point 
in SAMPLE 

Standard: Locate WG RELEASE switch and place in SAMPLE 

Comment: 	 CUE: Switch is in SAMPLE 

23. 	 Performance Step: Record the following on the appropriate Discharge/Sample 
Checkoff Attachment 4 

Standard: 	 All data was previously recorded on form 

Comment: 

24. Performance Step: Verify a PAB Exhaust Fan is running 

Standard: Given in Initial Conditions, a PAB Exhaust fan is running 

Comment: CUE: If asked, cue a PAB Exhaust Fan is running 

25. Performance Step: Determine if Iodine and Particulate Composite Collection 
Device is in place 

Standard: 	 Given in Initial Conditions, Iodine and Particulate 
Composite Collection Device is in place 

Comment: 	 CUE: If asked, cue Iodine and Particulate Composite Collection Device is 
in place 
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Performance Information 

(Denote critical steps with a check mark ...J) 

'\J 26. Performance Step: Commence Discharge by: 

Standard: Given in Initial Conditions R-44 is in service (Not Critical) 
Slowly open RCV-014 until R-44 indication approaches 
RTA 

Comment: CUE: R-44 indication is approaching RTA 

Terminating Cue: JPM Complete 
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VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Pe~rformed: 


Facility Evaluator: 


Number of Attempts: 


Time to complete: 


Question Documentation: 


Question: 


Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ____________ 
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Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 The system is aligned in accordance with COL 5.2.1. 
• 	 The SM has directed 24 Large Gas Decay Tank is to be released. 
• 	 24 Large Gas Decay Tank had been isolated, sampled, and the sample has been 

analyzed. 
• 	 A PAB Exhaust Fan is Running 
• 	 Iodine and Particulate Composite Collection Device IS in place 
• 	 Release Permit has been completed and approved to release 24 LGDT in 


accordance with SOP-5.2.1. 

• 	 Radiation Monitor R-44 is in service RTA for the release permit is 3.525 E-06 

IJCi/cc 

Initiating Cue: 

You have been directed to SIMULATE lining up and starting a release on 24 Large Gas 
Decay Tank in accordance with SOP-5.2.1. 



I No: 2-S0P-5.2.1 GASEOUS WASTE DISPOSAL SYSTEM Rev: 321 
OPERATION IPage 22 of 41 

4.4 	 GASEOUS WASTE DISCHARGE 

4.4.1 	 VERIFY RCV-014, Plant Stack Discharge Valve, is Closed. 

4.4.2 	 DETERMINE appropriate Discharge/Sample Checkoff Attachment(s) 
(1 through 5) to be used for discharge and ALIGN selected GDT(s) for 
release by completing Section 1 of appropriate attachment. 

4.4.3 	 Manually SELECT Waste Gas Release Line (WG RELEASE) on Gas 
Analyzer per 2-S0P-S.2.3, Waste Gas Analyzer Operation. 

4.4.4 	 PREPARE an Airborne Radioactive Waste Release Permit per 
2-S0P-S.4.2, Gas Decay Tank Gaseous Releases. 

4.4.S 	 RECORD the following on the appropriate Discharge/Sample Checkoff(s), 
Attachments 1 through S (obtained from the CRS): 

• Release permit number 

• RTA OR Release Time 

• Minimum and Planned Release times 

4.4.6 	 VERIFY PAS exhaust fan running. 

4.4.7 	 IF Iodine and Particulate Composite Collection Device is NOT in place. 
THEN DO NOT start release. 

4.4.8 	 COMMENCE Discharge by performing ONE of the following: 

4.4.8.1 IF R-44, Plant Yent Noble Gas Monitor, is in service, THEN: 

NOTE 

R-44, Plant Yent Noble Gas Monitor, values are one minute averages. Readings should 
be allowed to stabilize following flow adjustments prior to use. 

__ a) 	 IF directed by CCR. THEN slowly OPEN RCV-014. Plant 
Stack Discharge Yalve, until R-44 indication (WOP right 
side) approaches calculated RTA (Reference S.3.1). 

__ b) 	 IF R-44 Warn alarm actuates. 
THEN CLOSE RCY-014. 



No: 2-S0P-S.2.1 Rev: 32 GASEOUS WASTE DISPOSAL SYSTEM i • 

OPERATION I Page 23 of 41 

4.4.8.2 	 IF R-44, Plant Vent Noble Gas Monitor, is NOT in service, 
THEN SLOWLY CRACK OPEN RCV-014, Plant Stack 
Discharge Valve using the release time determined from the 
permitting process and the rate of tank pressure decrease to 
gauge required RCV-014 position. 

a) 	 Making very small adjustments, REPOSITION RCV-014 as 
needed over the duration of the release interval 
approximates the planned release time. 

4.4.9 	 IF a N2 purge will NOT be performed at end of release, 
THEN RETURN Gas Analyzer to AUTO (sampling the in-service LGDT) 
per 2-S0P-S.2.3. Waste Gas Analyzer Operation. 

4.4.10 ENTER permit number and start time in CCR Unit Log. 

4.4.11 Periodically MONITOR the following during the release: 

• RCV-014, Plant Stack Discharge Valve. position 
)

(~ 	 • GDT(s) pressure 

• 	 R-44, Plant Vent Noble Gas Monitor, activity (If in service) 

• 	 PAB exhaust fan RUNNING 

__ 4.4.12 Periodically ADJUST release rate as follows: 

4.4.12.1 	 IF R-44, Plant Vent Noble Gas Monitor, is in service, 
THEN ADJUST RCV-014, Plant Stack Discharge Valve, as GDT 
pressure decreases to maintain recorded RTA • 

4.4.12.2 	 IF R-44, Plant Vent Noble Gas Monitor, is out of service, 
THEN MONITOR rate of GDT pressure decrease and ADJUST 
RCV-014, Plant Stack Discharge Valve, to comply with 
calculated release. 

4.4.13 WHEN release has been completed OR pre-maturely terminated, THEN: 

4.4.13.1 	 I F a N2 purge will NOT be performed, 
THEN CLOSE RCV-014. Plant Stack Discharge Valve, 
AND GO TO step 4.4.14. 



-------..,.--------_ ..... -._ .........
No: 2-S0P-5,2.1GASEOUS WASTE DISPOSAL SYSTEM 


OPERATION 


CAUTION 

Do NOT start purging a GOT with N2 unless its pressure is 10 psig or less. Release Time 
(T) as determined by CCR. SHALL have been reached or exceeded prior to commencing a 
purge. 

4.4.13.2 

4.4.13.3 

4.4.13.4 

(~ 

4.4.13.5 

4,4.13,6 

VERIFY Release Time requirements are met. 


VERIFY GOT pressure is less than or equal to 10 psig. 


VERIFY N2 inlet stop(s) for GOT{s) being purged is OPEN: 


• 1637 

• 1638 

• 1639 

• 1640 

• 1641F 

• 1641E 

• 16410 

• 1641C 

• 1641B 

• 1641A 

21 LGOT N2 Purge Inlet Stop 

22 LGDT N2 Purge Inlet Stop 

23 LGDT N2 Purge Inlet Stop 

24 LGDT N2 Purge Inlet Stop 

21 SGOT N2 Purge Inlet Stop 

22 SGDT N2 Purge Inlet Stop 

23 SGOT N2 Purge Inlet Stop 

24 SGDT N2 Purge Inlet Stop 

25 SGDT N2 Purge Inlet Stop 

26 SGDT N2 Purge Inlet Stop 

OPEN 1685. N2 Purge Supply Stop. 

VERIFY N2 purge flow by observing a pressure increase 
on GDT(s) being purged or increased flow on outlet of 
PCV -1046, 15 psig N2 Header Regulator. 



No: 2-S0P-5.2.1 Rev: 32GASEOUS WASTE DISPOSAL SYSTEM 

OPERATION 
 25 of 41 

NOTE 

To provide a back pressure for PCV-1069B, MSA Sample Supply Line, do NOT fully open 
RCV-014, Plant Stack Discharge Valve. 

CAUTION 

Do NOT allow R-44, Plant Vent Noble Gas Monitor, Activity to exceed recorded RTA. 

4.4.13.7 	 Slowly ADJUST RCV-014, Plant Stack Discharge Valve, to 
maintain between 5 and 15 psig on GDT(s) being purged. 

4.4.13.8 	 WHEN Purge has gone for 90 minutes OR Gas Analyzer 
indicates that the GDT(s) being purged meet the Radiological, 
Chemistry or Inerted Tank specifications, THEN: 

a) 	 CLOSE N2 purge stop(s) opened in step 4.4.13.4. 

b) 	 CLOSE 1685, N2 Purge Supply Stop. 

4.4.13.9 	 PERFORM one of the following: 

• 	 IF GDT(s) is to be ready for service, 
THEN CLOSE RCV-014. Plant Stack Discharge Valve. 

--. 	IF GOT(s) is to be removed from service, 
THEN ALLOW GDT{s) to reach atmospheric pressure and 
CLOSE RCV-014. Plant Stack Discharge Valve. 

4.4.14 ENTER finish time in Unit Narrative Log. 

4.4.15 VERIFY Gas Analyzer is returned to AUTO (sampling the in-service 
LGDT) per 2-S0P-5.2.3, Waste Gas Analyzer Operation. 

4.4.16 COMPLETE Section 2 of Discharge/Sample Checkoff(s) to restore normal 
system lineup. 

• RETURN completed applicable attachment to eCR. 

4.4.17IF R-44. Plant Vent Noble Gas Monitor, High Alarm setpoint had been 
raised for discharge, 
THEN RETURN it to previous value. 



---- -----

. No:2-S0P-5.2.1 Rev: 32 GASEOUS WASTE DISPOSAL SYSTEM 

OPERATION 
 i Page 37 of 41 

ATIACHMENT 4 

24 LGDT Discharge / Sample Checkoff 


(Page1of1) 


Release Permit Number _____ 	 RTA = ______ ~Ci/cc 

TMIN = __.___ min. {SEE Attachment 8} Planned Release Time (T) =____ mim 

NOTE 

.,. 	 WHEN multiple LGDTs are to be sampled and released, 

THEN additional associated discharge stops are NOT closed as called for below. 


,. 	 Chemistry Manager permission is required, when a 24 LGDT is >1E-2 uCi/cc 

1.0 24 Large Gas Decay Tank Start of Discharge 

• 	 1644D 

• 	 1632 

• 	 PCV-1039B 

• 	 1617 

• 	 1618 

• 	 1619 

• 	 1652F 

1652E• 
• 	 16520 

• 	 1652C 

16528• 
1652A• 
1620• 

• 	 16430 

PCV-1039A Inlet Stop 

24 LGDT Reuse Outlet 

Gas Analyzer Sample Inlet 

21 LGDT Outlet Stop 

22 LGDT Outlet Stop 

23 LGOT Outlet Stop 

21 SGDT Outlet Stop 

22 SGDT Outlet Stop 

23 SGDT Outlet Stop 

24 SGDT Outlet Stop 

25 SGDT Outlet Stop 

26 SGDT Outlet Stop 

24 LGDT Outlet Stop 

24 LGDT Stop (Inlet and PT) 

2.0 	 Termination of Discharge 

• 	 1620 24 LGDT Outlet Stop 

• 	 16440 PCV-1039AlnletStop 

• 	 16430 24 LGOT Stop (Inlet and PT) 
\ 
) Completed by:___________ Date: 

Position Init. Date 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

OPEN 

OPEN 

CLOSED 


OPEN 


OPEN 


Time: 



Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 	 Task No: 0040170101 

Task Title: Align CVCS Makeup after Chemistry Sample 

Job Performance Measure Sim 1 
KIA Reference: 004000A4.07 No: 

Examinee: 	 NRC Examiner: 

Facility Evaluator: 	 Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 The plant is operating near Middle of Ufe. 
• 	 A power reduction was required. 
• 	 Following the power reduction the watch Chemist reports that current RCS 

Boron concentration is 430 ppm 

Task Standard: Proper boric acid flow rate is determined for 120 gpm makeup; the 
controllers are properly set for current boron concentration and 120 gpm makeup 
capability. 

Required Materials: None 

General References: 	 Graphs Book (CVCS section) CVCS-1A 
2-S0P-3.2, RCS Boron Concentration Control 

Initiating Cue: You are the ATC and the CRS has directed you to adjust automatic makeup 
controls for a 120 gpm blend and to match the current chemistry sample 
boron concentration. 
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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Time Critical Task: NO 

Validation Time: 
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Appendix C Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

1. Performance Step: 

Standard: 

Obtain Correct Procedure and Review Precautions and 
Limitation 

Obtains 2-S0P-3.2 Reactor Coolant Sustem Boron 
Concentration Control 

Comment: Procedure Section Automatic Makeup Section 4.0 

2. Performance Step: 

Standard: 

Comment: 

3. Performance Step: 


Standard: 


Comment: 


4. Performance Step: 

Standard: 

Comment: 

Determine RCS Boron Concentration 

Current Boron Concentration is 430 ppm Given in Initial 
Conditions 

Verify both Boric Acid Transfer Pump speed selector 
switches are in SLOW 

Observes pump speed switches selected to SLOW 

Verify in-service Boric Acid Transfer Pump in AUTO 

Observes pump switches selected to AUTO 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ..J) 

5 Performance Step: 

Standard: 

Comment: 

6. Performance Step: 

Standard: 

Comment: 


-.J 7. Performance Step: 


Standard: 

Verify on Primary Water (PW) pumps is running 

Observes 21 	PW pump running 

Verify FIC-11 a Boric Acid Flow Control in AUTO 

Observes controller selected to AUTO 

Adjust FIC-110, Boric Acid Flow Control, auto setpoint 
to match blender output Boron concentration to that 
existing in Reactor Coolant. (refer to CVCS secton in 
Graphs Book) 

Using Graph CVCS-1A determine the automatic 
setpoint for FIC is 2.46 ± 0.02 gallons per minute flow. 
Adjust potentiometer to 24.6 

Comment: 	 The automatic controller for Boric Acid flow is a 0 to 10 gpm 
controller. A setting of 24.6 on the controller will yield approximately 
2.46 gpm boric acid flow 

<\j 8. Performance Step: 

Standard: 

Comment: 

Verify remote primary water controller HFC-111 
(Foxboro Rack A-6) is set to desired flow rate (0-100% 
= 0 -120 gpm) 

In Rack A-6 rotate potentiometer for HFC-111 to 100 
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Appendix C Page 5 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark...J) 

...J 9. Performance Step: Place RCS Makeup Mode Selector switch in Auto 

Standard: Rotate RCS Makeup Mode Selector switch to AUTO 

Comment: 

'" 10. Performance Step: Place RCS Makeup Control Switch to START 

Standard: Rotate Makeup Control Switch to START 

Comment: 

Terminating Cue: JPM Complete 
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VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ____________ 
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Appendix C Simulator Setup Form ES-C-1 

This JPM can be performed from any plant condition. 


Ensure the Automatic setpoint for controller HFC-111 is set to approximately 

79%. 


Ensure the Automatic setpoint for controller FCV-110 is set for < 10 (1 gpm). 
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Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 The plant is operating near Middle of Life. 
• 	 A power reduction was required. 
• 	 Following the power reduction the watch Chemist reports that current RCS 

Boron concentration is 430 ppm 

Initiating Cue: 

You are the A TC and the CRS has directed you to adjust automatic makeup controls for a 
120 gpm blend and to match the current chemistry sample boron concentration. 
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4.0 PROCEDURE 

4.1 Automatic MakeuR 

4.1.1 	 DETERMINE RCS Boron concentration. 

4.1.2 	 VERIFY both boric acid transfer pump speed selector switches are in 
SLOW. 

4.1.3 	 VERIFY in-service boric acid transfer pump in AUTO. 

4.1.4 	 VERIFY one PW pump is running. 

4.1.5 	 VERIFY FIC-11 O. Baric Acid Flow Control, is in AUTO. 

NOTE 

• 	 GRAPH CVCS-1C, Blended Makeup With Various PW Flows, is based on a PW flow 
rate of 60 to 120 gpm . 

• 	 GRAPH CVCS-1A, Blended Makeup - (0-500) with 120 gpm PW, and GRAPH CVCS
....~ 1B, Blended Makeup - (0-2000) with 120 gpm PW, are based on a PW flow rate of 

120 gpm. 

4.1.6 	 ADJUST FIC-11 0, Boric Acid Flow Control, auto setpoint to match 
blender output Boron concentration to that existing in Reactor Coolant 
(or to desired boron concentration if borating). (Refer to CVCS section 
in Graphs Book.) 

4.1.6.1 	 IF boron flow becomes erratic at low flows, 
THEN ADJUST HCV-104, CVCS/Boric Acid Tank 22 BA 
Inlet. OR HCV-105, CVCS/Boric Acid Tank 21 BA Inlet. as 
required to stablize at a lower boron flow. 

4.1.7 	 I F required blended makeup Boron concentration is greater than 
1700 ppm, THEN PERFORM the following, as appropriate: 

• 	 ADJUST FIC-111, Demin Water Flow Control, in MANUAL to 
obtain a primary water flow rate to achieve required makeup Boron 
concentration 

• 	 ADJUST FIC-11 0, Boric Acid Flow Control. to greater than 10 gpm 

4.1.8 	 IF desired to maximize Boron flow, 
THEN CLOSE the appropriate BATP recirculation valve. 

• HCV-104, CVCS/Boric Acid Tank 22 BA Inlet 

• HCV-105, CVCS/Boric Acid Tank 21 BA Inlet 
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4.1.9 	 VERIFY remote primary water controller HFC-111 (Foxboro Rack A-6) is 
set to desired flow rate (0-100% =0-120 gpm). 

4.1.10 	 PLACE the RCS Makeup Mode Selector switch in AUTO. 

4.1.11 	 PLACE the ReS Makeup Control switch to START. 

4.1.12 	 IF VCT level decreases to the automatic makeup point of 21 percent, 
THEN VERIFY makeup is initiated. 

4.1.12.1 	 VERIFY BATPs shift to fast speed. 

4.1.12.2 	 WHEN VCT level reaches the automatic makeup 
reset of 28.5 percent, 
THEN VERIFY makeup stops. 

4.1.13 	 OBSERVE TAVE and control rod bank position following addition of 
makeup. 

CAUTION 

The following will prevent further auto makeup until the RCS Makeup Control switch is 
again moved to START. 

4.1.14 	 WHEN automatic makeup is no longer required OR is to be stopped, 
THEN PLACE RCS Makeup Control switch to STOP. 

4.1.15 	 IF HCV-104, CVCS/Boric Acid Tank 22 SA Inlet, was adjusted, 
THEN return it to its original position. 

4.1.16 	 IF HCV-105, CVCS/Boric Acid Tank 21 BA Inlet, was adjusted, 
THEN return it to its original position. 
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Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 Task No: 0000420501 

Task Title: Transfer to Hot Leg Recirculation 

Job Performance Measure 
KIA Reference: 000011 EA1.13 No: SIM-2 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide initiating 
cues. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. 

Initial Conditions: 

• 	 A Large Break LOCA occurred approximately 6.5 hours ago. 
• 	 The operating crew properly aligned Cold Leg Recirculation per 2-ES-1.3 

Transfer to Cold Leg Recirculation using 21 Recirculation Pump. 
• 	 FSB Ventilation has been previously shutdown 

Task Standard: The Safety Injection System is aligned for Hot Leg Recirculation. 

Required Materials: None 

General References: 2-ES-1.4, Transfer to Hot Leg Recirculation 

Initiating Cue: You are the BOP and the CRS has directed you to align the Safety Injection 
System for Hot Leg Recirculation. 

Time Critical Task: No 

Validation Time: 20 Minutes 

1 of 10 



Appendix C Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark --J) 

1. Performance Step: 

Standard: 

Comment: 

2. Performance Step: 

Standard: 

Comment: 

3. Performance Step: 

Standard: 

Comment: 

"4. Performance Step: 

Standard: 

Comment: 

Obtain Correct Procedure 

Obtains 2-ES-1.4 Transfer to Hot Leg Recirculation 

Check Low Head Recirculation Flow Indicated 

Observes Flow indicated on FI 946 A-D on Panel SBF-2 

Check if FSB Ventilation previously shutdown 

Given in Initial Conditions FSB Ventilation is Shutdown 

Close Cold Leg Injection Valve 

Locate and rotate switch to close for either MOV 856A 
or 856E on Panel SBF-2 

2 of 10 



Appendix C Page 3 Form 

Performance Information 

(Denote critical steps with a check mark ,j) 

"5. Performance Step: 

Standard: 

Comment: 

" 6. Performance Step: 

Standard: 

Comment: 

"7. Performance Step: 

Standard: 

Comment: 

8. Performance Step: 

Standard: 

Comment: 

Open Hot Leg Injection Valve to Loop 23 

Locate and rotate switch for MOV-856B on Panel SBF
2 

Close Cold Leg Injection Valve 

Locate and rotate switch to close for either MOV 856C 
or 8560 on Panel SBF-2 

Open Hot Leg Injection Valve to Loop 21 

Locate and rotate switch for MOV·856F on Panel SBF-2 

Check Recirculation System Alignment 

Locate indications for MOV 746 and 747 on Panel SBF-1 
or SGF and observe one closed 

Observe Safety Injection Recirc Switch 6 is OFF on Panel 
SBF-1 

3 of 10 



Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -,J) 

'" 9. Performance Step: Check System Alignment for Starting SI Pumps 

Standard: Locates and Observes only 21 Recirculation Pump 
Running on SBF-1 

Locates and Observes SI Pump Miniflow valves MOV-842 
and 843 closed on SBF-1 

Locate and rotate switch for MOV-888A & 888B to 
OPEN 

Locate and place toggle switch for SI Pump Low Suction 
Pressure Alarm to ON on SBF-1 

Locate and Observe Recirculation Switch 7 in OFF on 
SBF-1 

Comment: Only the step for opening MOV-888A1B is critical for this step. 

10. Performance Step: 	 Check SI Suction Pressure> 75 psig 

Standard: 	 Locate and observe SI Pump Suction Pressure Indicator 
PI-947 > 75 psig on Panel SBF-2 

Comment: 	 Candidate may also observe SI Pump Suction Low Pressure Alarm CLEAR 
on Panel SBF-1 

11. Performance Step: Observe Caution before Step 10 

Standard: Candidate should observe EDG Loading at this time 

Comment: 

4 of 10 



_Appendix C Page 5 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark...J) 

12. Performance Step: Start 23 SI Pump 

Standard: Locate and Observe 23 EDG Load on Bus 6A is less than 
1300 KW 

Attempt start 23 Safety Injection Pump. The Pump will trip 
on overcurrent when start is attempted. 

Comment: Alternate Path actions are listed in the next step. 

Standard: Locate indications for MOV 746 and 747 on Panel SBF
1 or SGF and observe one valve closed. Rotate switch 
for Opened valve to CLOSE on Panel SGF-1 

Comment: 

5 of 10 



Appendix C 	 Page 6 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

15. Performance Step: Check SI Pump Suction Pressure Greater than 75 psig 

Standard: Locate and observe SI Pump Suction Pressure Indicator 
PI-947> 75 psig on Panel SBF-2 

Comment: 	 Candidate may also observe SI Pump Suction Low Pressure Alarm CLEAR 
on Panel SBF-1 

16. Perfonnance Step: Observe Caution before Step 13 

Standard: Candidate should observe EDG Loading at this time 

Comment: 

" 17. Performance Step: 	 Start 21 SI Pump 

Standard: 	 Locate and Observe 21 EDG Load on Bus SA is less 
than 1300 KW 

Locate and rotate switch for 21 Safety Injection Pump 
to START on Panel SBF-2. 

Comment: 

18. Performance Step: Verify Adequate Recirculation Flow 

Standard: Observe Core Exit Thermocouples Stable or Decreasing 
on QSPDS 

Comment: 

6 of 10 



Form 

Terminating Cue: JPM Complete 

7 of 10 




... Appendix C Page 8 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ____________ 


8 of 10 



Appendix C Simulator Set_u'-p________F_o_rm_E_S_-C_-_1 

Initialize Simulator to any 100% Power IC 

Insert Malfunction MAL-RCS001A Rupture 21 Loop Cold Leg 

Perform Actions of E-O, E-1 and ES-1.3 when conditions require. 

9 of 10 



Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 A Large Break LOCA occurred approximately 6.5 hours ago. 
• 	 The operating crew properly aligned Cold Leg Recirculation per 2-ES-1.3 

Transfer to Cold Leg Recirculation using 21 Recirculation Pump. 
• 	 FSB Ventilation has been previously shutdown 

Initiating Cue: 

You are the BOP and the CRS has directed you to align the Safety Injection System for Hot 
Leg Recirculation. 
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Number: r i tl Po; 	 Revision Number: 

~ 2 	E5-1.4 TRANSFER fO HOT LEG RECIRCULATION REV. 3 

A. PURPQSE 

This procedure provides the necessary instructions for 
transferring the safety injection system to hot leg recirculation. 

B. SYMPTOMS OR ENTRY CONDITIONS 

This procedure is entered: 

1) 	 From 2-E-1. LOSS OF REACTOR OR SECONDARY COOLANT. Step 24. when 
the specified time interval has elased. or 

2) 	 When a decision is made. based upon the recommendation of the 
TSC. that transfer to hot leg recirculation is required. 
Transfer to hot leg recirculation might be required eventually. 
after transferring to cold leg recircultion during the 
Implementation of: 

o 	2 £5-1.2. POST LOCA COOLOOWN AND DEPRESSURIZATION; 

o 	2-ECA-3.1. SGTR WrTH LOSS OF REACTOR COOLANT - SUBCOOlED 
RECOVERY DESIRED: 

o 	2-ECA-3.2. SGTR WrTH LOSS OF REACTOR COOLANT - SATURATED 
RECOVERY DESIRED. 

C. ADVERSE CONTAINMENT CONDITIONS 

EOP values for adverse containment should be used if either of the 
following conditions exist: 

o Containment radiation levels greater than lE5 R/hr. 

OR 	 

o Containment pressure greater than 4 psig. 

I of 17 



Number: f i tl e: 	 Revi,ion Number: 

2 ES-1.4 	 fRANSFER TO flOf LEG RECIRCULATION REV. 3 

ACTION/EXPECHD RESPONSE ......---t RESPONSE NOT OBTAINED 1------...... 
1. 	 Check Low-Head Recirculation 1£ any HH51 Pump is running. THEN 

FLOW lNPICAfEQ go to step 15. 

2. 	 Check If FSB Ventjlation - Dispatch NPO to shut down FSB 

PREVIOUSLY SHUrOOWN ventilation. 


1£ FSB ventilation can NOT be 
shut down. ltll! notify TSC that 
FSB ventilation exhaust should be 
monitored for radioactive 
contamination. 

3. 	 Close Cold leg InjectiQn Valve; 

o 	MOY-856A 


OR 

o MOY-856E 

4. 	 ~n Hot Leg Injection Valve TQ 

Loop 23; 


o HOV-856B 

5. 	 Close Cold Leg Injection valve; 

o 	MOV-856C 


- OR 

o MOY-8560 

6. 	 Open Hot Leg Injection Valve To 

Loop 21; 


o MOV - 856F 

./ 
? of 	11 



Number: Title: Revision Number: 

2 E5-1.4 rRANSfER fO IIOf lEG RECLRCUIAfION r~EV. 3',.r 
, 	,u:::=j~=====:;;;;==~======~=====:;;;;==~====================;;;;::!::==~=====;;;!1 

ACTlON/EXPECTEO RESPONSE 1'----1 RESPONSE NOT OBTAINED t--------, 

1. 	 Check Recirculation System 
Alignment; 

a. 	MOY-/46 OR MOY-747 - CLOSED 

b. 	Safety injection reeire 
slIIi tch 6 - OFF 

B. 	 Check System Alignment for 
Starting 51 Pumps: 

a. 	Check recirculation pumps 
ONLY ONE running 

b. 	 51 pump mini flow valves 
PREVIOUSLY CLOSED 

o MOV -842 

o MOY-843 

c. 	S[ pump suction valves from 
RHR Hx - OPEN: 

o MOV 888A 
o MOV-88BB 

d. 	Arm 51 pump suction low 
pressure alarm by placing 
toggle switch to ON: 

o PT ·947 

e. 	Check recirculation switch 
No. I OFF 

9. 	 Check Sf Suction Pressure 
GREAf[R fHAN 15 PSIS 

a. 	Verify 746 OR 747 closed. 

1£ neither valve Cdn be 
closed. ~ close HCV-63B QR 
640. 

b. 	Place safety injection recire 
switch 6 to OFF. 

a. 	Place ONE recirculatfon pump 

in trip pullout. 


b. 	Manually close valves. 

c. 	Manually open valve(s). 

e. 	Place switch in off. 

Check S1 valve al ignment. 

1£ adequate suction pressure can 
1!9l. be established. THEN consult 
15C prior to continuing. 
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Number: Ii tI e: 	 Rel/i,lon Number: 

2-[5 1.4 TRANSFER fO HOT LEG RECIRCULATION 	 REV. 3 

ACTION/EXPECTEO RESPONSE. ....----1 RE.SPONSE NOT OBTAINE.D ......-----...., 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CAU flON 


* 

EDG load should be maintained less than 1650 KW. but may be increased to 

• 2000 KW for a maximum of 2 hrs in any 24 hr period. • 
• 

• • • • • • • • • • • * • * • * • • • • • • • • • • • • • • * • * • • • • • • • 

10. Start 23 51 Pump As FollowSi 

d. 	 Verify adequate power: a. 1£ adequate power can HQI be 
estabJ ished •.1l:!fJf consul t TSC 

o Bus 6A ENERGIZED BY 	 prior to continuing. 
OFFS [TE POWER 

- OR 

o 	Load on 23 diesel generator 

. LESS THAN 1300 KW 


b. 	 Start 23 SI pump b. Perform the following: 

1) Place 21 containment spray 
pump in PULLOUT. 

2) Place 22 51 pump in PULLOUT. 

3) Place Safety Injection 
Recire Switch 1 to OFF. 

4) Open 22 S[ pump suction 
valves: 

o 	MOV-B87A 
o 	MOV·887B 

5) 	Veri fy : 

u MOV-8SIB open 

AND 

o MOV a5iA closed 

6) Start 12 5l pump. 
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Number: Tille: Revi5lon ~umber: 

2-ES-1.4 rRANSf ER TO IIOT LEG RECIRCULATION REV. 3 

ACTIONIEXPECTED RESPOHSE. .....----11 RESPONSE NOT OBTAINED 1--------. 

11. V~rify 146 AND 147 - CLOSED IE either valve can NOT be 
closed, ltif! close HeV 638 A!U 
640. 

IE either HCV-638 QR 640 can HQI 
be closed. THEN go to step 21. 

12. Check 51 Suction Pressure 
GREAfER fHAN 75 PSIG 

Check SI valve alignment. 

IE adequate suction pressure can 
HOI be established. ltltR consult 
fSC prior, to continuing. 
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•••••••••••••••••••••••••••••••••••••••• 

Number: r it I e: Revision ~umber: 

2-[5-1.4 rRANSHR ra HO r LEG RECIRCULATION REV. 3 

ACTION/EXPECTED RESPONSE t----.... RESPONSE NOT OBTAINED 1------_ 

CAUrrOti ..'* 

'* FOG load should be maintained less than 1650 KW. but may be increased to '* 

'* 2000 KW for a maximum of 2 hrs in any 24 hr period. '* 
.. ................. " ..................... . '* 


13. Start 21 51 Pump As follows; 

a. Verify adequate power: 

o Bus SA - ENERGIZED BY 
OFFS I IE POWER 

a. IE adequate power can HQI be 
established, lHlH consult TSC 
prior to continuing. 

. OR . 

o Load on 21 diesel generator 
. LESS THAN 1300 KW 

b. Start 21 S[ pump b. Perform the following: 

1) Place 21 containment 
pump in PULLOUT. 

spray 

2) Place 22 SI pump in PULLOUT. 

3) Place Safety Injection 
Recire Switch 1 to OFF. 

4) Open 22 
va hes : 

SI pump suction 

o MOY A87A 
a MOV-887S 

5 ) Ver i fy: 

o MOV851A open 

AND -

a MOV-85IB closed 

6} Start 22 SI pump. 
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Number: Tit Ie: 	 Revision Number: 

2-ES-1.4 rRANSF[R TO Hor LEG RECIRCULAflON 	 REV. 3 

ACTION/EXPECTED RESPONSE .....---1 RESPONSE NOT OBTAINED t--------. 

14. Go To 	 Step 20 

15. Close 	Cold leg Injection Valve; 

o 	MOY-856A 


OR • 


o MOY-856E 

16. 	 Open Hot Leg rniectioo ValVe TQ 

Loop 23; 


o MOV-856B 

17. Close 	CQld Leg Injection Valve: 

o 	MOV-856C 


OR 

o MOV-856D 

18. 	 Open Hot Leg Injection Valve TQ 

Loop 21; 


o MOY-856F 

") 
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r" 
Number: r i tIe: Revision Number: 

'( 2-1:5-1.4 TRANSFER fO HOT LEG RECIRCULATION REV. 3 

ACTIONIEXPECTEO RESPONSE ......--... 	RESPONSE NOT OBTAINED 1-------... 
19. 	 Check High-Head Recircylation 

Status; 

a. 	Check St pumps ANY RUNNING a. IE 51 pumps 21 and 23 were 
shutdown, ItiER CONSULT with 
TSe. 

b. Check 51 pumps - 21 AND 23 b. 	IE 21 QR 23 51 pump can HQI be 
RUNNING 	 started. IHl! perform the 

following: 

1) 	 Place 21 containment spray 
pump control switch in 
PUllOUT. 

2) 	 Place 22 51 pump control 
switch In PULLOUT. 

3) 	 Place recirculation switch 
No.1 to OFF. 

4) 	Manually open 22 51 pump 
suction valves: 

o MOV-B87A 
o MOV 8878 

5) Start 22 S[ pump. 

6) 1£ 21 ANQ 22 51 pumps 
running, l.liE.1!: 


a) Verify MOV-8S1B open. 


b) Verify MOV-8SlA closed. 


7) 	 1£ 22 AHa 23 SI pumps 
running, l..!!D!: 

J) Verify MOV-85IA open. 

b) Verify MOV 851B closed. 
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l'iumber: Title: 	 Revision Number: 

2 ES-1.4 fRANSHR fO HOT lEG RECIRCULAfION 	 REV. 3 

I 

ACTION/EXPECTED RESPONSE 1----1 RESPONSE NOT OBTAINED ......------., 

20. Verify Adequate Recircylation 
~ 

d. 	 Core exit Tes - STABLE OR d. Return to Step 1. 
DECREASING 

21. Align Seal Gas System; 

d. 	 Verify following valves are 

closed: 


o PCY-I090 outlet stop 1443 
o PCY-I090 bypass stop 1444 

b. 	 Verify nitrogen supply is 

available - PI-I07S GREATER 

THAN 250 PS[G 


c. 	Slowly open PCV-I090 outlet 

s top va 1ve 1443 


d. 	 l~erify peV-1090 set to 

maintain 250 psig on PI 1089 
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Number; fitll:!: 	 Revision Number: 

2· FS 1.4 	 TRANSFER TO HOT LEG RECIRCULATION REV. 3 

ACll OMit XP£CTEO RESPQtlSE ~---t RESPONSE NOT 08r A 1 NED .....-----__ 

MOV-144 bonnet may pressure lock if closed due to system and penetration 
area temperature differenceS. Valve should remain open with HCC-26A 
breaker locked open unless required for Passive Failure isolation in 
2-S0P-10.l.l. H2 seal gas should only be applied if valve has been closed 
dlUj reopeni ng is not expected. 

22. 	 Close Containment Manual 

Isolation Valyes; 


a. 	Consult SM to determine the 

necessary valves on 

ArTACHHENT 1 to be isolated 


b. 	 Consult TSC prior to isolation 

of MOV- 744 


c. 	Dispatch NPO to isolate the 

necessary valves with Health 

Physics assistance 


23. 	 Return To Procedure And SteD [n 

Effect 


-END
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lit Ie: 	 Revision Number: 

TRANSFER ro HOT LEG RECIRCULATION 	 RE.V. 3 

A[fACHMENT 1 (Attdchment page 1 of I) 

Permission· Valving·· 
Granted Valve Operation Location Completed 

A 	 Isolate Charging Line 

a) Close MOV-20S 

b) Close MOV-226 '* 

c) Close MOV-227 it '* 

d) Open SOY 3501 (IVSW) 2 


B 	 Isolate RCP 21 Seal Injection 

a) Close MOV-4925 4 

b) Close MOY-250A 

c) Open SOV 3514 (IVSW) '*2 


C 	 Isolate Rep 22 Seal Injection 

a) Close MOV 4926 

b) Close MOY-250B '* 

c) Open SOY 3515 (IVSW) '*2 


0 	 Isolate Rep 23 Seal Injection
( '''' 

a) Close MOY-4921 
b) Glose MOV-250C '* 
c) Open SOY 3516 (IVSW) '*2 

Location: 	 1 Piping Penetration Area 
2 IYSW Control Panel - PAR 98 ft. El. 
3 Gallery above Piping Penetration Area 
'* MeC 26 AA and B8 - PAS 98 ft. El. 
5 PACS/PACY Panels' PAS 98 ft. 81. 
6 Spray Pump Area - PAS 68 ft. EI. 
I Personnel Air Lock - Fan House 80 ft. EI. 
a Equipment Hatch Air Lock MO Bld~ 95 ft. El . 

• The 	 SM should initial those lines which it i.s permissible to 
i.solate . 

•• 	The NI?O should initial each valve as he properly positions 
it. The GRS can previously position some MOVs. If he does so. 
he should initial the ~ppropriate right hand column entry. 
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lit lp.: Revisiun ~"mber:..,II Numb!!r: 

! 
,#'" 2-[5,1.4 fRANSFER TO Hor LEG RECIACUlAfION REV. 3 

AITACflMENI 1 (Attachment pdge 2 of 7) 

Permission· 
Granted Valve Operation 

(Continued) 

Location 
Valving** 
Completed 

Isolate RCP 24 Seal Injection 
a) Close MOV-4928 
b) Close MOV-250D 
c) Open SOY 3517 (IVSW) 

'i 

4 
2 

F Isolate RCP Seal Return 
a) Close MOV-222 eeR 

G Isolate RCP Component Cool. 
a) Close MOV-769 (Supply) 
b) Close MOV-797 (Supply) 
c) Close MOV-1B6 (Mtr Beg 
d) Close MOV-7B4 (Mtr Brg 
~) Close MOV-189 (Thermal 
t) Close FCV-625 (Thermal 

Wtr. 

Return) 
Return) 
Barrier) 
Barrier) 

CCR 
CCR 
CCR 
CCR 
CCR 
CCR 

H Isolate Containment Spray Headers 
a) Close MOV-869A 
b) Close MOV-869B 
c) Open SOY 3504 (IVSW-869B) 
d) Open SOY 3511 (IVSW-869A) 
e) Close BlBA (Test Line Stop) 

4 
4 
2 
2 
6 

I Isolate Recirculation Sample Line 
a} Close MOV-990A 
b} Close MOV-990B 
c) Open (N2 Gas) SOY 3505 

4 
4 
2 

Location: 1 
2 
3 
4 
) 
6 
I 
a 

Piping Penetration Area 
IVSW Control Panel' PAS 98 ft. EI. 
Gallery above Piping Penetration Area 
MeC 26 AA and SB ' PAB 98 ft El. 
PACS/PACV Panels - PAB 98 ft. El. 
Spray Pump Area - PAS 68 ft. El. 
Personnel Air Lock - Fan House 80 ft. El. 
Equipment Hatch Air Lock - MO Bldg 95 ft. EI. 

The SM should initial those lines ''''hieh it is permissible to 
isolate. 

.. 
 The MPO should initial each valve as he properly positions 
it. The CRS can previously position some MOVs. If he does so, 
he should initial the appropriate right hand column entry. 
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fi tie: 	 Revision /lumber: 

TRANSfER TO HOT LEG RECIRCUlAfl0N 	 REV. 3 

AIT ACHMfHf 1 (Attachment page 3 of I) 

(Continued) 
Permission· Valving-· 
Granted Valve Operation··· Location Completed 

J 	 Isolate RHR System 
a) Close MOV-882 CCR 
b) Close MOV-74"·" CCR 
c) Close MOV-74) 4 
d) Close MOV'l870 4 
e) Close MOV-958 (Sample Line) 4 
f) Close MOV-959 (Sample Line) 4 
g) Close 990D (Sample Line) 3 
h) Open SOY 3500 (N2Gas 732) 2 
i) Open SOY 3506 (N2Gas MOV-744)··· 2 
j) Open SOV 3509 (N2Gas Sample Line)2 
k) Open SOV 3510 (N2Gas . 

Between Mov-743/1870) 2 
l} Close 732 (RHR Suction) 1 
m) Close 859A (SIS Test Line Stop) 1 
n) Close 859C (SIS Test Line Stop) 1 
0) Close MOV-885A (YC Sump To RHR) CCR 
p) Close MOV-S8SS (ye Sump To RHR) CCR 

K 	 Isolate N2 to PRT/RCDT/SIS ACCUM/PORV 
a) Close SOY 3418 and 3419 (PRT) 2 
b) Close SOY 3416 and 3417 (RCDT) 2 
c) Close PCV-863 (VC N, Supply) eCR 
d} Close 5459 (ReDT Nr Supply) 1 
e) Close 4136 (PRT N, Supply) 1 

Location: 	 1 Piping Penetration Area 
2 rvsw Control Panel - PAB 98 ft. HI. 
1 Gallery above Piping Penetration Area 
4 MeC 26 AA and BS - PAS 98 ft. El. 
5 PACS/PACV Panels - PAS 98 ft. Bl. 
6 Spray Pump Area' PAB 68 ft. El. 
7 Personnel Air Lock - Fan House 80 ft. Ri. 
3 Equipment Hatch Air Lock - MO Bldg 95 ft. El. 

The SM should initial those lines which it is permissible to 
isolate. 

_. The NPO shOUld initial each valve as he properly positions 
it. The eRS can previously position some MOVs. If he does so. 
~e should initial the appropriate right hand column entry. 

... 
Prior to closure of MOY144 (and opening of SOV-]S06). TSC to evaluate 
potential bonnet pr~ssurjzation and capability to reopen. 
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r i tie: 	 Rev i , i on ,~umber:Jl Number: 

~ 2-ES-1.4 TRANSFER TO IIOT L£G RECIRCULATION 	 REV. 3 


II 


ATT ACIIMENI 	 (Attdchment page 4 Qf I) 

(Continued) 

Permission· Valving** 
Granted Valve Operation Location Completed 

L 	 Isolate Containment Pressure Instrumentation 

a) Close l814A 1 

b) Close 18148 1 

c} Close 1814C 1 


M 	 Isolate PRZR Level Instrumentation D\tI Tester 

a) Close S80A 1 

b) Close 5808 1 


N 	 Isolate CCW To Recire Pump Motors 

a) Close 753G (Return) 1 

b) Close 753H (Supply) 1 


o 	 Isolate Weld Channel to Racks in VC 

a} Close PCV-lill-l Rack 16 & 17 1 

b} Close PCV-lll1-Z Rack 14 & 18 1 


p 	 Isolate Station Air To VC 

a) Close SA-24 1 

b) Close SA-24-1 1 


Q 	 [solate Service Water to FCU's 

a) Close SWN-41-1A (21 Inlet Iso) 4 

b) Close SWN-41-1B (21 Block) 4 

c) Close SWN-41-2A (22 Inlet Iso) 4 

d) Close SWN-41-2B (22 Block) 4 


Location: 	 t Piping Penetration Area 
2 IVSW Control Panel - PA.S 98 ft. El. 
3 Gallery above Piping Penetration Area 
I~ MeC 26 AA and BB - PAB 98 ft. IU. 
S rACS/PACV Panels - PAB 98 ft. El. 
6 Spray Pump Area - PAB 68 ft. El. 
7 Personnel Air Lock - Fan House 80 ft. In. 
8 Equipment Hatch Air Lock - MO Bldg 95 ft. IU. 

The SM should initial those lines which it is permissible to 
isolate. 

The NPO should initial each valve as he properly positions 
it. The eRS can previously position some MOVs. If he does so. 
he should initial the appropriate right hand column entry. 
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fit I e: Revision ~umber: 

TRANSFER fO HOT llG RECIRCULATION REV. 3 

ATTACHMENT (Attachment page 5 of 7) 

(Continued) 
Permission· lJalving·· 
Granted Valve Operation Location Completed 

Q Isolate Service Water to FeU's (continued) 
e) Close SWN-41-3A (23 Inlet Iso) 
f) Close ~WN-41-3B (23 Block) '* 
g) Close SWN-41-4A (24 Inlet Iso) I,'* 
h) Close SWN-41 48 (24 Block) 4 
i) Close SWN-41-5A (25 Inlet Iso) 4 
j) Close SWN-41-5B (25 Block) It 
k) Close SWN-4J 1 (21 Hdr Drain) 1 
t) Close SWN-43-Z (n Hdr Drain) 1 
m) Close SWN-43-3 (23 Hdr Drain) 1 
n) Close SWN-43 '. (24 Hdr Drain) 1 
0) Close SWN-43-5 (25 Hdr Drain) 1 
p) Close SWN-44-1A (21 Out Isol ) 4 
q) Close SWN-44 18 (21 Block) '4 
r) Close SWN-44- ZA (22 Out Is01 4 
s) Close SWN-44-2B (22 Block) 4 
t) Close SWN-44 -3A (23 Out Isol 
u) Close SWN-44-3B (23 Block) '*It 
v) Close SWN-,*4-4A (24 Out Isol 4 
w) Close SWN-44 4B (2'. Block) 
x) Close SWN-44-SA (25 Out Isol '* 
y) Close SWN-44- 5B (25 Block) '* 
z) Close SWN- 51-IA (21 Out Sample) '* 

aa) Close SWN-51-2A (22 Out Sample) '* 
ab) Close SWN-Sl-3A (23 Out Sample) '* 4 
ad Close SWN-51 4A (24 Out Sample) 
ad) Close SWN-51-5A (25 Out: Sample) It'* 

Location: 1 Piping Penetration Area 
2 IVSW Control Panel - PA.B 98 ft. 81. 
3 Gallery above Piping Penetration Area 

MCC 26 AA and BS PAD 98 ft. El.'.5 PACS/PACV Panels - PAB 98 ft. El. 
6 Spray Pump Area - PAB 68 ft. El. 
7 Personnel Air Lock - Fan House 80 ft. El. 
8 Rquipment Hatch Air Lock MO Bldg 95 ft. El. 

The 8M should initial those lines which it is permissible to 
isolate. 

!he NPO should initial each valve as he properly pOSitions 
it. The CRt> can previously position some MOVs. If he does so. 
he should initial the appropriate right hand column entry. 
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r i tie: 	 Revision Number:IINumber: 

~ 2-ES1.4 	 TRANSFER TO Hor LEG RECIRCUlArlON REV. 3 


II 


ATIACI-tMENI 1 (Attachment page 6 of 1) 

(Continued) 

Permission* Vaiving·· 

Gr-anted Valve Operation Location Completed 


Q 	 Isolate Service Water to FeU's (continued) 
ae) Close SWN-71-1A (21 Mtr Isol) 4 

af) Close SWN-71-1B (21 Mtr Block) 4 

ag) Close SWN-71'2A (22 Mtr Isol) 4 

ah) Close SWN-71-ZB (22 Mtr Block) 4 

ail Close SWN-11-3A (23 Mtr Is01) 4 

aj) Close SWN-71-)B (23 Mtr Block) 4 

ak) Close SWN-71 4A (24 Mtr Isol) 4 

all Close SWN-71-4B (24 Mtr Block) 4 

am) Close SWN-71-SA (25 Mtr Isol) 4 

an) Close SWN-71-SB (2S Htr Block) 4 


R 	 Isolate Auxiliary Steam to ve 

a) Close UH-43 (Steam Supply) 1 

b) Close UH-44 (Condensate Return) 1 


s 	 Isolate Alternate Safe Shutdown Instrumentation 

a) Close lIP-S04 (Przr LI-31D1-1) 1 

b} Close lIP-50S (Przr LI-3101-1) 1 

c) Close IIP-506 (Przr PI-3IDS-1) 1 

d) Close lIP-SOl (Przr PI-3IDS-!) I 

e) Close IIP-SOO (22 SG LI-5002-1) 1 

f) Close rIP-SOl (22 SG LI-S002-1) 1 

g) Close rIP-S02 (21 SG LI-5001-1) 1 

h) Close IIP-S03 (21 SG LI-SOOI-l) 1 


Lacs tion: 	 1 Piping Pene~ra~ion Area 
2 IVSW Control Panel PAB 98 ft. EL 
3 Gallery above Piping Penetration Area 
4 MCC 26 AA and SB - PAS 98 ft. El. 
5 PACS/PACV Panels - PAB 98 ft. EI. 
6 Spray Pump Area PAB 68 ft. E!. 
1 Personnel Air Lock - Fan House 80 ft. ru. 
R Eq11ipment Hatch Air Lock - MO Bldg 95 ft. E1. 

The 8M should initial 	those lines which it is permissible to 
isolate. 

.. The NPO should initial each valve as he properly positions 
it. The CRS can previously position some MOVs. If he does so, 
he should initial the 	appropriate right hand column entry. 
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Number: fit 1e; 	 Re~ i '; i on HmllDer: 

2 [51.4 	 IRANSFER 10 HOr lEG HECIRCUlAflON REV. :3 

ATTACHMHH 	 (Attachment page I of 7) 

(Continued) 

Permission* Valving*· 
Granted Valve Operation r,ocation Completed 

T 	 Isolate Post Accident Air Sampling 

a) Move SOY S018 (We Samp Ch l) 5 

b) Move SOY 5019 (ve Samp Ch 1) 5 

c) Move SOY 5020 (We Samp Ch 2) 5 

d) Move SOV 5021 (Ve Samp Ch 2) 5 

e) Move SOY 5022 (Ve Return Ch 1) 5 

f) Move SOy 5023 (Ve Return Ch l) 5 

g) Move SOY 5024 (ve Return Ch 2) 5 

h} Move SOY 5025 (Ve Return Ch 2) 5 


U 	 Isolate City Water To we 

a) Close MW'17 1 

b) Close MW -11- 1 1 


..:, V 	 Isolate Post Accident Venting (Ventilation) 

a) Glose B-1 (Ve IA Supply Stop) 5 

b) Close E-2 (Ve Isolation Stop) 5 

c) Close E- 3 (Vent Exhaust Iso1) 5 

d) Close E-5 (Vent Exhaust Isol) 5 


W 	 n: Personnel And Equipment Hatch Air tack 

Doors .tmI Operating. Isolate Equalizing Valves 

a) Close 8SA (80 ft Air Lock) 7 

b) Close 8SB (80 ft Air Lock) 7 

c) Close 9511. (95 ft Air Lock) 8 

d) Close 95B (95 ft Air Lock) 8 


Location: 	 1 Piping Penetration Area 
2 rwsw Control Panel - PAB 98 ft. El. 
1 Gallery above Piping Penetration Area 
4 MCC 26 AA and BB - PAB 98 ft. El. 
5 PACS/PACV Panels - PAS 98 ft. RI. 
6 Spray Pump Area - PAB 68 ft. El. 
I Personnel Air Lock - Fan House 80 ft. EI. 
a Equipment Hatch Air Lock MO Bldg 95 ft. El. 

The SH should initial those lines which i.t is permissible to 
isolate. 

The NPO should initial each valve as he properly positions 
it. The CRS can previously position some MOVs. If he does so. 
he should initial the appropriate right hand column entry. 

END
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Appendix C 	 Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 	 Task No: 0000150501 

Task Title: Depressurize RCS during Natural Circ to Block Low Pressure SI 

Job Performance Measure Sim-3 
KIA Reference: WE09EA1.1 No: 

Examinee: 	 NRC Examiner: 

Facility Evaluator: 	 Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 A Unit Trip occurred coincident with a loss of off site power. 
• 	 All 480 V buses are energized from the Emergency Diesel Generators. 
• 	 All actions of E-O, Reactor Trip or Safety Injection and ES-O.1, Reactor Trip 

Response have been completed. 
• 	 The RCS has been borated to the Cold Shutdown Boron Concentration. 
• 	 An RCS Cooldown has been established at approximately 24°F/hr. 
• 	 RCS Temperature is approximately 540°F. 
• 	 The Shift Manager has determined that a Natural Circulation Cooldown will 

be performed. 

Task Standard: 	 RCS Pressure is stable at approximately 1890 psig. 
Low Pressure SI is blocked 

Required Materials: 

General References: 	 2-ES-0.2, Natural Circulation Cooldown 
2-S0P-1.4, Pressurizer Pressure Control 
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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Initiating Cue: You are the ATC and the CRS has directed you to Depressurize the RCS 
and Block Low Pressure SI. 

Time Critical Task: No 

Validation Time: 20 Minutes 
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Appendix C 	 Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ") 

1. Performance Step: Obtain a copy of ES-O.2 

Standard: Obtains copy of ES-O.2 and reviews actions up to step 7 

Comment: 

2. Performance Step: Depressurize RCS to 1890 psig 

Standard: The sub steps to accomplish this are listed below steps 3
5. 

Comment: 	 Charging flow cannot be established (Seal injection is in service) which 
will prevent establishing < 320°F differential temperature between aux 
spray and the PRZR. 

3. Performance Step: Check Letdown in service 

Standard: 	 Observes Letdown valve alignment and indicated flow 

Comment: 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

4. 	 Performance Step: Check differential temperature between PRZR and Aux 
Spray (TI-126) LESS THAN 320°F 

Standard: 	 Observes differential temperature is > 320°F 

Comment: 	 Candidate may attempt to adjust HCV-142 to establish < 320°F 
differential temperature. HCV-142 is failed closed and will not operate. 

Standard: 	 Observe LO PRESS PERMISSIVE TO BLOCK S.1. light 
illuminated 
Rotate BOTH SAFETY INJECTION BLOCK 1940 PSIG 
Switches to Block position 
Observe CH. A and CH. B light illuminated 

Comment: 
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Form 

Performance Information 

(Denote critical steps with a check mark ...J) 

7. Performance Step: Maintain Following RCS Conditions 

Standard: RCS Pressure 1890 
PRZR Level 37% to 71% 
Cooldown Rate < 25°F/hr 
RCS Temp and Press within limits of Figure 1 ES02-1 

Comment: 

Terminating Cue: JPM Complete 
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Appendix C Page 6 Form 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 
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Appendix C Simulator Setup Form ES-C-1 

Reset the simulator to any 100% power IC. 
Insert Malfunction MAL-EPS001 
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Form ES-C-1 

Initial Conditions: 

• 	 A Unit Trip occurred coincident with a loss of off site power. 
• 	 All 480 V buses are energized from the Emergency Diesel Generators. 
• 	 All actions of E-O, Reactor Trip or Safety Injection and ES-0.1, Reactor 

Trip Response have been completed. 
• 	 The RCS has been borated to the Cold Shutdown Boron Concentration. 
• 	 An RCS Cooldown has been established at approximately 24°F/hr. 
• 	 RCS Temperature is approximately 540°F. 
• 	 The Shift Manager has determined that a Natural Circulation Cooldown 

will be performed. 

Initiating Cue: 

You are the ATC and the CRS has directed you to Depressurize the RCS and Block Low 
Pressure SI. 



Procedure Use Is: Control Copy: ____•-==- Entergy ~ Continuous 

Nuclear Nol'theast o Reference Effective Date: II:.;J 5 f1t /0 

o Information 

, I I 

~--------------------------------------------------~ 

2-ES-O.2, Revision: 2 


NATURAL CIRCULATION COOLDOWN 


Approved By: 

()/;~ o (IJ 
/{ . ~,( I 

! k t / i I /' ;;/;"" (i 

Pro~d~re Span;'r, APOI Designee Date .Perat\.O~ 
/ 

TeamP 

Procedure Owner 


EDITORIAL REVISION 



Number: Tit Ie: 	 Rev is i on NUilber: 

2 ES 0.2 	 NATURAL CIRCULATION COOLOOWN REV. 2 
-, 

~ 
:~ 

A. PURPOSE 

This procedure provides actions to perform a natural circulation 
RCS cooldown and depressurization to cold shutdown. with no 
~ccident in progress, under requirements that will preclude any 
upper head void formation. 

B. SYMPTQMS OR ENTRY CONDITIONS 

This procedure is entered from: 

1) 	 2-£S-0.1. REACTOR TRIP RESPONSE. Step 14, when it has been 
determined that a natural circulation cool down is required. 

2) 	 2 ECA-O.l. lOSS OF All AC POWER RECOVERY WITHOUT SI REOUIRED. 
Step 19. after the plant conditions have been stabilized 
following the restoration of 480V bus power. 
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FOLDOUT PAGE FOR 2-ES-0.2 


1. SI ACTUATION CRITERIA: 


IF EITHER condition listed below occurs. actuate 51 AND go to 
2-E O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRZR level - CANNOT BE MAINTAINED GREATER THAN 91 

oRCS subcool ing based on core exit Tes LESS THAN VALUE OBTAiNED 
FROM TABLE: 

WR RCS PRESSURE RCS SUBCOOLl NG 
(PSIG) of 

, ", 
0 - 400 52 

401 800 36 
801 - 1200 23 

1200 - 2500 19 

2. AFN SUPPLY SNITCHOYER CRITERIO"; 

IF CST level decreases to less than 2 ft. switch to city water 
supply, 



NwntJer: 1it Ie: 	 Revision Number: 

'2 	 rs 0.1 NATURAL CIRCULATION COOL DOWN REV. 2 

"'" 

ACTION/EXPECTED RESPONSE I------t RESPONSE NOT OBTAINED 1---------. 

........................ * •••••••••••••• 


CAUTION 
" 

o 	If 51 actuation occurs during this procedure. transition to 2E-0. 

REACTOR TRIP OR SAFETY [NJECTION. step 1. 


o 	 If Rep seal cooling had previously been lost. the affected Rep should 
HQl be started prior to a status evaluation. " 

........................................ 


o 	RCPs should be run in the following order to provide normal PRZR spray: 
RCP 24. RCP 23. Running 23 Rep may require startinq addltional Reps to 
provide adequate spray flow. 

o 	 If conditions can be established for starting an RCP during this 
procedure. Step 1 should be repeated. 

* 1. Try To Restart An RCP i 

d. Establish conditions for 
starting an RCP per 2 SOP 1.3. 
REACTOR COOLANT PUMP OPERATION 

d. Go to SLep 2. 

b. Start one RCP b. Go to Step 2. 

c. Go to 2·POP-3.2. PLANT 
RECOVERY FROM TRIP. HOT STANDBY 

2. Borate ReS To Co I d Shutdown Boron 
Concentration 

3. Verify Cold Shutdown ReS Boron 
Concentration By Sampling: 

d. Verify Boration Complete d. Return to Stpp 2. 

b. Verify ReS Boron Concentration 
exceeds cold shutdown 
requirement by sampling prior 
to continuing with next step 

b. Return to Step 2. 

":}'--.--------------------' 
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FOLDOUT PAGE fOR 2-E5-0.2 

1. SI ACTUATION CRITERIA; 

) 	 IF EITHER condition listed below occurs. actuate SI AND go to 
2£-0. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRlR 	 level - CANNOT BE MAINTAINED GREATER THAN 91 


oRCS subcoolinq based on core exit Tes LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR ReS PRESSURE Res SUBCOOLING 
(PSIG) of 

, I', 

0 400 52 


401 800 36 

801 1200 ?3 


1200 	 2500 19 


2. AFM SUPPLY SMITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. switch to city water 
supply. 

) 

) 




Number': lit Ie: 	 Rpyi~ion Number: 

? [S 	0.( NATURAL CIRCULATION COOL DOWN RrV. 2 

ACT[ON/EXPECTED RESPONSE .....--~ RESPONSE NOT OBTAINED 1----------. 

4. 	 Check YCT Makeup Control System; Adjust controls dS necessary. 

il. 	Makeup set for cold shutdown 

boron concentration 


b. 	 ReS makeup control switch 

placed to START 


® 	5. Verify All (ROM Fdns RUNNING Start a II fans. 

6. 	 initiate RCS Cooldown To Cold 

Shutdown: 


a. 	Maintain cooldown rate in RCS 

cold legs LESS THAN 25°F/HR 


b. 	 Dump steam to condenser: b. Dump steam using SG 
atmospheric steam dumps. 

1) Check condenser AVAILABLE 

2) 	 Place steam dump controller 

switch to manual dnd adjust 

for zero output. 


3) 	 Transfer condenser steam 

dump to pressure control 

mode and adjust manual 

~elpoint as necessary. 


c. 	Maintain SG narrow range level c. Control feed flow dS necessary. 
BETWEEN 46% AND 52% 

d. 	 ReS temperature and pressure 

WlTHIN LIMITS OF FIGlJRf [S02 


7. 	 Check ReS Hot Leg Temperatures Return to Slep 6. 

LESS THAN 550" F 


~.. L-______________________________________________________________________--J 

3 of 14 



FOLDOUT PAGE FOR 2-ES-0.2 


1. SI :'\ACTUATION CRITERIAi .•......·l 
.~.. 

IF EITHER condition listed below occurs, actuate 51 AND go to 

2 E O. REACTOR TRIP OR SAFETY INJECTION, Step 1: 


o PRZR level CANNOT BE MAINTAINED GREATER THAN qS 

oRCS subcoo\ing based on core exit Tes LESS rHAN VALUE OBTAINED 

FROM TABLE: 


WR RCS PRESSURE RCS SUBCOOLING 

(PSIG) OF 


I'. 
0 400 52 

401 ADO 36 
801 - 1200 23 

1200 2500 19 

2. AFN SUPPLY SNITCHOVER CRITERION: 

IF CST level decreases to less than 2 ft. switch to city water 

supply, 


", 

) 




Number: I it Ie: 	 Revision Number: 

2 [S 0.2 	 NATURAL CIRCULATION COOLDOWN REV. 2 

ACTION/EXPECTED RESPONSE 1----..... RESPONSE NOT OBTAINED r------__. 

8. Depressurize ReS To 1890 psig: 

a. 	Check letdown - IN SERVICE a. Try to estdblish letdown per 
2-S0P-3.1. CHARGING. SEAL 
WATER AND LETOOWN CONTROL. 

1£ letdown can NOT be 
established. THEN use one PRZR 
PORV. Go to Step 9. OBSERVE 
CAUTION PRIOR TO STEP 9. 

b. 	 Check differential temperature b. Use one PRZR PO~V. Go to 
between PRZR and auxiliary Step 9. OBSERVE CAUTION PRIOR 
spray (TI-126) - LESS THAN TO STEP 9. 
320° F 

c. 	 Use auxiliary spray: 

o 	Refer to 2-S0P"1.4. 

PRESSURIZER PRESSURE CONTROL 


• 	 • * • * * • • • • • • • • • • • • • • * • • • • • • * • • • • • • • • * 

CAUTION 

SI actuation circuits will automatically unblock if PRZR pressure 

increases to greater than 1940 psig. 


* 	 * • • • • • * • * • • * • • * • • * * • • • • • • • * 

9. Block Low PRZR Pressur..Lll 

10. 	 Maintain Following ReS 
Conditions: 

oRCS 	 pressure - AT 1890 PSIG 

o 	 PRZR level - BETWEEN 37~ AND 7l~ 

o 	 Cooldown rate in ReS cold legs 

LESS THAN 25°F/HR 


oRCS temperature and pressure 

WITHIN LIMITS OF FIGURE [S02 
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FOLDOUT PAGE FOR 2-[S-0.2 


1. SI ACTUATION CRITERIA; 

) 	 IF EITHER condition I isted below occurs. actuate 51 AND go to 
2 E O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRlR 	 level CANNOT BE MAINTAINED GREATER THAN 91 

oRCS subcooling based on core exit TCs LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR ReS PRESSURE Res SUBCOOLING 

(PSJG) of 


, ", 

0 400 52 

401 BOO 36 
-801 1200 23 

1200 2500 19 

2. AFW SUPPLY SWITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. switch to city water 
supply. 

) 

) 




"umber: I it le: 	 Revision Numbpr: 

2 r:S 0.2 	 NATURAL CIRCULATION COOLOOWN REV. 2 

JJ 

ACTION/EXPECTED RESPONSE 1----..... RESPONSE NOT OBTA INED 1---------. 

11. Monitor ReS CooJdowni 

o Core exit Tes . DECREASING 

I 	 0 RCS hot 1eg temperatures . 

DECREASING 


" 
oRes subcooling based on core 


exit Tes INCREASING 
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FOLDOUT PAGE FOR 2-ES-D.2 


l. 	 51 ACTUATION CRITERIA; "-~ 

~) 	 IF EITHER condition listed below occurs, dctuate SI AND go to 
2£ O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRlR 	 level· CANNOT BE MAINTAINED GREATER THAN 9% 

oRCS subcool ing based on core exit res LESS THAN VALUE OBTAINED 

FROM TABLE: 


WR Res PRfSSURE RCS SUBCOOLING 
( PS IG) of 

, ,', 
0 - 400 52 


401 800 36 

801 1200 23 


1200 	 2500 19 


2. AFW SUPPLY SWITCHOYER CRITERION: 

IF CST level decreases to less than 2 ft. switch to city water 

supply. 


) 

) 




Number: I it Ie: 	 Revision Number: 

2 rs 0.2 	 NATURAl. CIRCULATION COOl.OOWN REV. 2 

ACTION/EXPECTED RESPONSE 1------4 RESPONSE NOT OBTAINED 1--------. 

o [f at any time it is determined that a natural circulation cooldown and 
depressurilation must be performed at a rate that may form a steam void 
in the vessel. one of the fol lowing procedures should be used: 

o 	 2-[5-0.3, NATURAL CIRCULATION COOLDOWN WITH STEAM VOID TN VESSEL 
(WITH RVLIS) 


OR 


o 2 ES 0.4, NATURAL CIRCUl.ATION COOLDOWN WITH STEAM VOID TN VESSEL 
(WITHOUT RVLIS) 

o l£. RVLI S changes 5 tHus after enteri ng these procl'Llures. THEN TSC wi 11 
need to be contacted to determine appropriate procedure response. 

12. Initiate ReS Depressurization: 

d. Check CRDM fans - ALL RUNNING a. Maintain ReS temperature and 
pressure per ATTACHMENT 1 and 
FIGURE [S02 2. Go to Step 12c. 

b. 	 Maintain ReS subcooling based 
on 	 core exit TCs - GREATER 
THAN VALUE OBTAINED FROM TABLE: 

WR 	 RCS PRESSURE Res SlJBCOOLING 
(PSIG) 	 of 

0 400 102 
401 800 86 
801 1200 73 

1201 - 2500 69 

c. 	Check letdown TN S(RVICF c. lise one PR/R PORV. Go to 
Step 13. OBSERVE NOTE PRIOR 
TO 	 STEP 13. 

d. 	 Check differential temperature d. lisp one PRIR PORV. Go to 
between PRZR and auxil iary SLep 13. OBSERVE NOTE PRIOR 
spray (TI-126> - LESS THAN TO 	 STEP J3. 
3200 F 

e. 	Use auxiliary spray: 

o Refer to 2-S0P-l.4. 
PRESSURIZER PRESSURE CONTROL 
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fOLDOUT PAGE FOR 2-£5-0.2 

1. SI ACTUATION CRITERIA: 

IF EITHER condition listed below occurs. actudte SI AND go Lo 
2 E O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PR1R level CANNOT BE MAINTAINED GREATER THAN 91 

oRes subcooling based on core exit Tes LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR ReS PRESSURE Res SUBCOOLING 
(PSIG) o F 

. I', 

0 400 52 


401 800 36 

.801 1200 23 

1200 2500 19 

2. AFV SUPPLY SWITCHOYER CRITERION: 

IF CST level decreases to less than 2 ft. switch to city water 
supply. 

) 

.<
) 



Number: lit Ie: 	 Revision NUMber: 

2 ES 0.2 	 NATURAL CIRCUlATION COOLDOWN R[V. 2 

ACTIONIEXPECTED RESPONSE 1-----1 RESPONSE NOT OBTAINED t-------__ 

2-POP-3.3. PLANT COOLDOWN HOT TO COLD SHUTDOWN. should be referred to 
f,or plant alignment during cooldown. 

13. 	 Continue RCS Cooldown And 
Depressurization: 

a. 	Maintain cooldown rate in RCS 

cold legs LESS THAN 25°F/HR 


b. 	 Maintain subcooling b. Stop depressurilation and 
requirements of Step 12 reestablish subcool ing. 

c. 	Maintain ReS temperature and 

pressure - WITHIN LIMITS OF 

FIGURE ES02-1 


14. 	 Verify Steam Void In Reactor Repressurize RCS within 1 imits of 
Vessel 	 Does Not Exist: FIGURE [S02-1 to cal lapse 

potential voids in system and 
o PRlR level - NO UNEXPECTED 	 continue coaldown. 1£ ReS 

LARGE 	 VARIATIONS depressurization must conlinue, 
THEN go to one of the following: 

o 	RVLIS natural circulation range 
indication 	 - GREATER THAN 88% a 2 ES-0.3. NATURAL CIRCULATION 

COOLDOWN WITH STEAM VOID IN 
VESSEL (WITH RVLIS) 

OR 

o 	?ES 0.4, NATURAL CIRCUlATION 
COOLDOWN WITH STEAM VOID IN 
VESSEL (WITHOUT RVLIS) 
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FOLDOUT PAGE FOR 2-ES-0.2 


1. S( ACTUATION CRITERIA; 

iF EITHER condition listed below occurs, dctuate SI AND yo to 
2 E-O. REACTOR TRIP OR SAFETY INJECTION, Step 1: 

o PRZR level - CANNOT BE MAINTAINED GREATER THAN 91 


oRes subcooling based on core exit Tes LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR ReS PRESSURE Res SUBCOOLING 
(PSIG) of 

I', 

0 400 52 


401 800 36 

801 1200 23 


1200 2500 19 


2. AfM SUPPLY SMITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. switch to city water 
supply. 

) 

) 




Number: 	 ~evision Number;'i tie: 

;;> rs 0.2 	 NATURAL C I RCULA TlON COOL DOWN REV. 2 

,;i 

ACTION/EXPECTED RESPONSE t----....... 	 RESPONSE NOT OBTAINED 1---------. 


• • • 	 • • • • • * • • • • • * • • • • • • • • • • • • * * * • • * • * * • • • • 

• CAUTION 	 • 
• 

Radiation levels and harsh environment conditions should be evaluated • 
prior to performing local actions. 

• 

* • • • • • • • • • • • • • • • • • • * • • • • • * • * * * • • • • * • • * • • 


15. 	 Check If 51 Accumulators Should 
Be Iso 1ated: 

a. ReS pressure - LESS THAN 	 d. Continue with Stpo 16. ~~~ 
1000 	PSIG RCS pressure less than 

1000 pSig. THfN do Steps 15b 
through l5d. 

b. 	 Locally restore power to 

isolation valves: 


o 894A (MCC 26A) 
o 894C (MCC 26A) 
o 8948 (MCC 26B) 
o 8940 (MCC 26B) 

This Step continued on the next page. 
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FOLDOUT PAGE FOR 2-ES-O.2 


1. 51 ACTUATION CRITERIA: 

IF EITHER condition 1isted below occurs. actuate SI AND go to 
2EO. REACTOR TRIP OR SAFETV INJECTION. Step 1: 

o PRZR level. - CANNOT BE MAINTAINED GREATER THAN 91 

oRCS subcooling based on core exit TCs lESS THAN VALUE OBTAINED 
FROM TABLE: 

WR ReS PRESSURE RCS SUBCOOll NG 
(PStG) OF 

, I', 
0 400 52 

401 800 36 
801 ]200 ?3 

1200 - 2500 19 

2. AFM SUPPLY SWITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. switch to city water 
supply_ 

) 

) 




Numb~r: 1it Ie: 	 ~eyi~i()n Numbf'r: 

? rs 0.2 	 NATURAL C[RClJLATTON COOLDOWN R[V. '2 

ACTION/EXPECHD RESPONSE .....----1 RESPONSE NOT OBfAINFD t------......, 

c. 	Close al I SI accumulator c. Vent any unisolated 
isolation valves accumulators: 

1) 	Close nitrogen supply valve 
to accumulators: HCV 863. 

'. 	 01£ HCV·B63 will NOT close 
THEN locally close the 
following nitrogen valves: 

o 1809 
o 1811 A 
o 18118 

2) 	Open the following valves 
as necessary: 

o Accumuldtor 21: 

o 891A 
a HCV-943 

o Accumulator 22: 

o 8918 
o HeV 943 

o Accumulator 23: 

o 891C 
o HCV-943 

o Accumulator 14: 

o 891D 
o HCV 943 

d. 	 Open all SI accumulator 

isolation valve breakers 
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FOLDOUT PAGE FOR 2-ES-O.2 


1. 51 ACTUATION CRITERIA; 


) 	 IF EITHfR condition 1isted below occurs. dctudte 51 AND qu to 
2 E O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRlR 	 level CANNOT BE MAINTAINED GR£ATER THAN 91 

oRes subcooling based on core exit Tes LESS THAN VALUE OBTAINfD 
FROM TABLE: 

WR ReS PRESSURE Res SUBCOOLING 
(PSIG) OF 

, I', 
0 400 52 

401 HOO 36 
801 1200 23 

1200 2500 19 

2. AFW SUPPLY SWITCHOYER CRITERION: 

IF CST level decreases to less than 2 ft. switch to city water 
supply, 

.) 

) 




Humber: I it. 1e: 	 Reylsion Humber: 

2 rs 0.2 	 NATURAL CIRCULATION COOLDOWN REV. 2 

ACTION/EXPECTED RESPONSE r-----I 	RESPONSE NOT OBTAINED .....-----__ 

16. 	 Check If 51 Pumps ShQuld Be 
locked Out: 

a. RCS hot leg temperature - LESS 	 a. Continue with Step 17. WHEN 
THAN 	 350°F RCS hot leg temperature less 

than 350°F. THEN do Step 16b. 

b. 	 Place Sf pump control switches 

in PULLOUT 


17. 	 Maintain Letdown Flow; 

a. 	Open letdown oritice isolation 

valves as necessary 


b. 	 Adjust low pressure letdown 

control valve PCV-135 setpoint 

as necessary 


18. 	 Maintain Required RCP Seal 
Injection Flow; 

o 6 gpm to 12 gpm per pump 

19. 	 Check If RHR System Can Be Placed 
In Service: 

a. 	 RCS temperature - LESS THAN d. Return to Step 13. OBSERVE 
3500 F NOTE PRIOR TO STEP 13. 

b. 	 ReS pressure - LESS THAN b. Return to Step 13. OBSERVE 
370 PSIG NOTE PRIOR TO STEP 13. 

c. 	Place RHR System in service 

per 2 SOP-4.2.1. RESIDUAL HEAT 

REMOVAL SYSTEM 


20. 	 Continue ReS Cool down To Cold 
Shutdown 

,i'----------------I 
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FOLDOUT PAGE FOR 2-ES-0.2 


1. SI ACTUATION CRITERIA: 


) IF EITHER condition 1isted below occurs. dctuale SI AND yo to 
2[ O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRZR level CANNOT BE MAINTAINED GREATER THAN 9S 

oRCS subcooling based on core exit Tes . LESS THAN VALUE OBTAINED 

FROM TABLE: 


WR ReS PRESSURE Res SUBCOOllNG 

(PSIG) OF 


, I', 
0 400 52 


401 800 36 

801 1200 23 


1200 2500 19 

2. AFM SUPPLY SWITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. 5witch to city water 

supply. 


.~ 

) ~ 


) 




Number: I it It': 	 RevislOO Numbf'r: 

2 ES 0.2 	 NATURAl CIRCULATION COOLDOWN RfV. 2 

ACTIONIEXPECnO RESPONSE 1------1 RESPONSE NOT OBTAINED 1--------.. 

• * • 	 * • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

CAUTiON 

Oepressuriling the ReS before the entire ReS is less than 200°F may 
r~sult in void formation in the ReS. 

• 
• • * • • • • • * • • • * • • • • * * * • • • • • • • • • • • • * • • • * • • • . 	 I', 

21. 	 Continue COQldown Of Inactive 

Portion Of ReS: 


o 	Cool upper head region using 

CROM fans 


a 	Cool SG U tubes by dumping 

steam from all SGs 


If CROM fans are NOT running, a waiting period of 27 hours is necessary 
to allow the head to cool to less than 200°F. 

22. 	 Determine If ReS Depressurization 

Is Permi tted: 


a. 	 Entire RCS LESS THAN 2000 F d. Return to Step 20. 

b. 	 Go to 2-POP-3.3, PLANT 

COOLDOWN . HOT TO COLD SHUTDOWN 


END 

11 of 14 



FOLDOUT PAGE FOR 2-£5-0.2 


1. 51 ACTUATION CRITERIA: 


) IF EITHER condition listed below occurs, dctuate SI AND go to 
2-E-0. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRlR level - CANNOT BE MAINTAINEO GREATER THAN 9' 

oRCS subcooling based on core e~it TCs LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR RCS PRESSURE ReS SUBCOOLING 
(PSrG) OF 

, I'. 
0 400 ')2 

401 - 800 36 
801 1200 23 

1200 2500 19 

2. AFM SUPPLY SWITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. 5witch to City water 
supply. 

) 

) 




Number' : Ii tI e: Rev is i on Number; 

''', 
(::~, 
(;;.~ 

7. [$ 0.7. NATURAL CIRCULATION COOLDOWN REV. 2 

FIGURE [S02 1 

Res PRESSURE 
2500 

2000 

I 

,"
[ I 

I 
, i 

I I 

(PSIG) 

=l=t 
I I I 

F8=' 
I, 

I 
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1JOO 

1000 

I 

i 

~ MAXIMUM 
RA TES; 

b+ 
f-.i ' 

h 

I . 

I 

: 

COOLDOWN 
of IHR 

0 
20 
40 
60 

100 

I 

UNACCEPTABLE I 

OPERATION I' 

Ll 
,I 

1 

Ii B , 

i . 

I L 

-~ 
...,. 
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r!"" -+t OPERATION 

= 
o 

Ij 

j--l 

o 50 100 
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2~U 300 
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350 

FIGURE ES02-1. REACTOR COOLANT 
END 

SYSTEM COOLDOWN LIMITATIONS 
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FOLDOUT PAGE FOR 2-E5-0.2 


1. 51 ACTUATION CRITERIA; 

) 	 IF EITHER condition listed below occurs, dctuate SI AND ~o to 
2 EO. REACTOR TRIP OR SAFETV INJECTION. Step 1: 

o PRZR 	 level· CANNOT BE MAINTAINED GREATER THAN 9% 

oRes subcool iog based on core exit TCs LESS THAN VALUE OBTAINED 
FROM TARlE: 

WR ReS PRESSURE Res SUBCOOLING 
(PSIG) OF ," 

0 400 52 
401 800 36 
801 1200 23 

1200 	 2500 \'1 

2. AFM SUPPLY SVITCHOYER CRITERION: 

IF CST level decreases to less than 2 ft. switch to city water 
supply. 

) 

) 




Number: r i tI e: Revision Numbf'r: 

2 ES 0.2 NATURAL CIRCULATION COOLDOWN REV. 2 

"~ 

;l\.¥' 

'. 

FIGURE E502'( 

ReS Pres')ure (PSIG) 

2800 


26do 
,, UNACCEPTABLE 

2400 OPERATION 

AfTER SI BLOCKED 


2200 


1940 PSIG2000 


1800 ACCEP1AHLE 
 1840 PSIGOPERATION 

1600 


1400 UNACCEPTABLE 
OPS OPERATION't~~/';" 1200 PRESS 

LIMIT 
\,.~~ 11)00 

euo 

600 


400 


200 


.
0 

2S0 300 350 400 450 500 550 600 6S0 700 
Res Cl)ld Leo Temperature (OF) 

FIGURE ES02 2. NATURAL CIRCULATION COOLDOWN WITHOUT CRDM FANS 
END 
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FOLDOUT PAGE FOR 2-ES-O.2 

l. Sl ACTUATION CRITERIA; 

IF EITHfR condition listed below occurs. actuate 51 AND go to) 
2E O. REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRZR level - CANNOT BE MAINTAIN£O GREATER THAN 9% 

oRes subcooling based on core exit Tes LESS THAN VALUE OBTAINED 
FROM TABLE: 

WR RCS PRESSURE RCS SUBCOOLI NG 
(PSIG) of 

, I', 
0 400 52 

401 800 36 
801 1200 23 

1200 2500 19 

2. AFW SUPPLY SWITCHOYER CRITERION; 

IF CST level decreases to less than 2 ft. switch to city water 
supply_ 

) 

.. 


) 




Number: lit I e: 	 Revision HUlllber: 

? [5 0.2 NATURAL CIRCULATION COOLOOWN 	 REV. 2 

ATTACHMENT 1 (Attachment page 1 of 1) 
ReS SUBCOOLING WITHOUT (ROM FANS 

1. Perform the following in conjunction with Procedure Steps. 

a) 	 Refer to FIGURE [S02 2 for the acceptable operating region. 

b) 	 Maintain ReS pressure approximately 1890 psig until ReS cold 
leg temperature is decreased to 400°F at a rate less than 
25" F Ihr. 

c) 	Continue the cooldown at a rate less than 25°F/hr and initiate 
a depressurization of the ReS while maintaining a minimum of 
150°F subcooling (or the Tech Spec limit) until ReS pressure is 
liDO psig. 

d) Maintain ReS pressure approximately 1100 psig until ReS cold 
leg temperature is decreased below 320°F at a rate less than 
25° Flhr. 

e) 	Wait 8 hours to allow the upper head to cool before continuing 
depressurization. 

f) 	Continue the cooldown at a rate less than 25°F/hr and initiate 
a depressurization of the RCS whi Ie maintaining a minimum of 
50°F subcooling (or the Tech Spec limit) until ReS pressure is 
between 350 psig and 370 psiq. 

g) 	With RHR in service for eooldown. maintain ReS pressure between 
350 psig and 370 psig for 27 hours unti I the entire ReS is 
decreased below 200°F. 

END 
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FOLDOUT PAGE FOR 2-ES-0.2 


1. 51 ACTUATION CRITERIA; 


IF EITHER condition I isted below occurs, dctuate 51 AND go to) 
2-EO, REACTOR TRIP OR SAFETY INJECTION. Step 1: 

o PRIR level CANNOT BE MAINTAINED GRfATER THAN 9S 

oRes subcooling based on core exit Tes . LESS THAN VALUE OBTAINED 
FROM TARLE: 

WR RCS PRESSURE ReS SUBCOOLING 
(PSIG) of 

j f'l 
0 400 52 


401 800 36 

801 1200 23 


1200 2500 19 


Z. AFW SUPPLY SNITCHOYER CRITERION; 

IF CST level decreases to less thdn 2 ft. switch to city water 
supply. 

) 



Appendix C Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 Task No: 0070010101 

Task Title: Fill the PRT 

Job Performance Measure 
KIA Reference: 007000A4.01 No: Sim-4 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide initiating 
cues. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. 

Initial Conditions: 

• PRT is currently 65% 

Task Standard: PRT Level is restored to approximately 70%. 


Required Materials: 


General References: 2-S0P-1.6 Pressurizer Relief Tank Operations 


Initiating Cue: You are the ATC and the CRS has directed you to Fill the PRT to 70% in 

accordance with 2-S0P-1.6 

Time Critical Task: NO 

Validation Time: 15 Minutes 

1 of 7 
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Appendix C Page 2 

Performance Information 

(Denote critical steps with a check mark ..J) 

1. Performance Step: Obtain correct Procedure 

Standard: Obtains 2-S0P-1.6, Pressurizer Relief Tank Operations 
and reviews the Precautions and Limitations. 

Comment: Hand candidate a copy of 2-S0P-1.6 

2. Performance Step: 

Standard: 

Comment: 

'" 3. Performance Step: 

Standard: 

Comment: 

4. Performance Step: 

Standard: 

Comment: 

Verify 519 552 PRI WTR Valves Rep PRT 
switch is in REMOTE (Panel SNF) 

Locates switch and verifies switch is in REMOTE postion 

OPEN PW Containment Isolation Valves (Panel SAF) 

Rotate Switch for 519 to OPEN 
Rotate Switch for 552 to OPEN 

Observe Caution before Step 4.4.3 


Reviews caution and locates PRT Pressure Indicator. 
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Performance Information 

(Denote critical steps with a check mark -V) 

'" 5. Performance Step: 

Standard: 

Comment: 

6. Performance 

Standard: 

OPEN 560 PW Stop Vlv to PRT (Panel SAF) 

Locates Switch and rotates to OPEN position. 
Monitors PRT Level increasing. 

Vent PRT using section 4.3 as necessary to maintain PRT 
pressure less than 25 psig. 

Comment: PRT venting is not expected to be necessary for this JPM. 

7. Performance Step: 

Standard: 

Comment: 

8. Performance Step: 

Standard: 

Observe NOTE before step 4.4.5 

Reviews NOTE 

WHEN approximately 70% is reached, stop filling PRT 

Rotate Switch for 519 to CLOSE 
Rotate Switch for 552 to CLOSE 
Rotate Switch for 560 to CLOSE 

Comment: While it is not critical that 560 be closed last, it is important to follow 
the procedure and observe the guidance in the NOTE. 
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Terminating Cue: JPM Complete 

4 of? 



Form 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSA T 


Examiner's signature and date: ____________ 
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Appendix C Simulator Setup Form ES-C-1 

This JPM can be run from any Ie with normal PRT alignment. 
Drain the PRT level to approximately 65%. 
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Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• PRT is currently 65% 

Initiating Cue: 

You are the ATC and the CRS has directed you to Fill the PRT to 70% in accordance with 
2-S0P-1.6 



No: 2-S0P-1.6 Rev: 29 
PRESSURIZER RELIEF TANK OPERATIONS 

Page 11 	of 22 

4.4 Filling PRT With Primary Water (PW) 

4.4.1 	 VERIFY 519552 PRI WTR ISOL Valves RCP PRT switch is in 
REMOTE (Panel SNF). 

4.4.2 	 OPEN PW Containment isolation valves (Panel SAF): 

• 519, PW Isol MlU Valve 

• 552, PW Isol MlU Valve 

CAunON 

PAT pressure SHALL be monitored during filling, do NOT exceed 25 psig. 

4.4.3 	 OPEN 560, PW Stop Vlv To PAT (Panel SAF). 

4.4.4 	 VENT PAT using Section 4.3 as necessary to maintain PAT pressure 
less than 25 psig. 

NOTE 

Valve 552 tends to re-open after it is closed due to trapped pressure and thermal 
expansion when filling the PAT; therefore Valve 560 needs to be the last valve closed. 
Step 4.4.6 allows operators to cycle 560 whenever 552 is closed and then re-opens due 
to thermal expansion of Primary Water in the pipe. 

4.4.5 	 WHEN desired PRT level is reached (normal level 69 - 75%), THEN: 

4.4.5.1 CLOSE 519, PW Isol MlU Valve. 

4.4.5.2 CLOSE 552, PW 1501 MlU Valve. 

4.4.5.3 CLOSE 560, PW Stop Vlv To PAT. 

4.4.6 	 IF valve 552 re-opens (dual indication) due to thermal expansion of 
isolated Primary Water, 
THEN CYCLE valve 560 at any time to relieve water pressure. 



--------------------

Appendix C Job Performance Measure Form ES-C-1 

Worksheet 


Facility: Indian Point Unit 2 Task No: 0350010401 

Task Title: Respond to 22 SG "B" Level Channel failure High 

Job Performance Measure 
KIA Reference: 059000A4.08 No: Sim-5 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide initiating 
cues. When you complete the task successfully, the objective for this job performance 
measure will be satisfied. 

Initial Conditions: 

• Reactor at indicated power. 
• Steady State, equilibrium Xenon. 
• No equipment out of service. 

Task Standard: Plant stabilized, failed channel removed from service. 


Required Materials: 


General References: 2-AOP-INST-1, Instrument or Controller Failures 


Initiating Cue: You are the ATC. 


Time Critical Task: No 


Validation Time: 25 Minutes 


1 of 7 
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Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark V) 

V1. Performance Step: 	 Operator takes Immediate Actions from memory 
(steps 3.1-3.3) 

Note: Immediate actions of 2-AOP-INST-1 

Standard: 
1. Checks all parameters listed and determines that 
22 S/G Level Channel (4478) is failed high. 
2. Verify 22 S/G level control is affected 
3. Place 22 FW Reg Valve in MANUAl. 
4. Take manual actions as necessary to control 
parameters and stabilize the plant. 
5. Assures all control systems listed in step 3.1 are 
checked. 

Comment: Note: Placing 22 Feedwater Reg Valve in Manual and stabilizing 
plant are critical 

2. Performance Step: 	 Has an instrument failure occurred? 

Standard: 	 Operator determines that 22 SG Level 427B has failed 
high 

Comment: 	 The purpose of this step is to distinguish between an instrument failure and 
a controller failure 

3. Performance Step: 	 Go To the applicable step for the indicated failure 

Standard: 	 Candidate determines Step 4.22 is correct 

Comment: 	 This step is normally "peer checked" the candidate may request a peer 
check. If so, CUE: "I agree" with whatever step the candidate selects. 
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Appendix C 	 Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ,j) 

4. Performance Step: Has Channel U8" failed 


Standard: Candidate determines that Channel "8" has failed. 


Comment: 

'" 5. Performance Step: 	 Manually control affected SG Feed Regulating Valve as 
necessary to maintain SG level 

Standard: 	 Make periodic adjustments on 22 SG Feed Reg Valve 
to maintain SG level. 

Comment: 

6. Performance Step: Refer to the following Tech Specs for required actions 

Standard: Candidate should verbalize Tech Spec reference. 

Comment: CUE: The STA will refer to Tech Specs. 

7. Performance Step: Review NOTES prior to step 4.25 

Standard: Candidate reviews NOTES prior to step 

Comment: 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark v) 

8. 	 Performance Step: If At Any Time (1MT) SM/CRS determines and bistables 
listed on Attachment 1 should be tripped, THEN trip 
bistables as directed by SM/CRS 

Standard: 

Comment: 	 CUE: The 8M has determined that all necessary bistables will be tripped. 

"J 9. Performance Step: 	 Trip Bistables 

Standard: 	 Place bistable trip switches for 427B in tripped (UP) 
position in Protection Rack B-2 

• LC-427E Loop 2B High Level 
• LC-427F Loop 2B Low Level 
• LC-427 A-2 Loop 2B AMSAC Low Level 

Comment: 	 The candidate should verify that no other bistables are tripped for 22 
SG to ensure that tripping the bistables will not cause a reactor trip. 
The bistable status panel is on Panel SOF. 
The candidate should verify that the bistable status lights are lit on 
Panel SOF after the bistables are tripped. 

Terminating Cue: JPM Complete 
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Appendix C Page 5 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ____________ 
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Appendix C Simulator Setup Form ES-C-1 

This JPM can be run from any 100% power Ie 


Insert Malfunction XMT-SGN018A 100%, 0 delay, 0 ramp. 
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Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• Reactor at indicated power. 
• Steady State, equilibrium Xenon. 
• No equipment out of service. 

Initiating Cue: 

You are the ATC. 
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Instrument/Controller Failures 

REVISION SUMMARY 
(Page 1 of 1) 

2-AOP-INST-1 Rev. 06 
Page 3 of 129 

1.0 REASON FOR REVISION 

1.1 Incorporate feedback 

2.0 SUMMARY OF CHANGES 

2.1 Step 4.47 - Add TS per IP2-9091. (Editorial 4.6.13) 



Instrument/Controller Failures 	 2-AOP-INST·1 Rev. 06 
Page 5 of 129 

!~~ 1. PURPOSE 
1.1 	 To maintain operator control of the plant and recover from failed instrumentation 

that provides input to control or protective systems. 

1.2 	 To provide for rapid operator control of systems whose auto control function has 
failed. 

2. ENTRY CONDITIONS 
2.1 	 Any of the following instruments indicate abnormal behavior when compared to 

other instruments measuring the same parameter: 

• PRZR pressure or level 

• SG pressure or level 

• Steam flow 

• Feedwater flow 
• RCS flow or NR temperature (Thot or Tcold) 

• Turbine 1 st stage pressure 

• Containment Pressure 

• NIS Power Range 

• Feedwater pressure 

• Main steam line pressure 

2.2 	 Failure of any of the following to control in automatic: 

• Rod control 
• PRZR pressure control 

• PRZR level control 

• MBFP speed control 

• SG level control 

• SG pressure control 



Instrument/Controller Failures 	 2·AOP·INST-1 Rev. 06 
Page 7 of 129 

3. IMMEDIATE ACTIONS 

ACTION/EXPECTED RESPONSE 	 RESPONSE NOT OBTAINED 

3.1 	 Are any of the following affected by _ GO TO Step 4.2. 
the failure? 

Rod control 

_ PRZR pressure control 

PRZR level control 

_ 	 MBFP speed control 


SG level control 


• 	 Steam pressure 

• 	 Steam flow 

• Feedwater flow 


_ SG pressure control 


• 	 Atmospheric Steam Dump 

Control 


• 	 High Pressure Steam Dump 

Pressure or Temperature 

Control 


3.2 	 _Take manual actions as necessary 
to control parameters and stabilize 
the plant. 

3.3 	 _ Have all control systems listed in _ GO TO Step 3.1. 
step 3.1 been checked as being 
affected? 



Instrument/Controller Failures 2·AOP·INST·1 Rev. 06 
Page 9 of 129 

I~ 4. SUBSEQUENT ACTIONS 

ACTION/EXPECTED RESPONSE 	 RESPONSE NOT OBTAINED 

4.1 Has an instrument failure 1._ Initiate repairs of failed controller. 
occurred? 2._ WHEN controller is repaired, 

THEN restore applicable controls to 
automatic as directed by CRS/SM. 

3._ RETURN to procedure and step in 
effect. 

4.2 	 GO TO the applicable step for the 

indicated failure: 


Failed Parameter Step..I~ 
NIS Power Range 4.3 

MBFP suction 4.4 

pressure 

MBFP discharge 4.11 

pressure 
Steam header 4.16 

pressure (PT ·404) 

S/G level 4.22 


S/G pressure 4.36 I 


Feedwater flow 4.56 
 i 

Steam flow 4.66 

PRZR pressure 4.76 


PRZR level 4.108 


NR Thot or T cold 4.141 


RCS flow 4.162 

I 

I 	 Turbine1 51 stage 4.168 

pressure


I 

Containment pressure 4.198 I 

4.3 	 _GO TO 2·AOP·NI·1 (Nuclear 

Instrument Malfunction). 


• •• END ••• 



Instrument/Controller Failures 	 2-AOP-INST-1Rev.06 
Page 17 of 129 

ACTION/EXPECTED RESPONSE 	 RESPONSE NOT OBTAINED 

.~ ~.-.-+-.-.-.-~-.-~-.-.---.-.-.-.-.-.-.-.-.-.-.-.-.-.-. _._._._.- -- "-, ._-------_._,-* ... -.-.-.------- ...-.-.-~ 

Unit Status 
I 

A SG level channel failure has occurred. 

4.22 	 Has a Channel B instrument GO TO Step 4.24. 
failed? 

_ .._ ... __._---
4.23 	_Manually control affected SG FRV 

as necessary to maintain SG level 
on program. 

4.24 	 Refer to the following Tech Spec 
T abies for required actions: 

_3.3.1-1 (Functions 13 and 14) 


_3.3.2-1 (Functions S.b and 6.b) 


NOTE 

• 	 Attachment 1 (Steam Generator level Trip Bistable Switches) (Page 89) contains a list of 
bistables associated with each SG. 

• 	 Tripping 2/3 channels of low level bistables on the same SG will initiate a reactor trip. 

• 	 Tripping Y2 low level mismatch bistables coincident withlhe associated steam 
flow/feedflow mismatch bistables will initiate a reator trip. 

• 	 Tripping 2/3 channels of high level bistables on the same SG will trip the turbine (and 
reactor if > P-8). 

• 	 Tripping bistables in 3/4 loops causes AMSAC to trip the turbine (and reactor if > P-8). 

• 	 Tech Specs contain specific requirements for when bistables for a failed channel must 
be tripped. Only those bistables that will NOT cause a reactor trip should be tripped. 
The 8M/CRS should base the decision of WhiCh, if any. bistables to trip on the effects 
of dOing so. 

4.25 	_IAAT 8M/CRS determines any 
bistables listed on 
Attachment 1 (Steam Generator Level 
Trip Bistable Switches) (Page 89) 
associated with failed channel 
should be tripped. 
THEN trip bistables as directed by 
8M/CRS. 

http:2-AOP-INST-1Rev.06


Instrument/Controller Failures 2-AOP-INST-1 Rev. 06 
Page 19 of 129 

ACTION/EXPECTED RESPONSE : RESPONSE NOT OBTAINED 

4.26 Have any of the following AMSAC SG I _ GO TO Step 4.29. 
level channels failed? 

417A 

4278 

437C 

447C 

NOTE 

An AMSAC train out of service is defined as 3/4 logic will NOT initiate AMSAC assuming 
failure of one channel to perform its function. 

4.27 	_IAAT both trains of AMSAC are 
out of service, 
THEN perform one of the 
following: 
A. 	 Restore one train within 30 

days. 
B. 	 _ Limit reactor power to less 

than 40%. 

4.28 	 _IAAT only one train of AMSAC is 
out of service, 
THEN restore train as soon as 
practical. 

-.- --.....""'~ . -, .. 

4.29 	 WHEN failed instrument has been 
restored to service is in service. 
THEN continue in this procedure. 



Instrument/Controller Failures 2-AOP-INST-1 Rev. 06 

ACTION/EXPECTED RESPONSE 


4.30 Were bistables associated with 
failed channel listed in Attachment 
1 (Steam Generator Level Trip SWitches) 
(Page 89) manually tripped? 

4.31 _Un-trip affected bistables. 

4.32 	 Was failure a Channel B failure? 

4.33 	 Is automatic control of affected 
FRV desired? 

4.34 	 Place FRV in automatic control. 

4.35 	_ RETURN to procedure and step in 
effect. 

Page 21 of 129 

RESPONSE NOT OBTAINED 

_ GO TO Step 4.32. 

_ GO TO Step 4.35. 

_ GO TO Step 4.35. 

••• END ••• 




Instrument/Controller Failures 2-AOP-INST-1 Rev. 06 

Page 89 of 129 


Attachment 1 

Steam Generator Level Trip 


Bistable Switches 

Page 1 of 3 


Steam Generator 21 


FAILED BISTABLE SWITCH NAME PROTECTION TRIP 
CHANNEL RACK 0 

417A LC-417A Loop 1A High Level Yellow B-9 


LC·4178 Loop 1 A Low Level Yellow 8-9 


LC-417G Loop 1A Low Level Mismatch Yellow 8-9 


LC-417A-1 Loop 1 A AMSAC Low Level Yellow 8-9 


4178 	 LC-417E Loop 18 High Level 81ue 8-2 


LC-417F Loop 18 Low Level 81ue 8-2 

~------~ 	 ~-------------------------------~----------------~~----4 

417C 	 LC-417C Loop 1C High Level White A-9 


LC-417D Loop lC Low Level White A-9 


LC-417K Loop 1C Low Level Mismatch White A-9 


Steam Generator 22 


FAILED BISTABLE SWITCH NAME PROTECTION TRIP 

CHANNEL RACK 0 


427A LC-427A Loop 2A High Level Yellow 8-9 
I 


LC-4278 Loop 2A Low Level Yellow 8-9 


LC-427G Loop 2A Low Level Mismatch Yellow 8-9 

',' . , 

4278 LC-427E Loop 28 High Level 81ue 8-2 I 

LC-427F Loop 28 Low Level 81ue 8-2 


ILC-427A-2 Loop 28 AMSAC Low Level Blue 8-2 

:i'illli1ilill;;·~,.,;" 

427C 	 LC-427C Loop 2C High Level Red A-l : 
LC-427D Loop 2C Low Level I Red A-l ! 


I 
LC-427K ! Loop 2C Low Level Mismatch iRed A-l 

I 




InstrumenUController Failures 2-AOP-INST-1 Rev. 06 
Page 91 of 129 

Attachment 1 
Steam Generator Level Trip 

Bistable Switches 
Page 3 of 3 

Steam Generator 23 

FAILED BISTABLE SWITCH NAME I PROTECTION TRIP 
CHANNEL RACK 0 

437A LC-437A Loop 3A High Level Yellow 8-9 

LC-437B Loop 3A Low Level ! Yellow 8-9 

LC-437G Loop 3A Low Level Mismatch Yellow B-9 

437B LC-437E Loop 38 High Level 81ue 8·2 


LC-437F Loop 38 Low Level 81ue B-2 

> 


437C LC-437C Loop 3C High Level Red A-1 


LC-437D Loop 3C Low Level Red A-1 


LC-437K Loop 3C Low Level Mismatch Red A-1 


LC-437A-3 Loop 3C AMSAC Low Level Red A-1 


Steam Generator 24 


FAILED BISTABLE SWITCH NAME PROTECTION TRIP 

0CHANNEL RACK 

447A LC-447A Loop 4A High Level Yellow B-9 

LC-447B Loop 4A Low Level Yellow B·9 

LC-447G Loop 4A Low Level Mismatch Yellow B-9 

447B 	 LC-447E Loop 48 High Level i Blue 8-2 


LC-447F Loop 4B Low Level I Blue 8-2 

i 

447C LC-447C Loop 4C High Level : White A·9 
I 

i i 
LC-447D Loop 4C Low Level ! White A-9 

I 
ILC-447K 	 Loop 4C Low Level Mismatch ; White A·9 
i 
ILC-447A-4 Loop 4C AMSAC Low Level : White A-9 ! I 



Appendix C 	 Job Performance Measure Form ES-C-1 
Worksheet 

Facility: Indian Point Unit 2 	 Task No: 0000280501 
~-------

Task Title: 	 Perform the Required Actions to Isolate the SI Accumulators 
during a Loss of Coolant Accident with failure of MOV-894B 
to Isolate 

006000A3.01 Job Performance Measure 
KIA Reference: RO-4.0 SRO-3.9 No: Sim-6 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 A small break LOCA has occurred. 
• 	 The Operating Crew has performed all required actions of E-O and E-1 up 

to step 19. 

Task Standard: Accumulator Isolation Valves for 3 Accumulators closed and one 
Accumulator vented. 

Required Materials: None 

General References: 2-E-1, Loss of Reactor or Secondary Coolant 

Initiating Cue: You are the BOP and the CRS has directed you to Isolate the SI 
Accumulators in accordance with E-1 step 19 

Time Critical Task: NO 

10f7 
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Appendix C Job Performance Measure Form ES-C-1 
Worksheet 

Validation Time: 15 Minutes 

2of7 



Appendix C 	 Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ...J) 

1. Performance Step: Obtain correct procedure 

Standard: Obtains E-1 

Comment: 	 CUE: Give Candidate a copy of E-1 

2. Performance Step: 	 temperatures < 400°F 

Standard: 	 Observes hot leg temperatures and determines all are < 
400°F 

Comment: 

'" 3. Performance Step: 	 Locally restore power to Isolation Valves 

Standard: 	 Contact Nuc NPO and direct him/her to re-energize 
894A - D on MCCs 26A and 268 

Comment: 	 CUE: Nuc NPO reports that the Accumulator Isolation Valves are 
energized. 

'" 4. Performance Step: 	 Close All SI Accumulator Isolation Valves 

Standard: 	 Rotate switches for 894A - D to CLOSE 
Observe 8948 failed to close and go to Right hand 
column (RNO) 

Comment: 
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Appendix C 	 Page 4 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ;/) 

5. Performance Step: Close HCV - 863 

Standard: Candidate observes 863 is closed 

Comment: Located on Panel SMF 

? Performance Step: 	 Open all SI Accumulator Isolation Valve Breakers 

Standard: 	 Contact Nuc NPO and direct him/her to de-energize 894A 
- D on MCCs 26A and 26B 

Comment: 	 CUE: Nuc NPO reports that the Accumulator Isolation Valves are de
energized. 

Terminating Cue: JPM Complete 
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Appendix C Page 5 Form ES-C-1 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: _____________ 
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Appendix C Simulator Setup Form ES-C-1 

Initialize the Simulator to any 100% power IC 
Insert Malfunction MAL-RCS004A; FINAL VALUE 0.2; Small Break Loop 21 
Crossover Leg. 
Allow the simulator to run 
Perform the actions of E-O and E-1 up to Step 19. 
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Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 A small break LOCA has occurred. 
• 	 The Operating Crew has performed all required actions of E-O and E-1 up 

to step 19. 

Initiating Cue: 

You are the BOP and the CRS has directed you to Isolate the SI Accumulators in 
accordance with E-1 step 19. 



NIlmb('r : I, tie; 	 Revision Number: 

'I I I 	 I () '-, '-, 01- RIIICIOR OR ~~t CONIJMn COOl !',N r HI:V. 2..... 
./ 

ALl 	I ONII XI'I (III) H' ~ I'()N~I t-----1 1(1 ~,I-'ONSF 14m I!B I II I NLD 1---------. 

II. 	 Check [f ReS Cooldown And 

Oepressurization [s Required: 


d. 	 ReS pressure - GREATER fHAN u. 1£ RHR pump flow greater than 
320 PSIG (350 PSIG FOR ADVERSE 240 gpm (400 gpm FOR ADVERSE 
CONTAINMENT) CONTAINMENT). lHlH go to 

Step 18. 

b. 	 Go to 2-fS-1.2. posr LOCA 

COOlDOWN AND DEPRESSURIZATION. 

Step 1 


18. 	 Check If Transfer To Cold Leg 

Recirculation Is ReQyired: 


a. 	 RWsr level - LESS THAN 9.24 FT a. Return to Step 16. 

b. 	 Go to 2-ES-1_3, TRANSFER ra 

COLD LEG RECIRCULATION, Step 1 

unless previously performed 


...· 
19. 	 Check If 51 Accumulators Should 


Be Isolated; 


a. At least two Re5 hot leg a. Continue with Step 20. WHEN 
temperatures 	 - LESS THAN 400°F at least two RCS hot leg 

temperatures less than 400°F 
lHlH do steps 19b through 19d. 

b. 	 Locally restore power to 

isolation valves: 


o B94A (MCC 26A) 
o 894C (MCC 26A) 
o 8948 (MCC 268) 
o 8940 (MeC 268) 

;his Step continued on the next page. 
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FOLDOUT PAGE FOR 2-E-l 

Rep TRIP CRITERIA; 

1£ BOTH cornlitintls 1 ist.pd helow Of:cur. t.r'ip dll I~CPs: 


,I. 	 SI PHIIlP" AI I LAsr liNF RUNNING 

h. 	 I{C~ c,utllool iny b,j~ed 011 core exit ICs LI:.S~ IHAN 2~o~ (JO"I- fOR 

ADVERSE CONTAINMENT) 


2. 	 SI TERMINATION CRITERIA; 
1£. All conditions listed below occur, go to 2-[5-1.1. SI rERMINATION: 

a. 	 Res subcooling based on core exit TCs GREATER THAN 19°F (26°F FOR 

ADVERSE CONTAINMENT) 


b. 	 rota 1 feed fl ow to intact SGs - GREATER THAN 400 gpm 
-OR-


Narrow range level in at least one intact 5G - GREATER THAN 

lOS (2/S FOR ADVERSE CONTAINMENT) 


c. 	ReS pressure: 

• 	 STABLE OR INCREASING 
• 	 GREATER THAN 1720 PSIG (1/50 PSIG FOR ADVERSE CONTAINMENT) 

d. PRZR level - GREATER THAN 14% (33% FOR ADVERSE CONTAINMENT) 	 "" 

'~l
51 REINITIATION CRITERIAi
) 1£ EITHER condition listed below occurs. manually start 51 system 

pumps as necessary: 


• 	 PRZR level - CANNOT BE MAINTAINED GREATER THAN 14% (33% FOR ADVERSE 

CONTAINMENT> 


• 	 ReS subcool ing based on core exit Tes - LESS THAN VALUE OBTAINED 

FROM TABLE 


RCS PRESSURE - PSlG 0 400 401 800 801-1200 1200-2500 

ReS SUBCOOLING OF (ADVERSE) 52 (83) 36 (49) 23 (30) 19 (26) 

4. 	 SECONDARY I NIEGRIIY CRITERlAj 
1£ dny SG pressure is decreasing in an uncontrolled manner or has 
completely depressuriled. and has not been isolated. go to 2-E-2. 
FAULTED STEAM GENERATOR (SOLATION. Step 1. 

S. 	 E-3 TRANSITION CRITERIA;
1£ aoy SG level increases in ao uncontrolled manner or any 5G has 
abnormal radiation. manually start SI system pumps as necessary and go 
to 2-E-3. STEAM GENERAfOR TUBE RUPTURE, Step 1. 

) 	 COLO lEG RECIRCULATION CRITERION;
1£ RWST level decreases to less than 9.24 ft. go to 2-ES-l.3. TRANSFER 
fO COLO LEG RECIRCULATION. Step 1. 

AFW SUPPLY SWITCHOYER CRITERION: 1 



Number: Tit 1e: 	 Revision Number:. 

~1 (' [ I LOS) Or InAC fOR OR SE.CONOARY COOLANT REV. 2 

: : 
flCll!:N/I XI'I rI U) I{lSPrJNsr t-----t R! <':.PONS[ NtH OHll\1 NID t-------__ 

c. 	Close all SI accumulator c. Vent any unisolated 
isolation valves accumulators: 

1) 	 Close nitrogen supply valve 
to accumulators: HCV 863. 

o 1£ HCV-863 will NOT close 
THEN locally close the 
following nitrogen valves: 

o 1809 
o l8llA 
o l811B 

2} 	 Open the following valves 
as necessary: 

o Accumulator 21: 
, 

o 891A
~) o HCV-943 

o Accumulator 22: 

o 8918 
o HCV-943 

o Accumulator 23: 

o 891C 
o HCV 943 

o Accumulator 24: 

o 891D 
o HCV·943 

d. 	 Open all 51 accumulator 

isolation vdlve breakers 
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) 


2. 

) 


4. 

5. 

). 


FOLDOUT PAGE FOR 2-E-l 

Rep TRIP CRITERIA: 

11 BOTH conditione; 1isted helow occur, trip all Reps: 


.), 	 <;1 pumps AT [fAsr ONE RIINN1NG 

ll. 	 IH:~ sulJuJOlill\j bused Ull cure exit ILc; 

ADVERSE CONTAINMENT) 


51 TERMINATION CRITERIA; 

lE ALL conditions 1 isted below occur, go to 2-£5-1.1, 51 HRMINATION: 


a. 	RCS subcooling based on core exit Tes - GREATER THAN IgoF (26°F FOR 
ADVERSE CONTAINMENT) 

b. 	 Total feed flow to intact 5Gs . GREATER THAN 400 gpm 
-OR-

Narrow range level in at least one intact 5G . GREATER THAN 
101 (211 FOR ADVERSE CONTAINMENT) 

c. 	 RCS pressure: 

• 	 STABLE QR INCREASING 
• 	 GREATER THAN 172Q PSIG (1750 PSIG FOR ADVERSE CONTAINMENT) 

d. 	 PRZR level - GREATER THAN 14' (33' FOR ADVERSE CONTAINMENT> 

SI REINITIATION CRITERIA: 

If EITHER condition listed below occurs. manually start 51 system 

pumps as necessary: 


• 	 PRZR level . CANNOT BE MAINTAINED GREATER fHAN 141 (331 FOR ADVERSE 
CONTAINMENT) 

• 	 ReS subcooliog based on core exit rcs - LESS THAN VALUE OBTAINED 
FROM TABLE 

RCS PRESSURE· PSIG 0-400 401- 800 801-1200 1200 2500 

RCS SUBCOOLING of (ADVERSE) S2 (83) 36 (49) 23 (30) 19 (26) 

SECONDARY INTEGRITY CRITERIA;

1£ any SG pressure is decreasing in an uncontrolled manner or has 

completely depressurized. dnd has not been isolated. go to 2-E-2. 

FAULfED STEAM GENERATOR [SOLATION. Step 1. 


E-3 TRANSITION CRITERIA;

1£ any SG level increases in an uncontrolled manner or any SG has 

abnormal radiation. manually start SI system pumps as necessary and go 

to 2·E-3. STEAM GENERArOR TUBE RUPfURE, Step 1. 


COLD LEG RECIRCULATION CRITERIONi 

1£ RWST level decreases to less than 9.24 ft, go to 2-£5-1.3. TRANSFER 

TO COLO LEG RECIRCULATION, Step 1. 


AFW SUPPLY 5WITCHOVER CRITERION: 
, -- ? H <:witrh to city water supply..... ~ri 

7 



Appendix C 	 Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 	 Task No: 0001030501 

Task Title: 	 Perform the required Actions to Start 1 RCP During Response to 
Inadequate Core Cooling 

WE06EA1.01 Job Performance Measure 
KIA Reference: R03.8 SRO-3.8 No: Sim-7 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

xSimulated Performance Actual Performance 
Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• 	 An event occurred a short time ago that resulted in a transition to FR-C.1, 
Response to Inadequate Core Cooling. 

• 	 The Steam Generators were unable to be depressurized. 

Task Standard: One RCP is running. 

Required Materials: None 

General References: 2-FR-C.1, Response to Inadequate Core Cooling 

Initiating Cue: You are the BOP and the CRS has directed you to determine if one RCPs 
should be started and to start one RCP if conditions warrant in accordance 
with 2-FR-C.1 step 18. 

Time Critical Task: No 

Validation Time: 15 Minutes 

1 of 6 

http:WE06EA1.01


Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

1. Performance Step: Obtain correct procedure 

Standard: Obtains 2-FR-C.1 

Comment: CUE: Hand candidate 2-FR-C. 1 

2. Performance Step: Check if RCPs Should be Started 

Standard: Sub Steps Below Steps 3 - 4 

Comment: 

3. Performance Step: Check Core Exit Thermocouples GREATER THAN 1200°F 

Standard: Observes CETs > 1200°F 

Comment: 

4. Performance Step: 	 Check if an idle RCS cooling loop is available 

Standard: 	 Observe Narrow Range SG Level GREATER THAN 27% 
RCP in associated loop available and not running 

Comment: 
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Performance Information 

(Denote critical steps with a check mark -..I) 

"5. Performance Step: Place RCP BEARING LIFT PERMISSIVE BYPASS key 
switch in bypass located on the rear of SA Panel 

Standard: Enter the Supervisory Panel and locate the key 
switches (near the floor) and place selected RCP 
switch in bypass 

Comment: 

'" 6. Performance Step: Start one RCP 

Standard: Rotate RCP Switch to Start Position 

Comment: CUE: If requested direct candidate to start 24 RCP 

Terminating Cue: JPM Complete 
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Form 

VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 
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~Appendix C Simulator Setup Form ES-C-1 

Reset Simulator to Snapshot for this JPM. 
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Appendix C 	 Initial Conditions Form ES-C-1 

Initial Conditions: 

• 	 An event occurred a short time ago that resulted in a transition to FR-C.1, 
Response to Inadequate Core Cooling. 

• 	 The Steam Generators were unable to be depressurized. 

Initiating Cue: 

You are the BOP and the CRS has directed you to determine if one RCPs should be 
started and to start one RCP if conditions warrant: in accordance with 2-FR-C.1 step 18. 



Humber; I i lie: 	 Rey lsi on NWlber: 

2FR-C.l RESPONSE TO INADEQUATE CORE COOLI NG REV. 	 1 
-- , 
~ 

ACTION/EXPECTED RESPONSE 10----...... 	RESPONSE NOT OBTAINED 1---------. 

• • • • • * • • * • • * • • * • • • * * • • * • • • • • • • • * • • • • • * 

• CAUTION 	 • 

• 


Placing key switches to DEFEAT will prevent auto SI actuation. 	 • 
• 


• • • • • • • • • • • • • * • • • * * • • • • • * • • • • * • • • * • • • • • • 


Normal conditions are desired but NOT required for starting the RCPs. 

lB. Check If Reps Shoyld Be Started: 

a. 	Core exit Tes - GREATER THAN a. Go to Step 19. 

1200° F 


b. 	 Check if an idle RCS cooling b. Perform the following: 
loop 	 is available: 


1) Reset SI signal: 

o 	Narrow range 5G level 

GREATER THAN IDS (27% FOR a) Check all CCW pumps 
ADVERSE CONTAINMENT) running. 

o 	Rep in associated loop - NOT. THEN pl ace 
AVAILABLE 	 AND NOT OPERATING non-running CCW pumps 

CCR control switches in 
PULLOUT. 

b) 	 Place controls for main 
AND bypass feedwater 
regulating valves to 
CLOSE. 

c) Verify Automatic 
Safequards Actuation key 
swi tches on Panel SB - 2 
in DEFEAT position: 

o 	Train A SJA-I 
o Train B SIA 2 

This Step continued on the next page. 
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"umber: Ii tlP.: 	 Revision Humber: 

2 FR C. 1 RESPONSE TO INADEQUATE CORE COOLING 	 REV. 1 

ta 

ACTIONIEXPECTED RESPONSE 1----.... RESPONSE NOT OBTAINED 1--------. 

d) 	 One at a time. depress 
Safety Injection reset 
buttons (Panel SB·2): 

o Train A 
o Train B 


, I', 

e) 	Verify Train A AND 8 

reset. 

1£ lfQI. THEN veri fy 
Relays reset (Top of 
Safeguards Initiation 
Racks 1-1 AND 2-1): 

o SIA 1 
o SfM 1 
o SIA-2 
o SIM-2 

2) 	 Reset containment isolation 
Phase A: 

a) 	 Place IVSW switches to 
OPFN on SN panel: 

o 1410 
o 1413 
a SOY 3518 
o SOV 3519 

b) 	 Place CNTMT RAD MaN WCPS 
VALVES control switch to 
OPFN on SN panel. 

c) Verify personnel and 
equipment hatch solenoid 
control switches to 
INCIDENT on SM panel. 

d) 	Place control switches 
for all Phase A 
isolation valves to 
CLOSE on SN panel . 

...... 
This Step continued on the next page. 
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Number" : I I tie: 	 Revision Humber; 

2FR-C.l 	 RESPONSE TO INADEQUATE CORE COOLING REV. 1 
" . 

...

ACTION/EXPECTED RESPONSE 1------1 RESPONSE NOT OBTAIN£D t---------. 

e) 	One at a time. depress 
Phase A reset buttons: 

o CI Phase A Train A 
o CI Phase A Train B 

f) 	Verify Train A and B 
reset. 

1£ 	signal does NOT 
reset. THEN: 

1. 	Place key switches to 
BYPASS. 

2. 	One at a time, 
depress Phase A reset 
bu ttons: 

o CI Phase A Train A 
o CI Phase A Train B 

1£ signal can NOT be 
reset. THEN reset relays 
CAl AND CA2 on top of 
Safeguards Initiation 
Racks 1-2 AND 2-2. 

3) 	 Establish instrument air to 
containment by opening 
isolation valve PCV-I228. 

1£ valve will NOT open. 
THEN verify relays on top 
of Safeguards Initiation 
Racks 1-2 AND 2 2 are reset: 

o CAl 
o CA2 

4) 	 Open all PRIR PORVs and 
block valves. 

This Step continued on the next page. 
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I 

Number: lit Ie: 	 R('visiun Number: 

2FR-Ll 	 RESPONSE TO INADEQUATE CORE COOLING REV. 1 
'''\ 
.' , 

ACTION/EXPECTED RESPONSE 1-----4 RESPONSE NOT OBTAINED 1-------_ 
5) 	1£ core exit TCs remain 

greater than 1200°F, ItlIH 
open all other vent paths 
to containment: 

a) 	Restore power to all 
Il j 	 reactor head vent valves 


by closing the following 

breakers: 


o 	MCC 26A/7MR (HCV·3100) 
o 	MCC 26B/7MR (HCV 3101) 

b) 	Open all reactor head 
vent valves: 

o 	HCV-3100 
o 	HCV 3101 

6) 	Go to Step 19. 

c. 	Start Rep in one idle ReS 

cooling loop: 


o 	 If necessary, use RCP 

BFARING LIFT PERMISSIVE 

BYPASS key switch located on 

rear of SA panel 


d. 	 Return to Step IBa 
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Appendix C Job Performance Measure Form ES-C-1 

Facility: Indian Point Unit 2 Task No: 0000020501 

Task Title: Verify Phase A Isolation 

KIA Reference: 
103000A3.01 
RO-3.9 SRO-4.2 

Job Performance 
No: 

Measure 
Sim-8 

Examinee: NRC Examiner: 

Facility Evaluator: Date: 

Method of testing: 

x
Simulated Performance Actual Performance 

Classroom Simulator X Plant 

READ TO THE EXAMINEE 

I will explain the initial conditions, which steps to simulate or discuss, and provide 
initiating cues. When you complete the task successfully, the objective for this job 
performance measure will be satisfied. 

Initial Conditions: 

• A Reactor Trip and Safety Injection have just occurred. 
• The crew is performing the actions of E-O. 

Task Standard: Phase A valves Manually closed. 


Required Materials: None 


General References: E-O Attachments 1 and 2 


Initiating Cue: You are the BOP. You are at the step to verify Phase A in Attachment 1. 

Continue with Attachment 1 actions. 

Time Critical Task: No 

Validation Time: 15 Minutes 
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Appendix C 	 Page 2 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark ~) 

1. Performance Step: Obtain correct procedure 

Standard: Obtains E-O Attachments 1 and 2 

Comment: CUE: Hand candidate a copy of Attachments 1 and 2 

2. Performance Step: Verify Containment Isolation Phase A 

Standard: Sub steps are listed below steps 3 - 7 

Comment: 

3. Performance Step: 	 Verify Phase A Actuated 

Standard: 	 Observes Phase A did not fully actuate 
Attempts to manually actuate Phase A (Not Successful) 

Comment: 
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Appendix C Page 3 Form ES-C-1 

Performance Information 

(Denote critical steps with a check mark -V) 

..J 7. Performance Step: Place Personnel and Equipment hatch solenoid 
control switches to INCIDENT on SM Panel 

Standard: Rotate switches to INCIDENT 

Comment: 
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Performance Information 

(Denote critical steps with a check mark "./) 

8. Performance Step: Dispatch NOP to periodically check IVSW Tank Level and 
Pressure and WCP header pressure 

Standard: Contact NPO and direct monitoring of IVSW and WCP 

Comment: 

Terminating Cue: JPM Complete 
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VERIFICATION OF COMPLETION 

Job Performance Measure No. 

Examinee's Name: 

Date Performed: 

Facility Evaluator: 

Number of Attempts: 

Time to complete: 

Question Documentation: 

Question: 

Response: 


Result: SAT or UNSAT 


Examiner's signature and date: ___________ 
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Reset the simulator to any at power Ie 

Insert the following Malfunctions to prevent Phase A Isolation: 


RL Y-PPL086 DE-ENERGIZED 
RL Y-PPL087 DE-ENERGIZED 
RL Y-PPL088 DE-ENERGIZED 
RL Y-PPL089 DE-ENERGIZED 
RL Y-PPL091 DE-ENERGIZED 
RLY-PPL092 DE-ENERGIZED 
RL Y -PPL093 DE-ENERGIZED 
RL Y-PPL094 DE-ENERGIZED 
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Appendix C Initial Conditions Form ES-C-1 

Initial Conditions: 

• A Reactor Trip and Safety Injection have just occurred. 
• The crew is performing the actions of E-O. 

Initiating Cue: 


You are the BOP. You are at the step to verify Phase A in Attachment 1. Continue with 

Attachment 1 actions. 




Nt,mD.~r : ritle: 	 :'1''1 i , i on ~iu;nbe r : 

2 E 0 REAcrOR rRIP OR 	 SAFETY INJECTION HEV. 4 

AeriON/EXPECfED IH:.SPONSE .....---1 

(Attachment paqe 8 of 10) 

Wll.E. 
ATTACHMENr 2 provides a list of Phase A valves. 

12. Verify Containment Isolation 
Phase A: 


a) Phase A ACTUATED a) Manually actuate phase A. 


o Train A master relay CAl 
(above rack E) 

o Train B master relay CA2 
(dbove rack F) 

b) Phase A valves - CLOSED b) Manually close valves. 

c) IVSW valves - OPEN: c) Manually open valves. 

o 1410 
o 1413 
o SOY 3518 
o SOY-3519 


d) WCP va lves - OPEN: d) Manually open valves. 


o pev 1238 
o pev 1239 
o PCV 1240 
o pev 1241 

e) 	Place personnel AND equipment

hatch solenoid control 

~witches to INCIDENT on SM 

panel 


f) 	Dispatch NPO to periodically

check : 


1) 	 IVSW tank: 1) Direct NPO to fill or 
pressurize tank as 

o Level GREATER THAN 92S 	 necessary. 

o Pressure - GREA rEH IHAN 
,1 PSIG 

2) WCP header pressures 2) Direct NPO to verify 
ili<EA fER fllAN S2 PS I G 	 station air hackup OR N2 

backup dre al igned as 
IlPCeS5<lry. 

II 0 fl5 



~umll~r: r i t i .? : Mevisiun Number: 

? E 0 HEAcrOR fR[P OR SAFETY I NJECflON REV. 4 

ArrACHMENr l (Attachment Pdye 1 of 1) 
CONTAINMENT ISOlAflON VALVES 

1. The following valves will close on Phase A isolation; 

VALVE NAME VALVE NUMBER(s) 
CCW from excess letdown Hx 196. 793 
CCW to excess letdown Hx 79B. 791 
Vent header from RCDT 1786. 1787 
Gas analyzer PRT 548. 549 
Gas analYler RCOT 1788. 1189 
Letdown from regenerative HX 201, 202 
letdown oriface control stop valves 200A. 200B. 200e 
Make-up to PRT 519. 552 
Containment sump pumps to WOS - hold-up tank 1123. 1728 
rnstrument air to containment PCV 122B 
RCDT to WOS - hold-up tank 1702. 1705 
SG blowdown and sampling system PCV-1214.1214A 

PCV-I2lS.121SA 
PCV-1216. 1216A 
PCV 1217. 1217A 

Radiation monitor return to containment PCV-1234. 1235 
PCV-1236. 1237 

Accumulator samples 956G. 956H 
( Sample pressurizer steam 956A. 956B 
"i'tlilJlllll" 

Sample pressuriler liquid 956C. 9560 
Sample - ReS loops 21. 22. 23 

MOV-956E. 956F 
SJAE to containment 1229. 1230 
Hi -Rad sample system return to containment sump MOV-4399. 5132 
Recirculation pump discharge sample line MOV-990A. 990B 
Accumulator N2 Supply Line Stop 863 

7. The following valves wjll close on Phase B isolation; 

VALVE NAME VALVE NUMB£R(s) 
Component cooling to ReS pumps MOV-/69. 191 
Component cool ing from RCS thermal barrier return MOV-la9. FeV 625 
Cumponent cool inq from ReS motor bearing return MOV-186. 784 
Sedl wdter return corltairlment isolation valve MOV-222 

END
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Facility: Indian Point 2 Scenario No.: 1 Op-Test No.: 

Examiners: Operators: 

Initial Conditions: 
Reset simulator to IC-114 Load Simulator Schedule-Scenari01 
The Plant is at 16% power. 23 EDG is OOS due to a malfunctioning governor. 

Turnover: 

Return plant to 100% power. 


Event Malf. No. 
No. 

1 N/A 

2 XMT
SGNOO8A 

3 MAL
EPSOO8L 

4 MAL
EPSOO1 

5 MAL 
SWDOO3A 

6 MAL
DSGOO7A 

7 N/A 

8 N/A 

Event 
Type· 

R (ATC) 
N (CRS) 
N (BOP) 

I (ATC) 
I(BOP) 
TS(CRS) 

C (BOP) 
C (CRS) 
TS (CRS) 

C (ALL) 

M(ALL) 

M(ALL) 

C(BOP) 

C(ATC) 
C(CRS) 

Event 

Description 


Power Escalation 

23 SG Controlling Steam Flow Transmitter Fails High 

MCC-28 will trip on overcurrent. 

Loss of offsite power due to Loss of Station Aux Transformer. 
The running charging ~um~ (21) will trip. 

Complete loss of off site power resulting in a Reactor Trip 

21 EDG will trip and team will enter ECA-O.O. 

22 EDG will be repaired and started. Team must start a 
service water pump to cool the EDG before it overheats and 
trips. 

Prior to stalrting a charging pump, RCP Seal Injection must be 
isolated. 

• (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-4398 fails high, MCC-28 trips, Loss of offsite 
power, Loss of all EDG to ECA-O.O. 
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Session Outline: 

The evaluation begins with the plant at 16% power steady state operation. 23 EDO is out of 
service due to a malfunctioning governor. Post maintenance testing will be performed this shift. 
After completion of testing, the diesel will be declare:d operable. The team is currently raising 
power. 

After taking the watch, 23 SO Steam Flow Transmitter fails high. The team will take actions in 
accordance with 2-AOP-INST -1, Instrument and Controller Failures. 

After failed channel is removed from service, MCC-28 will trip on overcurrent. The team will 
need to restart Control Rod Drive Cooling Fans on MCC~28A. 

Following restart on the CRD cooling fans, a loss of offsite power will occur due to a widespread 
blackout. The running charging pump (21) will trip and EDG 22 will fail to start. 

About three minutes after the loss of offsite power, a loss of grid will occur resulting in a unit 
trip. The team will perform actions ofE-O, Reactor Trip or Safety Injection. Only Bus SA will 
be energized. Because both motor driven AFW Pumps are de-energized, the team will take 
manual action to align AFW flow from the turbine driven AFW pump. 

Soon after AFW flow is established, 21 EDO will trip. The team will recognize a loss ofall AC 
and enter EOP ECA-O.O, Loss of All AC Power. After equipment is placed in pullout per ECA
0.0,22 EDO will be repaired and started. However, 22 Service Water Pump will not auto start. 
The team will manually start the Service Water pump to provide cooling to the EDO before the 
diesel overheats and trips. The team will proceed through ECA-O.O and transition to 1) ECA-O.l, 
Loss of All AC Recovery without SI Required, and then transition to ES-0.2, Natural Circulation 
Cool down OR 2) ECA-O.2, Loss of All AC Recovery with SI Required, and then to E-l, Loss of 
Reactor or Secondary Coolant. The scenario will be terminated after transition to ES-0.2, E-I, or 
at the lead evaluator's discretion. 

Procedure now path: AOP-INST-l, 2-AOP-138 KV-l, ECA-O.O, ECA-O.l or ECA-0.2, ES-0.2 
E-l 

U2 NRC 2012 Scenario I: Power Escalation from 15%. FT-439B fails high, MCC-28 trips, Loss of otT site power, 
Loss of all EDG to ECA-O.O. 
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Scenario Critical Task and Malfunction Analyses 

Critical Tasks: 

CT-1 

Establish greater than 400 gpm AFW flow to the SGs before transition out of E-O or 
tripping the RCPs in the FR-H.1. 

Actions to complete task: 

o Increase speed on 22 AFW Pump and establish> 760 gpm feed to all SGs 

CT-2 

Manually start the ESW pump such that the EDG does not fail because of damage 

caused by engine overheating. 


Actions to complete task: 


o Team will ensure 22 ESW pump is running for 22 EDG 

CT-3 


Isolate RCP Seal Injection before starting a Charging Pump. 


Actions to complete task: 


o Team will isolate RCP Seal Injection 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of offsite power, 
Loss ofal! EDG to ECA-O.O. 
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Credited Events: 

1. 	 Power escalation. ATC will add positive reactivity via dilution and/or rods. BOP 
will increase MTG load. CRS will coordinate activities. 

2. 	 FT-439B fails high. The ATC should diagnose the event with help from the BOP 
and swap to the unaffected channel. The CRS will implement the AOP and have 
the BOP remove the affected channel from service. This malfunction also 
requires evaluation of Tech Specs by the CRS. 

3. 	 MCC-28 will trip on overcurrent. The team will diagnose the loss of MCC-28. 
BOP will restart tripped CRD fans in accordance with ARP. The CRS will 
coordinate and supervise activities. This malfunction also requires evaluation of 
Tech Specs by the CRS. 

4. 	 Loss of offsite power occurs due to the loss of the Station Aux Transformer. 

5. 	 A complete loss of power will occur. The unit will trip and the team will perform 
the immediate actions of E-O. BOP will align 22 AFWP to supply>760 gpm to 
the S/Gs. 

6. 	 21 EDG will trip and the team will enter ECA-O.O. BOP will place equipment in 
Pullout. CRS will coordinate and supervise activities. 

7. 	 22 EDG will be repaired and the team will be able to start and load the EDG. 
BOP should realize there is no ESW pump running and start an ESW pump to 
prevent the EDG from overheating and being damaged. BOP will start 
equipment on the running EDG. CRS will coordinate and supervise activities. 

8. ATC will be requested to start a charging pump. RCP seal injection must be 
isolated prior to starting a charging pump. 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of offsite power, 
Loss of all EDG to ECA-O.O. 
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Simulator Setup and Instructor Directions 

Setup/Event INSTRUCTOR ACTIONS EXPECTED RESPONSE/INSTRUCTOR CUES 

IC Reset 114 	 RESET SIMULATOR TO 16% POWER IC 

SES Setup Removes 23 EDG from service 

Schedule Loads 22 EDG starting failure 
Loads 2A and 3A service water pump start 
failures 

load schedule and verify Sets trigger 2 to fail FT-439B 
malfunctions and over- Sets trigger 3 to fail MCC 28 on a fault 
rides have been entered Sets trigger 4 for loss of the station aux 

transformer 
Sets trigger 5 for loss of grid 
Sets trigger 6 to restart 22 EDG 

i Sets trigger to trip 21 EDG once AFW flow 
is established 

Floor Setup Perform setup checklist 	 Watch team walks the panels and assumes 
the watch. 
Place #23 EDG output breaker control Ensure 21 Charging Pump 
switch in Pullout and apply a Danger tag. is In Service 
Place protected equipment placards on 21 
and 22 EDGs. Ensure 2 CRD fans are 
Update the protected equipment computer powered from MCC-28 
to show 21 and 22 EDGs and 13.8/138KV 
power supplies as protected equipment. 
Risk is yellow. 

Ensure 21 Charging Pump is In Service 
. Ensure 2 CRD fans are powered from MCC
! 28 

Event 1 	 Respond as requested by : Crew performs power ascension 
Crew i 

Event 2 Actuate Trigger 2 when MAL-SGN008A, FT -439B Main Steam 'flow i 

• directed 	 I transmitter fails high 

Role Play 	 Acknowledge req uests for . I&C will develop a troubleshooting plan 
I&C to troubleshoot 

Role Play 	 If called about tripping Inform team that bistables are to be tripped. 
bistables 

Event 3 Actuate Trigger 3 MAL-EPS008L, Fault on MCC-28 
. At lead evaluator direction 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of otTsite power, 
Loss of all EDG to ECA-O.O. 
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Role Play When NPO contacted 

Event 4 . Actuate Trigger 4 
i At lead evaluator direction 

Role Play When ConEd contacted 

Event 5 Occurs - 2 minutes after 
event 4 

Event 6 60 seconds after AFW 
established 

Role Play If asked •.Unit 3 has tripped 
and is stable on the EDGs. 
The IP 3 SM should state 
that Unit 3 meets the 
emergency plan EAL 6.1.1 
classification if only IP3 
were affected 

Role Play If dispatched to App R DG 

NPO will report that investigation with FIN 
reveals that the breaker appears to have a 
mechanical issue that caused it to open. No 
flags were up on the breaker. 

Alternate Path-If team does not use 28A, 
and team requests changing out the MCC 
breaker, report that time compression is 
being used and that a spare breaker has 
been inserted in the cubicle. Remove the 
malfunction and then mechanically close the 
breaker from the Rack inl Rack out LOA. 

MAL.-EPS001, Loss of Station Aux 
Transformer 

ConEd reports wide spread blackout across 
. CT. Westchester, and NYC, and Long 
i Island 

MAL-SWD003A, Main Generator trip 

345KV EASTVIEW LINE FAULT 

MAL-DSG007A, 21 EDG Trips. Loss of All 
AC Power - ECA-O.O. 

After 1 minute. report that there is a lot of oil 
all around the diesel and it cannot be run. 

U2 NRC 2012 Scenario I: Power Escalation from \5%, FT-439B fails high, MCC-28 trips, Loss of offsite power, 
Loss of all EDG to ECA-O.O. 
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After 
equipment 
in pullout in 
ECA-O.O 
step 6 

Restore 22 
EDG: 

Role Play 

To Start 22 EDG 

Delete air start malfunction 
on Director ( MAL
DSGOO3B). 

Actuate trigger 6 to start 
the EDG 

After it starts. call again to 
ensure that they know it 
has been started. 

Perform requested NPO 
actions except any that 
restore power other than 
22 EDG as directed above. 

Restore 22 EDG. Deletes failure, resets 

and starts 22EDG. 


AFTER all four of the following conditions 

are met, NPO call CCR and let them know 

that you are ready to start 22 EDG: 


• Equipment placed in pullout 

• NPO dispatched to start EDGs 

• All 480V buses have been de-energized 
for>15 minutes 

CCR notified that 22 EDG is ready to start 
and CCR gave permission to start 22 EDG 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss ofoffsite power, 
Loss of all EDG to ECA-O.O. 

Page 7 of 17 



Op-Test No.: _1_ Scenario No.: _1_ Event No,: 	 Page _1_of ..1 

Event Description: Power Escalation 

TI....... 
 D, .. 	
Applicant's Actions or Behavior 

Note: 

The reactivity plan for the power ascension should be developed by the team in the briefing 
room prior to taking the watch. The plan could call for dilution and/or rod withdrawal 

CRS 	 Assigns roles for power ascension 

ATC Reviews reactivity plan 


ATC If rods are withdrawn: 


• Placeslverifies rods are in Manual 

• Withdraws rods 

• 	 Observes: 

0 Proper rod motion 

0 Tavg 

0 Power 

BOP Peer checks rod withdrawal 


ATC If dilution is performed: 


• Places RCS Makeup control to Stop 

• Place RCS Makeup Mode selector to Dilute 

• Adjusts integrator to desired dilution amount 

• Places RCS Makeup control to Start 

• 	 Observes: 

0 Proper makeup response 

0 Tavg 

0 Power 

BOP 	 Peer check dilution 

Adjust Low Flow Feed Reg Valves to maintain SG levels. 

Lead Evaluator When the following has been demonstrated/observed: 

• Sufficient load ascension. 

• Sufficient normal plant operations by the BOP, 

Then instruct Booth to insert Event 2, 

U2 NRC 2012 Scenario 1; Power Escalation trom 15%, FT -4398 fails high. MCC-28 trips. Loss of offsite power, 
Loss of all EDG to ECA-O.O. 
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Op-Test No.: _1_ Scenario No.: _1_ Event No.: ~ 	 Page _1_of J. 

Event Description: 23 SG Controlling Steam Flow Transmitter Fails High 

Time Position 	 Applicant's Actions or Behavior 

BOP/ATC 	 Diagnose failed instrument: 


High Steam Flow Channel Trip Alarm 


High Steam Flow indicated for 23 SG 


BOP 	 Refers to ARPs for alarms 

ATC 	 Places Channel A in service for 23 SG Steam Flow (may switch to the A 
Channel for Feed Flow as well) 

CRS Directs team to perform immediate operator actions of 2-AOP-INST-1 

ATC Checks all instruments listed in 2-AOP-INST-1 

CRS 	 Implements 2-AOP-INST-1 

• Verifies no other instrument failures 

• Ensures actions have been taken to stabilize the plant 

• 	 Refers to Tech Spec Table 3.3.2-1 

0 6 hour AOT to trip bistables 

• Directs tripping of bistables (may ask SM for direction) 

Lead Evaluator 	 If the CRS asks the SM if bistables are to be tripped, a cue to trip bistables 
will be given. 

BOP Trips the following bistable: 

In Rack A-11 Loo!, 3B SF > FWF 

Lead Evaluator When bistables have been tripped, direct the Booth Instructor to insert 
trigger for Event 3 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss ofoffsite power, 
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Op-Test No.: Scenario No.: _1_ Event No.: -L 	 Page _1_of ...1 

Event Description: MCC-28 Trip on overcurrent. 

Time I Position 	 Examinee's Actions or Behavior 

IBOP/ATC Diagnose loss of MCC-28 

BOP 	 Diagnose loss of power to two CRD Fans and review ARP-SLF Window 4-5, 
Common Control Rod Cooling Fan Tripped. 

• 	 Verify fans are available for restart 

i • 	 Restart tripped fans on MCC-28A 

I 
CRS ' 	Direct implementation of ARP-SHF Window 3-8, MCC-28 Auto Trip. 

i 	 i 

i BOP 	
i 

Restart CRD Fans 

Lead Evaluator 	 NPO will report that investigation with FIN reveals that the breaker appears to have 
a mechanical issue that caused it to open. No flags were up on the breaker. 

Alternate Path- if team requests changing out the MCC breaker report that time 
compression is being used and that a spare breaker has been inserted in the 
cubicle. Remove the malfunction and then mechanically close the breaker from the 
Rack inl Rack out LOA. 

CRS 	 Review TRM for loss of power to VC Sump Pump 

• 	 TRM 3.4D Condition B- Start operable sump once per 24 hours and 
restore failed pump within 7 days. 

i 

Lead Evaluator I	Proceed to next event following crew brief, or at the discretion of the Lead 
Evaluator. 

U2 NRC 2012 Scenario 1: Power Escalation from 15%, FT -4398 fails high, MCC -28 trips, Loss of offsite power, 
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Op-Test No.: _1_ Scenario No.: Event No.: -±- Page _1_of J. 

Event Description: Loss of offsite power due to Loss of Station Aux Transformer. 

! 
Time Position Examinee's Actions or Behavior 

BOP/CRS Diagnose loss of offsite Power 


I 


ATC I Diagnose loss of 21 Charging Pump 


ATC Start 22 Charging Pump 

l 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT -4398 fails high, MCC-28 trips, Loss of offsite power, 
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Op-Test No.: _1_ Scenario No.: _1_ Event No.:-.L 	 Page _1_of J. 

Event Description: Complete loss of off site power resulting in a Reactor Trip 

Time Position 	 Examinee's Actions or Behavior 

CRS 	 When Unit trips, direct team to perform immediate actions of E-O 

• Verifies immediate actions using the procedure. 

ATC 	 Verifies Reactor Trip: 

• Reactor trip breakers open 

• Nuclear flux decreasing 

• Rod bottom lights lit 

• IRPls < 12.5 inches Turbine is tri 


ATC Verifies Turbine Trip by observing stop valves closed 


BOP 	 Check status of 480V buses 


Observe ONLY bus SA is energized 


ATC Check SI status 


Determine SI is not 


BOP Check AFW status 


Manually aligns 22 AFWP to supply> 760 gpm to the S/Gs 


Soon after AFW flow is established, 21 EDG will trip 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT -439B fails high, MCC-28 trips, Loss of offsite power, 
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Op-Test No.: _1_ Scenario No.: _1_ Event No.: l 	 Page _1_of .1 

Event Description: 21 EDG will trip and team will enter ECA-O.O. 

Time Position 	 Examinee's Actions or Behavior 

. CRS 	 Transitions to ECA-O.O, Loss of All AC Power and directs crew actions during 
implementation of ECA-O.O 

ATC Verify Reactor trip 

• Reactor trip breakers open 

• Nuclear flux decreasing 

• Rod bottom lights lit 

• IRPls < 12.5 inches Verify Turbine is tripped 


ATC • Verifies Turbine Trip by observing stop valves closed 


BOP Check if RCS is isolated 

o Isolates letdown 

o Close LCV-459 

o Close 200A, B, and D 

BOP Verifies AFW flow> 400 GPM 

CRS/BOP Try to restore power 

o Manually actuate Safety Injection 

I 

There is no 138KV from the Buchanan Switchyard. 138KV and 
Lead Evaluator 13.8KV are NOT available. IF asked, the team can attempt 

starting the Appendix R DG to restore 13.8KV supply. NPO will 
report major oil system failure and DG is not available. If asked, 
Unit 3 has tripped and is stable on the EDGs and meets 
Emergency Plan NUE classification if only IP3 were affected. 
ConEd reports widespread blackout across CT, Westchester, 
NYC and Long Island 

U2 NRC 2012 Scenario 1: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of offs ite power, 
Loss of all EDG to ECA-O.O. 
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Op-Test No.: _1_ Scenario No.: _1_ Event No.:....§.... Page-Lof .2 

Event and team will enter ECA-O.O. 

BOP Place equipment to Pullout 

• Containment Spray Pumps 

• SI Pumps 

• FCUs 

• Motor Drive ABFPs 

• Turning Gear Oil pump 

• Bearing Oil pump 

• Turbine Auxiliary Oil pump 

• CCW Pumps 

• RHR Pumps 

Reset Safety Injection when directE!d by the CRS 

CRS Direct ROIBOP to reset Safety Injection 

Dispatch Personnel to Locally Close Valves to Isolate RCP Seals and Place Valve 
Switches in CLOSED position 

• MOV-222, Seal Water Return Isolation 

• RCP Seal Injection valves 250A, B, C, and D 

• FCV-7ag, CCW return From RCP Thermal Barrier 

Isolate the CST 

Initiate depressurization of Steam Generators. 

U2 NRC 2012 Scenario I: Power Escalation from \5%, FT-439B fails high, MCC-28 trips, Loss of offsite power, 
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Op-Test No.: _1_ Scenario No.: _1_ Event No.:-L-	 Page _1_of .1 

Event Description: 22 EDG will be repaired and started 

AFTER all of the following conditions are met, NPO call CCR and let them know 
that he is ready to start 22 EDG: 

o 	 NPO has been dispatched to isolate RCP seal injection per ECA-O.O step 8 

o 	 All 480V buses have been de-energized for >15 minutes (use time from RX 
trip on PICS) 


Lead Evaluator 

o 	 CCR has been notified by NPO that 22 EDG is ready to start and CCR has 

provided permission to NPO to start 22 EDG 

THEN clear the air start failure, reset 22 EDG, and start it: 

o 	 Delete air start malfunction: DMF MAL-DSG003B 

o 	 Initiate trigger 6 

i CRS , Provide permission to NPO to start 22 EDG 

BOP Diagnose 22 EDG is running and bus 2AJ3A energized 

o 	 Observe no SW pump running 

o 	 Manually start 22 ESW Pump 

CRS Ensure SW Pump running for 22 EDG 

CRS Continue recovery actions with ECA-O.O step 24 

Refers to step 18b to reset SI 

Directs actions to load onto 2A13A 

BOP Reset SI (if not previously reset) 

Verify EDG SW valves open 

loaded onto bus 2AJ3A 

RS Transition to ECA-O.1 OR ECA-O.2 

Lead Evaluator After review of the scenario set for the exam, this scenario may be terminated at 
this point provided a valid exam with the required attributes is given to all 
candidates. 

U2 NRC 2012 Scenario 1: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of otTsite power, 
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Post Scenario Event Classification 

Event Classification - Site Area Emergency Alert 

EAL 6.1.4 following determination of the inability to power required core cooling 
systems with alternate power sources for greater than 15 minutes and loss of all AC for 
greater than 15 minutes 

U2 NRC 2012 Scenario I: Power Escalation from 15%, FT-439B fails high, MCC-28 trips, Loss of otfsite power, 
Loss ofall EDG to ECA-O.O. 
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Turnover Information 


DatelTime: Today/Now 

Condition: PowerOps 

% Power: 16% 

Xenon: Equilibrium 

RCS Boron: 1621 ppm 

PZR Press Control: Channel 1 

PZR Level Control: Channel 2 

RCS Total Leakage: 0.1 gpm 

RCS Unidentified Leakage: 0.01 gpm 

Condenser Air leakage 6SCFM 

RCS Gas activity 1.78E-2 jJCi/cc 

Risk Assessment: Yellow 

Plant Equipment Status: 

1. 	 23 EDG is out of service due to a malfunctioning governor. Maintenance is 
complete and post maintenance testing will be performed this shift. 

2. 	 TS 3.8.1.B surveillance requirement last performed 3 hours ago. 
3. 	 21 and 22 EDGs are protected equipment. 138KVand 13.8KV Offsite Power 

Supplies are protected. 

Instructions: 


Return power to 100% at 200 MW/hr. 


U2 2010 NRC Exam Scenario 4 Turnover Sheet 



Facility: Indian Point 2 Scenario No.: _2_ Op-Test No.: _1 

Examiners: Operators: 

Initial Conditions: 
The Plant is in a 100% normal full power lineup. 

Turnover: 

21 Charging Pump and 21 CCW pump are out of service. 

Event Malf. No. 
No. 

1 XMT 

RCS043A 

2 N/A 

3 MAL 
CRF002AV 

4 MOT 
CVCOO4A 

5 MAL 
SGNOO4A 

6 PLP 
RHR033 

PLP 
RHR022 

RLY 
PPL487 

RLY 
PPL488 

MOV 
RHR011 

Event 
Type· 

I (ALL) 
TS (CRS) 

R(ATC) 
N (CRS) 
N (BOP) 

C (ATC) 
C (CRS) 
TS (CRS) 

C (ATC) 
C (CRS) 
TS (CRS) 

M (ALL) 

M (ALL) 

Event 

Description 


RCS Loop 2:3 T -Hot fails high 

Rapid Load Shutdown 

Control Rod P-6 "ratchets in" during rod motion. 

22 Charging Pump trips. 

Steam Break down stream of 21 MSIV & Check Valve in Aux 
Boiler Feed Pump Buildina. 

LOCA outside Containment in Primary Auxiliary Building (PAB) 

Safety Injection fails to Auto Actuate requiring Manual Actuation. 

RHR valve 746 will fail to auto open requiring Manual Action 

* (N)ormal, (R}eactivitv, (l}nstrument, (C)omponent, (M)aior 



Session Outline: 

The evaluation begins with the plant at 100% power steady state operation. 

21 Charging Pump and 21 CCW pump are out of service. 

Shortly after the crew assumes the watch 23 Loop T-hot instrument fails high. 
The team will take actions in accordance with 2-AOP-INST-1, Instrument and 
Controller Failures. 

The Shift Manager will call the control room and report that 24 SG Feed 
Regulating Valve air line has been damaged by a maintenance crew. The shift 
manager will direct the team to begin a rapid shutdown in accordance with 2
AOP-RSD-1. 

After adequate power reduction has taken place, Control Rod P-6 will ratchet into 
the core due to a movable gripper failure, requiring the load reduction to be 
stopped and the condition evaluated per 2-AOP-ROD-1. 

After the load reduction is resumed, 22 Charging pump will trip. The crew will 
respond using 2-AOP-CVCS-1 and isolate letdown. Charging and letdown then 
will be re-established. 

Subsequently a Main Steam Rupture will occur downstream of 21 MSIV and 
check valve. The team may use 2-AOP-UC··1 to trip the reactor and close the 
MSIVs. 

Simultaneously with the reactor trip. a rupture will occur on the RHR discharge 
header outside of containment. Automatic SI will fail to actuate when demanded, 
requiring manual actuation. 

The team will progress through E-O and may determine that RCP trip criteria is 
met. (This depends on the magnitude of the cooldown during the steam break.) 
The BOP will manually open MOV-746 while performing E-O Attachment 1. The 
team will continue in E-O until a transition to ECA-1.2 is directed. In ECA-1.2, the 
source of the LOCA outside containment will be identified and isolated. The 
scenario is terminated when the team has determined a transition to E-1 is 
required. 

Procedural flow path: 2- AOP-INST-1, 2-AOP-RSD-1, 2-AOP-ROD-1, 2-AOP
CVCS-1, 2-AOP-UC-1, 2-E-O, 2-ECA-1.2, 2-E-1. 



Scenario Critical Task and Event Analyses 

Critical Tasks: 

CT-1 

Manually actuate at least one train of SIS-actuated safeguards before any of the 
following: 

• 	 Transition to any E-l series, E-2 series, or E-3 series procedure or transition to 
any FRP. 

• 	 Completion of step 5.a of ES-O.l. 

Actions to complete task: 

Automatic actuation of 51 will not occur. Team must manually actuate 51 via 
pushbuttons. 

CT-2 

When RCP trip criteria are met, trip all RCPs prior to completion of the first step in the 
EOP network that directs tripping RCPs. 

Actions to complete task: 

BOP/ATC will secure RCPs once the RCP trip criteria is met 

CT-3 

Isolate the LOCA outside of containment before transition out of ECA-l.2. 

Actions to complete task: 


BOP/ATC will Close RHR pump cold leg injection valves 746 and 747 




Credited Events: 

1. 	 RCS Loop 23 T-Hot fails high. The ATC should diagnose the event with 
help from the BOP. ATC should take Charging pump control and Rod 
control to manual control and perform the immediate actions of AOP
INST-1. CRS will implement the AOP. BOP will remove the affected 
channel from service. 

2. 	 Team will commence Rapid Shutdown. CRS will supervise activities of 
the crew. ATC will develop a reactivity plan for the shutdown and perform 
the shutdown. BOP will perform peer checks and load reductions. 

3. 	 Control Rod P-6 "ratchets in" during rod motion. CRS will evaluate Tech 
Specs. ATC will verify or place rod control in manual. 

4. 	 22 Charging Pump trips. BOP will close 200A, B, C and LCV-459. ATC 
will start a charging pump. BOP will restore letdown. 

5. 	 Steam Break down stream of 21 MSIV & Check Valve in Aux Boiler Feed 
Pump Building. CRS will direct actions of AOP-UC-1. ATC will manually 
trip the reactor and verified it is tripped. BOP will close all MSIVs. 

6. 	 LOCA outside containment in the PAB. ATC will manually initiate SI when 
the auto actuation fails. BOP will be operating equipment on the panel in 
accordance with Attachment 1 including opening RHR 746 which will fail 
to auto open. ATC will secure RCPs when sub-cooling lowers and reset 
SI. CRS will diagnose LOCA outside containment and transition to ECA
1.2. CRS will coordinate and supervise activities. BOP will isolate the 
LOCA by closing RHR pump cold leg injection valves 746 and 747. 



Simulator Setup and Instructor Directions 

Setup/Event 

IC Reset 

SES Setup 
Schedule 
File 

Floor Setup 

Event 1 

Role Play 

Event 2 

Event 3 

INSTRUCTOR 

ACTIONS 


118 

Load schedule and 
verify malfunctions and 
over-rides have been 
entered 

Perform setup checklist. 

Place pump control 
switch for 21 Charging 
Pump in TPO and apply 
danger tag. 

Place pump control 
switch for 21 CCW 
Pump in TPO and apply 
danger tag. 

Actuate Trigger 1 
At lead evaluator 
direction 

Acknowledge req uests 
for I&C to troubleshoot 

As SM tell team to 
commence rapid 
shutdown 

. Occurs following rod 
motion: 

EXPECTED RESPONSE/INSTRUCTOR 
CUES 

Reset Simulator to 100% power IC. 

o 	Racks out 21 Charging Pump 480V 
breaker. 

o 	Racks out 21 CCW Pump 480V breaker. 
o 	Loads movable gripper malfunction on 

control rod P-6. 
o 	Loads failure of Auto SI master relays SIA

1&2. 
o 	Loads auto open failure MOV-746. 
o 	Loads steam line break on trigger 1. 
o 	Sets conditional trigger 30 which auto 

actuates when reactor trip occurs. 
o 	Loads malfunctions to cause RHR piping 

LOCA outside containment on trigger 30. 
o Loads failure of 23 MSIV Remote Closure 
Watch team walks the panels and informs 
Lead Evaluator when ready to take the watch. 

Place Protected equipment placards on the 

other Charging and CCW pumps. 

Update the Protected Equipment LCD screen. 


XMT-RCS043A RCS Loop 23 hot leg 

temperature fails high 


I&G will develop a troubleshooting plan 


Team begins load reduction using 

AOP-RSD-1 


Rod P-6 ratchets in during rod motion 

IMF MAL-CRF002AV 




Simulator Setup and Instructor Directions 

Setup/Event 
INSTRUCTOR 

ACTIONS 

Role Play Acknowledge requests 
for I&C to troubleshoot 

Acknowledge requests 
for Reactor Engineer 
assistance. 

Event 4 	 Actuate Trigger 4 
At lead evaluator 
direction: 

Event 5 	 Actuate Trigger 5 
At lead Evaluator 
direction 

Role Play 	 When NPO dispatched 

Role Play 	 When RO/CRS are 
checking SI flow in E-O 
step 8. 

Nuclear NPO calls CCR 
I to report: 

Role Play 	 When NPOs 
dispatched: 

EXPECTED RESPONSE/INSTRUCTOR 

CUES 


I&C will develop a troubleshooting plan 
Using "time compression" report back that 
I&C troubleshooting has discovered an open 
circuit on the movable gripper circuit for rod P
6. 

Reactor Engineer will report to CCR. 
Using "time compression" report back that RE 
has determined CCR should allow rod P-6 to 
ratchet the rest of the way into the core rather 
than attempting to retrieve it. 
MOTCVC004A winding short in 22 Charging 
Pump 

Steam Line Rupture Downstream of MSIVs. 

RCS Leak Outside ofVC. Failure of 

automatic actuation of Safety Injection. 


• Manual initiation required. 

Close 23 MSIV without delay. 

"A large leak of steam is billowing up from the 
mezzanine area. I cannot get close due to 
steam" 

Perform field actions as requested. 



Op-Test No.: Scenario No.: ..L Event No.: _1_ Page _1_of .1 

Event Description: Loop 23 Hot leg temperature fails high 

_Time Position 

BOP/ATC 

BOP 

ATe 

CRS 

ATC 

CRS 

Lead Evaluator 

BOP 

CRS/ATC 

Lead Evaluator 

Applicant's Actions or Behavior 

Diagnose failed instrument: 

High T -AVE 568F 

T AVE Deviation 

OVERPOWER Delta-T Channel Trip or Rod Stop 

OVERTEMP Delta-T Channel Trip or Rod Stop 

Delta-T Deviation 

T AVE T REF Deviation 5F 

T AVE Loop 3 reading higher than normal 

Rod Step Speed indicating 72 

Refers to ARPs for alarms 

Place Rod control and Charging Pumps to manual 

Directs team to perform immediate operator actions of 2-AOP-INST-1 

':neCKS all instruments listed in 2-AOP-INST-1 

Implements 2-AOP-INST-1 

• Verifies no other instrument failures 

• Ensures actions have been taken to stabilize the plant 

• 	 Refers to Tech Spec Table 3.3.2-1 


0 72 hour AOT to trip bistables 


• Directs tripping of bistables (may ask SM for direction) 

If the CRS asks the SM if bistables are to be tripped. a cue to trip bistables 
will be given. 

Trips the following bistables: 


In Rack D-10 Switch T/412A to DEFEAT LOOP 3 


In Rack B-8 Switch T/411B to DEFEAT LOOP 3 


Return Rod control and Charging Pumps to AUTO 


Inform team that a Rapid Shutdown is required due to 24 SG Feed 
Regulating Valve air line has been damaged by maintenance. Perform 
plant Shutdown in 2 hours. 



Op-Test No.: _1_ Scenario No.: -L Event No.:-L Page _1_of ..1 

Event Description: Perform Rapid Shutdown 

Time Position Examinee's Actions or Behavior 

CRS Develop shutdown plan and reactivity plan. 

ATC 

CRS Supervise activities of the crew during rapid shutdown. 

0 Performs a crew brief on shutdown plant. 

0 Directs the RO to perform the reactivity plan. 

0 Directs load reduction. 

ATC Develops reactivity plan. 

0 Borates the reactor. 

0 Monitors critical parameters during load reduction. 

BOP Performs actions as directed by the CRS during load reduction. 

0 Peer checks reactivity manipulations (when personnel available). 

0 Performs load reduction when directed by CRS. 

ATC When rod motion occurs, diagnoses rod P-6 is misaligned. 

CRS 0 Discuss stopping the shutdown. 

0 Stabilize the plant per AOP-RSD-1 Attachment 1. 

Lead Evaluator Proceed to next event when the team diagnoses a misaligned control rod. 



Op-Test No.: _1_ Scenario No.: -L Event No.:-L 	 Page _1_of .1 

Event Description: Control Rod P-6 "ratchets in" during rod motion 

Time Position 	 Examinee's Actions or Behavior 

Lead Evaluator . Rod P-6 has a failed moving gripper. 
Alarm SF 2-7 Control Rod or Power Distribution Trouble. 
Alarm FC 2-4 NlS Power Range Channel Deviation 3%. 
Control Rod P-6 IRPI indicates lower than the rest of Control Bank D. 
PICS alarms for Rod to Bank deviation and Rod to Rod deviation. 

CRS Diagnose Rod P-6 misaligned (dropped if rod motion not stopped). 


ATC 


CRS Implement AOP-ROD-1. 


Supervise the actions of the crew during AOP-ROD-1. 

CRS Perform AOP-ROD-1 actions: 

ATC 0 Check if entry into the AOP was due to continuous unwarranted rod 
motion. 

0 Go to section for Misaligned Rod. 

0 Determine that the malfunction is clearly a misaligned rod. 

0 Verify Rod Control is in manual and operate rods in manual as directed by 
CRS. 

0 Direct I&C to investigate. 

CRS Evaluate the following TS: 

3.1.4 (Rod Group Alignment Limits). 

3.2.3 (Axial Flux Difference (AFD)). 

3.2.4 (Quadrant Power Tilt Ratio (QPTR)). 

(Cue from Reactor Engineer) 

• Continue with AOP-RSD-1 Shutdown. JALL 

Lead Evaluator 	 At the discretion of the Lead Evaluator, direct the Booth Instructor to actuate 
trigger 4. 



Op-Test No.: _1_ Scenario No.:..L Event No.: .A... 	 Page _1_of .1 

Event Description: 22 Charging Pump trips 

Time Position Examinee's Actions or Behavior 

ATC Diagnose trip of 22 Charging pump 

BOP Perform ARPs for associated alarms 

0 SH 3-10 480V SWGR Motor Trip (Common) 

0 SF 3-5 RCP Thermal Barrier Low Delta-P e 
Dispatch NPO to 22 Charging pump, to 480V room breaker, and to standby pump 
selected for start. 

Direct actions of AOP-CVCS-1, "Loss of Charging or Letdown"CRS 

Perform AOP-CVCS-1 actions as directed by CRS CRS 
0 Close 200A, B, C and LCV-459 

BOP 	 0 Verify VCT level > 9% 
0 Check 112C open 
0 Determine indications of gas buildup in charging pump suction did not 

exist prior to pump trip 

0 Start selected Charging pump 
ATC 

0 Adjust speed to control RCP seal injection 
I 
! 0 Restore letdown per Attachment 2 

BOP 

NOTE: Team may utilize ARP SFF, Window 3-5 "Low Thermal Barrier Delta-P to Lead Evaluator 
start a charging pump. 

Monitor PRZR Level. 	 If ~65.1%, then evaluate ITS 3.4.9. CRS 
Evaluate TRO 3.1.B.1.c) Boration Systems requirements. 

Lead Evaluator 	 When charging and letdown have been reestablished, proceed to the next event. 
At the discretion of the lead evaluator, direct the Booth Instructor to actuate trigger 
5 



Op-Test No.: _1_ Scenario No.: -.L Event No.: 	 Page _1_of ..1 

Event Description: Steam Break down stream of 21 MSIV and Check Valve in the AUX Boiler Feed Pump 
Building 

Time Position Examinee's Actions or Behavior 

CRS Diagnose Steam Leak. 

ATC 

. CRS Implement AOP-UC-1 

ATC Direct operators to perform the following: 

0 Manually trip the reactor. 

0 Verify the reactor is tripped. 

BOP 0 Close MSIVs. 

CRS 0 Go to E-O. 

Lead Evaluator 	 When the reactor trip breakers open the LOCA commences on the RHR piping in 
the PAB piping penetration. SI will fail to actuate. The team will perform E-O and 
successfully isolate the leak in ECA-1.2 



Op-Test No.: _1_ Scenario No.: --L Event No.:....2.... 	 Page _1_of .1 

Event Description: LOCA outside containment in the PAB. SI fails to Auto actuate and RHR valve 746 will 
fail to auto open 

Time Position Examinee's Actions or Behavior 

CRS When Unit trips, direct team to perform immediate actions of E-O 

• Verifies immediate actions using the procedure. 

ATC 	 Verifies Reactor Trip: 

• 	 Reactor trip breakers open 

• 	 Nuclear flux decreasin!~ 

• 	 Rod bottom lights lit 

• IRPls < 12.5 inches Turbine is tri 


ATC Verifies Turbine Tri valves closed 


BOP Check status of 480V buses 


ATC 	 Check SI status 

Manually actuate at least one train of SIS-actuated safeguards before any of 
the following: 

o 	 Transition to any E-1 series, E-2 series, or E-3 series procedure or 
transition to any FRP 

o 	 Completion of step 5 .. a of ES-O.1 

BOP 	 Perform E-O immediate actions. 


Perform E-O Attachment 1. 


o 	 Start a charging pump. 

o 	 Dispatch NPO to reset lighting and MCCs 24A, 27 A, 29A. 

o 	 Stop Condensate Pumps. 

o 	 Check automatic actions. 

o 	 OPEN MOV-746. 



Op-Test No.: _1_ Scenario No.: -L Event No.:-2.._ Page -Lof.1 

Event Description: 
fail to auto open 

ATC 

CRS 

CRS 

CRS 

ATC 

BOP 

Lead Evaluator 

LOCA outside containment in the PAB. SI fails to Auto actuate and RHR valve 746 will 

Examinee's Actions or Behavior 

Perform actions directed by CRS. 

o Dispatch NPO to align service water valves. 

o Start 25 SWP. 

o When RCS sub-cooling lowers, check RCP trip criteria and stop all RCPs. 

o Reset SI. 

o Diagnose abnormal PAB radiation due to LOCA outside containment. 

When RCP trip criteria are met, trip all RCPs prior to completion of the first 
step in the EOP network that directs tripping RCPs. 

Evaluate plant conditions and diagnose LOCA outside containment. 

Transition to ECA-1.2 and supervise the actions of the crew to identify and isolate 
the leak. 

Perform ECA-1. 2 actions. 

o SI reset. 

o Close RHR pump cold leg injection valves 746 and 747. 

o Observe 

Diagnose LOCA outside containment has been isolated. 

Isolate the LOCA outside of containment before transition out of ECA-1.2. 

(Team will close 746 and 747) 

Transition to E-1. 

Terminate scenario following transition to E-1, or at the discretion of the Lead 
Evaluator. 



Post Scenario Event Classification 

Event Classification - Site Area Emergency Alert 

EAL 4.1.3 Inability to isolate any primary system discharging outside 
containment AND Radiological release to the environment exists as a result. 



Turnover Information 


DatelTime: Today/Now 

Condition: PowerOps 

0/0 Power: 100% 

Xenon: Equilibrium 

RCS Boron: 1040 ppm 

PZR Press Control: Channel 1 

PZR Level Control: ChannE~12 

RCS Total Leakage: 0.1 gpm 

RCS Unidentified Leakage: 0.01 gpm 

Condenser Air leakage 6SCFM 

RCS Gas activity 1.78E-2 IJCi/cc 

Risk Assessment: Yellow 

Plant Equipment Status: 

1. 	 21 Charging pump is out of service for troubleshooting. Scoop tube positioner erratic 
operation. 22 and 23 Charging pumps are protected. 

2. 	 21 CCW pump is out of service to replace pump packing. 22 and 23 CCW Pumps are 
protected. 

Instructions: 

Maintain current 100% Steady State operations. 

U2 2010 NRC Exam Scenario 1 Turnover Sheet 



Facility: Indian Point 2 Scenario No.: 3 Op-Test No.: _1 

Examiners: Operators: 

Initial Conditions: 

Reset simulator to IC-115 

The Plant is at 30% power. 21 EDG is OOS for major PM. 


Turnover: 


Return plant to 100% power. 


Event Malf. No. 
No. 

1 N/A 

2 XMT
SGN037A 

3 MOC 

CCW003A 

MOC 

CCW001/2 

4 MAL
RCS002A 

5 MAL
RCS001A 

6 MOC
RHR003/4 

7 RLY
PPL085/09 
0 

Event 
Type* 

R (ATC) 

N (CRS) 

N (BOP) 


I (ALL) 

TS (CRS) 


C(CRS) 

C (BOP) 

TS (CRS) 


C (ALL) 

TS (CRS) 


M (ALL) 


C (CRS) 

C (BOP) 


C (BOP) 


Event 

Description 


Power Escalation 

PT -419C (31 SG C Channel Pressure) fails high causing 21 
ADV to fail open requiring manual closure. 

23 CCW Pump trips and 21 and 22 CCW Pump fail to auto start 

35 gpm RCS leak. 

Large Break RCS LOCA. 


RHR pumps will not auto start and need to be started manually. 


Failure of Containment Phase A requiring manual initiation. 


* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW 
Pump trip with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Session Outline: 

The evaluation begins with the plant at 30% power steady state operation. The team is 
instructed to raise power to return to full load. The following equipment is out of service: 

• 	 21 EDG is out of service for 36 hours for malfunctioning governor. Maintenance 
is in progress with expected return to service this shift. 

After starting the power ascension, a SG pressure channel (PT -419C) fails high. The 
team will take actions in accordance with 2-AOP-INST-1, Instrument/Controller Failures. 

Prior to completion of the Subsequent Actions of 2-AOP-INST-1, 23 CCW Pump will 
trip. 21 and 22 CCW Pumps will fail to auto start requiring the BOP to manually start 21 
or 22 CCW Pump before RCP trip is required. 

After CCW is restored, a 35 gpm RCS leak will occur. The crew will diagnose RCS 
leakage, quantify the leak rate and take actions per 2-AOP-LEAK-1. 

Large Break LOCA will occur. The team will perform actions of E-O, Reactor Trip or 
Safety Injection. Both RHR Pumps will fail to Auto start and must be started manually. 
Containment Isolation Phase A will fail to auto actuate requiring manual actuation by the 
operator. Fan Cooler Units 23 and 25 will trip due to bearing failures and will remain out 
of service for the remainder of the scenario. The team will subsequently transition to E
1, Loss of Reactor or Secondary Coolant. 

When RWST level decreases to 9.24 feet, the team will transition to ES-1.3, Transfer to 
Cold Leg Recirculation. The team will take the appropriate action to place a train of 
recirculation in service. The scenario is terminated when recirculation is established to 
one train and SI pumps are secured. 

Procedure flow path: 2-AOP-INST-1, 2-AOP-CCW-1, 2-AOP-LEAK-1, 2-E-0, 2-E-1, 2
ES-1.3 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Scenario Critical Task and Malfunction Analyses 

Critical Tasks: 

CT-1 

Manually start at least one low-head ECCS pump before completion of E-O Attachment 
1. 

Actions to complete task: 


21 and 22 RHR Pumps will be started. The team may notice that the pumps did not start 

and start them due to an automatic system not working properly. E-O main body has a 

prompt to check RHR Pump status, and Attachment 1 checks RHR Pump Status. 


CT-2 


Close containment isolation valves such that at least one valve is closed on each critical 

penetration before the end of the scenario. 


Actions to complete task: 


Automatic Phase A will not work and manual use of pushbuttons is successful; 


CT-3 


Transfer to cold leg recirc and establish minimum ECCS requirements of ES-1.3 prior to 

core uncovery based on CET temperature exceeding 700°F. 


Actions to complete task: 


Team will have to establish cold leg recirc per ES-1.3. Failure of the team to adequately 

progress through ES-1.3 could lead to having to secure all injection into the RCS (when 

RWST level reaches 3 ft.) prior to establishing internal recirc. 


U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Credited Events: 

1. 	 Power escalation. ATC will add positive reactivity via dilution and/or rods. BOP 
will increase MTG load. CRS will coordinate activities. 

2. 	 PT -419C fails high. The ATC should diagnose the event with help from the BOP. 
The ATC will place 21 SG ADV in manual and closed. The CRS will implement 
the AOP and have the BOP trip bistables. This malfunction also requires 
evaluation of Tech Specs by the CRS. 

3. 	 23 CCW Pump will trip. 21 and 22 CCW Pumps will fail to auto start requiring the 
BOP to manually start 21 or 22 CCW Pump before RCP trip is required. The 
CRS will coordinate and supervise activities. 

4. 	 RCS leak and LOCA. Initially the leak rate will be 35 gpm. There are no specific 
actions required by the team, so no actions are credited, however, time will be 
allowed for them to calculate leak rate. This will be challenging because of 
changing plant load and putting Excess Letdown in service. The CRS will have 
time to evaluate Tech Specs for the leak. 

5. 	 When the leak rate is increased to a LOCA, this will be a major malfunction. 

6. 	 RHR pumps do not auto-start. This will require manual action to prevent 
challenging core cooling. Credit is given to the BOP since this addressed by E-O 
Attachment 1, however, the CRS may direct the ATC to perform this action. 

7. Phase A will not actuate automatically. This will require manual action by the 
BOP to isolate containment. 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Simulator Setup and Instructor Directions 

Setup/Event INSTRUCTOR ACTIONS 

IC Reset Reset Simulator to IC-115 

Schedule Run schedule for NRC 
Setup Scenario 3. 

Floor Setup Perform setup checklist. 

Event 1 No Booth actions other 
than responding to 
requests and 
communications from the 
crew. 

Event 2 Actuate Trigger 2 (there is 
no trigger 1) 
At lead evaluator 
direction 

EXPECTED RESPONSE/INSTRUCTOR CUES 

Reset Simulator to 30% power IC. 

1. 	 Loads LOA·DSG055 to OFF 
2. 	 Loads LOA-DSG032 to OUT 
3. 	 Loads MOC-RHR003 to AUT_CLS 
4. 	 Loads MOC-RHR004 to AUT_CLS 
5. 	 Loads MOC-CCW001 to AUT CLS 
6. 	 Loads MOC-CCW002 to AUT =CLS 
7. 	 Loads RLY-PPL085 to STUCK_CONTACTS 
8. 	 Loads RLY-PPL090 to STUCK_CONTACTS 
9. 	 Loads XMT-SGN037A to 1400.00000 on event 2 
10. 	 Loads MOT·CCW003A to WINDING_SHORT on 

event 3 
11. 	 Loads MAL-RCS002A to 0.00650 on event 4 
12. 	 Loads MAL-RCS001A on event 5 
13. 	 Loads MOT-CNM010A after 30 to 


WINDING_SHORT on event 30 

14. 	 Loads MOT·CNM012B after 22 to 100.00000 on 

event 30 
15. 	 Loads RLY·PPL085 to N/A on event 20 
16. 	 Loads RLY-PPL090 to N/A on event 21 
17. 	 Create Event 30 jbkrta==O -desc RTA Open 
18. 	 Create Event 20 xdoi047f==1 -desc Phase A 


Train A Push Button 

19. 	 Create Event 21 xdoi048f==1 -desc Phase A 


Train B Push Button 


Hang protected equipment signs for 22 and 

23 EDGs. 

Place 21 EDG 52/EG1 to pullout and apply 

danger tag. 

Update the protected equipment PC. 

Ensure Rod Control is in manual 


Crew performs power ascension. 

21 	SG Pressure Channel C Fails High 

XMT-SGN037A FIXED OUTPUT failed high 
i with no ramp or delay. 

I 

U2 NRC 2010 Scenario 3: Power Escalation rrom 30%, SO Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Simulator Setup and Instructor Directions 

Setup/Event INSTRUCTOR ACTIONS EXPECTED RESPONSE/INSTRUCTOR CUES 

Role Play 	 Acknowledge requests for I&C will develop a troubleshooting plan. 

I&C to troubleshoot. 


When CRS asks SM if B/S Provide cue that SM requests bistables be 
should be tripped: placed in trip. 

Event 3 	 Actuate Trigger 3 23 CCW Pump trips 

At lead evaluator MOT -CCW003A to short the windings on 

direction the CCW Pump. 


Event 4 	 Actuate Trigger 4 35 gpm RCS Leak 
At lead evaluator 
direction. MAL-RCS002A failed to 0.003 no ramp or 

delay. 

EventS Actuate Trigger 5 LBLOCA31 CL 


At lead evaluator 

i direction. 	 MAL-RCS001A to TRUE with no ramp or 

delay 

Note: 

When SI is actuated, the following SI 

equipment will not auto-start (manual 

available): 

21 RHR Pump 

22 RHR Pump. 


The following will fail and not be able to be 

started either in Auto or Manual: 

23FCU 

25 FCU. 


Role Play If asked to investigate 23 Overcurrent trip actuated on both breakers. 
and 25 FCU failures: No obvious problem (no visual damage and 

no smell of burning or over heat condition). 

Role Play I At CCR Request: Per1:orm various LOAs per NPO Task List. 
: 

U2 NRC 20 I 0 Scenario 3: Power Escalation from 30%, sa Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 Required Operator Actions Form ES-O-2 

Op-Test No.: _1_ Scenario No.: Event No.: _1_ Page _1_of .1 

Event Description: Power Escalation 

l~ PO .. 

CRS 

ATC 

BOP 

BOP 

I ATC 

Applicant's Actions or Behavior 

Supervise the actions of the team during power reduction 

• 	 Refers to POP-2.1 Attachment 2, Reactor Power Ascension 
Checklist and Attachment 1, Operation At Power. 

• 	 Refers to Reactivity' Summary Sheet 

• 	 Develops and implements a reactivity plan (should be done prior 
to team taking watch) 

• 	 Directs the ATC to make reactivity additions 

• 	 Directs the BOP to make turbine load changes 

Commences dilution using :2-S0P-3.2, Reactor Coolant System Boron, 
and/or withdraws Control Rods to raise Tavg to support load increase. 

Observes: Tavg, Nls 

Peers Checks dilution and/or rod withdrawal. 

Initiate generator load increase at rate directed by CRS 

• 	 Monitor Tave - Tref deviation 

• 	 Coordinate load increase with ATC reactivity addition rate. 

• 	 Maintain Feed Water Regulating Valve controllers manual setpoint 
nulled during power reduction. 

Peers Checks MTG load increase 

U2 NRC 2010 Scenario 3: Power Escalation from 30%. SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure. RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 	 Required Operator Actions Form ES-D-2 

Op-Test No.: _1_ Scenario No.: ...L Event No.: ...L 	 Page _1_of J. 
i 

Event Description: PT -419C (31 SG C Channel Pressure) fails high causing 21 ADV to fail open 
requiring manual closure. 

i .... , e
I ...... Position Applicant's Actions or Behavior 

BOP Observes Steam line Delta-P 21 CHNL Trip 155 PSID alarm. 

ATC 	 Observes PI-419C is oeQQed hiQh and increased steam flow on 21 SG 

ATC 	 Diagnoses PT -419C has failed high 

ATC 	 Places 21 SG ADV in manual and closes valve 

CRS 	 Instructs team to perform immediate operator actions of 2-AOP-INST-1 

ATC 	 Checks all instrumentation associated with instrument failures covered by 
2-AOP-INST-1. No additional actions are necessary. Announces 
immediate actions complete. 

CRS 	 Instructs team that they are enterinQ 2-AOP-INST-1 

CRS/ATC 	 Re-checks aU instrumentation associated with instrument failures covered 
by 2-AOP-INST-1. Verifies that no additional actions are necessary. 

CRS 	 Evaluate TS 3.3.2. 

• 	 Function 1e and g. 

• 	 Function 4e. 

Determine Condition A requires review of table 3.3.2-1 and • 
associate actions. 

• 	 From table 3.3.2-1 determine Condition D requires bistables 
placed in trip within 72 hours. 

CRS Consults with SM to determine if bistables are to be tripped. 

When called the Booth will inform team that bistables will be tripped. 
The CRS may just elect to trip bistables without consulting SM. This 
is allowed per 2·AOp·INST·1 step 4.39. 

BOP 	 Trips bistables in Rack B·9: 

• 	 Loop 1C, Low Pressure SI 

• 	 Loop 1C, P1 <P4-A 

• 	 Loop 1 C, P4<P1·A 

Lead Evaluator When bistables are tripped have Booth initiate Event 3 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 

Page 8 of 17 



Appendix D Required Operator Actions Form ES-D-2 

Op-Test No.: _1_ Scenario No.: Event No.: -L Page _1_of J. 

Event Description: Trip of 23 CCW pump. 

Time Position Applicant's Actions or Behavior 

BOP Diagnose that 23 CCW pump has tripped: 

CRS Enters 2-AOP-CCW-1 

CRS/BOP CRS coordinate with BOP to manually start 21 or 22 CCW Pump 

Lead Evaluator When CCW is restored initiate Event 4 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 Required Operator Actions Form ES-O-2 

Op-Test No.: _1_ Scenario No.: Event No.: ~ Page _1_of ..1 

Event Description: 35 gpm RCS leak. 

Time Position 

CREW 

CRS 

Lead Evaluator 

ATC or BOP 

CRS 

CREW 

Lead Evaluator 

. . .. .A A 

Diagnose RCS Leakage: 

• VCT level decreasEI 

• PZR level decrease 

• Containment humidity increase 

• Containment Sump level increase 

Enters 2-AOP-LEAK-1 

Booth operator acting as SM or OM will ask CRS what implications leak 
rate has on continued operation. This will prompt determination of leak 
rate and evaluation of T.S. 

Team should quantify leak rate using: 

• Seal injection flows 

• Seal return flows 

• VCT level trend 

• PZR level trend 

Determine required shutdown due to leak rate. 

T.S. 3.4.13 requires leakage to be reduced within 4 hours. Be in Mode 3 in 
6 hours after 4 hours exceeded. 

Team may: 

• Adjust charging pump speed 

• Isolate Excess Letdown 

When team has quantified leak rate and CRS has evaluated T.S., have 
Booth initiate Event 5. 

U2 NRC 20 I 0 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with mUltiple actuation failures. 
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Appendix 0 Required Operator Actions Form ES-O-2 

Op-Test No.: _1_ Scenario No.: ....L Event No.: ~ Page _1_of ..1 

Event Description: Large Break ReS LOCA. 

Tim~ositlon Applicant's Actions or Behavior 


CRS Direct team to perform immediate operator actions of E-O 


ATC Verifies Reactor Trip: 

• Reactor trip breakers open 

• Nuclear flux decreasing 

• Rod bottom lights lit 

• IRPls < 12.5 inches 

ATe Verifies Turbine Trip by observing stop valves closed 

BOP Verifies Power to 480V Busses - all powered from offsite power 

ATe Verifies SI has actuated in both trains 

CRS Enters E-O and performs read-throuah of steps 1-4 

CRS Recognizes foldout criteria are met for tripping RCPs 

ATC Trips RCPs 


CRS Directs BOP to perform E-O Attachment 1 


Note: 


Actions will be continued on Event 6 and 7 D-2s 


U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 Required Operator Actions 

Op-Test No.: _1_ Scenario No.: ~ Event No.: l Page _1_of .1 

Event Description: RHR pumps will not auto start and need to be started manually. 

Time Position Actions or Behavior 

Note: 

Depending on how the crew responds, Events 6 and 7 may be addressed in either order. Also, 
since the BOP is performing Attachment 1 in parallel, the actions may be addressed at different 

points in E-O. 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS/ATC 

BOP 

CRS/ATC 

CRS 

CRS/ATC 

CRS 

Checks that RCS Press is <: 1750 psig 

Checks that High Head SI flow is indicated 

Checks that RCS Press is <: 350 psig 

Checks that RHR flow is indicated - it is not 

Starts 21 and 22 RHR Pumps 

Directs local closure of service water valves: 

FCV-1111/1112 

SWN-4,5,6,7 

When service water valves are reported closed, directs start of one non
Essential Service Water Pump. 

Continue verification steps in E-O 

May reduce AFW flow at ReS Temperature verification step 

Will transition to E-1 based on numerous indications of RCS leakage in 
containment 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SG Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 	 Required Operator Actions Form ES-O-2 

Op-Test No.: _1_ Scenario No.: ~ Event No.: l Page _1_of .1 

Event Description: Failure of Containment Phase A requiring manual initiation. 

Time Position 	 s Actions or Behavior 

BOP Will note that adverse containment conditions exist. 

BOP Will start one Charging Pump and adjust to maximum speed. 

BOP Will open LCV-112B and close LCV-112C 

BOP Place RCS makeup control to STOP 

BOP Opens 345 KV Switch F7-9 

BOP Checks all 480V busses em~rgized by offsite power 

BOP Dispatches NPOs to reset: 

• 	 Lighting 

• 	 MCC-24A, 27 A, 29A 

BOP Stops all condensate pumps 

BOP Verifies: 

• 	 FW isolation 

• 	 MSIV closure 

• 	 Service Water alignment 

• 	 SI Pumps alignment 

• 	 RHR Pump alignment 

• 	 Containment Fan Cooler status - note 23 and 25 have tripped and 
will remain out of service 

• 	 AFWflow 

• 	 Containment Ventilation isolation 

BOP Notes Phase A valves not closed 

BOP Presses both Phase A actuation push buttons 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, SO Pressure Failure causing ADV to open, CCW Pump trip 
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Appendix 0 	 Required Operator Actions Form ES-O-2 

I~ Position 	 Applicant's Actions or Behavior 

BOP Checks containment spray system 


BOP Verifies CCR AC in incident mode 


CRS 	 Announces entry into E-1 

CRS/ATC 	 Verifies: 

• RCPs are stopped 

• SGs not faulted 

• SGs not ruptured 

• Checks PORV/Block status 

ATC/BOP 	 Resets SI: 

• Close MFRV/Bypass FRVs 

• Place SI Defeat Keys in switches 

• Reset both trains SI 

BOP 	 Reset Phase A: 

• Put switches in Open for valves 1410, 1413, SOV-3518, 3519 

• Place CNTMT Rad Man WCPS valves to Open 

• Verify both airlock solenoid switches are in Incident 

• Place remaining SN panel Phase A switches to Close 

• Press both Phase A reset buttons (will not work) 

• Place Key Defeat switches in bypass 

• Press both Phase A reset buttons 

BOP 	 Reset Phase B: 


(If Containment Pressure <17 psig) 


Press both Containment Spray Reset buttons 


Press both Phase B Reset buttons 


BOP 	 Open PCV-1228 to establish Instrument Air to Containment 

Note: 


Around this pOint, RWST Level will reach 9.24 ft and the Crew will transition to ES-1.3 


BOP/ATC 	 Announce that both RWST Low Low 9.24 Ft. Alarms are up 

CRS 	 Announces entry in to ES-1.3 

U2 NRC 20 I 0 Scenario 3: Power EscalatIon from 30%, sa Pre:ssure FaIlure causmg ADV to open. CCW Pump tnp 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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Appendix 0 

CRS/ATC 

CRS/BOP 

CRS/BOP 

ATC 

ATC 

ATC 

CRS 

ATC 

CRS/BOP 

ATC 

Lead Evaluator 

Required Operator Actions Form ES-D-2 

Reset SI if not already done 

Dispatch NPO to CCW HXsi 

Stops Charging Pump and Secures PZR Heaters 

Reset Containment Spray 

Place Recirc Switches 1 and 3 to On 

Verifies: 

22 SI Pump stopped 

21 Containment Spray Pump stopped 

Both RHR Pumps stopped 

Verifies that Service Water Valves are closed (order sent out in E-O) 

Place Recirc Switch 2 to On 

Verifies: 

• One NESW Pump running 

• 3 CCW Pumps running 

• Stops 23 CCW Pump 

• Function Complete Light Lit 

Check 822A1B 746/747 OpEm 

Close 746 

Place Recirc Switch 4 to On 

Verify: 

• 21 Recirc Pump Running 

• MOV-1802A1B are open 

• Function Complete Light Lit 

The next steps verify adequate recirculation flow. Scenario can be 
terminated when flow is established. 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, sa Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, ReS leakage, LBLOCA with multiple actuation failures. 
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Post Scenario Event Classification 

Event Classification - Alert 

EAL 3.1.2 	 Primary system leakage exceeding the capacity (> 75 gpm) of a single 
charging pump. 

Candidate should understand that EAL 4. 1.3 SAE was challenged without automatic 
Phase A actuation 

U2 NRC 2010 Scenario 3: Power Escalation from 30%, sa Pressure Failure causing ADV to open, CCW Pump trip 
with auto start failure, RCS leakage, LBLOCA with multiple actuation failures. 
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DatelTime: 


Condition: 


% Power: 


Xenon: 


RCS Boron: 


Rods 


PZR Press Control: 


PZR Level Control: 


RCS Total Leakage: 


Turnover Information 

Today/Now 

Power Ops 

30% 

Equilibrium 

1529 ppm 

ce 0 -174 

Channel 1 

ChannE~' 2 

0.1 gpm 

RCS Unidentified Leakage: 0.01 gpm 


Condenser Air leakage 6SCFM 


RCS Gas activity 1.78E-2 ~Ci/cc 


Risk Assessment: Green 


Plant Equipment Status: 
,. ... -.. 

Plant is at 30% power. Power was reduced a week ago for work on 22 MBFP. The work 
is complete and power is to be returned to 100%. 21 EDG has been out for 12 hours 
due to a major PM. It is expected back in 24 hours. 

Instructions: 

Return power to 100% at 200 MW/hr. 

U2 2010 NRC Exam Scenario 4 Turnover Sheet 



Facility: Indian Point 2 Scenario No.: _4_ Op-Test No.: _1 

Examiners: Operators: 

Initial Conditions: 
The Plant is in a 100% normal full power lineup. 

Turnover: 21 AFW Pump of out of service for scheduled maintenance and is expected back within 4 
hours. 

Maintain 100% Power 

Event Malf. No. 
No. 

1 XMT 
CVC019A 

2 MAL 
RCS014D 

3 NA 

4 MAL 
RCS014D 

5 MAL 
EPS007D 

6 MAL 

SIS001 

7 AOV 
RCS003A 

SWI 
RCS006B 

SWI 
RCSOO6C 

6 AOV 
CVCOO6A 

Event 

Type· 


I (ALL) 

C (ALL) 
TS (CRS) 

R (ATC) 
N (CRS) 
N (BOP) 

M (ALL) 

C (ALL) 
i 

C (BOP) 

C (CRS) 
. C (ATC) 

C (CRS) 
C (BOP) 

Event 

Description 


VCT Level Transmitter L T -112 fails low 

6 gpm SG Tube Leak 24 SG 

Rapid Load Reduction/Shutdown 

Steam Generator Tube Rupture 

Bus 6A fault after Safety Injection 

Safety Injection Pump 21 Fails to Auto Start 

PORV 456 loss of control power when attempted to open 

Auxiliary Spray Valve 212 fails to open resulting in a transition to 
ECA-3.3 SGTR With Loss of Pressure Control 

* (N)ormal, (R)eactivity, (I)nstrument, (C)omponent, (M)ajor 

U2 NRC 2012 Scenario 4: L T-112 failure. SGTL. SGTR, Loss off site power. bus 6A fault. Loss of Pressure 
Control 
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Session Outline: 

The evaluation begins with the plant at 100% power steady state operation. 

21 AFW Pump of out of service for scheduled maintenance and is expected back within 
4 hours. 

Shortly after the crew takes the shift, VCT level transmitter 112 will fail low. The crew 
will take actions in accordance with 2-AOP-CVCS-1 to restore a normal charging lineup. 
VCT level will be maintained by maintaining VCT pressure above the pre-failed value. 

A 6 gpm Steam Generator Tube leak will occur in 24 SG. The team will take actions in 
accordance with 2-AOP-SG-1 and determine that a shutdown must commence per TS 
3.4.13. After the magnitude of the leak is determined, the crew will initiate a power 
reduction using either 2-AOP-RLR-1 or 2-AOP-RSD-1. (The crew may determine that 
the leakrate will not be adequately reduced at 50% power and perform 2-AOP-RSD-1 to 
shutdown the unit.) 

During the power reduction the tube leak will increase to a Steam Generator Tube 
Rupture requiring a Reactor Trip and Safety Injection. When the Main Generator output 
breakers open, the Station Auxiliary Transformer will fault resulting in a loss of offsite 
power. Approximately 45 seconds after Safety Injection is actuated, bus 6A will fault. 
With 6A faulted and 21 AFW pump out of service, 22 Auxiliary Boiler Feed Pump will 
have to be manually aligned to supply water to the SGs. 21 Safety Injection Pump will 
fail to auto start and must be manually started. 

The team will transition to E-3. Pressurizer Spray will not be available due to loss of 
RCPs. PORV 456 control power will fail when the valve is placed to open. Auxiliary 
Spray Valve AOV-212 will not open when the crew attempts to align Aux Spray. The 
crew will transition to ECA-3.3. The scenario is terminated when SI pumps are secured. 

Procedure Flow Path: 2-AOP-CVCS-1, 2-AOP-SG-1, 2-AOP-RSD-1, E-O, E-3, ECA-3.3. 

U2 NRC 1012 Scenario 4: L T -Ill failure. SGTL, SGTR. Loss off site power, bus 6A fault, Loss of Pressure 
Control 
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Scenario Critical Task and Event Analyses 

Critical Tasks: 

CT-1 
Establish greater than 400 gpm AFW flow to the SGs before transition out of E-O or 
tripping the RCPs in the FR-H.1. 

Actions to complete task: 

• Increase speed on 22 AFW Pump and establish >400 gpm feed to all SGs 

CT-2 

Isolate Feedwater flow to and steam flow from the ruptured SG before transition to 
ECA-3.1 occurs. 

Actions to complete task: 

Isolate feedflow and steam flow to 24 SG 

CT-3 

Establish/Maintain RCS temperature to ensure transition out of E-3 does not occur due 
to either of the following: 

• 	 RCS temperature too high to maintain required subcooling 
• 	 RCS temperature too low resulting in severe challenge to the subcriticality or 

integrity CSF (due to the fault of the team). 

Actions to complete task: 

In E-3, cooldown must be controlled 

CT4 


When SI termination criteria are met, stop SI pumps before completion of ECA-3.3 step 

9. 


Actions to complete task: 


Terminate SI 


U2 NRC 2012 Scenario 4: LT-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of Pressure 
Control 
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Credited Events: 

1. 	 VCT level instrument failure low. The ATC and BOP both have control board 
indications that will be used to diagnose failure. The BOP will acknowledge 
alarms and take action to restore Charging Pump suction to the VCT. The ATC 
will have to monitor for reactivity effects when the Charging Pump is taking 
suction from RWST. Additionally, the ATC will secure makeup at the proper time. 
The CRS will coordinate and supervise activities. 

2. 	 24 SG Tube Leak. The BOP and ATC will have to diagnose event. The BOP will 
take actions to isolate leakage. A load reduction will occur which will be a 
reactivity manipulation for the ATC and normal plant operation for the BOP and 
CRS. This malfunction also requires evaluation of Tech Specs by the CRS. 

3. 	 Rapid Load Reduction. CRS will direct the activities of a rapid load reduction. 
The ATC will control rods and boron while the BOP will lower MTG load. 

4. 	 24 SG Tube Rupture. This is a major malfunction for all operators. Complicating 
the event is a loss of the Station Aux Transformer. 

5. 	 480 Bus 6A fault. With 6A faulted and 21 AFW pump out of service, 22 Auxiliary 
Boiler Feed Pump will have to be manually aligned to supply water to the SGs. 

6. 	 21 Safety Injection Pump will fail to auto start and must be manually started. 

7. 	 PORV 456 loss of control power when attempted to open. ATC will attempt to 
open PORV 456, but control power will f~iil 

8. 	 Auxiliary Spray Valve 212 fails to open resulting in a transition to ECA-3.3 SGTR 
With Loss of Pressure Control. Crew win perform actions of ECA-3.3 up to and 
including the securing of SI. 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault. Loss of Pressure 
Control 
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Simulator Setup and Instructor Directions 

Setup/Event 

IC Reset 

SES Setup 
Batch File 

Floor Setup 

f---" 
Event 1 

Role Play 

Role Play 

Event 2 

Role Play 

Event 3 

Event 4 

Event 5 

INSTRUCTOR ACTIONS 

118 

Run setup schedule and verify 
malfunctions and over-rides 
have been entered. 

Perform setup checklist. 

Update the Protected Equipment 
PC. 
Risk is Yellow 

Actuate Trigger 1 button 
at lead evaluator direction 

If NPO sent to investigate 
VCT level instrumentation: 

If I&C asked to investigate 
IVCT level instrumentation: 

i Actuate Trigger 2 button 
• at lead evaluator direction. 

If NPO sent to N16 panel: 

No Booth Operator Action 

Actuate Trigger 4 button 
at lead evaluator direction. 
No Booth Operator Action; 
event loaded at setup 
No Booth Operator Action; 

• event loaded at setup 

EXPECTED RESPONSEIINSTRUCTOR CUES 

Reset Simulator to 100% power IC 

I. 	 Loads LOA-EPSOOS to OUT 
2. 	 Loads AOV-CVC008A to CLOSE 
3. 	 Loads MOC-SISOOI to AUT_CLS 
4. 	 Loads XMT-CVCOI9A to 0 on event 1 
5. 	 Loads MAL-RCSOI4D to 0.1200 on event 2 
6. 	 Loads MAL-RCSOI4D from 0.25000 to 8.00000 on 

event 4 
7. 	 Loads MAL-EPSOO I on event 30 
S. 	 Loads MAL-EPS007D on event 30 
9. 	 Loads AOV-RCS003A to CLOSE on event 29 
10. 	 Loads SWI-RCS0068 to Off on event 29 
II. 	Loads SWI-RCS006C to Off on event 29 
12. 	 Create Event 30 ji-'p== I -desc ji-'p 
13. 	 Create Event 29 xeoi3270== I -desc xeoi3270 

VCT Level Transmitter LT-112 Fails low 

. NPO reports no obvious problems. 

Inform the crew that a troubleshooting plan 
will be developed. 

6 gpm Steam Generator Tube Leak on 24 
,SG 

Acknowledge the local alarm and report 

reading on 24 main steam line. 


Team will start a shutdown based on SGTL 
i 

Rapid Shutdown due to SGTL 

Steam Generator Tube Rupture 


Station Aux Transformer Fault - Loss of 
Offsite Power 

i Bus 6A Fault 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault. Loss of Pressure 
Control 
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Simulator Setup and Instructor Directions 

Setup/Event INSTRUCTOR ACTIONS 

Event 6 No Booth Operator Action; 
event loaded at setup 

Event 7 . No Booth Operator Action; 
event loaded at setup 

Event 8 No Booth Operator Action; 
I event loaded at setup 

EXPECTED RESPONSEIINSTRUCTOR CUES 

21 Safety Injection Pump fails to auto start 

• PORV 456 Loss of control power when 
attempted to open 

Auxiliary Spray Valve AOV-212 fails to open 
resulting in a transition to ECA-3.3 

U2 NRC 2012 Scenario 4: LT-112 failure. SGTL, SGTR, Los.s off site power, bus 6A fault, Loss of Pressure 
Control 
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Op-Test No.: _1_ Scenario No.: .-£ Event No.: _1_. 	 Page _1_of .1 

Event Description: VCT level instrument fails low causing automatic makeug and charging Qumg 
suction to swag to the RWST. 

Time Position Applicant's Actions or Behavior 


CRS Diagnose VCT Level Instrument failing low by the following: 


BOP Automatic Make~up to VCT initiating
• 
• 	 VCT Level Low Alarm (FB-1) 

• 	 Charging Pump Suction swaps to RWST (LCV-112B opens LCV
112C closes) 

CRS Enters 2-AOP-CVCS-1 

BOP Place and hold LCV-112C in O~en 

BOP When LCV-112C indicates Full Open place LCV-112B in Close 

BOP When LCV-112B indicates Full Closed place LCV-112C in Auto 

ATC Place Makeup Control in Stop 

ATC Place Makeup Mode Selector Switch in Manual 

CRS Determine if RCS Temperature was affected by RWST makeup. 

No action should be needed if Crew response was timely 

ATC Makeup or divert from VCT as necessary to maintain VCT Pressure 2-5 
psi above pre-event value. 

CRS Complete AOP actions: 

• 	 Have Chemistry determine RCS Boron concentration 

• 	 Have NPO monitor running Charging Pump 

• 	 Make notifications 

Lead Evaluator Request Booth Operator initiate Event 2 

U2 NRC 2012 Scenario 4: LT-112 failure, SGTL, SGTR., Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: ~ Event No.: -L Page_1_of~ 

Event Description: 6 9[!m tube leak on 24 SG 

Time Position 

CRS 


ATC 


BOP 

CRS 

ATC 

CRS 

CRS 

Applicant's Actions or Behavior 

Diagnose SG Tube Leakage by the following Alarms: 

Steam Line N-16 Monitor • 
• Air Ejector Exhaust R-45 

Dispatch NPO to N-16 Monitor 

Report back will be that 24 SG leakage is approximately 8600 gpd. 

Enter 2-AOP-SG-1 

Determines that PZR level is not affected 

Determine that leakage is greater than 75 gpd (report from N-16 panel and 
R-45 will confirm) 

Perform AOP actions: 

• Make notificaticms 

• Direct operator to fill out leakrate attachment 

• Have Chemistry obtain samples 

U2 NRC 2012 Scenario 4: L T -112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op·Test No.: _1_ Scenario No.: -±- Event No.: ~ Page _1_of .1 

Event Description: Ragid Load Reduction/Shutdown 

CRS 	 Initiate Shutdown to achieve <50% in one hour and Mode 3 in additional 2 
hours using: 

2·POP·2.1, 2·AOP-RSD-1, or 2-AOP-RLR-1 

• Perform notifications 

• Hold briefing for load reduction 

ATC Perform Boration for shutdown 


BOP Reduce Turbine Load usina Governor 


BOP 	 Perform Actions per 2-AOP-SG-1: 

Actions performed depend on crew pace and when Event 4 is 
initiated. 

• Adjust 24 SG A.DV to 1030 psig 

• 	 Attempt to close 24 SG Blowdown valves 

0 Valve 1216 will not close, can be failed closed in field 

0 1216A will isolate Blowdown line 

Lead Evaluator 	 When sufficient load reduction has been observed, request Booth 

Operator to proceed to Event 4. 


il 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR. Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No,: _1_ Scenario No.: ~ Event No.: ~ 	 Page _1_of .1 

Event Description: SG Tube Leak will turn into a rugture, This will lead to team gerforming a manual 
reactor trig and SI, 

Time Position 

ATC 

CRS 

ATC 

BOP 

CRS 

ATC 

ATC 

BOP 

Applicant's Actions or Behavior 

Diagnose that SG Leakage has increased: 

• 	 Decreasing PZR level 

• 	 RCS Low Pressure Alarm 

• 	 Charging Pump speed increase in automatic 

• 	 VCT lowering level 

• 	 VCT Level Low Low Alarm 

May start additional Chclrging Pump and/or Place 45 gpm orifice in 
service, 

Directs A TC to trip Reactor 


Directs BOP to Initiate SI 


Trip Reactor from Flight Panel 


Initiates Safety Injection 


Directs Operators to perform immediate operator actions of EO, 


Verifies Reactor Trip: 


• 	 Checks trip breakers open 

• 	 Checks flux decreasing 

• 	 Checks rod bottom lights lit (will have lost power) 

• 	 Checks IRPls <12.5 inches (will have lost power) 

Verifies Turbine Trip by observino all Turbine Sto~Valves closed, 

Verifies Power to 480V Busses: 

• 	 Depending on the timing of this step the Station Aux Transformer 
and bus 6a may be faulted, 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: -i.. Event No.: ~. 	 Page~of .2. 

Event Description: SG Tube Leak will turn into a ru!;!ture. This will lead to team !;!erforming a manual 
reactor tril2 and SI. 

Time Position 	 ADDlicant's Actions or Behavior 

ATC Checks SI Status: 


SI Annunciators are lit 
• 
SI Pumps are running • 

• 	 Both Trains of 51 are actuated 

CRS 	 Directs BOP to perform Attachment 1 of E-O 

BOP 	 Performs Attachment 1 in parallel with the CRS/ATC progressing through 
E-O: 

• 	 Start a charging pump and align suction to RWST by opening LCV
112B and closing LCV-112C. 

• 	 Dispatch NPO to reset lighting and MCCS 24A. 27 A. and 29A. 

• 	 Stop condensate pumps. 

! 

i 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: ~ Event No.: i 	 Page _1_of J. 

Event Description: Fault on 480 V Bus 6A during the Slloading sequence. 22 Aux Boiler Feed Pump 
will have to be started and aligned to feed SGs. 

Time Position 	 A IIcant's Actions or Behavior 

ATC Establish greater than 400 gpm AFW flow: 

• 	 Increase speed on 22 AFW Pump which is idling. 

• 	 Adjust 22 AFW Pump Aux Feed Reg Valves to establish greater 
than 400 gpm total AFW Flow. 24 SG should be fed if level is less 
than 10% 

\ 


U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: -.1... Event No.: 61718 Page _1_of ..§ 

Event Description: Safety Injection Pump 21 Fails to Auto Start. PORV 456 loss of control power 
when attempted to open. Auxiliary Spray Valve 212 fails. to open resulting in a transition to ECA-3.3 
SGTR With Loss of Pressure Control 

Time Position 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS/ATC 

Applicant's Actions or Behavior 

Verify SI System Flow: 

• 21 SI pump Failed to Auto Start and must be manually started 

Checks RCS Pressure 

Checks SI Flow indicated if RCS Pressure is below 1720 psig 

Verifies RHR flow established/required. 

Check RCP Seal Cooling: 

• Notes no CCW flow 

• Secures RCPs if not already done 

• Direct Service Water Valves FCV-1111. FCV-1112. SWN-6. SWN
7. SWN-4. SWN-5 be closed locally 

• When valves are closed start 24 or 25 SWP 

Check RCS Temperature: 

AFW Flow may be throttled back to just above 400 gpm at this point to 
maintain RCS Temperature. 

U2 NRC 2012 Scenario 4: LT-112 failure, SGTL, SGTR, Loss ofT site power, bus 6A fault, Loss of 
Pressure Control 

Page 13 of 19 



Op-Test No.: _1_ Scenario No.: ~ Event No.: 6/7/8 	 PageLof ..§ 

Event Description: Safety Injection Pump 21 Fails to Auto Start. PORV 456 loss of control power 
when attempted to open. Auxiliary Spray Valve 212 'fails to open resulting in a transition to ECA-3.3 
SGTR With Loss of Pressure Control 

Time Position 	 Applicant's Actions or Behavior 

CRS/ATC 	 Will check that Spray, Aux Spray, and PORVs are all closed. 

CRS/ATC 	 Check if RCPs should be stopped: 


RCPs are already secured 


CRS/ATC 	 Check for Ruptured SG: 

• 	 24 SG Level will be increasing in an uncontrolled manner 

• 	 Air Ejector, Steam Line and Blowdown Radiation Monitors for 24 
SG will be abnormal. 

Team will identify 24 SG is ruptured. 

Isolating AFWFlow to 24 SG may have occurrecf in E-O when level reached 10% as a Prudent 
Operator Action. 

H AFW is secured immediately after 10% level is reached, the team may have to re-initiate 
tee<t1lnla to maintain level >10% 

CRS/ATC Adjust 24 SG ADV to 1030 psig (74% on dial) and check that it is closed if 
pressure is below 1030 psig. ADV should have been adjusted in AOP-SG
1. 

CRS/ATC Verify Blowdown Valves closed for 24 SG. This should have been done in 
AOP-SG-1 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: ~ Event No.: 6/7/8 Page-Lof2 

Event Description: Safety Injection Pump 21 Fails to Auto Start. PORV 456 loss of control power 
when attempted to open. Auxiliary Spray Valve 212 fails to open resulting in a transition to ECA-3.3 
SGTR With loss of Pressure Control 

Time Position 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS/ATC 

Applicant's Actions or Behavior 

Check 24 SG Pressure greater than 440 psig. If properly isolated, 

pressure will be approximately 1030 psig. 


• Determine Core Exit Thermal Couple target temperature for cooldown: 

Commence Cooldown to target CET temperature: 


Note: ADVs will be used if Reps not proactively tripped earlier. 


• Place HP Steam Dumps in Pressure Mode and Manual 

• Initiate Cooldown 

• Do not exceed D.SE6 Ibslhr on each of 21,22,23 SG 

Team will continue in procedure while CETs are lowering 

When CET temperatures are less than target: 

• Stop cooldown by closing HP Steam Dumps or ADVs 

• Maintain CET temperature below target temperture 

Check SG levels and maintain AFW flow 

Check PORVs and Block Valves. Will not be able to open any block 
valves. 

U2 NRC 2012 Scenario 4: L T ·112 failure, SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: _1_ Scenario No.: -.£ Event No.: .JJL7/S 	 Page -.£of ...Q 

Event Description: Safety Injection Pump 21 Fails to Auto Start. PORV 456 loss of control power 
when attempted to open. Auxiliary Spray Valve 212 fails to open resulting in a transition to ECA-3.3 
SGTR With Loss of Pressure Control 

Time Position 

CRS/ATC 

CRS/BOP 

CRS/BOP 

CRS/BOP 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS/ATC 

CRS 

CRS/BOP 

Applicant's Actions or Behavior 

Reset SI: 

• 	 Place non-running CCW Pumps in Trip Pullout 

• 	 Close MFRV and Bypass FRVs 

• 	 Place SI Defeat Key Switches in Defeat 

• 	 Press SI Reset Push buttons 

Reset Phase A: 

• 	 Place switches in open for IVSW valves 141,1413, SOV-351S, 
SOV-3519 

• 	 Place Containment Rad Monitor WCPS Valve Switch to open 

• 	 Place VC Hatch switches in incident 

• 	 Place all remaining Phase A Valve switches to close 

• 	 Depress Phase A reset push buttons 

Establish Instrument Air to Containment by opening PCV-1228 

Secure remaining in service RHR Pump 

Start the remaining Charging Pump and establish maximum charging flow 

After cool down stopped, check 24 SG Pressure stable or increasing. It will 
be stable 

Check that adequate RCS subcooling exists. Subcooling will be greater 
than the required 43 dE~grees 

Will realize that due to conditions (Loss of Aux Spray, loss of Bus 6A, and 
loss of power to PORV), depressurization is not possible 

Transition to ECA-3.3 

Check status of 480V Busses. Will start one Electrical Tunnel Exhaust Fan 
and direct restoring some auxiliary loads locally. 

U2 NRC 2012 Scenario 4: LT-112 failure. SGTL, SGTR, Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Op-Test No.: Scenario No.: ~ Event No.: ...QL7/8 Page~of...§ 

Event Description: Safety Injection Pump 21 Fails to Auto Start. PORV 456 loss of control power 
when attempted to open. Auxiliary Spray Valve 212 fails to open resulting in a transition to ECA-3.3 
SGTR With Loss of Pressure Control 

Time Position 

CRS/ATC 

CRS/ATC 

CREW 

CRS/ATC 

CRS/ATC 

CRS/ATC 

Lead Evaluator 

Applicant's Actions or Behavior 

Check 24 SG Level <73%: 

• Depending on Crew timing, level may be above 73% 

• If Level is above 73%, Crew will proceed to termination step 

• If Level is below 73%, Crew will first perform following steps 

Check 24 RCP not in service 

Try to establish pressure control: 

• Check normal spray - is not available 

• Check PORV - is not available 

• Check Aux Spray - is not available 

Check intact SG Levels 

Check PZR Level greater than 14% (PZR Level should be greater than 
14%. If not, Crew will loop in procedure until 24 SG is 73% and/or PZR 
Level is above 14%) 

Terminate SI: 

Check Subcooling - will be above required 36 degrees 

Check Heat Sink - will have greater than 400 gpm available flow 

Check RVLlS - Indication will be available and level will be above required\ 

Check 24 SG Level - Increasing in an uncontrolled manner 

Stop SI Pumps and place in auto 

Terminate Scenario 

U2 NRC 2012 Scenario 4: L T-112 failure, SGTL, SGTR. Loss off site power, bus 6A fault, Loss of 
Pressure Control 
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Post Scenario Event Classification 

Event Classification - ALERT 

EAL - 3.1.2 Primary system leakage exceeding the capacity (>75 gpm) of a 
single charging pump. 

U2 NRC 2012 Scenario 4: LT-112 failure, SGTL, SGTR, Loss off site power, bus 6A fault. Loss of 
Pressure Control 
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Turnover Information 


DatelTime: 


Condition: 


% Power: 


Xenon: 


RCS Boron: 


PZR Press Control: 


PZR Level Control: 


RCS Total Leakage: 


RCS Unidentified Leakage: 


Condenser Air leakage 


RCS Gas activity 


Risk Assessment: 


Plant Equipment Status: 

Today/Now 

PowerOps 

100% 

Equilibrium 

1234 ppm 

Channel 1 

Channeil 2 

0.1 gpm 

0.01 gpm 

6SCFM 

1.78E-2 j.lCi/cc 

Yellow 

''''", 21 AFW Pump of out of service for scheduled maintenance and is expected back within 

4 hours. 


Instructions: 


Maintain 100% power 


U2 2010 NRC Exam Scenario 1 Turnover Sheet 




