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References

1. N2-OSP-LOG-D001, Daily Checks Log
2. N2-0P-29, Reactor Recirculation System
3. NUREG 1123, 2.1.18 (3.6)
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Instructor Information
A. JPM Information

1. Description
a. This JPM tests the operator’s ability to perform daily logs

b. Critical steps are annotated in the Evaluator standard column with a bolded
Pass/Fail.

2. Task Information:

a. NS-OM202-03002, Review and Approve Operator Logs
b. K/A 2.1.18 (3.6) Ability to make accurate, clear, and concise logs, records,

status boards, and reports.

3. Evaluation / Task Criteria

Evaluation Method Perform
Evaluation Location Classroom
Time Critical Task No
Alternate Path No

LOD >1.0 Yes

4. Recommended Start Location
a. Training Classroom

5. JPM Setup (if required)

a. Ensure each operator has a calculator.
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B. Read Before Every JPM Performance

1. For the performance of this JPM, I will act as all those you need to talk to.
Prior to providing direction to perform this task, I will provide you with the
initial conditions and answer any questions. During task performance, I will
identify the steps to be simulated, or discuss and provide cues as necessary.
(Note, read the next only if conducting a plant JPM). With the exception of
accessing panels, no plant equipment will be physically manipulated.
Repositioning of devices will be simulated by discussion and acknowledged by

my cues.
C. Read Before Each Evaluated JPM

1. This evaluated JPM is a measure of your ability to perform this task
independently. The CRS has determined that a verifier is not available and
that additional verification will not be provided.
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INITIAL Given:
CONDITIONS e The plant is operating at 100% power.
e N2-OSP-LOG-DO0O01 is in progress.

Evaluator: Ask trainee if he/she has any questions after presenting initial

conditions
INITIATING (Operators Name), given the data provided on JPM Attachment 1,
CUE complete Attachment 10 of N2-OSP-LOG-D001. Summarize your results

and document any recommended actions on JPM Attachment 2.

Cue: Acknowledge repeat back providing
correction if necessary.

START TIME
PERFORMANCE ACT. CODE EVALUATOR
P/S/NA
1. Provide repeat back of initiating cue SAT / UNSAT
P

STD: Proper communications
used.

2. Obtain a copy of the reference procedure and
review / utilize the correct section of the
procedure.

SAT / UNSAT

STD: Refers to the provided
N2-OSP-LOG-D001, attachment
10.

Note: 3-20

Evaluator | The attached key shows N2-OSP-LOG-D001 completed as described in JPM steps

3. Record Recirc Pump Speed by checking P
appropriate choice

SAT / UNSAT

STD: from JPM initial

Step 1 conditions, determines that
Recirc Pump speed is 60 Hz and
records in Step 1.0
4, Record Recirc FCV Positions in Table 10-1 P SAT / UNSAT
STD: Records Recirc FCV
Step 2.1 Positions in Table 10-1:

Loop A - 68
Loop B - 76
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PERFORMANCE ACT. CODE EVALUATOR
P/S/NA
5. Record Summed Jet Pump Loop Flows from P SAT / UNSAT
indicators B22-R611A and B22-R611B in STD: Records Summed Jet
Table 10-1 and Table 10-2 Step 2.2 Pump Loop Flows in Table 10-1
and Table 10-2:
Loop A - 55
Loop B - 54
6. Using the Recirc FCV Position for Loop A P SAT / UNSAT

recorded in Table 10-1, obtain the Jet Pump STD: Records fiow limits f
Loop Flow High AND Low Limits for Loop A L 'A-ecoTr s, %’_ir.m s or
from Figure 10-1 AND record them in Table Step 2.3 oop A in Table 1875

10-1 High - 57 (£0.5)

Low - 46.5 (£0.5)

7. Using the Recirc FCV Position for Loop B P SAT / UNSAT
recorded in Table 10-1, obtain the Jet Pump STD: Records flow limits
Loop Flow High AND Low Limits for Loop B L 'BgcoTr SI Olw_'lrfq' s Tor
from Figure 10-2 AND record them in Table Step 2.3 00p B in Table 10-L:
10-1 High - 57.5 (£0.5)

Low - 47 (£0.5)

8. Compare the actual Loop A AND Loop B Jet P PASS / FAIL
Pump Flows to the respective Loop High AND STD: Reviews the data in table
Low Limits, as recorded in Table 10-1, AND 10-1 and indicates the values
indicate below whether the actual values fall Step 2.4 are within the limits for both
within the Limits loops
9. Record Recirc Loop Drive Flows from P SAT / UNSAT
recorder B35-R614, RECIRC FLOW LOOP ] ) i
B/FLOW LOOP A, on 2CEC*PNL602, in Table 3.2 STD: Records Recirc Loop Drive
10-2 Step 3.2.1 Flows in Table 10-2:
Loop A - 42
Loop B - 41
10. | Using the Recirc Loop A Drive Flow recorded P SAT / UNSAT

in Table 10-2, obtain the Jet Pump Loop Flow
High AND Low Limits for Loop A from Figure
10-3 AND record them in Table 10-2

STD: Records Jet Pump Loop
Step 3.3.1 Flow High and Low Limits for
Loop A in Table 10-2:

High - 57 (£0.5)
Low - 46 (£0.5)
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Table 10-3

Note: Reasonable error may be expected
based on use of significant digits.

PERFORMANCE ACT. CODE EVALUATOR
P/S/NA

11. | Using the Recirc Loop B Drive Flow recorded P SAT / UNSAT
in Table 10-2, obtain the Jet Pump Loop Flow STD: Records Jet Pump Loop
High AND Low Limits for Loop B from Figure Step 3.3.2 Flow High and Low Limits for
10-4 AND record them in Table 10-2 Loop B in Table 10-2:

High ~ 55 (+0.5)
Low - 45 (+0.5)

12. | Compare the actual Loop A AND Loop B Jet P PASS / FAIL
Pump Flows to the respective Loop High AND STD: Reviews the data in Table
Low Limits, as recorded in Table 10-2, AND Step 3.4 10-2 and indicates the values
indicate below whether the actual values fall are within the limits for both
within the Limits loops

13. Record value for each Jet Pump AP in Loop A, P SAT / UNSAT
as read on computer points NSSFA102 to STD: Records each Jet Pump
NSSFAlll, in Table 10-3 Step 4.1 AP in Loop A on Table 10-3

14. | Calculate Loop A Average Jet Pump AP and P SAT / UNSAT
record in Table 10-3 STD: Calculates Loop A

Step 4.2 Average Jet Pump AP to be

Note: Reasonable error may be expected ~5.59
based on use of significant digits.

15. | Divide each Loop A Jet Pump AP by Loop A P SAT / UNSAT
Average Jet I?u_mp AP AND record the o STD: Divides each jet pump AP
resuiting Individual to Average AP Ratios in Step 4.3

by the average and records in
Table 10-3

Q Jetpumpl =1.05
Q Jetpump 2 =0.88
Q Jetpump 3 =0.97.
Q Jet pump 4 = 0.95
Q Jetpump5=1.12
O Jetpump6 =1.14
QO Jetpump?7 =0.97
Q Jet pump 8 = 0.95
Q Jetpump9 = 0.97
Q Jet pump 10 = 1.00
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Page 7 of 13

December 2015



A

o

Exelon Generation.

PERFORMANCE ACT. CODE EVALUATOR
P/S/NA

16. | For ALL Jet Pumps in Loop A, compare each P PASS / FAIL
Jet Pump’s Individual to Average AP Ratio to STD: Reviews the data in Table
below whether the actual values are within Pumps 1-10 are all within limits
the Limits

17. | Record value for each Jet Pump AP in Loop B, P SAT / UNSAT
as read on computer points NSSFA112 to STD: Records each Jet Pump
NSSFA121, on Table 10-3 Step 4.5 AP in Loop B on Table 10-3

18. | Calculate Loop B Average Jet Pump AP for P SAT / UNSAT
AND record on Table 10-3 STD: Calculates Loop B

Step 4.6 Average Jet Pump AP to be
Note: Reasonable error may be expected ~5.39
based on use of significant digits.

19. | Divide each Loop B Jet Pump AP by Loop B P SAT / UNSAT
Average Jet l?u'mp AP AND record the o STD: Divides each jet pump AP
resulting Individual to Average AP Ratios in Step 4.7 by the average and record in
Table 10-3

table 10-3
Note: Reasonable error may be expected O Jetpumpll=1.04
based on use of significant digits. Q Jetpump 12 =0.98
Q Jetpump 13 =0.76
a Jet pump 14 = 0.96
Q Jet pump 15 =1.11
Q Jet pump 16 = 1.16
Q Jetpumpl7 = 1.04
Q Jet pump 18 = 0.98
Q Jetpump 19 =1.01
Q Jet pump 20 = 0.96

20. | For ALL Jet Pumps in Loop B, compare each P PASS / FAIL
Jet Pump’s Individual to Average AP Ratio to STD: Reviews the data in Table
the Limits given in Table 10-3 AND indicate Step 4.8 10-3 and indicates that Jet

below whether the actual values are within
the Limits

Pumps 11, 12, 14-20 are all
within limits; indicates that Jet
Pump 13 is NOT within limits

NRC JPM RO COO1
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PERFORMANCE ACT. CODE EVALUATOR
P/S/NA
21. | Informs CRS / SM that Jet Pump 13 is not P SAT / UNSAT
within the limits of Table 10-3 )
STD: CRS /SM informed to take
actions for Jet pump 13
Cue: As CRS / SM, inform candidate that
appropriate actions will be taken for Jet
pump 13
TASK Attachment 10 of N2-OSP-LOG-D001 complete. Identify Jet pump number
STANDARD 13 differential pressure is outside of limits.
STOP TIME

NRC JPM RO COO1
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Evaluator’'s Answer Key
Do Not Provide to Candidate

Attachment 3: Evaluation and Recommendation(s)

Record your Results Below

Name:

| Summary of Evaluation Data:

e Actual Loop A and Loop B jet pump flows are within limits of Table 10-2
o Loop A lJet Pumps are within limits of Table 10-3

e Loop B Jet Pump 13 is NOT within specified limits of Table 10-3. All other jet
pumps are within Table 10-3 limits.

Summary of Recommended Actions

Reported to CRS/SM
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JPM Handout

INITIAL Given:
CONDITIONS ¢ The plant is operating at 100% power.
e N2-OSP-LOG-DO0O01 is in progress.

Evaluator: Ask trainee if he/she has any questions after presenting initial

conditions
INITIATING (Operators Name), given the data provided on JPM Attachment 1,
CUE complete Attachment 10 of N2-OSP-LOG-D001. Summarize your results

and document any recommended actions on JPM Attachment 2.
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JPM Attachment 1:

N2-OSP-LOG-D001 Data Sheet

OK TO PROVIDE TO CANDIDATE

Item

# Description Value

1 2RCS-HC1603A, RECIRC
LOOP A FLOW CONTROL 08%

2 2RCS-HC1603B, RECIRC
LOOP B FLOW CONTROL 76%

3 B22-R611A, RECIRC LOOP 1A 55 MIbm/Hr
SUM JET PMP FLO (Flow Oscillations Minimal)

4 B22-R611B, RECIRC LOOP 1B 54 Mlbm/Hr
SUM JET PMP FLO (Flow Oscillations Minimal)

5 B35-R614 RECIRC FLOW 42,000 gpm
LOOP A (Flow Oscillations Minimal)

6 B35-R614 RECIRC FLOW 41,000 gpm
LOOP B (Flow Oscillations Minimal)

7 Computer Point Indications for Jet Pump Flows

Loop A Loop B

Jet pump 1 5.85 | Jet pump 11 5.58
Jet pump 2 4.90 | Jet pump 12 5.30
Jet pump 3 5.44 | Jet pump 13 4.08
Jet pump 4 5.44 | Jet pump 14 5.17
Jet pump 5 6.26 | Jet pump 15 5.98
Jet pump 6 6.53 | Jet pump 16 6.26
Jet pump 7 5.44 | Jet pump 17 5.58
Jet pump 8 5.44 | Jet pump 18 5.30
Jet pump 9 5.44 | Jet pump 19 5.44
Jet pump 10 5.71 | Jet pump 20 5.17

NRC JPM RO COO1
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JPM Attachment 2: Evaluation and Recommendation(s)

OK TO PROVIDE TO CANDIDATE

Record your Results Below

Name:

Summary of Evaluation Data:

| Summary of Recommended Actions
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NRC RO COO1 Answer Key

******************************************DO Not Provide to Applicant**************************************

Attachment 10, Two Loop Jet Pump Operability Verification
Sheet 1 of 15
N/A, Plant is in single 100p OPEration .............occeiiniinicecnmiecesenisieneeeeameienenns ()

N/A, Plant NOT in Mode 1 OR 2.t (L)

1.0 Record Recirc Pump Speed by checking appropriate choice below:
. 15Hz ()
J 60Hz (X)

20 Comparison of Indicated Jet Pump Loop Flows to Predicted Jet Pump Loop Flows
by Recirc Flow Control Valve Positions (SR 3.4.3.1.a)

2.1 Record Recirc Flow Control Valve (FCV) Positions, as follows:

2.1.1 IF Recirc FCV Positions, as read on 2RCS-HC1603A, RECIRC LOOP A FLOW
CONTROL, AND 2RCS-HC1603B, RECIRC LOOP B FLOW CONTROL, are
less than or equal to 85% for FCV A AND less than or equal to 95% for FCV B,
record Recirc FCV Positions in Table 10-1.

N/A, One OR BOTH Recirc FCV Positions, as read on 2RCS-HC1603A OR
2RCS-HC1603B, are greater than 85% for FCV A AND greater than 95%
FOF FOV Blooooeeoevce v eee e eeeseesessssses sttt ) XX

2.1.2 IF one OR BOTH Recirc FCV Positions as read on 2RCS-HC1603A AND
2RCS-HC1603B, are greater than 85% for FCV A AND greater than 95% for
FCV B, obtain Recirc FCV Positions from TARS as follows:

N/A, BOTH Recirc FCV Positions, as read on 2RCS-HC1603A OR
2RCS-HC1603B, are less than or equal to 85% for FCV A AND less than
or equal t0 95% for FCV B.......c.coiiicciee e (X)

a. Using TARS Point ID 2002, obtain Recirc Loop A FCV Position AND
record in Table 10-1.

b. Using TARS Point ID 2003, obtain Recirc Loop B FCV Position AND
record in Table 10-1.

Page 49 of 82 N2-OSP-LOG-D001
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Attachment 10 (Cont)

Record Jet Pump Loop Flows as follows:

IF flow oscillations on indicators do NOT make an accurate reading difficult,
record Summed Jet Pump Loop Flows from Indicators B22-R611A, RECIRC
LOOP 1A SUM JET PMP FLO, AND B22-R611B, RECIRC LOOP 1B SUM JET
PMP FLO, on 2CEC*PNL602, in the following places:

N/A, TARS used due to flow oscillations

Table 10-1

Table 10-2

IF flow oscillations on indicators make an accurate reading difficult,
THEN perform the following:

N/A, 2CEC*PNL602 meters were used

a.

Obtain a 1 min mean of PID 2042, Loop A Jet Pump Flow using TARS
Point ID 2674.

Record the value of Jet Pump Loop A Flow obtained in the Step above
in the following places:

° Table 10-1
. Table 10-2

Obtain a 1 min mean of PID 2043, Loop B Jet Pump Flow using TARS
Point ID 2673.

Record the value of Jet Pump Loop B Flow obtained in the Step above
in the following places:

. Table 10-1

. Table 10-2

Page 50 of 82
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XX
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Attachment 10 (Cont)

Sheet 3 of 15
Initials
2.3 Determine the High AND Low Limits for Jet Pump Loop Flows as follows:
2.3.1  IF Recirc Pumps are in slow speed operation, enter the following in Table 10-1
for the High AND Low Limits:
N/A, Recirc Pumps are in high speed operation ..............ccccooviccrininenccnnnennenn, (X)
o High Limit: 21.43 Miby/Hr
e LowLimit: 17.54 Mibw/Hr XX
2.3.2 IF the Recirc Pumps are in high speed operation, perform the following:
N/A, Recirc Pumps are in low speed operation .............ccccvevieinnninieresiescsiennns ()
a. Using the Recirc FCV Position for Loop A recorded in Table 10-1, obtain
the Jet Pump Loop Flow High AND Low Limits for Loop A from Figure
10-1 AND record them in Table 10-1. XX
b. Using the Recirc FCV Position for Loop B recorded in Table 10-1, obtain
the Jet Pump Loop Flow High AND Low Limits for Loop B from Figure
10-2 AND record them in Table 10-1. XX
24 Compare the actual Loop A AND Loop B Jet Pump Flows to the respective Loop
High AND Low Limits, as recorded in Table 10-1, AND indicate below whether
the actual values fall within the Limits:
Yes No
. Loop A: (X) ()
. LoopB: (X) () XX
Table 10-1
Recirc Loop A Recirc Loop B
Loop A Jet High Low Loop B Jet High Low
FCVA | Pump Flow Limit Limit FCVB | Pump Flow Limit Limit
(%) (Mlbm/Hr) (Mlbm/Hr) (Mibm/Hr) (%) (Mlbyw/Hr) (Mlbm/Hr) (Mibm/Hr)
68 55 57 46.5 76 54 57.5 47
Page 51 of 82 N2-OSP-LOG-D001
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Predicted JP Loop A Flow By FCV Position (Figure 10-1)
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NOTES:

1. The 1.1 and 0.94P curvesdefine the allowable band width
2. if manual calculation is performed, use the following equation:
A Loop JP Flow={15 028 2838765455 *LN(x})}+-11 6789219296 228

Where x = PowerLevel

3. Data based on startup after RF013 {two RCSpumps, highspeed aperation
4. Data obtainedfrom P!

S. validity of the curve shall be re-established every cycle, upon startup after
refueling outage. Curves shali be updated if signfficant variations are noticed.
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‘1 NOTES:
1.The 1.1 ana 0.9 JP curves gefine the aliowable band width

.{ 2 W manual calculation is performed, use the following equation
A Loop IP Flows= 18.2484654364449° N(x}}+26.8191478231062
Where x = Power Level
3. Data based on startup after RFO13 {two RCS pumps, high speed operation

| 4.Data obtained from P
1 5. Validity of the curve shal! be re-established every oycle, upon startup after
refueling outage. Curves shall be updated if significant variations are noticed.
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3.3.1

Attachment 10 (Cont)
Sheet 6 of 15

Initials

Comparison of Indicated Jet Pump Loop Flows to Predicted Jet Pump Loop
Flows by Recirc Loop Drive Flows (TS SR 3.4.3.1.b)

Verify the Jet Pump Loop Flows have been recorded in Table 10-2. XX
Obtain Recirc Loop Drive Flows as follows:
IF flow oscillations on recorder do NOT make an accurate reading difficult,

record Recirc Loop Drive Flows from recorder B35-R614, RECIRC FLOW LOOP
B/FLOW LOOP A, on 2CEC*PNL602, in Table 10-2.

N/A, TARS used due to flow 0SCIllAtIoNS..........co.ovevvriniveciiieceeeesnes e () XX

IF flow oscillations on recorder makes an accurate reading difficult, perform the
following:

N/A, 2CEC*PNLB02 recorder Was USE .................ovveeeerceeemenniinsnnssessoess s (X)

a. Obtain a 1 min mean of PID 2045, RCS Loop A Flow using TARS Point ID
2672.

b. Record the value of Recirc Loop A Drive Flow in Table 10-2.

C. Obtain a 1 min mean of PID 2046, RCS Loop B Flow using TARS Point ID
2671.

d. Record the value of Recirc Loop B Drive Flow in Table 10-2.

e. Attach TARS plot to this procedure.

Determine the High AND Low Limits for Jet Pump Loop Flow as follows:

o For High Speed Pump Operation, perform 3.3.1 AND 3.3.2.

o For Low Speed Pump Operation, perform 3.3.3 AND 3.3.4.

Using the Recirc Loop A Drive Flow recorded in Table 10-2, obtain the Jet Pump
Loop Flow High AND Low Limits for Loop A from Figure 10-3 AND record them
in Table 10-2.

N/A, Recirc Pumps in Low Speed Operation ............c.cccocoviroeeeciinieeeeee e (L) XX

Page 54 of 82 N2-OSP-LOG-D001
Rev 01902
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Attachment 10 (Cont)
Sheet 7 of 15
[nitials
Using the Recirc Loop B Drive Flow recorded in Table 10-2, obtain the Jet Pump
Loop Flow High AND Low Limits for Loop B from Figure 10-4 AND record them
in Table 10-2.

N/A, Recirc Pumps in Low Speed Operation.............cccccveeerieriererssisosseenes s ) XX

Using the Recirc Loop A Drive Flow recorded in Table 10-2, calculate the Jet
Pump Loop Flow High AND Low Limits for Loop A using the following equation
AND record them in Table 10-2.

NOTE: "WDA" in the equation is "A" Recirc Loop Drive Flow in gpm, not kgpm,
and JP units as calculated are Mibm/hr.

JP = 12.197 + 0.0006WDA + 0.000000008WDA2
JP high limit = (1.1)JP
JP low fimit = (0.9)JP

N/A, Recirc Pumps in High Speed Operation .............cc.ccouciminnncininnenensnssnnnnnn, (X)

Using the Recirc Loop B Drive Flow recorded in Table 10-2, calculate the Jet
Pump Loop Flow High AND Low Limits for Loop B using the following equation
AND record them in Table 10-2.

NOTE: "WDB" in the equation is "B" Recirc Loop Drive Flow in gpm, not kgpm,
and JP units as calculated are Mibm/hr.

JP = 12.197 + 0.0006WDB + 0.000000008WDB2
JP high limit = (1.1)JP
JP low limit = (0.9)JP

N/A, Recirc Pumps in High Speed Operation ..o, (X)

Page 55 of 82 N2-OSP-LOG-D001
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Attachment 10 (Cont)
Sheet 8 of 15
Initials
34 Compare the actual Loop A AND Loop B Jet Pump Flows to the respective Loop
High AND Low Limits, as recorded in Table 10-2, AND indicate below whether
the actual values fall within the Limits:
Yes No
. Loop A: (X) ()
. LoopB: (X) () XX
Table 10-2
Recirc Loop A Recirc Loop B
Recirc Recirc
Loop A Loop B
Drive | Loop A Jet High Low Drive | Loop B Jet High Low
Flow | Pump Flow Limit Limit Flow | Pump Flow Limit Limit
{Kgpm) | (Mlbw/Hr) (Mibm/Hr) (Mibm/Hr) _[[(Kgpm) | (Mibm/Hr) (Mlbm/Hr) (Mlbw/Hr)
42 55 57 46 41 54 55 45
Page 56 of 82 N2-OSP-LOG-D001
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| 1.The1.1 and 0.9 1 curves define the aliowable band width

NOTES:

2. ¥ manual caiculation is performed, e the following equation:
A Loop 1P Fows 1.2743656405496-09*1A2+0.00102030587787245* 46 5316699646287
Vhere x = Orive Flow
3. Data based on startup after RFO13 (two RCS pumps, high speed operation)

| 4. Data obtained from P
5. validity of the curve shall be re-established ever cycie, upon startup after refusling outage. Curves
shafl be updated if significant variations are noticed.
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Loop B Drive Flow vs. Loop B JP Flow (Figure 10-4)
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1 NOTES:

1. The 1.1 and 0.9 JP curves define the allowable band width

* ; 2 1f masl clcutation & performed, use the folowing equation:
20.00 = ; A LDOp JP Flows -7 253875155683496-11°1A2+0.00110505012992506 x+5 00003079160409

; Where x = Drive Fiow
; 3. Data based on startup after RFO13 {two RCS pumgps, high speed operation)
4_Data obtained from Pi

5. validity of the curve shaii be re-established ever cyde, upon startup after refueling outage.
Curves shall be updated if significant variations are noticed.
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NOTE:

41

4.2
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4.4

Attachment 10 (Cont)

Sheet 11 of 15
Initials

Comparison of Individual Jet Pumps AP to Average Jet Pump Loop AP
(TSSR 3.4.3.1.c)

Due to cracking in the Jet Pump #6 sensing line (reference CR-2008-002793), the potential for
failure of the sensing line exists. If the Jet Pump #6 sensing line fails such that it reads downcomer
pressure, its D/P reading will show a step jump of approximately 8% to 9% above its baseline and
the indicated loop flow and core flow will increase. Jet Pump #5 D/P and generator output will not
change. Should the step jump in Jet Pump #6 be observed, in addition to following the guidance in
N2-OP-29, a CR shall be initiated.

Record value for each Jet Pump AP in Loop A, as read on computer points
NSSFA102 to NSSFA111, in Table 10-3. XX

Calculate Loop A Average Jet Pump AP for AND record in Table 10-3. XX

Divide each Loop A Jet Pump AP by Loop A Average Jet Pump AP AND record
the resulting Individual to Average AP Ratios in Table 10-3. XX

For ALL Jet Pumps in Loop A, compare each Jet Pump'’s Individual to Average
AP Ratio to the Limits given in Table 10-3 AND indicate below whether the
actual values are within the Limits:

=<
@D
]
=
o

Jet Pump

—

P< X X x K

— ' et et e
’ |

|
— N

W 0 ~N OO O H» W NN -
~ e~ e~ e~ e~ e~
tLLLbL

BB X X[

—
o
AAAT\AAA

— —
~—

XX

Page 59 of 82 N2-OSP-LOG-D001
Rev 01902



Attachment 10 (Cont)

Sheet 12 of 15
Initials
Record value for each Jet Pump AP in Loop B, as read on computer points
NSSFA112 to NSSFA121, on Table 10-3. XX
Calculate Loop B Average Jet Pump AP for AND record on Table 10-3. XX
Divide each Loop B Jet Pump AP by Loop B Average Jet Pump AP AND record
the resulting Individual to Average AP Ratios in Table 10-3. XX
For ALL Jet Pumps in Loop B, compare each Jet Pump’s Individual to Average
AP Ratio to the Limits given in Table 10-3 AND indicate below whether the
actual values are within the Limits:
Jet Pump Yes No
11 (X) ()
12 (X) ()
13 () (X)
14 (X) ()
15 (X) ()
16 (X) ()
17 (X) ()
18 (X) ()
19 (X) ()
20 (X) () XX
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Attachment 10 (Cont)
Table 10-3 (Low Speed Operation) Sheet 13 of 15
Jet Computer Points Individual to Average
Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A
1 NSSFA102= 0.81 1.22
2 |NSSFA103= 0.79 1.19
3 [NSSFA104= 0.79 1.19
4 INSSFA105= 0.79 1.18
5  |NSSFA106= 0.84 1.25
6 |NSSFA107= 0.85 1.27
7 |NSSFA108= 0.78 117
8 |NSSFA109= 0.77 1.16
9  |NSSFA110= 0.79 1.19
10 [NSSFA111= 0.80 1.19
Total Total -+ 10 = % Loop A Average Jet AP Pump
Loop B
11 |NSSFA112= 0.81 1.21
12 |NSSFA113= 0.78 1.16
13 [NSSFA114= 0.78 1.18
14 INSSFA115= 0.77 1.16
15 |NSSFA116= 0.83 1.25
16 |NSSFA117= 0.84 1.27
17  |NSSFA118= 0.81 1.21
18 [NSSFA119= 0.78 1.18
19 |NSSFA120= 0.79 1.19
20 [NSSFA121= 0.80 1.20
Total Total ~ 10= % Loop B Average Jet AP Pump
Calc Performed By (Initials): Independently Verified By (Initials):
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Attachment 10 (Cont)
Table 10-3 (40-74% Power) Sheet 14 of 15
Jet Computer Point Individual to Average
Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A
1 [NSSFA102= 0.81 1.22
2 INSSFA103= 0.79 119
3 |NSSFA104= 0.79 1.19
4  |NSSFA105= 0.79 1.18
5 |NSSFA106= 0.84 1.25
6 |NSSFA107= 0.85 1.27
7 |NSSFA108= 0.78 117
8 |NSSFA109= 0.77 1.16
9 |NSSFA110= 0.79 119
10  |NSSFA111= 0.80 1.19
Total Total + 10 = % Loop A Average Jet AP Pump
Loop B
11 |NSSFA112= 0.81 1.21
12 |NSSFA113= 0.78 1.16
13 |NSSFA114= 0.78 1.18
14 (NSSFA115= 0.77 1.16
15 [NSSFA116= 0.83 1.25
16 [NSSFA117= 0.84 1.27
17 |NSSFA118= 0.81 1.21
18 |NSSFA119= 0.78 1.18
19 [NSSFA120= 0.79 1.19
20 |NSSFA121= 0.80 1.20
Total Total = 10 = % Loop B Average Jet AP Pump
Calc Performed By (Initials): Independently Verified By (Initials):
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Attachment 10 (Cont)
Table 10-3 (75-100% Power) Sheet 15 of 15
Jet Computer Point Individual to Average
Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A
1 NSSFA102= 5 gg 1.05 0.81 1.22
2 [NSSFA103=4 90 0.88 0.79 1.19
3 [NSSFA104=5 44 097 0.79 1.19
4 NSSFA105=5.30 0.95 0.79 1.18
5 |NSSFA106=6.26 1.12 0.84 1.25
6 |NSsFA107=6.39 1.14 0.85 127
7 |NSSFA108= g5 44 097 0.78 1.17
8 |NSSFA109= 5 30 0.95 0.77 1.16
9 |NSSFA110=5 44 097 0.79 1.19
10 [NSSFA111=5.58 1.00 0.80 1.19
Total 55 89 Total - 10= 5,59 % Loop A Average Jet AP Pump
Loop B
11 |NSSFA112= 5.58 1.04 0.81 1.21
12 |NSSFA113= 9.30 0.98 0.78 116
13 |NSSFA114= 4.08 0.76 0.78 1.18
14 |NSsFA115= 5.17 0.96 0.77 1.16
15 |NSSFA116= 5.98 1.11 0.83 1.25
16 |NSSFA117= 6.26 1.16 0.84 1.27
17 |NSSFA118= 5.58 1.04 0.81 121
18 |NssFat119= 5.30 0.98 0.78 118
19 |NSSFA120= 5.44 1.01 0.79 119
20 |NsSFa121=5.17 0.96 0.80 120
Total | 53 gg Total - 10=_5.386 % Loop B Average Jet AP Pump
Calc Performed By (Initials): Independently Verified By (Initials):
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NRC RO COO1 Handout

Attachment 10, Two Loop Jet Pump Operability Verification
Sheet 1 of 15
N/A, Plant is in single I00p OPeration ... s ()
N/A, Plant NOT in Mode 1 OR 2......ooiuiirinceiceeinneineie e sisiesse e ssesssssessenes ()
Initials
1.0 Record Recirc Pump Speed by checking appropriate choice below:
. 15Hz ()
. 60Hz ()

20 Comparison of Indicated Jet Pump Loop Flows to Predicted Jet Pump Loop Flows
by Recirc Flow Control Valve Positions (SR 3.4.3.1.a)

21 Record Recirc Flow Control Valve (FCV) Positions, as follows:

2.1.1 IF Recirc FCV Positions, as read on 2RCS-HC1603A, RECIRC LOOP A FLOW
CONTROL, AND 2RCS-HC1603B, RECIRC LOOP B FLOW CONTROL, are
less than or equal to 85% for FCV A AND less than or equal to 95% for FCV B,
record Recirc FCV Positions in Table 10-1.

N/A, One OR BOTH Recirc FCV Positions, as read on 2RCS-HC1603A OR
2RCS-HC1603B, are greater than 85% for FCV A AND greater than 95%
FOr FOV Bttt sttt b n e ()

21.2 IF one OR BOTH Recirc FCV Positions as read on 2RCS-HC1603A AND
2RCS-HC1603B, are greater than 85% for FCV A AND greater than 95% for
FCV B, obtain Recirc FCV Positions from TARS as follows:

N/A, BOTH Recirc FCV Positions, as read on 2RCS-HC1603A OR
2RCS-HC1603B, are less than or equal to 85% for FCV A AND less than
orequal to 95% for FCV B.....ccoooveccc e ()

a. Using TARS Point ID 2002, obtain Recirc Loop A FCV Position AND
record in Table 10-1.

b. Using TARS Point ID 2003, obtain Recirc Loop B FCV Position AND
record in Table 10-1.
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221

222

Attachment 10 (Cont)

Sheet 2 of 15
Initials
Record Jet Pump Loop Flows as follows:
IF flow oscillations on indicators do NOT make an accurate reading difficult,
record Summed Jet Pump Loop Flows from Indicators B22-R611A, RECIRC
LOOP 1A SUM JET PMP FLO, AND B22-R611B, RECIRC LOOP 1B SUM JET
PMP FLO, on 2CEC*PNL602, in the following places:
N/A, TARS used due to flow 0SCIlations............covvcriivinicnnnennons ()
. Table 10-1
. Table 10-2
IF flow oscillations on indicators make an accurate reading difficult,
THEN perform the following:
N/A, 2CEC*PNL602 meters Were USEd ... ()
a. Obtain a 1 min mean of PID 2042, Loop A Jet Pump Flow using TARS
Point ID 2674.
b. Record the value of Jet Pump Loop A Flow obtained in the Step above
in the following places:
. Table 10-1
. Table 10-2
c. Obtain a 1 min mean of PID 2043, Loop B Jet Pump Flow using TARS
Point ID 2673.
d. Record the value of Jet Pump Loop B Flow obtained in the Step above
in the following places:
o Table 10-1
. Table 10-2
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Attachment 10 (Cont)
Sheet 3 of 15
Initials
23 Determine the High AND Low Limits for Jet Pump Loop Flows as follows:
2.3.1  IF Recirc Pumps are in slow speed operation, enter the following in Table 10-1
for the High AND Low Limits:
N/A, Recirc Pumps are in high speed operation ...............ccooeveervciniirienieenens ()
. High Limit: 21.43 Mibm/Hr
o Low Limit:  17.54 Mibn/Hr
2.3.2 IF the Recirc Pumps are in high speed operation, perform the following:
N/A, Recirc Pumps are in low speed 0peration ...........c..cvvereeneninniciceneencenes ()
a. Using the Recirc FCV Position for Loop A recorded in Table 10-1, obtain
the Jet Pump Loop Flow High AND Low Limits for Loop A from Figure
10-1 AND record them in Table 10-1.
b. Using the Recirc FCV Position for Loop B recorded in Table 10-1, obtain
the Jet Pump Loop Flow High AND Low Limits for Loop B from Figure
10-2 AND record them in Table 10-1.
24 Compare the actual Loop A AND Loop B Jet Pump Flows to the respective Loop
High AND Low Limits, as recorded in Table 10-1, AND indicate below whether
the actual values fall within the Limits:
Yes No
. Loop A: (L) ()
. LoopB: () () -
Table 10-1
Recirc Loop A Recirc Loop B
Loop A Jet High Low Loop B Jet High Low
FCV A | Pump Flow Limit Limit FCVB | Pump Flow Limit Limit
(%) (Mibw/Hr) (Mlbm/Hr) (MIbm/Hr) (%) (Mibm/Hr) (Mibm/Hr) (MIbm/Hr)
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3.1
3.2

3.2.1

322

3.3

3.3.1

Attachment 10 (Cont)
Sheet 6 of 15

Initials

Comparison of Indicated Jet Pump Loop Flows to Predicted Jet Pump Loop
Flows by Recirc Loop Drive Flows (TS SR 3.4.3.1.b)

Verify the Jet Pump Loop Flows have been recorded in Table 10-2.

Obtain Recirc Loop Drive Flows as follows:

IF flow oscillations on recorder do NOT make an accurate reading difficult,

record Recirc Loop Drive Flows from recorder B35-R614, RECIRC FLOW LOOP
B/FLOW LOOP A, on 2CEC*PNL602, in Table 10-2.

N/A, TARS used due to flow 0sCillations............cccoveerrreiriics e ()

IF flow oscillations on recorder makes an accurate reading difficult, perform the
following:

N/A, 2CEC*PNLB02 recorder Was USEd .............ooverevnrcnerarininiannnmenn, ()

a. Obtain a 1 min mean of PID 2045, RCS Loop A Flow using TARS Point ID
2672.

b. Record the value of Recirc Loop A Drive Flow in Table 10-2.

C. Obtain a 1 min mean of PID 2046, RCS Loop B Flow using TARS Point ID
2671.

d. Record the value of Recirc Loop B Drive Flow in Table 10-2.

e. Attach TARS plot to this procedure.

Determine the High AND Low Limits for Jet Pump Loop Flow as follows:

) For High Speed Pump Operation, perform 3.3.1 AND 3.3.2.

) For Low Speed Pump Operation, perform 3.3.3 AND 3.3.4.

Using the Recirc Loop A Drive Flow recorded in Table 10-2, obtain the Jet Pump
Loop Flow High AND Low Limits for Loop A from Figure 10-3 AND record them
in Table 10-2.

N/A, Recirc Pumps in Low Speed Operation ... ()
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Attachment 10 (Cont)
Sheet 7 of 15

Initials

Using the Recirc Loop B Drive Flow recorded in Table 10-2, obtain the Jet Pump
Loop Flow High AND Low Limits for Loop B from Figure 10-4 AND record them
in Table 10-2.

N/A, Recirc Pumps in Low Speed Operation ............c.coeveirnieeieienenenecieee s ()

Using the Recirc Loop A Drive Flow recorded in Table 10-2, calculate the Jet
Pump Loop Flow High AND Low Limits for Loop A using the following equation
AND record them in Table 10-2.

NOTE: "WDA" in the equation is "A" Recirc Loop Drive Flow in gpm, not kgpm,
and JP units as calculated are Mibm/hr.

JP =12.197 + 0.0006WDA + 0.000000008 WDA2
JP high limit = (1.1)JP
JP low limit = (0.9)JP

N/A, Recirc Pumps in High Speed Operation ..., ()

Using the Recirc Loop B Drive Flow recorded in Table 10-2, calculate the Jet
Pump Loop Flow High AND Low Limits for Loop B using the following equation
AND record them in Table 10-2.

NOTE: "WDB" in the equation is "B" Recirc Loop Drive Flow in gpm, not kgpm,
and JP units as calculated are Mibm/hr.

JP = 12.197 + 0.0006WDB + 0.000000008WDB2
JP high limit = (1.1)JP
JP low limit = (0.9)JP

N/A, Recirc Pumps in High Speed Operation ...........ccccoicnicnnnenncnenns ()
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Attachment 10 (Cont)
Sheet 8 of 15
[nitials
3.4 Compare the actual Loop A AND Loop B Jet Pump Flows to the respective Loop
High AND Low Limits, as recorded in Table 10-2, AND indicate below whether
the actual values fall within the Limits:
Yes No
o Loop A () ()
. LoopB: () () -
Table 10-2
Recirc Loop A Recirc Loop B
Recirc Recirc
Loop A Loop B
Drive | Loop A Jet High Low Drive | Loop B Jet High Low
Flow | Pump Flow Limit Limit Flow | Pump Flow Limit Limit
(Kgpm) | (Mibm/Hr) (Mibm/Hr) (Mibm/Hr) [i(Kgpm) [ (Mibm/Hr) (MIbm/Hr) (MIbm/Hr)
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4.1

4.2

4.3

4.4

Attachment 10 (Cont)

Sheet 11 of 15
Initials

Comparison of Individual Jet Pumps AP to Average Jet Pump Loop AP
(TS SR 3.4.3.1.c)

: Due to cracking in the Jet Pump #6 sensing line (reference CR-2008-002793), the potential for

failure of the sensing line exists. If the Jet Pump #6 sensing line fails such that it reads downcomer
pressure, its D/P reading will show a step jump of approximately 8% to 9% above its baseline and
the indicated loop flow and core flow will increase. Jet Pump #5 D/P and generator output will not
change. Should the step jump in Jet Pump #6 be observed, in addition to following the guidance in
N2-OP-29, a CR shall be initiated.

Record value for each Jet Pump AP in Loop A, as read on computer points
NSSFA102 to NSSFA111, in Table 10-3.

Calculate Loop A Average Jet Pump AP for AND record in Table 10-3.

Divide each Loop A Jet Pump AP by Loop A Average Jet Pump AP AND record
the resulting Individual to Average AP Ratios in Table 10-3.

For ALL Jet Pumps in Loop A, compare each Jet Pump's Individual to Average
AP Ratio to the Limits given in Table 10-3 AND indicate below whether the
actual values are within the Limits:

Jet Pump Yes No
1 () ()
2 () ()
3 () ()
4 () ()
5 () (—)
6 () ()
7 () ()
8 () ()
9 () ()
10 () () _
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Attachment 10 (Cont)

Sheet 12 of 15
Initials
Record value for each Jet Pump AP in Loop B, as read on computer points
NSSFA112 to NSSFA121, on Table 10-3.
Calculate Loop B Average Jet Pump AP for AND record on Table 10-3.
Divide each Loop B Jet Pump AP by Loop B Average Jet Pump AP AND record
the resulting Individual to Average AP Ratios in Table 10-3.
For ALL Jet Pumps in Loop B, compare each Jet Pump’s Individual to Average
AP Ratio to the Limits given in Table 10-3 AND indicate below whether the
actual values are within the Limits:
Jet Pump Yes No
11 ) ()
12 () ()
13 () ()
14 () ()
15 () ()
16 () ()
17 () ()
18 () ()
19 () ()
20 () () I
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Attachment 10 (Cont)

Table 10-3 (Low Speed Operation) Sheet 13 of 15

Jet Computer Points Individual to Average

Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A

1 NSSFA102= 0.81 1.22

2 |NSSFA103= 0.79 1.19

3 [NSSFA104= 0.79 1.19

4  |NSSFA105= 0.79 1.18

5 |NSSFA106= 0.84 1.25

6 |NSSFA107= 0.85 1.27

7 |NSSFA108= 0.78 1.17

8 |NSSFA109= 0.77 1.16

9 [NSSFA110= 0.79 119

10 |NSSFA111= 0.80 119
Total Total - 10= % Loop A Average Jet AP Pump

Loop B

11 [NSSFA112= 0.81 1.21

12 |NSSFA113= 0.78 1.16

13 |NSSFA114= 0.78 1.18

14 |NSSFA115= 0.77 1.16

15 |NSSFA116= 0.83 1.25

16 |NSSFA117= 0.84 1.27

17  |NSSFA118= 0.81 1.21

18 |NSSFA119= 0.78 1.18

19 |NSSFA120= 0.79 1.19

20 |NSSFA121= 0.80 1.20
Total Total + 10= % Loop B Average Jet AP Pump

Calc Performed By (Initials): Independently Verified By (Initials):
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Attachment 10 (Cont)
Table 10-3 (40-74% Power) Sheet 14 of 15
Jet Computer Point Individual to Average
Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A
1 |NSSFA102= 0.81 1.22
2 |NSSFA103= 0.79 1.19
3 |NSSFA104= 0.79 1.19
4 |NSSFA105= 0.79 1.18
5 |NSSFA106= 0.84 1.25
6 |NSSFA107= 0.85 1.27
7 |NSSFA108= 0.78 1.17
8 |NSSFA109= 0.77 1.16
9 |NSSFA110= 0.79 1.19
10  |[NSSFA111= 0.80 1.19
Total Total - 10 = % Loop A Average Jet AP Pump
Loop B
11 |NSSFA112= 0.81 1.2
12 |NSSFA113= 0.78 1.16
13 |NSSFA114= 0.78 1.18
14 |NSSFA115= 0.77 1.16
15 |NSSFA116= 0.83 1.25
16 |NSSFA117= 0.84 1.27
17 |NSSFA118= 0.81 1.2
18 [NSSFA119= 0.78 1.18
19 |NSSFA120= 0.79 1.19
20 [NSSFA121= 0.80 1.20
Total Total + 10 = % Loop B Average Jet AP Pump

Calc Performed By (Initials):

Independently Verified By (Initials):
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Attachment 10 (Cont)

Table 10-3 (75-100% Power) Sheet 15 of 15

Jet Computer Point Individual to Average

Pump (Mibm/hr) AP Ratio Low Limit High Limit
Loop A

1 [NSSFA102= 0.81 1.22

2 |NSSFA103= 0.79 1.19

3 |NSSFA104= 0.79 1.19

4 |NSSFA105= 0.79 1.18

5 |NSSFA106= 0.84 1.25

6 |NSSFA107= 0.85 1.27

7 |NSSFA108= 0.78 1.17

8 |NSSFA109= 0.77 1.16

9  |NSSFA110= 0.79 119

10 |NSSFA111= 0.80 1.19
Total Total + 10 = % Loop A Average Jet AP Pump

Loop B

11 [NSSFA112= 0.81 1.21

12 [NSSFA113= 0.78 1.16

13 [NSSFA114= 0.78 1.18

14 INSSFA115= 0.77 1.16

15 |NSSFA116= 0.83 1.25

16 |[NSSFA117= 0.84 1.27

17 |NSSFA118= 0.81 1.21

18 [NSSFA119= 0.78 1.18

19 [NSSFA120= 0.79 1.19

20 |NSSFA121= 0.80 1.20
Total Total = 10 = % Loop B Average Jet AP Pump

Calc Performed By (Initials): Independently Verified By (Initials):
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~ ExelonGeneration.

References

1. N2-REP-11, Independent Methods of Determining Core Thermal Power
2. NUREG 1123, 2.1.45 (4.3)
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y. 4

== Exelon Generation.

Instructor Information
A. JPM Information

1. Description

a. This JPM tests the operator’s ability to manually calculate core thermal power
using process computer data. Core thermal power will calculated in accordance
with N2-REP-11, Attachment 3. The applicant should determine that the
calculated power is not within 2% limit specified in the procedure and notifies
SM and RE.

b. Critical steps are annotated in the Evaluator standard column with a bolded
Pass/Fail.

2. Task Information:
a. K/A 2.1.45 (4.3) Ability to identify and interpret diverse indications to validate

the response of another indication.

3. Evaluation / Task Criteria

Evaluation Method Perform
Evaluation Location Classroom
Time Critical Task No
Alternate Path No

LOD >1.0 Yes

4. Recommended Start Location

a. Training Classroom

5. JPM Setup (if required)

a. Ensure each operator has a calculator.

b. Ensure each operator has an OD-3 with % Core Thermal Power = 99.94%
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4" ExelonGeneration.

B. Read Before Every JPM Performance

1. For the performance of this JPM, I will act as all those you need to talk to.
Prior to providing direction to perform this task, I will provide you with the
initial conditions and answer any questions. During task performance, I will
identify the steps to be simulated, or discuss and provide cues as necessary.
(Note, read the next only if conducting a plant JPM). With the exception of
accessing panels, no plant equipment will be physically manipulated.
Repositioning of devices will be simulated by discussion and acknowledged by

my cues.
C. Read Before Each Evaluated JPM

1. This evaluated JPM is a measure of your ability to perform this task
independently. The CRS has determined that a verifier is not available and
that additional verification will not be provided.
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~" ExelonGeneration.

INITIAL Given:
CONDITIONS e The plant has been operating at steady-state power for greater than 8
hours.
e MSR reheat steam is NOT optimized.
e Turbine bypass valves are closed.
e SM permission has been granted to perform this procedure.
Evaluator: Ask trainee if he/she has any questions after presenting initial
conditions
INITIATING (Operators Name), determine core thermal power using turbine first
CUE stage pressure in accordance with N2-REP-11. Any steps requiring an
Independent Verification will be completed by another operator at the
completion of the procedure.
START TIME
PERFORMANCE ACT. CODE EVALUATOR
P/S/NA

1. Provide repeat back of initiating cue SAT / UNSAT
Cue: Acknowledge repeat back providing P STD: Proper communications

correction if necessary. used.

2. Obtain a copy of the reference procedure and SAT / UNSAT
review / utilize the correct section of the P STD: Refers to the provided
procedure. N2-REP-11, Attachment 3.

3. Complete Preliminaries Section of REP-11,

Att 3 for the following:

3a Verify all turbine bypass valves are fully P SAT / UNSAT

Closed. STD: Recognizes step
Step 8.1.1 completed based on initial
conditions.

NRC JPM RO COO2
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== Exelon Generation.

PERFORMANCE ACT. CODE EVALUATOR
P/S/NA
3b | Verify MSR reheat steam is NOT optimized. P SAT / UNSAT
STD: Recognizes step
Step 8.1.2 completed based on initial
conditions.
3c Verify reactor is operating in a steady state P SAT / UNSAT
condition with core power level constant for STD: Recognizes step
the current control rod pattern and core flow. completed based on initial
Step 8.1.3 conditions.

Evaluator Candidate may obtain SM permission; and/or notify the CSO of procedure

Note performance. If requested, provide concurrence to proceed.
4, Record data on N2-REP-11, Attachment 3. P SAT / UNSAT
Note: Evaluator to provide Candidate a copy STD: Data correctly entered on
of JPM Attachment 1. Step 8.2 Attachment 3.
5. Obtain Plant Process Computer Program OD- P SAT / UNSAT
3, Option 2 printout. ,
STD: Obtains JPM attachment 2
Note: Evaluator to provide Candidate a copy Step 8.3
of JPM Attachment 2.
6. Calculate Core Thermal Power P PASS / FAIL
STD: Core thermal power
Step 8.4 calculations completed as

follows:

% Core Thermal Power based
on computer points = 97.87

[(-.000041017 X 675%) +
0.17963(675)] X (.97 + .97)/2
- 1.616= 97.3% +/- .5%

% Core Thermal Power from
OD-3 printout = 3985.75/3988
= 99.94

NRC JPM RO COO2 Page 6 of 10
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= ExelonGeneration.

PERFORMANCE ACT. CODE EVALUATOR
P/S/NA
7. Indicate if core thermal power values agree P PASS / FAIL
within £ 2%. _
STD: Determines core thermal
Step 8.5 power values do NOT agree
within £ 2%
(99.94 - 97.3 = 2.6).
8. Immediately notifies SM and Reactor P SAT / UNSAT
Engineering Supervisor that (.Zore Thermal STD: SM and Reactor
Power determined using turbine first stage Engineering Supervisor notified
pressure does NOT agree within 2%. Step 8.6 that Core Thermal Power
determined using turbine first
stage pressure does NOT agree
within 2%.
TASK Core thermal power calculated and determined to be outside of the 2%
STANDARD required band.
STOP TIME
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~=" ExelonGeneration.

JPM Handout

INITIAL Given:
CONDITIONS » The plant has been operating at steady-state power for greater than 8
hours.

¢ MSR reheat steam is NOT optimized.
* Turbine bypass valves are closed.
e SM permission has been granted to perform this procedure.

INITIATING (Operators Name), determine core thermal power using turbine first
CUE stage pressure in accordance with N2-REP-11. Any steps requiring an

Independent Verification will be completed by another operator at the

completion of the procedure.
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~ ExelonGeneration.

JPM Attachment 1:

N2-REP-11 Data Sheet

OK TO PROVIDE TO CANDIDATE

Computer Point

Value

Turbine First Stage Pressure
(MSSPAQ7)

675 psia

FW A Correction Factor (FWSFE102)

0.97

FW B Correction Factor (FWSFE103)

0.97

NRC JPM RO CO02

Page 9 of 10

December 2015



P el

~= ExelonGeneration.

JPM Attachment 2:

OD-3 Core Thermal Power and APRM Calibration TODAY :50:02
Nine Mile Point 2
OK TO PROVIDE TO CANDIDATE
GMWE CMWT WT WTSUB WD WT FLAG IREC ROD LIN
1338.75 3985.75 109.83 107.84 34.08 2.00 0 99.07
PR RWL DPCM WFW HFW HD DHS CAEQ CAQA
1034.6 182.01 20.38 17.32 408.6 520.4 19.80 .16 17
1-A 2-B 3-C 4-D
RAP 100.01 100.04 99.99 100.03
AGAP 1.0 1.0 1.0 1.0

NRC JPM RO CO0O2
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1.0

1.1

2.0
21

22

23

24

2.5

PURPOSE [C1]

To determine core thermal power (CTP) using methods independent of the calorimetric
calculation performed by 3D MONICORE.

Frequency
When the process computer is unavailable and verification of core thermal power is desired.

When the accuracy/validity of the process computer core thermal power calculation is in
guestion

When required to verify the process computer calculation of core thermal power.

REFERENCES AND COMMITMENTS

Technical Specifications

None

Licensee Documentation

None

Standards, Requlations, and Codes

None

Policies, Programs, and Procedures

None

Technical Information

Station Nuclear Engineers Manual, NEDO - 24810(A & B)

GE Steam Production Warranty N2-SUT-20-W

Alden Research Laboratories Report #ARL No. 95-76/C26

Process Computer Program Specifications SR-1A and OD-3

Memo from Andrew Ross to Tom Tomlinson dated June 21, 1994, NMP82753
ASME International Steam Tables for Industrial Use, © 2000 version

Memo from Andrew Ross to File dated May 26,1995, NMP82762

ECP-09-000148, High Turbine Rotor Replacement

Page 1 N2-REP-11
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3.0

40

5.0
5.1

5.2

5.3
54

5.5

Commitments

Sequence Commitment
Number Number Description

1 SOER 90-03 Nuclear Instrumentation Miscalibration
GENERAL TEST METHODS

Reactor operating data is gathered and reactor core thermal power is calculated using an
Excel spreadsheet program or with the provided manual calculations. Additionally,
independent methods are provided to verify actual core thermal power agrees with indicated
thermal power.

TEST EQUIPMENT, SPECIAL TOOLS, AND MATERIALS

Excel Spreadsheet — CTP-2 June 2004 version

PRECAUTIONS

Special care must be taken in recording data and performing calculations. Since the results
from this procedure are used to support core performance and APRM calibrations, errors on
the non-conservative side could cause operation that might lead to a violation of Technical
Specifications or the Plant Operating License.

The correlations between CTP and turbine first stage pressure assumes normal turbine
operation and may be inaccurate if the turbine and auxiliaries are in an abnormal configuration
(e.g. reheaters not in service), or CTP is below 60%. MSR Reheat Steam Flow must be in
automatic (i.e. NOT optimized) to correlate turbine first stage pressure with CTP.

At low powers or feedwater temperatures, core thermal power calculations may be inaccurate.

When entering data into the Excel spreadsheet CTP-2 all data must be entered manually in
each cell. Do NOT use the cut, copy or paste feature of Excel or enter data in cells other than
those indicated on the spreadsheet.

Use of Excel spreadsheet CTP-2 will result in a more accurate determination of core thermal
power due to the limitations of steam tables. Manual calculations should only be used if
spreadsheet CTP-2 cannot be accessed.

Page 2 N2-REP-11
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5.6

ltems marked as follows will NOT be applicable until Extended Power Uprate has been
implemented:

D Example 1 Table or list
2HVT-UC203A Heater Bay A Unit Cooler 2NJS-PNL756-20

2HVT-UC203B

° Example 2 Information in a step or note:

Turbine Buildin alrvtem ’erature shall be maintained between 50° or
65°F to 120°F, (EPU: 50° or 70°F fo 120°F) depending on location
(Refer to USAR Table 9.4-1).

. Example 3 Action _ Will always require a CV to ensure proper component is
manipulated or observed etc.

a. Check 2HVT-AOD2A (2B, 2C,(EPU: 2D)) EXHAUST AIR
FAN DISCH DMPR fully opens. Example
Example
cv

o Do not take any action or make decisions based on EPU data until such time as the SM
has authorized EPU data usage.
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6.0
6.1

6.2

6.3

7.0
71

LIMITATIONS AND ACTIONS

Initials

Immediately notify the Shift Manager and the Reactor Engineering Supervisor if the core

thermal power calculated in this procedure does not meet its Acceptance Criteria.

Following periods of cleanup instability, allow twenty (20) minutes for an accurate thermal

power calculation.

Process Computer Thermal Power Calculations and Displays will be inaccurate whenever

reactor water cleanup is being rejected.
PREREQUISITES
Determine and indicate below the attachment(s) to be performed:

ATTACHMENT 1: DETERMINING CORE THERMAL POWER WITH

PROCESS COMPUTER OUT OF SERVICE................... L]
ATTACHMENT 2: DETERMINING CORE THERMAL POWER WITH

PROCESS COMPUTER IN SERVICE............ccceveee L]
ATTACHMENT 3: DETERMINING CORE THERMAL POWER USING

TURBINE FIRST STAGE PRESSURE ..........ccccoirnee ]

ATTACHMENT 4. CORE THERMAL POWER COMPARISON
BETWEEN PLANT PROCESS COMPUTER AND
3D-MONICORE ..o, L]

Page 3

N2-REP-11
Rev 00500



ATTACHMENT 1:

Initials

DETERMINING CORE THERMAL POWER WILL PROCESS COMPUTER OQUT OF SERVICE

8.0

8.1
8.1.1

8.2
8.21

822

8.2.3

PROCEDURE

Preliminaries

Verify Reactor Water Cleanup System has been operating steady state for
a minimum of 20 minutes.

Verify reactor is operating in a steady state condition with core power level
constant for the current control rod pattern and core flow.

Personnel responsible for the performance of this test have read AND
thoroughly understand its contents PRIOR to test commencement.

Perform the following:

PLANT IMPACT: NONE.

a. Discuss Plant Impact with the SM. Obtain SM permission to perform
procedure.

b.  Notify the CRO that procedure is to be performed. Discuss Plant
Impact.

Determine RWCU flow as follows:

At panel 2CEC*PNL603, record the following parameter:
G33-R609 RWCU SYS FLOW gpm
Calculate RWCU mass flow rate as follows:

gpm x 3.8*10™ Mib/hrigpm = Mib/hr
Step 8.2.1

Enter result from step 8.2.2 in Table 1 as ltem Number 46 value

Page 4
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8.3
8.3.1

8.3.2

8.3.3

8.4
8.4.1

84.2

8.4.3

8.44

ATTACHMENT 1 (Cont)

Determine RWCU reject flow as follows:

At panel 2CEC*PNL603, record the following parameter:
G33-R602 CLEANUP REJECT FLOW apm
Calculate RWCU reject mass flow rate as follows:

gpm x 5*10* MIb/hr/gpm = Mib/hr
Step 8.3.1

Enter result from step 8.3.2 in Table 1 as Item Number 49 value.

Determine RWCU Seal Flow as follows:

At Rx Bldg 215’ elevation, East of RWCU pump rooms, record the pump
seal flows below:

a. 2WCS-FI77A apm
b. 2WCS-FI77B gpm
c. 2WCS-FI 78A gpm
d. 2WCS-FI78B gpm
Calculate total RWCU seal flow as follows:

—gpm +___  gpm + __ gpm + ___ gpm = apm

initials

Step 8.4.1.a Step 84.1.b Step 8.4.1.c Step 8.4.1.d RWCU total seal flow

Calculate total RWCU seal mass flow rate as follows:

gpm x 0.000499 Mib/hr/gpm = Mib/hr
RWCU total seal flow RWCU Seal Mass Flow

Enter results in Table 1 as Iltem Number 56 value AND in step 8.5.2 where
indicated.
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8.5
8.5.1

8.6.2

8.5.3

8.6
8.6.1

8.6.2

8.6.3

8.6.4

ATTACHMENT 1 (Cont) Initials
Determine CRD flow as follows:
At 2CEC*PNL603, record the following:

C12-R606, CRD System Flow gpm

Calculate Corrected CRD flow as follows:

( gpm x 0.000499 Mib/hr/gpm ) + 0.00401Mib/hr  + Mib/hr =
Step 8.5.1 Step 843

Mib/hr

Corrected CRD Flow

v
Enter result from step 8.5.2 in Table 1 as Item Number 50 value.
Y
Determine Recirc Pump Power as follows:
At 2CEC*PNL602, record the following:
a. B35-R634A, Recirc Motor A Current amps
b. B35-R634B, Recirc Motor B Current amps
Calculate Recirc Pump Power as Follows:
a. amps X 0.023 MW/amp = MW
step 8.6.1.a Recirc A power
b. amps X 0.023 MW/amp = MW
step 8.6.1.b Recirc B power
\Y
Enter results of step 8.6.2.a in Table 1 as ltem Number 52 value.
v
Enter results of step 8.6.2.b in Table 1 as Item Number 53 value.
v
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ATTACHMENT 1 (Cont) Initials

8.7 Complete Table 1 data by taking readings from the indicated source
instruments.

8.8 Perform analysis using the EXCEL spreadsheet as follows:
N/A, EXCEL spreadsheet unavailable ....................cccoooeovevieiiiiieee e ]

8.8.1 Open EXCEL Spreadsheet from the following location:

S:\Groups\OPSU2\ALLShared\N2REP11_Rev_02\CTP-2 June 2004
Version

NOTE

Some data cells in the spreadsheet will NOT have data entered into them with the
process computer out of service and are NOT used in the calculation of Thermal Power.

CAUTION

o Do NOT enter information into cells not called for as this may adversely impact
spreadsheet performance. The data entry portion of the spreadsheet is identified at
the top of the spreadsheet below the heading “ENTER VALUES BELOW.”

o Do NOT use the cut, copy or paste features of EXCEL when entering data.

8.8.2 Enter data collected in Table 1 in the applicable blocks of the EXCEL
spreadsheet.

v
8.8.3 Print the EXCEL spreadsheet.
8.8.4 Record Calculated Core Thermal Power. (Item 31 of EXCEL print out.)
MWith
8.8.5 Using the “Save as” feature of EXCEL, save the spreadsheet in a date
format similar to MM_DD_YYYY Heat Balance.
8.8.6 Close the EXCEL spreadsheet.
88.7 Sign all datasheet as indicated and attach to this procedure.
Page 7 N2-REP-11
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8.9

8.9.1

8.9.2

8.9.3

8.9.4

ATTACHMENT 1 (Cont)

Performing analysis using manual calculations:

N/A, analysis performed using EXCEL spreadsheet. ...................cccccooo. ]
Obtaining data from table 1, determine feedwater average temperature as
follows:
a [ + ] + 2=__°F
2FWS-TIB4A 2FWS-TI64B

Using the data from table 1 calculate the average Feedwater Flow A d/p:

+ 20 = psid
Total of table 1 A side avg dp
ltem numbers 1-20

Using the data from table 1 calculate the average Feedwater Flow B d/p:

+ 20 = psid
Total of table 1 B side avg dp
ltem numbers 21-40

Using Table 3 determine the Specific Volume associated with the below
Feedwater Temperatures:

a. = ft*/1b
2FWS-TI64A A Specific Volume
b. = ft*/Ib
2FWS-TI64B B Specific Volume
Page 8
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ATTACHMENT 1 (Cont) Initials

8.95 IF indicated Feedwater temperature is < 150°F THEN enter 1.0015 as the
Thermal Expansion Factor(s) for the corresponding temperature element
below. Otherwise perform the indicated calculation:

a. 09985+ (0000191 X ) =

2FWS-TIB4A A side Thermal Expansion Factor
b. 0.9985+ (0000191 X ) =
2FWS-TI64B B side Thermal Expansion Factor

v
8.9.6 Perform the following calculations to determine Feedwater flows:
a.[(0.2116 x ) - ] X ( X ) X =
Results 8.9.5.a Results 8.9.4.a Results 8.9.2 Results 8.9.4.a LEFM Loop A Corr.

(Table 1 Item # 54)

Mib/hr
Channel A Feedwater Flow
b. [(0.2118 x ) + ] X ( X )y X =
Results 8.9.5.b Results 8.9.4b Results 8.9.3 Results 8.9.4b LEFM Loop B Corr.
(Table 1 ltem # 55)
Mib/hr
Channel B Feedwater Flow
C. Mib/hr  + Mib/hr = Mib/hr
Channel A Feedwater Flow Channel B Feedwater Flow Total Feedwater Flow

Page 9 N2-REP-11
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ATTACHMENT 1 (Cont) Initials

NOTE

Steam table values below for enthalpy are provided in 10 degree increments. A formula
for linear interpolation is provided in the next step to be used if feedwater average
temperature does NOT correspond exactly to a temperature provided in the steam
tables. Interpolation is required due to the large error that would be introduced by
rounding to the nearest available steam table data point.

897

Using ASME International Steam Tables for industrial Use, Table U-3,
determine enthalpy at 1000 psia for the average Feedwater temperature
determined in step 8.9.1.a. as follows:

a. |F the average feedwater temperature in step 8.9.1.a corresponds
exactly to a value on the steam table enter the enthalpy below AND
proceed to step 8.9.8

N/A, interpolation requIred ................coooeeoieeeieee e ]
BTU/Ib

FW Enthalpy
b. |F the average feedwater temperature in step 8.9.1.a does NOT
correspond exactly to a value on the steam table perform the following
linear interpolation to obtain a value for feedwater enthalpy.
N/A, interpolation NOT required ................coooveiiiveieieeceece e U

1. Complete the following table:

Table Item
Number

Description of Parameter Value Units

1

Average Feedwater Temperature from Step 8.9.1.a °F

Next temperature higher than average feedwater temperature °F
with data available from steam table
u-3

Next temperature lower than average feedwater temperature °F
with data available from steam table
uU-3

Enthalpy listed for Iltem 2 temperature on the steam table Btu/lb
U-3

Enthalpy listed for item 3 temperature on the steam tabile Btu/lb
U-3
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ATTACHMENT 1 (Cont) Initials

8.9.7 (Cont)
2. Perform the following calculations:
( - ) X [( - ) #10] =__  Btullb
Table Item 1  Table Item 3 Table ltem 4 Table ltem 5) A Enthalpy
Btu/lb + Btulb = Btu/lb
A Enthalpy Table Item 5 FW Enthalpy
v
8.9.8 Calculate the Feedwater Energy Rate as follows:
Mib/hr X BTU/Ib = MBTU/hr
Total Feedwater Flow Feedwater Enthalpy Feedwater Energy Rate
Step 8.9.6.c Step 8.9.7.a OR 8.9.7b.2
v
8.9.9 Calculate Actual Recirc Energy Rate as follows:
( Mw + Mw) x 3.413 MBTU/hr/Mw x 0.94(Efficiency)=
Recirc pump A power Recirc pump B power
Step 8.6.2.a Step 8.6.2.b
MBTU/hr
Recirc Energy Rate
v
8.9.10 Calculate Main Steam Flow as follows:
Mib/hr + Mib/hr - Mib/hr = Mib/hr
Total FW flow CRD Flow RWCU Reject Flow Total Main Steam Flow
Step 8.9.6.c Step 8.5.2 Step 8.3.2
v
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ATTACHMENT 1 (Cont) Initials

8.9.11 Determine Absolute Main Steam pressure as follows:
psig + 16 = psia
Table 1 ltem # 45
v
NOTE
Due to the small incremental difference between available data points on the steam
table used below, interpolation is not required. A relatively smali error is introduced in the
final calculations and rounding down results in an enthalpy that is conservative in nature.
8.9.12 Using ASME International Steam Tables for Industrial Use, Table U-2,
determine the Main Steam enthalpy for saturated steam at the absolute
pressure determined in step 8.9.11. rounded DOWN to the nearest
pressure available on the steam table.
BTU/Ib
v
8.9.13 Calculate the Main Steam Energy Rate as follows:
Mib/hr X BTU/Ib = MBTU/hr
Total Main Steam Flow Main Steam Enthalpy Main Steam Energy Rate
Step 8.9.10 Step 8.9.12
v
8.9.14 Calculate CRD Energy Rate as follows:
( Mib/hr x 70.682 BTU/lb = MBTU/hr
Corrected CRD Flow CRD Energy Rate
Step 8.5.2
I\
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ATTACHMENT 1 (Cont) [nitials

NOTE

Rounding of the temperature values below as indicated will result in a conservative
determination of core thermal power while introducing a minimal impact on calculation
accuracy.

8.9.15

8.9.16

8.9.17

8.9.18

Using ASME International Steam Tables for Industrial Use, Table U-3,
determine the enthalpy at 1000 psia for the following temperature rounded
as indicated to the nearest value available on the steam table:

a. RWCU Inlet Temp = BTU/Ib
Table 1 ltem Number 47 (Rounded UP) RWCU inlet Enthalpy

b. RWCU Outlet Temp = BTU/Ib
Table 1 Item Number 48 (Rounded DOWN) RWCU Outlet Enthalpy

v
Calculate the change in RWCU enthalpy as follows:
BTU/Ib - BTU/Ib = BTU/Ib
RWCU inlet Enthalpy RWCU Outlet Enthalpy RWCU A Enthalpy
Step 8.9.15.a Step 8.9.15.b
v
Calculate the RWCU Energy Rate as follows:
Mib/hr x BTU/Ib + | Mib/hr x BTU/Ib] =
RWCU Flow RWCU A Enthalpy RWCU reject flow RWCU Outlet Enthalpy
Step 8.2.2 Step 8.9.16 Step 8.3.2 Step 8.9.15b
MBTU/hr
RWCU Energy Rate
v
Calculate the Total Energy Rate Out of the Reactor as follows:
MBTU/hr + MBTU/hr + 3.754MBTU/hr = MBTU/hr
Main Steam Energy Rate RWCU Energy Rate (Fixed Losses) Total Energy Rate Out
Step 8.9.13 Step 8.9.17
v
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8.9.19

8.9.20

9.0

10.0
10.1

ATTACHMENT 1 (Cont)

[nitials

Calculate the Total Energy Rate In for the Reactor as follows:

MBTU/hr + MBTU/hr +

MBTU/hr =

Feedwater Energy Rate Recirc Energy Rate CRD Energy Rate
Step 8.9.8 Step 8.9.9 Step 8.9.14

MBTU/hr
Total Energy Rate In

Calculate the Core Thermal Power as follows:

MBTU/hr -

Total Energy Rate Out Total Energy Rate In
Step 8.9.18 results Step 8.9.19 results

MW,

Core Thermal Power

RETURN TO NORMAL

None

ACCEPTANCE CRITERIA

MBTU/hr] x 0.293 =

Calculated Core Thermal Power < 3467 MWih (Step 8.8.4 OR 8.9.20)
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11.0
11.1

11.2

ATTACHMENT 1 (Cont) Initials
RECORD REVIEW AND DISPOSITION

Reactor Engineering Supervisor Review

o Satisfactory. Record any comments in Remarks............cccccooeivieiinnnenen. ]

o Unsatisfactory. Immediately notify SM AND Reactor Engineering
Supervisor. Record explanation AND corrective actions in Remarks..... [ ]

/
SM Notified Date/Time
/
Person Notified Date/Time

Remarks

Reactor Engineering Supervisor OR Designee  Date
Disposition

When complete, this procedure shall be forwarded to Reactor Engineering for temporary
storage and transfer to the Permanent Plant File in accordance with CNG-PR-3.01, Records
Management, and CNG-PR-3.01-1000, Records Management.
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Initials

ATTACHMENT 2:
DETERMINING CORE THERMAL POWER WITH PROCESS COMPUTER IN SERVICE

8.0 PROCEDURE

8.1 Preliminaries

8.1.1 Verify Reactor Water Cleanup System has been operating steady state for
a minimum of 20 minutes.

8.1.2 Verify reactor is operating in a steady state condition with core power level
constant for the current control rod pattern and core flow.

8.1.3 Personnel responsible for the performance of this test have read AND
thoroughly understand its contents PRIOR to test commencement.

8.1.4 Perform the following:

PLANT IMPACT: NONE.
a. Review the Plant Impact. Indicate permission to perform procedure.

SM
b. Review the Plant Impact. Indicate acknowledgement that procedure is
to be performed.
CRO
8.2 Demand Plant Process Computer Program OD-3 Option 2 (Long Form Edit)
AND print out the edit for later use.
N/A, OD-3 Option 2 notavailable...........................ccoooiiii e ]
8.3 Demand Special Log 22 from the Plant Process Computer AND print out
the edit for later use.
8.4 Determine RWCU reject flow as follows:
8.4.1 At panel 2CEC*PNL603, record the following parameter:
G33-R602 CLEANUP REJECT FLOW gpm
8.4.2 Calculate RWCU reject mass flow rate as follows:
gpm X 510 Mib/hr/gpm = Mib/hr
Step 8.4.1
v
8.4.3 Enter result from step 8.4.2 in Table 2 as [tem Number 49 value.
v
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8.5

8.56.1

856.2

8.53

8.6

8.6.1

8.6.2

8.6.3

ATTACHMENT 2 (Cont) Initials

Determine RWCU flow as follows:

N/A, Computer Point MSSFA101 indicates RWCU flow ............ccococl. ]
At panel 2CEC*PNL603, record the following parameter:

G33-R609 RWCU SYS FLOW, gpm

Calculate RWCU mass flow rate as follows:

gpm X 3.8*10* Mib/hr/gpm = Mib/hr
Step 8.5.1

Enter result from step 8.5.2 in Table 2 as Item Number 46 value.

Determine RWCU Seal flow as follows:

N/A, Computer Point WCSFU100 indicates RWCU Seal Flow ..................... ]
At Rx Bldg 215’ elevation, East of RWCU pump rooms, record the pump

seal flows below:

a. 2WCS-FI77A gpm

b. 2WCS-FI 77B gpm

c. 2WCS-FI 78A gpm

d.  2WCS-FI 78B gpm

Calculate total RWCU seal flow as follows:

gpm + ______gpm + ______gpm + gpm = apm
Step 8.6.1.a Step 8.6.1.b Step 8.6.1.¢c Step 8.6.1.d RWCU total seal flow

Calculate total RWCU seal mass flow rate as follows:

gpm X 0.000499 Mib/hrigpm = Mib/hr
RWCU total seal flow RWCU Seal Mass Flow
Step 8.6.2

v
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8.64

8.7

8.71

8.7.2

8.7.3

8.8

8.8.1

8.8.2

8.8.3

ATTACHMENT 2 (Cont) Initials

Enter result from step 8.6.3 in Table 2 as item Number 60 value AND in
step 8.7.2 where indicated.

v
Determine CRD flow as follows:
N/A, Computer Point RDSFU102 indicates CRD Flow...........cccccccvvviviiiinnnee, ]
At 2CEC*PNL603, record the following:
C12-R606, CRD System Flow gpm
Calculate Corrected CRD fiow as follows:
( gpm X 0.000499 Mib/hr/gpm) + 0.00401Mib/hr + Mib/hr =
CRD Sys Flow RWCU Seal Mass Flow
Step 8.7.1 Step 8.6.3
Mib/hr
Corrected CRD Flow
v
Enter result from step 8.7.2 in Table 2 as Item Number 50 value.
v
Determine Recirc Pump A Power as follows:
N/A, Computer Point RCSQA101 indicates Recirc Pump A Power................ ]
At 2CEC*PNL602, record the following:
B35-R634A, Recirc Motor A Current amps
Calculate Recirc Pump A Power as Follows:
amps X 0.023 MW/amp = MW
step 8.8.1 Recirc A Power
v
Enter results of step 8.8.2 in Table 2 as Item Number 52 value.
v
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ATTACHMENT 2 (Cont) Initials

8.9 Determine Recirc Pump B Power as follows:

N/A, Computer Point RCSQA102 indicates Recirc Pump B Power................ ]
8.9.1 At 2CEC*PNL602, record the following:
B35-R634B, Recirc Motor B Current amps

8.9.2 Calculate Recirc Pump B Power as Follows:

amps X 0.023 MW/amp = MW
step 8.9.1 Recirc B Power

v
8.9.3 Enter result of step 8.9.2 in Table 2 as Item Number 53 value.
v
8.10 Complete Table 2 data and circle any data items obtained from an
indicated Allowable Alternate Data Source.
8.11 Perform analysis using the EXCEL spreadsheet as follows:
N/A, EXCEL spreadsheet unavailable ... ]
8.11.1 Open EXCEL Spreadsheet from the following location:
S:\Groups\OPSU2\ALLShared\N2REP11_Rev_02\CTP-2 June 2004
Version
Page 19 N2-REP-11

Rev 00500



ATTACHMENT 2 (Cont)

Initials

NOTE

“Allowable alternate data sources” listed in Table 2 may be utilized when the listed
computer point is invalid provided such use is noted in the remarks section of this
procedure.

CAUTION

Do NOT enter information anywhere else in the spreadsheet as this may adversely
impact spreadsheet performance. The data entry portion of the spreadsheet is
identified at the top of the spreadsheet below the heading “ENTER VALUES
BELOW.”

Do NOT use the cut, copy or paste features of EXCEL when entering data.

8.11.2

8.11.3
8.11.4

8.11.5

8.11.6

8.11.7
8.11.8

Enter data collected in Table 2 in the applicable blocks of the EXCEL
spreadsheet.

Print the EXCEL spreadsheet.
Record Calculated Core Thermal Power. (Item 31 of EXCEL print out.)

MWith

Record difference between calculated Core Thermal Power in Step 8.11.4
and Core Thermal Power from OD-3 Option 2. (Item 33 of EXCEL print
out.)

N/A, OD-3 Option 2 not available................c..ooovivviiiiiiieee e ]
Difference between Calculated and OD-3 Core Thermal Power %.

Using the “Save as” feature of EXCEL, save the spreadsheet in a date
format similar to MM_DD_YYYY Heat Balance.
Close the EXCEL spreadsheet.

Sign all EXCEL generated datasheets where indicated and attach to this
procedure.
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8.12

8.12.1

8.12.2

8.12.3

8124

ATTACHMENT 2 (Cont)

Perform analysis using manual calculations:

N/A, analysis performed using EXCEL spreadsheet...........cccoooeivviviiieninnnnn. ]
Obtaining data from table 2, determine feedwater average temperatures as
follows:
a. | + + 2= °F
: NSSTA101 NSSTA102 A Side Avg Temp
b. [ + + 2= °F
NSSTA103 NSSTA104 B Side Avg Temp
c. [ + + 2= °F
A Side Avg Temp B Side Avg Temp Avg Feedwater Temp

Using the data from table 2 calculate the average Feedwater Flow A d/p:
+20= psid

Total of table 1 A side avg dp
ltem numbers 1-20

Using the data from table 2 calculate the average Feedwater Flow B d/p:

+20= psid
Total of table 1 B side avg dp
ltem numbers 21-40

Using Table 3 determine the Specific Volume associated with the below
Feedwater Temperatures:

a. = ft*/Ib
A Side Avg Temp A Specific Volume
(Step 8.12.1.a)

b. = ft*/lb
B Side Avg Temp B Specific Volume

(Step 8.12.1.b)

Page 21

|nitials

Y
N2-REP-11
Rev 00500



ATTACHMENT 2 (Cont) Initials

8.12.5 IF indicated Feedwater temperature is < 150°F THEN enter 1.0015 as the
Thermal Expansion Factor(s) for the corresponding temperature element
below. Otherwise perform the indicated calculation:

a. 0.9985+ (1.91 x 10° x ) =
A Side Avg Temp A side Thermal Expansion Factor
(Step 8.12.1.a)

b. 0.9985+ (1.91x 10° x ) =
B Side Avg Temp B side Thermal Expansion Factor

(Step 8.12.1.b)

v
8.12.6 Perform the following calculations to determine Feedwater flows:
a. [(0.2116 x ) o+ ] X X X =
Results 8.12.5.a Results 8.12.4.a Results 8.12.2 Results 8.12.4.a LEFM Loop A Corr.

(Table 1 item # 54)

Mib/hr
Channel A Feedwater Flow
b. [(0.2118 x ) + ] X X X =
Results 8.12.5.b Results 8.12.4.b Results 8.12.2.b Resuits 8.12.4.b LEFM Loop B Corr.
(Table 1 Item # 55)
Mib/hr
Channel B Feedwater Flow
C. Mib/hr + Mib/hr = Mib/hr
Channel A Feedwater Flow Channe! B Feedwater Flow Total Feedwater Flow
8.12.6.a results 8.12.6.b results
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ATTACHMENT 2 (Cont) [nitials

8.12.7 Using ASME International Steam Tables for Industrial Use, Table U-3,
determine enthalpy at 1000 psia for the average Feedwater temperature
determined in step 8.12.1.c as follows:

a. |F the average feedwater temperature in step 8.12.1.c corresponds
exactly to a value on the steam table enter the enthalpy below AND
proceed to step 8.12.8

N/A, interpolation required ..................c.ccoevoeeveeereeeceee I ]
BTU/Ib

FW Enthalpy

b. IF the average feedwater temperature in step 8.12.1.c does NOT
correspond exactly to a value on the steam table perform the following
linear interpolation to obtain a value for feedwater enthalpy.

N/A, Interpolation NOT requIired............ccccocooeoeoeeeeee e U
1. Complete the following table:
Table Item . ]
Number Description of Parameter Value Units
1 Average Feedwater Temperature from °F
Step 8.12.1.c
Next temperature higher than average feedwater °F
2 temperature with data available from steam table
U-3
Next temperature lower than average feedwater °F
3 temperature with data available from steam table
U-3
4 Enthalpy listed for ltem 2 temperature on the Btu/lb
steam table U-3
5 Enthalpy listed for item 3 temperature on the Btu/lb
steam table U-3
2. Perform the following calculations:
( - ) x [( - ) =+=10] = Btu/lb
Table Iltem 1 Table Item 3 Table Item 4 Table item 5) A Enthalpy
Btu/lb + Btu/lb = Btu/ib
A Enthalpy Table Item § FW Enthalpy
\Y
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ATTACHMENT 2 (Cont)
8.12.8 Calculate the Feedwater Energy Rate as follows:

Mib/hr X BTU/Ib
Total Feedwater Flow Feedwater Enthalpy

Step 8.126.C Step 8.12.7

8.12.9 Calculate Actual Recirc Energy Rate as follows:

|nitials

MBTU/hr

Feedwater Energy Rate

( Mw + Mw) x 3.413 MBTU/hr/Mw x 0.94(Efficiency)=

Recirc pump A power Recirc pump B power
Table 2 Iltem 52 Table 2 item 53

MBTU/hr

Recirc Energy Rate

8.12.10 Calculate Main Steam Flow as follows:
Mib/hr + Mib/hr -

Mib/hr = Mib/hr

Total FW flow CRD Flow RWCU Reject Flow Total Main Steam Flow

Step 8.12.6.Cc Table 2 ltem 50 Table 2 ltem 49

8.12.11 Determine Absolute Main Steam pressure as follows:

psig+ 15 = psia
Table 2 Item # 45
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ATTACHMENT 2 (Cont) Initials

Due to the small incremental difference between available data points on the steam
table used below, interpolation is not required. A relatively small error is introduced in the
final calculations and rounding down results in an enthalpy that is conservative in nature.

NOTE

8.12.12

8.12.13

8.12.14

8.12.15

Using ASME international Steam Tables for Industrial Use, Table U-2
determine the Main Steam enthalpy for saturated steam at the absolute
pressure determined in step 8.12.11. rounded DOWN to the nearest
pressure available on the steam table.

BTU/Ib
v
Calculate the Main Steam Energy Rate as follows:
Mib/hr X BTU/Ib = MBTU/hr
Total Main Steam Flow Main Steam Enthalpy Main Steam Energy Rate
Step 8.12.10 Step 8.12.12
v
Calculate CRD Energy Rate as follows:
( Mib/hr x 70.682 BTU/Ib = MBTU/hr
Corrected CRD Flow CRD Energy Rate
Table 2 Item 50
v
Using ASME International Steam Tables for industrial Use, Table U-3,
determine the enthalpy for subcooled water at 1000 psia for the following
temperatures rounded UP to the nearest value available on the steam
table:
a. RWCU inlet Temp = BTU/Ib
Table 2 item Number 47 RWCU inlet Enthalpy
b. RWCU Outlet Temp = BTU/Ib
Table 2 Item Number 48 RWCU Outlet Enthalpy
Y
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ATTACHMENT 2 (Cont) [nitials
8.12.16 Calculate the change in RWCU enthalpy as follows:

BTU/b - BTU/Ib = BTU/Ib
RWCU inlet Enthalpy RWCU Outlet Enthalpy RWCU A Enthalpy

v
8.12.17 Calculate the RWCU Energy Rate as follows:
Mib/hr x BTWIb + | Mib/hr x BTU/Mb] =
RWCU Flow RWCU A Enthalpy RWCU reject flow RWCU Outlet Enthalpy
Table 2 ltem 46 Step 8.12.16 Table 2 ltem49 Step 8.12.15.b
MBTU/hr
RWCU Energy Rate
v
8.12.18 Calculate the Total Energy Rate Out of the Reactor as follows:
MBTU/hr + MBTU/hr + 3.754MBTU/hr = MBTU/hr
Main Steam Energy Rate RWCU Energy Rate (Fixed Losses) Total Energy Rate Out
Step 8.12.13 Step 8.12.17
v
8.12.19 Calculate the Total Energy Rate In for the Reactor as follows:
MBTU/hr + MBTU/hr + MBTU/hr = MBTU/hr
Feedwater Energy Rate  Recirc Energy Rate CRD Energy Rate Total Energy Rate In
Step 8.12.8 8.12.9 8.12.14
v
8.12.20 Calculate the % Core Thermal Power as follows:
[ MBTU/hr - MBTU/hr]x 0.293= MW,
Total Energy Rate Out Total Energy Rate In Core Thermal Power
Step 8.12.18 Step 8.12.19
% rated thermal power
v
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8.12.21

8.12.22

9.0

10.0
10.1

10.2

ATTACHMENT 2 (Cont) Initials

Calculate % rated thermal power from OD-3 Option 2 as follows:

N/A, OD-3 Option 2 not available.................c..ooeeeoeeiiiiiiiece e O]

(E 88)
OD-3 Core Thermal Power MW, . 34.67 = % rated
thermal power

Record difference in % rated thermal power between the value obtained in
step 8.12.20 and 8.12.21.

N/A, OD-3 Option 2 not available............ocoooviiiieeeee e O

% difference rated thermal power

RETURN TO NORMAL

None

ACCEPTANCE CRITERIA

The difference between Calculated and OD-3 Core Thermal Power < 1%
rated thermal power. (Step 8.11.5 OR 8.12.22)

N/A, OD-3 Option 2 not available...................cccoovveieii e Il

Record Names and Initials of persons performing procedure.

Printed Name Initials
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11.2

ATTACHMENT 2 (Cont) [nitials
RECORD REVIEW AND DISPOSITION

Reactor Engineering Supervisor Review

o Satisfactory. Record any comments in Remarks...............ccooooeeeeeee, ]

o Unsatisfactory. Immediately notify SM AND Reactor Engineering
Supervisor. Record explanation AND corrective actions in Remarks..... []

/
SM Notified Date/Time
/
Person Notified Date/Time

Remarks

Reactor Engineering Supervisor OR Designee  Date
Disposition

When complete, this procedure shall be forwarded to Reactor Engineering for temporary
storage and transfer to the Permanent Plant File in accordance with CNG-PR-3.01, Records
Management, and CNG-PR-3.01-1000, Records Management.
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ATTACHMENT 3:
DETERMINING CORE THERMAL POWER USING TURBINE FIRST STAGE PRESSURE

8.0 PROCEDURE

8.1 Preliminaries
8.1.1 Verify all Turbine Bypass Valves are fully closed
8.1.2 Verify MSR reheat steam is NOT optimized.

8.1.3 Verify reactor is operating in a steady state condition with core power level
constant for the current control rod pattern and core flow.

8.1.4 Personnel responsible for the performance of this test have read AND
thoroughly understand its contents PRIOR to test commencement.

8.1.5 Perform the following:

PLANT IMPACT: NONE.
a. Review the Plant Impact. Indicate permission to perform procedure.

SM
b. Review the Plant Impact. Indicate acknowledgement that procedure is
to be performed.
CRO
8.2 Record the following Process Computer points.
e  Turbine First Stage Pressure = psia (MSSPAQ7) .......c.cc....... ]
e  FW A Correction Factor = (FWSFE102) ..o ]
. FW B Correction Factor = (FWSFE103) ..., ]
8.3 Demand Plant Process Computer Program OD-3, Option 2 and attach it to
this procedure.
N/A, Process Computer is unavailable................cccooooviiiiiioe e ]
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8.4
8.41

8.4.2

8.5

8.6

9.0

ATTACHMENT 3 (Cont) Initials

Calculation of Core Thermal Power

Calculate the % core thermal power based on the computer points
recorded in Step 8.2 using the following equation:

El X
MSSPAD;
MSSPA07 FWSFE102  FWSFE103
% CTP =
v
Obtain CMWi from OD-3 Option 2 demanded in step 8.3 and calculate %
core thermal power.
N/A, Process Computer is unavailable.................ccoooiiie [
CMWt =
% CTP = %
v
Indicate if core thermal power determined in Steps 8.4.1 and 8.4.2 agree
within £2%.
N/A if Process Computer is not available.
YES[] NO[] NA[]
IF Step 8.5 is checked NO, THEN immediately notify SM and Reactor
Engineering Supervisor. Otherwise, N/A.................cccooiiiiiiie e, O
RETURN TO NORMAL
None
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ATTACHMENT 3 (Cont) Initials
10.0 ACCEPTANCE CRITERIA

10.1 Difference between Calculated and OD-3 Core Thermal Power < 2%.
(Step 8.5)

N/A, OD-3 Option 2 not available, attachment performed for information

ONY et ]

10.2 Record Names and Initials of persons performing procedure.

Printed Name Initials
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ATTACHMENT 3 (Cont) Initials
11.0 RECORD REVIEW AND DISPOSITION

11.1 Reactor Engineering Supervisor Review

. Satisfactory. Record any comments in Remarks...............cccccccooo v, ]

) Unsatisfactory. Immediately notify SM AND Reactor Engineering
Supervisor. Record explanation AND corrective actions in Remarks..... []

/
SM Notified Date/Time

/
Person Notified Date/Time

Remarks

Reactor Engineering Supervisor OR Designee  Date
11.2 Disposition

When complete, this procedure shall be forwarded to Reactor Engineering for temporary
storage and transfer to the Permanent Plant File in accordance with CNG-PR-3.01, Records
Management, and CNG-PR-3.01-1000, Records Management.
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8.0

8.1
8.1.1

8.2

8.3

8.4

8.5

9.0

Initials

ATTACHMENT 4:
CORE THERMAL POWER COMPARISON BETWEEN PLANT PROCESS COMPUTER AND
3D-MONICORE
PROCEDURE
Preliminaries
Demand or retrieve the following:
a.  3D-Monicore periodiC 10g. .......c..oovviiuiiiieeeee e ]
b. Plant Process Computer Program OD-3, Option 2...................oee v ]
Calculate % rated Core Thermal Power from 3D-Monicore Log from
Step 8.1.1.a.
3D-Monicore Core Thermal Power = Mwit
(EPU: 39.88)

% CTP = MWT + 34.67 = %
Calculate % rated Core Thermal Power from OD3 Option 2 from
Step 8.1.1b.
OD3 Option 2 = MWi
% CTP = 7 = %

Indicate if % CTP from Step 8.2 and % CTP from 8.3 agree within 0.5% of
Rated Thermal Power

YES [] NO []

IF Step 8.4 is checked NO, THEN immediately notify SM and Reactor
Engineering Supervisor. Otherwise, N/A.............ccccoieriiiiiiirieceiee e ]

RETURN TO NORMAL

None
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10.0
10.1

10.2

11.0

11.2

ATTACHMENT 4 (Cont) Initials
ACCEPTANCE CRITERIA

Difference between Calculated and OD-3 Core Thermal Power < 0.5%.
(Step 8.4)

Record Names and Initials of persons performing procedure.

Print Name Signature Initials

RECORD REVIEW AND DISPOSITION

Reactor Engineering Supervisor Review

. Satisfactory. Record any comments in Remarks.....................ccevvvvenn. Il

. Unsatisfactory. Immediately notify SM AND Reactor Engineering
Supervisor. Record explanation AND corrective actions in Remarks..... []

/
SM Notified Date/Time

/
Person Notified Date/Time

Remarks

Reactor Engineering Supervisor OR Designee  Date
Disposition

When complete, this procedure shall be forwarded to Reactor Engineering for temporary
storage and transfer to the Permanent Plant File in accordance with CNG-PR-3.01, Records
Management, and CNG-PR-3.01-1000, Records Management.
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TABLE 1 -~ DATA COLLECTION WITH PROCESS COMPUTER UNAVAILABLE

ltem

Number Parameter Data Source Value Units
1 Feedwater Flow A d/p-1 2FWS-PD11A PSID
2 Feedwater Flow A d/p-2 2FWS-PD11A PSID
3 Feedwater Flow A d/p-3 2FWS-PD11A PSID
4 Feedwater Flow A d/p-4 2FWS-PD11A PSID
5 Feedwater Flow A d/p-5 2FWS-PD11A PSID
6 Feedwater Flow A d/p-6 2FWS-PD11A PSID
7 Feedwater Flow A d/p-7 2FWS-PD11A PSID
8 Feedwater Flow A d/p-8 2FWS-PD11A PSID
9 Feedwater Flow A d/p-9 2FWS-PD11A PSID
10 Feedwater Flow A d/p-10 2FWS-PD11A PSID
11 Feedwater Flow A d/p-11 2FWS-PD11A PSID
12 Feedwater Flow A d/p-12 2FWS-PD11A PSID
13 Feedwater Flow A d/p-13 2FWS-PD11A PSID
14 Feedwater Flow A d/p-14 2FWS-PD11A PSID
15 Feedwater Flow A d/p-15 2FWS-PD11A PSID
16 Feedwater Flow A d/p-16 2FWS-PD11A PSID
17 Feedwater Flow A d/p-17 2FWS-PD11A PSID
18 Feedwater Flow A d/p-18 2FWS-PD11A PSID
19 Feedwater Flow A d/p-19 2FWS-PD11A PSID
20 Feedwater Flow A d/p-20 2FWS-PD11A PSID
21 Feedwater Flow B d/p-1 2FWS-PD11B PSID
22 Feedwater Flow B d/p-2 2FWS-PD11B PSID
23 Feedwater Flow B d/p-3 2FWS-PD11B PSID
24 Feedwater Flow B d/p-4 2FWS-PD11B PSID
25 Feedwater Flow B d/p-5 2FWS-PD11B PSID
26 Feedwater Flow B d/p-6 2FWS-PD11B PSID
27 Feedwater Flow B d/p-7 2FWS-PD11B PSID
28 Feedwater Flow B d/p-8 2FWS-PD11B PSID
29 Feedwater Flow B d/p-9 2FWS-PD11B PSID
30 Feedwater Flow B d/p-10 2FWS-PD11B PSID
31 Feedwater Flow B d/p-11 2FWS-PD11B PSID
32 Feedwater Flow B d/p-12 2FWS-PD11B PSID
33 Feedwater Flow B d/p-13 2FWS-PD11B PSID
34 Feedwater Flow B d/p-14 2FWS-PD11B PSID
35 Feedwater Flow B d/p-15 2FWS-PD11B PSID
36 Feedwater Flow B d/p-16 2FWS-PD11B PSID
37 Feedwater Flow B d/p-17 2FWS-PD11B PSID
38 Feedwater Flow B d/p-18 2FWS-PD11B PSID
39 Feedwater Flow B d/p-19 2FWS-PD11B PSID
40 Feedwater Flow B d/p-20 2FWS-PD11B PSID
41 Feedwater A1 Temp 2FWS-TIB4A °F
42 Feedwater A2 Temp 2FWS-TI64A °F
43 Feedwater B1 Temp 2FWS-TI64B °F
44 Feedwater B2 Temp 2FWS-TI64B °F
45 Reactor Pressure C33-R609 PSIG
46 RWCU Flow Step 8.2.2 Mib/hr
47 RWCU inlet Temp G33-R607 SW 1 °F
48 RWCU Outlet Temp G33-R607 SW 4 °F
49 RWCU Reject Flow Step 8.3.2 Mib/hr
50 Corrected CRD Flow Step 8.5.2 Mib/hr
51 CRD Temp ASSUMED 100 °F
52 Recirc Pump A Power Step 8.6.2a MW
53 Recirc Pump B Power Step 8.6.2b MW
54 LEFM Loop A Corr. CRC Book NONE
55 LEFM Loop B Corr. CRC Book NONE
56 RWCU Seals Step 8.4.3 Mib/hr
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TABLE 2 - DATA COLLECTION WITH PROCESS COMPUTER AVAILABLE

ltemn Allowable
Parameter Data Source Alternate Data Value Units
Number
Source
1 Feedwater Flow A d/p-1 2FWS-PDI1A NONE PSID
2 Feedwater Flow A d/p-2 2FWS-PDI1A NONE PSID
3 Feedwater Flow A d/p-3 2FWS-PDI1A NONE PSID
4 Feedwater Flow A d/p-4 2FWS-PDI1A NONE PSID
5 Feedwater Flow A d/p-5 2FWS-PDI1A NONE PSID
6 Feedwater Flow A d/p-6 2FWS-PDI1A NONE PSID
7 Feedwater Fiow A d/p-7 2FWS-PDIM1A NONE PSID
8 Feedwater Flow A d/p-8 2FWS-PDIM1A NONE PSID
9 Feedwater Flow A d/p-9 2FWS-PDI1A NONE PSID
10 Feedwater Flow A d/p-10 2FWS-PDI1A NONE PSID
11 Feedwater Flow A d/p-11 2FWS-PDI1A NONE PSID
12 Feedwater Flow A d/p-12 2FWS-PDI1A NONE PSID
13 Feedwater Flow A d/p-13 2FWS-PDI1A NONE PSID
14 Feedwater Flow A d/p-14 2FWS-PDI1A NONE PSID
15 Feedwater Flow A d/p-15 2FWS-PDI1A NONE PSID
16 Feedwater Flow A d/p-16 2FWS-PDI1A NONE PSID
17 Feedwater Flow A d/p-17 2FWS-PDI1A NONE PSID
18 Feedwater Flow A d/p-18 2FWS-PDI1A NONE PSID
19 Feedwater Flow A d/p-19 2FWS-PDI1A NONE PSID
20 Feedwater Flow A d/p-20 2FWS-PDI1A NONE PSID
21 Feedwater Flow B d/p-1 2FWS-PDI1B NONE PSID
22 Feedwater Flow B d/p-2 2FWS-PDI1B NONE PSID
23 Feedwater Flow B d/p-3 2FWS-PDI1B NONE PSID
24 Feedwater Flow B d/p-4 2FWS-PDI1B NONE PSID
25 Feedwater Flow B d/p-5 2FWS-PDI1B NONE PSID
26 Feedwater Flow B d/p-6 2FWS-PDI1B NONE PSID
27 Feedwater Flow B d/p-7 2FWS-PDI1B NONE PSID
28 Feedwater Flow B d/p-8 2FWS-PDI1B NONE PSID
29 Feedwater Flow B d/p-9 2FWS-PDI1B NONE PSID
30 Feedwater Flow B d/p-10 2FWS-PDI1B NONE PSID
31 Feedwater Flow B d/p-11 2FWS-PDI1B NONE PSID
32 Feedwater Flow B d/p-12 2FWS-PDI1B NONE PSID
33 Feedwater Flow B d/p-13 2FWS-PDI1B NONE PSID
34 Feedwater Flow B d/p-14 2FWS-PDI1B NONE PSID
35 Feedwater Flow B d/p-15 2FWS-PDI1B NONE PSID
36 Feedwater Flow B d/p-16 2FWS-PDI1B NONE PSID
37 Feedwater Flow B d/p-17 2FWS-PDI1B NONE PSID
38 Feedwater Flow B d/p-18 2FWS-PDI1B NONE PSID
39 Feedwater Flow B d/p-19 2FWS-PDI1B NONE PSID
40 Feedwater Flow B d/p-20 2FWS-PDI1B NONE PSID
41 Feedwater A1 Temp NSSTA101 2FWS-TIG4A °F
42 Feedwater A2 Temp NSSTA102 2FWS-TI64A °F
43 Feedwater B1 Temp NSSTA103 2FWS-TI64B °F
44 Feedwater B2 Temp NSSTA104 2FWS-TI64B °F
45 Reactor Pressure FWSPA101 C33-R609 PSIG
46 RWCU Flow MSSFA101 Step 8.5.2 Mib/hr
47 RWCU Inlet Temp WCSTA101 G33-R607 SW 1 °F
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48 RWCU Outlet Temp WCSTA102 G33-R607 SW 4 °F

49 RWCU Reject Flow Step 8.4.2 NONE Mib/hr
50 Corrected CRD Flow RDSFU102 Step 8.7.2 Mib/hr
51 CRD Temp ASSUMED ASSUMED 100 °F

52 Recirc Pump A Power RCSQA101 Step 8.8.2 MW
53 Recirc Pump B Power RCSQA102 Step 8.9.2 Mw
54 LEFM Loop A Corr. FWSFE102 CRC Book NONE
55 LEFM Loop B Corr. FWSFE103 CRC Book NONE
56 MWthermal OD-3 NONE Mib/hr
57 FW Fiow A FWSFA100 C33-R604A Mib/hr
58 FW Flow B FWSFA101 C33-R604B Mib/hr
59 Total FW Flow FWSFUO1 C33-R607 Mib/hr
60 RWCU Seals WCSFU100 Step 8.6.3 Mib/hr
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TABLE 3 - SPECIFIC VOLUME VS. FEEDWATER TEMPERATURE

Feedwater eedwater Feedwater Feedwater
Temp | “opeeic | TP | “Speciie | T | Speanc | TBme | Spedic
Volume Volume Volume Volume
50 0.015970 100 0.01608 150 0.01629 200 0.01658
51 0.015971 101 0.016084 151 0.016295 201 0.016587
52 0.015972 102 0.016088 152 0.016300 202 0.016594
53 0.015973 103 0.016092 153 0.016305 203 0.016601
54 0.015974 104 0.016096 154 0.016310 204 0.016608
55 0.015975 105 0.016100 155 0.016315 205 0.016615
56 0.015976 106 0.016104 156 0.016320 206 0.016622
57 0.015977 107 0.016108 157 0.016325 207 0.016629
58 0.015978 108 0.016112 158 0.016330 208 0.016636
58 0.015978 109 0.016116 159 0.016335 208 0.016643
80 0.015980 110 0.01612 160 0.01634 210 0.01665
61 0.015982 111 0.016124 161 0.016346 211 0.016657
62 0.015984 112 0.016128 162 0.016352 212 0.016664
63 0.015986 113 0.016132 163 0.016358 213 0.016671
64 0.015988 114 0.016136 164 0.016364 214 0.016678
85 0.015990 115 0.016140 165 0.016370 215 0.016685
66 0.015992 116 0.016144 166 0.016376 216 0.016692
87 0.015994 117 0.016148 167 0.016382 217 0.016698
68 0.015996 118 0.016152 168 0.016388 218 0.016706
69 0.015998 119 0.016156 169 0.0163%4 218 0.016713
70 0.016000 120 0.01616 170 0.0164 220 0.01672
71 0.016002 121 0.016164 171 0.016406 221 0.016727
72 0.016004 122 0.016168 172 0.016412 222 0.016734
73 0.016006 123 0.016172 173 0.016418 223 0.016741
74 0.016008 124 0.016176 174 0.016424 224 0.016748
75 0.016010 125 0.016180 175 0.016430 225 0.016755
76 0.016012 126 0.016184 176 0.016436 226 0.016762
77 0.016014 127 0.016188 177 0.016442 227 0.016769
78 0.016016 128 0.016192 178 0.016448 228 0.016776
78 0.016018 129 0.016196 179 0.016454 229 0.016783
80 0.01602 130 0.0162 180 0.01646 230 0.01679
81 0.016023 131 0.016204 181 0.0164660 231 0.025798
82 0.016026 132 0.016208 182 0.016472 232 0.034806
83 0.016029 133 0.016212 183 0.016478 233 0.043814
84 0.016032 134 0.016216 184 0.016484 234 0.052822
85 0.016035 135 0.016220 185 0.016490 235 0.061830
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TABLE 3 - SPECIFIC VOLUME VS. FEEDWATER TEMPERATURE

Feedwater Feedwater Feedwater Feedwater

Teme. Specific Teme. Specific Teme. Specific Teme. Specific
Volume Volume Volume Volume

86 0.016038 136 0.016224 186 0.016496 236 0.070838
87 0.016041 137 0.016228 187 0.016502 237 0.079846
88 0.016044 138 0.016232 188 0.016508 238 0.088854
89 0.016047 139 0.016236 189 0.016514 239 0.097862
90 0.01605 140 0.01624 190 0.01652 240 0.10687
91 0.016053 141 0.016245 191 0.016526 241 0.097877
92 0.016056 142 0.016250 192 0.016532 242 0.088884
93 0.016059 143 0.016255 193 0.016538 243 0.079891
94 0.016062 144 0.016260 194 0.016544 244 0.070898
95 0.016065 145 0.016265 195 0.016550 245 0.061905
96 0.016068 146 0.016270 196 0.016556 246 0.052812
97 0.016071 147 0.016275 197 0.016562 247 0.043919
98 0.016074 148 0.016280 198 0.016568 248 0.034926
99 0.016077 149 0.016285 199 0.016574 249 0.025933
100 0.01608 150 0.01629 200 0.01658 250 0.01694
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TABLE 3 - SPECIFIC VOLUME VS. FEEDWATER TEMPERATURE

Feedwater Feedwater
Temp. in Specific Temp. Feedwater Specific Temp. Feedwater Specific Temp. Specific
°F Volume in °F Volume in °F Volume in °F Volume
250 0.01694 300 0.01738 350 0.01791 400 0.01855
251 0.016949 301 0.017390 351 0.017922 401 0.018564
252 0.016958 302 0.017400 352 0.017934 402 0.018578
253 0.016967 303 0.017410 353 0.017946 403 0.018592
254 0.016976 304 0.017420 354 0.017958 404 0.018606
255 0.016985 305 0.017430 355 0.017970 405 0.018620
256 0.016994 306 0.017440 356 0.017982 406 0.018634
257 0.017003 307 0.017450 357 0.017994 407 0.018648
258 0.017012 308 0.017460 358 0.018006 408 0.018662
259 0.017021 309 0.017470 359 0.018018 409 0.018676
260 0.01703 310 0.01748 360 0.01803 410 0.01869
261 0.017038 311 0.017490 361 0.018042 411 0.018705
262 0.017046 312 0.017500 362 0.018054 412 0.018720
263 0.017054 313 0.017510 363 0.018066 413 0.018735
264 0.017062 314 0.017520 364 0.018078 414 0.018750
265 0.017070 315 0.017530 365 0.018090 415 0.018765
266 0.017078 316 0.017540 366 0.018102 416 0.018780
267 0.017086 317 0.017550 367 0.018114 417 0.018795
268 0.017094 318 0.017560 368 0.018126 418 0.018810
269 0.017102 319 0.017570 369 0.018138 419 0.018825
270 0.01711 320 0.01758 370 0.01815 420 0.01884
271 0.017119 321 0.017591 371 0.018163 421 0.018856
272 0.017128 322 0.017602 372 0.018176 422 0.018872
273 0.017137 323 0.017613 373 0.018189 423 0.018888
274 0.017146 324 0.017624 374 0.018202 424 0.018904
275 0.017155 325 0.017635 375 0.018215 425 0.018920
276 0.017164 326 0.017646 376 0.018228 426 0.018936
277 0.017173 327 0.017657 377 0.018241 427 0.018952
278 0.017182 328 0.017668 378 0.018254 428 0.018968
279 0.017191 329 0.017679 379 0.018267 429 0.018984
280 0.0172 330 0.01769 380 0.01828 430 0.019
281 0.017209 331 0.017701 381 0.018293 431 0.019017
282 0.017218 332 0.017712 382 0.018306 432 0.019034
283 0.017227 333 0.017723 383 0.018319 433 0.019051
284 0.017236 334 0.017734 384 0.018332 434 0.019068
285 0.017245 335 0.017745 385 0.018345 435 0.019085
286 0.017254 336 0.017756 386 0.018358 436 0.019102
287 0.017263 337 0.017767 387 0.018371 437 0.019119
288 0.017272 338 0.017778 388 0.018384 438 0.019136
289 0.017281 339 0.017789 389 0.018397 439 0.019153
290 0.01729 340 0.0178 390 0.01841 440 0.01917
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TABLE 3 - SPECIFIC VOLUME VS. FEEDWATER TEMPERATURE

Feedwater Feedwater
Temp. in Specific Temp. Feedwater Specific Temp. Feedwater Specific | Temp. Specific
°F Volume in °F Volume in °F Volume in °F Volume
291 0.017299 341 0.017811 391 0.018424 441 0.019187
292 0.017308 342 0.017822 392 0.018438 442 0.019204
293 0.017317 343 0.017833 393 0.018452 443 0.019221
294 0.017326 344 0.017844 394 0.018466 444 0.019238
295 0.017335 345 0.017855 395 0.018480 445 0.019255
296 0.017344 346 0.017866 396 0.018494 446 0.019272
297 0.017353 347 0.017877 397 0.018508 447 0.019289
298 0.017362 348 0.017888 398 0.018522 448 0.019306
299 0.017371 349 0.017899 399 0.018536 449 0.019323
300 0.01738 350 0.01791 400 0.01855 450 0.01934
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TABLE 3 - SPECIFIC VOLUME VS. FEEDWATER TEMPERATURE

Temp. Feedwater Temp. Feedwater Temp. in Feedwater
in °F Specific in °F Specific °F Specific
Volume Volume Volume
450 0.01934 496 0.020268 542 0.021502
451 0.019358 497 0.020291 543 0.021533
452 0.019376 498 0.020314 544 0.021564
453 0.019394 499 0.020337 545 0.021595
454 0.019412 500 0.02036 546 0.021626
455 0.019430 501 0.020384 547 0.021657
456 0.019448 502 0.020408 548 0.021688
457 0.019466 503 0.020432 549 0.021719
458 0.019484 504 0.020456 550 0.02175
459 0.019502 505 0.020480
460 0.01952 506 0.020504
461 0.019539 507 0.020528
462 0.019558 508 0.020552
483 0.019577 509 0.020576
464 0.019596 510 0.0206
465 0.019615 511 0.020626
466 0.019634 512 0.020652
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