
CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H191 of H344
9.79
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.48
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9 .27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H192 of H344
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.23
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.81
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H193 of H344
8.78
8.78
8.78
8.78
8 .78
8.78
8 .61
8 .57
8 .57
8 .57
8 .57
8.57
8.57
8.57
8.57
8 .57
8 .57
8 .57
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8 .57
8.57
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H194 of H344
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.52
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H195 of H344
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
END
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H196 of H344
Program LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 7
Date 04/07/2006
Time : 13:54:23.56

Case 3b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104.OF, 1.5')

RUN 36 DAYS FROM 70100 TO 80500
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 81.350 341.400 73.210 307.200
689.000 79.750 260.800 71.780 234.700
688.000 78.150 181.900 70.340 163.700
687.000 29.700 102.200 26.730 92.000
686.000 22.220 60.000 20.000 54.000
685.000 13.420 43.800 12.080 39.400

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
18 LAKE TEMP NATURAL (F)
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 102.86 98.36

WEATHER STATION ID 0.

20.00

IPROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H197 of H344
Program LAK5'£
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 8
Date 04/07/2006
Time 13:54:23.56

Case 3b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104.OF, 1.5')

FPLANT
70100 -

TPRISE
70100 -

80500 R/I

80500 S/I

86.000

35.480
15.420
13.950
13.360
12.500
12.090
11.560
11.560
11.160
11.150
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070

9.790
9.630
9.630
9.630
9.480
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

28.950
15.060
13.520
13.300
12.500
12.090
11.560
11.560
11.150
10.950
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

16.790
14.610
13.360
12.790
12.300
12.090
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
9.810
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.230
8.940
8.940
8.940

16.390
14.360
13.360
12.790
12.090
12.080
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.360
10.070
10.070
10.070
10.070
9.790
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940
8.940
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CALCULATION NO. L-002457
8.940
8.940
8.810
8.780
8.780
8 .780
8.780
8 .780
8 .780
8 .570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8 .570
8 .570
8 .570
8 .570
8 .570
8 .310
8 .310
8.310
8.310
8.310
8.310
8.310
8 .310
8 .310
8 .310
8 .310
8 .310

REVISION NO. 8
8. 940
8. 940
8 .780
8.780
8.780
8.780
8.780
8.780
8.610
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

ATTACHMENT H, PAGE NO. H198 of H344
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.520
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H199 of H344
Program: LAKET Page : 9
Number : 03.7.292-2.2 0 Date : 04/07/2006
Created : 11/18/2004 08:08:26 Time : 13:54:23.59

Case 3b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104.OF, 1.5')

SEASONAL SUMMARY FOR SUMMER ( 6/1900 - 8/1900 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 20.00 20.00
LAKE ELEVATION (FEET) 0.00 689.27 688.54 689.17
TOTAL AREA (ACRE) 0.00 80.18 79.02 80.02
TOTAL VOLUME (ACRE-FT) 0.00 282.78 224.66 274.71
EFFECTIVE AREA (ACRE) 0.00 72.17 71.12 72.02
EFFECTIVE VOL (ACRE-FT) 0.00 254.47 202.18 247.21
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 -0.14 -0.16
EVAPORATION TOTAL (CFS) 0.00 -1.62 -1.33 -1.58
EVAPORATION NATURL(CFS) 0.00 -0.97 -0.76 -0.94
EVAPORATION FORCED(CFS) 0.00 -0.65 -0.56 -0.64
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 219.94 214.31 219.16
SURF LOSS (BTU/HR-FT2) 0.00 153.58 152.47 153.43
EVAP LOSS (BTU/HR-FT2) 0.00 64.65 51.78 62.87
COND LOSS (BTU/HR-FT2) 0.00 5.34 5.25 5.32
LAKE TEMP NATURAL (F) 0.00 90.92 89.93 90.78
LAKE TEMP @ INLET (F) 0.00 101.40 98.78 101.03
LAKE TEMP @ OUTLET (F) 0.00 91.58 90.55 91.43
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) 0.00 -10.33 -1.34 -11.67
TOTAL EVAP TOT(ACRE-FT) 0.00 -99.71 -13.15 -112.86
TOTAL EVAP NAT(ACRE-FT) 0.00 -59.60 -7.58 -67.18
TOTAL EVAP FOR(ACRE-FT) 0.00 -40.11 -5.57 -45.68
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H200 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.5 90.9
LAKE TEMP @ INLET (F) 132.0 110.4 100.8
LAKE TEMP @ OUTLET (F) 103.0 98.0 91.5

PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H201 of H344
Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 10
Date 04/07/2006
Time 13:54:23.59

Case 3b: LaSalle UHS (09:00, worst 5/1/30 Day Temp; To=104.OF, 1.5')

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.00
689.27
80.18

282.78
72.17

254.47
0.00
0.00
0.00

-0.17
-1.62
-0.97
-0.65

0.00
219.94
153.58
64.65
5.34

90.92
101.40
91.58
0.00

20.00
688.54
79.02

224.66
71.12

202.18
0.00
0.00
0.00

-0.14
-1.33
-0.76
-0.56
0.00

214.31
152.47
51.78
5.25

89.93
98.78
90.55
0.00

20.00
689.17
80.02

274 .71
72.02

247 .21
0.00
0.00
0.00

-0.16
-1.58
-0.94
-0. 64
0.00

219.16
153.43

62 .87
5.32

90.78
101.03
91.43
0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00
TOTAL SEEPAGE (ACRE-FT) 0.00 -10.33
TOTAL EVAP TOT(ACRE-FT) 0.00 -99.71
TOTAL EVAP NAT(ACRE-FT) 0.00 -59.60
TOTAL EVAP FOR(ACRE-FT) 0.00 -40.11
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

0.00
0.00

-1.34
-13.15
-7.58
-5.57
0.00

0.00
0.00

-11. 67
-112.86
-67.18
-45.68

0.00
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H202 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.5 90.9
LAKE TEMP @ INLET (F) 132.0 110.4 100.8
LAKE TEMP @ OUTLET (F) 103.0 98.0 91.5
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H203 of H344
Program : LAKET Page : 11
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Date 04/07/2006
Time 13:54:23.59

Case 3b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; TO=104.OF, 1.5')

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE VALUE ( DATE ) VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

QUANTITY

20.00
689.99
81.33

340.63
73.20

306.51
0.00
0.00
0.00

-0.13
-0.24

0.00
-0.23

0.00
430.59
165.63
179.35
26.28

101.47
137.71
104.00

0.00

7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
8051900)
8051900)
7031900)
7311900)
7011900)
7191900)
7011900)
7051900)
7051900)
7011900)
7011900)
7011900)
7011900)

20.00
688.45
78.86

216.86
70.98

195.16
0.00
0.00
0.00

-0.20
-4.12
-2 .72
-1.86
0.00

101.21
142 .19

0.00
-30.81
80.45
89.71
81.35
0.00

7011900)
8051900)
8051900)
8051900)
8051900)
8051900)
7011900)
7011900)
7011900)
7011900)
7051900)
7051900)
7011900)
7011900)
7221900)
7241900)
7031900)
7251900)
7241900)
7241900)
7241900)
7011900)

20.00
689.17
80.02

274.71
72.02

247.21
0.00
0.00
0.00

-0.16
-1.58
-0.94
-0.64
0.00

219.16
153.43

62.87
5.32

90.78
101.03

91.43
0.00

MAXIMUM
VALUE ( DATE

MINIMUM TOTAL
VALUE ( DATE ) VALUE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00

-0.03
-0.06

0.00
-0.06

0.00

7011900)
7011900)
8051900)
8051900)
7031900)
7311900)
7011900)

0.00
0.00

-0.05
-1.02
-0.68
-0. 46
0.00

7011900)
7011900)
7011900)
7051900)
7051900)
7011900)
7011900)

0.00
0.00

-11.67
-112.86
-67.18
-45.68

0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H204 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.5 90.9
LAKE TEMP @ INLET (F) 132.0 110.4 100.8
LAKE TEMP @ OUTLET (F) 103.0 98.0 91.5

Program : LAKET Page

1 PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H205 of H344
Number :03.7.292-2.2 0
Created 11/18/2004 08:08:26

Date 04/11/2006
Time 15:49:35.51

Case 3c
1
2
3
4
5

7
8
999
FPLANT
TPRISE
35.48
28.95
16.79
16.39
15.42
15.06
14.61
14.36
13.95
13.52
13.36
13.36
13.36
13.30
12.79
12.79
12.50
12 .50
12.30
12.09
12.09
12.09
12.09
12.08
11.56
11.56
11.56
11.56
11.56

c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

061854 071754 1
1 0 20.
1 0.2 5.
6 2 6
690 81.35 341.4
689 79.75 260.8
688 78.15 181.9
687 29.70 102.2
686 22.22 60.0
685 13.42 43.8
1 0 3
102.3 97.8

1 0 3 2

500.
90

0

73.21
71.78
70.34
26.73
20.00
12.08

18 19

307.2
234.7
163.7
92.0
54.0
39.4

20

R/I
S/I

86.0
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H206 of H344
11.56
11.56
11.56
11.16
11.15
11.15
11.15
11.15
10. 95
10. 94
10. 94
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.36
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
9.81
9.79
9.79
9.79
9.79
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H207 of H344
9.79
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.48
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H208 of H344
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.23
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.89
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H209 of H344
8.78
8.78
8.78
8.78
8.78
8.78
8.61
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8 .57
8 .57
8.57
8.57
8.57
8.57
8 .57
8.57
8.57
8.57
8.57
8.57
8 .57
8.57
8.57
8 .57
8.57
8 .57
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H210 of H344
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.52
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H211 of H344
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
END
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H212 of H344
Program : LAKET Page : 7
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Date 04/11/2006
Time 15:49:35.51

Case 3c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

RUN 30 DAYS FROM 61854 TO 71754
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 81.350 341.400 73.210 307.200
689.000 79.750 260.800 71.780 234.700
688.000 78.150 181.900 70.340 163.700
687.000 29.700 102.200 26.730 92.000
686.000 22.220 60.000 20.000 54.000
685.000 13.420 43.800 12.080 39.400

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
18 LAKE TEMP NATURAL (F)
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 102.30 97.80

WEATHER STATION ID 93822.

20.00

PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H213 of H344
Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 8
Date 04/11/2006
Time 15:49:35.51

Case 3c: LaSalle URS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

FPLANT
61854 -

TPRISE
61854 -

71754 R/I

71754 S/I

86.000

35.480
15.420
13.950
13.360
12.500
12.090
11.560
11.560
11.160
11.150
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070

9.790
9.630
9.630
9.630
9.480
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

28.950
15.060
13.520
13.300
12.500
12.090
11.560
11.560
11.150
10.950
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

16.790
14.610
13.360
12.790
12.300
12.090
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
9.810
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.230
8.940
8.940
8.940

16.390
14.360
13.360
12.790
12.090
12.080
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.360
10.070
10.070
10.070
10.070
9.790
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940
8.940
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CALCULATION NO. L-002457
8.940
8.940
8.810
8.780
8.780
8.780
8.780
8.780
8 .780
8.570
8 .570
8 .570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570

REVISION NO. 8
8.940
8. 940
8.780
8.780
8.780
8.780
8.780
8.780
8.610
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570

8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8 .570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570

ATTACHMENT H, PAGE NO. H214 of H344
8. 940
8. 940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.520

I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H215 of H344
Program LAKET Page 9
Number 03.7.292-2.2 0 Date 04/11/2006
Created : 11/18/2004 08:08:26 Time 15:49:35.54

Case 3c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

SEASONAL SUMMARY FOR SUMMER ( 6/1954 - 8/1954 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00 20.00 0.00 20.00
LAKE ELEVATION (FEET) 689.61 688.91 0.00 689.21
TOTAL AREA (ACRE) 80.72 79.61 0.00 80.09
TOTAL VOLUME (ACRE-FT) 309.79 253.94 0.00 278.14
EFFECTIVE AREA (ACRE) 72.65 71.65 0.00 72.08
EFFECTIVE VOL (ACRE-FT) 278.76 228.52 0.00 250.29
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) -0.18 -0.15 0.00 -0.17
EVAPORATION TOTAL (CFS) -2.01 -1.69 0.00 -1.83
EVAPORATION NATURL(CFS) -1.28 -1.13 0.00 -1.20
EVAPORATION FORCED(CFS) -0.73 -0.56 0.00 -0.63
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40 221.82 0.00 223.80
SURF LOSS (BTU/HR-FT2) 148.11 145.43 0.00 146.59
EVAP LOSS (BTU/HR-FT2) 85.13 76.30 0.00 80.13
COND LOSS (BTU/HR-FT2) 4.10 0.93 0.00 2.30
LAKE TEMP NATURAL (F) 85.92 83.46 0.00 84.52
LAKE TEMP @ INLET (F) 98.17 93.25 0.00 95.38
LAKE TEMP @ OUTLET (F) 86.90 84.51 0.00 85.55
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) -4.71 -5.12 0.00 -9.84
TOTAL EVAP TOT(ACRE-FT) -51.84 -56.94 0.00 -108.78
TOTAL EVAP NAT(ACRE-FT) -33.07 -38.13 0.00 -71.20
TOTAL EVAP FOR(ACRE-FT) -18.77 -18.81 0.00 -37.58
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H216 of H344
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP @ OUTLET

(F)
(F)
(F)

100.0
133.0
104.0

93.3
107.5

94.0

84.1
94.5
85.2
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H217 of H344
Program : LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page 10
Date 04/11/2006
Time : 15:49:35.54

Case 3c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

QUANTITY

TOTAL PRECIP (ACRE-FT)
TOTAL MKUP TOT(ACRE-FT)
TOTAL SEEPAGE (ACRE-FT)
TOTAL EVAP TOT(ACRE-FT)
TOTAL EVAP NAT(ACRE-FT)
TOTAL EVAP FOR(ACRE-FT)
TOTAL BLWD TOT(ACRE-FT)

TEMPERATURE

MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

20.00 20.00 0.00 20.00
689.61 688.91 0.00 689.21
80.72 79.61 0.00 80.09

309.79 253.94 0.00 278.14
72.65 71.65 0.00 72.08

278.76 228.52 0.00 250.29
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

-0.18 -0.15 0.00 -0.17
-2.01 -1.69 0.00 -1.83
-1.28 -1.13 0.00 -1.20
-0.73 -0.56 0.00 -0.63
0.00 0.00 0.00 0.00

226.40 221.82 0.00 223.80
148.11 145.43 0.00 146.59

85.13 76.30 0.00 80.13
4.10 0.93 0.00 2.30

85.92 83.46 0.00 84.52
98.17 93.25 0.00 95.38
86.90 84.51 0.00 85.55
0.00 0.00 0.00 0.00

MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

0.00 0.00
0.00 0.00

-4.71 -5.12
-51.84 -56.94
-33.07 -38.13
-18.77 -18.81

0.00 0.00

FREQUENCY OF OCCURENCES

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-9.84
-108.78
-71.20
-37.58

0.00
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H218 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 100.0 93.3 84.1
LAKE TEMP @ INLET (F) 133.0 107.5 94.5
LAKE TEMP @ OUTLET (F) 104.0 94.0 85.2
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H219 of H344
Program
Number
Created

LAKET
03.7.292-2.2 0

11/18/2004 08:08:26

Page : 11
Date 04/11/2006
Time 15:49:35.54

Case 3c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.5')

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM
VALUE ( DATE

MINIMUM
VALUE ( DATE

AVERAGE
VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

QUANTITY

20.00
690.00
81.34

341.13
73.21

306.96
0.00
0.00
0.00

-0.13
-0.48
-0.24
-0.15

0.00
451.13
165.58
275.61
37.15

101.42
140.00
104.65

0.00

6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
7171954)
6291954)
6291954)
7171954)
6181954)
6191954)
6181954)
6271954)
6271954)
6181954)
6181954)
6181954)
6181954)

20.00
688 .52
78.98

222 .77
71.09

200.48
0.00
0.00
0.00

-0.20
-5.43
-4 .14
-2.48
0.00

90.18
134.89
16.17

-47.13
73.38
82 .37
73.45
0.00

6181954) 20.00
7171954) 689.21
7171954) 80.09
7171954) 278.14
7171954) 72.08
7171954) 250.29
6181954) 0.00
6181954) 0.00
6181954) 0.00
6181954) -0.17
6181954) -1.83
6271954) -1.20
6181954) -0.63
6181954) 0.00
7071954) 223.80
7071954) 146.59
6291954) 80.13
7121954) 2.30
7071954) 84.52
7071954) 95.38
7071954) 85.55
6181954) 0.00

TOTAL
DATE ) VALUE

MAXIMUM MINIMUM
VALUE ( DATE ) VALUE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00

-0.03
-0.12
-0.06
-0.04

0.00

6181954)
6181954)
7171954)
6291954)
6291954)
7171954)
6181954)

0.00
0.00

-0.05
-1 35
-1 03
-0.62
0.00

6181954)
6181954)
6181954)
6181954)
6271954)
6181954)
6181954)

0.00
0.00

-9.84
-108.78
-71.20
-37.58

0.00
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H220 of H344

TEMPERATURE FREQUENCY OF OCCURENCES
1% 5% 50%

LAKE TEMP NATURAL (F) 100.0 93.3 84.1
LAKE TEMP @ INLET (F) 133.0 107.5 94.5
LAKE TEMP @ OUTLET (F) 104.0 94.0 85.2
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H221 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 1
Date 02/24/2011
Time : 10:27:07.17

Case
1
2
3

4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

070100 073100 1
1 0 20.

1 0 3 2

4 1
5 6

690
689
688
687
686
685

0.2
2

82.15
80.55
78.96
77.33
29.70
14.75

0 3
98.24

5500.
690

381.9
300.6
220.8
142.7
71.74
50.79

18

0

73.94 343.7
72.49 270.5
71.06 198.7
69.60 128.4
26.73 64.57
13.28 45.71

19 207
8
999
FPLANT
TPRISE
35.48
28.95
16.79
16.39
15.42
15.06
14. 61
14.36
13.95
13.52
13.36
13.36
13.36
13.30
12.79
12.79
12.50
12. 50
12.30
12.09
12.09
12.09
12.09
12. 08
11.56
11.56
11.56

1
102.74

R/I
S/I

86.0

PROJECT NO. 11333-2971



CALCULATION NO. L-002457
11.56
11.56
11.56
11.56
11.56
11.16
11.15

REVISION NO. 8 ATTACHMENT H, PAGE NO. H222 of H344 I
REVISION NO.8 ATTACHMENT H, PAGE NO. H222 of H344 I" II
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ICALCULATION NO. L-002457
Program LAKET
Number 03.7.292-2.2 0

Created 11/18/2004 08:08:26

REVISION NO. 8 ATTACHMENT H, PAGE NO. H223 of H344 I
Page : 2
Date 02/24/2011
Time 10:27:07.17

11.15
11.15
11.15
10.95
10.94
10.94
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.36
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
9.81
9.79
9.79
9.79
9.79
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CALCULATION NO. L-002457
9.79
9.63
9.63
9.63
9.63
9.63

REVISION NO. 8 ATTACHMENT H, PAGE NO. H224 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H225 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 3
Date 02/24/2011
Time 10:27:07.17

9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.48
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
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9.27
9.27
9.27
9.27
9.27
9.27
9.27

REVISION NO. 8 ATTACHMENT H, PAGE NO. H226 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H227 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 4
Date 02/24/2011
Time 10:27:07.17

9.27
9.27
9.23
8 94
8.94
8.94
8 .94
8 .94
8 .94
8.94
8 .94
8.94
8.94
8 .94
8 .94
8.94
8.94
8 .94
8 .94
8.94
8 .94
8.94
8.94
8.94
8.81
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
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8.78
8.78
8.78
8.78
8.78
8.61
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H228 of H344 I
REVISION NO. 8 ATTACHMENT H, PAGE NO. H228 of H344 II

PROJECT NO. 11333-297 I
PRJCIO 13327I



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H229 of H344

Program : LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 5
Date : 02/24/2011
Time 10:27:07.17

8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8 .57
8 .57
8 .57
8 .57
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8 .57
8.57
8.57
8.57
8.57
8 .57
8 .57
8.57
8 .57
8 .57
8 .57
8.57
8.57
8.57

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.57
8.57
8.57
8.57
8.57
8.57
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H230 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H231 of H344 I

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 6
Date 02/24/2011
Time 10:27:07.17

8.57
8.52
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8 .31
8 .31
8 .31
8 .31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
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ICALCULATION NO. L-002457
8.31
8.31
8.31
8.31
8.31
8.31
END

REVISION NO. 8 ATTACHMENT H, PAGE NO. H232 of H344 I
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H233 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 7
Date 02/24/2011
Time : 10:27:07.18

Case 4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

RUN 31 DAYS FROM 70100 TO 73100
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 82.150 381.900 73.940 343.700
689.000 80.550 300.600 72.490 270.500
688.000 78.960 220.800 71.060 198.700
687.000 77.330 142.700 69.600 128.400
686.000 29.700 71.740 26.730 64.570
685.000 14.750 50.790 13.280 45.710

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
18 LAKE TEMP NATURAL (F)
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 102.74 98.24

WEATHER STATION ID 0.

20.00
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H234 of H344 I

Program : LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 8
Date 02/24/2011
Time : 10:27:07.31

Case 4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

FPLANT
70100 -

TPRISE
70100 -

73100 R/I

73100 S/I

86.000

35.480
15.420
13.950
13.360
12.500
12.090
11.560
11.560
11.160
11.150
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9.480
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

28.950
15.060
13.520
13.300
12.500
12.090
11.560
11.560
11.150
10.950
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070

9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

16.790
14.610
13.360
12.790
12.300
12.090
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
9.810
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.230
8.940
8.940

16.390
14.360
13.360
12.790
12.090
12.080
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.360
10.070
10.070
10.070
10.070
9.790
9.790
9. 630
9. 630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

I PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.940
8.940
8.940
8.810
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310

REVISION NO.
8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.610
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310

8
8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310

ATTACHMENT H,
8. 940
8. 940
8. 940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.520
8.310
8.310

PAGE NO. H235 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H236 of H344

Program : LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Case 4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

SEASONAL SUMMARY FOR SUMMER ( 6/1900 - 8/1900 )

Page : 9
Date 02/24/2011
Time 10:27:07.40

QUANTITY MONTHLY AVERAGES
JUL

AVERAGE
VALUEJUN AUG

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

0.00 20.00 0.00 20.00
0.00 689.34 0.00 689.34
0.00 81.10 0.00 81.10
0.00 328.51 0.00 328.51
0.00 72.99 0.00 72.99
0.00 295.63 0.00 295.63
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 -0.17 0.00 -0.17
0.00 -1.40 0.00 -1.40
0.00 -0.76 0.00 -0.76
0.00 -0.63 0.00 -0.63
0.00 0.00 0.00 0.00
0.00 204.97 0.00 204.97
0.00 151.30 0.00 151.30
0.00 50.37 0.00 50.37
0.00 6.88 0.00 6.88
0.00 88.87 0.00 88.87
0.00 99.69 0.00 99.69
0.00 89.86 0.00 89.86
0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.71
-85.89
-46.97
-38.91

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.71
-85.89
-46.97
-38. 91

0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.0 88.3
LAKE TEMP @ INLET (F) 132.0 110.0 98.7
LAKE TEMP @ OUTLET (F) 103.0 97.0 89.4

REVISION NO. 8 ATTACHMENT H, PAGE NO. H237 of H344 I
REVIIONNO.8 ATACHENTH, AGENO. 237of 344I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H238 of H344

Program : LAKET
Number : 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 10
Date 02/24/2011
Time : 10:27:07.40

Case 4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 0.00 20.00
LAKE ELEVATION (FEET) 0.00 689.34 0.00 689.34
TOTAL AREA (ACRE) 0.00 81.10 0.00 81.10
TOTAL VOLUME (ACRE-FT) 0.00 328.51 0.00 328.51
EFFECTIVE AREA (ACRE) 0.00 72.99 0.00 72.99
EFFECTIVE VOL (ACRE-FT) 0.00 295.63 0.00 295.63
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 0.00 -0.17
EVAPORATION TOTAL (CFS) 0.00 -1.40 0.00 -1.40
EVAPORATION NATURL(CFS) 0.00 -0.76 0.00 -0.76
EVAPORATION FORCED(CFS) 0.00 -0.63 0.00 -0.63
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 204.97 0.00 204.97
SURF LOSS (BTU/HR-FT2) 0.00 151.30 0.00 151.30
EVAP LOSS (BTU/HR-FT2) 0.00 50.37 0.00 50.37
COND LOSS (BTU/HR-FT2) 0.00 6.88 0.00 6.88
LAKE TEMP NATURAL (F) 0.00 88.87 0.00 88.87
LAKE TEMP @ INLET (F) 0.00 99.69 0.00 99.69
LAKE TEMP @ OUTLET (F) 0.00 89.86 0.00 89.86
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.71
-85.89
-46.97
-38.91

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.71
-85.89
-46.97
-38. 91

0.00
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ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.0 88.3
LAKE TEMP @ INLET (F) 132.0 110.0 98.7
LAKE TEMP @ OUTLET (F) 103.0 97.0 89.4

REVISION NO. 8 ATTACHMENT H, PAGE NO. H239 of H344
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H240 of H344

Program LAKET Page : 11
Number 03.7.292-2.2 0 Date 02/24/2011
Created 11/18/2004 08:08:26 Time : 10:27:07.40

Case 4a: LaSalle UHS (09:00, Worst Day Temp; To=104F, 1.0')

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE ) VALUE ( DATE VALUE

ANEMOMETER HEIGHT (FT) 20.00 7011900) 20.00 7011900) 20.00
LAKE ELEVATION (FEET) 689.99 7011900) 688.81 7311900) 689.34
TOTAL AREA (ACRE) 82.14 7011900) 80.24 7311900) 81.10
TOTAL VOLUME (ACRE-FT) 381.31 7011900) 285.29 7311900) 328.51
EFFECTIVE AREA (ACRE) 73.93 7011900) 72.22 -7311900) 72.99
EFFECTIVE VOL (ACRE-FT) 343.17 7011900) 256.73 7311900) 295.63
CIRCULATION TIME (HR) 0.00 7011900) 0.00 7011900) 0.00
PRECIPITATION (CFS) 0.00 7011900) 0.00 7011900) 0.00
MAKEUP TOTAL (CFS) 0.00 7011900) 0.00 7011900) 0.00
SEEPAGE (CFS) -0.15 7311900) -0.20 7011900) -0.17
EVAPORATION TOTAL (CFS) -0.26 7161900) -4.78 7021900) -1.40
EVAPORATION NATURL(CFS) 0.00 7011900) -3.60 7031900) -0.76
EVAPORATION FORCED(CFS) -0.26 7161900) -2.08 7011900) -0.63
BLOWDOWN TOTAL (CFS) 0.00 7011900) 0.00 7011900) 0.00
SOLAR GAIN (BTU/HR-FT2) 426.50 7011900) 97.95 7041900) 204.97
SURF LOSS (BTU/HR-FT2) 165.49 7011900) 143.62 7061900) 151.30
EVAP LOSS (BTU/HR-FT2) 234.70 7031900) 0.00 7011900) 50.37
COND LOSS (BTU/HR-FT2) 39.43 7261900) -6.87 7261900) 6.88
LAKE TEMP NATURAL (F) 101.35 7011900) 81.80 7061900) 88.87
LAKE TEMP @ INLET (F) 138.41 7011900) 92.47 7251900) 99.69
LAKE TEMP @ OUTLET (F) 104.00 7011900) 82.96 7061900) 89.86
DISSOLVED SOLIDS (PPM) 0.00 7011900) 0.00 7011900) 0.00

QUANTITY MAXIMUM MINIMUM TOTAL
VALUE ( DATE ) VALUE ( DATE VALUE

TOTAL PRECIP (ACRE-FT) 0.00 C 7011900) 0.00 ( 7011900) 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 7011900) 0.00 7011900) 0.00

TOTAL SEEPAGE (ACRE-FT) -0.04 7311900) -0.05 7011900) -10.71
TOTAL EVAP TOT(ACRE-FT) -0.06 7161900) -1.18 7021900) -85.89
TOTAL EVAP NAT(ACRE-FT) 0.00 7011900) -0.89 7031900) -46.97
TOTAL EVAP FOR(ACRE-FT) -0.06 7161900) -0.51 7011900) -38.91
TOTAL BLWD TOT(ACRE-FT) 0.00 7011900) 0.00 7011900) 0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.0 88.3
LAKE TEMP @ INLET (F) 132.0 110.0 98.7
LAKE TEMP @ OUTLET (F) 103.0 97.0 89.4

REVISION NO. 8 ATTACHMENT H, PAGE NO. H241 of H344 I-- I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H242 of H344

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 1
Date 02/21/2011
Time 14:25:17.25

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104F, 1.0')
1
2
3

070100 080500 1
1 0 20.

1 0 3 2

4 1
5 6

690 8
689 8
688 7
687 7
686 2
685 1

7 1
8 103.02
999
FPLANT R/I
TPRISE S/I
35.48
28.95
16.79
16.39
15.42
15.06
14.61
14.36
13.95
13.52
13.36
13.36
13.36
13.30
12.79
12.79
12.50
12.50
12.30
12.09
12.09
12.09
12.09
12.08
11.56
11.56
11.56

0.2
2

2.15
0.55

78.96
77.33
9.70

.4.75
0 3
98.52

5500.
690

381.9
300.6
220.8
142.7
71.74
50.79

18

0

73.
72.49
71.06
69.60
26.73
13.28

19

94 343.7
270.5
198.7
128.4
64.57
45.71

20

86.0
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ICALCULATION NO. L-002457
11.56
11.56
11.56
11.56
11.56
11.16
11.15

REVISION NO. 8 ATTACHMENT H, PAGE NO. H243 of H344 I
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H244 of H344

Program : LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 2
Date 02/21/2011
Time 14:25:17.25

11.15
11.15
11.15
10.95
10.94
10.94
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.36
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
9.81
9.79
9.79
9.79

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
9.79
9.79
9.63
9.63
9.63
9.63
9.63

REVISION NO. 8 ATTACHMENT H, PAGE NO. H245 of H344 I
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H246 of H344 I

Program : LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 3
Date 02/21/2011
Time 14:25:17.25

9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.48
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
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ICALCULATION NO. L-002457
9.27
9.27
9.27
9.27
9.27
9.27
9.27

REVISION NO. 8 ATTACHMENT H, PAGE NO. H247 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H248 of H344 I

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 4
Date : 02/21/2011
Time 14:25:17.25

9.27
9.27
9.23
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.81
8.78
8.78
8 .78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.78
8.78
8.78
8.78
8.78
8.61
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H249 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H250 of H344

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 5
Date 02/21/2011
Time 14:25:17.25

8.57
8.57
8.57
8.57
8.57
8 .57
8.57
8 .57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
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ICALCULATION NO. L-002457
8.57
8.57
8.57
8.57
8.57
8.57
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H251 of H344 i
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H252 of H344 i

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 6
Date 02/21/2011
Time 14:25:17.25

8.57
8 .52
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
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ICALCULATION NO. L-002457
8.31
8.31
8.31
8.31
8.31
8.31
END

REVISION NO. 8 ATTACHMENT H, PAGE NO. H253 of H344 I
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H254 of H344 I

Program LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 7
Date : 02/21/2011
Time : 14:25:17.25

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; TO=104F, 1.0')

RUN 36 DAYS FROM 70100 TO 80500
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 82.150 381.900 73.940 343.700
689.000 80.550 300.600 72.490 270.500
688.000 78.960 220.800 71.060 198.700
687.000 77.330 142.700 69.600 128.400
686.000 29.700 71.740 26.730 64.570
685.000 14.750 50.790 13.280 45.710

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
18 LAKE TEMP NATURAL (F)
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 103.02 98.52

WEATHER STATION ID 0.

20.00
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H255 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 8
Date 02/21/2011
Time 14:25:17.25

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104F, 1.0')

FPLANT
70100 -

TPRISE
70100 -

80500 R/I

80500 S/I

86.000

35.480
15.420
13.950
13.360
12.500
12.090
11.560
11.560
11.160
11.150
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9.480
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

28.950
15.060
13.520
13.300
12.500
12.090
11.560
11.560
11.150
10.950
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9. 630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

16.790
14.610
13.360
12.790
12.300
12.090
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
9.810
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.230
8.940
8.940

16.390
14.360
13.360
12.790
12.090
12.080
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.360
10.070
10.070
10.070
10.070

9.790
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457
8.940
8.940
8.940
8.810
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

REVISION NO. 8
8.940
8. 940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.610
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

ATTACHMENT H,
8.940
8.940
8.940
8.780
8.780
8.780
8 .780
8.780
8 .780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.520
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310
8.310

PAGE NO. H256 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H257 of H344

Program : LAKET Page 9
Number 03.7.292-2.2 0 Date 02/21/2011
Created: 11/18/2004 08:08:26 Time : 14:25:17.31

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104F, 1.0')

SEASONAL SUMMARY FOR SUMMER ( 6/1900 - 8/1900 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 20.00 20.00
LAKE ELEVATION (FEET) 0.00 689.27 688.54 689.17
TOTAL AREA (ACRE) 0.00 80.98 79.82 80.82
TOTAL VOLUME (ACRE-FT) 0.00 322.70 264.07 314.56
EFFECTIVE AREA (ACRE) 0.00 72.88 71.84 72.74
EFFECTIVE VOL (ACRE-FT) 0.00 290.40 237.63 283.07
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 -0.14 -0.17
EVAPORATION TOTAL (CFS) 0.00 -1.64 -1.33 -1.59
EVAPORATION NATURL(CFS) 0.00 -0.98 -0.76 -0.95
EVAPORATION FORCED(CFS) 0.00 -0.65 -0.56 -0.64
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 219.94 214.31 219.16
SURF LOSS (BTU/HR-FT2) 0.00 153.68 152.29 153.49
EVAP LOSS (BTU/HR-FT2) 0.00 64.97 51.32 63.07
COND LOSS (BTU/HR-FT2) 0.00 5.42 5.16 5.38
LAKE TEMP NATURAL (F) 0.00 91.01 89.78 90.84
LAKE TEMP @ INLET (F) 0.00 101.58 98.83 101.20
LAKE TEMP @ OUTLET (F) 0.00 91.75 90.57 91.59
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT( 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) 0.00 -10.53 -1.41 -11.95
TOTAL EVAP TOT(ACRE-FT) 0.00 -100.60 -13.14 -113.75
TOTAL EVAP NAT(ACRE-FT) 0.00 -60.49 -7.59 -68.07
TOTAL EVAP FOR(ACRE-FT) 0.00 -40.12 -5.56 -45.67
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.2 90.9
LAKE TEMP @ INLET (F) 132.0 110.6 100.9
LAKE TEMP @ OUTLET (F) 103.0 98.1 91.7

REVISION NO. 8 ATTACHMENT H, PAGE NO. H258 of H344 I

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H259 of H344

Program LAKET Page 10
Number 03.7.292-2.2 0 Date 02/21/2011
Created: 11/18/2004 08:08:26 Time : 14:25:17.31

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104F, 1.0')

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 20.00 20.00
LAKE ELEVATION (FEET) 0.00 689.27 688.54 689.17
TOTAL AREA (ACRE) 0.00 80.98 79.82 80.82
TOTAL VOLUME (ACRE-FT) 0.00 322.70 264.07 314.56
EFFECTIVE AREA (ACRE) 0.00 72.88 71.84 72.74
EFFECTIVE VOL (ACRE-FT) 0.00 290.40 237.63 283.07
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 -0.14 -0.17
EVAPORATION TOTAL (CFS) 0.00 -1.64 -1.33 -1.59
EVAPORATION NATURL(CFS) 0.00 -0.98 -0.76 -0.95
EVAPORATION FORCED(CFS) 0.00 -0.65 -0.56 -0.64
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 219.94 214.31 219.16
SURF LOSS (BTU/HR-FT2) 0.00 153.68 152.29 153.49
EVAP LOSS (BTU/HR-FT2) 0.00 64.97 51.32 63.07
COND LOSS (BTU/HR-FT2) 0.00 5.42 5.16 5.38
LAKE TEMP NATURAL (F) 0.00 91.01 89.78 90.84
LAKE TEMP @ INLET (F) 0.00 101.58 98.83 101.20
LAKE TEMP @ OUTLET (F) 0.00 91.75 90.57 91.59
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) 0.00 -10.53 -1.41 -11.95
TOTAL EVAP TOT(ACRE-FT) 0.00 -100.60 -13.14 -113.75
TOTAL EVAP NAT(ACRE-FT) 0.00 -60.49 -7.59 -68.07
TOTAL EVAP FOR(ACRE-FT) 0.00 -40.12 -5.56 -45.67
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENC

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.2 90.9
LAKE TEMP @ INLET (F) 132.0 110.6 100.9
LAKE TEMP @ OUTLET (F) 103.0 98.1 91.7

REVISION NO. 8 ATTACHMENT H, PAGE NO. H260 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H261 of H344 I

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 11
Date 02/21/2011
Time 14:25:17.31

Case 4b: LaSalle UHS (09:00, Worst 5/1/30 Day Temp; To=104F, 1.0')

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM
VALUE ( DATE

MINIMUM
VALUE ( DATE

AVERAGE
VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

QUANTITY

20.00
689.99

82.13
381.11
73.93

342.99
0.00
0.00
0.00

-0.14
-0.29
0.00

-0.25
0.00

430.59
165.45
178.35
26.10

101.31
137.91
104.00

0.00

7011900
7011900
7011900
7011900
7011900
7011900
7011900
7011900
7011900
8051900
8051900
7031900
7311900
7011900
7191900
7011900
7051900
7051900
7011900
7011900
7011900
7011900

20.00 7011900)
688.45 8051900)
79.67 8051900)

256.19 8051900)
71.69 8051900)

230.54 8051900)
0.00 7011900)
0.00 7011900)
0.00 7011900)

-0.20 7011900)
-4.06 7051900)
-2.73 7051900)
-1.84 7011900)
0.00 7011900)

101.21 7221900)
142.91 7241900)

0.00 7031900)
-31.35 7251900)
81.13 7241900)
90.55 7241900)
82.04 7241900)
0.00 7011900)

MINIMUM
VALUE ( DATE

20.00
689.17
80.82

314.56
72.74

283.07
0.00
0.00
0.00

-0.17
-1.59
-0.95
-0.64
0.00

219.16
153.49
63.07
5.38

90.84
101.20
91.59
0.00

TOTAL
VALUE

MAXIMUM
VALUE ( DATE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00

-0.03
-0.07
0.00

-0.06
0.00

7011900)
7011900)
8051900)
8051900)
7031900)
7311900)
7011900)

0.00
0.00

-0.05
-1.01
-0.68
-0.46
0.00

7011900)
7011900)
7011900)
7051900)
7051900)
7011900)
7011900)

0.00
0.00

-11.95
-113.75
-68.07
-45.67

0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.5 97.2 90.9
LAKE TEMP @ INLET (F) 132.0 110.6 100.9
LAKE TEMP @ OUTLET (F) 103.0 98.1 91.7

REVISION NO. 8 ATTACHMENT H, PAGE NO. H262 of H344 I
REVIIONNO.8 ATACHENTH, PGE O. 262 f H44

I PROJECT NO. 11333-297



ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H263 of H344 I

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 1
Date 02/24/2011
Time 13:13:58.01

Case 4c: LaSalle UHS (12:00,
1
2 061854 071754 1
3 1 0 20.

Worst 30-day Evaporation; TO=104F, 1.0')

1 0 3 2

4 1 0.2
5 6 2

690 82.15
689 80.55
688 78.96
687 77.33
686 29.70
685 14.75

5500.
690

381.9
300.6
220.8
142.7
71.74
50.79

18

0

73.94 343.7
72.49 270.5
71.06 198.7
69.60 128.4
26.73 64.57
13.28 45.71

19 207
8
999
FPLANT
TPRISE
35.48
28.95
16.79
16.39
15.42
15.06
14.61
14.36
13.95
13.52
13.36
13.36
13.36
13.30
12.79
12.79
12.50
12.50
12.30
12.09
12.09
12.09
12.09
12.08
11.56
11.56
11.56

1 0 3
102.74 98.24

R/I
S/I

86.0

I PROJECT NO. 11333-297 1



CALCULATION NO, L-002457
11.56
11.56
11.56
11.56
11.56

11.16
11.15

REVISION NO. 8 ATTACHMENT H, PAGE NO. H264 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H265 of H344 I

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 2
Date 02/24/2011
Time : 13:13:58.01

11.15
11.15
11.15
10.95
10.94
10.94
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.59
10.36
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
10.07
9.81
9.79
9.79
9.79

PROJECT NO. 11333-297



CALCULATION NO. L-002457
9.79
9.79
9.63
9.63
9.63
9.63
9.63

REVISION NO. 8 ATTACHMENT H, PAGE NO. H266 of H344 I

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H267 of H344 I

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 3
Date 02/24/2011
Time 13:13:58.01

9.63
9.63
9.63
9.63
9.63
9.63
9.63
9.48
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27
9.27

PROJECT NO. 11333-297



I CALCULATION NO. L-002457
9.27
9.27
9.27
9.27
9.27
9.27
9.27

REVISION NO. 8 ATTACHMENT H, PAGE NO. H268 of H344 i
REVIIONNO. ATACHMNT , PGE O. H68 f H44

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H269 of H344 I

Program
Number
Created

:LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 4
Date 02/24/2011
Time 13:13:58.01

9.27
9.27
9.23
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8 .94
8 .94
8 .94
8.94
8 .94
8 .94
8.94
8.94
8.94
8.94
8.94
8.94
8.94
8.81
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8.78
8 .78
8 .78
8 .78
8 .78
8 .78
8 .78
8 .78
8.78
8 .78
8.78
8 .78

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.78
8.78
8.78
8.78
8.78
8.61
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H270 of H344 IR

I PROJECT NO. 11333-297 1



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H271 of H344

Program : LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 5
Date 02/24/2011
Time : 13:13:58.01

8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57
8.57

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.57
8.57
8.57
8 .57
8.57
8.57
8.57

REVISION NO. 8 ATTACHMENT H, PAGE NO. H272 of H344 I

I PROJECT NO. 11333-297 1



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H273 of H344

Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 6
Date 02/24/2011
Time 13:13:58.01

8 .57
8 .52
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31
8.31

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
8.31
8.31
8.31
8.31
8.31
8.31
END

REVISION NO. 8 ATTACHMENT H, PAGE NO. H274 of H344 I
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H275 of H344 I

Program : LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 7
Date 02/24/2011
Time 13:13:58.01

Case 4c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.0')

RUN 30 DAYS FROM 61854 TO 71754
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 82.150 381.900 73.940 343.700
689.000 80.550 300.600 72.490 270.500
688.000 78.960 220.800 71.060 198.700
687.000 77.330 142.700 69.600 128.400
686.000 29.700 71.740 26.730 64.570
685.000 14.750 50.790 13.280 45.710

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
18 LAKE TEMP NATURAL (F)
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 102.74 98.24

WEATHER STATION ID 93822.

20.00

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H276 of H344

Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 8
Date 02/24/2011
Time : 13:13:58.03

Case 4c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.0')

FPLANT
61854 -

TPRISE
61854 -

71754 R/I

71754 S/I

86.000

35.480
15.420
13.950
13.360
12.500
12.090
11.560
11.560
11.160
11.150
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9.480
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

28.950
15.060
13.520
13.300
12.500
12.090
11.560
11.560
11.150
10.950
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
10.070
9.790
9.630
9.630
9.630
9. 270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940

16.790
14.610
13.360
12.790
12.300
12.090
11.560
11.560
11.150
10.940
10.590
10.590
10.590
10.590
10.070
10.070
10.070
10.070
9.810
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.230
8.940
8.940

16.390
14.360
13.360
12.790
12.090
12.080
11.560
11.560
11.150
10. 940
10.590
10.590
10.590
10.360
10.070
10.070
10.070
10.070
9.790
9.790
9.630
9.630
9.630
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
9.270
8.940
8.940
8.940

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457
8.940
8.940
8.940
8 .810
8 .780
8.780
8 .780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8 .570
8.570
8.570
8 .570
8 .570
8 .570
8 .570
8 .570
8 .570

REVISION NO. 8
8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.610
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570

8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570

ATTACHMENT H, PAGE NO. H277 of H344
8.940
8.940
8.940
8.780
8.780
8.780
8.780
8.780
8.780
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.570
8.520
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H278 of H344

Program : LAKET Page 9
Number 03.7.292-2.2 0 Date : 02/24/2011
Created : 11/18/2004 08:08:26 Time 13:13:58.09

Case 4c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.0')

SEASONAL SUMMARY FOR SUMMER ( 6/1954 - 8/1954 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00 20.00 0.00 20.00
LAKE ELEVATION (FEET) 689.60 688.91 0.00 689.21
TOTAL AREA (ACRE) 81.52 80.40 0.00 80.89
TOTAL VOLUME (ACRE-FT) 349.69 293.35 0.00 317.77
EFFECTIVE AREA (ACRE) 73.37 72.36 0.00 72.80
EFFECTIVE VOL (ACRE-FT) 314.70 263.98 0.00 285.96
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) -0.18 -0.16 0.00 -0.17
EVAPORATION TOTAL (CFS) -2.04 -1.70 0.00 -1.85
EVAPORATION NATURL(CFS) -1.31 -1.14 0.00 -1.22
EVAPORATION FORCED(CFS) -0.73 -0.56 0.00 -0.63
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40 221.82 0.00 223.80
SURF LOSS (BTU/HR-FT2) 148.36 145.47 0.00 146.72
EVAP LOSS (BTU/HR-FT2) 86.34 76.25 0.00 80.62
COND LOSS (BTU/HR-FT2) 4.41 0.97 0.00 2.46
LAKE TEMP NATURAL (F) 86.14 83.50 0.00 84.64
LAKE TEMP @ INLET (F) 98.38 93.35 0.00 95.53
LAKE TEMP @ OUTLET (F) 87.12 84.58 0.00 85.68
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) -4.76 -5.29 0.00 -10.05
TOTAL EVAP TOT(ACRE-FT) -52.66 -57.30 0.00 -109.95
TOTAL EVAP NAT(ACRE-FT) -33.87 -38.48 0.00 -72.35
TOTAL EVAP FOR(ACRE-FT) -18.78 -18.82 0.00 -37.60
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.0 94.0 84.0
LAKE TEMP @ INLET (F) 133.0 108.0 94.5
LAKE TEMP @ OUTLET (F) 104.0 94.0 85.1

REVISION NO. 8 ATTACHMENT H, PAGE NO. H279 of H344 i
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H280 of H344

Program LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Case 4c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.0')

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

Page : 10
Date : 02/24/2011
Time : 13:13:58.09

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

20.00
689.60

81.52
349.69

73.37
314.70

0.00
0.00
0.00

-0.18
-2.04
-1.31
-0.73
0.00

226.40
148.36

86.34
4 .41

86.14
98.38
87 .12
0.00

20.00 0.00
688.91 0.00
80.40 0.00

293.35 0.00
72.36 0.00

263.98 0.00
0.00 0.00
0.00 0.00
0.00 0.00

-0.16 0.00
-1.70 0.00
-1.14 0.00
-0.56 0.00
0.00 0.00

221.82 0.00
145. 47 0.00
76.25 0.00
0.97 0.00

83.50 0.00
93.35 0.00
84.58 0.00
0.00 0.00

MONTHLY TOTALS
JUL AUG

20.00
689.21
80.89

317.77
72.80

285.96
0.00
0.00
0.00

-0.17
-1.85
-1.22
-0.63
0.00

223.80
146.72
80.62
2.46

84.64
95.53
85.68
0.00

TOTAL
VALUE

QUANTITY
JUN

TOTAL PRECIP (ACRE-FT) 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00
TOTAL SEEPAGE (ACRE-FT) -4.76 -5.29
TOTAL EVAP TOT(ACRE-FT) -52.66 -57.30
TOTAL EVAP NAT(ACRE-FT) -33.87 -38.48
TOTAL EVAP FOR(ACRE-FT) -18.78 -18.82
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.05
-109.95
-72.35
-37.60

0.00

I PROJECT NO. 11333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.0 94.0 84.0
LAKE TEMP @ INLET (F) 133.0 108.0 94.5
LAKE TEMP @ OUTLET (F) 104.0 94.0 85.1

REVISION NO. 8 ATTACHMENT H, PAGE NO. H281 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H282 of H344

Program LAKET Page : 11
Number 03.7.292-2.2 0 Date 02/24/2011
Created : 11/18/2004 08:08:26 Time 13:13:58.09

Case 4c: LaSalle UHS (12:00, Worst 30-day Evaporation; To=104F, 1.0')

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE ) VALUE ( DATE VALUE

ANEMOMETER HEIGHT (FT) 20.00 6181954) 20.00 6181954) 20.00
LAKE ELEVATION (FEET) 690.00 6181954) 688.52 7171954) 689.21
TOTAL AREA (ACRE) 82.14 6181954) 79.78 7171954) 80.89
TOTAL VOLUME (ACRE-FT) 381.62 6181954) 261.88 7171954) 317.77
EFFECTIVE AREA (ACRE) 73.94 6181954) 71.80 7171954) 72.80
EFFECTIVE VOL (ACRE-FT) 343.45 6181954) 235.66 7171954) 285.96
CIRCULATION TIME (HR) 0.00 6181954) 0.00 6181954) 0.00
PRECIPITATION (CFS) 0.00 6181954) 0.00 6181954) 0.00
MAKEUP TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SEEPAGE (CFS) -0.14 7171954) -0.20 6181954) -0.17
EVAPORATION TOTAL (CFS) -0.49 6291954) -5.43 6181954) -1.85
EVAPORATION NATURL(CFS) -0.26 6291954) -4.11 6271954) -1.22
EVAPORATION FORCED(CFS) -0.16 7171954) -2.44 6181954) -0.63
BLOWDOWN TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SOLAR GAIN (BTU/HR-FT2) 451.13 6191954) 90.18 7071954) 223.80
SURF LOSS (BTU/HR-FT2) 165.64 6181954) 136.01 7071954) 146.72
EVAP LOSS (BTU/HR-FT2) 270.89 6271954) 17.13 6291954) 80.62
COND LOSS (BTU/HR-FT2) 37.53 6271954) -47.07 7121954) 2.46
LAKE TEMP NATURAL (F) 101.48 6181954) 74.48 7071954) 84.64
LAKE TEMP @ INLET (F) 140.00 6181954) 83.77 7071954) 95.53
LAKE TEMP @ OUTLET (F) 104.84 6181954) 74.79 7071954) 85.68
DISSOLVED SOLIDS (PPM) 0.00 6181954) 0.00 6181954) 0.00

QUANTITY MAXIMUM MINIMUM TOTAL
VALUE ( DATE ) VALUE ( DATE VALUE

TOTAL PRECIP (ACRE-FT) 0.00 ( 6181954) 0.00 ( 6181954) 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

TOTAL SEEPAGE (ACRE-FT) -0.04 7171954) -0.05 6181954) -10.05
TOTAL EVAP TOT(ACRE-FT) -0.12 6291954) -1.35 6181954) -109.95
TOTAL EVAP NAT(ACRE-FT) -0.06 6291954) -1.02 6271954) -72.35
TOTAL EVAP FOR(ACRE-FT) -0.04 7171954) -0.61 6181954) -37.60
TOTAL BLWD TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

PROJECT NO. 11 333-297



ICALCULATION NO. L-002457
TEMPERATURE FREQUENCY OF OCCURENCES

1% 5% 50%

LAKE TEMP NATURAL (F) 100.0 94.0 84.0
LAKE TEMP @ INLET (F) 133.0 108.0 94.5
LAKE TEMP @ OUTLET (F) 104.0 94.0 85.1

REVISION NO. 8 ATTACHMENT H, PAGE NO. H283 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H284 of H344
Program : LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 1
Date : 04/07/2006
Time : 09:37:07.53

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat
1
2 061854 071754 1
3 1
4 1
5 6

690
689
688
687
686
685

7 1

0
0.2
2

83.83
82.15
80.55
78.96
77.33
29.70

0 3
93.1

20.
5500.
690

464.9
381.9
300.5
220.8
142.6
71.7

19

1

0

75.45
73.94
72.50
71.06
69.60
26.73

20

0 3 2

418.4
343.7
270.5
198.7
128.4
65.6

21
8
999
FPLANT
TPRISE
35.26
28.79
16.68
16.28
15.32
14.97
14.53
14.29
13.88
13.45
13.30
13.30
13.30
13.24
12.73
12.73
12.57
12.43
12.24
12.02
12.02
12.02
12.02
12.01
11.49
11.49
11.49
11.49

97.6

R/I
S/I

86.0

I PROJECT NO. 11333-297



CALCULATION NO. L-002457
11.49
11.49
11.49
11.49
11.09
11.07
11.07
11.07
11.07
10.87
10.86
10.86
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.27
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.72
9.70
9.70
9.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H285 of H344 i
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ICALCULATION NO. L-002457
9.70
9.70
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.40
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19

REVISION NO. 8 ATTACHMENT H, PAGE NO. H286 of H344 I
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CALCULATION NO. L-002457
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.15
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.72
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H287 of H344 I
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ICALCULATION NO. L-002457
8.70
8.70
8 .70
8.70
8.70
8.70
8.70
8.52
8.49
8.49
8 .49
8.49
8 .49
8 .49
8.49
8 .49
8.49
8.49
8.49
8. 49
8.49
8 .49
8.49
8.49
8.49
8.49
8 .49
8.49
8.49
8.49
8.49
8.49
8 .49
8.49
8 .49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49

REVISION NO. 8 ATTACHMENT H, PAGE NO. H288 of H344 I
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CALCULATION NO. L-002457
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.44
END

m

REVISION NO. 8 ATTACHMENT H, PAGE NO. H289 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H290 of H344

Program : LAKET Page 7
Number : 03.7.292-2.2 0 Date 04/07/2006
Created 11/18/2004 08:08:26 Time 09:37:07.53

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

RUN 30 DAYS FROM 61854 TO 71754
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT 20.00

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 83.830 464.900 75.450 418.400
689.000 82.150 381.900 73.940 343.700
688.000 80.550 300.500 72.500 270.500
687.000 78.960 220.800 71.060 198.700
686.000 77.330 142.600 69.600 128.400
685.000 29.700 71.700 26.730 65.600

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)
21 LAKE TEMP @ DAM (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 97.60 93.10

WEATHER STATION ID 93822.

I PROJECT NO. 11333-297



ICALCULATION NO. L-002457 REVISION NO. 8
Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

ATTACHMENT H, PAGE NO. H291 of H344 I
Page : 8
Date : 04/07/2006
Time 09:37:07.53

FPLANT
61854 -

TPRISE
61854 -

71754 R/I

71754 S/I

86.000

35.260
15.320
13.880
13.300
12.570
12.020
11.490
11.490
11.090
11.070
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.400
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

28.790
14.970
13.450
13.240
12.430
12.020
11.490
11.490
11.070
10.870
10.500
10.500
10.500
10.500

9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

16.680
14.530
13.300
12.730
12.240
12.020
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.720
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.150
8.850
8.850
8.850

16.280
14.290
13.300
12.730
12.020
12.010
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.270

9. 990
9.990
9.990
9.990
9.700
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850
8.850
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I CALCULATION NO. L-002457
8.850
8.850
8.720
8.700
8.700
8.700
8.700
8.700
8.700
8 .490
8 .490
8 .490
8 .490
8.490
8.490
8.490
8 .490
8.490
8 .490
8.490
8.490
8.490

REVISION NO. 8
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.520
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

8.850
8.850
8.700
8.700
8.700
8.700
8 .700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

ATTACHMENT H, PAGE NO. H292 of H344 I
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8 .440
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ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H293 of H344
Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 9
Date 04/07/2006
Time 09:37:07.56

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

SEASONAL SUMMARY FOR SUMMER ( 6/1954 - 8/1954 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00
LAKE ELEVATION (FEET) 689.62
TOTAL AREA (ACRE) 83.19
TOTAL VOLUME (ACRE-FT) 433.37
EFFECTIVE AREA (ACRE) 74.88
EFFECTIVE VOL (ACRE-FT) 390.02
CIRCULATION TIME (HR) 0.00
PRECIPITATION (CFS) 0.00
MAKEUP TOTAL (CFS) 0.00
SEEPAGE (CFS) -0.19
EVAPORATION TOTAL (CFS) -2.03
EVAPORATION NATURL(CFS) -1.31
EVAPORATION FORCED(CFS) -0.72
BLOWDOWN TOTAL (CFS) 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40
SURF LOSS (BTU/HR-FT2) 148.00
EVAP LOSS (BTU/HR-FT2) 84.28
COND LOSS (BTU/HR-FT2) 4.08
LAKE TEMP NATURAL (F) 85.84
LAKE TEMP @ INLET (F) 98.17
LAKE TEMP @ OUTLET (F) 86.96
DISSOLVED SOLIDS (PPM) 0.00

QUANTITY
JUN

20.00 0.00 20.00
688.93 0.00 689.23
82.04 0.00 82.54

376.32 0.00 401.04
73.84 0.00 74.29

338.68 0.00 360.93
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

-0.17 0.00 -0.18
-1.72 0.00 -1.85
-1.16 0.00 -1.23
-0.55 0.00 -0.62
0.00 0.00 0.00

221.82 0.00 223.80
145.52 0.00 146.59
76.16 0.00 79.68
1.01 0.00 2.34

83.56 0.00 84.55
93.43 0.00 95.49
84.72 0.00 85.69
0.00 0.00 0.00

MONTHLY TOTALS TOTAL
JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00
TOTAL SEEPAGE (ACRE-FT) -4.84 -5.58
TOTAL EVAP TOT(ACRE-FT) -52.28 -57.83
TOTAL EVAP NAT(ACRE-FT) -33.73 -39.21
TOTAL EVAP FOR(ACRE-FT) -18.55 -18.62
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.42
-110.11
-72.94
-37.17

0.00

I PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H294 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 95.8 92.2 84.1
LAKE TEMP @ INLET (F) 128.0 106.5 94.5
LAKE TEMP @ OUTLET (F) 99.0 92.7 85.2
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H295 of H344
Program : LAKET Page : 10
Number 03.7.292-2.2 0 Date 04/07/2006
Created :11/18/2004 08:08:26 Time: 09:37:07.56

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00 20.00 0.00 20.00
LAKE ELEVATION (FEET) 689.62 688.93 0.00 689.23
TOTAL AREA (ACRE) 83.19 82.04 0.00 82.54
TOTAL VOLUME (ACRE-FT) 433.37 376.32 0.00 401.04
EFFECTIVE AREA (ACRE) 74.88 73.84 0.00 74.29
EFFECTIVE VOL (ACRE-FT) 390.02 338.68 0.00 360.93
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) -0.19 -0.17 0.00 -0.18
EVAPORATION TOTAL (CFS) -2.03 -1.72 0.00 -1.85
EVAPORATION NATURL(CFS) -1.31 -1.16 0.00 -1.23
EVAPORATION FORCED(CFS) -0.72 -0.55 0.00 -0.62
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40 221.82 0.00 223.80
SURF LOSS (BTU/HR-FT2) 148.00 145.52 0.00 146.59
EVAP LOSS (BTU/HR-FT2) 84.28 76.16 0.00 79.68
COND LOSS (BTU/HR-FT2) 4.08 1.01 0.00 2.34
LAKE TEMP NATURAL (F) 85.84 83.56 0.00 84.55
LAKE TEMP @ INLET (F) 98.17 93.43 0.00 95.49
LAKE TEMP @ OUTLET (F) 86.96 84.72 0.00 85.69
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL FRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) -4.84 -5.58 0.00 -10.42
TOTAL EVAP TOT(ACRE-FT) -52.28 -57.83 0.00 -110.11
TOTAL EVAP NAT(ACRE-FT) -33.73 -39.21 0.00 -72.94
TOTAL EVAP FOR(ACRE-FT) -18.55 -18.62 0.00 -37.17
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H296 of H344
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP @ OUTLET

(F)
(F)
(F)

95.8
128.0

99.0

92.2
106.5

92.7

84.1
94.5
85.2
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H297 of H344
Program LAKET Page : 11
Number : 03.7.292-2.2 0 Date 04/07/2006
Created : 11/18/2004 08:08:26 Time 09:37:07.56

Case 00ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE VALUE ( DATE ) VALUE

ANEMOMETER HEIGHT (FT) 20.00 6181954) 20.00 6181954) 20.00
LAKE ELEVATION (FEET) 690.00 6181954) 688.54 7171954) 689.23
TOTAL AREA (ACRE) 83.83 6181954) 81.41 7171954) 82.54
TOTAL VOLUME (ACRE-FT) 464.67 6181954) 344.36 7171954) 401.04
EFFECTIVE AREA (ACRE) 75.45 6181954) 73.28 -7171954) 74.29
EFFECTIVE VOL (ACRE-FT) 418.19 6181954) 309.94 7171954) 360.93
CIRCULATION TIME (HR) 0.00 6181954) 0.00 6181954) 0.00
PRECIPITATION (CFS) 0.00 6181954) 0.00 6181954) 0.00
MAKEUP TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SEEPAGE (CFS) -0.15 7171954) -0.20 6181954) -0.18
EVAPORATION TOTAL (CFS) -0.54 6291954) -5.33 6271954) -1.85
EVAPORATION NATURL(CFS) -0.28 6221954) -4.07 6271954) -1.23
EVAPORATION FORCED(CFS) -0.15 6181954) -1.92 6181954) -0.62
BLOWDOWN TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SOLAR GAIN (BTU/HR-FT2) 451.13 6191954) 90.18 7071954) 223.80
SURF LOSS (BTU/HR-FT2) 159.63 6181954) 137.82 7071954) 146.59
EVAP LOSS (BTU/HR-FT2) 262.99 6271954) 17.98 6221954) 79.68
COND LOSS (BTU/HR-FT2) 37.83 6271954) -46.87 7121954) 2.34
LAKE TEMP NATURAL (F) 96.31 6181954) 76.25 7071954) 84.55
LAKE TEMP @ INLET (F) 134.81 6181954) 85.65 7071954) 95.49
LAKE TEMP @ OUTLET (F) 99.95 6181954) 76.80 7071954) 85.69
DISSOLVED SOLIDS (PPM) 0.00 6181954) 0.00 6181954) 0.00

QUANTITY MAXIMUM MINIMUM TOTAL
VALUE ( DATE VALUE ( DATE ) VALUE

TOTAL PRECIP (ACRE-FT) 0.00 ( 6181954) 0.00 ( 6181954) 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

TOTAL SEEPAGE (ACRE-FT) -0.04 7171954) -0.05 6181954) -10.42
TOTAL EVAP TOT(ACRE-FT) -0.13 6291954) -1.32 6271954) -110.11
TOTAL EVAP NAT(ACRE-FT) -0.07 6221954) -1.01 6271954) -72.94
TOTAL EVAP FOR(ACRE-FT) -0.04 6181954) -0.48 6181954) -37.17
TOTAL BLWD TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

PROJECT NO. 11333-297



m

CALCULATION NO. L-002457
1% 5% 50%

LAKE TEMP NATURAL (F) 95.8 92.2 84.1
LAKE TEMP @ INLET (F) 128.0 106.5 94.5
LAKE TEMP @ OUTLET (F) 99.0 92.7 85.2

REVISION NO. 8 ATTACHMENT H, PAGE NO. H298 of H344 I

Program LAKET
Number 03.7.292-2.2 0

Page : 1
Date : 04/07/2006

I PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H299 of H344
Created : 11/18/2004 08:08:26 Time : 09:41:26.34

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate)
1
2 061854 071754 1 1 0 3 2
3 1 0 20.
4 1 0.2 5500. 0
5 6 2 690

E
E

E
E

7
8
999
F PLANT
TPRISE
35.26
28.79
16.68
16.28

15.32
14.97

14.53
14.29
13.88
13.45
13.30
13.30
13.30

13.24
12.73
12 .73
12 .57
12.43
12.24
12 .02
12 .02
12 .02
12 .02
12.01
11.49
11.49
11.49
11.49
11.49
11.49

90
89
88
87
86
85

1
97.4

82.99
81.35
79.75
78.15
29.70
22.22

0 3
92.9

423.
341.
260.
181.
102.
60.0

5 74.69
4 73.21
8 71.78
9 70.34
2 26.73

20.00
19 20

381-.2
307.2
234.7
163.7
92 .0
54.0

21

R/I
S/I

86.0

PROJECT NO. 11333-297 1



CALCULATION NO. L-002457
11.49
11.49
11.09
11.07
11.07
11.07
11.07
10.87
10.86
10.86
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.27
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.72
9.70
9.70
9.70
9.70
9.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H300 of H344 I
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[ICALCULATION NO. L-002457
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.40
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19

REVISION NO. 8 ATTACHMENT H, PAGE NO. H301 of H344 I
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CALCULATION NO. L-002457
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.15
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.72
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8 .70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70

I
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ICALCULATION NO. L-002457
8.70
8.70
8.70
8.70
8.70
8.52
8 .49
8 .49
8 .49
8 .49
8.49
8.49
8.49
8 .49
8.49
8 .49
8 .49
8 .49
8.49
8.49
8 .49
8.49
8.49
8.49
8.49
8.49
8.49
8 .49
8.49
8 .49
8 .49
8 .49
8 .49
8 .49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8 .49
8 .49
8 .49
8.49
8 .49
8 .49
8.49
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I PROJECT NO. 11333-297



CALCULATION NO. L-002457
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.44
END
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H305 of H344
Program LAKET Page : 7
Number : 03.7.292-2.2 0 Date 04/07/2006
Created 11/18/2004 08:08:26 Time 09:41:26.34

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

RUN 30 DAYS FROM 61854 TO 71754
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT 20.00

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 82.990 423.500 74.690 381.200
689.000 81.350 341.400 73.210 307.200
688.000 79.750 260.800 71.780 234.700
687.000 78.150 181.900 70.340 163.700
686.000 29.700 102.200 26.730 92.000
685.000 22.220 60.000 20.000 54.000

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)
21 LAKE TEMP @ DAM (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 97.40 92.90

WEATHER STATION ID 93822.

I PROJECT NO. 11333-297



ICALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H306 of H344
Program
Number
Created

LAKET
03.7.292-2.2 0
11/18/2004 08:08:26

Page : 8
Date : 04/07/2006
Time : 09:41:26.34

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

FPLANT
61854 -

TPRISE
61854 -

71754 R/I

71754 S/I

86.000

35.260
15.320
13.880
13.300
12 .570
12.020
11.490
11.490
11.090
11.070
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.400
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

28.790
14.970
13.450
13.240
12.430
12.020
11.490
11.490
11.070
10.870
10.500
10.500
10.500
10.500

9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

16.680
14.530
13.300
12.730
12.240
12.020
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.720
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.150
8.850
8.850
8.850

16.280
14.290
13.300
12.730
12.020
12.010
11.490
11.490
11.070
10.860
10.500
105O00
10.500
10.270
9.990
9.990
9.990
9.990
9.700
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850
8.850

I PROJECT NO. 11333-297



CALCULATION NO. L-002457
8.850
8.850
8.720
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8 .490
8 .490
8.490
8 .490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

REVISION NO.
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.520
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

8
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

ATTACHMENT H,
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.440
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ICALCULATION NO. L-002457
Program : LAKET
Number : 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

REVISION NO. 8 ATTACHMENT H, PAGE NO. H308 of H344 i
Page :9
Date :04/07/2006
Time 09:41:26.35

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

SEASONAL SUMMARY FOR SUMMER ( 6/1954 - 8/1954 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

QUANTITY

20.00 20.00 0.00
689.62 688.93 0.00

82.37 81.24 0.00
392.37 335.79 0.00

74.13 73.11 0.00
353.14 302.16 0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

-0.19 -0.16 0.00
-2.00 -1.70 0.00
-1.28 -1.15 0.00
-0.72 -0.55 0.00
0.00 0.00 0.00

226.40 221.82 0.00
147.84 145.50 0.00

83.54 76.20 0.00
3.88 0.99 0.00

85.70 83.53 0.00
97.97 93.35 0.00
86.77 84.64 0.00
0.00 0.00 0.00

MONTHLY TOTALS
JUN JUL AUG

20.00
689.23
81.73

360.30
73.55

324.25
0.00
0.00
0.00

-0.17
-1.83
-1.21
-0.62
0.00

223.80
146.51
79.38
2.24

84.47
95.35
85.57
0.00

TOTAL
VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00
TOTAL SEEPAGE (ACRE-FT) -4.81 -5.46
TOTAL EVAP TOT(ACRE-FT) -51.65 -57.47
TOTAL EVAP NAT(ACRE-FT) -33.10 -38.85
TOTAL EVAP FOR(ACRE-FT) -18.55 -18.62
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.27
-109.12
-71.95
-37.17

0.00

TEMPERATURE FREQUENCY OF OCCURENCES

I PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H309 of H344
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP @ OUTLET

(F)
(F)
(F)

95.8
128.0

99.0

92.2
106.0

92.3

84.0
94.4
85.1
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H310 of H344
Program : LAKET
Number : 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Page : 10
Date : 04/07/2006
Time : 09:41:26.35

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

20.00
689.62
82.37

392.37
74.13

353.14
0.00
0.00
0.00

-0.19
-2.00
-1.28
-0.72
0.00

226.40
147.84
83.54
3.88

85.70
97.97
86.77
0.00

20.00 0.00
688.93 0.00
81.24 0.00

335.79 0.00
73.11 0.00

302.16 0.00
0.00 0.00
0.00 0.00
0.00 0.00

-0.16 0.00
-1.70 0.00
-1.15 0.00
-0.55 0.00

0.00 0.00
221.82 0.00
145.50 0.00
76.20 0.00

0.99 0.00
83.53 0.00
93.35 0.00
84.64 0.00

0.00 0.00

MONTHLY TOTALS
JUL AUG

20.00
689.23
81.73

360.30
73.55

324.25
0.00
0.00
0.00

-0.17
-1.83
-1.21
-0. 62
0.00

223.80
146.51
79.38
2.24

84.47
95.35
85.57
0.00

TOTAL
VALUE

QUANTITY
JUN

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00

-4.81
-51.65
-33.10
-18.55

0.00

0.00
0.00

-5.46
-57.47
-38.85
-18.62

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

-10.27
-109.12
-71.95
-37 .17

0.00

TEMPERATURE FREQUENCY OF OCCURENCES

IPROJECT NO. 11333-297



ICALCULATION NO. L-002457
1% 5% 50%

LAKE TEMP NATURAL (F) 95.8 92.2 84.0
LAKE TEMP @ INLET (F) 128.0 106.0 94.4
LAKE TEMP @ OUTLET (F) 99.0 92.3 85.1

REVISION NO. 8 ATTACHMENT H, PAGE NO. H311 of H344 I
REVISION NO. 8 ATTACHMENT H, PAGE NO. H31 I of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H312 of H344
Program : LAKET Page 11
Number 03.7.292-2.2 0 Date 04/07/2006
Created : 11/18/2004 08:08:26 Time 09:41:26.35

Case 06ev: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprat

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE VALUE ( DATE VALUE

ANEMOMETER HEIGHT (FT) 20.00 6181954) 20.00 6181954) 20.00
LAKE ELEVATION (FEET) 690.00 6181954) 688.54 7171954) 689.23
TOTAL AREA (ACRE) 82.99 6181954) 80.61 7171954) 81.73
TOTAL VOLUME (ACRE-FT) 423.27 6181954) 304.09 7171954) 360.30
EFFECTIVE AREA (ACRE) 74.69 6181954) 72.55 7171954) 73.55
EFFECTIVE VOL (ACRE-FT) 381.00 6181954) 273.64 7171954) 324.25
CIRCULATION TIME (HR) 0.00 6181954) 0.00 6181954) 0.00
PRECIPITATION (CFS) 0.00 6181954) 0.00 6181954) 0.00
MAKEUP TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SEEPAGE (CFS) -0.15 7171954) -0.20 6181954) -0.17
EVAPORATION TOTAL (CFS) -0.52 6291954) -5.34 6271954) -1.83
EVAPORATION NATURL(CFS) -0.27 6221954) -4.09 6271954) -1.21
EVAPORATION FORCED(CFS) -0.14 6181954) -1.97 6181954) -0.62
BLOWDOWN TOTAL (CFS) 0.00 6181954) 0.00 6181954) 0.00
SOLAR GAIN (BTU/HR-FT2) 451.13 6191954) 90.18 7071954) 223.80
SURF LOSS (BTU/HR-FT2) 159.72 6181954) 137.02 7071954) 146.51
EVAP LOSS (BTU/HR-FT2) 266.48 6271954) 17.56 6221954) 79.38
COND LOSS (BTU/HR-FT2) 37.73 6271954) -46.97 7121954) 2.24
LAKE TEMP NATURAL (F) 96.39 6181954) 75.47 7071954) 84.47
LAKE TEMP @ INLET (F) 134.78 6181954) 84.76 7071954) 95.35
LAKE TEMP @ OUTLET (F) 99.96 6181954) 75.91 7071954) 85.57
DISSOLVED SOLIDS (PPM) 0.00 6181954) 0.00 6181954) 0.00

QUANTITY MAXIMUM MINIMUM TOTAL
VALUE ( DATE VALUE ( DATE VALUE

TOTAL PRECIP (ACRE-FT) 0.00 C 6181954) 0.00 C 6181954) 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

TOTAL SEEPAGE (ACRE-FT) -0.04 7171954) -0.05 6181954) -10.27
TOTAL EVAP TOT(ACRE-FT) -0.13 6291954) -1.32 6271954) -109.12
TOTAL EVAP NAT(ACRE-FT) -0.07 6221954) -1.01 6271954) -71.95
TOTAL EVAP FOR(ACRE-FT) -0.04 6181954) -0.49 6181954) -37.17
TOTAL BLWD TOT(ACRE-FT) 0.00 6181954) 0.00 6181954) 0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H313 of H344
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP 9 OUTLET

(F)
(F)
(F)

95.8
128.0

99.0

92.2
106.0

92.3

84.0
94.4
85.1

Program LAKET
Number 03.7.292-2.2 0

Page : 1
Date : 04/07/2006
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H314 of H344
Created : 11/18/2004 08:08:26 Time : 09:43:32.15

Case 18e: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate
1
2
3
4
5

061854 071754 1
1 0 20.
1 0.2 5
6 2 6
690 81.35 341.4
689 79.75 260.8
688 78.15 181.9
687 29.70 102.2
686 22.22 60.0
685 13.42 43.8
1 0 3
96.8 92.3

R/I 86.0
S/I

1 0 3 2

500.
90

0

3 73.21
71.78
70.34
26.73
20.00
12.08

19 20

307.2
234.7
163.7
92.0
54.0
39.4

217
8
999
FPLANT
TPRISE
35.26
28.79
16.68
16.28
15.32
14 .97
14.53
14.29
13.88
13.45
13.30
13.30
13.30
13.24
12.73
12.73
12 57
12.43
12.24
12.02
12.02
12.02
12.02
12.01
11.49
11.49
11.49
11.49
11.49
11.49

PROJECT NO. 11333-297



I CALCULATION NO. L-002457
11.49
11.49
11.09
11.07
11.07
11.07
11.07
10.87
10.86
10.86
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.27
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.72
9.70
9.70
9.70
9.70
9.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H315 of H344 I
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9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.40
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19

m

REVISION NO. 8 ATTACHMENT H, PAGE NO. H316 of H344 I

I PROJECT NO. 11333-297
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9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.15
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.72
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H317 of H344 I
I
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ICALCULATION NO. L-002457
8.70
8.70
8.70
8.70
8.70
8 .52
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8 .49
8 .49
8 .49
8.49
8.49
8 .49
8 .49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
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8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.49
8.44
END
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H320 of H344
Program LAKET Page : 7
Number 03.7.292-2.2 0 Date : 04/07/2006
Created 11/18/2004 08:08:26 Time 09:43:32.15

Case 18e: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate

RUN 30 DAYS FROM 61854 TO 71754
PLOT FILE OPTION 1 CYCLE FLAG: I CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT 20.00

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 81.350 341.400 73.210 307.200
689.000 79.750 260.800 71.780 234.700
688.000 78.150 181.900 70.340 163.700
687.000 29.700 102.200 26.730 92.000
686.000 22.220 60.000 20.000 54.000
685.000 13.420 43.800 12.080 39.400

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)
21 LAKE TEMP @ DAM (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 96.80 92.30

WEATHER STATION ID 93822.
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CALCULATION NO. L-002457
Program LAKET
Number 03.7.292-2.2 0

Created 11/18/2004 08:08:26

REVISION NO. 8 ATTACHMENT H, PAGE NO. H321 of H344 I
Page :8
Date 04/07/2006
Time 09:43:32.15

Case 18e: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate

FPLANT
61854 -

TPRISE
61854 -

71754 R/I

71754 S/I

86.000

35.260
15.320
13.880
13.300
12.570
12.020
11.490
11.490
11.090
11.070
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9. 990
9.700
9.540
9.540
9.540
9.400
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

28.790
14.970
13.450
13.240
12.430
12.020
11.490
11.490
11.070
10.870
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

16.680
14.530
13.300
12.730
12.240
12.020
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.500

9.990
9.990
9.990
9.990
9.720
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.150
8.850
8.850
8.850

16.280
14.290
13.300
12.730
12.020
12.010
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.270
9.990
9.990
9.990
9.990
9.700
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850
8.850
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ICALCULATION NO. L-002457
8.850
8.850
8.720
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8 .490
8 .490
8.490
8.490
8 .490
8.490
8 .490
8.490
8.490
8.490
8.490

REVISION NO. 8
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.520
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490

ATTACHMENT H,
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.440
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H323 of H344
Program : LAKET Page 9
Number : 03.7.292-2.2 0 Date 04/07/2006
Created 11/18/2004 08:08:26 Time 09:43:32.18

Case 1Be: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate

SEASONAL SUMMARY FOR SU'MMER ( 6/1954 - 8/1954 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00 20.00 0.00 20.00
LAKE ELEVATION (FEET) 689.62 688.93 0.00 689.23
TOTAL AREA (ACRE) 80.75 79.64 0.00 80.12
TOTAL VOLUME (ACRE-FT) 311.10 255.47 0.00 279.57
EFFECTIVE AREA (ACRE) 72.67 71.68 0.00 72.11
EFFECTIVE VOL (ACRE-FT) 279.94 229.90 0.00 251.58
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) -0.18 -0.15 0.00 -0.17
EVAPORATION TOTAL (CFS) -1.95 -1.68 0.00 -1.80
EVAPORATION NATURL(CFS) -1.23 -1.13 0.00 -1.18
EVAPORATION FORCED(CFS) -0.72 -0.55 0.00 -0.62
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40 221.82 0.00 223.80
SURF LOSS (BTU/HR-FT2) 147.50 145.43 0.00 146.33
EVAP LOSS (BTU/HR-FT2) 81.97 76.30 0.00 78.76
COND LOSS (BTU/HR-FT2) 3.45 0.93 0.00 2.02
LAKE TEMP NATURAL (F) 85.38 83.46 0.00 84.29
LAKE TEMP @ INLET (F) 97.62 93.16 0.00 95.09
LAKE TEMP @ OUTLET (F) 86.44 84.50 0.00 85.34
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) -4.73 -5.15 0.00 -9.89
TOTAL EVAP TOT(ACRE-FT) -50.36 -56.78 0.00 -107.14
TOTAL EVAP NAT(ACRE-FT) -31.83 -38.14 0.00 -69.97
TOTAL EVAP FOR(ACRE-FT) -18.53 -18.64 0.00 -37.17
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES

PROJECT NO. 11333-297



I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H324 of H344
1%

LAKE TEMP NATURAL (F) 96.0
LAKE TEMP @ INLET (F) 128.0
LAKE TEMP @ OUTLET (F) 99.0

5% 50%

91.7 84.1
105.5 94.4

92.6 85.2
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H325 of H344
Program LAKET Page 10

Number : 03.7.292-2.2 0 Date : 04/07/2006

Created: 11/18/2004 08:08:26 Time 09:43:32.18

Case 18e: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 20.00 20.00 0.00 20.00

LAKE ELEVATION (FEET) 689.62 688.93 0.00 689.23
TOTAL AREA (ACRE) 80.75 79.64 0.00 80.12
TOTAL VOLUME (ACRE-FT) 311.10 255.47 0.00 279.57
EFFECTIVE AREA (ACRE) 72.67 71.68 0.00 72.11

EFFECTIVE VOL (ACRE-FT) 279.94 229.90 0.00 251.58
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00

PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) -0.18 -0.15 0.00 -0.17

EVAPORATION TOTAL (CFS) -1.95 -1.68 0.00 -1.80
EVAPORATION NATURL(CFS) -1.23 -1.13 0.00 -1.18
EVAPORATION FORCED(CFS) -0.72 -0.55 0.00 -0.62

BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 226.40 221.82 0.00 223.80

SURF LOSS (BTU/HR-FT2) 147.50 145.43 0.00 146.33
EVAP LOSS (BTU/HR-FT2) 81.97 76.30 0.00 78.76
COND LOSS (BTU/HR-FT2) 3.45 0.93 0.00 2.02
LAKE TEMP NATURAL (F) 85.38 83.46 0.00 84.29
LAKE TEMP @ INLET (F) 97.62 93.16 0.00 95.09

LAKE TEMP @ OUTLET (F) 86.44 84.50 0.00 85.34
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) -4.73 -5.15 0.00 -9.89
TOTAL EVAP TOT(ACRE-FT) -50.36 -56.78 0.00 -107.14
TOTAL EVAP NAT(ACRE-FT) -31.83 -38.14 0.00 -69.97
TOTAL EVAP FOR(ACRE-FT) -18.53 -18.64 0.00 -37.17
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H326 of H344
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP @ OUTLET

(F)
(F)
(F)

96.0
128.0

99.0

91.7
105.5

92.6

84 .1
94.4
85.2
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Program LAKET
Number 03.7.292-2.2 0
Created 11/18/2004 08:08:26

Page : 11
Date 04/07/2006
Time : 09:43:32.18

Case 18e: LaSalle UHS (Updated Worst 30-Day Evap; Ti=97.6F @ 1200; power uprate

TOTAL CUMULATIVE SUMMARY

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE VALUE ( DATE VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

20.00
690.00
81.35

341.18
73.21

307 .00
0.00
0.00
0.00

-0.14
-0.48
-0.24
-0.14
0.00

451 .13
159.94
275.39

37 .16
96.58

134 .67
99.96
0.00

6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
6181954)
7171954)
6291954)
6291954)
6181954)
6181954)
6191954)
6181954)
6271954)
6271954)
6181954)
6181954)
6181954)
6181954)

20.00
688.54
79.01

224.36
71.11

201.91
0.00
0.00
0.00

-0.20
-5.39
-4.14
-2.08
0.00

90.18
134.94
16.21

-47.13
73.43
82.31
73.50
0.00

6181954) 20.00
7171954) 689.23
7171954) 80.12
7171954) 279.57
7171954) 72.11
7171954) 251.58
6181954) 0.00
6181954) 0.00
6181954) 0.00
6181954) -0.17
6271954) -1.80
6271954) -1.18
6181954) -0.62
6181954) 0.00
7071954) 223.80
7071954) 146.33
6291954) 78.76
7121954) 2.02
7071954) 84.29
7071954) 95.09
7071954) 85.34
6181954) 0.00

TOTAL
DATE VALUE

QUANTITY MAXIMUM MINIMUM
VALUE ( DATE VALUE

TOTAL PRECIP (ACRE-FT) 0.00 6181954)
TOTAL MKUP TOT(ACRE-FT) 0.00 6181954)
TOTAL SEEPAGE (ACRE-FT) -0.03 7171954)
TOTAL EVAP TOT(ACRE-FT) -0.12 6291954)
TOTAL EVAP NAT (ACRE-FT) -0.06 6291954)
TOTAL EVAP FOR(ACRE-FT) -0.03 6181954)
TOTAL BLWD TOT(ACRE-FT) 0.00 6181954)

TEMPERATURE FREQUENCY OF OCCURENCES

0.00
0.00

-0.05
-1.34
-1.03
-0.52
0.00

6181954)
6181954)
6181954)
6271954)
6271954)
6181954)
6181954)

0.00
0.00

-9.89
-107.14
-69.97
-37.17

0.00
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1% 5% 50%

LAKE TEMP NATURAL (F) 96.0 91.7 84.1
LAKE TEMP @ INLET (F) 128.0 105.5 94.4
LAKE TEMP @ OUTLET (F) 99.0 92.6 85.2

REVISION NO. 8 ATTACHMENT H, PAGE NO. H328 of H344 I
REVISION NO. 8 ATTACHMENT H, PAGE NO. H328 of H344 I

Program : LAKET Page : 1
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H329 of H344 I
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

Date 04/07/2006
Time 09:56:32.71

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate
1
2 070100 080500 1 1 0 3 2
3 1 0 20
4 1 0.2 5500. 0
5 6 2 690

690 82.99 423.5
689 81.35 341.4
688 79.75 260.8
687 78.15 181.9
686 29.70 102.2
685 22.22 60.0
1 0 3
97.5 93.0

R/I 86.0
S/I

54
B
9
2

74.69
73.21
71.78
70.34
26.73
20.00

19 20

381.2
307.2
234.7
163.7
92.0
54.0

217
8
999
FPLANT
TPRISE
35.26
28.79
16. 68
16.28
15.32
14 .97
14.53
14.29
13.88
13.45
13.30
13.30
13.30
13.24
12.73
12.73
12.57
12.43
12.24
12.02
12.02
12 .02
12 .02
12.01
11.49
11. 49
11.49
11.49
11.49
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11.49
11.49
11.49
11.09
11.07
11.07
11.07
11.07
10.87
10.86
10.86
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.27
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.99
9.72
9.70
9.70
9.70
9.70

REVISION NO. 8 ATTACHMENT H, PAGE NO. H330 of H344 I
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CALCULATION NO. L-002457
9.70
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.54
9.40
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
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9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.19
9.15
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.85
8.72
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
8.70
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8 .70
8.70
8 .70
8.70
8.70
8 .70
8.52
8 .49
8.49

- 8 49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8.49
8 .49
8 .49
8 .49
8.49
8 .49
8 .49
8 .49
8.49
8 .49
8 .49
8.49
8 .49
8 .49
8 .49
8 .49
8 .49
8 .49
8.49
8.49
8.49
8.49
8.49
8.49
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8.49
8.49
8.49
8.49
8.49
8.49
8 .49
8.49
8.49
8.49
8 .44
8 .22
8 .22
8 .22
8 .22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
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8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
8.22
END
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H336 of H344
Program LAKET Page 7
Number 03.7.292-2.2 0 Date : 04/07/2006
Created : 11/18/2004 08:08:26 Time 09:56:32.71

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate

RUN 36 DAYS FROM 70100 TO 80500
PLOT FILE OPTION : 1 CYCLE FLAG: 1 CIRCULATION TIME FLAG: 0
TIME INCREMENT : 3 TIME UNITS: 2

WEATHER FILE OPTION: 1 ANEMOMETER HEIGHT OPTION: 0 ANEMOMETER HEIGHT 20.00

DENSITY: 62.40 SEEPAGE: 0.20 LAKE LENGTH: 5500.00

LAKE ELEVATION OPTION = 2 INITIAL LAKE ELEVATION = 690.00

DRAWDOWN CURVE
ELEVATION TOTAL AREA TOTAL VOLUME EFF AREA EFF VOLUME

690.000 82.990 423.500 74.690 381.200
689.000 81.350 341.400 73.210 307.200
688.000 79.750 260.800 71.780 234.700
687.000 78.150 181.900 70.340 163.700
686.000 29.700 102.200 26.730 92.000
685.000 22.220 60.000 20.000 54.000

PLOT FILE FREQENCY 1 (NUMBER OF TIME STEPS)
PLOT FILE FORMAT 0 (0-EXCEL/1-ACGRACE)
NUMBER OF VARIABLES FOR PLOT FILE: 3

PLOT VARIABLES:
19 LAKE TEMP @ INLET (F)
20 LAKE TEMP @ OUTLET (F)
21 LAKE TEMP @ DAM (F)

INITIAL FORCED/NATURAL LAKE TEMPS. = 97.50 93.00

WEATHER STATION ID 0.
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Program : LAKET
Number : 03.7.292-2.2 0
Created 11/18/2004 08:08:26

REVISION NO. 8 ATTACHMENT H, PAGE NO. H337 of H344 I
Page :8
Date 04/07/2006
Time :09:56:32.71

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate

FPLANT
70100 -

TPRISE
70100 -

80500 R/I

80500 S/I

86.000

35.260
15.320
13.880
13.300
12.570
12.020
11.490
11.490
11.090
11.070
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.400
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

28.790
14.970
13.450
13.240
12.430
12.020
11.490
11.490
11.070
10.870
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.990
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850

16.680
14.530
13.300
12.730
12.240
12.020
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.500
9.990
9.990
9.990
9.990
9.720
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.150
8.850
8.850
8.850

16.280
14.290
13.300
12.730
12.020
12.010
11.490
11.490
11.070
10.860
10.500
10.500
10.500
10.270
9.990
9.990
9.990
9.990
9.700
9.700
9.540
9.540
9.540
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
9.190
8.850
8.850
8.850
8.850
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8.850
8.850
8.720
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220

REVISION NO. 8
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.520
8.490
8.490
8.490
8. 490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220

8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8 .490
8.490
8.490
8 .490
8 .490
8.490
8.490
8.490
8.490
8.490
8.490
8.490
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8 .220
8.220
8 .220

ATTACHMENT H,
8.850
8.850
8.700
8.700
8.700
8.700
8.700
8.700
8.490
8.490
8.490
8.490
8 .490
8.490
8.490
8.490
8 .490
8 .490
8.490
8.490
8.490
8.440
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220
8.220

PAGE NO. H338 of H344 I
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H339 of H344
Program : LAKET Page : 9
Number 03.7.292-2.2 0 Date 04/07/2006
Created 11/18/2004 08:08:26 Time 09:56:32.75

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate

SEASONAL SUMMARY FOR SUMMER ( 6/1900 - 8/1900 )

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 20.00 20.00
LAKE ELEVATION (FEET) 0.00 689.29 688.57 689.19
TOTAL AREA (ACRE) 0.00 81.83 80.66 81.67
TOTAL VOLUME (ACRE-FT) 0.00 365.53 306.60 357.34
EFFECTIVE AREA (ACRE) 0.00 73.65 72.59 73.50
EFFECTIVE VOL (ACRE-FT) 0.00 328.96 275.90 321.59
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 -0.15 -0.17
EVAPORATION TOTAL (CFS) 0.00 -1.62 -1.32 -1.58
EVAPORATION NATURL(CFS) 0.00 -0.97 -0.77 -0.94
EVAPORATION FORCED(CFS) 0.00 -0.64 -0.55 -0.63
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 219.94 214.31 219.16
SURF LOSS (BTU/HR-FT2) 0.00 153.43 152.11 153.24
EVAP LOSS (BTU/HR-FT2) 0.00 63.62 50.87 61.85
COND LOSS (BTU/HR-FT2) 0.00 5.18 5.08 5.16
LAKE TEMP NATURAL (F) 0.00 90.79 89.62 90.63
LAKE TEMP @ INLET (F) 0.00 101.45 98.76 101.08
LAKE TEMP @ OUTLET (F) 0.00 91.70 90.57 91.54
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-Fl) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) 0.00 -10.76 -1.48 -12.23
TOTAL EVAP TOT(ACRE-FT) 0.00 -99.48 -13.08 -112.56
TOTAL EVAP NAT(ACRE-FT) 0.00 -59.82 -7.60 -67.42
TOTAL EVAP FOR(ACRE-FT) 0.00 -39.66 -5.48 -45.14
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H340 of H344
1% 5% 50%

LAKE TEMP NATURAL (F) 97.0 95.9 90.9
LAKE TEMP @ INLET (F) 128.0 109.4 100.9
LAKE TEMP @ OUTLET (F) 99.0 97.1 91.9
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CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT H, PAGE NO. H341 of H344
Program LAKET Page 10
Number 03.7.292-2.2 0 Date 04/07/2006
Created 11/18/2004 08:08:26 Time : 09:56:32.75

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate

CUMULATIVE SEASONAL SUMMARY: SUMMER

QUANTITY MONTHLY AVERAGES AVERAGE
JUN JUL AUG VALUE

ANEMOMETER HEIGHT (FT) 0.00 20.00 20.00 20.00
LAKE ELEVATION (FEET) 0.00 689.29 688.57 689.19
TOTAL AREA (ACRE) 0.00 81.83 80.66 81.67
TOTAL VOLUME (ACRE-FT) 0.00 365.53 306.60 357.34
EFFECTIVE AREA (ACRE) 0.00 73.65 72.59 73.50
EFFECTIVE VOL (ACRE-FT) 0.00 328.96 275.90 321.59
CIRCULATION TIME (HR) 0.00 0.00 0.00 0.00
PRECIPITATION (CFS) 0.00 0.00 0.00 0.00
MAKEUP TOTAL (CFS) 0.00 0.00 0.00 0.00
SEEPAGE (CFS) 0.00 -0.17 -0.15 -0.17
EVAPORATION TOTAL (CFS) 0.00 -1.62 -1.32 -1.58
EVAPORATION NATURL(CFS) 0.00 -0.97 -0.77 -0.94
EVAPORATION FORCED(CFS) 0.00 -0.64 -0.55 -0.63
BLOWDOWN TOTAL (CFS) 0.00 0.00 0.00 0.00
SOLAR GAIN (BTU/HR-FT2) 0.00 219.94 214.31 219.16
SURF LOSS (BTU/HR-FT2) 0.00 153.43 152.11 153.24
EVAP LOSS (BTU/HR-FT2) 0.00 63.62 50.87 61.85
COND LOSS (BTU/HR-FT2) 0.00 5.18 5.08 5.16
LAKE TEMP NATURAL (F) 0.00 90.79 89.62 90.63
LAKE TEMP @ INLET (F) 0.00 101.45 98.76 101.08
LAKE TEMP @ OUTLET (F) 0.00 91.70 90.57 91.54
DISSOLVED SOLIDS (PPM) 0.00 0.00 0.00 0.00

QUANTITY MONTHLY TOTALS TOTAL
JUN JUL AUG VALUE

TOTAL PRECIP (ACRE-FT) 0.00 0.00 0.00 0.00
TOTAL MKUP TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TOTAL SEEPAGE (ACRE-FT) 0.00 -10.76 -1.48 -12.23
TOTAL EVAP TOT(ACRE-FT) 0.00 -99.48 -13.08 -112.56
TOTAL EVAP NAT(ACRE-FT) 0.00 -59.82 -7.60 -67.42
TOTAL EVAP FOR(ACRE-FT) 0.00 -39.66 -5.48 -45.14
TOTAL BLWD TOT(ACRE-FT) 0.00 0.00 0.00 0.00

TEMPERATURE FREQUENCY OF OCCURENCES
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ICALCULATION NO. L-002457
1% 5% 50%

LAKE TEMP NATURAL (F) 97.0 95.9 90.9
LAKE TEMP @ INLET (F) 128.0 109.4 100.9
LAKE TEMP @ OUTLET (F) 99.0 97.1 91.9

REVISION NO. 8 ATTACHMENT H, PAGE NO. H342 of H344 I
REVIIONNO. ATACHENTH, PGE O. 342of 344I

I PROJECT NO. 11333-297



I CALCULATION NO. L-002457
Program LAKET
Number 03.7.292-2.2 0
Created : 11/18/2004 08:08:26

REVISION NO. 8 ATTACHMENT H, PAGE NO. H343 of H344 I
Page :11
Date :04/07/2006
Time :09:56:32.75

Case 0609: LaSalle UHS (Updated Worst 36-Day Temp; Ti=97.7F @0900; power uprate

TOTAL CUMULATIVE SUMMARY --

QUANTITY MAXIMUM MINIMUM AVERAGE
VALUE ( DATE VALUE ( DATE VALUE

ANEMOMETER HEIGHT (FT)
LAKE ELEVATION (FEET)
TOTAL AREA (ACRE)
TOTAL VOLUME (ACRE-FT)
EFFECTIVE AREA (ACRE)
EFFECTIVE VOL (ACRE-FT)
CIRCULATION TIME (HR)
PRECIPITATION (CFS)
MAKEUP TOTAL (CFS)
SEEPAGE (CFS)
EVAPORATION TOTAL (CFS)
EVAPORATION NATURL(CFS)
EVAPORATION FORCED(CFS)
BLOWDOWN TOTAL (CFS)
SOLAR GAIN (BTU/HR-FT2)
SURF LOSS (BTU/HR-FT2)
EVAP LOSS (BTU/HR-FT2)
COND LOSS (BTU/HR-FT2)
LAKE TEMP NATURAL (F)
LAKE TEMP @ INLET (F)
LAKE TEMP @ OUTLET (F)
DISSOLVED SOLIDS (PPM)

20.00
689.99
82.98

422.94
74.68

380.69
0.00
0.00
0.00

-0.15
-0.32

0.00
-0.26

0.00
430.59
161.26
172.30

24 .99
97.72

132.96
99.98

0.00

7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
7011900)
8051900)
8051900)
7031900)
7311900)
7011900)
7191900)
7041900)
7051900)
7051900)
7041900)
7011900)
7011900)
7011900)

20.00
688.47
80.50

298.69
72.45

268.78
0.00
0.00
0.00

-0.20
-4 .06
-2 .67
-1.53
0.00

101.21
143.56

0.00
-31.64
81.75
91.00
82.51
0.00

7011900)
8051900)
8051900)
8051900)
8051900)
8051900)
7011900)
7011900)
7011900)
7011900)
7051900)
7051900)
7011900)
7011900)
7221900)
7241900)
7031900)
7251900)
7241900)
7241900)
7241900)
7011900)

20.00
689.19
81.67

357.34
73.50

321.59
0.00
0.00
0.00

-0.17
-1.58
-0.94
-0.63
0.00

219.16
153.24
61.85
5.16

90.63
101.08
91.54
0.00

QUANTITY MAXIMUM
VALUE ( DATE

MINIMUM TOTAL
VALUE ( DATE VALUE

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

PRECIP (ACRE-FT)
MKUP TOT(ACRE-FT)
SEEPAGE (ACRE-FT)
EVAP TOT(ACRE-FT)
EVAP NAT(ACRE-FT)
EVAP FOR(ACRE-FT)
BLWD TOT(ACRE-FT)

0.00
0.00

-0.04
-0.08

0.00
-0.07

0.00

7011900)
7011900)
8051900)
8051900)
7031900)
7311900)
7011900)

0.00
0.00

-0.05
-1.01
-0.66
-0.38
0.00

7011900)
7011900)
7011900)
7051900)
7051900)
7011900)
7011900)

0.00
0.00

-12.23
-112.56
-67.42
-45.14

0.00
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TEMPERATURE FREQUENCY OF OCCURENCES
1% 5% 50%

LAKE TEMP NATURAL
LAKE TEMP @ INLET
LAKE TEMP @ OUTLET

(F)
(F)
(F)

97.0
128.0

99.0

95.9
109.4

97.1

90.9
100.9

91.9
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I CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT I, PAGE NO. I1 of 122 1

11.0 PURPOSE/OBJECTIVE

The purpose of this attachment is to evaluate the UHS transient analyses with an allowable plant intake
temperature of 1047F and an increased allowable plant intake temperature of 107'F for MUR PU and EPU
power levels. Additionally, new weather data from January 1995 to September 2010 is considered in
prediction of the UHS temperature response. The initial lake temperature is adjusted such that the plant
intake temperature remains below 104'F or 107'F during the accident scenario.

12.0 METHODOLOGY AND ACCEPTANCE CRITERIA

The S&L LAKET-PC computer program [Ref. 15.2] is utilized to determine the combined impact of decay
heat, initial UHS temperature, and allowable sediment accumulation in the UHS. The maximum allowable
UHS temperature is determined for average sediment accumulations of zero (0), six (6), twelve (12), and
eighteen (18) inches.

12.1 Methodology

12.1.1 Selection of Weather Data - The selection of the most limiting weather data is done in Attachment M. The
worst weather day was determined to be 7/25/2001 ending at 6:00 AM and the worst weather month runs
from 7/21/1995 4:00PM to 8/20/1995 3:00PM. The most limiting net evaporation month was determined
to be from 6/18/1954 to 7/18/1954, which is unchanged from previous revisions of this calculation.

12.1.2 Lake Area and Volume - The initial lake elevation is 690-ft, which corresponds to the top water elevation
of the UHS per the UFSAR [Ref. 15.1]. However, UFSAR Section 9.2.6.3 [Ref. 15.1] states that 440,400
gallons of water from the UHS must be available for fire fighting following an accident (Design Input
14.3). Assuming that this inventory is removed from the UHS immediately following an accident
(Assumption 13.2) leads to a decrease in the initial lake elevation of 690-ft and lake volume and area.
440,400 gallons corresponds to 1.35 acre-ft of water and a 0.02-ft drop in lake elevation. The initial lake
level in the LAKET file is modified to incorporate these changes as shown in Table 12-1. The volume at
an elevation of 689.98-ft is determined by subtracting the 1.35 acre-ft used in fire-fighting from the lake
volume at 690-ft. The surface area is determined by interpolation using the information given in Table 7.1
of the main body of this calculation. The effective volume and effective area are determined by
multiplying the volume and surface area by the effective volume and effective area percentages determined
in Attachment J (effective volume is 63.4% of total volume and effective area is 57.9% of total area).

Table 12-1: Initial Lake Level
Effective

Lake Elevation Area Volume Effective Area(ft) (acre) (acre-ft) (acre) (acre-ft)
68.9 81.2 400 470821.5

18-in 689.98 81.32 340.0 47.08 215.59

12-in 689.98 82.12 380.5 47.55 241.24

6-in 689.98 82.96 422.1 48.03 267.64

0-in 689.98 83.80 463.5 48.52 293.89

The remainder of the drawdown curve (from a lake elevation of 689-ft through 685-ft) remains the same as
given in Table 7.1 of the main body of this calculation with respect to the total lake volume and surface
area. The effective volume and effective area are updated using the percentages determined in Attachment
J.
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12.1.3 Plant Temperature Rise - The UHS heat load is increased due to an increase in power level. In addition,
the core decay heat is changed as a result of EPU [Ref. 15.3] The new heat load on the UHS for EPU
operation is determined in L-002453 [Ref. 15.4]. The plant temperature rise is dependent on the UHS heat
load, and the calculation of the new plant temperature rise at MUR PU and EPU is documented in
Attachment L.

12.1.4 LAKET Case Runs - For the worst weather cases (cases ending with the letter a), the initial temperature for
each case is iteratively set until the lake outlet temperature is equal to the maximum allowable lake outlet
temperature (either 104'F or 107'F). The net evaporation cases use the same input file as the
corresponding worst weather case, but are run with the most limiting net evaporation month weather file.
A list of all cases run for this analysis is shown below:

Table 12-2: List of LAKET Cases

Case Type Power Level
(MWt)

Sediment
Level Design Criteria

la Worst Weather 4067 (EPU) 0' Plant Inlet Temp = 107°F

1 c Worst Net Evaporation 4067 (EPU) 0" Initial Temp of Case 1 a

2a Worst Weather 4067 (EPU) 6" . Plant Inlet Temp = 107°F

2c Worst Net Evaporation 4067 (EPU) 6" Initial Temp of Case 2a

3a_12am Worst Weather 4067 (EPU) 18" Plant Inlet Temp = 107°F

3a 3am I Worst Weather 4067 (EPU) 18" Plant Inlet Temp = 107OF

3a 6amr Worst Weather 4067 (EPU) 18" Plant Inlet Ternp = 107°F

3a 9am Worst Weather 4067 (EPU) 18" Plant Inlet Tem p = 107°F

a_12pm Worst Weather 4067 (EPU) 18" P et Temp = 1070 F

3a_3pm Worst Weather 4067 (EPU) 18" Plant Inlet Temp = 107'F

3a 6pm Worst Weather 4067 (EPU) 18" Plant Inlet Temp = 107°F

li- 3a_6pm Worst Weather 4067 (EPU) 18" Plant Inlet Temp = 107°F3a_9pm Worst Weather J4067 (EPU) 18 Plant Inlet Temp = 107°F •

i 3c Worst Net Evaporation 4067 (EPU) 18" Initial Temp of Case 3a at 6AM

4a Worst Weather 4067 (EPU) 12" Plant Inlet Temp = 107°F

4c Worst Net Evaporation 4067 (EPU) 12" Initial Temp of Case 4a

la_104F Worst Weather 4067 (EPU) 0" Plant Inlet Temp = 104°F

1c 104F Worst Net Evaporation 4067 (EPU) 0" Initial Temp of Case 1a 104F -

2a_104F Worst Weather 4067 (EPU) 6" Plant Inlet Temp = 1040F 1___
3a_104F Worst Weather 4067 (EPU) 6" Plant Inlet Temp = 1040F
4a_104F Worst Weather 4067 (EPU) 12" Plant Inlet Temp = 104'F

la MUR Worst Weather 3559 (MUR PU) 0" Plant Inlet Temp = 107°F

lc MUR Worst Net Evaporation 3559 (MUR PU) 0" j Initial Temp of Case la MUR

2aMUR Worst Weather 3559 (MUR PU) 6" Plant Inlet Temp = 107'F1

3aMUR Worst Weather 3559 (MUR PU) 18" J Plant Inlet Temp = 107°F
1 W1 Pa Inlet"Temp = 107'F4_MU ___Worst__Weather 3559 (MUR PU) 12" Plant Inlet Temp = 107°F .:

la MUR 104F Worst Weather 3559 (MUR PU) 0"1 Plant Inlet Temp = 1040F
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Case Type
Power Level

(MWt)
-Sediment

Level Design Criteria

lcMUR 104F Worst Net Evaporation 3559 (MUR PU) 0"1 Initial Temp of Case la MUR 104F

2aMUR 104F Worst Weather 3559 (MUR PU) 6" Plant Inlet Temp = 104°F

3aMUR_104F Worst Weather 3559 (MUR PU) 18" Plant Inlet Temp = 104°F

4aMUR_104F Worst Weather 3559 (MURPU)j 12" Plant Inlet Temp : 104°F

Cases are run at varying times for the most limiting case, Case 3a. The purpose of this is to determine at
which time an accident would provide the most limiting results. For all other cases besides Case 3a, only
the time determined to be the most limiting will be used.

For EPU power level and a maximum allowable lake temperature of 107'F, the worst net evaporation
cases are ran for all levels of sediment. The worst case in terms of UHS drawdown is determined from the
four different sediment levels, and the remainder of the worst evaporation cases are run at this sediment
level only.

12.2 Acceptance Criteria

12.2.1 Acceptance Criterion #1 - Peak Temperature - The maximum plant inlet temperature from the UHS shall
remain equal to or less than 104'F or 107'F.

12.2.2 Acceptance Criterion #2 - UHS Drawdown - There are no specific acceptance criteria for maximum UHS
lake drawdown. However, for the worst 30-day evaporation period, the maximum lake drawdown is
determined for input to calculation L-00 1355 [Ref. 15.6].

12.3 Limitations

Same as main body of calculation.

12.4 Identification of Computer Programs

Postprocessing of the LAKET-PC results is done using Microsoft Excel® 2003 [Ref. 15.5], which is
commercially available. The validation of Excel is implicit in the detailed review of all spreadsheets used
in this analysis. All computer runs were performed using PC No. ZD6661 under the Windows XP
operating system.

LAKET-PC Version 2.2 [Ref. 15.2] was used to perform the lake transient analysis contained in this
evaluation. This was run on S&L PC No. ZD6661 on Windows XP operating system.
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13.0 ASSUMPTIONS

13.1 Fuel Pool Heat Load - It is assumed that the fuel pool emergency makeup pumps provide required makeup
flow to the fuel pools. Including fuel pool heat loads is not realistic because it is improbable that the
required operator actions to align the fuel pool emergency makeup pumps to the RHR system could be
performed in the post-LOCA reactor building environment [Ref. 15.3]. Therefore, the 600 gpm emergency
fuel pool makeup flow rate (See Design Input 14.1) is added to the UHS seepage rate.

13.2 UHS Inventory for Fire Fighting - It is assumed that all UHS inventory for fire fighting is used
immediately following an accident. This is conservative as it decreases the volume of water in the UHS.

13.3 Effective Area and Volume at Different Sediment Levels - The effective area and volume percentages
determined in Attachment J are determined for 18-in of sediment. It is assumed that these percentages
apply to the other sediment levels analyzed in this evaluation. Since changes in sediment level change the
depth of the lake evenly throughout the entire lake (see Section 6.2 of the main body of this calculation),
the percentages of effective area and volume will negligibly change with sediment level.

13.4 Other - All other assumptions are the same as the assumptions in the main body of calculation.
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14.0 DESIGN INPUT

14.1 Spent Fuel Pool Makeup Flow - The emergency fuel pool makeup flow rate is 600 gpm, which corresponds to
300 gpm per unit [Ref. 15.3].

14.2 General Seepage Rate - A seepage rate of 0.2 cfs is retained from Design Input 4.3 of the main body of this
calculation. This will be added to the spent fuel pool makeup flow (See Assumption 13.1) to detennine the total
seepage rate of the UHS.

14.3 UHS Inventory for Fire Fighting Following an Accident - Following an accident, 440,400 gallons of water
from the UHS must be available for fire fighting [Ref. 15.1, Section 9.2.6.31.

14.4 Anemometer Height - For the worst net evaporation weather data, which is from the Peoria weather data
spanning from 1948 to 1996, the anemometer height is 20-ft (as taken from input files for the worst net
evaporation cases in previous revisions). For the worst weather data, which is taken from the LaSalle Station
weather data spanning from 1995 to 2010, the anemometer is at a height of 33-ft (See Attachment K).

14.5 Other - All other design inputs are the same as the design inputs in the main body of calculation.
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15.0

15.1

15.2

15.3

15.4

15.5

15.6

REFERENCES

LaSalle County Station Updated Final Safety Analysis Report (UFSAR), Rev. 19.

LAKET-PC Computer Program, Version 2.2, S&L Program No. 03.7.292-2.2, 12/09/2004. Controlled File
Path: \\SNLVS5\SYS3\OPS$\LAK29222\

SEAG # 12-000098, "DIR for LAS-EPU-U 1/2-DIR-T0608- 1," 4/18/2012.

"UHS Heat Load," Calculation L-002453, Rev. 3, June 2012.

Microsoft® Office Excel 2003 (11.8120.8122) SP2, Copyright 1985-2003 Microsoft Corporation.

L-001355, "LaSalle County Station CSCS Hydraulic Model," Rev. 005A.
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16.0 CALCULATIONS

16.1 Calculation of Plant Temperature Rise

The CSCS temperature rise across the plant is computed in Attachment L. Changes from the
determination of the plant temperature rise in previous revisions of this calculation included a change in
the decay heat ratio as a result of EPU, the removal of fuel pool heat loads, and a one-hour time interval
between calculations. See Appendix L9.2 of Attachment L for the results of the plant temperature rise at
MUR PU and Appendix L9.4 of Attachment L for the plant temperature rise at EPU.

16.2 Seepage Rate

The seepage rate is determined from a UHS seepage of 0.2 cfs (Design Input 14.2) and a constant flow of
600 gpm for spent fuel pool makeup (See Design Input 14.1). This gives a total seepage rate of 1.537 cfs,
which a constant for all cases.

16.3 Maximum Allowable Lake Temperature

For this analysis, cases are run at MUR PU and EPU power levels. Each case is run with a limiting plant
intake temperature of 104'F and 107'F, allowing for a comparison of the maximum allowable UHS
temperature at the differing plant intake temperatures. Limiting weather data is determined from two sets
of weather data (See Attachment M).

The time of day which the transient is assumed is critical when determining the maximum allowable initial
temperature of the UHS. To account for the time of day at which the UHS transient may start, eight start
times are used for the limiting sediment depth of 18-in. As seen in Table I7.1, the most limiting time is
6AM (as it results in the lowest allowable initial temperature). Therefore, the remaining worst weather
cases are run beginning at 6AM.

In order to determine the limiting amount of sediment, the worst net evaporation case was run at four
different sediment levels at EPU power level (Cases la, 2a, 3a, and 4a) for a maximum plant inlet
temperature of 107'F. The case with no sediment (Case la) was determined to be the most limiting (as it
resulted in the highest drawdown). Therefore, the remaining worst evaporation cases were run with a
sediment level of 0-in.

16.4 LAKET-PC Files

The S&L LAKET-PC computer program [Ref. 15.2] was utilized to determine the combined impact of
decay heat, initial UHS temperature, and allowable sediment accumulation in the UHS. The files used in
this analysis are shown in Table 16.1, below.
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Table 16.1: LAKET Files
I Name -

P1 Case la.dat

21 Case la.out

?1 Case la,plt

P Case 1a.pltX
P Case la_104F.dat

-1Casela_104F.out

Case la_104F.plt

Case la_104F.pltX

•Case latMUR~dat

_Case laMUR.out

Case laMUR.plt

P Case la MUR~pltX
P1Case laMUR_104F.dat
_Case la_MUR_104F. out

P1 Case la MUR_104F.plt
•_? Case 1aMUR_104F,pltX

-"• CaseIc.dat
P" Case lc.out

_ýý Case lc.plt

_1 Case 1c.pltX
P___ Case 1c_104F.dat
P__) Case lc_104F.out

_?') Case lc_104F.plt

P1 Case 1c_104F.pltX
P' Case lcMUR.dat

Case IcMUR.out
P' Case lcMUR.pit

_ Case IcMUR.pltX
21 Case lcMUR 104F.dat

P.' Case IcMUR_10-WF.out
P' Case IcMUR_104F.plt

P._) Case lcjMUR104F.pltX

P.' Case2a.dat

21 Case2a.out

2' Case2a.plt

P.' Case2a.pltX

RICase2a_104IF.dat
S,)Case2a_104F.out

Case2a_104F.pit

P__' Case 2a_ 104F.pltX
@_)Case2aMUR.dat
P.'Case2aMUR.out

P.' Case2aMUR.plt

__• Case 2aMUR.pltX

P• Case2a_MUR_104F.dat

•= Case2aMUR_104F.out

P.') Case2aMUR_104Fplt
,Is Case 2aMUR_104F.pltX

Type I Modified

DAT File 6/21/2012 10:21 AM

Size I Ratio Packed

91% 470

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File
PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File
PLTX File

DAT File

OUT File
PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File

PLTX File

DAT File

OUT File

PLT File
PLTX File

DAT File

OUT File

PLT File

PLTX File

6/21/2012 11:16 AM

6/21/2012 11:16 AM
6/21/2012 11:16 AM

6/21/2012 10:22 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

5/17/2012 4:29 PM

5/17/2012 4:32 PM

5/17/2012 4:32 PM

5/17/2012 4:32 PM
5/17/2012 4:30 PM

5/17/2012 4:35 PM
5/17/2012 4:35 PM

5/17/2012 4:35 PM
6/21/2012 10:21 AM

6/21/2012 11:17 AM

6/21/2012 11:17 AM

6/21/2012 11:17 AM

6/21/2012 10:22 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

5/22/2012 5:50 PM

5/22/2012 5:50 PM

5/22/2012 5:50 PM

5/22/2012 5:50 PM

5/22/2012 5:50 PM

5/2242012 5:50 PM

5/22/2012 5:50 PM

5/22/2012 5:50 PM

6/21/2012 10:21 AM

6/21/2012 11:17 AM

6/21/2012 11:17AM

6/21/2012 11:17 AM

6/21/2012 10:22 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

6/21/2012 11:18 AM

5/17/2012 4:30 PM

5/17/2012 4:32 PM

5/17/2012 4:32 PM
5/17/2012 4:32 PM

5/17/2012 4:31 PM

5/17/2012 4:35 PM

5/17/2012 4:35 PM

5/17/2012 4:35 PM

5,134

104,201

435,708
44,640

5,138

104, 201

435,708

44,640

5,069
104,201

435,708

44,6410
5,074

104,201

435,708
44,640

5,143

103,572

421,692

52,560

5,145
103,541

421,692
43,200

5,079

103,572

421,692

52,560

5,081

103,541

421,692

43,200

5,137
104,201

435,708

44,6-10

5,140

104,201

435,708
44,640

5,072

104,201

435,708
44,640

5,077

104,201

435,708

44,640

97%

73%
78%

91%

97%

73%

78%

91%

97%

73%
78%

91%

97%

73%

78%

91%

97%

73%

77%

91%

97%

73%

76%

90%

97%

73%

76%

90%

97%
73%

76%

91%

97%

73%

78%

91%

97%

73%

78%

91%

97%

73%

78%
90%

97%

73%

3,159

118,789
9,967

472
3,168

118,774

9,873

475

3,175

118,813
9,946

480

3,176

118,807

9,879

478

3,358
115,779

12,348

481

3,349
115,769

10,197

484

3,359
115,753

12,358

487

3,333

115,783
10,244

474
3,154

118,896

9,935

475

3,187

118,835

10,007

478
3,176

118,932

10,011

483

3,183

118,914

78% 9,969
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Table 16.1: LAKET Fil
I Name s

591 Case2c.dat

Il Case 2c.out

21 Case2c.plt
LICase2c.pitX
R1 Case3a_104F.dat

l Case 3a_104F.out

•__1 Case 3a_104F.plt
L&ICase 3a l04F.pltX

&lCase3al12am.dat

51 Case3a 12.am.out

_i Case 3a_12am.plt

Rj Case 3a_12am.pltX

l__l Case 3a_12pm.dat

• Case3al12pm.out

lik Case 3a_12pm.plt

_9_. Case 3a_12pm.pltX

91 Case 3a_3am, dat

Pi Case 3a_3am, out

R1 Case3a_3am.plt

E•_ Case 3ajam.pltX

R. Case 3a_3pm.dat

R Case 3a3pm.out

9 Case 3aj3pm.opit

•.: Case3a_3pm.pltX

•L_. Case 3a_6am. dat

Lai Case 3a_6am. out

R1 Case 3a 6ampit

Case 3a 6am.pltX

R1 Case 3a_6pm.dat

Ski. Case 3a_6pm.out

21 Case3a6pm.pit

Case 3a_6pm. pltX

9 Case3a_.amdat

ACase3a_9amout
_k Case 3a 9am.pit

R1 Case 3agam.pltX

ýtj Case 3a_9pm.dat

P Case3a_9pm.out

Case 3a..gpm.plt

R1 Case3a 9pm,pltX

•kj Case 3aMUR~dat

Case3a-MUR.out
±1 Case3ayMUR.plt

!1 Case 3aMURpltX

SlCase3aMUR_t04F.dat

P1 Case3a MUR_104F.out

Case3aMUR_104F.plt

Case 3aMUR_ 104F.pltX

es (cont.)
Type

DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File

DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File
DAT File
OUT File
PLT File
PLTX File

Modified
6/21/2012 10:21 AM
6/21/2012 11:17 AM

6/21/2012 11:17 AM
6/21/2012 11:17 AM
6/21/2012 10:23 AM
6/21/2012 11:18 AM
6/21/2012 11:18 AM
6/21/2012 11:18 AM
6/22/2012 10:15 AM

6/22/2012 10:16 AM

6/22/2012 10:16 AM

6/242012 10:16 AM

6/21/2012 9:49 AM

6/21/2012 9:50 AM

6/21/2012 9:50 AM

6/21/2012 9:50 AM

6/21/2012 9:47 AM

6/21/2012 9:49 AM

6/21/20 12 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:47 AM

6/21/2012 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:48 AM

6/21/20 12 9:49 AM

6/21/20 12 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:48 AM

6/21/2012 9:49 AM

6/21/2012 9:49 AM

6/21/20 12 9:49 AM

6/21/2012 9:48 AM

6/21/2012 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:49 AM

6/21/2012 9:48 AM

6/21/2012 9:49 AM
6/21/2012 9:49 AM
6/21/2012 9:49 AM

5/17/2012 4:30 PM

5/17/2012 4:33 PM

5/17/2012 4:33 PM
5/17/20 12 4:33 PM
5/17/2012 4:38 PM

5/17/2012 4:38 PM

5/17/2012 4:38 PM

5/17/2012 4:38 PM

Size I Ratio I Packed I
5,144 91% 482

103,541 97% 3,346
421,692 73% 115,828

43,200 76% 10,261

5,133 91% 469

104,201 97% 3,174

435,708 73% 118,968

-14,640 77% 10,133

5,137 91% 474

104,201 97% 3,181

435,708 73% 119,012
44,640 77% 10,115

5,137 91% 476
104,201 97% 3,161
435,708 73% 119,003

44,640 77% 10,143

5,134 91% 472

104,201 97% 3,161

435,708 73% 118,996
44,640 77% 10,133

5,134 91% 472

104,201 97% 3,159

435,708 73% 118,909

44,640 77% 10,126

5,135 91% 474

104,201 97% 3,158

435,708 73% 118,984

44,6-10 77% 10,112

5,136 91% 475

104,201 97% 3,162

435,708 73% 118,984

44,640 77% 10,088

5,136 91% 473

104,201 97% 3,166

435,708 73% 118,983

44,640 77% 10,082

5,136 91% 475
104,201 97% 3,163
435,708 73% 118,954

44,640 77% 10,105

5,067 91% 478

104,201 97% 3,166

435,708 73% 118,981
44,640 77% 10,145

5,070 91% 478
104,201 97% 3,172
435,708 73% 118,942
44,640 77% 10,124
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Table 16.1: LAKET Files (cont.)
Name - Type

-. lCase3c.dat DAFT File

SICase3c.out OUT File

R_ Case3c.plt PLT File

21Case3c.pltX PLTX File

SL Case4a.dat DAT File

Case4a.out OUT File
• Case4a.plt PLT File

-?Case4a.pltX PLTX' File
L4 Case4a_104F.dat DAT File

!lCase4a_104F.out OUT File
_j Case4a_104F plt PLT File
2ý1Case4a_104F.pltX PLTX File
5Case4aMUR~dat DAT File

•_ Case4aMUR.out OUT File
i Case4a MUR.plt PLT File

? Case4ajMUR.pltX PLTX File

_ý Case4aMUR_104F.dat DAT File
Case4aMUR_104F.out OUT File

1 Case4aMUR_104F.plt PLT File
L1Case4aMUR_104FpltX PLTX File

RICase-c,,dat DAT File

•&ICase4c.out OUT File

._i€ Case4c.plt PLT File

R'1ias4c .pltX 1, PLTXFile

[ Modified
6/2i/2012 10:21 AM
6/21/2012 11:17 AM

6/21/2012 11:17 AM

6/21/2012 11:17AM

6/21/2012 10:,22 AM

6/21/2012 11: 17AM

6/21/2012 11:17 AM

6/21/2012 11: 17AM

6/21/2012 10:23 AM

6/21/2012 11:18 AM

6/21/2012 11: 18 AM

6/21/2012 11:18 AM

5/17/2012 4:30 PM

5/17/20 12 4:33 PM

5/17/2012 4:33 PM

5/17/2012 4:33 PM

5/17/2012 4:39 PM

5/17/2012 4:40 PM

5/17/2012 4:40 PM

5/17/2012 4:40 PM

6/21/2012 10:22 AM

6/21/2012 11: 18 AM

6/21/2012 11:18 AM

6/21/2012 11: 18 AM

Size I
5,138

103,541

421,692

43,200

5,133

104,201

435,708

44,640

5,136

104,201

435,708

44,640

5,068

104,201

435,708

44,640

5,071

104,201

435,708

44,640

5,139

103,541

421,692

43,200

Ratio.
91%

97%

72%

76%

91%
97%

73%

77%

91%

97%

73%

77%

91%

97%

73%

77%

91%

97%

73%

77%

91%

97%

73%

76%

Packed I
478

3,327

115,987

10,334

467
3,171

118,931

10,066

470

3,178
118,884

10,046

477

3,176

118,927

10,111
480

3,188

118,868

10,102

475

3,332

115,829

10,333
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17.0 RESULTS AND CONCLUSIONS

17.1 Summary

Table 17.1 provides a sumnrary of the limiting maximum initial lake temperature for the worst weather
cases. Table 17.2 provides a summary of the maximum lake drawdown for the worst net evaporation
cases.

Table 17.1a: MUR PU (3559 MW,) Overall Summary for Maximum Temperature

Case Weather Data
Sediment
Level (in.)

Initial Lake
Temp. (OF)

Max Plant Inlet
Temp. (*F)

laMUR 1/30 0 103.63 107.0

2aMUR 1/30 6 103.32 107.0

3aMUR 1/30 18 102.46 107.0

4aMUR 1/30 12 102.93 107.0

la_MUR_104F 1/30 0 100.30 . 104.0

2aMUR_104F 1/30 6 99.95 104.0

3a MUR_104F 1/30 18 91.68 J 104.0

4aMUR_104F 1/30 12 89.54 104.0

Table 17.1b: EPU (4067 MWt)_Overall Summary for Maximum Temperature

Case Weather Data Sediment
Level (in.)

Initial Lake
Temp. (*F)

Max Plant Inlet
Temp. (*F)

la 1/30 0 103.63 107.0

2a 1/30 6 103.32 J 107.0

3a_12am 1/30 18 104.95 107.0

3a_3am 1/30 18 103.14 106.81

3a_6am 1/30 18 102.42 107.0

3a_9am 1/30 18 103.61 " 107.0

3a_12pm 1/30 18 105.80 . 107.0

3a_3pm 1/30 18 106.97 .. 107.0

3a_6pm 1/30 18 107.00 ! 107.0

3a_9pm 1/30 18 107.00 107.0

4a 1/30 12 102.93 107.0

la_104F 1/30 0 100.30 { 104.0

2a_104F 1/30 6 96.80 104.0

3a_104F 1/30 18 87.01 104.0

4a[104F 1/30 12 85.47 1
(1) Due to a discontinuity in LAKET, this is as close to 107*F that can be reached.

04.0
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Table I7 .2a: MUR PU Overall Summary for Maximum Evaporation ..

Case Weather Data Sediment Maximum
Level (in.) Drawdown (ft)l

lc_MUR Worst 30-day Evaporation 0 2.24

lc MUR_104F Worst 30-day Evaporation 2.22

1) Determined from initial lake elevation of 689.98-ft.

Table 17.2b: EPU Overall Summary for Maximum Evaporation
C Sediment MaxiCase Weather Data Level (in.) Drawdcmum

•wn (ft)1

ic Worst 30-day Evaporation 0 2.27

2c Worst 30-day Evaporation { 6 2.25

3c Worst 30-day Evaporation

4c Worst 30-day Evaporation

1ic_104F Worst 30-day Evaporation
1) Determined from initial lake elevation of 689.98-ft.

18

12

2.20

2.23

0 2.26

Figures 17.1 through 17.8, below, show the plant outlet temperature and plant inlet temperature over the
entire 31 day period for the 107'F maximum plant inlet temperature case at MUR PU and EPU. Figures
17.9 and 17.10 show the maximum lake drawdown over the worst 30 days of evaporation weather.

17.2 Compliance with Acceptance Criteria

17.2.1 Acceptance Criterion #1 - Peak Temperature - Acceptance Criterion #1 is met provided the plant is
operated, monitored, and maintains UHS initial temperatures below the applicable limits per the results
listed in Table 17.1.

17.2.2 Acceptance Criterion #2 - UHS Drawdown - The maximum expected lake drawdown for the cases
evaluated is given in Table 17.2. This will be used in calculation L-001355 [Ref. 15.6].
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Figure 17.1: Plant Outlet Temperature (MUR PU)
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Figure 17.2: Plant Outlet Temperature (EPU)
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Figure 17.3: Plant Inlet Temperature (MUR PU)
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Figure 17.4: Plant Inlet Temperature (EPU)
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Figure 17.5, Case 3aMUR: UHS LOCA Temperature Transient
Worst 31-Day Temperature Period
(d = 18", t = 0600 hrs, Ti = 102.46°F)
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Figure 17.6, Case 4aMUR: UHS LOCA Temperature Transient
Worst 31-Day Temperature Period
(d = 12", t = 0600 hrs, Ti = 102.930F)
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Figure 17.7, Case 3a: UHS LOCA Temperature Transient
Worst 31-Day Temperature Period

(d = 18", t = 0600 hrs, Ti = 102.43°F)
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Figure 17.8, Case 4a: UHS LOCA Temperature Transient
Worst 31-Day Temperature Period

(d = 12", t = 0600 hrs, Ti = 102.93°F)
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Figure 17.9, Case lc_MUR: UHS LOCA Drawdown
Worst 30 Day Evaporation Weather Period
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Figure 17.10, Case 1c: UHS LOCA Drawdown
Worst 30 Day Evaporation Weather Period
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Attachment J - UHS Flow Path Analysis
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JI.0 PURPOSE

The purpose of this attachment is to evaluate the water flow pattern in the man-made
Ultimate Heat Sink (UHS) at LaSalle County Generating Station with the water depth at
its minimum, that the water level is at elevation 690 ft [Ref. J5.1] and the UHS bottom is
covered with approximately 1.5 ft of silt [Ref. J5.8]. The analysis is carried by means of
computational fluid dynamics (CFD). The recirculation areas in the UHS are identified
and the UHS volume actively involved in the main water flow is estimated along with
and the associated surface area. The output of this evaluation is to provide effective lake
volume and surface area for use in the S&L LAKET-PC computer program.

J1.1 Background

The UHS is designed to provide sufficient cooling water to permit the safe shutdown and
cool down of the station for both normal and accident conditions. In the unlikely event
that the main dike is breached, there is a submerged pond within the cooling lake for the
LaSalle County Station that is designed to hold water. This remaining water constitutes
the ultimate heat sink for the station. It has a depth of approximately 5 feet and a top
water elevation established at 690 feet [Ref. J5.1 ].

Considering approximately 1.5 ft of silt at the bottom of the UHS, a CFD analysis is
performed to predict the water main flow pattern and estimate the volume of water
contained in the active zones of the UHS and the corresponding surface area. These
inputs are used in main report to determine the combined impact of power uprate and
allowable sediment accumulation in the UHS on the maximum plant inlet temperature
and evaporative drawdown by use of the S&L LAKET-PC computer program.

J2.0 METHODOLOGY AND ACCEPTANCE CRITERIA

J2.1 Methodology

J2. 1.1 Effective volume and effective surface area

Figure J-3 shows a top view of the UHS computational domain. As shown, water enters
the UHS in one of the UHS side branches and exits from the intake flume. Zones of
recirculation are expected in the other branch of the UHS, which is a dead leg, and in
proximity of the UHS inlet. LAKET-PC is a one-dimensional lake thermal prediction
computer program [Ref. J5.10]. The one-dimensional assumption coerces the water body
into an idealized rectangular channel. In this idealization, water entering the channel
displaces an equal amount of water out of the back end (see Figure J- I). At some time (tf)
after the start of flow (to), the volume of displaced water is equal to Q'( tn -to), where is
the Q is the flow rate of the water flowing into the channel. Indicating the total volume of
the channel with Vchannel, all of the water is considered to have swept out of the channel at
time t = to+Vchannel/Q. However, if the lake being modeled has stagnant volumes, the
water in those volumes would not be swept out of the exit as idealized in the LAKET-PC
modeling. For more accurately conforming the real lake to the idealized channel, these
stagnant volumes and the corresponding surfaces must be removed from the active
volume.
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Figure J-1. Reference water flow.

Initial volume of water
still present in the
channel at time t

Vchannel,

reflective

Straight channel

Channel with

to teffdi. t = to + Vchannel/Q Time

Figure J-2. Water displaced in the reference straight
channel and in channel with recirculation zones.

Figure J-2 shows both the idealized and actual amount of water displaced from a lake
with recirculating (stagnant) volumes. If we could differentiate between water that was
initially in the lake from new water entering the lake, we could use the concentration of
initial water remaining in the lake at time t to find the fraction of water that was not swept
out at time t. This is the fraction of the lake not actively participating in the channel flow.
This volume and the corresponding surface area should be removed from the lake total
dimensions to provide more accurate and conservative results.
The amount of water initially in the channel at time to and still present in the channel,
trapped in the recirculation zones, at time t = to + (VchaeI/Q) is calculated as follows
(with to =0):

Vtrapped in the recirudation zones (t) = Jc v initial water in the channel (t)dV (J2.1-1)
Vcmanwng
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where Vcharmel is the total volume of the channel and CVinitial water in the channel(t) is the
volumetric distribution of water initially in the channel at time to and still present in the
channel at time t. The effective volume is calculated as follows:

Veffective =Vchannel Vtrapped in the recirucation zones (t) =

S fC initial water in the channel (t)dV

= VchannelI I- Vcrnnel Vcnannel (J2.1-2)

SVchannel (i - 15initial water in the channel (0)

where the term C Vinitial water in the channel (t) = CV initial water in the channel tdV channel is equal to
Vchannel

the volume average concentration of the amount of water initially in the channel at time to
and still present in the channel at time t. The effective surface area is calculated in
manner similar to the effective volume. At the surface of the channel, the amount of
water initially in the channel at time to and still present in the channel, trapped in the
recirculation zones, at time t = (Vchan.e/Q) is calculated as follows:

S trapped in the re ructation zones (t) = JCSinitial water in the channel (t)dS (J2.1-3)
Schannel

where Schannel is the total surface of the channel and CSinitial water in the channel(t) is the surface
distribution of water initially in the channel at time to and still present in the channel at
time t. The effective surface is calculated as follows:

S effective S channel -S trapped in the reciruclation zones (t) =

fc s initial water in the channel (t)dV

Schannel K - Schannel channel (J2.1-4)

= S channel (I - cSinitial water in the channel (t))

where the term CS initial water in the channel (t) = JC S initial water in the channel (t)dV channel is equal to
Schannel

the surface average concentration of the amount of water initially in the channel at time to
and still present in the channel at time t.
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J2.1.2 Calculation strategy

As indicated in Section J2.1.1, the volume and surface averaged concentrations of the
water initially in the UHS at to = 0 see still present in the UHS at time t = Vuis/Q are
necessary in order to calculate the effective UHS volume and surface.

The analysis of the water flow in the UHS is carried out through the use of the
commercially available CFD code STAR-CCM+ [Ref. J5.2]. The calculation is
performed in two steps:

1. The first step is employed to find the steady state flow distribution in the UHS. This
solution is used as initial condition for the transient multi-component fluid mixture in
the second step.

2. During this second step, newly introduced water in the UHS is specified to be a
different liquid but with the same properties of the water already present in the UHS.
The flow pattern and mixing of these liquids are calculated and tracked over time
from time to = 0 sec to t = VUHs/Q. At the end of the transient analysis, the surface
average concentration of the amount of water initially in the UHS and still present in
the UHS at time t = VuHs/Q are calculated to find the effective volume and surface.

J2.1.3 Geometrical domain

The CFD analysis is carried out in three-dimensions. For the computations, the water
domain is considered from the outlet of the inlet chute into the UHS to the exit of the
intake flume. Figure J-3 shows a top view of the computational domain while Figures J-4
and J-5 show the inlet and outlet boundaries, respectively. Figure J-6 shows the bottom
view of the UHS. Design Input J4.1 reports the dimensional information used to generate
the model. Assumption J3.1 is used to evaluate the UJHS thickness. The main dimensions
are indicated in Figures J-1 to J-3. Figures J-4 to J-7 also show, in quotations, names
associated to each of the boundaries in the numerical model. Note that this evaluation
reports the fraction of active volume and surface area. Therefore, slight variations in the
lake dimensions will not significantly affect the final results.

J2.1.4 Mesh

The computational domain is discretized by using polyhedral cells with a base size of 12
ft, and six thin layers through the thickness of the UHS. Where necessary, the cell size is
reduced down to 6 ft and, in proximity of the inlet boundary, down to 1.5 ft. Figures J-5
to J-8 show the mesh employed for the computations, which consists of 1,761,870 nodes
for a total of 748,386 cells. Appendix J8.1 provides the STAR-CCM+ report of the mesh
quality.
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I Domain outletI.1

2200 ft
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L i1860 ftDomain inlet

1300 11

-t-
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Figure J-3. UHS computational domain: Top view.

"FreeSurface"

"Inlet"

8F U

Figure J-4. UHS computational domain: Inlet boundary.
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"Outlet"
/

180 ftI
Figure J-5. UHS computational domain: Outlet boundary.

1:4 "Soil"/

Figure J-6. UHS computational domain: Bottom view.

Note: The indicated depths are net values; the silt layer of 1.5 ft
(see Design Input J4.3) is already considered in the indicated values.

Figure J-7. UHS computational domain: Mesh detail of the inlet boundary.
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I"

Figure J-8. UHS computational domain: Mesh detail of the outlet boundary.

V.-

Figure J-9. UHS computational domain: Cross section of the outlet
boundary mesh both along and across the axis.

Figure J-IO. UHS computational domain: Mesh detail of the free surface boundary.
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J2.1.5 Numerical model

As indicated in Section J2.1.2, the calculation is carried out in two steps.

Step One: Steady State Single-Fluid Analysis

The numerical analysis is carried out using the segregated SST (Menter) k-cO model with
the all y+ wall treatment. The shear stress transport (SST) formulation is a blend of a k-co
formulation, which is used near walls, and a k-6 formulation, which is used in regions far
from walls. The use of a k-co formulation in the inner parts of the boundary layer makes
the model directly usable all the way down to the wall through the viscous sub-layer
without additional modifications. Hence, the SST k-co model can be used as a low
Reynolds turbulence model without any extra damping functions. The SST formulation
also switches to a k-s behavior in the free-stream and thereby avoids the common k-co
problem of being too sensitive to the inlet free-stream turbulence properties. This model
is fairly robust, it demonstrated superior performance for wall bounded problems and low
Reynolds number flows, it showed potential for predicting transition regions and it also is
often found to do a better job at capturing recirculation regions than other models [Ref.
J5.2].

Therefore, the SST (Menter) k-co model with the all y+ wall treatment is particularly
suited for the geometry analyzed in this calculation which presents a confined flow with
very extensive surface associated to an extremely small thickness, and a uniform mesh
through the thickness of the domain as generated by the thin mesher generator.

A constant-density single-fluid is specified as working liquid with the properties of water
at 100°F (see Assumption J3.2) with a density of approximately 62 lb/ft3 and a dynamic
viscosity of 6.72710-9 atm-s [Ref. J5.7].

The following boundary conditions are applied:

" "FreeSurface" - This boundary represents the free surface of the lake. As a
simplification, this boundary is considered to be rigid in order to reduce the
computational time. This simplification does not significantly impact the results
of the calculation since the water velocity is small and very small or no waves are
expected to form (tranquil flow). Furthermore, this boundary is specified to be a
symmetry plane in order to guarantee a zero shear stress (free surface flow).

" "Inlet" - This boundary represents the inlet to the UHS. It is specified to be a mass
flow inlet boundary with an inlet flow rate of 86 ft3/sec, which is approximately
equal to 5333.7 lb/sec [Ref. J5.8].

" "Outlet" - This boundary represents the outlet to the UHS. It is specified to be a
simple pressure outlet boundary.
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* "Soil" - This boundary represents the bottom and sloped sides of the UHS. It is
specified to be a rough no-slip wall boundary with a roughness of 5.0 in (see
Assumption J3.3).

The system is initialized with constant zero velocity and pressure and let to evolve to
final steady state solution.

Step Two: Transient Two-Fluid Analysis

The results of Step One are used as initial condition to the calculation performed in this
second phase. The following changes are made to the model:

1. Transient solver - The solver is specified to be implicit unsteady with maximum
number of inner iteration per time step equal to 20. The time step is adjusted through
the computation for an initial minimum value of 0.1 sec to a final maximum value of
100 sec. The transition from one time step to the other is normally performed after
ensuring that the residuals are always small and the solution is converged at each time
step.

2. Two-fluid specification - The solver is changed to account for a two fluid mixture.
Both fluids have the properties of water at 100'F and the are labeled "WaterLake" for
the water initially present in the UHS at the beginning of the transient analysis (from
Step One) and "WaterCirculating" for the water injected from the "Inlet" boundary.
For the two-fluid mixture, the code can compute the mixture properties based on the
local concentration of the two base fluids and their molecular weight. Since there is
no difference between the "WaterLake" and "WaterCirculating", the properties of the
mixture are specified to be constant and equal to that of water at I 00°F.

In order to compute the diffusion of one liquid into the other, the Schmidt number and
the turbulent Schmidt number need to be specified for the mixture. The Schmidt
number is a dimensionless parameter defined as the ratio of momentum diffusivity
and mass diffusivity as [Ref. J5.2]:

Schmidt = P (J2.1-5)
P Dim

where gi is the dynamic viscosity, p is the density and Dim is the molecular diffusivity
of component-i into the mixture. The Schmidt number used in this analysis is equal to
219.8 (see Appendix J8.2). The turbulent Schmidt number is taken as the default
value in STAR-CCM+ which is equal to 0.9. This implies that the turbulent mass
diffusivity is proportional to the turbulent viscosity, which is an unknown a-priori
variable and it is locally computed by the code. Note that the computed solution is
fairly insensitive to the choice of the Schmidt number and the turbulent Schmidt
number within the range of realistic values. The molecular weight for both fluids,
which is another input required to compute the mass diffusivity, is specified to be
18.0153 lb/Ibmol [Ref. J5.9].
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3. Boundary conditions - The boundary conditions are kept the same as for the steady-
state analysis. However, the fluid entering the "Inlet" surface is specified to the 100%
"WaterCirculating" and, in case of backflow at the "Outlet" surface, the re-entering
fluid is specified to the 100% "WaterLake". This last condition is specified only to
complete the STAR-CCM+ input file for this analysis but it is not used during the
computation.

4. Initial conditions - The results of steady state analysis are used as initial conditions
for the transient calculation. The liquid present in the UHS at the beginning of the
transient simulation (t = 0 sec) is specified to be 100% "WaterLake".

5. Simulation time - The calculation is performed fi'om time tstart = 0 sec to time tend =

VuHs/Q. The total volume of the UHS is manually requested and printed out by
STAR-CCM+ after the generation of the computational domain and it is equal to
VUHS = 1.454446'107 ft3. The flow entering the UHS is equal to 86 ft3/sec [Design
Input J4.2]. Therefore, tend = VuHs/Q = (1.454446"107 ft3)/(86 ft 3/sec) = 169,122 sec =47 hrs.

After the completion of the transient simulation, the volume and surface average
concentrations of "WaterLake" are computed and the results are used to manually
calculate the UHS effective volume and surface as percentages respectively of the total
UHS volume and surface by applying equations J2.1-2 and J2.1-4 as follows:

Veffective = 1- CVLakeWater (t = 47 hr) (J2.1-6)
VUHS

Seffective = 1-CSLakewater (t = 47 hr) (J2.1-7)

SUHS

Appendix J8.3 provides the STAR-CCM+ summary report of the model including
physics and boundary conditions.

J2.2 Computer Programs and Software

The analysis performed herein utilizes:

1. STAR-CCM+ 6.04.014, S&L Program No. 03.7.863-6.04.014. Controlled folder
on Sargent & Lundy STARCCM server: C:Program Files\CD-adapco (see code
file listing in Appendix J8.4).

All runs are executed on Sargent & Lundy server STARCCM with 64-bit
Windows Server Standard 2007 operating system. The code has been validated
under the Sargent & Lundy Quality Assurance Program.
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2. MathCad 14.35, S&L Program No. 03.7.548-1435. Controlled folder on Sargent
& Lundy PC: C:\Program Files\ MathCad\ MathCadl4 (see code file listing in
Appendix J8.5).

All runs are executed on Sargent & Lundy PC ZL5581 with 32-bit Windows XP
SP3 operating system. The code has been validated under the Sargent & Lundy
Quality Assurance Program

3. Microsoft Excel, Microsoft® Office Professional 2003 SP-2 including Excel,
S&L Program No. 03.2.286-1.0.

All runs are executed on Sargent & Lundy PC ZL5581 with 32-bit Windows XP
SP3 operating system. The validation of Excel is implicit in the detailed review of
all spreadsheets used in this analysis.

J2.3 Acceptance Criteria

There are no specific acceptance criteria for the effective volume and surface values
estimated in this calculation. This information is gathered to support thermal analysis of
the UHS performed in the main report.

For the CFD analysis, the computational mesh must be of acceptable quality, as verified
by Appendix J8.1. Furthermore, the calculated results must be converged as verified by
the plot of the residuals in Appendix J8.3 (page J31).
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J3.0 ASSUMPTIONS

J3.1 Silt thickness - The depth of the silt layer at the bottom of the UHS is assumed to be 1.5
ft (see Design input 5.3). The use of 1.5 ft silt thickness (maximum allowed value) causes
the calculation of a reduced UHS effective volume.

J3.2 Water temperature - The water in the UHS is assumed to be at a constant temperature of
100lF. This input is used to estimate the density, viscosity and self-diffusivity of water in
the UHS. This input does not significantly impact the results of this calculation.

J3.3 Soil roughness - The roughness of the bottom of the UHS (including the silt layer) is
assumed to be 5 in. Since this calculation determines the UHS inactive volumes rather
than pressure losses, based on the calculated UHS low water velocities, this input does
not significantly impact the results of this calculation.

J4.0 DESIGN INPUTS

J4.1 UHS dimensions - The UHS dimensions are obtained from References J5.3 to J5.6 as
follows:

i. The nominal elevation of the UHS cooling pond bottom is approximately 685 ft
[Ref. J5.5].

ii. The elevation of the bottom of the intake flume is approximately 678.5 ft [Ref.
J5.5].

iii. The bottom of the UHS between the cooling pond and intake flume is
approximately flat and its depth varies from 678.5 ft to 685 ft in a linear manner
[Refs. J5.3 to J5.6].

iv. The slope of the UHS side is approximately 1:4 all around its perimeter [Refs.
J5.3 to J5.6].

v. The width of the water inlet chute is 8 ft [Ref. J5.4].

vi. The width of the intake flume bottom is approximately 40 ft [Ref. J5.6].

vii. The dimensions of the UHS that are not listed above are scaled from Reference
J5.3.

viii. The elevation of the UHS free surface is 690 ft [Ref. J5.1].

J4.2 UHS flow - The mass flow rate through the UHS is equal to 86 ft3/s [Ref. J5.8].

J4.3 UHS sediment level - The sediment level in the intake flume and cooling pond must
remain less than or equal to 1.5 ft [Ref. J5.8]. The use of maximum silting reduces the
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UHS volume, and therefore the residence time. This reduces the effectiveness of the UHS
and it is thus conservative.

J4.4 Properties of water - Water at 100°F has the following properties: density - 62 lb/fl3;
dynamic viscosity z 6.727-10-9 atm-s [Ref. J5.7].

J5.0 REFERENCES

J5.1 LSCL-UFSAR, Section 9.2.6 "Ultimate Heat Sink", Rev. 19

J5.2 CD-adapco, User Guide, STAR-CCM+ Version 6.04.014, 2011

J5.3 Exelon Nuclear - LaSalle Station Drawing No. S-16B Rev. B, "Composite Lake
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J6.0 EVALUATIONS

Sten One: Steady State Analysis

The steady state simulation is run until convergence for approximately 6,000 iterations
[see Residual graph in Appendix J8.3]. Figure J- II shows the velocity magnitude
distribution and stream lines at the free surface. As seen, the right leg of the UHS
presents two large recirculation cells which are not expected to participate significantly to
the main water flow. Additional two smaller recirculation areas are visible in proximity to
the UHS inlet created by the inlet water stream.

Velocity Magnitude (ti/s)

M2"Att

1258. 70. 3398

12. 360

Figure J-1 1. UHS computation - Step One: Velocity
magnitude and stream lines on the UHS free surface.

Step Two: Transient Analysis

After applying the changes indicated in Section J2.1.5 to the steady state model, the
transient simulation is run for approximately 40,000 iterations from time tstart = 0 sec to
time tend = 47 hrs [see Residual graph in Appendix J8.3]. Figure 12 shows the surface
concentration distribution for the "WaterLake". As expected, the velocity distribution is
practically unchanged with respect to the steady-state solution (see Figure J-13).
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MassFraction of WaterLake
•I n

m Velocity: Magnitude (ft/s)

2.5F22

0.40=O

1.2561

O.2( XXX
00.620=

0.01X0=
I. 1481.006

wo: Surface Figure J-13. UHS computation - Step Two: Velocity
47 hrs. magnitude and stream lines on the UHS free surface.

Figure J-12. UHS computation - Step T
concentration for "WaterLake" at
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The numerical computation of both Step One and Two is considered to be successful
upon evaluation of the relative residual (unitless) plot shown in Appendix J8.3 (see page
31). The residuals of the fluid dynamics variables are very well behaved and with a
magnitude, at the end of each main iteration, small enough to ensure a sufficiently
converged solution. Therefore, the acceptance criteria in Section J2.3 are satisfied.

I

0

0

0.9

0.8

- -Straight Channel

-UHS

0.7 -

0.6 -

0.6

0.4

0.3 I

0.2

0.1 .

0 4. ....... .

0 6 10 16 20 26 30 35 40

Time Ehr]

46 60

Figure J-14. UHS computation - Time variation of the
"WaterLake" volume average concentration in the UHS.

Figure J- 14 shows the trend over time of the "WaterLake" volume average concentration.
As seen, the concentration decreases linearly at the beginning since the incoming water
displaces the water in the UHS. After about 20 hrs, some the incoming water is already
exiting the UHS and thus "WaterLake" volume average concentration change is no
longer linear: some of the incoming water is being trapped in the areas of recirculation
and it cannot efficiently displace the "WaterLake" out of the UHS.

After 47 hrs, the volume average concentration is computed to be 36.59 %. Therefore, the
UHS effective volume percentage as compute by Equation J2.1.6 is equal to (see
Appendix J8.3):

VeffediveVec__ = 1- 0.3659 = 63.4%
VUHS

(J2.1-8)
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After 47 hrs, the surface average concentration is computed to be 42.09 %. Therefore, the
UHS effective surface percentage as compute by Equation J2.1.7 is equal to (see
Appendix J8.3:

Seffedive = 1- 0.4209 = 57.9%

SUHS (J2.1-9)

J7.0 CONCLUSION

The UHS effective volume as percentage of the UHS total volume is 63.4 %.

The UHS effective surface as percentage of the UHS total free surface is 57.9 %.

J8.0 APPENDICES

J8.1 STAR-CCM+ mesh quality report [see Page J19]

J8.2 Calculation of the Schmidt number [see Pages J20 to J23]

J8.3 Summary Report of STAR-CCM+ Analysis [see Pages J24 to J32]

J8.4 STAR-CCM+ 6.01.014, S&L Prog. No. 03.7.863-6.04.014, Controlled folder file listing

Electronically attached:
File name: EAppendix J8.4.pdf
Size: 22,128 KB; Type: Adobe Acrobat Document; Date 5/23/2012 3:25 PM

J8.5 MathCad 14.35, S&L Program No. 03.7.548-1435, Controlled folder file listing

Electronically attached:
File name: EAppendix J8.5.pdf
Size: 2,068 KB; Type: Adobe Acrobat Document; Date 5/23/2012 3:27 PM

J8.6 Additional information requested by the U.S. Nuclear Regulatory Commission on June
27th 2013 [see Page J33 to J40]
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Boundaries of re gion Lake:
Boundary Soil: 126832 faces (7 triangular, 236 quadrilateral, 126589 polygonal)

Extents:
x: [-4.2672000000e+000, 7.8150720000e+002] m
y: [-4.2672000000e+000, 1.4874240000e+003) m
z: [-1.9812000000e+000, 1.0668000000e+000] m

surface area: 3.2716753125e+005 mA2
maximum boundary skewness angle = 1.2161578369e+002 deg in cell with Prostar cell Index 754941

Boundary Freesurface: 126581 faces (1 triangular, 201 quadrilateral, 126379 polygonal)
Extents:
x: [-4.2672000000e+000, 7.8150720000e+002] m
y: [-4.2672000000e+000, 1.4874240000e+003] m
z: [1.0668000000e+000, 1.0668000000e+000] m

surface area: 3.2625790625e+005 mA2
maximum boundary skewness angle = 8.5943321228e+001 deg in cell with Prostar cell Index 158035

Boundary Inlet: 30 quadrilateral faces
Extents:
x: [9.0220800000e+001, 9.2659200000e+001] m
y: [1.7526000000e+002, 1.7526000000e+002J m
z: O.0000000000e+000, 1.0668000000e+0003 m

surface area: 2.6012849808e+000 mA2
maximum boundary skewness angle = 2.4523153305e+001 deg in cell with Prostar cell Index 372457

Boundary outlet: 176 faces (174 quadrilateral, 2 polygonal)
Extents:
x: [2.9565600000e+002, 3.4442400000e+002] m
y: [1.4874240000e+003, 1.4874240000e+003] m
z: [-1.9812000000e+000, 1.0668000000e+000] m

surface area: 1.1132573700e+002 mA2
maximum boundary skewness angle = 2.8035736084e+001 deg in cell with Prostar cell Index 739634

Region Lake:
43 tetrahedral cells
25 hexahedral cells

2 wedge cells
2 pyramid cells

748314 polyhedral cells
748386 cells total

2880831 interior faces (5724 triangular, 2249993 quadrilateral, 625114 polygonal)
1761870 vertices

Extents:
x: E-4.2672000000e+000, 7.8150720000e+002] m
y: E-4.2672000000e+000, 1.4874240000e+003] m
z: [-1.9812000000e+000, 1.0668000000e+000] m

Maximum interior cell index delta: 2296, average: 7.8781478469e+002
Maximum cell face index delta: 9001, average: 5.6040540283e+003
volume range: [4.2707888497e-005, 3.1967809200e+000] mA3
Minimum volume in cell with Prostar cell Index 747962
Minimum distance between centroids of neighbor cells = 1.9749755266e-002

between cells with Prostar cell Index 452140 and 576394
Maximum skewness angle = 1.7942733765e+002 deg in cell with Prostar cell Index 718600

Face validity:
Minimum Face validity: 8.4159338474e-001
Maximum Face validity: 1.0000000000e+000

Face validity < 0.50 0 0.000%
0.50 <= Face validity < 0.60 0 0.000%
0.60 <= Face validity < 0.70 0 0.000%
0.70 <= Face validity < 0.80 0 0.000%
0.80 <= Face validity < 0.90 24 0.003%
0.90 <= Face validity < 0.95 94 0.013%
0.95 <= Face validity < 1.00 357 0.048%
1.00 <= Face validity 747911 99.937%

volume change:
Minimum volume change: 1.052741e-003
Maximum volume change: 1.000000e+000

volume change < 0.O00000e+000 0 0.000%
0.O00000e+000 <= volume change < 1.0000OOe-006 0 0.000%
1.000000e-006 <= volume change < 1.000000e-005 0 0.000%
1.000000e-005 <= volume change < 1.000000e-004 0 0.000%
1.O00000e-004 <= volume change < 1.000000e-003 0 0.000%
1.000000e-003 <= volume change < 1.000000e-002 166 0.022%
1.000000e-002 <= volume change < 1.0000OOe-001 685 0.092%
1.O00000e-001 <= volume change <= 1.000000e+000 747535 99.886%
Maximum boundary skewness angle in region = 1.216158e+002 deg

Overall Face validity:
Minimum Face validity: 8.415934e-001
Maximum Face validity: 1.000000e+000

Face validity < 0.50 0 0.000%
0.50 <= Face validity < 0.60 0 0.000%
0.60 <= Face validity < 0.70 0 0.000%
0.70 <= Face validity < 0.80 0 0.000%
0.80 <= Face validity < 0.90 24 0.003%
0.90 <= Face validity < 0.95 94 0.013%
0.95 <= Face validity < 1.00 357 0.048%
1.00 <= Face validity 747911 99.937%

overall volume change:
Minimum volume change: 1.052741e-003
Maximum volume change: 1.000000e+000

volume change < 0.O00000e+000 0 0.000%
0.O00000e+000 <= volume change < 1.0000OOe-006 0 0.000%
1.0000OOe-006 <= volume change < 1.000OOOe-005 0 0.000%
1.0000OOe-005 <= volume change < 1.0000OOe-004 0 0.000%
1.000000e-004 <= volume change < 1.0000OOe-003 0 0.000%
1.0000OOe-003 <= volume change < 1.0000OOe-002 166 0.022%
1.O0000e-002 <= volume change < 1.000000e-001 685 0.092%
1.0000OOe-001 <= volume change <= 1.000000e+000 747535 99.886%
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Appendix B8.2

Calculation of the Schmidt number

References

1. Frank Kreith, "Principles of Heat Transfer", 3rd Ed. 1976, IEP, New York, NY
2. R.S. Smith, Z. Dohnalek, G.A Kimmel, K.P. Stevenson, B.D. Kay, "The self-diffusivity of amorphous
solid water near 150 K", Chemical Physics Vol. 258, Page 291-305, 2000

Project No. 11333-297



Calculation No. L-002457
Revision No. 8 Attachment J

Appendix J8.2
Page J21 of J40

Water fluid dynamics properties as function of temperature [Ref. 1]
i:= 0..4

70 °F

80 OF

Tdata.water. := 90 OF

100 OF

150 OF,

62.3

62.2

Pdata.water. 1 62.1 lb

62.0 ft3

,61.2)

Temperature

Density

P-1data.water. 1:=

0.658

0.578

0.514

0.458

0.292)

- 3 lb

ft. sec
Dynamic viscosity

Based on these values, the water density and dynamic viscosity are defined as function of temperature
using a linear interpolation procedure:

Pwater(Temp) linterp(Tdata.water., IPdata.water.1 ,Temp)

Pwater(Temp) := linterp(Tdatawaterl, Itdata.water.I,Temp)
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Water self-diffusivity as function of temperature [Ref. 2]

Reference 2 plots self-diffusivity values for water in liquid state for temperature from 273.15 K (32 OF) to
373.15 K (212 OF). The data below are extracted from Figure 7 of Ref. 2:

Tdata.water.2 "=

277.0

282.2

286.4

291.1

295.7

299.4

318.6

334.1

364.2)

.K

j := 0.. 8

Temperature

DwW.data.water.2:=

1 .23E-05 •

1.49E-05

1.69E-05

1.92E-05

2.05E-05

2.33E-05

3.65E-05

4.71E-05

,7.85E-05)

2
cm

S

Self-diffusivity

Based on these values, the water self-diffusivity is defined as function of temperature using a linear
interpolation procedure:

Dww(Temp) := linterp(Tdata.water.2,Dww.data.water.2,Temp)
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The Schmidt number is defined as [Ref. B5.2]:

P~water(Temp)
Schmidt(Temp) 

:=

Pwater(Tenmp) ' Dw(Temp)

A plot of the Schmidt number between 90°F and 130°F is shown below:

Temperature:=

90 OF

100 OF
110°I

120 OF

130OF)

Schmid,{Temperature.)

(280.6 "N

219.8

= 182.1

151.8

1126.9)

2n(rJVV

250F

Schinidt(Temperaturei) 200

150[

i n
300 310 320

Temperature1

K

330

At 100°F, the Schmidt number is equal to 219.8.
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Summary Report: UHS step two

Session Summary
Date M
Simulation C
File size 2.
Number of Partitions 1
Number of Restored Partitions 1
Software Summary
Version B

B
R
R

Hardware Summary
Hosts C

lar 29, 2012 6:16:13 PM
:\Users\0n7590\Desktop\UHS.sim
9e+02 MB

uildArch: win64
uildEnv: intell1.1
eleaseDate: Fri Jun 3 18:25:06 UTC 2011
eleaseNumber. 6.04.014

ontroller: STARCCM
umber of Workers: 0

Simulation Properties

1 UHS
+-1 Filters
+-2 Parts

I -1 Lake
I
I I
I I
I I

+-1 Surfaces
+-i FreeSurface

+-2 Inlet

1 +-3 Outlet
I I

"-4 Soil

*-2 Curves
'-1 Edges

+-3 3D-CAD Models
+-4 Tags
+-5 Operations
+-6 Continua

+-1 Mesh I
II I
I I

I

+-I Models
I + +-1 Surface Remesher

1"-2 Thin Mesher

11+-2 Reference Values
1+-1 Base Size

I +- CAD Projection

+-3 Surface Curvature
I "- BasicCurvature

I+ - 4 Surface Growth Rate
÷5 Surface Proximity

I

I+ -6 Surface Size
1 I
I Absolute Minimum Size
I -2 Absolute Target Size
+-7 Thin Mesher Layers
S-8 Thin Solid Thickness

I-1 Absolute Size
S -3 Volumetric Controls

I I - Volumetric Control e
+ I

III+-7 hi Meshe Layerios

Region
Contacts
Face count
Tags
Meta Data

Boundary
Tags
Meta Data
Boundary
Tags
Meta Data
Boundary
Tags
Meta Data
Boundary
Tags
Meta Data

Tags
Feature Curve

Continua
OOC translation
Verbose Output
Per-Region Meshing
Use Parallel Meshing
Interpolation Option
Interfaces
Regions

Do curvature refinement
Do proximity refinement
Do compatibility refinement
Retain geometric features
Create aligned meshes
Minimum face quality
Enable automatic surface repair
Polyhedral Cells Type
Run Optimizer
Automatic Correction
Customize Thickness Threshold
Customize Surface Size Ratio
Threshold

Value
Project to CAD
Enable curvature deviation distance
# Pts/circle
Surface Growth Rate
# Points in gap
Search Floor
Relative/Absolute
Size Method
Value
Value
Number of Layers
Size type
Value

Part Group
Shapes

Lake
[]
572
(]
{}

Lake: FreeSurface

{}
Lake: Inlet

[1

Lake: Outlet
[]
0
Lake: Soil
[1
0

[]
Lake: Edges

2
false
false
false
false
Nearest neighbor

[]
[Lake]

true
true
false
true
false
0.05
false
Polygonal prisms
false
true
true
false

12.0 ft
true
false
36.0
1.3
2.0
0.0 ft
Absolute
Min and Target
6.0 ft
12.0 ft
6
Absolute
11.0 ft

[1
[Block 1]
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I '-1 Surface Remesher
-2 Mesh Values

-1 Custom Size
-1 Absolute Size

-2 Physics I

+-I Models
+-1 All y+ Wall Treatment
+-2 Constant Density
+-3 Implicit Unsteady
+-4 K-Omega Turbulence
+-5 Multi-Component Liquid

I -1 Liquid Mixture
+-I Liquid Components
I +-1 WaterLake
I I I
I I -1 Component Properties
I I -1 Molecular Weight
I f -1 Constant
1 -2 WaterCirculating
I I
1 -1 Component Properties
1 -1 Molecular Weight
I I -1 Constant
I -2 Mixture Properties

+-1 Density
I "-1 Constant

+-2 Dynamic Viscosity
I -i Constant

+-3 Molecular Diffusivity
I -1 Schmidt Number

+-4 MolecularWeight
1 -1 Mixture
I -5 Turbulent Schmidt Number

" -1 Constant
1 +-6 Non-reacting
1 -- 7 Reynolds-Averaged Navier-Stokes
1 -8 Segregated Flow

I I
I I

1 +-9 Segregated Species
I I
I I

1+-10 SST (Menter) K-Omega

+-1 Compressibility Parameters
"-2 Realizability Coefficient

1 +-11 Three Dimensional
"-12 Turbulent

+-2 Reference Values
I +-1 Reference Pressure
1 -2 Minimum Allowable Wall Distance

-3 Initial Conditions
+-1 Pressure
I '-1 Constant
+-2 Species Mass Fraction

1 -1 Constant
+-3 Species Specification
+-4 Turbulence Intensity
I "-1 Constant
+-5 Turbulence Specification
+-6 Turbulent Velocity Scale

I '-I Constant
+-7 Turbulent Viscosity Ratio
I '-I Constant
"-8 Velocity

I

' -1 Constant
Regions

-i Lake

I

+-1 Boundaries
I +-i FreeSurface

Customize surface remesher

Size type
Value
Interfaces
Regions

Enabled

Absolute
1.5 ft

[]
[Lake]

ID
Database Material

Method
Value
ID
Database Material

Method
Value

Method
Value
Method
Value
Method
Schmidt Number
Method

Method
Value

Minimum Absolute Pressure
Flow Boundary Diffusion
Secondary Gradients
Convection
Flow Boundary Diffusion
Secondary Gradients
Convection
al
Kappa
BetaStar
Betal
Sigma_k1
Sigma_w1
Beta2
Sigmak2
Sigma.w2
Secondary Gradients
Convection
Realizability Option
Compressibility Correction
Low Re Damping Modification
Normal Stress Term
Tke Minimum
Sdr Minimum
ZetaStar
Realizability Coefficient

Value
Value

Method
Value
Method
Value
Method
Method
Value
Method
Method
Value
Method
Value
Coordinate System
Method
Value
Regions
Index
Physics Continuum
Type
Mesh Continuum
Parts
Boundaries
Index

1
H20 (Water) [Standard/Liquids]

Constant
18.0153 Ib/Ibmol
2
Hg (Mercury) [Standard/Liquids]

Constant
18.0153 Ib/Ibmol

Constant
62.0 lb/ft^3
Constant
6.727E-9 atm-s
Schmidt Number
219.8
Mixture

Constant
0.9

0.009869232667160128 atm
true
On
2nd-order
true
On
2nd-order
0.31
0.41
0.09
0,075
0.85
0.5
0.0828
1.0
0.856
On
2nd-order
Durbin Scale Limiter
true
false
false
I.OE-10
I.0E-1O
1.5
0.6000000238418579

1.0 atm
3.280839895013123E-6 ft

Constant
0.0 atm
Constant
[1.0, 0.0]
Mass fraction
Constant
0.01
Intensity + Viscosity Ratio
Constant
3.280839895013123 ft/s
Constant
10.0
Laboratory
Constant
[0.0, 0.0, 0.0] ft/s
1

0
Physics 1
Fluid Region
Mesh 1
[Lake]
4
2
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II

I -1 Mesh Conditions
I +-I Custom Surface Curvature
1 1 +-2 Custom Surface Proximity
I I +-3 Custom Surface Size
1 1 -4 Customize Surface Remeshing

+-2 Inlet
II I
II I
I I

+-1 Mesh Conditions
I +-1 Custom Surface Curvature

I 1 -2 Custom Surface Proximity
I I + - 3 Custom Surface Size

I -4 Customize Surface Remeshing
+-2 Physics Conditions
I +-1 Flow Direction Specification
I +-2 Mass Flow Option

I 1 1 +-3 Species Specification
I I 1 -4 Turbulence Specification

"-3 Physics Values
I -i Mass Flow Rate

"-1 Constant
+--2 Species Mass Fraction

I I "- Constant
1 +-3 Turbulence Intensity
I I -1 Constant
I -4 Turbulent Viscosity Ratio
I I -1 Constant

1 -3 Outlet
II I
II I
II I

I 1--1 Mesh Conditions
+I 1 -1 Custom Surface Curvature

I I +-2 Custom Surface Proximity
I 1+-3 Custom Surface Size

I 1 -4 Customize Surface Remeshing
1 +-2 Physics Conditions
I I +-I Backflow Direction Specification
I 1 +-2 Species Specification
I 1 +-3 Target Mass Flow Option
I 1 -4 Turbulence Specification

1 -3 Physics Values
1 +-1 Pressure
I I "-i Constant
1 +-2 Species Mass Fraction
I I -1 Constant
I +-3 Turbulence Intensity

-I - Constant
I -4 Turbulent Viscosity Ratio
I -i Constant
"-4 Soil
I I

I

+-1 Mesh Conditions
I +-I Custom Surface Curvature
I +-2 Custom Surface Proximity
I +- 3 Custom Surface Size
I -4 Customize Surface Remeshing
+-2 Physics Conditions
I ÷-1 Shear Stress Specification
I +--2 Tangential Velocity Specification
I

I +-3 Wall Species Option
I "-4 Wall Surface Specification
1 -3 Physics Values

I +-- Blended Wall Function
I I

+-2 Roughness Height
I -1 Constant
"-3 Wall Roughness Parameters

+-2 Feature Curves

-3 Edges
-1 Mesh Conditions

"-1 Custom Surface Size
+-3 Mesh Conditions

I '-1 Customize Thin Mesher Parameters
+-4 Physics Conditions

I +-1 Initial Condition Option
I +-2 Momentum Source Option
I +-3 Species Source Option
1 -4 Turbulence Source Option

-5 Physics Values
+-i Axis

Type
Interfaces
Part Surfaces

Custom curvature
Custom proximity
Custom surface size
Disable Surface Remeshing
Index
Type
Interfaces
Part Surfaces

Custom curvature
Custom proximity
Custom surface size
Disable Surface Remeshing

Method
Specification Option
Method
Method

Method
Value
Method
Value
Method
Value
Method
Value
Index
Type
Interfaces
Part Surfaces

Custom curvature
Custom proximity
Custom surface size
Disable Surface Remeshing

Method
Method
Target Mass Flow Option
Method

Method
Value
Method
Value
Method
Value
Method
Value
Index
Type
Interfaces
Part Surfaces

Custom curvature
Custom proximity
Custom surface size
Disable Surface Remeshing

Method
Method
Reference Frame
Method
Method

Kappa
E
Method
Value
B
C
RpiusSmooth
RplusRough
Feature Curves
Part Curves

Custom surface size

Customize Thin Mesher Parameters

Option
Momentum Source Option
Species Source Term
Turbulence Source Option

Direction
Coordinate System

Symmetry Plane

[Lake.FreeSurface]

Use Continuum Values
Use Continuum Values
Disabled
Disabled
3
Mass Flow Inlet

[Lake. Inlet]

Use Continuum Values
Use Continuum Values
Disabled
Disabled

Boundary-Normal
Mass Flow Rate
Mass fraction
Intensity + Viscosity Ratio

Constant
5333.7 Ibis
Constant
[0.0, 1.0]
Constant
0.01
Constant
10.0
4
Pressure Outlet

[Lake. Outlet]

Use Continuum Values
Use Continuum Values
Disabled
Disabled

Boundary-Normal
Mass fraction
Disabled
Intensity + Viscosity Ratio

Constant
0.0 atm
Constant
[1.0, 0.0]
Constant
0.01
Constant
10.0
1

Wall

[Lake.Soil]

Use Continuum Values
Use Continuum Values
Disabled
Disabled

No-Slip
None
Relative To Mesh
Impermeable
Rough

0.42
9.0
Constant
5.0 in
0.0
0.253
2.25
90.0
1

[Lake.Edges]

Disabled

Use Default Values

Use Continuum Values
None
Disabled
None

[0.0, 0.0, 1.0]
Laboratory
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I I

I -2 Motion Specification
I

+ -8 Derived Parts
+- 1 HorizontalCenter

.- 1 Single section

2 Horizontalinlet

'-1 Single section
+-3 HorlzontalOutlet

I I -1 Single section
1 +-4 Streamline

II I

II I
II

1 +-1 Source Seed

1 -2 2ndOrderlntt

1 +-5 VerticalCenter

*1

egrator

I -1 Single section
"-6 Vertlcallnlet

•-1 Single section
-- 9 Solvers

+-1 Implicit Unsteady
I

+-2 Wall Distance

1 +-3 Segregated Flow

+-1 Velocity
I +-I Under-Relaxation Factor Ramp
1 -2 AMG Linear Solver

I -1 Flex Cycle

II

-2 Pressure

II

+-1 Under-Relaxation Factor Ramp
--2 AUG Linear Solver

Origin
Motion
Reference Frame
Derived Parts
Coordinate System
Origin

Normal
Section Mode
Displayed Index
Parts
Offset
Coordinate System
Origin

Normal
Section Mode
Displayed Index
Parts
Offset
Coordinate System
Origin

Normal
Section Mode
Displayed Index
Parts
Offset
Seed Type
Rotation Scale
Integration Solver
Vector Field
Parts
Seed Parts
On Ratio
Randomize
N Grid Points
Integration Direction
Initial Integration Step
Maximum Propagation
Max Steps
Coordinate System
Origin

Normal
Section Mode
Displayed Index
Parts
Offset
Coordinate System
Origin

Normal
Section Mode
Displayed Index
Parts
Offset

Time-Step
Freeze Time
Temporal Discretization
Solver Frozen
Verbosity
Parallel memory optimization scaling
factor
Solver Frozen
Reconstruction Frozen
Reconstruction Zeroed
Temporary Storage Retained
Solver Frozen
Under-Relaxation Factor
Ramp Method
Verbosity
Max Cycles
Parallel Migration Limit
Extra partition-boundary sweeps
Enable direct-solver
Maximum direct-solver equations
Convergence Tolerance
Epsilon
Cycle Type
Group Size Control
Group Size
Relaxation Scheme
Acceleration method
Scaling
Restriction Tolerance
Prolongation Tolerance
Sweeps
Under-Relaxation Factor
Pressure Reference Location
Ramp Method
Verbosity

[0.0, 0.0, 0.0] ft
Stationary
Lab Reference Frame
6
Laboratory
[700.0, 1000.0, -1.4999999999999998]
ft,ftft
[0.0, 1.0, 0.0] ft,ft,ft
Single Section
-1
[Lake]
0.0
Laboratory
[500.0, 500.0, -1.4999999999999998g
ftiftft
[0.0, 1.0, 0.0] ft,ft,ft
Single Section
-1
[Lake]
0.0
Laboratory
[1050.0. 4000.0, -1.4999999999999998]
ft,ftft
[0.0, 1.0, 0.0] ft,ft,ft
Single Section
-1
[Lake]
0.0
Part
1.0
2nd-Order RK
Cell Relative Velocity
[Lake: FreeSurface]
[Lake: FreeSurface]
281
false
[30, 30]
Both
0.5
20.0
2000
Laboratory
[1050.0, 2433.0000000000005, -
1.4999999999999998] ft,ft,ft
[1.0, 0.0, 0.0] fit,fit,ft
Single Section
-1
[Lake]
0.0
Laboratory
[300.0, 1000.0,-1.4999999999999998]
ftft,ft
[1.0, 0.0, 0.0] ftft,ft
Single Section
-1
[Lake]
0.0

11.0s
false
1 st-order
false
0
1.0

false
false
false
false
false
0.7
No Ramp
None
30
25
0
false
32
0.1
0.0
Flex Cycle
Auto
4
Gauss-Seidel
None
Disabled
0.9
0.5
1
0.3
Automatic Selection
No Ramp
None
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'-I V Cycle

+-4 Segregated Species
I

I

II
I

+-I Under-Relaxation Factor

• 2AMG Linear Solver

'-1 V Cycle

1 +-5 K-Omega Turbulence
I

I

II I

+-I Under-Relaxation Factor
-2 AMG Linear Solver

• - Flex Cycle

1 -65 K-Omega Turbulent Viscesil

II
II

+-10 Stopping Criteria
+-i1 Maximum Inner Iterations
I
I
I

1+-2 Maximum Physical Time
I I

I I I

I I
1+-3 Maximum Steps

I I
I I

I I

I -4K Stop File

I I

Ramp

Ramp

Max Cycles
Parallel Migration Limit
Extra partition-boundary sweeps
Enable direct-solver
Maximum direct-solver equations
Convergence Tolerance
Epsilon
Cycle Type
Group Size Control
Group Size
Relaxation Scheme
Acceleration method
Scaling
Pre-Sweeps
Post-Sweeps
Max Levels
Under-Relaxation Factor
Reconstruction Frozen
Reconstruction Zeroed
Temporary Storage Retained
Solver Frozen
Ramp Method
Verbosity
Max Cycles
Parallel Migration Limit
Extra partition-boundary sweeps
Enable direct-solver
Maximum direct-solver equations
Convergence Tolerance
Epsilon
Cycle Type
Group Size Control
Group Size
Relaxation Scheme
Acceleration method
Scaling
Pre-Sweeps
Post-Sweeps
Max Levels
Under-Relaxation Factor
Reconstruction Frozen
Reconstruction Zeroed
Temporary Storage Retained
Solver Frozen
Ramp Method
Verbosity
Max Cycles
Parallel Migration Limit
Extra partition-boundary sweeps
Enable direct-solver
Maximum direct-solver equations
Convergence Tolerance
Epsilon
Cycle Type
Group Size Control
Group Size
Relaxation Scheme
Acceleration method
Scaling
Restriction Tolerance
Prolongation Tolerance
Sweeps
Under-Relaxation Factor
Maximum Ratio
Solver Frozen

Maximum Inner Iterations
Enabled
Criterion Satisfied
Logical Rule
Maximum Physical Time
Enabled
Criterion Satisfied
Logical Rule
Maximum Steps
Enabled
Criterion Satisfied
Logical Rule
Stop Inner Iterations
Path
Enabled
Criterion Satisfied
Logical Rule
Reports
Scalar Field Function
Parts
Smooth Values
Units
Scalar Field Function
Parts
Smooth Values
Units
Parts

30
25
0
false
32
0.1
0.0
V Cycle
Auto
4
Gauss-Seidel
Conjugate Gradient
Auto
I
1

50
0.9
false
false
false
false
No Ramp
None
30
25
0
false
32
0.1
0.0
V Cycle
Auto
4
Gauss-Seidel
None
Disabled
1
1

50
0.8
false
false
false
false
No Ramp
None
30
25
0
false
32
0.1
0.0
Flex Cycle
Auto
4
Gauss-Seidel
None
Disabled
0.9
0.5
1

1.0
100000.0
false

20
true
true
Or
169122.0 s
true
true
Or
1000000000
true
false
Or
true
ABORT
true
false
Or
8
MassFraction of WaterLake
[Lake: FreeSurface]
false

MassFraction of WaterLake
[Lake]
false

[Lake: Inlet]

ty

4-11 Reports
1 +- 1 ConcentrationSurfaceLakeWater

1 4-2 ConcentrationVoiumeLakeWater

1 +-3 MassFiow Inlet
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+- 4 MassFlow_Outlet

+-5 MassFlowTotal

-6 VelocityPlane4AveVel

Smooth Values
Units
Parts
Smooth Values
Units
Parts

Smooth Values
Units
Scalar Field Function
Parts
Smooth Values
Units
Scalar Field Function
Parts
Smooth Values
Units
Scalar Field Function
Parts
Smooth Values
Units
Monitors
Monitors To Print

+-7 Velocity_Plane4MaxVel

"-8 VelocItyPlane4MInVel

+-12 Monitors

Output Direction
Heading Print Frequency

+-1 ConcentratlonSurfaceLakeWater Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-2 ConcentratlonVolumeLakeWater Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-3 Inlet Monitor Report

Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-4 Outlet Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-5 Plane4AveVel Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-6 Plane4MaxVel Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-7 Plane4MInVel Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

+-8 Total Monitor Report
Trigger
Maximum Plot Samples
Normalization Option
Frequency

false
Ib/s
[Lake: Outlet]
false
Ib/s
[Lake: FreeSurface, Lake: Inlet, Lake:
Outlet, Lake: Soil]
false
Ib/s
Velocity: Magnitude
[HorizontalCenter]
false
ft/s
Velocity: Magnitude
[HorizontalCenter]
false
ft's
Velocity: Magnitude
[HorizontalCenter]
false
ft/s
18
[Z-momentum, WaterLake, Sdr, Tke, Y-
momentum, X-momentum, Continuity,
Inlet Monitor, Outlet Monitor, Total
Monitor, Plane4AveVel Monitor,
Plane4MinVel Monitor, Plane4MaxVel
Monitor,
ConcentrationSurfaceLakeWater
Monitor,
ConcentrationVolumeLakeWater
Monitor]
Horizontal
10
ConcentrationSurfaceLakeWater
Time Step
100000
Off
1

ConcentrationVolumeLakeWater
Time Step
100000
Off
1

MassFilow Inlet
Iteration
5000
Off
1

MassFlowOutlet
Iteration
5000
Off
1

Velocity_Plane4AveVel
Iteration
5000
Off
1

Velocity Plane4MaxVel
Iteration
5000
Off
1

Velocity_Plane4MinVel
Iteration
5000
Off
1

MassFlowTotal
Iteration
5000
Off
1

572
154

572
154

142
2
2
426

154
493496
2460

493496
2460

.13 Representations
+-i Geometry
+-2 Initial Surface

I I

'-1 Regions
I ,-i Lake

I I

1 +-1 Boundaries
I +-1 FreeSurface
I +-2 Inlet
I +-3 Outlet
I "-4 Soil

-2 Feature Curves
' -1 Edges

+-3 Remeshed Surface

I "-i Regions
I -1 Lake

I I

Faces
Edges

Faces
Edges

Faces
Faces
Faces
Faces

Edges
Faces
Edges

Faces
Edges
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+ I -1 Boundaries
I +-1 FreeSurface
i I +-2 Inlet

1 +-3 Outlet
I "-4 Soil

] " -2 Feature Curves
I -1 Edges

1 -4 Volume Mesh
I I
I I
1 +-1 Finite Volume Regions
I 1 -1 Lake
I I I
I I I
I 1 -1 Finite Volume Boundaries
I 1 +-1 FreeSurface
I 1 +-2 Inlet

1 +-3 Outlet
I .-4 Soil
1 -2 Cell Sets
+-14 Coordinate Systems
+-15 Tables
+-16 Units
+-17 Field Functions
+-i8 Volume Shapes
I '-1 Block I

Faces
Faces
Faces
Faces

Edges
Cells
Interior Faces
Vertices

Cells
Interior Faces
Vertices

Faces
Faces
Faces
Faces

Preferred System

Coordinate System
Comer1

250750
32
94
242620

2460
748386
2880831
1761870

748386
2880831
1761870

126581
30
176
126832

United States Customary System

Laboratory
[295.00000120147945,
558.9999802156383, -
1.4999999696501283] ft,ft,ft
[304.9999897874246, 576.0,
5.000000159571489] ft,ft,ft

Comer2

+-19 UserCode
+-20 Data Set Functions
+-21 Layouts
I "-1 default
+-22 Data Mappers
+-23 Motions

I '-1 Stationary
+-24 Reference Frames
I -1 Lab Reference Frame

Solution

Accumulated CPU Time over all processes (s) 641294.4330000208
Elapsed Time (s) 641294.4820000213
Time Level 1947
Solution Time 169122.0
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volume Average of MassFraction of WaterLake

Part value

Lake 3.658991e-01

Total: 3.658991e-01

Surface Average of MassFraction of waterLake

Part value

Lake: FreeSurface 4.209259e-01

Total: 4.209259e-01
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Appendix J8.6

Additional information requested by the U.S. Nuclear Regulatory
Commission on June 2 7th 2013.

References:

1. U.S. N.R.C. letter, "Subject: LaSalle County Station, Units 1 and 2 - Request
for additional information related to license amendment request to technical
specification 3.7.3 Ultimate Heat Sink (TAC. NOS. ME9076 and ME9077)", June
27, 2013.
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This appendix is added in response to the U.S. N.R.C. request for
additional information for the review of CFD and entrance mixing conclusions
[Sec. 6, Ref. 1].

Reauest "a":

The dimensions of the inlet channel are shown in Figure J-4 in the main
body of the calculation. As seen, the channel cross-section is modeled as a
rectangular area 8 feet wide and 3.5 feet high, which is an accurate
representation of the actual inlet channel. The inlet velocity of the water is equal
to approximately 3.07 ft/s, which corresponds to 86 ft3/s (see Section J.2.1.5 in
the main body of the calculation). This is an accurate modeling of the inlet water
velocity based on the dimensions of the discharge channel. The roughness of the
bottom of the UHS (including the silt layer) is assumed to be 5 in. As indicated in
Assumption J3.3 in the main body of the calculation, this value does not
significantly affect the result of the analysis which is the overall water flow pattern
and speed within the UHS.

Figures J.8.6-1 to J.8.6-3 show the nodalization used at the inlet region of
the UHS model (see also Section J2.1.4 in the main body of the calculation).
Figure J.8.6-1 shows a to-scale perspective side view of the UHS inlet channel.
The dimensions the channel are show in Figure J-4 in the main body of the
calculation. Figure J.8.6-2 shows a to-scale perspective bottom view of the same
region, while Figure J.8.6-3 shows the mesh at the mid-level plane of the UHS.

.4

Figure J8.6-1. Detail of the mesh at the inlet boundary (perspective side view)
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Figure J8.6-2. Detail of the mesh at the inlet boundary (perspective bottom view)

Co0 VP ... ----

Figure J8.6-3. Detail of the mesh at the inlet boundary (top view of the mid-level
plane)
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Request "b":

Figures J8.6-4 to J8.6-9 show the fluid velocity at the inlet region (images
are to scale) including the top surface, horizontal mid-elevation plane and a
vertical cross-section along the inlet channel and UHS (with details of the mesh).

Velocir. Magnitude (ft/s)
_ 0.00000 0.62774 1.2555 1.8832 2.5110 3,1387

Figure J8.6-4. Water velocity on the free surface at inlet region

Vekoadyl Magnitude (ft/4)
0.oo000 0.42756 U.551 L627 2.51I2 3.1378

Figure J8.6-5. Water velocity at the mid-plane of the UHS
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Figure J8.6-6. Location of the vertical cross-section across the inlet channel and
UHS (used in the figures below)

Xý

VW=*ity AagnI~ide (M u)
1.2591 1.88870.0000 0.62956 2.5183 3.1478

Figure J8.6-7. Water velocity on the vertical cross section along the inlet channel
and UHS (see Figure J.8.6-6). Note: The scale of the y-axis is 3.5 times larger

that the scale of the x-axis.
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.v ý 0.0= 0.62966
Velocity: Magnitude (ft/f)
1.2591 1.6887 2,5183 3.1478

Vý

Figure J8.6-8. Water velocity on the vertical cross section along the inlet channel
and UHS (see Figure J.8.6-6) with details of the mesh. Note: The scale of the y-

axis is 3.5 times larger that the scale of the x-axis.

Velocit Magnitude (ft/a)
12569 78887O0.J O,2Q?56

000WO 0 &I"A
...... ... ....

2.5182 3.1478

Figure J8.6-9. Water velocity on the vertical cross section along the inlet channel
and UHS (see Figure J.8.6-6) with details of the mesh (close-up view of the inlet)
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Request "c":

Figure J8.6-10 shows the two recirculation loops at the entry region. The
following variables are estimated from the CFD results (see Figure J8.6-10):

Mass flow rate in section SI:
Mass flow rate in section S2:
Mass flow rate in section $3:
Mass flow rate entering the UHS:

Mean return period in Loop A:
Mean return period in Loop B:

L Lo,

CS.

Loop A

184.5 ft3/s
52.4 ft3/s ( -61% of plant flow to the UHS)
46.1 ft3/s ( -54% of plant flow to the UHS)
86.0 ft3/s

-,1 hour
-14 hours

Figure J8.6-10. Recirculation loops at the entry region
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Request "d":

The use of constant density fluid and thermal stratification effects in the
UHS are addressed in Attachment N, Section N6.4.

The purpose of the CFD analysis is to evaluate the water flow pattern in
the man-made Ultimate Heat Sink (UHS) at LaSalle County Generating and to
provide effective lake volume and surface area for use in the S&L LAKET-PC
computer program. Recirculation regions are present in the UHS due to its
shape, which causes the water to flow in a non-straight path. Since water can be
practically considered an incompressible fluid, the average velocity distribution
within the UHS is governed by the conservation of mass. Changes in average
water temperatures within the range of expected values (-100'F to 120'F)
produce small changes in water properties and thus may marginally affect the
local water velocity distribution. However, these changes would not cause a
significant change in the UHS overall water flow pattern and thus to the size of
the recirculation regions. Therefore, the results of the CFD calculation are
insignificantly affected by a change in water temperature.
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Attachment K Preparation of Hourly Meteorological Data
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Preparation of Hourly Meteorological Data Used for Cooling Lake Analysis

I Purpose

This attachment describes update of an meteorological. data input file provided to support a
validation :study of the cooling lake at the LaSalle.County Nuclear Generating Station, ea
Marseilles, IL. The file Was expanded to include older data collected from January 1,1095 -
December 31,2004. The updated file now includes the period of record from January 1, 1995 -
September30,2010.

2 Parameters Included In the Meteorological Data File

The meteorological data file was compatible with the Laket program (Reference 1), which S&L
uses to. evaluate the thermal performance of cooling lakes. The parameter content and digital
format of Laket meteorological files arelisted in Table 1.

3 Meteorological Data, Selection

Wind and temperature data were taken from an on-site meteorological tower at the. generating
stationL. The on-site tower measured the dry-bulb -temperature and wind'speed/direction at thuft
levels. 33 A,4 200 ft. and 375 ft above ground level, Wind speed/directi.on and dry-bulb
temperature from the lowest level (33 ft., or 10,1 meter) level were extracted for use, in Laket.
The on-site meteorological tower contractor supplied the on-site tower data in the form of digital
'text file.

The on-site meteorological tower did not collect hourly humidity, preipitation type, cloud height
and cloud cover, which are required inputs for Laket. These parameters were taken from a
National Weather Service observing station at the Peoria, IL airport (station identifier KPIA).
That weather station is located approximately 70 miles southwest of the generating station.

4' Raw Meteorological Data

Observed ('raw")-meteorological data from KPIA were used to developfthe.meteorOlogical data
input file for Laket. Raw dataywre purchased from the National Climatic Data Center (NCDC)
in Asheville; NC. Two separate digital files were purchased. These two files are briefly
described-below.

(1) Surface -Weather Observations

Raw surface weather observations.(Refercnce 2) from KPIA covered the period. of record
from January 1, 1995. through December 31, 2004. 'NCDC. subject.smeteorological data
to ngorous quality control checks before archiving it Nevertheless, meteorological
databases sfill typiCally include gaps and data values outside of valid ranges. The'
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archived data included most of the weather parameters required by Laket (Table 1), with
the following exceptions: freezing precipitation code, solar radiation_, atmospheric
tadiation, and partial pressure of water vapor. S&L estimated those parameters using
standard methods. To check the thermodynamic consistency of the input data,.S&L
estimated hourly wet bulb temperature, dew point temperature and humidity to ensure.
consistency between those parameters and the (on-site) dry-bulb temperature. In
instances when the dew point temperature at KPIA exceeded the dry-bulb temperature at
the on-site meteorological tower, the dew point temperature at KPIA was.setV equal to the
dry-bulb temperature observed atthe on-site tower. 'This ensured thermodynamic
consistency between the relative humidity and the: dry-bulb, wet-bulb.temperature and'
dew point-temperatures.

P) precipitation Data

Raw hourly digital precipitation data (Reference 3),'from IKIA were available for the
period of record from January 1, 1995 throtgh December 31, 2004.

5 Creating Input Meteorological Data for Laket

S&L. utes a series of modular computer programs collectively called the:Surface Data& Generator
("Surgen") and judgements and adjustments-by a qualified,- experienced, professional
meteorologist to, create digital meteorological data files for input into Laket. Key requirements'
of Laket include a specific set of weather parameters and specific digital format (Table 1), and a
complete meteorological database with no bad (out of range), or missing, parameters. Surgen
modules are executed independently and perform the following functions.

(1), Interpret the unique digital formats of raw surface weather observations and precipitation

data'and"ext•a.t required meteorological parameters.

(2) Convert, numeriCunits of extracted pa•ameters, to those.required by. the Laket program.

(3).'Scan"hourly surface weatherobservations, and identify periods when values. for selected
parameters are either missing or invalid (outside -of acceptable ranges). Tho* peiiods.are
identified by. starting,-and ending'date, and-by the length of each gap (in hours).

(4). Scan hourly surface weather observations, identify periods within the digital file when

whole days or specific, hours. are missing;. insert niew, or blank records into the file to. fill
time gaps.

(5) Estimate values for the following weather parameters: an indicator whether precipitation
is liquid or frozen, solar radiation reaching the lake-surface, atmospheric radiation
reaching the. lake surface, partial pressure of water vapor in the atmosphere, wet bulb
t emperature and dew point temperature.
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(6) Perform simple linear interpolation of weather parameter values through gaps. and insert
the new interpolated values into the database.

(7) Allow insertion of manually.'selected substitution values into gaps in the database that are
judged not to be suitable for simple linear interpolation.

(8) Translate processed and adjusted databases into the format required by the Laket
program.

Since the project required combining wind and temperature data from an on-,site meteorological
tower with data coUected at another site;(Peoria, IL), S&L developed a project-specific,
FORTRAN program which merged the" on-site wind speed/direction and dry-bulb temperature
data with other data from KPLA. The program produced a single input file that was- subsequently
processed With Surgen, as described above,

6 Review and Adjustment of Meteorological Data.

Sutgen identified short periods of missing, or bad (out of range) raw meteorological data ahd
iused linear interpolation to -fill short gaps that were generally 1-2 hours, long. However, there
were .three periods identified which had d-ta gps too long for linear interpolation. Datawere
manually substituted from Peoria in these periods. These periods are listed below:
Winddirection and speed from Peoria, IL was. used for the following periods:

(1) 10/30/97 21:00 local standard time.(LST) through 11/03/97 14:00 LST
(2) 08/23/02 05:00, LST through 09/04/02 11:00 LST

The anemometer height. at Peoria during both of these time periods was 32.8 ft
(10,-meters) (Reference 4).

Dry bulb temperkture from Peoria, IL used for the: following period:

(3) 06/15/98 08:00 LST through'06/16/98 11 :00,LST

7 Laket Meteorological -Input File

Surgen produced a single Laket meteorological'input file which was appended to the original
meteorological data file produced -in 20.11. The specifications of the original and combined
(updated) file are listed below

PROJECT NO. 11333-297



CALCULAMON NO. L-002467 REVIMON No- 8 ATTAcHMENT K, PAGEK5 of K6

Originial file:
Name: PIALSL050.J)AT
Type; ASC text
Size: 7,773 Kb
Creatfon date/time:- 3/17/2011 4:04 PM

Updatedfile:
Name: PLALSL9510.DAT
Type: ASC text
Size: 21,301 Kb
-Creation date/time:. 3/9/2012 11:08. AM

The updated meteorological data. file was tested with a short Laket input file to ensure that Laket
could read the updated meteorological data file. Laket read the updated meteorologial :data file
nomily..

8 Wind Sensor Height

The W*ind speed/direction sensor height is'an inputin Laket. The. wind ýspeed and direction Were
taken from the 33 ft. (10.1 ,meter)'level.of the on-site meteorological tower at the generating.
station.

9 References

1. -Sargent.& Lundy. (S&L), 2004. "LAKET-PC, A One Dimensional Lake Thermal Prediction
Program, S&L Program Number LAK 03.7,292-2.2' Revision .0, October 30, 2004, User
Manual', S&L, Chicago IL.

2. National Climatic Data Centet (NCDC), 2006. 'Tderal Climate Complex Data
Documentation for Integrated Surface Datae, August 25, 2006. Published by NCDC,
.Asheville:, NC.

3't. National Climatic Data Center (NCDC), 2000. "Data Documentation for Hourly

Precipitation Data'TD-3240", November 15,2000, Published by NCDC, Asheville, NC.

4. National Climatic Data Center .(NCDC), 2012. Data file "anem elevinf" referenced'in
"Data Documentation for Data Set 6421 (DSI-6421) Enhanced hourly wind station data for
the: cont'guous United States" Nationa Climatic Data Center, Asheville North Carolina.

Website:.htft://www.wcc.nrcs.usda.gov/ftpref/suport/climate/wind dayl'/td6421f.pf
Accessed March, 2012.
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Table.1. Pabweters, and Digital Record Format of the

Standard'Weither Data File Used by. S&L ULikt Program

Field

2
13
4
5

6

7

.9-

1!
12
13
14
*15

17
18
Is

Parameter Units

Station Code Number 5dig .fs
'Year 4 dlitl,
Month- 2 digits
Day 2,dlgs
,Hour of Day
(OD (mldnIlg)-23. (11 pm)) 2 digits
Cloud Ceillng Heightabove feet
Ground Level
Direction Sectr-frorn which
Wind Blows ((N) - 16(NNW))
,Wind Speed knots
DrY B4lb Temperature deg F
Wet Bulb Temperature- 4eg F
Dew Point Tapetature, deg F
Relative Humidity percent
Station.Atm phnrid Pressure inches Hg
Cloud CoVer Tenths.
Freezing Precipitation Code 1 digit
000-HqUr Total Water t001119 inches
Equivalent Predpiltation
Solar Radiation 'Btuttf-hour
Atmospheric Radiation BtulIf-hour
Peitl,Pte§surerqf Water inchesHg

Vapor

Lower upper Digital
UmIt Umit Format.

F70
F6.0
F4;0
F4.0

F9.2
0 70,000 F9.2

-:1291 10
-12, 136
-129 136
P 100
,25.69 32.01
00: 10
0 -liquid I;-solid
0 1,200

0 4,000
'S 220
9 2.00

F9.2
F9.2

09.2-F9.2
9•.2

F9.2
F9.2
F9.2
F9.2

F9.2
F9•2

F9.2
FS.2
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L1.0 PURPOSE

The purpose of this attachment is to determine the Core Standby Cooling System (CSCS)
temperature rise across the plant for Measurement Uncertainty Recapture Power Uprate
(MUR PU) and Extended Power Uprate (EPU) based on the new heat load to the Ultimate
Heat Sink (UHS) determined in L-002453 [Ref. L5.1]. This temperature rise is to be used
in the LAKET-PC [Ref. L5.3] model of the LaSalle County Station UHS.
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L2.0 METHODOLOGY

The plant temperature rise is used in LAKET-PC [Ref. L5.3] to compute the rise in water
temperature caused by the heat rejected to the UTS during the postulated accident.

There are two types of heat loads that are considered when determining the CSCS
temperature rise across the plant: 1) the total generated heat load and 2) the sensible heat
load. The total generated heat load can be further divided into decay heat load, pump heat
load and cooler heat load. Heat load from the spent fuel pool is not considered since it is
improbable that required operator actions could be performed in the post-Loss Of Coolant
Accident (LOCA) reactor building environment (Assumption L3.4). The total heat load,
consisting of the generated heat load and the sensible heat load, is the heat rejection to the
UHS and is used to determine the plant temperature rise.

The total generated heat load (Design Input L4.1) is computed for various time steps
between zero seconds and 1E+9 seconds in Calculation L-002453 [Ref. L5.1]. Linear
interpolation of the results from L-002453 is used to determine the integrated total
generated heat load at each time step.

The total sensible heat load is determined to be 1.22E+09 BTU (Design Input L4.2). It is
assumed that all sensible heat is dissipated to the UHS at a constant rate within six hours
(See Assumption L3.2).

Once the heat rejection to the UHS is determined by adding the total generated head load
and the sensible heat load, the temperature rise through the plant is determined by the
following equation:

AT- Q (Eq. L3-1)
Cpm

where:
AT = plant temperature rise [OF]

Q = heat rejection rate to the UHS [BTU/hr]
Cp = specific heat capacity of water [BTU/(Ibm 0-F)]
m = mass flow rate [lbm/hr]

The mass flow rate is determined by converting the CSCS volumetric flow rate of 86 ft3/s

(Assumption L3.3) to a mass flow rate at a density of 62.0 lbm/ft3 (Assumption L3.1).

L2.1 Computer Programs and Software

The analysis performed herein utilizes Microsoft Excel® 2003 [Ref. L5.4], which is
commercially available. The validation of Excel is implicit in the detailed review of all

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L5 of L58

spreadsheets used in this analysis. All computer runs were performed using PC No.
ZD6661 under the Windows XP operating system. Excel Add-in function STMFUNC is
used to calculate the thermal properties of water and steam at varying operating conditions
[Ref. L5.5]. The Excel Add-in function STMFUNC has been validated and approved for
use in accordance with the S&L Quality Assurance (QA) program.
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L3.0 ASSUMPTIONS

L3.1 Water Properties - The properties of water are evaluated at a temperature of 1000F and
atmospheric pressure. The density and specific heat capacity of water at 100°F and I atm
are 62.0 lbm/ft3 and 0.998 BTU/Ibm-°F, respectively [Ref. L5.5].

L3.2 Sensible Heat Load from Reactor Coolant System - It is conservatively assumed that all of
the sensible heat from the reactor and the primary system is dissipated to the UHS within
six hours. One-sixth of the heat is assumed to be rejected per 1-hour time step until the full
sensible heat load is rejected by the sixth hour. This is based on the assumption that the
temperature within the reactor will be at 1 00°F within six hours.

L3.3 CSCS Volumetric Flow - The total plant flow during the UHS analysis is assumed to be
38,600 gpm (86.0 ft3/s). The total flow is based upon the cumulative flow contribution
from thirteen CSCS pumps operating at design flow conditions (eight Residual Heat
Removal (RHR)-Service Water pumps, 4,000 gpm each; three Diesel Generator (DG)
pumps, two at 1300 gpm and one at 2,000 gpm; and two High Pressure Core Spray DG
pumps, 1000 gpm each) (See Attachment D).

L3.4 Spent Fuel Pool Heat Load - Heat load from the spent fuel pool is not considered because it
is improbable that required operator action (RHR alignment) could be performed in the
post-LOCA reactor building environment. Instead, the fuel pool emergency makeup
pumps are modeled as providing required makeup flow to the fuel pools at 600 gpm [Ref.
L5.2].
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L4.0 DESIGN INPUTS

L4.1 Total Generated Heat Load - The total generated heat load rejected to the UHS following a
LOCA for one unit while the second unit is in normal shutdown from maximum power is
determined in L-002453 [Ref. L5.1]. These results are presented in Appendix L9.1 for
MUR PU and Appendix L9.3 for EPU.

L4.2 Sensible Heat - The sensible heat load is 1.22E+09 BTU, per L-002453 [Ref. L5.1].

L4.3 CSCS Pump Curves - The CSCS pump curves are provided in Attachment D of this
calculation.
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L6.0 CALCULATIONS

L6.1 Total and Integrated Generated Heat Load Rejected to the UHS

The total generated heat load rejected to the UHS following a LOCA for one unit while the
second unit is in normal shutdown from maximum power is determined for MUR PU (3559
MW,) and EPU (4067 MW,) in L-002453 [Ref. L5.1]. These results are presented in
Appendix L9.1 for MUR PU and Appendix L9.3 for EPU and are used to determine the
temperature rise through the plant.

L6.2 Plant Temperature Rise

In order to facilitate the creation of a LAKET-PC [Ref. L5.3] input file, the plant
temperature rise results are determined in one hour increments. This requires linear
interpolation of the integrated total generated heat load found in L-002453 [Ref. L5.1] to
determine the integrated total generated heat load at hourly intervals. Adding the
integrated total generated heat load and the sensible heat load gives the total heat load,
which is the heat rejected to the UHS used to determine the plant temperature rise. The
plant temperature rise is calculated in Excel using Eq. L3-1. The results of this calculation
are shown in Appendix L9.2 for MUR PU and Appendix L9.4 for EPU.
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L7.0 SUMMARY AND CONCLUSIONS

The CSCS temperature rise across the plant following a postulated accident is determined
in hourly intervals in order to be used as input to LAKET-PC [Ref. L5.3]. These results are
given in Appendix L9.2 for MUR PU and Appendix L9.4 for EPU.
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L8.0 LIMITATIONS AND OPEN ITEMS

L8.1 Limitations

None.

L8.2 Open Items

None.

ATTACHMENT L, PAGE Lll of L58
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APPENDIX L9.1: MUR PU TOTAL GENERATED HEAT LOAD [Ref. L5.11

Time
(seconds)

Time
(hours)

Unit 1
Decay Heat

Load
(Btu/hr)

Unit 2
Decay Heat

Load
(Btu/hr)

Pump
Heat
Load

(Btu/hr)

Cooler
Heat
Load

(Btu/hr)

Fuel Pool
Heat
Load

(Btu/hr)

Total
Generated
Heat Load

(Btu/hr)

Integrated
Generated
Heat Load

(Btu)

0 2.78E-11 1.2143E+10 1.2143E+10 4.15E+07 5.04E+07 0.OOE+00 2.44E+10 I -0-

1.OOE-01 2.78E-05 1.2049E+10 1.2049E+10 4.15E+07 5.04E+07 0.OOE+00 2.42E+10 6.75E+05

1.50E-01 4.17E-05 1.1688E+10 1.1688E+10 4.15E+07 5.04E+07 O.OOE+00 2.35E+10 1.01E+06

2.OOE-01 5.56E-05 1.1329E+10 1.1329E+10 4.15E+07 5.04E+07 0.OOE+00 2.27E+10 1.33E+06

4.OOE-01 1.11E-04 9.0741E+09 9.0741E+09 4.15E+07 5.04E+07 O.OOE+00 1.82E+10 2.47E+06

'-6.0OE-01 1.67E-04 7.1763E+09 7.1763E+09 4.15E+07 5.04E+07 0.OOE+00 1.44E+10 3.37E+06

8.OOE-01 2.22E-04 5.9984E+09 5.9984E+09 4.15E+07[5.04E+07 .00E+00 1.21E+10 4.11E+06

1.OOE+00 2.78E-04 4.1175E+09 4.1175E+09 4.15E+07 5.04E+07 O.OOE+00 8.33E+09 4.68E+06

1.50E+00 4.17E-04 2.9956E+09 2.9956E+09 4.15E+07 5.04E+07 0.OOE+00 6.08E+09 5.68E+06

2.OOE+00 5.56E-04 1.8821E+09 1.8821E+09] 4.15E+07 5.04E+07 0.OOE+00 3.86E+09 6.37E+06

4.OOE+00 1.11E-03 8.9758E+081 8.9758E+08 4.15E+07 5.04E+07 O.OOE+00 1.89E+09 7.96E+06

6.OOE+00 1.67E-03 7.4167E+08 7.4167E+08 4.15E+07 5.04E+07 0.OOE+00 1.58E+09 8.93E+06

* 8.OOE+00 2.22E-03 6.9018E+08 6.9018E+08 4.15E+07 5.04E+07 0.00E+00 1.47E+09 9.77E+06

1.OOE+01 2.78E-03 6.3979E+08 6.3979E+08 4.15E+07 5.04E+07 O.OOE+00 1.37E+09 1.06E+07

1.50E+01 4.17E-03 5.9280E+08I 5.9280E+08 4.15E+07 5.04E+07 0.OOE+00 1.28E+09 1.24E+07

2.OOE+01 5.56E-03 5.5625E+08 5.5625E+08 4.15E+07 5.04E+07 O.OOE+00 1.20E+09 1.41E+07
4.00E01 _1.11E-02 4.8801E+08 4.8801E+08 4.15E+07 5.04E+07 0.OOE+00 1.07E+09 2.04E+07
6.OOE+01 1.67E-02 4.5158E+08 4.5158E+08 4.15E+07 5.04E+07 0.00E+00 9.95E+08 2.62E+07

8.OOE+01 2.22E-02 4.2487E+08 4.2487E+08 4.15E+07 5.04E+07 O.OOE+00 9.42E+08 3.15E+07

1.00E+02 2.78E-02 4.0714E+08 40714E+08 4.15E+07 5.04E+07 0.00E+00 1 9.06E+08 3.67E+07

_________ 2.78E_02 4.0714E+08 4.0714E+08t4.15E+07 5.04E__07 _________ 9.06E__08 3.67E__07

1.50E+02 4.17E-02 3.7703E+08 3.7703E+08 4.15E+07 4E+07 0.OOE+0 846E+08 4.88E+07

2.OOE+02 5.56E-02 3.5699E+08I 3.5699E+08[ 4.15E+07 5.04E+07 0.OOE+00 8.06E+08 6.03E+07

4.OOE+02 1.1 1E-01 3.1364E+08 j 3.1364E+08I 4.15E+07 5.04E+07 0.OOE+00 7.19E+08 1.03E+08

6.OOE+02 1.67E-01 2.8899E+08 2.8899E+08 4.15E+07 5.04E+07 0.OOE+00 6.70E+08 1.41E+08

8.OOE+02 2.22E-01 2.7090E+08j 2.7090E+08 4.15E+07 5.04E+07 O.OOE+00 6.34E+08 1.77E+08

1.OOE+03 2.78E-01 2.5657E+08 f 2.5657E+08 4.15E+07 5.04E+07 0.00E+00 6.05E+08 2.12E+08
1.50E+03 4.17E-011 2.3010E+08 2.3010E+08.4.15E+07 5.04E+07 0.00E+00 5.52E+08 . 2.92E+08

2.OOE+03 5.56E-01 2.1128E+08l 2.1128E+08 4.15E+07 J 5.04E+07 0.OOE+00 5.14E+08 . 3.66E+08

4.OOE+03 1.11E+00 1.7000E+08 1.7000E+08 4.15E+07 5.04E+07 O.OOE+00 4.32E+08 6.29E+08

6.OOE+03 1.67E+00 1.5045E+08 1.5045E+08 4.15E+07 5.04E+07 0.OOE+00 3.93E+08 I 8.58E+08

8.OOE+03 2.22E+00 1.3867E+08 1.3867E+08 4.15E+07 5.04E+07 0.OOE+00 3.69E+08 1.07E+09

1.OOE+04 2.78E+00 1.3065E+08 1.065E+08 4.15E+07 5.04E+07 0.OOE+00 3.53E+08 1.27E+09

1.50E+04 4.17E+00I 1.172E0 1.1772E+08 4.15E+07 5.E+07 ooo 37 1.74E+09
2.00E+04 5.56E+00 1.0961E+08 1.0961E+08 4.15E+07 5.04E+07 O.OOE+00 3.11E+08 2.19E+09

4.OOE+04 1.11E+01~ 9.2502E+0709.2502E+07 4.15E+07 5.04E+07 0.OE+00 2.77E+08 3.82E+09

6.OOE+04 1.67E+01 8.3225E+07 ' 8.3225E+07 4.15E+07 5.04E+07 ._..00.... 2.58E+08 5.3.1E+09 "

8.OOE+04f_2.22+01 7.6947E+07 1_7.6947E+071 4.1i5E+07 5.04E+07 0.OOE+0O 2.46E+08 16,7E+0
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Time
(seconds)

Time
(hours)

Unit 1
Decay Heat

Load
(Btulhr)

Unit 2
Decay Heat

Load
(Btu/hr)

Pump
Heat
Load

(Btulhr)

Cooler
Heat
Load

(Btu/hr)

Fuel Pool
Heat
Load

(Btulhr)

Total
Generated
Heat Load

(Btulhr)

Integrated
Generated
Heat Load

(Btu)

8.64E+04 2.40E+01 j 7.5332E+07 7.5332E+07 4.15E+07 5.04E+07 O.OOE+00 2.43E+08 7.14E+09

1.OOE+05 f_2.78E+01 J 7.2333E+07 7.2333E+07 4.15E+07 5.04E+07 0.OOE+00 2.37E+08 8.05E+09
I1.50E+05 4.17E+01 6.4076E+07 6.4076E+07 4.15E+07 5.04E+07 O.OOE+00 2.20E+08 { 1.12E+10

1.73E+05 14.81E+01 6.1296E+071 6.1296E+07- 4.15E+07 5.04E+07 O.OOE+00 2.15E+08 1.26E+10

2.00E+05 _ _5.56E+01 5.8479E+07 5.8479E+07 4.15E+07 5.04E+07 O.OOE+00 2.09E+08 1.42E+10

2.59E+05 7.19E+01 5.3585E+07 5.3585E+07 4.15E+07 5.04E+07 O.OOE+00 1.99E+08 1.75E+10

3.46E+05 9.61E+01 4.8291E+07 4.8291E+07 4.15E+07 5.04E+07 0.00E+00 1.89E+08 2.22E+10

4.OOE+05 1.11E+02 4.5680E+07 4.5680E+07 4.15E+07] 5.04E+07 O.OOE+00 1.83E+08 2.50E+10

4.32E+05 1.20E+02 4.4345E+07 4.4345E+07 4.15E+07 5.04E+07 O.OOE+00 1.81E+08 2.66E+10

6.OOE+05 1.67E+02 3.8880E+07 3.8880E+07 4.15E+07 J 5.04E+07 O.OOE+00 1.70E+08 3.48E+10

8.OOE+05 2.22E+02 3.4485E+07 3.4485E+07 4.15E+07 f 5.04E+07 .OOE+00 1.61E+08.. 4.40E+10

8.64E+05 2.40E+02 3.3392E+07 3.3392E+07 4.15E+07 f 5.04E+07 O.OOE+00 1.59E+08 4.68E+10

1.OOE+06 2.78E+02 3.1425E+07 3.1425E+07 4.15E+07 5.04E+07 O.OOE+00 1.55E+08 5.27E+10
1.50E+06 4.17E+02 2.6556E+07 2.6556E+07 4.15E+07 5.04E+07 0.OOE+00 1.45E+08 7.36E+10

1.73E+06 4.81E+02 2.5050E+07 2.5050E+07 4.15E+07 5.04E+07 0.OOE+00 1.42E+08 8.27E+10

2.OOE+06 5.56E+02 2.3544E+07 2.3544E+07 4.15E+07 5.04E+07 0.OOE+00 1.39E+08 9.33E+10

2.59E+06 7.19E+02 2.1055E+07 2.1055E+07 4.15E+07 5.04E+07 0.00E+00 1.34E+08 1.16E+11
3.46E+06 9.61E+02 1.8457E+07 1.8457E+07 4.15E+07 54+07 .0E+00 1.29E+08 1.47E+11
4.46E+06 1.11E+03 1.7230E+07 1.7230E+07 4.15E+07 5.04E+07 0.00E+00 1.26E+08 1.67E+1 1

4.32E+06 1.20E+03 1.6623E+07 1.6623E+07 4.15E+07 5.04E+07 0.00E+00 1.25E+08 1.78E+11

6.00E+06 1.67E+03 1.4207E+07 1.4207E+07 4.15E+07 5.04E+07 0.OOE+00 1.20E+08 2.35E+11

8.00E+06 2.22E+03! 1.2276E+07 1.2276E+07 4.15E+07 5.04E+07 0.00E+00 1.16E+08 3.01E+11

1.00E+07 2.78E,03 1.0848E+07 1.0848E+07 4.15E+07 5.04E+07 0.00E+00 1.14E+08 3.65E+1 1

1.50E+07 4.17E+03 8.3941E+06 8.3941E+06 4.15E+07 5.04E+07 [.00E+00 1.09E+08 5.19E+1 1

2.00E+07 5.56E+03 6.8375E+06 6.8375E+06 4.15E+07 5.04E+07 0.00E+00 1.06E+08 6.68E+11

4.00E+07 1.11E+04 3.9791E+06 3.9791 E+06 4.15E+07 5.04E+07 0.00E+00 9.99E+07 1.24E+12

6.00E+07 1.67E+04 2.7649E+06 2.7649E+06 4.15E+07 5.04E+07 0.00E+00 9.75E+07 1.79E+12

8.OOE+07 2.22E+04 2.0557E+06 2.0557E+06 4.15E+07 5.04E+07 0.00E+00 9.60E+07 2.32E+12

1.OOE+08 2.78 j 1.6E+06 1.6150E+06 4.15E+07 5.04E+07 0.OOE+00 9.52E+07 2.86E+12

1.50E+08 4.17E+04 1.0677E+06 1.0677E+06 4.15E+07 5.04E+07 0.00E+00 9.41E+07 4.17E+12

2.00E+08 5.56E+04 8.4451E+05 8.4451E+05 4.15E+07 5.04E+07 0.00E+00 9.36E+07 5.47E+12
4.00E+08 1.11E+05 5.8600E+05 5.8600E+05 4.15E+07. 5.04E+07 0.00E+00 9.31 E+07 1.07E+13-_ _

6.00E+08 1.67E+05 4.9627E+05 4.9627E+05- 4.15E+07 5.04E+07 0.00E+00 9.29E+07 1.58E+13

8.OOE+08 2.22E+05 4.3495E+05 4.3495E+05 4.15E+07 5.04E+07 0.00E+00 9.28E+07 ] 2.10E+13
1.+09 2.78650 4.15E+07 5.04+07 O.OOE+0 9.27E+07 2.61E+13I 1-
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APPENDIX L9.2: MUR PU PLANT TEMPERATURE RISE RESULTS

Starting Ending Integrated Total Total Heat Heat Rate Plant
Time Time Generated Sensible Added Timper Temperature
(hr) (hr) Heat Load Heat Added (BTU) Rise (OF)(BTU) (BTU) (BTU/hr)

0 1 5.77E+08 2.04E+08 7.81E+08 7.81E+08 40.75
1 2 9.85E+08 4.08E+08 1.39E+09 6.13E+08 31.98
2 3 1.35E+09 .L6.12E+08 I1.96E+09 I5.65E4-08 [29.49
3 4 J 1.69E+09 8.16E+0811 2.50E+09 5.44E+08 28.41

4 5 I 2.01E+09 I1.02E+09 3.03E+09 5.27E+08 27.50
5 5 6 2.32E+09 1.22E+09 3.54E+09 5.12E+08 26.73
6 7 2.61E+09 1.22E+09 3.84E+09 2.94E+08 15.35
7 8 2.91E+09 1.22E+09 4.13E+09 2.94E+08 15.35
8 9 3.20E+09 1.22E+09 I 4.42E+09 2.94E+08 15.35
9 10 3.49E+09 1.22E+09 . 4.72E+09 2.94E+08 [_ 15.35

1 10 11 3.79E+09 1.22E+09 5.01E+09 2.94E+08 15.35
i 11 12 4.06E+09 1.22E+09 5.28E+09 2.71E+08 14.12
12 13 4.33E+09 1.22E+09 j 5.55E+09 2.68E+08 I 13.97

______13 14 4.59E+09 1.22E+09 T 5.82E+09 2.68E+08 _ 13.97
•: 4 15 4.86E+09 1.22E+09 6.09E+09 2.68E+08 13.97

15 16 5.13E+09 1.22E+09 6.35E+09 2.68E+08 13.97
16 17 5.39E+09 1.22E+09 6.62E+09 2.62E+08 13.70
17 18 5.64E+09 1.22E+09 6.87E+09 2.52E+08 13.16
18 19 5.90E+09 1.22E+09 L7.12E+09 I 2.52E+08 13.16

p 19 20 6.15E+09 1.22E+09 7.37E+09 2.52E+08 13.16
20 21 6.40E+09 J 1.22E+09 7.62E+09 i 2.52E+08 13.16
21 22 6.65E+09 1.22E+09 7.88E+09 2.52E+08 13.16
22 23 6.90E+09 1.22E+09 8.12E+09 2.46E+08 12.84

F 23 24 7.14E+09 f 1.22E+09 8.37E+09 2.44E+08 12.75
24 T 25 7.38E+09 1.22E+09 8.61E+09 2.40E+08 12.51
25 26 = 7.62E+09 1.22E+09 8.85E+09 I 2.40E+08 12.51
26 27 7.86E+09 1.22E+09 9.08E+09 I 2.40E+08 12.51

27 28 . 8.10E+09 1.22E+09 9.32E+09 2.37E+08 12.38
28 2 ____9 8.33E+09 1.22E+09 9.55E+09 . 2.28E+08 11.92
29 30 8.55E+09 1322E+09 9.78E+09 2.28E+08 I 11.92
30 31 8.78E+09 1.22E+09 1.OOE+10 I 2.28E+08 11.92
31 32 9.01E+09 1.22E+09 1.02E+10 2.28E+08 11.92
32 33 9.24E+09 1.22E+09 1.05E+10 2.28E+08 11.92

1 33 34 9.47E+09 1.22E+09 1.07E+10 2.28E+08 11.92
t34 35 9.70E+09 1.22E+09 1.09E+10 2.28E+08 11.92

11 35 _ 36 9.92E+09 1.22E+09 1.11E+10 2.28E+08 "' 11.92
1 36 37 1.02E+10 I 1.22E+09 1.14E+10 T.2.28E+08 I 11.92

37 38 1.04E+10 1.22E+09 1.16E+10 2.28E+08 11.92
-38 39 1.06E+10 1.22E+09 f 1.18E+10 2.28E+08 11.92

t 39 40 1.08E+10 [ 1.22E+09 1.21E+10 2.28E+08 11.92
40 41 1.11E+10 1.22E+09 1.23E+101 2.28E+08 11.92
41 42 j 1.13E+10 I 1.22E+09 [ 1.25E+10 2.25E+08 11.73
412•4 43 ]-1.15E+10 L 1.22E+09"1 1.27E+10 2.17E+08 11.34

I 43I 44 ] 1.17E+10 1.22E+09 I 1.29E+10 I 2.17E+08 11.34
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Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

44 45 1.19E+10 1.22E+09 .32E+10 2.17E+08 11.34
45 46 1.22E+10 1.22E+09 1.34E+10 _ 2.17E+08 11.34
46 47 1.24E+10 1.22E+09 1.36E+10 J 2.17E+08 11.34

47 48 1.26E+10 1 1.22E+09 1.38E+10 L2.17E+08 11.34
48 48 1.28E+10 1.22E+09 1.40E+10 2.12E+08 11.07

49 50 1.30E+10 1.22E+09 1.42E+10 2.12E+08 11.05
50 51 1.32E+10 1.22E+09 1.45E+10 2.12E+08 11.05

51 52 1.34E+10 1.22E+09 1.47E+10 2.12E+08 11.05
52 53 1.37E+10 1.22E+09 1.49E+10 2.12E+08 11.05

53 54 1.39E+10 1.22E+09 1.51E+10 2.12E+08 11.05
54 55 1.41E+10 1.22E+09 1.53E+10 2.12E+08 11.05
55 56 1.43E+10 1.22E+09 1.55E+10 2.08E+08 10.87

56 57 1.45E+10 1.22E+09 J 1.57E+10 2.04E+08 10.65
57 58 1.47E+10 1.22E+09 1.59E+10 2.04E+08 10.65

58 59 1.49E+10 1.22E+09 1.61E+10 2.04E+08 1 10.65
59 60 1.51E+10 J 1.22E+09 1.63E+10 2.04E+08 10.65
60 61 1.53E+10 1.22E+09 1.65E+10 2.04E+08 . 10.65
61 62 1.55E+10 1.22E+09 1.67E+10 J 2.04E+08 10.65

62 63 1.57E+10 j 1.22E+09 1.69E+10 2.04E+08 t 10.65
63 64 1.59E+10 .1.22E+09 1.71E+10 2.04E+08 10.65
64 65 1.61E+10 1.22E+09 1.73E+10 2.04E+08 1 10.65
65 66 1.63E+10 1.22E+09 1.75E+10 2.04E+08 " 10.65
66 67 1.65E+10 1.22E+09 1.78E+10 2.04E+08 10.65
67 68 1.67E+10 1.22E+09 1.80E+10 2.04E+08 10.65

68 69 1.69E+10 - 1.22E+09 1.82E+10 1 2.04E+08 10.65

69 70 1.71E+10 T 1.2E+09 1.84E+10 2.04E+08 10.65
70 71 1.73E+10 1.22E+09 1.86E+10 2.04E+08 10.65
71 72 1.75E+10 1.22E+09 1.88E+10 j 2.03E+08 10.62

72 73 1.77E+10 1.22E+09 1.90E+10 1.94E+08 10.12
73 74 1.79E+10 1.22E+09 1.92E+10 1.94E+08 10.12
74 75 1.81E+10 1.22E+09 1.94E+10 1.94E+08 10.12
75 76 1.83E+10 1.22E+09 1.95E+10 1.94E+08 10.12
76 77 1.85E+10 1.22E+09 1.97E+10 1.94E+08 10.12

77 78 1.87E+10 1.22E+09 1.99E+10 j 1.94E+08 10.12
78 79 1.89E+10 1.22E+09 2.01E+10 { 1.94E+08 10.12
79 80 1.91E+10 1.22E+09 2.03E+10 1.94E+08 10.12
80 81 1.93E+10 1.22E+09 2.05E+10 1.94E+08 10.12
81 82 1.95E+10 1.22E+09 2.07E+10 1.94E+08 10.12
82 83 1.97E+10 " 1.22E+09 2.09E+10 1.94E+08 10.12
83 84 1.99E+10 1.22E+09 2.11E+10 1.94E+08 10.12
84 85 2.01E+10 I1.22E+09 1 2.13E+10 1.94E+08 10.12
85 86 2.03E+10 1.22E+09 2.15E+10 1.94E+08 10.12
86 87 2.05E+10 1.22E+09 2.17E+10 1.94E+08 10.12

87 I 88 2.06E+10 1.22E+09 2.19E+10 1.94E+08 10.12
88 89 2.08E+10 , 1.22E+09 2.21E+10 1.94E+08 10.12
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Starting
Time
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Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

89 90 2.10E+10 1.22E+09 2.23E+10 F 1.94E*08 10.12
90 91 2.12E+10 I 1.22E+09 2.25E+10 1.94E+08 r 10.12
91 92 2.14E+10 1.22E+09 L 2.26E+10 1.94E+08 F 10.12

1 2.16E+10 9 1.22E+09 I 2.28E+10 1.94E+08•i 10.12
i 93 94 2.18E+10 1.22E+09 I 2.30E+10 I 1.94E+08 10.12

94 J95 j- 2.20E+10 1.22E+09| 2.32E+10 J 1.94E+08 10.12
95 96 2.22E+10 1.22E+09 2.34E+10 1.94E+08 10.12
96 97 2.24E+10 1.22E+09 2.36E+10 1.87E+08 9.75
97 98 2.26E+10 1.22E+09 * 2.38E+10 1.86E+08 9.70
98 99 2.28E+10 1.22E+09 2.40E+10 1.86E+08 9.70
99 100 2.29E+10 1.22E+09 2.42E+10 1.86E+08 9.70
100 101 2.31E+10 I 1.22E+09 2.44E+10 1.86E+08 9.70
101 102 2.33E+10 1 1.22E+09 2.45E+10 } 1.86E+08 9.70
102 103 2.35E+10 1.22E+09 2.47E+10I 1.86E+08 9.70
103 104 2.37E+10 I1.22E+09 2.49E+10 1.86E+08 9.70
104 105 2.39E+10 j 1.22E+09 2.51E+10 j 1.86E+08 9.70
105 106 2.41E+10 1.22E+09 2.53E+10 1.86E+08 9.70
106 107 2.42E+10 1.22E+09 2.55E+10 j 1.86E+08 9.70

Ii 107 108 2.44E+10 J 1.22E+09 2.57E+10 1.86E+08 9.70
108 109 2.46E+10 J 1.22E+09 2.58E+10 1.86E+08 9.70
109 110 2.48E+10 1.22E+09 2.60E+10 1.86E+08 9.70

110 110 1 2.50E+10{ 1.22E+09 2.62E+10 1.86E+08 9.70
11 112 j 2.52E+10 j 1.22E+09 j 2.64E+10j 1.82E+08 9.52
112 113 r 2.54E+10 1.22E+09 2.66E+10 1,82E+08 9.50
113 114 2.55E+10 1.22E+09 2.68E+10 1.82E+08 9.50
1 114 115 2.57E+10 1.22E+09 2.69E+10 1.82E+08 9.50
115 116 2.59E+10 { 1.22E+09 2.71E+10 1.82E+08 J 9.50
116 117 2.61E+10 I 1.22E+09 2.73E+10 1.82E+08 9.50
117 118 2.63E+10 1.22E+09 2.75E+10 1.82E+08 9.50
118 119 2.64E+10 1.22E+09 2.77E+10 1.82E+08j 9.50

119 120 2.66E+10 I 1.22E+09 j 2.79E+10 1.82E+08 9.50
120 121 2.68E+10 1.22E+09 J 2.80E+10 1.75E+08 9.14
121 122 2.70E+10 { 1.22E+09 2.82E+10 1.75E+08 9.14

, 1221 123 2.72E+10 j 1.22E+09 I 2.84E+10 1.75E+08 9.14
123 124 2.73E+10 I 1.22E+09 I 2.86E+10 1.75E+08 9.14
124 125 2.75E+10I 1.22E+09 2.87E+10 1.75E+08 9.14
125 126 2.77E+10 1.22E+09 2.89E+10 1.75E+08 9.14
126 127 2.79E+10 j 1.22E+09 2.91E+10 1.75E+08 9.14
127 128 2.89E+10 1.22E+09 2.93E+10 1.75E+08 9.14

iý 128 129 1 2.82E+10 J 1.22E+09 2.94E+10 1.75E+08 9.14
129 130 2.84E+10 1.22E+09 2.96E+10 1.75E+08 9.14

130 131 2.86E+10 1.22E+09 2.98E+10 1.75E+08 9.14
131 132 2.87E+10 1.22E+09 3.OOE+10 1.75E+08 9.14
132 133 2.89E+10 1.22E+09 3.01E+10 1.75E+08 9.14
133 134 j 2.91E+10 I 1.22E+09 3.03E+10 1.75E+08 9.14
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Starting
Time
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Generated
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(BTU)

Total
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Heat Added
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Heat Rate
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(BTUlhr)

Plant
Temperature

Rise (OF)

134 135 2.93E+10 I 1.22E+09 3.05E+1OI 1.75E+08 9.14
135 136 2.94E+10 1.22E+09 [3.07E+10 r 1.75E+08 9.14
136 137 _96E+10 1.22E+09 .308E+10 1.75E+08 9.14

137 [ 138 2.98E+10 1.22E+09 I 3.10E+10 1.75E+08 9.14
138 139 " 3.00E+10 1.22E+09 3.12E+10 1.75E+08 9.14
139- 140-- 3.01E+10 1.22E+09 3.14E+10 1.75E+08 9.14

140 141 3.03E+10 1.22E+09 3.15E+10 1.75E+08 9.14
141 142 3.05E+10 j 1.22E+09 3.17E+10 1.75E+08 9.14
142 143 3.07E+10 1.22E+09 3.19E+10 1.75E+08 9.14
143 144 3.08E+10 1.22E+09j 3.21E+10 1.75E+08 9.14

144 145 3.10E+10 1.22E+09 I 3.22E+10 1.75E+08 1 9.14
145 146 [ 3.12E+10 1.22E+09 . 3.24E+10 1.75E+08 9.14
__146 147 3.14E+10 1.22E+09 3.26E+10 1.75E+08 ! 9.14
147 148 3.15E+10 1.22E+09 3.28E+10 1.75E+08 . 9.14

148 149 3.17E+10 1.22E+09 3.29E+10 . 1.75E+08 9.14
149 150 3.19E+10 1.22E+09 3.31E+10 1.75E+08 9.14
150 151 3.21E+10 1.22E+09 3.33E+10] 1.75E+08 9.14
151 152 3.22E+10 1.22E+09 3.35E+10 1.75E+08 9.14

152 153 3.24E+10 I 1.22E+09 3.36E+10 1.75E+08 9.14
153 154 3.26E+10 1.22E+09 3.38E+10 1.75E+08 9.14

154 155 3.28E+10 1.22E+09 3.40E+10 1.75E+08 9.14
155 156 3.29E+10 1.22E+09 3.42E+10 1.75E+08 9.14
156 157 3.31E+10 1.22E+09 3.43E+10 1.75E+08 9.14

_, 157 158 3.33E+10 . 1.22E+09 I 3.45E+10 1.75E+08 9.14
158 159 3.35E+10 1.22E+09 3.47E+10 1.75E+08 9.14
159 160 3 3.36E+10 1.22E+09 3.49E+10 1.75E+08 9.14
160 161 3.38E+10 1.22E+09 3.50E+10 1.75E+08 9.14

P 161 162 3.40E+10 1.22E+09 3.52E+10 1.75E+08 f 9.14
162 163 3.42E+10 1.22E+09 3.54E+10 J 1.75E+08 9.14
163 164 3.43E+10 1.22E+09 3.56E+10 j 1.75E+08 9.14

164 165 3.45E+10 1.22E+09 3.57E+10"-1--.75E+08 9.14

165 166 3.47E+10 1.22E+09 3.59E+10 1.75E+08 9.14
166 167 3.49E+10 1.22E+09 3.61E+10 1.72E+08 8.97

167 I 168 3.50E+10 L1.22E+09 3.62E+1Oi 1.65E+08 8.63
168 169 3.52E+10 i 1.22E+09 T 3.64E+10 { 1.65E+08 3 8.63
169 170 3.54E+10 i 1.22E+09 3.66E+10 1.65E+08 8.63

170 171 3.55E+10 I 1.22E+09 + 3.67E+10 j 1.65E+08 8.63
171 172 3.57E+10 [ 1.22E+09 3.69E+10 1.65E+08 8.63
172 173 3.58E+10 I 1.22E+09 3.71E+1O0 1.65E+08 8.63
173 174 3.60E+10 I 1.22E+09 3.72E+10 1.65E+08 8.63

S174 175 3.62E+10 T 1.22E+09 3.74E+10 . 1.65E+08 8.63

__175 176 3.63E+10 1.22E+09 3.76E+10 1.65E+08 8.63
176 3 177 3.65E+10 1.22E+09 3.77E+10 T 1.65E+08 8.63
177 178 J 3.67E+10 3 1.22E+09 3.79E+10 J 1.65E+08 8.63

178 3 179 J 3.68E+10 j 1.22E+09 3.81E+10 1.65E+08 8.63

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L19 of L58

Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

179 1 180 3.70E+10 1.22E+09 3.82E+10 j 1.65E+08 8.63
180 181 3.72E+10 1.22E+09 3.84E+10 1.65E+08 8.63
181 182 3.73E+10 1.22E+09 3.86E+10 1.65E+08 8.63
182 183 3.75E+10 1.22E+09 3.87E+10 1.65E+068 8.63
183 184 3.77E+10 1.22E+09 3.89E+10 1.65E+08 8.63
184 185 3.78E+10 1.22E+09 .1 3.91E+10 1.65E+08 8.63
185 186 3.80E+10 I 1.22E+09 j 3.92E+10 1.65E+08 8.63
186 187 3.82E+10 1.22E+09 3.94E+10 1.65E+08 8.63
187 188 3.83E+10 1.22E+09 3.96E+10 1.65E+08 8.63
188 189 3.85E+10 1.22E+09 3.97E+10 1.65E+08 8.63
189 190 3.87E+10 1.22E+09 3.99E+10 1.65E+08 8.63
1890 191 _ 3.88E+10 1.22E+09 4.OOE+10 1.65E+08_ 8.63

i; 191 1912 3.88E+10 1.22E+09 4.02E+10 1.65E+08 8.63
191 192 3.90E+10 j 1.22E+09 4.02E+10 1.65E+08 8.63
192 193 3.92E+10 1.22E+09 4.04E+10 1.65E+08 8.63

193 194 3.93E+10 I 1.22E+09 4.05E+10 1.65E+08 8.63
194 195 3.95E+10 J 1.22E+09 4.07E+10 1.65E+08 8.63
195 196 3.96E+10 1.22E+09 4.09E+10 1.65E+08 8.63
196 197 3.98E+10 1.22E+09 4.12E+10 1.65E+08 8.63

197 198 4.01E+10 1.22E+09 4.12E+10 1.65E+08 8.63

198 199 2 4.01E+10 1.22E+09 4.14E+10 I 1.65E+08 8.63
199 200 4.03E+10 1.22E+09 4.15E+10 1.65E+08 8.63
200 201 4.05E+10 1.22E+09 4.17E+10 1.65E+08 8.63
201 202 4.06E+10 1.22E+09 J 4.19E+10 1.65E+08_ 8.63
202 203 4.08E+10 1.22E+09 j 4.20E+10 1.65E+08 8.63
203 204 5 4.10E+10 1.22E+09 4.22E+10 1.65E+08 8.63
20ý4 2 205 6 4.13E+10 1.22E+09 4.24E+10 1.65E+08 8.63

II 205 2067 4.13E+10 1.22E+09 4.25E+10 1.65E+08 8.63
206 207 4.15E+10 1.22E+09 4.27E+10 1.65E+08 8.63
207 208 4.16E+10 1.22E+09 4.29E+10 1.65E+08 * 8.63

;i208 209 I4.18E+10 I1.22E+09 j 4.30E+10 .11.65E+08 8.63

2 209 210 4.20E+10 1.22E+09-- 4.32E+10 1.65E+08 8.63
210 21,1 4.21E+10 1.22E+09 4.34E+10 1.65E+08 8.63
211 212 4.23E+10 1.22E+09 4.35E+10 1.65E+08 8.63

1 212 213 4.25E+10 1.22E+09 4.37E+10 1.65E+08 8.63
213 214 4.26E+10 1.22E+09 ) 4.38E+10 1.65E+08 8.63
214 215 4.28E+10 1.22E+09 4.40&+10 1 1.65E+08 8.63
215 216 4.30E+10 1.22E+09 4.42E+10 1.65E+08 8.63
216 217 4.31E+10 1.22E+09 4.43E+10 1.65E+08 8.63
217 218 4.33E+10 1.22E+09 4.45E+10 1.65E+08 8.63
218 219 4.35E+10 1.22E+09 4.47E+10 1.65E+08 8.63
219 220 4.36E+10 1 1.22E+09 4.48E+10 1.65E+08 8.63220 221 4.38+10 1.22E+09 4.50E+10 I1.65E+08 8.63
220 222 4.39E+10 1.22E+09 4.52E+10 I 1.65E+08 8.63
221 223 4.41E+10 J 1.22E+09 4.53E+10 3 1.61E+08 8.41

223 1 224 4.43E+10 1.22E+09 4.55E+10 1.60E+08 I 8.34
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Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

224 1 225 4,44E+10 -I 1.22E+09 4.57E+10 f 1.60E+08 8.34
225 226 4.46E+10 1.22E+09 4.58E+10 1.60E+08 8.34
226 227 4.47E+10 I"1.22E+09 4.60E+10 1.60E+08 8.34
227 - 228 34.49E4+10 1.22E+09 4.61E+10 1.60E+08 . 8.34
228 229 4.51E+10 1.22E+09 4.63E+10 1.60E+08 I 8.34

* 229 230 4.52E+10 1.22E+09 4.65E+10 1.60E+08 [ 8.34
230 231 I 4.54E+10 1.22E+09 I 4.66E+10 1.60E+08[ 8.34
231 232 4.55E+10 1.22E+09 4.68E+10 1.60E+08 8.34
232 233 I 4.57E+10 1.22E+09 4.69E+10 1.60E+08 f 8.34
233 234 4.59E+10 1.22E+09 4.71E+10 1.60E+08 [ 8.34
234 235 4.60E+10 1.22E+09 4.72E+10 1.60E+08 8.34
235 -236 J4.62E+10 1.22E09 4.74E+10 1.60E+08 8.34
236 237 4.63E+10 I 1.22E+09 4.76E+10 1.60E+08 8.34
238 239 4.65E+10 1.22E+09 4.77E+10 1.60E+08 8.34
237 238 j 4.65E+10 1.22E+09 4.77E+10 1.60E+08 8.34
239 24 4.68E+10 I1.22E+09 4.80E+10 1.60E+08 8.34
239 240 4.68E+10 1.22E+09 4.80E+10 1.60E+08 F 8.34
240 241 2 4.70E+10 1.22E+09 4.82E+10 1.57E+08 8.18

241 242 3 4.71E+10 1.22E+09 4.84E+10 1.57E+08 8.18
242 243 4.73E+10 1.22E+09 4.85E+10 1.57E+08 8.18

244 245 4.76E+10 1.22E+09 4.88E+10 1.57E+08 8.18
245 246 4.78E+10 I 1.22E+09 4.90E+10 1.57E+08 8.18
246 247 4.79E+10 1.22E+09 4.91E+10 1.57E+08 8.18
247 248 4.81E+10 1.22E+09 4.93E+10 1.57E+08 8.18

248 I 249 4.82E+10 f 1.22E+09 4.95E+10 1.57E+08 8.18
* 249 250 4.84E+10 1.22E+09 4.96E+10I 1.57E+08 8.18
29I 250 1 4.85E+10 1.22E+09 4.98E+10 1.57E+08 8.18
2251 252 J 4.87E+10 1.22E+09 4.99E+10 1.57E+08 8.18
252 253 4.89E+10 r 1.22E+09 5.01E+10 1.57E+08 8.18

__253 254 4.90E+10 1.22E+09 5.02E+10 1.57E+08 8.18
254 255 4.92E+10 1.22E+09 5.04E+10 1.57E+08 8.18

255 256 4.93E+10 1.22E+09 5.06E+10 1.57E+08 8.18
256 257 4.95E+10 1.22E+09 5.07E+10 1.57E+08 8.18
2; 257 258 4.96E+10 1.22E+09 5.09E+10 1.57E+08 8.18
257258 259 4.98E+10 1.22E+09 [ 5.10E+10 1.57E+08 8.18

i259 260 5.00E+10 1.22E+09 5.12E+10 1.57E+08 8.18

260 261 I 5.01E+10 1.22E+09 5.13E+10 1.57E+08 8.18
261 262 I 5.03E+10 1.22E+09 5.15E+10 1.57E+08 8.18
262 263 5.04E+10 1.22E+09 5.17E+10 1.57E+08 8.18
264 265 5.06E+10 1.22E+09 5.18E+10 1.57E+08 8.18

263 264 5 5.06E+10 1.22E+09 5.18E+10 1.57E+08 8.18
265 j 266 5.09E+10 1.22E+09 5.21E+10 1.57E+08 8.18
266 267 5.01E+10 1.22E+09 5.23E+10 1.57E+08 8.18
2__ 260 17 268 _ 5.12E+10 1.22E+09 5.24E+10 1.57E+08 8.18
267 8 268 J 5.12E+10 1.22E+09 5.24E+10 1.57E+08 8.18

}l 268 269 f 5.14E+10 [ 1.22E+09 5.26E+10 [1.57E+08 j 8.18
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Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (OF)

269 270 5.15E+10 1.22E+09 I 5.28E+10 f 1.57E+08 8.18
270 271 5.17E+10 1.22E+09 5.29E+10 1.57E+08 8.18
271 _ 272 5.18E+10 1.22E+09 L5.31E+10 1.57E+08 8.18

-272 273 5.20E+10 1.22E+09 5.32E+10 1.57E+08 8.18
273 I 274 ' 5.22E+10 1.22E+09 5.34E+10 1.57E+08 8.18
274 275 , 5.23E+10 1.22E+09 5.35E+10I 1.57E+08 8.18
275 276 [ 5.25E+10 1.22E+09 5.37E+10 1.57E+08 8.18
276 277 5.26E+10 1.22E+09 5.38E+10 1.57E+08 8.18
277 278 5.28E+10 1.22E+09 5.40E+10 . 1.55E+08 8.10
278 279 5.29E+10 1.22E:+09 5.42E+10 1.50E+08 7.83
279 280 5.31E+10 1.22E+09 5.43E+10 1.50E+08 7.83
280 281 5.32E+10 1.22E+09 5.45E+10 1.50E+08 7.83
281 282 5.34E+10 1.22E+09 5.46E+10 1.50E+08 7.83
282 283 5.35E+10 1.22E+09 5.48E+10 1.50E+08 7.83
283 284 5.37E+10 1.22E+09 5.49E+10 1.50E+08 7.83
284 285 5.38E+10 1.22E+09 5.51E+10 1.50E+08 7.83
285 j 286 5.40E+10 1.22E+09 5.52E+10 1.50E+08 7.83
286 287 5.41E+10 1.22E+09 5.54E+10 1.50E+08 7.83

287 288 5.43E+10 1.22E+09 5.55E+10 1.50E+08 7.83
2881 289 5.44E+10 1.22E+09 5.57E+10 1.50E+08 7.83
289 290 5.46E+10 1.22E+09 5.58E+10 _ _1.50E+08 7.83
290 291 5.47E+10 1.22E+09 5.60E+10 1.50E+08 7.83
291 292 5.49E+10 1.22E+09 5.61E+10 J 1.50E+08 7.83
292 293 5.50E+10 1.22E+09 5.63E+10 1.50E+08 7.83
293 2 5.5E+10 1.22E+09 5.64E+10 J 1.50E+08 7.83

294 295 5.53E+10 1.22E+09 5.66E+10 1.50E+08 7.83
295 296 5.55E+10 1.22E+09 5.67E+10 1.50E+08 I 7.83
296 297 5.56E+10 1.22E+09 5.69E+10 1.50E+08 7.83

297 298 5.58E+10 1.22E+09 5.70E+10 1.50E+08 7.83
298 299 5.59E+10 1.22E+09 5.72E+10 j 1.50E+08 7.83
299 300 5.61E+10 1.22E+09 5.73E+10 1.50E+08 7.83
300 301 5.62E+10 1.22E+09 5.75E+10 1.50E+08 7.83

301 302 5.64E+10 I 1.22E+09 F 5.76E+10 { 1.50E+08 7.83
302 303 5.65E+10 1 1.22E+09 5.78E+10 1.50E+08 7.83

303 304 5.67E+10 1.22E+09 T 5.79E+10 1.50E+08 7.83
304 305 5.68E+10 1.22E+09 T 5.81E+10 F 1.50E+08 7.83
305 306 5.70E+10 1.22E+09 . 5.82E+10 1.50E+08 7.83
306 307 5.71E+10 I 1.22E+09 5.84E+10 1.50E+08 7.83

307 308 5.73E+10 J 1.22E+09 5.85E+10 1.50E+08 7.83

308 309 5.74E+10 1.22E+09 5.86E+10 1.50E+08 7.83
309 310 5.76E+10 1.22E+09 5.88E+10 1.50E+08 7.83
310 311 5.77E+10 J 1.22E+09 5.89E+10 1.50E+08 7.83

311 312 5.79E+10 1.22E+09 5.91E+10 1.50E+08 7.83

312 313 5.80E+10 1.22E+09 5.92E+10 1.50E+08 7.83
313 314 5.82E+t0 J 1.22E+09 5.94E+10 I 1.50E+08 7.83
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:Starting
Time
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Time
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Integrated
Generated
Heat Load

(BTU)

Total
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Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (OF)

314 ] 315 1 5.83E+10 2E+09 5.95E+10 1.50E+08 7.83
315 316 1 5.85E+10 1.22E+09 5.97E+10 1.50E+08 7.83

316 317 .- 155.86E+10 1. -2 9 598E+10 LrE+08 I 7.83317 318 5.88E+10 1.22E+09 I 6.OOE+10 1 .-50E+08 7.83
318 31 9 _.8E1_1.22E+09 6.01E+10] 1.50E+08 I 7.83
319 320 1 5.91E+10 1.22E+09 6.03E+10 1.50E+08 7.83
320 321 5.92E+10 1.22E+09 6.04E+10 1.50E+08 j 7.83
321 322 5.94E+10 1.22E+09 6.06E+10 1.50E+08 7.83

322 323 5.95E+10 1 1.22E+09 6.07E+10 1.50E+08 7.83
323 324 5.97E+10 1.22E+09 6.09E+10 1.50E+08 7.83
324 325 5.98E+10 1.22E9 6 7.83
325 326 6.00E+10 1.22E+09 6.12E+10 1.50E+08 7.83
326 327 6.01E+10 1.22E+09 6.13E+10 1.50E+08 7.83

327 328 6.03E+10 1.22E+09 6.15E+10 1.50E+08 7.83
328 329 . 6.04E+10 1.22E+09 6.16E+10 1.50E+08 i 7.83
3289 329 6.06E+10 1.22E+09 6.18E+10 1.50E+08 7.83

: 33_ 330 3 6.07E+10(j 1.22E+09, 6.19E+10 1.50E+08 7.83

331 332 6.09E+10 1.22E+09 6.21E+10 1.50E+08 7.83
332 333 6.10E+10 1.22E+09 6.22E+10 f 1.50E+08 7.83

333 334 6.12E10 1.22E+09 6.24E+10 1.50E+08 7.83
332 333 6.13E+10 1.22E+09 6.25E+10 1.50E+08 7T83

335 336 6.15E+10 1.22E+09 6.27E+10 1.50E+08 7.83
336 337 6.16E+10 1.22E+09 6.28E+10 1.50E+08 j 7.83
337 338 6,18E+10 1.22E+09 6.30E+10 1.50E+08 7.83

.. "336 - 339 6.19E+10 J 1.22E+09 6.31E+10 1.50E+081 7.83

339 340 ! 6.21E+10 I 1.22E+09 6.33E+10 1.50E+08 .. 7.83
340 341 6.22E+10 1.22E+09 6.34E+10 1.50E+08 7.83
341 342 6.24E+10 1.22E+09 6.36E+10 1.50E+08 7.83
342 341 6.22E+10 1.22E+09 6.37E+10 1.50E+08 7.83
343 344 6.27E+10 1.22E+09 6.39E+10 1.50E+08 7.83
342 343 j6.28E+10 1.22E+09 6.40E+10 1.50E+08 7.83
345 346 _ 6.30E+10 1.22E+09 6.42E+10 1.50E+08 7.83
346 347 6.3E+10 1.22E+09 6.43E+10 1.50E+08 7.83
347 348 6.33E+10 1.22E+09 '6.45E+10 1.50E+08 7.83

348 349 6.34E+10 1.22E+09 6.463+10 1.50E+08 7.83

349 350 . 6.36E+10 1.22E+09 6.48E+10 1.50E+08 7.83
350 351_ 6.37E+10 1.22E+09 6.49E+10 1.50E+08 7.83

351 352 l6.39E+10 1.22E+09 6.51E+10 1.50E+08 7.83
352 3531 6.40E+10 1.22E+09 6.52E+10 1.50E+08 7.83
353 354 - 6.42E+10 1.22E+09 6.54E+10 1.50E+08 7.83

354 3553 6.430+10 1.22E+09 6.55E+10 1.50E+08 7.83
355 356 6.45E+10 1.22E+09 6.57E+10 1.50E+08 7.83
356 357 6.46E+10 1.22E+09 6.58E+10 1.50E+08 7.83
357 358 : 6.48E+10 1.22E+09 6.60E+10 1.50E+08 7.83

358 359 1 6.49E+10 1.22E+09 6.61E+10 1.50E+08 [ 7.83
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359 360 651E+10 1 1.22E+09 6.63E+10 1.50E+08 f 7.83
360 361 6.52E+10 1.22E+09: 6.64E+10 1.50E+08 7.83
361 362 J 6.54E+10 1.22E+09 L6.66E+10 1.50E+08 7.83
362 363j 6.55E+10 j 1.22E+09 6.67E+10 1.50E+08 7.83
363] 364 6.57E+10 1.22E+09 I 6.69E+10 - 1.50E+08 7.83
364 365 6.58E+10 1.22E+09 6.70E+10 1.50E+08 7.83
365 366 6.60E+10 1.22E+09 1 6.72E+10 1 1.50E+08 7.83
366 367 6.61E+10 1.22E+09 6.73E+10 I 1.50E+08 7.83
367 368 6.63E+10 1.22E+09 6.75E+10 1.50E+08 7.83
368 369 6.64E+10 1.22E+09 6.76E+10 1.50E+08 7.83
369 370 6.66E+10 1.22E+09 6.78E+10 1.50E+08 7.83
370 371 6.67E+10 1.22E+09 j 6.79E+10 1.50E+08 7.83
371 372 6.69E+10 1.22E+09 6.81E+10 1.50E+08 7.83

372 373 6.70E+10 1.22E+09 j 6.82E+10 1.50E+08 7.83
373 374 6.72E+10 1.22E+09 6.84E+10 1.50E+08 7.83
374 375 6.73E+10 1.22E+09 6.85E+10 1.50E+08 _ 7.83
375 376 6.75E+10 1.22E+09 6.87E+10 1.50E+08 7.83

376 377 6.76E+10 T 1.22E+09 6.88E+10 1.50E+08 7.83

377 378 6.78E+10 1.22E+09 6.90E+10 F1.50E+08 7.83
378 379 6.79E+10 1.222+09 6.91E+10 I 1.50E+08 7.83
379 380 6.81E+10 1.22E+09 6.93E+10 1.50E+08 7.83
380 381 6.82E+10 1.22E+09 6.94E+10 1.50E+08 7.83

!i 381 382 6.84E+10 1.22E+09 6.96E+10 1.50E+08 7.83
382 383 6.85E+10 1.22E+09 6.97E+10 1.50E+08 7.83
383 384 6.87E+10 1.22E+09 6.99E+10 1.50E+08 7.83
384 385 6.88E+10 1.22E+09 7.00E+10 1.50E+08 7.83
385 " 386 6.90E+10 1.22E+09 7.02E+10 1.50E+08 7.83

386 387 6.91E+10 1.22E+09 7.03E+10 1.50E+08 7.83

I 387 388 6.93E+10 1.22E+09 7.05E+10 1.50E+08 7.83
388 389 6.94E+10 1.22E+09 7.06E+10 1.50E+08 7.83
389 390 6.96E+10 1.22E+09 7.08E+10 1.50E+08 7.83
390 391 6.97E+10 1.22E+09 7.09E+10 1.50E+08 7.83

391 392 6.99E+10 1.22E+09 7.11E+10 1.50E+08 7.83
392 3 7.00E+10 1.22E+09 7.12E+10 1.50E+08 7.83

393 394 7.02E+10 1.22E+09 7.14E+10 1.50E+08 7.83
I. 394 395 j. 7.03E+10 1.22E+09 7.15E+10 1.50E+08 7.83
I395 396 7.05E+10 1.22E+09 7.17E+10 1.50E+08 7.83

396 I 397 J 7.06E+10 1.22E+09 7.18E+10 1.50E+08 7.83
3971 398 j 7.08E+10 1.22E+09 7.20E+10 1.50E+08 7.83

3981 399 7.09E+10 1.22E+09 7.21E+10 1.50E+08 7.83

399 1 400 f 7.11E+10 1.22E+09 7.23E+10 1.50E+08 7.83
400 401 7.12E+10 1.22E+09 7.24E+10 1.50E+08 7.83
401 -- 402 7.14E+10 1.22E+09 7.26E+10 1.50E+08 7.83

iý 402 403 j 7.15E+10 1.22E+09 7.27E+10 1.50E+08 7.83
11 403 404 7.17E+10 1.22E+09 I 7.29E+10 1.50E+08 7.83
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ýýStarting
Time
(hr)

404

Ending
Time
(hr)

405

Integrated Total
Generated Sensible
Heat Load Heat Added

(BTU) (BTU)

7.18E+10 1.22E+09

Total Heat
Added
(BTU)

7.30E+10

Heat Rate
per

Timestep
(BTU/hr)

1.50E+08

Plant
Temperature

Rise (OF)

7.83
405 406 7.20E+10 1.22E+09 7.32E+10 i 1.50E+08 7.83

1-40_6 407 7.21E+10 1.22E+09 7.33E+10 1.50E+08 -- 7.83
407 408 J 7.23E+i0 1.22E+09 7.35E+10 1.50E+08 7.83
408 - 409 I 7.24E+10 1.22E+09 7.36E+10 1.50E+08 7.83
409 410 7.26E+10 1.22E+09 7.38E+10 1.50E+08 7.83
410 411 T 7.27E+10 1.22E+09 7.39E+10 1.50E+08 7.83
411 412 7.29E+10 1.22E+09 7.41E+10 1.50E+08 7.83
412 413 _7.30E+10 1.22E+09 7.42E+10 1.50E+08 7.83
413 414 7.32E+10 1.22E+09 7.44E+10 1.50E+08 7.83
414 415 7.33E+10 I 1.22E+09 7.45E+10 1.50E+08I 7.83
415 416 7.35E+10 1.22E+09 7.47E+10 1.50E+08I 7.83
416 417 7.36E+10 1,22E+09 7.48E+10 1.48E+08 ( 7.71
417 418--7.38E10 1.22E+09 7.50E+10 1.44E+08 7.49

___418 419 7.39E+10 1.22E+09 7.51E+10 1.44E+08 7.49
419 4201 7.40E+10 1.22E+09 7.53E+10 1.44E+08 7.49
419 420 7.42E+10 1.22E+09 7.54E+10 1.44E+08 7.49
420 421 2 7.42E+10 1.22E+09 7.54E+10 1.44E+08j 7.49
2 422 422 7.43E+10 1.22E+09 7.56E+10 f 1.445+08I 7.49

422 423 ] 7.45E+10 1.22E+09 7.57E+10 1.44E+08 7.49
4234 424 5 7.46E+10 1.22E+09 7.58E+10 I 1.44E+08 7.49
42425 425 7.48E+10 1.22E+09 7.60E+10 1.44E+08 7.49
42542 426 7.49E+10 1.22E+09 7.61E+10 1.44E+08 7.49

426 427 7.50E+10 1.22E+09 7.63E+10 1.44E+08 7.49
427 428 7.52E+10 1.22E+09 7.64E+10 1.44E+08 7.49

428 429 I 7.53E+10 1.22E+09 7.66E+10 1.44E+08 7.49
429 4301 7.55E+10 1.22E+09 7.67E+10 1.44E+08 7.49
430 -43• 7.56E+10 1.22E+09 7.68E+10 1.44E+08 7.49
4312- 432 7.58E+10 1.22E+09 7.70E+10 1.44E+08 7.49
432 433 4 7.59E+10 1.22E+09 f 7.71E+10 1.44E+08 7.49

S43 434 7.61E+10 1.22E+09 7.73E+10 1.44E+08 7.49
434 435 7.62E+10 1.22E+09 7.74E+10 1.44E+08 7.49
435 4376- 7.63E+10 1.22E+09 7.76E+10 1.44E+08 7.49
436 437 8 7.65E+10 1.22E+09 7.77E+10 1.44E+08 7.49
4387-- 438 9 7.66E+10 1.22E+09 7.79E+10 1.44E+08 7.49
438 439 7.68E+10 1.22E+09 7.80E+10 1.44E+08 7.49

4.4 441 7.69E+10 1.22E+09 7.81E+10 1.44E+08 7.49
440 442 7,72E+10 1.22E+09 7.83E+10 1.44E+08 7.49
44 442 442 3 7.72E+10 1.22E+09 7.84E+10 1.44E+08 7.49
442 4434. 7.73E+10 1.22E+09 7.86E+10 1.44E+08 7.49
443 444 5 7.75E+10 1.22E+09 7.87E+10 1.44E+08 7.49
444 445 6 7.76E+10 1.22E+09 7.89E+10 1.44E+08 7.49

I 445 446 7.78E+10 1.22E+09 7.90E+10 1.44E+08 7.49
,,'446 j447 7.79E+10 1.22E+09 [7.91E+10 I.1.44E+08 7.49

!, 447 448 J 7.81E+10 1.22E+09 7.93E+10 1.44E+08 I 7.49
i1448 449 J 7.82E+10 [ 1.22E+09 7.94E+10 1.44E+08 { 7.49
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!Starting
Time

(hr)

449

Ending
Time
(hr)

450

Integrated
Generated
Heat Load

(BTU)

7.83E+10

TotalSenile Total HeatSensible Ad e
Heat Added (Adde

(BTU) (BTU)

1.22E+09 7.96E+10

Heat Rate
per

Timestep
(BTUIhr)

1.44E+08

Plant
Temperature

Rise (*F)

7.49

450 451 7.85E+10 1.22E+09 7.97E+10 1.44E+08 7.49
451 452 7.86E+10 1.22E+09 7.99E+10 1.44E+08_ 7.49

452 453 7.88E+10 1.22E+09 8.OOE+10 1.44E+08 7.49
453 454 7.89E+10 1.22E+09 8.01E+10 1.44E+08 7.49
454 455 7.91E+10 j 1.22E+09 8.03E+10 1.44E+08 7.49
455 456 7.92E+10 J 1.22E+09 8.04E+10 1.44E+08 7.49

456 457 7.94E+10 1.22E+09 8.06E+10 1.44E+08 7.49
457 458 7.95E+10] 1.22E+09 8.07E+10 1.44E+08 _.._7.49

458 459 1 7.96E+10 1 1.22E+09 8.09E+10 1.44E+08J 7.49
459 460 J 7.98E+10 1.22E+09 8.10E+10 1.44E+081 7.49

460 461 7.99E+10 I 1.22E+09 8.12E+10 11.44E+08 7.49
461 462 8.01E+10 1.22E+09 8.13E+10 1.44E+08 j 7.49
462 463 8.02E+10 1.22E+09 8.14E+10 1.44E+08 7.49

i, 463 464 8.04E+10 1.22E+09 8.16E+10 1.44E+08 7.49
464 465 8.05E+10 I 1.22E+09 8.17E+10 " 1.44E+08 f 7.49

465 466 8.06E+10 1.22E+09 8.19E+10I 1.44E+08 1 7,49
466 467 8.08E+10 I-1.22E+09 8.20E+10 1.44E+08 7.49
467 468 8.09E+10 1.22E+09 8.22E+10 I 1.44E+08 T 7.49

468 469 8.11E+10 I 1.22E+09 8.23E+10I 1.44E+08 . 7.49
469 470 8.12E+10 1.22E+09 8.24E+10 1.44E+08 7.49
470 471 8.14E+10 1.22E+09 8.26E+10 1.44E+08 7.49
471 472 8.15E+10 1.22E+09 8.27E+10_I 1.44E+08 T 7.49

472 473 8.17E+10 1.22E+09 { 8.29E+10 1.44E+08 1 7.49
473 474 8.18E+10 I 1.22E+09 8.30E+10 1.44E+08 f 7.49
474 475 8.19E+10 T 1.22E+09 8.32E+10 1 1.44E+08 j 7.49

475 476 8.21E:10 T1.22E+09 8.33E+10 1.44E+08 7.49
476 477 8.22E+10 1.22E+09 J 8.34E+10 1.44E+08 j 7.49
477 J 478 8.24E+10 1.22E+09 8.36E+10 1.44E+08J 7.49
478 479 8.25E+10 1.22E+09 j 8.37E+10 1.44E+08 J 7.49

47 480 8.27E+10 1.22E+09 8.39E+10 - 1.44E+08I 7.49
480 j481 I8.28E+10 j1.22E+09 8.40E+10 AI 1.+08 I 7.42
481 482 8.29E+10 J 1.22E+09 8.42E+10 1.41E+081 7.34
482 483 8.31E+10 j 1.22E+09 8.43E+10 . 1,41E+08 7.34
483 484 8.32E+10 1.22E+09 8.44E+10 1.41E+08 7.34
484 485__ 8.34E+10 i122E+09 8.46E+10 1.41E+08 7.34
485 486 J 8.35E+10 1.22E+09 8.47E+10 1.41E+08 7.34

486 487 8.36E+10 1.22E+09 8.49E+10 1.41E+08 7.34
487 [488 8.38E+10 1.22E+09 8.50E+10 1.41E+08 7.34

-- 88] 489 8.39E+10 1.22E+09 8.51E+10 1.41E+08 7.34
489 490 J 8.41E+10 1.22E+09 8.53E+10 1.41E+08 7.34
490 491 8.42E+10 1.22E+09 8.54E+10 1.41E+08 7.34
491 .- 492 8.43E+10 1.22E+09 [8.56E+10 I1.41E+O8 i 7.34

492 493 3 8.45E+10 1.22E+09 8.57E+10 1 .41E+08 7.34
493 494 8.46E+10 1.22E+09 [ 8.58E+10 1.41E+08 [ 7.34
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,Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (°F)

494 495 I 8.48E+10 1.22E+09 8.60E+10 1.41E+08 7.34
495 496 8.49E+10 I 1.22E+09 8.61E+10 1.41E+08 7.34
496 497 J 8.50E+10 1.22E+09 8.63E+10 1.41E+08 7.34
497 498 8.525+10 1.22E+09 I 8.64E+10 J1.41+08 7.34
498 499 8.53E+10 1.22E+09 8.66E+10 1.416+08 7.34

_._499 500 j 8.55E+10 1.22E+09 8.67E+10I 1.41E+08 7.34

500 501i 8.56E+10 1.22E+09 8.68E+10 1.41E+08 7.34
501 502 I 8.57E+10 1.22E+09 8.70E+10 1.41E+08 7.34
502 503 8.59E+10 1.22E+09 8.71E+10 1.41E+08 7.34
503 504 8.60E+10 1.22E+09 8.73E+10 1.41E+08 7.34
504 505 = 8.62E+10 1.22E+09 8.74E+10 1.41E+08 7.34

* 505 506 8.63E+10 1.22E+09 8.75E+10 1.41E+08 7.34

K 506 507 8.65E+10 1.22E+09 8.77E+10 1.41E+08 7.34
1_ 507 508 8.66E+10 1.22E+09 8.78E+10 1.41E+08 7.34

508 509 8.67E+10 1.22E+09 8.80E+10 1.41E+08 7.34
509 510 8.69E+10 1.22E+09 8.81E+10 1.41E+08 7.34
510 511 8.70E+10 J 1.22E+09 8.82E+10 1.41E+08 7.34
511 512 8.72E+10 J 1.22E+09 8.84E+10 1.41E+08 7.34

5121 513 8.73E+10 I 1.22E+09 8.85E+10 1.41EE+08 7.34
513 I 514 8.74E+10 I 1.22E+09 8.87E+10 1.41EE+08 7.34
514 * 515 I 8.76E+10 1.22E+09 8.88E+10 j 1.41E+08 7.34
515 516 8.77E+10 1.22E+09 8.89E+10 1.41E+08 7.34
516 517 8.79E+10 J 1.22E+09 8.91E+10 1.41E+08 7.34

* 517 518 8.80E+10 1.22E+09 8.92E+10 1.41E+08 7.34
518 8.81E+10 1.22E+09 8.94E+10 1.41E+08 7.34
519 520 8.83E+10 1.22E+09 8.95E+10 1.41E+08 7.34
520 521 8.84E+10 1.22E+09 8.96E+10 1.41E+08 7.34
521 522 8.86E+10 1.22E+09 8.98E+10 I 1.41E+08 7.34
522 523 8.87E+10 1.22E+09 8.99E+10J 1.41E+08 7.34
523 524 8.88E+10 1.22E+09 9.01E+10 1.41E+08 7.34

524 525 8.90E+10 1.22E+09 9.02E+10 1.41E+08 7.34
S525 526 8.91E+10 1.22E+09 9.02E+10 1.41E+08 7.34
-526 5 527 8.93E+10 1.22E+09 9.05E+10 1.41E+08 7.34

527 528 8.94E+10 1.22E+09 9.06E+10 1.41E+08 7.34
528 529 8.95E+10 1.22E+09 9.08E+10 1.41E+08 7.34
529 530 8.97E+10 1.22E+09 9.09E+10- 1.41E+08 -1 7.34
530 531 8.98E+10 1.22E+09 9.10E+10 1.41E+08 7.34
531 532 9.01E+10 1.22E+09 9.12E+10 1.41E+08 7.34
532 533 9.01E+10 1.22E+09 9.13E+10 1.41E+08 7.34

533 534 9.02E+10 1.22E+09 9.16E+10 1.41E+08 7.34
Ik!j34 53 .4E1 ! 1.22+09 9.16E+10 1.41E+08 3 7.34

535 536 9.05E+10 1.22E+09 9.18E+10 1.41E+08 J 7.34
536 537 9.07E+10 1.22E+09 9.19E+10 1.41E+08 7.34

___537 538 9.08E+10 1.22E+09 9.20E+10 1.41E+08 F 7.34
538 539 j 9.09E+10 1.22E+09 9.22E+10 1.41E+08 1 7.34
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!Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

539 540 i 9.11E+10 1.22E+09 9.23E+10 1.41E+08 7.34
540 541 9.12E+10 1.22E+09 9.25E+10 1.41E+08 7.34
541 542 9.14E+10 1 .22E+09 9.26E+10 1.41E+08 7.34
542 543 9.15E+10 1.22E+09 9.27E+10 1.41E+08 7.34
543 544 9.17E+10 1.22E+09 .L9.29E+10 1.41E+08 7.34
544 I545 9.18E+10 1.22E+09 9.30E+10 1.41E+08 7.34
54• 546 9.19E+10 1.22E+09 9.32E+10 1.415E+08 7.34
546 547 9.21E+10 1.22E+09 9.33E+10 1.41 E408 7.34
547 548 9.22E+10 1.22E+09 9.34E+10 1.41E+08 7.34
548 549 [ 9.24E+10 1.22E+09 9.36E+10 1.41E+08 7.34
59 550 9.205+10 '.225+0)9.37E+10 1.41'E+08 7.34
550 551 9.256E+10 1.22E+09 9.39E+10 1.41E+08 7.34
5.51 552 1 9.28E+10 1.22E+09 9.40E+10 1.41E+08 7.34
552 553 1 9.29E+10 1.22E+09 9.41E+10 1.41E+08 7.34

" 553 554 9.31E+10 1.22E+09 9.43E+10 1.41E+08 7.34
554 555 9.32E+10 1.22E+09 9.44E+10 1.41E+08 7.34
555 556 I 9.33E+10 1.22E+09 9.46E+10 1.39E+08 7.24
556 557 9.35E+10 1.22E+09 9.47E+10 1.37E+08 7.13
557 558 9.36E+10 1.22E+09 r 9.48E+10 1.37E+08 7.13
558 559 . 9.37E+10 1.22E+09 [ 9.50E+10 1.37E+08 [ 7.13

559 560I 9.39E+10 1.22E+09 I9.51E+10 1.37E+08 7.13
560 561 9.40E+10 1.22E+09 9.52E+10 1.37E+08 7.13

5561 562 L 9.42E+10 1.22E+09 9.54E+10 1.37E+08 7.13
562 563 2 9.43E+10 1.22E+09 9.55E+10 1.37E+08 7.13
563 563 64 9.44E+10 1.22E+09 9.575E+10 1.37E+08 7.13
5564 565 9.46E+10 1.22E+09 9.58E+10 1.37E+08 7.13
5-65 566 9.47E+10 1.22E+09 E9.59E+10 1.37E+08 7.13

566 567 1 9.48E+10 [ 1.22E+09 I 9.61E+10 [ 1.37E+08 7.13
567 568 7 9.50E+10 1.22E+09 9.62E+10 1.37E+08 I 7.13
568 569 J 9.51E+10 1.22E+09 I 9.63E+10 1.37E+08 7.13

I 569 570 9.52E+10 1.22E+09 f 9.653+10 1.37E+08 7.13
569 570 9.54E+10 1.22&+09 9.665E+10 1.37E+08 7.13

571 572 9.55E+10 1.22E+09 9.67E+10 1.37E+08 7.13
572 573 1 9.57E+10 1.22E+09 9.697+10 1.37E+08 7.13

573 574 j 9.58E+10 1.22E+09 9.70E+10 1.37E+08 7.13

54 ,575 I 9.59E.+10 1.22E+09 9.72E+10 13E+8 71
575 576 1 9.61E+10 1.22E+09 9.73E+10 1.37E+08 7.13
576 577 T 9.62E+10 1.22E+09 9.74E+10 1.37E+08 7.13

577 578 i _9.63E+10 F 1.22E+09 9.76E+10 1.37E+08 7.13
578 579 9.65E+10 1.22E+09 9.77E+10 1.37E+08 7.13

579 580 9.66E+10 1.22E+09 9.78E+10 1.37E+08 7.13
580 581 9.67E+10 1.22E+09 9.80E+10 1.37E+08 7.13

581 582 9.69E+10 1.22E+09 j 9.81E+10 1.37E+08 7.13
582 583 9.70E+10 1.22E+09 9.82E+10 1.37E+08 7.13

583 584 9.72E+10 1.22E+09 { 9.84E+10 1.37E+08 7.13
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Heat Added
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Plant
Temperature

Rise (*F)

584 585 9.73E+10 1.22E+09 9.85E+10 [1.37E+08 7.13
585 586 9.74E+10 1.22E+09 9.87E+10 1.37E+08 7.13
586 587 1 9.76E+10 1.22E+09 9.88E+10 1.37E+08 . 7.13
587 588 9.77E+10 T122E,09 9.89E+10 1.37E+08 7.13
588 589 9.78E+10 1.22E+09 9.91E+10 1.37E+08 I 7.13
589 590 9.80E+10 1.22E+09 9.92E+10 1.37E+08 j 7.13
590 591 9.81E+10 1.22E+09 9.93E+10 1.37E+08 7.13
591 592 9.83E+10 1.22E+09 9.95E+10 1.37E+08 - 7.13
592 593 9.84E+10 1.22E+09 9.96E+10 1.37E+08 7.13
593 594 9.85E+10 1.22E+09 9.97E+10 1.37E+08 7.13594 595 9.87E+10 1.22E+09 9.99E+10 1.37E+08 7.13
595 596 9.88E+10 1.22E+09 1.00E+11 1.37E+08 7.13
595 1.22E+09 1.00E+1 1 1.37E+08 7.13
596 597 9.89E+10 1.22E+09 J 1.00E+11 1.37E+08 7.13

597 598 9.91E+10 1.22E+09 1.00E+11 1.37E+08 j 7.13
598 599 6 9.92E+10 1.22E+09 1.00E+11 1.37E+08 7.13
599 600 9.93E+10 1.22E+09 1.01E+I 1.37E+08 7.13
60 601 601 9.95E+10 1.22E+09 1.01E+11 1.37E+08 7.13
601 602 9.96E+10 1,22E+09 1.01E+11 J 1.37E+08 7.13
602 603 9.98E+10 1.22E+09 1.01E+11 I 1.37E+08 7.13

,603 604 9.99E+11 1.22E+09 1.01E+11 1.37E+08 7.13

604 605 1.00E+11 1.22E+09 1.01E+11 1.37E+08 7.13
-6065- 606 1.00E+1 1 1.22E+09 1.02E+1 1 - 1.37E+08 7.13

606 607 1.00E+1 1 1.22E+09 1.02E+11 1.37E+08 7.13
P 607 608 1.00E+I1 1 1.22E+09 1.02E+11 1.37E+08 7.13

608 609 1.01E+11 1.22E+09 1.02E+1 1 1.37E+08 7.13
609 610 1.01E+11 1.22E+09 1.02E+11 1.37E+08 7.13
61-0- 611 1.01E+11 1.22E+09 1.02E+11 1.37E+08 7.13
611 612 1.01E+11 1.22E+09 1.02E+11 1.37E+08 7.13
612 613 1.01E+11 1.22E+09 1.02E+11 1.37E+08 7.13

i 613 614 1.01E+11 1.22E+09 [1.02E+11 f 1.37E+08 7.13
614 615 1.01E+11 1.22E+09 1.03E+11 1.37E+08 7.13
615 616 1.02E+11 1.22E+09 1.03E+11 1.37E+08 7.13
616 617 1.02E+11 1.22E+09 1.03E+11 1.37E+08 7.13
617 618 1.02E+11 I 1.22E+09 1.03E+ 1 1.37E+08 7.13
618 619 1.02E+11 1.22E+09 1.03E+11 1.37E+08 7.13

L 619 621 1.02E+11 1.22E+09 1.03E+11 1.37E+08 7.13

i! 621 621 1.02E+11 1.22E+09 1.03E+11 1.37E+08 7.13
621 622 1.02E+11 1.22E+09 1.04E+11 1.37E+08 7.13
622 623 1.02E+11 1.22E+09 1.04E+11 1.37E+08 7.13

,7623 624 1.03E+11 I 1.22E+09 1.04E+11 1.37E+08 7.13
624 625 1.03E+11 1.22E+09 1.04E+11 1.37E+08 7.13

'625 626 1.03E+11 1.22E+09 1.04E+11 1.37E+08 7.13

626 627 1.03E+11 1.22E+09 1.04E+11 1.37E+08 7.13
627 J 628 1.03E+11 1.22E+09 1.04E+11 1.37E+08 7.13

il628 J629 11.03E+11 ]1.22E+09 ]1.05E+11 1.37E+08 ] 7.13
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r 629 630 i 1.03E+11 1.22E+09 1.05E+11 1.37E+08 7.13
630 631 1.04E+1 l 1.22E+09 1.05E+11 1 1.37E+08 1 7.13
631 _ 632 1.04E+11 1.22E+09 1.05E+11 11.37E+08 7.13
632 633 1.04E+11 1.22E+09 1 1.05E+11 1.37E+08 7.13

633 634 1.04E+11 1.22E+09 I 1.05E+1 1 1.37E+08 7.13
634 635 1.04E+11 1.22E+09 1.05E+11 1.37E+08 7.13
635 636 1.04E+11 1.22E+09 1.05E+11 1.37E+08 7.13
636 637 1.04E+11 1.22E+09 F 1.06E+11 ( 1.37E+08 7.13

637 638 1.05E+11 1.22E+09 1.06E+11 f 1.37E+08 7.13
638 639 1.05E+11 1.22E+09 1.06E+11 1.37E+08 7.13
639 1 640 1.05E+11 1.22E+09 1.06E+11 1.37E+08 7.13
640 641 1.05E+11 1.22E+09 1.06E+11 1.37E+08 7.13
641 642 1.05E+11 1.22E+09I 1.06E+11 I 1.37E+08 7.13
642 643 1.05E+11 1.22E+09 1.06E+11 f 1.37E+08 7.13
643 644 1.05E+11 1.22E+09 1.07E+11 1.37E+08 7.13
644 645 1.05E+11 1.22E+09 1.07E+11 I 1.37E+08 f 7.13
645 646 1.06E+11 1.22E+09 1.07E+11 1.37E+08 7.13
646 647 . 1.06E+11 1.22E+09 1.07E+11 I 1.37E+08 7.13
647 648 J 1.06E+11 1.22E+09 1.07E+11 1.37E+08 7.13
648 .649 . 1.06E+11 1.22E+09 1.07E+11 1.37E+08 7.13

649 650 1.06E+11 1.22E+09 1.07E+11 1.37E+08 7.13
650 651 I 1.06E+11 1.22E+09 1.08E+11 1.37E+08 7.13
651 652 f 1.06E+11 1.22E+09 1.08E+11 I 1.375+08 7.13
652 653 j 1.07E+11 1.22E+09 1.08E+11 1.37E+08 7.13

653 654 1 1.07E+11 1.22E+09 1.08E+11 1.37E+08:] 7.13
654 655 I 1.07E+11 1.225+09 1.08E+11 i1.375+08 7.13

655 j 656 1.07E+11 1.22E+09 1.08E+11 1.37E+08 7.13
656 657 j 1.07E+11 1.22E+09 1.08E+11 1.37E+08 7.13
65761 658 7 1.07E+1 [1.22E+09 1.08E+11 1.37E+08 7.13

658 659 " 1.07E+11 1.22E+09 1.09E+11 1.37E+08 7.13
659 I 6605 1.08E+11 1.22E+09 I 1.09E+11 1.37E+08 7.13

i_660 66 1.08E+1 1 1.22E+09 1.09E+11 1.37E+08 7.13
* 661 1 662 1.08E+11 1.22E+09 1.09E+11_I 1.37E+08 7.13

66 1 663 1.08E+1 1 1.09E+1 1 1.37E+08 7.13
663 664 1.08E+11 1.22E+09 1.09E+11 1.37E+08 7.13
664 665 1.08E+11 1.22E+09 1.09E+11 1.37E+08 7.13

j 664 667 1.08E+1 1 _1.22E+09 1.09E+11 "1,37E+08 7.13
665 666 1.08E+11 1.22E+09 1.10E+11 1.37E+08 7.13
666 668 1.08E+11 1.22E+09 1.10E+11 1.37E+08 7.13
667 668 1.09E+11 I 1.22E+09 1.10E+11 1.37E+08 7.13
668 669 1.09E+-1 1.22E+09 1.10E+11 1.37E+08 7.13

i_ 669 670 1.09E+11 1.22E+09 1.10E+11 1.37E+08 7.13
ii 670 [ 671 1.09E+11 1.22E+09 1.10E+11 1.37E+08 7.13

671 I 672 1.09E+11 1.22E+09 1.10E+11 1.37E+08 7.13
672 673 4 1.09E+11 I 1.22E+09 j 1.11E+11 1.37E+08 7.13

673 [ 674 1.09E+11 [1-225+09 1.11E+11 1.37E+08 7.13

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L30 of L58

CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L30 of L58

* Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (CF)

674 675 1.10E+11 1.22E+09 1.11E+11 1.37E+08 7.13
675 676 1.10E+11 1.22E+09 1 1.11E+11 1.37E+08 I 7.13

:_ 676 677 1.10E+11 1.22E+09 1.11E+11 1.37E+08 7.13
677 -- 678 1.10E+11 -122E+09 I 1.11E+11 1.37E+08 7.13
678 679 1.10E+11 1.22E+09 1.11E,11 1.37E+08 7.13
679[-"-6--0-F 1.10E+11 I 1.22E*09 1.11E+11 1.37E+08 7.13
680 681 1.10E+11 t 1.22E+09 I 1.12E+11 1.37E+08 7.13
681 682 f 1.11E+11 1.22E+09 1.12E+11 1.37E+08 7.13
682 683 1.11E+11 1.22E+09 1.12E+11 1.37E+08 7.13

683 684 1 1.11E+11 1.22E+09 1.12E+11 1.37E+08 7.13
684 685 1.11E+11 1.22E+09 1.12E+11 1.37E+08 1 7.13
685 686 j 1.11E+11 1.22E+09 1.12E+11 1.37E+08 7.13

686 687 1.11E+11 1.22E+09 1.12E+1 1 1.37E+08 7.13
687 688 1.11E+11 1.22E+09 1.13E+11 1.37E+08 7.13
688 689 1.11E+11 1.22E+09 1.13E+11 1.37E+08 7.13
689 690 1.12E+11 1.22E+09 1.13E+11 j 1.37E+08 7.13
690 691 1.12E+11 1.22E+09 1.13E+ 11 1.37E+08 7.13
691 692 1.12E+11 1.22E+09 1.13E+11 I 1.37E+08 7.13
692 693 1.12E+11 1.22E+09 1.13E+11 I 1.37E+08 7.13
693 694 1.12E+111 1.22E+09 1.13E+11 1.37E+08 7.13

7-694 r 695 i 1.12E+11 1.22E+09 1.14E+11 1.37E+08 7.13
_695 696 1.12E 1.12E+11 1.22E+09 1. 14E+ 11 1.37E+08 7.13
695 696 1.13E+11 1.22E+09 1.14E+11 I 1.37E+08 7.13

697 6987 1.13E+ 1 1.22E+09 1.14E+11 1.37E+08 7.13

697 698 1.13E+11 1.22E+09 1.14E+11 1.37E+08 7.13
698 699 7 1.13E+11 1.22E+09_ 1.14E+11 1.37E+08 7.13
699 700 1.13E+11 1.22E+09 1.14E+11 1.37E+08 7.13
700 701 1.13E+11 1.22E+09 1.14E+11 1.37E+08 7.13
701 702 1.13E+11 1.22E+09 1.14E+11 1.37E+08 7.13
702 703 1.13E+11 1.22E+09 1.15E+11 1.37E+08 7.13
703 704 1.14E+11 1.22E+09 1.15E+11 1.37E+08 7.13
704 705 1.14E+11 1.22E+09 1.15E+11 1.37E+08 7.13
7056- 706 1.14E+11 1.22E+09 1.15E+11 j 1.37E+08 J 7.13
706 707 1.14E+11 1.22E+09 I 1.15E+11 I 1.37E+08 7.13

707 708 1.14E+11 1.22E+09 1.15E+11 J 1.37E+08 7.13
708 709 f 1.14E+11 1.22E+09 . 1.15E+11 1.37E+08 7.13
70 711 1.14E+1 1 1.22E+09 1.16E+11 1.37E+08 7.13
09 711 710 1.14E+11 1.22E+09 1.16E+11 1.37E+08 7.13

710 711 1.15E+11 1.22E+09 1.16E+11 1.37E+08 7.13
1 711 712 1.15E+11 1.22E+09 1.16E+ 11 1.37E+08 7.13
1 714 713 1.15E+11 1.22E+09 1.16E+11 1.37E+08 7.13

713 714 1.15E+11 1.22E+09 1.16E+1 1 137E+-08 7.13

714 715 1.15E+11 1.22E+09 1.16E+11 1.37E+08 7.13
715 716 1.15E+11 1.22E+09 1.17E+11 1.37E+08_1 7.13

7178 718 1.15E+11 1.22E+09 f 1.17E+11 I 1.37E+08 7.13
il718 719 1.16E+11 1.22E+09 31.17E+11 j 1.37E+08! 7.13
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Starting
Time
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Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

i Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (oF)

719 720 j 1.16E+11 1.22E+09 1.17E+11 1 1.34E+08 6.98
720 721 1.16E+11 1.22E+09 i1.17E+11 1.31E+08 6.86
721 722 1.16E+11 i1.22E+09 1.17E+11 1.315+08 6.86
722 -723- 1.16E+1-1 1.22E+09 1.17E+11 ; 1.31E+08 6.86
723 ;724 1.16E+11 1.22E+09 1.17E+11 1.31E+08 6.86

4 724 725 11.16E+11 1.22E+09 1.18E+11 1.31 E+08 6.86
725 726 1.17E+11 1.22E+09 1.18E+11 1.31 E+08 6.86
726 727 1 1.17E+11 1.22E+09 1.18E+11 1.31E+08 6.86
727 728 1 1.17E+11 1.22E+09 1.18E+11 1.31E+08 _ 6.86
728 729 . 1.17E+11 1.22E+09 1.18E+11 1.31E+08j 6.86
729 730 .1.17E+11 1.22E+09 1.18E+11 1.31E+08 6.86
730 731 1.17E+11 1.22E+09 1.18E+1 1 1.31E+08 6.86
731 732 .1.17E+I11 I 1.22E+09I 1.19E+11 1.31E+08 6.86
732 733 1.17E+11 1 1.22E+09 [ 1.19E+11 1.31E+08 6.86

__733 734 1.18E+11 1.22E+09 1.19E+11 1.31E+08 6.86

1 734 735 1 1.8E+11 1.22E+09 1.19E+11 1.31E+08 6.86
735 736 1.18E+11 1.22E+09 1.19E+11 1.31E+08 6.86
736 737 1.18E+11 1.22E+09 1.19E+11 1.31E+08 6.86
737 738 1.18E+11 1.22E+09 1.19E+11 1.31E+08( 6.86
738 739 118E+11 1.22E+09 1.19E+11 1.31E+081 6.86

739 740 1.18E+11 1.22E+09 1.20E+11 1.31 E+08 6.86
_i740_ 741 1.18E+11 1.22E+09 1.20E+11 1.31E+08 6.86

741 742 1.19E+11 I 1.22E+09 1.20E+11 1.31E+08 6.86
742 743 I 1.19E+11 1.22E+09 1.20E+11 1.31E+08 6.86

743 744 1.19E+11 1.22E+09 1.20E+11 1.31E+08 1 6.86
744 745 I 1.19E+1 1 1.22E+09 1.20E+11 1.31E+08 6.86
745 746 1.19E+11 1.22E+09 1.20E+11 1.31E+08 6.86
746 747 1.19E+11 . 1.22E+09 1.20E+11 1.31E+08 6.86

* 747 748 ] 1.19E+11 1.22E+09 I 1.21E+11 1.31E+08 6.86
748 749 I 1.20E+11 1.22E+09 1.21E+11 1.31E+08 I 6.86

749 750 I 1.20E+11 1.22E+09 1.21E+11 1.31E+08 6.86
750 751 "-1.20E+11 1.22E+09 1.21E+11 1.31E+081 6.86
751 752 I 1.20E+11 1.22E+09 1.21E+11 1.31E+08 6.86
752 753 1.20E+11 1.22E+09 1.21E+11 1.31E+08 6.86

_753 754 1.20E+11 1.22E+09 J 1.21E+11 1.31E+08 6.86
754 755 1.20E+11 I 1.22E+09 1.22E+11 1.31E+081- 6.86
755 756 { 1.20E+11 1.22E+09 1.22E+11 1.31E+08 6.86

756 757 1.21E+11 1.22E+09 1.22E+ 1 1.31 E+08 6.86
757 758 1.21E+11 1.22E+09 1.22E+11 1.31E+08 6.86

S758 759 1.21E+11 1.22E+09 1.22E+11 1.31E+08 6.86
759 760 j 1.21E+11 1.22E+09 1.22E+11 1.31E+08 6.86
760 761 1.21 E+11 1.22E+09 1.22E+11 1.31E+08 6.86

1 761 762 1.21E+11 1.22E+09 j 1.22E+11 1.31E+08 6.86

762 763 [.21E+11 1.22E+09 1.23E+11 1.31E+08 6.86
i 763 764 1.22E+11 11.22E+09 1.23E+11 1.31E+08 6.86
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Plant
Temperature

Rise (OF)

764 { 765 i 1.22E+11 1 1.22E+09 1 1.23E+11 1.31E+08 6.86
765[ 766 1.22E+11 1.22E+09 1.23E+11 ! 1.31E+08 6.86
766 I 767 1.22E+11 1.22E+09 1.23E+11 1.31E+08 6.86
767 768 1.22E+11 1.22E+09 1.23E+11 1.31E+08 6.86
768 [T769 1.22E+11 I 1.22E+09 1.23E+11 1.31E+08 6.86
769 770 1.22E+11 1.22E+09 1.24E+11 1.31EE+08 6.86
770 771 1.22E+11 1.22E+09 1.24E+11 1.31E+08 6.86
771 772 1.23E+11 1.22E+09 1.24E+11 1.31E+08 6.86
772 773 1.23E+11 1.22E+09 1.24E+11 1.31E+08 6.86
773 774 1.23E+11 i 1.22E+09 1.24E+11 1.31E+08 6.86

___774 775 1.23E+11 1.22E+09 1.24E+11 1.31E+08 6.86
775 776 1.23E+11 1.22E+09 1.24E+11 1.31E+08 6.86
776 777 1.23E+11 1.22E+09 1.24E+11 1.31 E+08 6.86
777 778 1.23E+11 1.22E+09 1.25E+11 1.31E+08 6.86
778 779 1.23E+T11 1.22E+09 1.25E+1 1 1.31E+08 6.86
779 780 1.24E+11 j 1.22E+09 1.25E+11 1.31E+08 6.86
780 781 1.24E+11 1.22E+09 1.25E+11 1.31E+08 6.86
781 782 1.24E+11 1.22E+09 1.25E+11 J 1.31E+08 6.86
782 783 1.24E+11 1.22E+09 I 1.25E+11 1.31E+08 6.86

783 784 1.24E+11 1.22E+09 1.25E+11 1.31E+08 6.86
784 785 1.24E+1 1 1.22E+09 1.25E+11 1.31E+08 6.86
785 786 1.24E+11 1.22E+09 1.26E+11 1.31E+08 6.86

_786 787 1.25E+1_1 1.22E+09 1.26E+1 1 .1 _ 1.31E+08 6.86
787 788 1.25E+11 1.22E+09 1.26E+11 1.31E+08 6.86

788 789 1.25E+11 1.22E+09 J 1.26E+11 1.31E+08 6.86
, 789 790 1.25E+11 1.22E+09 1.26E+11 1.31E+08 6.86

78790 791 1.25E+11 1.22E+09 1.26E+11 1.31E+08 6.86

7791 792 1.25E+11 1.22E+09 1.26E+11 1.31E+08 6.86
792 793 1.25E+11 1.22E+09 1.27E+11 1.31E+08 6.86

I 793 794 1.25E+11 1.22E+09 1.27E+11 1.31E+08 j 6.86
7 793 795 1.26E+11 1.22E+09 1.27E+11 1.31E+08 J 6.86

795 796 1.26E+11 1.22E+09 1.27E+11 1.31E+08 I 6.86
796 797 I 1.26E+11 1.22E+09 1.27E+11 1.31E+08 J 6.86
797 798 1.26E+11 1.22E+09 1.27E+11 1.31E+08 6.86
798 799 1.26E+11 1.22E+09 J 1.27E+11 1.31E+08j 6.86

9 799 800 1.26E+11 1.22E*09 J 1.27E+11 I 1.31E+08 6.86

800 801 1.26E+11 1.22E+09 1.28E+11 1.31E+08 . 6.86
!1 801 802 1.27E+11 1.22E+09 1.28E+11 1.31E+08 6.86

11 802 803 1.27E+11 1.22E+09 1.28E+11 1.31E+08 6.86
803 804 1.27E+11 1.22E+09 1.28E+11 j 1.31E+08 6.86

S804 805 1.27E+11 1.22E+09 1.28E+11 1.31E+08 6.86
805 806 1.27E+11 1.22E+09 1.28E+11 1.31E+08 6.86

806 807 1.27E+11 1.22E+09 1.28E+11 1.31E+08 6.86

807 808 1.27E+1 I 1.22E+09 i1.29E+11 1.31E+08 6.86
I1808 809 1.27E+1 1 1.22E+09 1.29E+1 1 1.31 E+08 I_ 6.86
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Generated Sensible
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Added
(BTU)
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(BTUIhr)

Plant
Temperature

Rise (OF)

809 810 1.28E+11 1.22E+09 1.29E+11 1.31E+08 6.86
810 811 1.28E+ 1 1.22E+09 1.29E+11 1. i6.86
811 812 1.28E+11 - 1.22E+09 1.29E+11 1.31E+08 6.86
812 813 1.28E+11 1.22E+09 1.29E+11 1.31E+08 6.86
813 814 1.28E+11 1.22E+09 1.29E+11 1.31E+08 6.86
814 815E+ 1 1.22E+09 1.29E+1 !1.31E+08 6.86
815 816 1.28E+11 1.22E+09 1.30E+11 1.31E+08 6.86814 817 1.28E+1.1 1.22E+09 1.30E+11 1.31E+08 6.86.
816 8178 1.28E+11 1.22E+09 1.30E+11 1.31E+08 6.86
817, 818 1.29E+11 i 1.22E+09 1.30E+11 1.31E+08 6.86
818 819 1.29E+11 1.22E+09 1.30E+11 1.31E+08 6.86
819 821 1.29E+11 1.22E+09 1.30E+11 1.31E+08 6.86
821 821 1.29E+11 1.22E+09 1.30E+11 1.31E+08 6.86

821 822 1.29E+11 1.22E+09 1.30E+11 1.31E+08 6.86
822 823 1.29E+11 1.22E+09 1.30E+11 1.31E+08 6.86
823 824 1.29E+11 1.22E+09 1.31E+11 1.31EE+08 6.86
824 825 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
825 826 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
826 827 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
827 828 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
828 829 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
829 830 1.30E+11 1.22E+09 1.31E+11 1.31E+08 6.86
823 831 1.30E+11 1.22E+09 1.3E+11 1.31E+08 6.86
831 832 1.30E+11 1.22E+09 1,32E+11 1.31E+08 6.86
832 83 13E+1 1.22E+09 1.32E+11 1.31E+08 6.86

833 834 1.31E+11 1.22E+09 1.32E+11 1.31E+08 6.86
834 835 1.31E+11 1.22E+09 1.32E+11 1.31E+08 6.86
835 836 1.31E+11 1.22E+09 1.32E+11 1.31E+08 6.86

836 837 1.31E+11 1.22E+09 1.32E+11 1.31E+08 6.86
837 83783 1.31E+11 1.22E+09 1.32E+11 1.31E+08 6.86
839 839 1.31E+11 1.22E+09 1.33E+11 1.31E+08 6.86
838 840 1.31E+11 1.22E+09 1.33E+11 1.31E+08 6.86
839 842 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86
840 841 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86

841 842 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86
842 843 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86

843 844 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86
844 845 1.32E+11 1.22E+09 1.33E+11 1.31E+08 6.86

845 846 1.32E+11 1.22E+09 1.34E+11 1.31E+08 6.86
846 847 1.32E+11 1.22E+09 1.34E+11 1.31E+08 6.86
847 848 1.33E+11 I 1.22E+09 1.34E+11 1 .31E+08 6.86
848 849 J1.33E+11 I1.22E+09 1.34E+11 1.31E+08- 6.86

849 850 1.33E+11 1.22E+09 1.34E+11 1.31E+08 6.86
850 851 1.33E+11 1.22E+09 1.34E+11 1.31E+08 6.86
851 852 1.33E+11 1.22E+09 1.34E+11 1.31E+08 6.86
852 853 1.33E+11 I 1.22E+09 1.34E+11 1.31E+-08 6.86

83 854 j1.33E+11 1 .22E+09 J 1.35E+11 I1.31E+08 6.86
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854 855 1.33E+11 ] 1.22E+091 1.35E+11 i 1.31E+08 6.86

855 856 1.34E+11 J 1.22E+09 j 1.35E+1i 1 1.31E+08 6.86
8566 857 1.34E+11 1.22E+09 1.35E+11 I 1.31E+08 6.86
857 858 1.34E+11 1 1.22E+09 i 1.35E+117 1.31E+08 6.86

i 858 859 1.34E+11 I 1.22E+09 I 1.35E+11 1.31E+08 6.86
859 860 1.34E+11 1.22E+09 J 1.35E+11 1.31E+08 6.86
860 861 1.34E+11 i 1.22E+09 1.35E+11 1.31E+08 6.86
861 J 862 1.34E+11 1.22E+09 1.36E+11 1.31E+08 6.86
862 863 1 1.35E+11 1.22E+09 1.36E+11 1.31E+08 6.86

863 864 1.35E+1 1 1.22E+09 1.36E+11 1.31E+08 6.86
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APPENDIX L9.3: EPU TOTAL GENERATED HEAT LOAD IRef. L5.11

Time
(seconds)

Time
(hours)

Unit I
Decay Heat

Load
(Btu/hr)

Unit 2
Decay Heat

Load
(Btu/hr)

Pump
Heat
Load

(Btulhr)

Cooler
Heat
Load

(Btulhr)

Fuel Pool
Heat
Load

(Btu/hr)

Total
Generated
Heat Load

(Btulhr)

Integrated
Generated
Heat Load

(Btu)

0 2.78E-1 1 1.3879E+10 1.3879E+10 4.15E+07 j50E0 .00E+00 J2.79E+10 -0-

1.OGE-Ol 2.78E-05 1.3774E+10 1.3774E+10 4.15E+07 I5.04E+07 O.OOE+00 2.76E+10 7.71E+05 '

1.5E0 4.17E-05 j1.3362E+10 1.3362E+10 4.15E+07 5.04E+07 0.OOE+00 2.68E+10 1. 15E-+06

2. OQE-Ol 5.56E-05 1.2951 E+1 0 1.2951E+10 4.15E+07 5.04E+07 0.00E1-O0 2.60E+10 1.52E+06
4.OE01 1.11E041.37E+01.0373E+10 4.15E+07 5.04E+07 O.O+0 2.08E+10 2.82E+06

6. OOE-01 1.67E-04 8.2054E+091 8.2054E+091 4.15E+07 5.04E+07 O.OOE+00 1.65E+10 3.85E+06

8.OOE-01 I2.22E-04 6.8591 E+09 6.8591 E+09 4.15E+07 5.04E+07 0.OOE+00 1.38E+10 .14.70E+06
1.OOE+0027E0 479E0 4.7092E+09 4.15E+07 5.04E+07 O.00E+00 9.51 E+09 J5.34E+06
1.50E__00 4.17E-041 3.4268E+09' 3.4268E4-09 4,15E+07 5.04E+07 0.OOE+00 6.95E+09 6.49E+06

2.OOE+00 5.56E-04 2.1554E+09 2.1554E+09 4.15E+07 5,04E+07 0.00E+00f 4.40E+09 7.27E+06

4.OOE+00 1. 11 E-03 1.0298E+09 1.0298E4-091 4.15E+07J 5.04E+07 0.00E+00I 2.15E+09 J9.10E:+06
6.O0E+00 1.67E-03 8.5177E+08; 8.5177E+08 4.15E+07 5.04E+07 0.00E+OO 1.80E+09 1.02E+07

8.OOE+00 2.22E-03 7.9292E+08 7.9292E+08] 4.15E+07 5.04E+07 0.OOE+O0 F1.68E+09 j1.12E+i07
1.OOE+01 I2.78E-03 7.3532E1-08 J7.3532E+08 4.15E+07 5.04E+07 0.OOE+OO 1.56E+09 1.21 E+07

1.50E+01 4.17E-03 6.8147E4-08 6.8147E+08 4.15E+07 5.04E+07 0.00E+00 1.45E+09 1 .42E+07

2.OOE:01- 5.56E-03 6.3969E+08j 6.3969E+08J 4.15E+07 J5.04E+07 0.OOE+00 1.37E+09 1.61 E407~

4.OO+11. 11 E-02 5.6169E+08J 5.6169E+08J 4.15E_07 5.04E_07 J .OE00EO 1122E+09 2.33E+07

8.O0E+01 1.7E0 5___ .2005E+08i 5.2005E+08 4.15E+07 50E 07 .OOE+00 1.13E+09 2.98E+07~

6.OOE+O1 i.7-2 4 .8938E+08 4.8938E+08 4.15E+07 j5.04E+07 { .OOE+00 1.7E0 3___ .598E+07
1.OO+022. 78E-02 4.6939E+081 4.6939E+08 j4.15E+07 5.04E+07 O.00E+00 1.03E+09 4.18E+07

1.50E_02 4.17E__02 4.3511 E+08~ 4.3511 E+08 4.15E+07 5.04E+07 0.00E+O0 9.62E+08 55E0

2.OOE+02 5.56E-02 J4.1249E+08 4.1249E+08 4.15E+07 _5.04E+07 0.00E+00 9.17E+08 6.87E+07

3.OOE+02 f8.33E-02 3.8279E+081 3.8279E+08 14.15E+07 5.04E+071 0.OOE+OO 8.58E+08 9.33E+071
4.OOE+02 1. 11IE-01 3.6294E+08 j3.6294E+08 4.15E+07 5.04E+07 j .OOE+00 8.18E+08 j1.17E+08

*6.00E+02~ 1.67E-01 I3.3463E+08 j3.3463E+08{ 4.15E+07 15.04E+07 j .00E+00 {7.61 E+08 1 .60E+08

8 -0E+2-2.22E-01 3.1409E+08 3.1409E+08 4.15E+07 5.04E+07 0.OOE+00 7.20E+08 j2.02E+08
100OE+03 2.8-1295E0 .77 84.15E+07 5.0E7 000E+00 6.87E+08 2.41 E+08

1.50E+03 4.17E-01 2.6731 E+08f 2.6731E+081 4.15E+071 5.04E+07 0.OOE+00 6.27E+08 3.32E+08 ý

1.80E+03 5.OOE-01 2.5343E+08 2.5343E+08 4.15E+07 J5.04E+07 0.OOE+00 5.99E+08 J3.83E+08
2.OOE+03 f5.56E-01 2.4552E+08 2.4552E4-08t_4.15E+07 5.04E+07 O.OOE+00 5.83E+08 4.16E+08_

3OOE+03 8.3-121679E08 2.1679E+08 4.15E+07 5.04E+07 000OE+00 }5.26E+08 {5.70E+08
jý4.OOE+03 1.11E-00. 1 9847F+08~ 1.9847F+08 4.15E+07 I5.04E4-07 0.OOE+00 f4.89E+08 jT 7 1E+08

4.80E+903 1.33E+00j 1.8779E+0811.8779E+08 4.15E+07 5.04E+07 0.00E4-00 4.67E+08 8.17E+08

6.OOE+03 1.70017613E+08 1.7613E+08 4.15E+07 5.04E+07 O.OOE+00 4.44E+08 9.69E+08

I'8.OOE+03 2.2 01.6280E+08T 1.6280E4-081 4.150 5.04E+07 0.OOE+00 4.18E+08 1.21 E+09
________ 2.78E+00J 1.5364E+081 1.5364E4-08] 4.15E+07 J5..04E+07 I .OOE+00 j3.99E+i08_ 1.44E+09~
1.50E+04_L4.17E+00 1.3907E+08 1.3907E+08 4. 5E0 5.04E+07_1 I.OE 3.70E+08 1.97E+09j
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Time
(seconds)

Time
(hours)

Unit 1
Decay Heat

Load
(Btu/hr)

Unit 2
Decay Heat

Load
(Btu/hr)

Pump
Heat
Load

(Btu/hr)

Cooler
Heat
Load

(Btu/hr)

Fuel Pool
Heat
Load

(Btu/hr)

Total
Generated
Heat Load

(Btu/hr)

Integrated'
Generated
Heat Load

(Btu)

2.OOE+04 ..5.56E+00" 1.29 '1.2976E*08 4.15E+07 5.04E+07 O.OOE+O0 3.51E+08 2.47E+09

3.OOE+04 8.33E+00 1.1781E+081 1.1781E+081 4.15E+07 j 5.04E+07 O.OOE+0O 3.28E+08 3.41E+09

4.OOE+04 j 1.11E+01 1.1002E+08 1.1002E+08 4.15E+07 5.04E+07 O.OOE+O0 j 3.12E+08 4.30E+09

6.OOE+04 1.67E+01 9.9417E+07 9.9417E+07 4.15E+07 5.04E+07 O.OOE+00 2.91E+08 . 5.98E+09

8.OOE+04 j2.22E+01 19.2102E+07[9.2102E*07 4.15E+07 5.04E+07 0.00E+00 2.76E+08 7.55E+09

8.64E+04 2.40E+01 9.0201E+07 9.0201E+07 4.15E+07 5.04E+07 O.OOE+00. 2.72E+08 8.04E+09

1.OOE+05 2.78E+01 8.6662E+07t 8.6662E+07 4.15E+07 ] 5.04E+07 O.OOE+O0 2.65E+08 9.05E+09

1.50E+05 4.17E+01 7.6905E+07 7.6905E+07 4.15E+07 5.04E+07 O.OOE+00 2.46E+08 1.26E+10

1.73E+05 4.80E+01 7.3546E+07 7.3546E+07 4.15E+07 5.04E+07 O.OOE+00 2.39E+08 1.41E+10

1.80E+05 5.00E+01 7.2630E+07 7.2630E+07 4.15E+07 5.04E+07 O.OOE+00 2.37E+08 1.46E+10

i 2.OOE+05 5.56E+01 7.0187E+07 7.0187E+07 4.15E÷07 I 5.04E+07 O.OOE+00 2.32E+08 1.59E+10

2.59E+05 7.20E+01 6.4344E07 6.4344E+071 4.15E+07 I5.04E+07 O.OOE+0O- 2.21E+08 1.96E+10'

3.46E+05 9.60E+01 5.7946E+07j 5.7946E+07 4.15E+07 5.04E+07 O.OOE+O0 j 2.08E+08 f 2.48E+10

3.60E+05 1.00E+02 5.7085E+07 5.7085E+07 4.15E+07 5.04E+07 O.OOE+O0 2.06E+08 2.56E+10

4.OOE+05 1.11E+02 5.4809E+07 5.4809E+07 4.15E+07 E+5.04E÷07 0.OOE÷0 2.02E+08 2.79E+10

4.32E+05 1.20E+02 5.3227E+07 5.3227E+07 4.15E+07 5.04E+07 0.OOE+00 1.98E+08 2.97E+10

6.__E÷05 1.67E+02 4.6676E+07 4.6676E+07 4.15E+07 5.04E÷07 0.OOE+00 1.85E+08 3.86E+10

8.OOE+05 2.22E+02 4.1471E+07 4.1471EE+07 4.15E+07 5.04E+07 O.OOE+00 1.75E÷08 4.86E+10

8.64E+05 2.40E+02 4.0208E+07 4.0208E+07 4.15E+07 5.04E+07 0.OOE+00 1.72E+08 5.17E+10

1.OOE+06 2.78E+02 3.7890E+07 3.7890E+07 4.15E+07 5.04E+07 0.OOE+00 1.68E+08 5.81E+10

1.50E+06 4.17E+02 32144E+07 3.2144E+07 4.15E+07 504E+07 OOOE+00 1.56E+08 8.06E+10

1.73E+06 4.80E+02 3.0340E+07 3.0340E+07 4.15E+07 5.04E*07 O.OOE+00 1.53E+08 9.04E+10

2.OOE+06 5.56E+021 2.8577E+07 2.8577E+07 4.15E+07 5.04E+07 O.OOE+00 1.49E+08 1.02E+11

2.59E+06 7.20E+02 2.5621E+07 2.5621E+07 4.15E+07 5.04E+07 0.00E+00 F 1.43E+08 1.26E+11

3.46E+06 9.60E+02 2.2512E+07 2.2512E+07 4.15E+07 5.04E+07 0.OOE+00 1.37E+08 1.59E+11

4.OOE+06 1.11E+03 2.1069E+07 2.1069E+07 4.15E+07 5.04E+07 O.OOE+00 1.34E+08 1.80E+11

:4.32E+06 1.20E+03 2.0347E+07 2.0347E+07, 4.15E+07 j 5.04E+07 0.OOE+00 1.33E+08 .92E+11

6.OOE+06 1.67E+03 1.7502E+071 1.7502E+071 4.15E+07 5.04E+07 O.OOE+00 1.27E+08 2.52E+11

, 8.OOE+06 2.22E+03 1.5253E+071 1.5253E+07 4.15E+07 5.04E+07 O.OOE+00 1.22E+08 3.22E+11

1.00E+07 2.78E+03 1.3625E+07 4.15E+07 5.04E+07 O.OOE+00 1.19E+08 3.89E+11

1.50E+07 4.17E+03 1.0840E+07 1.0840E+071 4,15E+07 5.04E+07 O.OOE+O0 1.14E+08 5.50E+11

2.OOE+07 j5.56E+03. 9.0590E+06 9.0590E*06 4.15E+07 5.04E+07 O.OOE+00 1.10E+08 7.06E+11
4.OOE+07 1.11E+04 5.7085E+06 5.7085E+06 4.15E+07 5.04E+07 O.OOE+00 1.03E+08 1.30E+12

6.00E+0 1.67E+04 4.1374E+06 4.1374E+06 4.15E+07 5.04E+07 OOE+00 1.00E+08 1.86E+12

8.OOE+7 2.22E+04 3.1603E'+06! 3.1603E+06 4.15E+07 5.04E+07 0.OOE+00 9.82E+07 2.42E__12

1.OOE+08 5 2.78E+4J 191E+06 2.5191E+06 4.15E+07 5.04E+07 O.OOE+00 9.70E+07 2.96E+12

2417E+04 1.6738E+06 1.6738E+06 4.15E 5 .04E+ 0 7  O.OOE+00 9.53E+07 4.29E+12

-2.0E+08 5.56E+04 1.3094E+06 1.3094E+06 4.15E+07 5.04E+07 O.OOE+O0 1 9.45E+07 5.61E+12
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Time
(seconds)

4.00E+08

6.00E+08

Time
(hours)

1.11E+05

1.67E+05

Unit 1
Decay Heat

Load
(Btu/hr)

8.8563E+05

7.4392E+05

Unit 2
Decay Heat

Load
(Btu/hr)

8.8563E+05

7.4392E+05

Pump Cooler Fuel Pool Total Integrated
Heat Heat Heat Generated Generated
Load Load Load Heat Load Heat Load

(Btulhr) (Btu/hr) (Btulhr) (Btulhr) (Btu)

4.15E+07 5.04E+07 O.OOE+00 9.37E+07 1.08E+13

4.15E+07 5.04E+07 0.00E+00 I 9.34E+07 1.60E+13

8.00E+08 2.22E+05 6.4788E+05 6.4788E+05 4.15E+07 5.04E+07 0.00E+00 9.32E+07 I 2.12E+13

1.00E+09 2.78E+05 5.7057E+05 I 5.70572+05 4.15E+07 I 5.4E+07• O.OOE+00 9.31E+07 I 2.64E+13

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L38 of L58
CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L38 of L58

APPENDIX L9.4: EPU PLANT TEMPERATURE RISE RESULTS

'Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

0 1 6.54E+08 2.04E+08 8.58E+08 8.58E+08 44.80
; 1 2 1.11E+09 4.08E+08 1.52E+09 6.62E+08 34.57

2 3 1.52E+09 6.12E+08 2.13E+09 6.12E+08 31.95
3 4 1 1.91E+09 8.16E+08 [ 2.72E+09 5.89E+08 30.73
4 5.____ 2.27E+09 1.02Ei-09 j3.29E+09 5.69E+08 29.69
5 6 2.62E+09 1.22E+09 3.85E+09 5.55E+08 28.99
6 7 2.96E+09 1.22E+09 4.18E+09 3.39E+08 17.72
7 8 8 _ 3.30E+09 1.22E+09 4.52E+09 3.39E+08 17.72
8 9 J 3.63E+09 1.22E+09 4,85E+09 3.26E+08 17.03
9 10 j 3.95E+09 1.22E+09 5.17E+09 3.20E+08 16.69
10 11 4.27E+09 1.22E+09 5.49E+09 3.20E+08 16.69
11 12 4.57E+09 1.22E+09 f 5.79E+09 3.03E+08 15.84
12 13 4.87E+09 1.22E+09 6.09E+09 3.01E+08 15.73
13 14 5.17E+09 1.22E+09 6.40E+09 3.01E+08 15.73
14 15-- 5.47E+09 1.22E+09 6.70E+09 3.01E+08 i 15.73
15 [ -16 5.77E+09 1.22E+09 7.OOE+09 3.01E+08 15.73
16---_ 17 6.07E+09 1.22E+09 7.29E+09 2.95E+08 15.42

-.- 17 18 I 6.35E+09 1.22E+09 7.58E+09 2.83E+08 14.80
18 19 I 6.64E+09 1.22E+09 7.86E+09 2.83E+08 j 14.80
19 2 6.92E+09 1.22E+09 8.14E+09 2.83E+08 14.80

jý 20 21 f7.20E+09 1.22E+09 8.43E+09 2.83E+08 14.80
21 22 7.49E+09 1.22E+09 8.71 E+09 2.83E+08 14.80
22 23 7.76E+09 1.22E+09 8.99E+09 _ 2.76E+08 14.42
23 24 I 8.04E+09 1.22E+09 9.26E+09 2.74E+08 14.31
24 25 8.31E+09 1.22E+09 9.53E+09 2.69E+08 14.03
25 26 j 8.58E+09 1.22E+09 9.80E+09 2.69E+08 L 14.03
26 27 8.84E+09 1.22E+09 1.01E+10 2.69E+08 14.03

27 28 9.1E+09 1.22E+09 1.03E+10 2.66E+08 13.88
28 29 9.37E+09 1.22E+09 1.06E+10 2.55E+08 13.34
29 30 9.62E+09 1.22E09 12.55E+08 13.34
30 31 j 9,88E+09 [,22E+09 1.11E+10 2.55E+08 13.34
i31 32 1.01E+10 1.22E+09 1.14E+10 2.55E+08 13.34
32 j 33 1.04E+10 1.22E+09 1.16E+10 2.55E+08 13.34
S33 34 1.06E+10 1.22E+09 1.19E+10 L2.55E+08 13.34

,, 34 1 35 1.09E+10 1.22E+09 1.21E+10 2.55E+08 13.34
35 36 1.12E+10 1.22E+09 1.24E+10 2.55E+08 13.34

_36 ± 37 1.14E+10 1.22E+09 1.26E+10 2.55E+08 f 13.34
37 38 1.17E+10 1.22E+09 1.29E+10/ 2.55E+08 13.34

1 38 39 1.19E+10 1.22E+09 1.31E+10 2.55E+08 13.34
39 40 1.22E+10 1.22E+09 1.34E+10 2.55E+08 13.34
40 41 . 1.24E+10 [ 1.22E+09 1.37E+10 2.55E+08 13.34

I 41 j 42 1.27E+10 I 1.22E+09 1.39E+10i 2.51E+08 13.11
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Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

42 43 1 1.29E+10 f1.22E+09 1.41E+10 2.42E+08 12.65
43 44 1.32E+10 I1.22E+09 1.44E+10 2.42E+08 12.65
4544 46 1.37E+10 1.22E+09 1.49E+10 2.42E+08 12.65

46 47 1.39E+10 I1.22E+09 L1.51E+10 2.42E+08 12.65
47 48 14E+10 1.22E+09 1.54E+10 2.42E+08 12.65
48 49 1.44E+10 1.22E+09 I 1.56E+10 2.38E+08 12.43

49_ 50 4 1.46E+10 1.22E+09 j 1.58E+10 2.38E+08 12.43
50 51 1.48E+10 1.22E+09 1.61E+10 2.35E+08 12.25
51 52 1.51E+10 1.22E+09 1.63E-+10 2.35E+08 12.25

___52 53 3 1.53E+10 1.22E+09 I 1.65E+10 2.35E+08 _ _12.25

53 54 1.56E+10 1.22E+09 1.68E+10 2.35E+08 12.25
___54 55 1.58E+10 1.22E+ 1.22E_09 1.70E+10 2.35E+08_ 12.25

55 __56 1.60E+10 1.22E+09 1.72E+10 2.31E+08 12.06

56 56 1.65E+10 1.22E+09 1.75E+10 2.26E+08 11.82
56 58 1.65E+10 1.22E+09 1.75E+10 2.26E+08 11.82
57 58 1.67E+10 1.22E+09 1.79E+10 j 2.26E+08 11.82
58 65 1.67E+10 1 1.22E+09 ' 1.81E+10 2.26E+08 } 11.82
60 61 1.72E+10 F 1.22E+09 1.84E+10 2.26E+08 11.82
60 63 1.74E+10 f 1.22E+09J 1.86E+10 2.26E+08 11.82

*-61 63 1.76E+10 1.22E+09 1.88E+10 2.26E+08 11.82

63 63 1.78E+10 1.22E+09 1.91E+10 i 2.26E+08 11.82
64 65 1.81E+10 1.22E+09 j1.93E+10 2.26E+08 11.82

____65 66 1.83E+10 1.22E+09 { 1.95E+10 I 2.26E+08 11.82

66 67 1.85E+10 j1.22E+09 .[ 1.97E+10 2.26E+08 11.82
67 68 1.87E+10 I 1.22E+09 i2.0E+10 [ 2.26E+08 1 11.82
6 68 9 1.90E+10 1.22E+09 2.0E+10 2.26E+08 1 ,1.82

69 70 1.92E+10 j 1.22E+09 2.04E+10 2.26E+08 11.82
70 71 1.94E+10 I 1.22E509 2.06E+10 2.26E+08 11.82
71 72 1.96E+10 1.22E+091 2.09E+10 2.26E+08 11.82
72 73 1.99E+10 1.22E+09 I 2.11E+10 2.14E+08 11.18

73 74 2.01E+10 1.22E09 2.13 1.14E+08 11.18
74 - 75 2.03E+10 1.22E+09 I 2.15E+10 2.14E+08 11.18
75 76 J 2.05E+10 11.22E+09 2.17E+10 2.14E+08 11.18
76 77 f 2.07E+10 1.22E+09 2.19E+10 . 2.14E+08 11.18
77 78 2.09E+10 1.22E+09 I 2.22E+10 L 2.14E+08 11.18
78 79 ] 2.09E5+10 31.22E+09 2.24E+10 2.14E+08 11.18
79 79 8 2.14E+10 1.22E+09 2.26E+10 2.14E+08 11.18
.79 80 8 2.16E+10 j 1.22E+09 2.28E+10 2.14E+08 11.18
81 1 82 " 2.18E+10 1.22E+09 2.30E+10 2.14E+08 11.18
82 83 2.20E+10 1.22E+09 2.32E+10 2.14E+08 11.18
83 84 2.22E+10 1.22E+09 2.34E+10 2.14E+08 11.18

84 85 2.24E+10 1.22E+09 2.36E+10 2.14E+08 11.18
85 86 2.26E+10 1.22E+09 2.39E*10 2.14E+08 11.18

86 j 87 2.29E+10[ 1.22E+09 I 2.41E+10 2.14E+08[ 11.18
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Starting
Time
(hr)

Integrated TotalEnding Generated Sensible
Time Heat Load Heat Added
(hr) (BTU) (BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (OF)

87 88 2.31E+10 - 1.22E+09 I 2.43E+10 2.14E+08 11.18
88 89 I2.33E+10- 1.22E+09 2.45E+10 2.14E+08 I 11.18
89 90 2.35E+10 1.22E+09 2.47E+10 - 2.14E+08I 11.18
90 "--91 .. 2.37E+10 1.22E+09 - 2.49E+10 2.14E+08 J 11.18
91 92 I 2.39E+10 1.22E+09 2.51E+10 2.14E+08 11.18
92 93 2.41E+10 T 1.22E+09 2.54E+10 2.14E+08 11.18

93 94 2.44E+10 1.22E+09 I 2.56E+10 2.14E+08 11.18
94 95 . 2.46E+10 1.22E+09 2.58E+10 2.14E+08 11.18

5 96 I 2.48E+10 1.22E+09 2.60E+10 2.14E+08 11.18
97 J 2.50E+10 1.22E+09 2.62E+10 2.07E+08 10.80

97 98 I 2.52E+10 1.22E+09 2.64E+10 2.07E+08 10.80
98 99 2.54E+10 1.22E+09 2.66E+10 2.07E+08 10.80
99 100 . 2.56E+10 1.22E+09 2.68E+10 2.07E+08 10.80
100 101 2.58E+10 1.22E+09 2.70E+10 2.04E+08 10.64
101 102 J 2.60E+10 1.22E+09 2.72E+10 2.04E+08 10.64
102 103 2.62E+10 1.22E+09 2.74E+10 { 2.04E+08 10.64

103 3 104 _ 2.64E+10 1.22E+09 2.76E+10 I 2.04E508f 10.641 104l5 2.66E+10 1.22E+09 2.79E+10 2.04E+08 10.641045 106--- 2.68E+10 1.22E+09 2.81E+10 2.04E+08 10.64
105 106 2.68E+10 1.22E+09 2.81E+10 12.04E+08 10.64
106 107 2.70E+10 1.22E+09 2.835E+10 2.04E+08 10.64
107 108 f 2.72E+10 1.22E+09 2.85E+10 2.04E+08 10.64
10O8l 109 1-2.74E+10 ,1.22E+09. 2.7+1 !.04E+08I 10.64

109 110 2.76E+10 1.22E+09 2.89E+10 2.04E+08 I 10.64
110 111 2.79E+10 I 1.22E+09 2.91E+10 2.04E+08 10.64ill'_ 112 2.81E+10 1.22E+09 2.93E+10 2.00E+08I 10.46

112 - 113 2.83E+10 1.22E+09 [2.95E+10 2.OOE+08 10.44
113 114 2.85E+10 1.22E+09 2.97E+10 2.OOE+08 10.44
114 115 2.87E+10 1.22E+09 2.99E+10 j 2.OOE+08 I 10.44
115 116 2.89E+10 1.22E+09 3.01E+10t 2.OOE+08 10.44
116 117 2.915+10 1.22E+09 3.03E+10 2.OOE+08 T 10.44
117 118 2.93E+10 '1.22E+09 3.05E+10 L2.OOE+08 10.44
118 119 2.95E+10 -1. 22E+09 3.07E+10 2.OOE+08 10.44
119 120 2.97E+10 1.22E+09 3.09E+10 2.OOE+08 10.44
1201 121 j 2.98E+10 1.22E+09 3.11E+10 1.92E+08 10.01
121 122 J 3.OOE+10 1.22E+09 3.13E+10 1.92E+08 10.01
122 123 3.02E+10 1.22E+09 3.15E+10 1.92E+08 10.01
123 124 3.04E+10 1.22E+09 3.16E+10 1.92E+08 10.01
124 125 3.06E+10 1.22E+09 3.18E+10 1.92E+08 10.01
125_ 126 ' 3.08E+10 _11.22E+09 3.20E+10 1.92E+08 10.0112 127 3.10E+10 1.22E+09 3.22E+10 _1.92E+08 _10.01

127 128 3.12E+10 ! 1.22E+09 3.24E+10 1.92E+08 10.01
128 129 j 3.14E+10 1.22E+09 3.26E+10 1.92E+08 10.01

129 130 3.16E+10 1.22E+09 3.28E+10 1.92E+08 10.01
130 T 131 ' 3.18E+10 1.22E+09 3.30E+10 1.92E+08 10.01

F131i 132 J 3.20E+10 [ 1.225+09 3.32E,10 1.92E+08 10.01
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Total
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Heat Added
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Heat Rate
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Plant
Temperature

Rise (*F)

132 1 133 3.21E+10 I 1.22E+09 3.34E+10 1.92E+08 F 10.01
133 134 I 3.23E+10 I 1.22E+09 I 3.36E+10 1.92E+08 10.01

1'34 135 3.25E+10 1.22E+09 3.38E*10 1.92E+08 10.01
-135- - 3.27E+1 1.22E+09 I 3.39E+10 1.92E+08 10.01
136 137 3.29E+10 1.22E+09 3.41E+10 1.92E+08 j 10.01
137 138 I 3.31E+10 1.22E+09 3.43E+10 1.92E+08 ' 10.01
138 139 3.33E+10 j 1.22E+09 3.45E+10 1.92E+08 10.01

139 j 140 3.35E+10 1.22E+09 3.47E+10 1.92E+08 10.01
14040 141 3.37E+10 1.22E+09 3.49E+10 I 1.92E+08 10.01
141 142 j 3.39E+10 1.22E+09 3.51E+10 1.92E+08 10.01

142 143 3.41E+10 1.22E+09 3.53E+10 1.92E+08 10.01
143 144 I 3.43E+10 1.22E+09 3.55E+10 1.92E+08 10.01
144 145 J 3.44E+10 1.22E+09 3.57E+10I 1.92E+08 10.01
145 146 J 3.46E+10 1.22E+09 3.59E+10 I 1.92E+08 10.01
146 147 1 3.48E+10 1.22E+09 3.61E+10 I 1.92E+08 10.01
147 148 1 3.50E+10 1.22E+09 3.62E+10 1.92E+08 10.01
148 149 J 3.52E+10 1.22E+09 3.64E+10 1.92E+08 10.01
149 150 3.54E+10 1.22E+09 3.66E+10 1.92E+08 10.01
150 151 3.56E+10 1.22E+09 3.68E+10 1.92E+08 10.01
151 152 j 3.58E+10 1.22E+09 [3.70E+10 1.92E+08 10.01
152 1i53 3.60E+10 1.22E9 3 0 1.92E+08 10.01
153 154 3.62E+10 1.22E+09 3.74E+10 1.92E+08 10.01
154 155 I 3.64E+10 1.22E+09 3.76E+10 1.92E+08 10.01
154 156 3.66E,10 1.22E+09 3.78E+10 1.92E+08 10.01
156 157 3.67E+10 1.22E+09 3.80E+10 1.92E+08 10.01
157 158 3.69E+10 1.22E+09 3.82E+10 1.92E+08 10.01
158 159 3.71E+10 1.22E+09 3.84E+10 1.92E+08 10.01

159 160 3.73E+10 1.22E+09 3.85E+10 1.92E+08 10.01
160 , 1601 3.75E+10 1.22E+09 3.87E+10 1.92E+08 10.01

161 I 162 J 3.77E+10 1.22E+09 3.89E+10 1.92E+08 I 10.01

162 163 3.79E+10 1.22E+09 3.91E+10 1.92E+08 i 10.01
,,-1-63-- -16-4 -- i .81E+10 1.22E+09 3.93E+10 1.92E+08 10l.01

; 164 165 3.83E+10 1.22E+09 3.95E+10 1.92E+08 10.01
165 166 { 3.85E+10 1.22E+09 3.97E+10 1.92E+08 10.01
166 167 3.87E+10 1.22E+09 3.99E+10 1.88E+08 09.81
167 168 3.87E+10 1.22E+09 3.01E+10 1.80E+08 [ 9.40
168 169 I 3.90E+10 1.22E+09 4.02E+10 1.80E+08 9.40

169 170 3.92E+10 1.22E+09 4.04E+10 1.80E+08 9.40
169 1710 3.94E+10 1.22E+09 4.06E+10 1.80E+08 9.40

171 172 j 3.96E+10 1.22E+09 4.08E+10 1.80E+08 9.40
172 173 3.97E+10 1.22E+09 4.10E+10 1.80E+08 9.40

Ir 173 174 3.99E+10 1.22E+09 4.11E+10 1.80E+08 9.40
174 175 "4.01E+10 1.22E+09 4.13E+10 1.80E+08 9.40

1 175 176 4.03E+10 1.22E+09 4.15E+10 1.80E+08 j 9.40
1 175 177 1 4.05E+10 1.22E+09 4.1E+10 1.80E+08 9.40
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177 178 j 4.06E+10 1.22E+09 4.19E+10 1.80E+08 9.40
178 179 4.08E+10 l1.22E+09 4.20E+10 1.80E+08 9.40
179 180 f 4.10E+10 1.22E+09 4.22E+10 1.80E+08 I 9.40
180 181 4.12E+10 1.22E+09 4.24E+10 -1.80E+08 I 9.40
181 1182 4.14E+10 1.22E+09 4.26E+10 1.80E+08 9.40
182 183 4.15E+10 1.22E+09 4.28E+10 1.80E+08 9.40

_1_83 184 4.17E+10 1.22E+09 4.29E+10 1.80E*08_ 9.40
184 185 4.19E+10 1.22E+09 4.31E+10 1.80E+08 9.40
185 186 4.21E+10 1.22E+09 4.33E+10 1.80E+08 9.40

186 187 4.23E+10 1.22E+09j 4.35E+10 1.80E+08 9.40
186 187 1 4.24E+10 1.22E+09 4.37E+10 1.80E+08 9.40
188 189 4.26E+10 1.22E+09 4.38E+10 1.80E+08 9.40

189 190 4.28E+10 1.22E+09 4.40E+10 1.80E+08 9.40
190 191 j 4.30E+10 1.22E+09 4.42E+10 1.80E+08 9.40
191 192 4.326+10 1.22E+09 4.44E+10 1.80E+08 9.40

192 193 4.33E+10 1.22E+09 4.46E+10 1.80E+08 9.40
193 194 j 4.35E+10 1.22E+09 4.48E+10 1.80E+08 1 9.40
194 195 4.37E+10 1.22E+09 4.49E+10 1.80E+08 9.40
195 196 J 4.39E+10 1.22E+09 4.51E+10 1.80E+08 9.40

196 197 + 4.41E+10 1.22E+09 4.53E+10 I 1.80E+08 I 9.40
197 198 4.42E+10 1.22E+09 4.55E+10 i 1.80E+08 9.40
198 199 4.44E+10 1.22E+09 4.57E+10 I 1.80E+08 9.40
199 200 4.46E+10 F 1,22E+09 4.58E+10 1.80E+08 9.40

8200 2019 4.48E+10 1.22E+09 4.60E+10 1.80E+08 9.40
9 201 202 4.50E+10 1.22E+09 4.62E+10 1.80E+08 9.40

202 203 4.51E+10 1.22E+09 4.64E+10 1.80E+08 9.40
203 204 4.53E+10 1.22E+09 4.66E+10 1.8OE+08 I 9.40
202 203 4.55E+10 1.22E+09 4.67E+10 1.80E+08 1 9.40

il 205 206 j 4.57E+10 1.22E+09 4.69E+10 1.80E+08 9.40
206 207 4.59E+10 I 1.22E+09 4.71E+10 1.80E+08 9.40

205 206 4.60E+10 1.22E+09 4.73E+10 1.80E+08 9.40
206 207 4.62E+10 1.22E+09 4.76E+10 1.80E+08 9.40

207 210 4.64E+10 1.22E+09 J4.76E+10 1.80E+08 9.40
208 209 j 4.66E+10 1.22E+09 4.78E+10 1.80E+08 9.40
201 210 4.68E+10 1.22E+09 4.74E+10 1.80E+08 9.40
212 2i5I 4.73E+10 1.22E+09 4.82E+10 1.80E+08 940
210 211 4.71E+10 1.22E+09 4.84E+10 1.80E+08 9.40
211 212 j 4.73E+10 1.22E+09 4.85E+10 1.80E+08 9.40
212 213 4.75E+10 1.22E+09 4.87E+10 1.80E+08 9.40
213 214 4.77E+10 1.22E+09 4.89E+10 1.80E+08 9.40
217 215 ] 4.78E+10 1.22E+09 4.91E+10 1.80E+08 9.40
2128 216 4.80E+10 1.22E+09 4.93E+10 1.80E+08 9.40
219 220 : 4.82E+10 1.22E+09 4.94E+10 1.80E+08 9.40

2 20 221 4.84E+10 I1.22E+09 4.96E+10 1.80E+08 J 9.40
21 222 4.86E+10 1i.22E+09 4.98E+10 I1.80E4-08 9.40
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222 223 4.87E+10 1.22E+09 : 5.00E+10 1.75E+08 9.14
223 224 4.89E+10 1.22E+09 5.01E+10 1.74E+08 9.06
224 225 4.91E+10 I 1.22E+09 5.03E+10 1,74E+08 9.06

225 226 4.93E+1O 1.22E+09 5.05E+10 1.74E+08 9.06
- 226 227 4.94E+10 1.22E+09 5.07E+10 1.74E+08 9.06

227 228 [4.96E+10 1.22E+09 - - 5.08E+10 1.74E+08 9.06
228 I 229 4.98E+10 1.22E+09 5.10E+10 1.74E+08 9.06
229 230 5.00E+10 1.22E+09 5.12E+10 1.74E+08 9.06
230 231 5.01E+10 11.22E+09 J 5.14E+10 1.74E+08 9.06
231 "232 5.03E+10 1.22E+09 5.15+10 1.74E+08 9.06
232 233 5.05E+10 1.22E+09 5.17E+10 1.74E+08 9.06
233 234 5.07E+10 1.22E+09 5.19E+10 1.74E+08 9.06
234 235 5.08E+10 1.22E+09 5.21E+10 1.74E+08 9.06
235 236 5.10E+10 1.22E+09 5.22E+10 1.74E+08 9.06
236 237 5.12E+107 1.22E+09 5.242E+10 1.74E+08 9.06
237 238 5.132E+10 1.22E+09 5.26E+10 1.74E+08 9.06
238 239 5.15E+10 1.22E+09 5.27E+10 1.74E+08 9.06
239 240 5.17E+10 l1.22E+09 5.29E+10 1.74E+08 9.06
240 241 5.19E+10 . 1.22E+09 5.312E+10 1.70E+08 8.88

241 242 5.20E+10 1.22E+09 5.33E+10 I 1.70E+08 8.88
242 243 5.22E+10 1.22E+09 5.34E+10 . 1.70E+08 8.88
243 244 5.242E+10 1.22E+09 5.36E+10 1.70E+08 8.88
244 245 5.25E+10 1.22E+09 5.38E+10 J 1.70E+08 j 8.88

245 246 5.27E+10 1.22E+09 5.39E+10 1.70E+08 8.88
246 247 5.29E+10 1.22E+09 5.41E+10 1.70E+08 8.88
247 248 5.312E+10 1.22E+09 5.43E+10 1.70E+08 8.88
248 249 5.32E+10 1.22E+09 5.44E+10 1.70E+08 8.88
249 250 5.342E+10 1.22E+09 5.44E+10 1.7 0E+08 8.88

____ 251 5.36E+10 1.22E+09 5.46E+10 1.70E+08 8.88
250 251 5.36E+10 1.22E+09 5.48E+10 1.70E+08 8.88

251 252 5.37E+10 1.22E+09 5.50E+10 1.70E+08 8.88
252 253 5.39E+10 1.22E+09 J 5.512+10 1.70E+08 8.88
253 254 5.412E+10 1.22E+09 ] 5.53E+10 J 1.70E+08 8.88
254 255 5.42E+10 1.22E+09 5.55E+10 . 1.70E+08 I 8.88
255 256 5.44E+10 1.22E+09 5.56E+10 1.70E+08! 8.88

I 256 257 5.46E+10 1.22E+09 5.58E+10 1.70E+08 8.88
257 258 5.48E+10 1.22E+09 I 5.60E+10 1.70E+08 8.88
258 259 2 5.49E+10 1.22E+09 5.61E+10 1.70E+08I 8.88
259 260 5.51E+10 1.22E+09 5.63E+10 1.702+08 " 8.88
260 261 5.53E+10 1.22E+09 5.65E+10 1.70E+08 8.88

1 261 262 5.54E+10 1.22E+09 5.67E+10 1.70E+08 .88
26263 263 5.56E+10 1.22E+09 1 5.68E+10 1.70E+08 8.88
263 264 5.58E+10 1.22E+09 5.702E+10 1.70E+08 8.88

264 265 5.59E+10 1.22E+09 5.72E+10 1.70E+08 8.88[_265 266 !5.612+10 J1.222+09 -,5.732+10 "J 1.702+08 8.88

1 266 267 5.63E+10 1.22E+09 5.75E+10 1.70E+08 8.88
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267 268 5.65E+10 F 1.22E+09 5.77E+10 1 1.70E+08 8.88
268 269 5,66E10 I1.22E+09 5.78E+10 1.70E+08 8.88

'269 L270 . 5.68E+10 F 1.22E+09 L 5.80E+10 1.70E+08 8 .8 8

2-7- -I 271 1 5.70E+10 ! 1.22E+09 I 5.82E+10 1.70E+08 8.88

! 271[ 272 5.71E+10 1.22E+09 5.84E+10 1.70E+08 I 8.88
272- 273 5.73E+10 I 1.22E+09 5.85E+10 I 1.70E+08 I 8.88
27-3 _274 I 5.75E+10 I 1.22E+09 5.87E+10 f 1.70E+08I 8.88
274 275 1 5.76E+10 [ 1.22E+09 5.89E+10 1.70E+08 8.88
275 276 5.78E+10 1.22E+09 5.90E+10 1.70E+08 8.88

276 277 5.80E+10 1.22E+09 5.92E÷10 1.70E+08 8.88
277 278 - 5.82E+10 1.22E+09 5.94E+10 1.68E+08 8.78
278 279 1 5.83E+10 1.22E+09 5.95E+10 1.62E+08 8.45
279 280 5.85E÷10 1.22E+09 5.97E+10 1.62E+08 8.45
280 281 j 5.86E+10 1.22E+09 5.99E+10 1.62E+08 8.45
281 282 5.88E+10 1.22E+09 6.OOE+10 1.62E+08 8.45
282 283 5.90E+10 1.22E+09 6.02E+10 1.62E+08 8.45
283 284 - 5.91E+10 1.22E+09 6.03E+10 1.62E+08 8.45
284 285 5.93E+10 1.22E*09 6.05E+10 1.62E+08 8.45

j! 285 286 1 5.94E*10 1.22E*09 6.07E*10 __1.62E*08 8.45
286 287 j 5.96E+10 1.22E+09 6.08E+10 1.62E+08 8.45
2287 288 5.98E+10 1.22E+09 6.10E+10 1.62E+08 8.45

288 289 I 5.99E+10 1.22E+09 6.12E+10 1.62E+08 8.45
289 290 6.01E+10 1.22E+09 6.13E+10 1.62E+08 8.45
290 291 ] 6.03E+10 1.22E+09 _6.15E+10 1.62E+08 8.45

291 291 6.04E10 1.22E+09 6.16E+10 1.62E+08 8.45
291 292 . 6.06E+10 1.22E+09_I 6.18E+10 1.62E+08J 8.45

292 293 6.07E+10 1.22E+09 6.21E+10 1.62E+08 8.45
293 294 5 6.09E+10 1.22E+09 6.21E÷10 J 1.62E+08 8.45
294 295 6.11E+10 1.22E+09 6.23E+10 1.62E+08 8.45
295 296 6.12E+10 1.22E+09 6.25E+10 1.62E+08 8.45
296 297 6.14E+10 1.22E+09 6.26E+10 1.62E+08 8.45

297 298 6.16E+10 1.22E+09 6.29E+10 1.62E+08 8.45
298 302 6.17E+10 1.22E+09 6.29E+10 1.62E+08 8.45

3091 302 6.20E+10 1.22E+09 6.33E+10 1.62E+08 8.45
302 303 6.22E+10 1.22E+09 6.34E+10 1.62E+08 8.45
303 302 6.24E+10 1.22E+09 6.36E+10 1.62E+08 8.45

304 305 6.25E+10 1.22E+09 6.38E+10 1.62E+08 8.45
,7305 304 [ 6.27E+10 1.22E+09 6.39E+10 1.62E+08 8.45

306 307 6.29E+10 1.22E+09 6.41E+10 1.62E+08 8.45
,307 308 6.30E+10 1.22E+09 6.42E+10 1.62E+08 8.45
308 309 6.32E+10 1.22E+09 6.44E+10 1.62E+08 8.45

309 310 6.33E+10 1.22E+09 6.46E+10 1.62E+08 8.45

310 311 6.35E+10 1.22E+09 6.47E+10 ] 1.62E+08 8.45
311 312 6.37E+10 1.22E+09 6.49E+10 j 1.62E+08 8.45
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312 - 313 6.38E+10 1.22E+09 6.50E+10 1.62E+08 1 8.45
313 314 6.40E+10 [l.22E+09 6.52E+10 1.62E+08 8.45
314 315 6.41 E+1 6.54E+10 1.62E+08I 8.45

315 13E+10 122E+09 6.55E+10 1.2E+08 8.45
316 317 6.45E+10 1.22E+09 6.57E+10 1.62E+08 8.45
317 318 6.46E+10 1.22E+09 6.59E+10 1.62E+08 8.45
318 j319 J6.48E+10 1i.22E+09 6.60E+10 r1.62E+08 [ 8.45
319 320 . 6.50E+10 1.22E+09 6.62E+10 1.62E+08 8.45
320 321 J 6.51E+10 1.22E+09 6.63E+10 1.62E+08 8.45
322 323 6.53E+10 1.22E+09 6.65E+10 1.62E+08 8.45
321 322 6.53E+10 1.22E+09 6.65E+10 1.62E+08 8.45
323 324 I 6.54E+1O0 1.22E+09 6.68E+10 1.62E+08 8.45
324 325 . 6.58E+10 1.22E+09 I 6.70E+10 1.62E+08 8.45

325 326 6.59E+10 I 1.22E+09 6.72E+10 1.62E+08 8.45
326 327 6.61E+10 1.22E+09 6.73E+10 f 1.62E+08 8.45
327 328 6.63E+10 1.22E+09 6.75E+10 1.62E+08 8.45
328 329 6.64E+10 1.22E+09 6.76E+10 1.62E+08 8.45
329 330 6.66E+10 1.22E609 .678E+10 1.62E+08 8.45
330 331 6.67E+10 1.22E+O9 6.80E+10 1. 6E+08 8.45

330 331 6.67E+10 f 1.22E+09 6.81E+10 1.62E+08 8.45
331 332 6.71E+10 _ 1.22E+09 6.83E+10 1.62E+08 8.45
332 333 6.72E+ 9 6.84E+10 1.62E+08 8.45
3334 334 6.74E+10 l1.22E+09 6.86E+10 1.62E+08 8.45
334 335 6.75E+10 1.22E+09 6,88E+10 1.62E+08 [ 8.45

335 336 6.79E+10 1.22E+09 6.89E+10 1.62E+08 r 8.45
336 7 337 6.79E+10 1.22E+09 6.91E+10 1.62E+08 8.45
338 339 6.80E+10 L1. 2 2 E+0 9  6.93E+10 1.62E+08 8.45
339 340 6.82E+10 1.22E+09 6.94E+10 1.62E+08 8.45
340 341 6.84E+10 1.22E+09 6.96E+10 1.62E+08 1 8.45

341 342 6.85E+10 " 1.22E+09 6.97E+10 1.62E+08 8.45t 342 343 6.87E+10 1.22E+09 6.99E+10 1.62E+08 8.45
343 344 6.88E+10 1.22E+09 i7.01E+10 1.62E+08 8.45
344 345 6.90E+10 1.22E+09 7.02E+10 1.62E+08 8.45

I, 345 346 6.92E+10 1.22E+09 [ 7.04E+10 1.62E+08 8.45
346 347 6.93E+10 1.22E+09 7.06E+10 1.62E+08 8.45

[347 348 6.95E+10 1.22E+09 7.07E+10 1.62E+08 8.45
348 349 6.97E+10 1.22E+09 7.09E+10 1.62E+08 I 8.45

!i 349 350 7.03E+10 1.22E+09 7.15E+10 1.62E+08 [ 8.45
350 351 7.OOE+10 1.22E+09 7.12E+10 L1.62E+08 8.45
351 352 7.01E+10 I 1.22E+09 7.14E+10 1.62E+08 8.45
352 353 1 7.03E+10 1.22E+09 7.0E+10 [1.62E+08 8.45
353 354 7.05E+10 I 1.22E+09 7.17E+10 1.62E+08 F 8.45
354__ 355__ 7.06E+10 j1,22E+09 7.18E+10 1.62E+08 8.45
355 1356 17.08E+10 j1.22E+09 7.20E+10 1.62E+08 8.45

35 57,0E+10 I1.22E+09 7.22E+10 1.62E+08 I 8.45
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Plant
Temperature

Rise (OF)

357 358 7.11E+10 . 1.22E+09 7.23E+10 1.62E+08 8.45
358 359 7.13E+10 1.22E+09 7.25E+10i :1.62E+08 8.45
359 360 7.14E+10 1.22E+09 7.27E+10 1.62E+08_L 8.45
S360 j 361 [7.16E+10 1.22E+09 7.28E+10 1.62E+08 8.45
361 362 7.18E+10 1.22E+09 7.30E+10 1.62E+08, 8.45
362 363 7.19E+10 1.22E+09 7.31E+10 1.62E+08 8.45
363 364 7.21EE+10 1.22E+09 7.33E+10 1.62E+08 8.45
364 365 7.22E+10 1.22E+09 7.35E+10 1.62E+08 8.45

365 366 7.24E+10 1.22E+09 7.36E+10 1.62E+08 8.45
--S366 367 7.26E+10 1.22E+09 7.38E+10 1.62E+08 8.45

367 368 _ 7.27E+10 1.22E+09 7.40E+10 1.62E+08 8.45
368 369 7.29E+10 1.22E+09 7.41E+10 1.62E+08 8.45
369 370370 7.31E+10 1.22E+09 7.43E+10 1.62E+08 8.45
370 371 7.32E+10 1.22E+09 7.44E+10 1.62E+08 8.45
371 372 7.34E+10 1.22E+09 7.46E+10 1.62E+08 8.45

* 372 373 7.35E+10 1.22E+09 7.48E+10 1.62E+08 8.45

373 374 7.37E+10 1.22E+09 7.49E+10 1.62E+08 8.45
374 375 7.39E+10 1.22E+09 7.51E+10 1.62E+08 8.45
375 376 7.40E+-10 1.22E+09 7.52E+10 J 1.62E+08 8.45
376 377 I 7.42E+10 1.22E+09 7.54E+10 1.62E+08 8.45
377 378 7.43E+10 1.22E+09 7.56E+10 1.62E+08 8.45
378 379 7.45E+10 1.22E+09 7.57E+10 1.62E+08 8.45
379 380 7.47E+10 1.22E+09 7.59E+10 1,62E+08 8.45
380 381 7.48E+10 1.22E+09 7.61E+10 1.62E+08 i 8.45

381 382 7.50E+10 1.22E+09 .17.62E+10 1.62E+08 8.45
382 383 7.52E+10 1.22E+09 7.64E+10 1.62E+08 8.45
383 384 7.53E+10 1.22E+09 7.65E+10 1.62E+08 8.45

384 385 7.55E+10 1.22E+09 7.67E+10 1.62E+08 j 8.45
385 386 7.56E+10 1.22E+09 7.69E+10 1.62Ei+08 8.45
386 387 7.58E+10 1.22E+09 7.70E+10 3 1.62E+08 ( 8.45
387 388 7.60E+10 1.22E+09 7.72E+10 I 1.62E+08 8.45
388 389 7.61E+10 1.22E+09 J 7.74E+10 "1.62E+08 8.45
389 390 7.63E+10 3 1.22E+09 3 7.75E+10 J 1.62E+08i 8.45

390 391 7.65E'10 1.22E+09 7.77E+10 1.62E+08 8.45
391 392 7.66E+10 3 1.22E+09 I 7.78E+10 3 1.62E+08 8.45
392 393 7.68E+10 I 1.22E+09 L7.80E+10 1.625+08 8.45
393 394 7.69E+10 I 1.22E+09 . 7.82E+10 1.62E+08 . 8.45

S394 95 7.71E+10 1.22E+09 7.83E+10 1.62E+08 8.45
395 396 7.73E+10 1.22E+09 7.85E+10 1.62E+08 8.45

S39 397 7.74E+10 1.22E+09 7.87E+10 1.62E+08 1 8.45
3i 97 398 i* 7.76E+103 1.22E+09 " 7.88E+10 I1.62E+08 3 8.45

3 398 399 I 7.78E+10 1.22E+09 7.90E+10 3 1.62E+08 8.45

399 I 400 7.79E+10 1.22E+09 . 7.91E+10 " 1.62E+08 8.45
400 401 7.81E+10 1.22E+09 7.93E+10 1.62E+08 3 8.45

4-01 ]402 -7.82E+10 I 1.22E+09 3 795E+10 31.62E+08 3 8.45
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402 1 403 7.84E+10 1.22E+09 1 7.96E+10 1.62E+08 8.45
403 J404 I 7.86E+10 1.22E+09 I 7.98E+10 J 1.62E+08 8.45

I' 404 405 7.87E+10 1.22E+09 L7.99E+10 1.62E+08 8.45

405 406 7.89E+10 1.22E+09 8.01E+10 1.62E+08 3 8.45
406 407 7.90E+10 1.22E+09 8.03E+10 1.62E+08 8.45
407 408 7.92E+10 1.22E+09 . 8.04E+10 1.62E+08I 8.45
408 409 7.94E+10 1.22E+09 3 8.06E+10 1.62E+08 8.45
409 410 7.95E+10 1.22E+09 8.08E+10 1.62E+08 ] 8.45

410 411 7.97E+10 1.22E+09 8.09E+10 [ 1.62E+08 8.45
411 412 7.99E+10 1.22E+09 8.11E+10 1 1.62E+08 8.45

412 413 8.OOE+10 1.22E+09 8.12E+10 1.62E+08 8.45
, 413 414 J 8.02E+10 . 1.22E+09 3 8.14E+10 1.62E+08 8.45

414 415 8.03E+10 1.22E+09 8.16E+10 1.62E+08 8.45
415 416 8.05E+10 1.22E+09 8.17E+10 1.62E+08 8.45

416 417 8.07E+10 I 1.22E+09 j 8.19E+10 3 1.59E+08 8.32
417 418 8.08E+101 1.22E+09 8.20E+10 1.54E+08 8.06
418 419 8.10E+10 1.22E+09 8.22E+10I 1.54E+08L 8.06

419 420 8.11E+10 1.22E+09 8.24E+10 . 1.54E+08 L 8.06
420 421 8.13E+10 . 1.22E+09 8.25E+10 1.54E+08I 8.06

421 422 r 8.14E+10 1.22E+09 8.27E+10 . 1.54E+08 } 8.06
422 423 8.16E+10 1.22E+09 8.28E+10 1.54E+08 8.06
423 424 8.17E+10 1.22E+09 8.30E+10 1.54E+08 8.06
424 425 8.19E+10 1.22E+09 8.31E+10 1.54E+08 . 8.06
425 426 8.21E+10 1.22E+09 I 8.33E+10 j 1.54E+08 8.06

426 427 8.22E+10 1.22E+09 8.34E+10 _1.54E+08 . 8.06
427 428 8.24E+10 1.22E+09 8.36E+10 1.54E+08 8.06
428 429 8.25E+10 1.22E+09 8.37E+10 r 1,54E+08 8.06

429 430 8.27E+10 1.22E+09 8.39E+10! 1.54E+08 8.06
430 431 8.28E+10 1.22E+09 8.40E+10 1.54E+08 8.06
431 432 8.30E+10 1.22E+09 8.42E+10 J.1.54E08 806

L.432 433 8.31E+10-. 1.22E+09 8.44E+10 1.54E+08 8.06
433-- 434 8.33E+10 1.22E+09 8.45E+10] 1.54E+08 8.06

434 435 8.34E+10 1.22E+09 8.47E+10 1.54E+08 8.06

435 -3Z 436 8.36E+10 1.22E+09 8.48E+10 1.54E+08[ 8.06
436 437 8.38E+10 1.22E+09 8.50E+10 1.54E+08 8.06

1 437 438 8.39E+10 I 1.22E+09 8.51E+10 1.54E+08 8.06
__438 439 8.41E+10 j1.22E+09 8.53E+10 1.54E+08 8.06
__439 440 8.42E+10 I 1.22E+09 , 8.54E+10 I 1.54E+08[ 8.06

440 441 8.44E+10 122E+09 8.56E+06
441 442 8.45E+10 _ 1.22E+09 8.57E+10 i 1.54E+08 8.06
442 443 8.47E+10 1.22E+09 8.59E+10 1.54E+08 8.06

443 444 I 8.48E+10 1.22E+09 8.61E+10 1.54E+08 8.06

444 445 8.50E+10 1.22E+09 8.62E+10 1.54E+08 8.06
445 446 3 8.51E+10 1.22E+09 8.64E+10 1.54E+08 8.06
446 447 8.53E+10 [ 1.22E+09 8.65E+10 1.54E+08 8.06
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447 448 8.54E+10 1.22E+09 8.67E+10 1.54E+08 8.06

448 449 8.56E+10 1.22E+09 8.68E+10 1.54E+08 8.06
449 I 450 8.58E+10 1.22E+09 8.70E+10 1.54E+08 I 8.06
4-506 451 8.59E+10 1.22E+09 8.71E+10 1.54E+08 8.06
451 452 8.61E+10 1.22E+09 8.73E+10 1.54E+08 I 8.06
452 453 8.62E+10 1.22E+09 8.74E+10 1.54E+08 8.06

___454 455 8.64E+10 1.22E+09 8.76E+10 1.54E+08 8.06
455 456 8.67E+10 1.22E+09 8.79E+10 1.54E+08 8.06

__456 457 8.685E+10 1.22E+09 J 8.81E+10 1.54E+08 8.06
457 _ 458 8.70E+10 1.22E+09 8.82E+10 1.54E+08 8.06
458 459 8.71E+10 1.22E+09 1 8.84E+10 1.54E+08 8.06

* 459 460 8.73E+10 1.22E+09 8.85E+10 1.54E+08 8.06
4 460 461 8.75E+10 1.22E+09 8.875E+10 1.54E+08 8.06
461 462 8.76E+10 1.22E+09 8.88E+10 1.54E+08 8.06

462 463 8.78E+10 1.22E+09 8.90E+10 1.54E+08 8.06

463 464 8.79E+10 1.22E+09 8.91E+10 1.54E+08 8.06
464 465 8.81E+10 1.22E+09 8.93E+10 1.54E+08 8.06
465 466 8.82E+10 J 1.22E+09 8.95E+10 1.54E+08 . 8.06
466 467 8.84E+10 . 1.22E+09 ] 8.96E+10 J 1.54E+08 " 8.06
467 468 8.85E+10 1.22E+09 8.98E+10 J 1.54E+08 j 8.06
468 469 8.87E+10 1.22E+09 8.99E+10 1.54E+08 8.06
469 470 8.88E+10 1.22E+09 9.01E+10 1.54E+08 J 8.06
470 471 8.90E+10 1.22E+09 9.02E+10 1.54E+08 8.06
471 472 8.92E+10 1.22E+09 9.04E+10 1.54E+08 I 8.06

472 473 8.93E+10 1.22E+09 J 9.05E+10 1.54E+t08 8.06
473 474 8.95E+10 1.22E+09 9.07E+10 i1.54E+08 8.06
474 475 8.96E+10 1.22E+09 9.08E+10 1.54E+08 8.06
475 476 8.98E+10 1.22E+09 9.10E+10 1.54E+08 1 8.06
476 477 8.99E+10 1.22E+09 9.12E+10 1.54E+08 j 8.06

477 478 9.01E+10 1.22E+09 9.13E+10 1.54E+08 I 8.06
478 479 =9.02E+10 1.22E+09 9.15E+10 1.54E+08 8.06
479 480 I 9.04E+10 1.22E+09 9.16E+10 1.54E+08 8.06
480 481 9.05E+10 1.22E+09 9.18E+10 1.51E+08 7.87
481 482 9.07E+10 1.22E+09 9.19E+10 1.51E+08 f 7.87
482 483 9.08E+10 1.22E+09 I 9.21E+10 1.51E+08 7.87

I 483 484 9.10E+10 1.22E+09 J 9.22E+10 1.51E+08 7.87

484 485 9.11E+10 1.22E+09I 9.24E+10 1.51E+08 7.87
485 486 9.13E+10 1.22E+09 I 9.25E+10 1.51E+08 7.87
486 487 9.14E+10 1.22E+09 9.27E+10 1.51E+08 7.87
487 488 9.16E+10 1.22E+09 9.28E+10 1.51E+08 787

488 489 9.17E+10 1.22E+09 9.30E+10 j 1.51E+08 7.87
489 490 9.19E+10 1.22E+09 9.31E+10 J 1.51E+08 7.87
490 491 9.21E+10 1.22E+09 9.33E+10 {51E+08 7.87
491 492 9.22E+10 1.22E+09 9.34E+10 1.51E+08 j 7.87
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492 t 493 9.24E+10 122E+09 9.36E+10 151E+08- 7.87
493 - 494 9.25E+10 1.22E+09 9.37E+i0 1.51E+08 7.87
494 495 9.27E+10 1.22E+09 9.39E+10 .1.51E+08 7.87

___495 1 496 i 9.28E+10 1.22E+09 9.40E*107 10.1E*08 7.87
496 497 9.30E+10 " 1.22E+09 9.42E+10 1.51E+08 7.87
497 498 I498 9.31E+10 I1.22E+09 9.43E+10 1.51E+08 7.87

498 499 9.33E+10 f1.22E+09 9.45E+10 F 1.51E+08 7.87

9 9 500 i 9.34E+10 1.22E+09 9.46E+10 1.51E+08 7.87
500 501 9.36E+10 1.22E+09 9.48E+10 1.51E+08 [ 7.87
501 j 502 9.37E+10 1.22E+09 9.49E+10 1.51E+08 7.87
502 I 503 9.39E+10 1.22E+09 9.51E+10 1.51E+08 7.87

503 504 J9.40E*10 1.22E+09 9.52E+10[ 1.51E+08 7.87
" 504 505 9.42E+10 1.22E+09 I 9.54E+10 I 1.51E+08 7.87
* 505 506 1 9.43E+10 1.22E+09 9.55E+10 1.51E+08 7.87

506 507 . 9.45E+10 1.22E+09 9.57E+10 I 1.51E+08 7.87
507 508 I 9.46E+10 1.22E+09 9.58E+10 f 1.51E+08 7.87
508 509 } 9.48E+10 1.22E+09 9.60E+10 1.51E+08 7.87
509 510 9.49E+10 1.22E+09 9.61E+10 1.51E+08 7.87
510 511 I 9.51E+10 1.22E+09 9.63E+10 1.51E+08 7.87
511 512 1 9.52E+10 1.22E+09 9.64E+10 1.51E+08 7.87

_: 512 513 9.54E+10 1.22E+09 9.66E+10 1.51E+08 7.87
513 514 I 9.55E+10 1.22E+09 9.67E+10 1.51E+08 7.87
514 515 9.57E+10 1.22E+09 9.69E+10 1.51EE+08 7.87
515 516 1 9.58E+10 1.22E+09 9.70E+10 1.51E+08 7.87
516 517 9.60E+10 I11.22E+09 -9.72E+10 1.51E+08 7.87
517 518 1 9.61E+10 1.22E+09 9.73E+10 1.51E+08 7.87
5 8 519 I 9.63E+10 1.22E+09 9.75E+10 f 1.51E+08 7.87
519 520 } 9.64E+10 1.22E+09 9.76E+10 1.51E+08 7.87
520 521 j 9.66E+10 1.22E+09 9.78E+10 1.51E+08 7.87

F 521 522 9.67E+10 1.22E+09 9.80E+10 1.51E+08 7.87
522 523 I 9.69E+10 1.22E+09 9.81E+10 1.51E+08 7.87
523 524 1 9.70E+10 1.22E+09 9.83E+10 1.51E+08 7.87
524 525 9.72E+10 1.22E+09 9.84E+10 1.51E+08 7.87
525 [ 526 j 9.73E+10 1.22E+09 9.86E+10 1.51E+08 7.87

526 527I 9.75E+10 1.22E+09 9.87E+10 1.51E+08 7.87
S527 528 9.76E+10 1.22E+09 9.89E+10 1.51E+08 7.87

_F178 529 I 9.78E+10 1.22E*09 9.90E*10 1.51E*08 7.87
529 530 9.79E+10 1.22E+09 9.92E+10 1.51E+08 7.87
530 531 9.81E+10 1.22E+09 9.93E+10 1.51E+08 7.87
531 532 9.82E+101.22E+09 9.95E+10 1.51E+08 7.87

532 533 9.84E+10 1.22E+09 9.96E+10 1.51 E+08 7.87
533 534 9.85E+10 1.22E+09 9.98E+10 1.51 E+08 7.87

534 534 9.87E+10 1.22E+09 9.99E+10 1.51E+08 7.87
535 536 9.88E+10 1.22E+09 1.99E+11 1.51E+08 7.87

536 537 9.90E+10 1.22E+09 1.00E+11 1.51E+08 J 7.87

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L50 of L58
CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L50 of L58

Starting
Time

I (hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

537 538 9.91E+10 I 1.22E+09 1.00E+11 1.51E+08 7.87
538 539 9.93E+10 1.22E+09 1.01E+11 1.51E+08 7.87

1 539 540 f 9.94E+10 1.22E+09 1.01E+11 1.51E+08 7.87

540 541 9.96E+10 1.22E+09 1.01E+11 1.51E+08 7.87
541 542 9.97E+10 1.22E+09 1.01E+11 1.51E+08 7.87
542 543 9.97E+10 1.22E+09 1.01E+1 1 1.51E+08 7.87
543 544 1.00E+101 1.22E+09 1.01E+11 1 .51E+08 7.87
544 545 1.00E+1 1 1.22E+09 1.01E+11 1.51E+08 7.87

545 546 1.00E+11 1.22E+09 1.02E+11 1.51E+08 7.87
546 547 1.00E+1 1 1.22E+09 1.02E+11 1.51E+08 7.87
,54 548 1.011.02E7.87
547 548 1.01E+11 1.22E+09 1.02E+11 1.51E+08 7.87
548 549 [ 1.01E+11 1.22E+09 1.02E+1j1 1.51E+08 7.87
549 550 1.01EE+11 1.22E+09 1.02E+11 1.51E+08 7.87
550 551 1.01E+11 1.22E+09 1.02E+11 1.51E+08 7.87
551 552 1.01E+11 1.22E+09 1.02E+11 - 1.1E+08 787
552 553 1.01E+11 1.22E+09 1.03E+11 1.51E+08 7.87
553 554 1.02E+11 1.22E+09 1.03E+11 1.51E+08 7.87

554 555 1.02E+11 1.22E+09 1.03E+11 1.51E+08 7.87556 557 1.02E+11 1.22E+09 1.03E+11 1.46E+08 7.76
555 556 1.02E+11 1.22E+09 1.03E+1 1 1.46E+08 7.63
556 557 1.02E+1 1 1.22E+09 1.03E+1'1 1.46E+08 7.63

558 558 1.02E+11 1.22E+09 1.04E+11 1.46E+08 7.63
558 565 1.02E+11 1.22E+09 1.04E+11 1.46E+08 7.63
565 560 1.03E+11 1.22E+09 1.04E+11 1.46E+08 7.63
560 561 1.03E+11 1.22E+09 1.04E+11 1.46E+08 7.63
561 562 4 1.03E+11 1.22E+09 1.04E+11 1.46E+08 7.63
562 563 1.03E+11 1.22E+09 1.04E+11 1.46E+08 7.63
563 564 1.03E+11 1.22E+09 1.04E+1 1 1.46E+08 7.63

564 565 1.03E+11 1.22E+09 1.05E+11 1.46E+08 7.63
565 566 1.03E+11 .1 1.22E+09 1.05E+11 1.46E+08 7.63
566 567 1.04E+11 1.22E+09 1.05E+11 1.46E+08 7.63
567 568 1.04E+11 1.22E+09 1.05E+11 1.46E+08 7.63
568 571 1.04E+11 1.22E+09 1.05E+11 1.46E+08 7.63
576 570 1.04E+11 1.22E+09 1.05E+11 1.46E+08 7.63

570 571 1.04E+1 1 1.22E+09 1.05E+11 1.46E+08 7.63
571 572 1.04E+11 12 .22E+09 1.06E+1 1 1.46E+08 7.63
572 573 1.04E+11 1.22E+09 1.06E+11 1.46E+08 7.63

573 576 1.05E+11 1.22E+09 1.06E+11 1.46E+08 7.63

575 576 1.05E+1 1 1.22E+09 1.06E+11 1.46E+08 7.63
576 578 1.05E+11 1.22E+09 1.06E+11 1.46E+08 7.63
578 579 1.05E+11 1.22E+09 1.06E+11 1.46E+08 7.63
577 578 1.05E+11 1.22E+09 1.06E+11 1.46E+08 7.63
580 580 1.05E+11 1.22E+09 1.07E+11 1.46E+08 7.63
587 581 1.06E+11 1.22E+09 1.07E+11 1.46E+08 7.63

51 582 1.06E+11 ]1.22E+09 j1.07E+11 j1.46E+08 ] 7.63
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582 583 1.06E+11 1.22E+09 1.07E+11 1.46E+08 7.63
583 J 584 1.06E+11 1.22E+09 J 1.07E+11 ! 1.46E+08 7.63
584 585 -[ 1.06E+11 1 1.22E+09 _1.07E+111 1.46E+08 7.63
585 586 1.06E+11 1.22E+09 ] 1.07E+11 J 1.46E+08 7.63
586 587 1.06E+11 1.222+09 1.08E+11 j 1.46E+08 7.63
587 588 1.07E+11 1.22E+09 1.08E+11 j 1.46E+08 7.63
588 589 1.07E+11 1.22E+09 1.08E+11 1.46E+08 7.63

589 590 1.07E+11 1.22E+09 1.08E+11 1.46E+08 7.63
590 591 1.07E+11 1.22E+09 1.08E+11 1.46E+08 7.63
591 592 1.07E+11 1.22E+09 1.08E+11 J 1.46E+08 7.63
592 593 1.07E+11 J 1.22E+09 1.08E+11 1.46E+08 7.63
593 594 j 1.07E+11 I 1.22E+09 1.09E+1 1 1,46E+08 7.63
594 595 1.08E+11 1.22E+09 1.09E+11 1.46E+08 7.63
595 596 1.08E+11 1.22E+09 1.09E+11 1.46E+08 7.63
596 597 1.08E+11 1 1.22E+09 1.09E+1 1 1.46E+08 7.63

597 598 1.08E+11 1.22E+09 1.09E+11 1.46E+08 7.63
598 599 1.08E+11 I 1.22E+09 1.09E+1 I 1.46E+08 7.63
599 600 1.08E+11 I 1.22E+09 1.10E+11 1.46E+08 7.63
600 601 1.08E+11 1.22E+09 1.10E+11 1.46E+08 7.63
601 602 1.09E+11 1.22E+09.1.10E+11 1.46E+08 7.63
602 603 1.09E+11 1.22E+09 J 1.10E+11 1.46E+08 7.63

F603 604 1.09E+11 1.22E+09 T 1.10E+11 1.46E+08 7.63

604 605 1.09E+1 1 1.22E+09 j 1.10E+11 I 1.46E+08 7.63
605 606 1.09E+11 7.1.22E+09 1.10E+1 1 1.46E+08 763
606 I 607 1.09E+11 1.22E+09 110E+11 1i 1.46E+08 7.63
607 I 608 1.09E+11 1.22E+09 1.11E+11 1.46E+08 I 7.63
608 609 1.10E+11 1.22E+09 1.11E+11 " 1.46E+08 7.63
609 610J 1.10E+11 1.22E+09 1.11E+11 1.46E+08 7.63
610 611 j 1.10E+11 1.22E+09 E1.11E+11 1.46E+08 7.63
611 612 1.10E+11 1.22E+09 T 1.11E+11 1 1.46E+08 7.63

1 612 613 1.10E+11 1.22E+09 1.11E+11 1.46E+08 7.63

613 614 1.10E+11 f 1.22E+09 1.12E+1-1 1.46E+08 . 7.63
614 615 1.10E+11 1.22E+09 1.12E+11 1.46E+08 7.63

615 616 1.11E+11 1.22E+09 I 1.12E+11 1.46E+08 f 7.63
616 617 1.11E+11 I 1.22E+09 1.12E+11 I 1.46E+08 f 7.63
617 618 1.11E+11 j 1.22E+09 1.12E+11 1.46E+08 7.63
618 619 1.11E+11 1.22E+09 1.12E+11 1.46E+08 7.63
619 620 ]1.11E+11 j1.22E+09 1.12E+11 j1.46E+08 j 7.63
620 621 1.11E+11 1.22E+09 1.13E+11 j 1.46E+08 7.63
621 622 1.11E+11 1.22E+09 . 1.13E+11 1.46E+08 7.63
622 623 1.12E+11 1.22E+09 1.13E+11 . 1.46E+08 7.63
623 624 1.12E+11 1I.22E+09 1.13E+11 1.46E+08 7.63
624 625 1.12E+11 1.22E+09 1.13E+11 1.46E+08 7.63
625 626 1.12E+11 f 1.22E+09 [ 1.13E+11 1.46E+08 7.63

11 626 J 627 1.12E+11 L1.22E+09 1.13E+11 1.46E+08 7.63
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627 628 1.12E+11 1.22E+09 1.14E+11 1.46E+08 7.63
628 629 1.13E+11 1.22E+09 1.14E+11 1.46E+08l 7.63
629 630 1.13E+11 1.22E+09 1.14E+1 j 1.46E+08 j 7.63

630 631 1.13E+11 1.22E+09 I 1.14E+11 1.46E+08 763

631 632 1.13E+11 1.22E+09 1.14E+11 1.46E+081 7.63
632 633 1.13E+11 1.22E+09 J 1.14E+11 1.46E+08 J 7.63
633 634 1.13E+11 1.22E+09 1.14E+I11 1.46E+08 J 7.63

634 635 1.13E+11 1.22E+09 1.15E+11 1.46E+08 763

635 636 1.14E+11 1.22E+09 1.15E+11 1.46E+08 7.63
636 J 637 1.14E+11 1.22E+09 1.15E+11 1.46E+08 7.63

637 638 1.14E+11 I 1.22E+09 1.15E+11 1.46E+08 7.63
638 639 1.14E+11 I 1.22E+09 1.15E+11 1.46E+08 7.63

639 640 1.14E+11 1.22E+09 1.15E+11 J 1.46E+08 7.63
640 641 1.14E+11 1.22E+09 1.15E+11 1.46E+08 7.63
641 642 1.14E+11 11.22E+09 1.16E+11 1.46E+08 7.63

642 643 1.15E+11 . 1.22E+09 1.16E+11 1.46E+08 7.63
643 644 1.15E+11 1i.22E+09 1.16E+11 1.46E+08 7.63
644 645 1.15E+11 I 1.22E+09 1.16E+11 1.46E+08 ! 7.63

645 646 1.15E+11 1.22E+09 1_1.16E+111 1.46E+081 7.63
646 647 1.15E+11 J 1.22E+09 1.16E+11 J 1.46E+08 I 7.63

647 648 1.15E+11 J 1.22E+09 1.17E+11 j 1.46E+08 3 7.63

648 649 1.15E+11 1.22E+09 -1.17E+11 1.46E+08 7.63
649 650 1.16E+11 3 1.22E+09 .1.17E+11 F 1.46E+08 j 7.63
650 651 1.16E+11 1.22E+09 1.17E+11 1.46E+08 I 7.63

651 652 1.16E+11 - 1.22E+09 I 1.17E+11 { 1.46E+08 1 7.63
652 653 1.16E+1 1 1.22E+09 1.17E+11 { 1.46E+081 7.63
653 654 1.16E+11 1.22E+09 1.17E+11 1.46E+08 7.63

654 655 1.16E+11 1.22E+09L 1.18E+11 1.46E+08 T 7.63
655 656 1.16E+11 1.22E+09 1.18E+11 3 1.46E+08 7.63
656 657 1.17E+11 1.22E+09 { 1.18E+11 F 1.46E+08 7.63

657 658 1.17E+11 1.22E+09 ._1.18E+11 1.46E+08 7.63
658 659 1.17E+11 ' 1.22E+09 1.18E+11 1.46E+08 3 7.63
659 660 1.17E+11 3 1.22E+09 f 1.18E+11 .1.46E+08 f 7.63

660 661 1.17E+11 31.22E+09 1.18E+11 1.46E+08 j 7.63
661 662 1.17E+11 j 1.22E+09 I 1.19E+11 1.46E+08 7.63
662 663 1.17E+11 _1.22E+09 I 1.19E+11 1.46E+08- 7.63
663 664 1.18E+11 I 1.22E+09 1.19E+11 1.46E+08 7.63

664 665 1.18E+11 1.22E+09 1.19E+11 1.46E+08 7.63
665 666 1.18E+11 1.22E+09 . 1.19E+1 1.46E+08 7.63

666 667 1.18E+11 1.22E+09 1.19E+11 1.46E+08 7.63
667 668 1.18E+11 i 1.22E+09 1.19E+11 1.46E+08 7.63
668 669 1.18E+11 1.22E+09 1.20E+11 1.46E+08 7.63

669 I 670 1.19E+11 1.22E+09 1.20E+11 1.46E+08 7.63
670 671 1.19E+11 f 1.22E+09 1.20E+11 1.46E+08 7.63
671 672 1.19E+11 1.22E+09 1.20E+11 1.46E+08 7.63
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672 _ _673 _ _1.19E+11 J 1.22E+09 1.20E+11 1.46E+08 7.63
673 674 . 1.19E+11 1.22E+09 1.20E+11 1.46E+08 7.63
674 675 1.19E+11 1.22E+09 jL1.20E+411 1.46E+08 7.63

675 676 1.19E+11 1.22E+09 1.21E+11 1.46E+08i 7.63
676 677 1.20E+11 1.22E+09 1.21E+11 1.46E+08 . 7.63
677 678 ! 1.20E+1 1 I1.22E+09 1.21E+11 ! 1.46E+081 7.63

__678 679_ _ 1.20E+11 I 1.22E+09 1.21E+11 1.46E+08K 7.63
67 679 680 1.20E+11 I 1.22E+09 1.21E+11 1.46E+08j 7.63

680 680 1.20E+11 1.22E+09 1.21E+11 1.46E+08 7.63
681 682 1.20E+11L 1.22E+09 1.215+11 1.46E+08 7.63
682 682 1.20E+11 1.22E+09 1.22E+11 1.46E+08 7.63
683 683_! 1.21E+11 1.22E+09 T 1.22E+11 1.46E+08 7.63
684 685 J 1.21E+11 1.22E+09 1.22E+11 1.46E+08 7.63
685 686 j 1.21E+1 1 1.22E+09 1.22E+11 1.46E+08 7.63

I 686 687 J 1.21E+11 1.22E+09 1.22E+11 1.46E+08 7.63

687 688 J 1.21E+11 1.22E+09 1.22E+11 1.46E+08 7.63
687 688 1.21E+11 1.22E+09 1.23E+11 1.46E+08 1 7.63

K 688 689 9 1.21E+11 1.22E+09 1.23E+11 1.46E+08 7.63
i : 689 690 1.21E+11 I 1.22E+09 1.23E+11 I 1.46E+08 7.63
690 691 1.22E+11 f 1.22E+09 1.23E+11 1.46E+08 7.63

9 691 692 3 1.22E+11 1.22E+09 1.23E+11 1.46E+08 7.63
9 693 693 1.22E+11 I 1.22E+09 1.23E+11 1.46E+08 7.63

693 694 1.22E+11 1.22E+09 1.23E+11 1.46E+08 7.63
9 695 695 6 1.22E+11 1.22E+09 [ 1.23E+11 1.46E+08 7.63

695 696 7 1.22E+11 1.22E+091 1.24E+11 1.46E+08 j 7.63

696 697 1.22E+11 I 1.22E+09 1.24E+11 1.46E+08 " 7.63
697 698 1.23E+11 1.22E+09 1.24E+11 1.46E+08 7.63
698 699 1.23E+11 1.22E+09 1.24E+11 1.46E+08 7.63

700__ 70 1.23E__ 1_____ 1.22E+09 1.24E__1 1 ____ 1.46E_08_7.6699 700 1.23E+11 1.22E+09 1.24E+11 1.46E+08 7.63
700 7013j 1.23E+11 1.22E+09 1.24E+11 1.46E+08 7.63
701 702 I 1.23E+11 1.22E+09 1.24E+11 1.46E+08 7.63
702 703 5 1.23E+11 1.22E+09 1.25E+11 1.46E+08 7.63

__7035 704 1.23E+11 1.22E+09 1.25E+11 _ _1.46E+08 _ _7.63

703 705 1.24E+1 1 .25E+11 1.46E+08 7.63
, 704 708 1.24E+11 1.22E+09 1.25E+1 1_ 1.46E+08 7.63

705 _____ ______ __ _____1.6E+068 7.63
706 707 1.24E+11 I 1.22E+09 1.25E+11 1.46E+08 7.63
707 708 1.24E+11 I 1.22E+09 1.25E+11 1.46E+08 7.63
708 709 1.245E+11 1.22E+09 1.25E+11 1.46E+08 7.63
709 710 1.24E+11 1.22E+09 1.26E+11 1.46E+08 7.63
710 711 1.25E+11 1.22E+09 1.26E+11 1.46E+08 7.63

7711 471 1.25E+11 1.22E+09 1.26E+11 1.46E+08 7.63
712 713 1.25E+11 1.22E+09 1.26E+11 1.46E+08 7.63
713 714 6 1.25E+11 1.22E+09 1.26E+11 1.46E+08 7.63
714 6 715 7 1.25E+11 1.22E+09 1.26E+11 1.46E+08 I 7.63

!,715 f 716 t 1.25E+-11 1.22E+09 1.26E+11 1.46E+08I 7.63

L' 716 L...717 I 1"25E+11 J 1"22E+09 1.27E+11 I1.46E+08 L 7.63
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717 718 1.26E+11 1.22E+09 1.27E+11 1.46E+08 7.63
I,718 719 1.26E+11 .. 22E+09 1.27E+11 1.46E+081 7.63

719 720 1.26E+11 1.22E+09 1.27E+11 1.46E+08 j 7.63

!_ 720 1 .26E+11 1.22E+09 1.27E+1l 1.46E+08 7.3
720 721 1.26E+11 1.22E+09 1.27E+11 1.40E+08 7.31
721 722 1.26E+11 1.22E+09 1.27E+11 1.40E+08 7.31
722 723 1.26E+11 1.22E+09 1.27E+11 1.40E+08 7.31
723 724 t 1.26E+11 1.22E+09 1.28E+11 1.40E+08 7.31
724 725 1.27E+11 1.22E+09 1.28E+11 1.40E+08 7.31
725 726 1.27E+11 1.22E+09 1.28E+11 1.40E+08 7.31

726 727 1.27E+1_ 1 1.22E+09 1.28E+11 1.40E+08 7.31
7727 728 1.27E+11 1.22E+09 1.28E+11 1.40E+08 7.31
728 729 1.27E+1 1 1.22E+09 1.28E+1 1 1.40E+08 7.31

_729 730 1.27E+1: 1 1.22E+09 1.28E+1 1 1.40E+08 7.31
730 731 1.27E+11 1.22E+09 1.29E+11 1.40E+08 7.31
731 732 1.27E+11 1.22E+09 1.29E+11 1.40E+08 7.31
732 733 I. 1.28E+11 1.22E+09 1.29E+11 1.40E+08 7.31
733 734 [ 1.28E+11 1.22E+09 1.29E+1 1 1.40E+08 7.31
734 735 1.28E+11 1.22E+09 1.29E+11 1.40E+08 7.31
735 736 j 1.28E+11 1.22E+09 1.29E+11 1.40E+08 7.31
736 737 1.28E+11 1.22E+09 1.29E+1 1 1.40E+08 7.31

___737 738 1.28E+1 1 1.22E+09 1.30E+11 1.40E+08 7.31
738 739 1.28E+11 1.22E+09 1.30E+11 1.40E+08 7.31

_,_739 746 1.29E+11 1.22E+09 1.30E+11 ] 1.40E+08 7.31
7740 741 1.29E+11 1.22E+09 1.30E+11 1.40E+08 7.31

K 741 748 9 1.2E+11 1.22E+09 1.30E+11 1.40E+08 7.31
742 743 1.29E+11 1.22E+09 1.30E+1 1 1.40E+08 7.31
i743 744 1.29E+11 1.22E+09 1.30E+11 1.40E+08 7.31
5 744 745 1.29E+11 1.22E+09 1.31E+11 1.40E+08 7.31

745 746 1.29E+11 1.22E+09 1.31E+11 1.40E+08 7.31
746 747 1.30E+11 1.22E+09 1.31E+11 1.40E+08 7.31

___747 748 1.30E+11 L1.22E+09 1.31E+1 1 1.40E+08 . 7.31
748 749 1.30E+11 1.22E+09 1.31E+11 1.40E+08 7.31

_____749 750 1.30E+1_ 1 1.22E+09 1.31E+11 1.40E+08 1 7.31
1 750 751 1.31E+11 1.22E+09 1.3 1 1.40E+08 7.31
751 752 1.30E+11 1.22E+09 1.32E+11 1.40E+08 7.31
752 753 1.30E+11 1.22E+09 1.32E+11 1.40E+08-- 7.31
753 754 1.31E+11 1.22E+09 1.32E+11 1.40E+08 7.31

___754 755 1.31E+11 1.22E+09 1.32E+11 1.40E+08 7.31!:755 756 1.31 E+1 1 ]i1.22E+09Ii 1.32E+1 1 1.40E+08 7.31

, 756 757 1.31 E+1 1 1.22E+09 1.32E+1 1 1.40E+08 7.31
I'757 758 1.31 E+11 I 1.22E+09 1.32E+1 1 1.40E+08 7.31

758 759 1.31 E+1 1 i1.22E+09 1.33E+1 1 1.40E+08 7.31
t,759 760 1.31 E+11 1 1.22E+09 1.33E+11I 1.40E+08 1 7.31

760 761 J 1.32E+11 i1.22E+09 1.33E+11 1.40E+08 7.31

L761 j762 1.32E+1 1 1.22E+09 Ii1.33E+1 1 I1.40E+08 7.31

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT L, PAGE L55 of L58

Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

r 762 763 1.32E+11 I 1.22E+09 1.33E+11 1.40E+08 7.31
763 764 1.32E+11 1.22E+09 1.33E+11 1.40E+08 7.31
764 765 1.32E+11 I 1.22E+09 1.33E+11 1.40E+08 7.31
765- 766 1.32E+11 1.22E+09 1.33E+11 1.40E+08 7.31

*76 766- 767 1.32E+1 I 1.22E+09 j 1.34E+1l 1.40E+08 r 7.31
, 767 768 1.33E+11 1.22E+09 1.34E+11 1.40E+08 7.31

768 769 1.3 .34E+11 1.40E+08 7.31
769 770 1.33E+11 1.22E+09 1.34E+11 1.40E+08 7.31
770 7711 1.33E+11 1.22E+09 1.34E+11 1.40E+08 7.31
771 772 1.33E+11 1.22E+09 1.34E+11 1.40E+08 7.31
772 773 1.33E+11 1.22E+09 1.34E+1 1 1.40E+08 7.31

773 774 I 1.33E+11 1.22E+09 1.35E+11 1.40E+08 7.31774 775_ 1.34E+1_1 1.22E+09 1.35E+11 1.40E+08 7.31
775 776 1.34E+11 i1.22E+09 1.35E+11 1.40E+08 7.31

776 777 1.34E+11 1.22E+09 1.35E+11 1.40E+08 . 7.31
777 778 1.34E+11 1.22E+09 1.35E+11 1.40E+08 7.31

778 779 1.34E+11 1.22E+09 1.35E+11 1.40E+08 I 7.31
779 780 1.34E+11 1.22E+09 1.35E+11 1.40E+08 I 7.31

780 781 1.34E+1 i1.22E+09 1.36E+11 1.40E+08 1 7.31
.781 782 1.35E+11 I 1.22E+09 1.36E+11 1.40E+08 7.31

782 783 1.35E+11 I 1.22E+09 1.36E+11 1.40E+08 7.31
783 784 I1.3E+11 1.22E+09 j1.36E+11 1.40E+08 7.31
784 785 ! 1.35E+11 1.22E+09 1.36E+11 1.40E+08 7.31

785 786 1.35E+11 1.22E+09 1.36E+1 1 1.40E+08 7.31

1 786 787 1.35E+11 1.22E+09 1.36E+11 1.40E+08 7.31
787 788 1.35E+11 1.22E+09 1.37E+11 1.40E+08 j 7.31
788 789 I 1.35E+11 J1.22E+09 1.37E+11 1.40E+08 7.31

1 789 790 I 1.36E+11 I 1.22E+09 1.37E+11 1.40E+08 7.31
790 791 _J1.36E+11 1.22E+09 1.37E+11 1.40E+08 7.31
791 792 1.36E+11 1.22E+09 1.37E+11 1.40E+08 7.31
792 793 I 1.36E+11 1.22E+09 1.37E+11 1.40E+08 7.31

793 794 I 1.36E+1 I 1.22E+09 1.37E+11 1.40E+08 7.31
794 795 1.36E+11 1.22E+09 1.38E+11 1.40E+08 7.31
795 796 1.36E+11 1.22E+09 1.38E+11 1.40E+08 7.31

2 796 797 1.37E+11 1.22E+09 1.38E+11 j 1.40E+08 7.31
797 798 I 1.37E+11 j 1.22E+09 1.38E+11 1.40E+08 7.31
798 799 I 1.37E+1 1 1.22E+09 1.38E+1 1 1.40E+08 7.31
799 800I 1.37E+11 1.22E+09 1.38E+11 1.40E+08 7.31
800 801 i1.37E+1-1 1.22E+09 1.38E+11 1.40E+08 7.31
801 802 1.37E+11 1.22E+09 1.39E+11 1.40E+08 7.31
802 803 1.37E+11 1.22E+09 1.39E+11 1.40E+08 7.31
803 804 1.38E+11 1.22E+09 1.39E+11 1.40E+08 7.31
80--4 805 1.38E+11 1.22E+09 1.39E+11 1.40E+08 7.31

1.805 806 F 1.38E+11 1.22E+09 1.39E+11 1.40E+08 7.31
806 807 1.38E+11 1.22E+09 1.39E+11 1.40E+08 7.31
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Starting
Time
(hr)

Ending
Time
(hr)

Integrated
Generated
Heat Load

(BTU)

Total
Sensible

Heat Added
(BTU)

Total Heat
Added
(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (OF)

807 808 1.38E+1 1 1.22E+09 1.39E+11 1.40E+08 7.31
808 809 1.38E+11 I 1.22E+09 1.40E+11 1.40E+08 7.31
809 810 1.38E+11 1.22E+09 L 1.40E+11 1.405+08 7.31
810 811 J1.i9+11 1.22E+09 1.40E+11 1.40E+08 7.31

811 812 I 1.39E+11 : 1.22E+09 1.40E+11 1.40E+08 7.31
812 813 1.39E+11 1.22E+09 1.40E+1 1 1.40E+08 7.31
813 , 814 1 1.39E+11 1.22E+09 1.40E+11 1.40E+08 7.31
814 815 1.39E+11 1.22E+09 1.40E+11 1.40E+08 7.31
815 816 1.39E+1_ 1 1.22E+09 1.40E+1 1 1.40E+08 7.31
816 817 1.39E+11 1.22E+09 1.41E+11 1.40E+08 7.31
817 8208 1.40E+1_ 1 1.22E+09 1.41 E+11 1.40E+08 7.31

8209_ 8210_ 1.40E+11 1.22E+09 1.41E+11 1.40E+08 7.31

820 821_ 1.40E+1 1 1.22E+09 1.41___ E+ 1 __ _ 1.40E_08_7.3
820 82 1 1.22E+09 1.41E+11 1.40E+08 7.31
821 2 822 1.40E+11 1.22E+09 1.41E+11 1.40E+08 7.31
822 823 1.40E+11 1.22E+09 1.41E+11 I 1.40E+08 7.31,824 824 1.40E+11 1.22E+09I 1.42E+11 1.40E+08 7.31
825 8256 1.41E+11 1.22E+09 1.42E+11 1.40E+08 7.31
825 826 1.41E+11 1.22E+09 1.42E+11 1.40E+08 7.31
826 827 1.41E+11 1.22E+09 1.42E+11 1.40E+08 7.31

: 8278 828 1.41E+11 [ 1.22E+09 1.42E+11 1.40E+08 7.31
828 829 1.41E+11 1.22E+09 1.42E+11 1.40E+08 7.31
8 89 831 1.41 E+11 1.22E+09 1.43E+11 1.40E+08 7.31
832 83012 1.412E+11 1.22E+09 1.43E+11 1.40E+08 7.31
832 833 1.42E+1_1 1.22E+09 .43E+1 1 1.40E+08 7.31

830 831 1.42E+11 1.22E+09 1.43E+11 1.40E+08 7.31
831 832 1.42E+11 1.22E+09 1.43E+11 1.40E+08 7.31

832 833 1.42E+11 1.22E+09 1.43E+11 1.40E+08 7.31
835 834 1.42E+11 1.22E+09 1.43E+11 1.40E+08 7.31
834 835 1.42E+11 1.22E+09 1.434+11 1.40E+08 7.31

:__838 836 I 1.42E+11 1.22E+09 1.44E+11 1.40E+08 7.31
836 837 1.42E+11 1.22E+09 1.44E+11 1.40E+08 7.31

1 837 843 I 1.43E+11 1.22E+09 1.44E+11 1.40E+08 7.31
843 843 I1.43E+11 1.22E+09 1.44E+11 1.40E+08 7.31
3 842 840 11 1.40E+08 7.31

840 841 1.43E+11 j1.22E+09 1.44E+11 1.40E+08 7.31
841 842 1.43E+11 1.22E+09 1.44E+11 1.40E+08 7.31
842 843 T 1.43E+11 I_1.22E+09 1.44E+11 1.40E+08 7.31

844 845 7 1.43E+11 [ 1.22E+09 1.45E+11 1.40E+08 7.31
: 845 846 8 1.432+1 1 1.22E+09 1.45E+11 [1.40E+08 7.31

8844-•• 1.44E+11 1.22E+09 1.45E+11 1.40E+08 7.31
:847 848 1.44E+11 1.22E+09 1.452+11 1.40E+08 7.31

}i848 849 1.442+11 1.222+09 1.452+11 1.402+08 7.31

849 850 1.442+11 1.22E+09 1.45E+11 1.40E+08 7.31
850 851 1.442+11 1.222 1.41.452+11 j 1.40E+08 7.31I!"851 852- 1.442+11 [1.222+09 I1.462+11] 1.402+08 1.' 7.31
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Starting
Time
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Time
(hr)

Integrated
Generated
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(BTU)

Total
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Heat Added
(BTU)

Total Heat
Added
(BTU)
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(BTU/hr)

Plant
Temperature

Rise (*F)

852 853 1.44E+11 1.22E+09 1.46E+11 I 1.40E+08 7.31
853 854 1.45E+11 I 1.22E+09 1.46E+1l 1.40E+08 _ _7.31

854 855 1.45E+11 1.22E+09 j 1.46E+11 I 1.40E+08 [ 7.31
855 856 1.45E+11 J 1.22E+09 1.46E+11 1.40E+08 7.31

856 857 1.45E+1 1 1.22E+09 1.465+11 1.40E+08 7.31
857 '1858"- 1.45E+11 1.22E+09 1.46E+11 1.40E+08 7.31
858 859 1.45E+11 ] 1.22E+09 [ 1.47E+11 1.40E+08 7.31

859 860 . 1.45E+111 1.22E+09 1.47E+11 1.40E+08 7.31

860 861 J 1.46E+11 1.22E+09 1.47E+11 1.40E+08 7.31
861 862 1.46E+11 1.22E+09 1.47E+11 1.40E+08 7.31
862
863

863 1 1.46E+11 I 1.22E+09 1.47E+11 1.40E+08 7.31
864.1 _ 1.46E_+11I .. 1.22E+09 _ 1_.47E+11 _I 1.40E+08 I 7.31
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APPENDIX L9.5: Plant Temperature Rise Equations
A I B IC D I E I F I G I H

1 S FloRate 86 ds Mass Flow =$C$1"C$23600 Ibo/hr
262 n lbm3 cp =opt(14.3,100) BTU~bm-F

Tit Iit TaaFesbeHet TtlHa eat Rate per Tbrnestep tPlant Temperature
3 hr (hr) Integrated Generated Heat L~ad (BTU) Added i AddTd (STU rt) Rise (D•gF)

=0 i FOFECAABqTB40FfETf ~a130$2.$EIM•TCH()-4 F-?l $21B-1022) OFFS6Tnl6$a$•2:• T•(5TCH)84.oI 52 58000:1)-`0'2)) =Totla7F$526 4 =C4-Dd =.6/.1- 4.- $F4/tG$1$G$2

-6-1 F _OkECAST)56 , OFFS ET(T oaI•.$E$2:$E$80.MATCH 6 ,Total.$ $2$5500 ,1):1,0,2 )OFFSET(T oba!6$B$2:6$5B0 ,MATCH (0 ,To a 4) 52 3 ,83001)- 1,0,2)) =Total3FS2J6=D5 1 =CO 6 - =105-135$A6F6 1/ $2

6 :=B5 807. =F1 RECAST(B7 OFtOSET(TLea0$E$2:$E$5.MATCH($B7,T7tatýl$B$2 $B$8601):102) OFFSET)Totýl!$062:$06300MAT•(?f)7oTota r152 58001)-1,,0)) =Total0$F32.6D6 -1=05-136 =_E(E6-y04(A$B6-FA67)3001/$2
B A -FORECAST( _$)8 OFf OET)ToTa E$2$:5E$80,_MATCH5($BTo ca3B$2$B$0,0)-1,0,2),OFFSET(Total!5 B$2:$B$80,MATCIl .Tot al4 2 08001)-1,0,')) Tl'F$2/06+7 } 3F01=C0+D0 07$EqT87$A81/$G$2

a W -+81 I OFT=•RE CA•ST@9OFFStoETtalE$2$E$8E60 MATCH0,Tczu•Tta$B$2:B$85,01)1,02),OFFSET(sta R$B$2:50 0.ATCI4B8.Totan6$B$2:.B801)102)) =Tota0 '$F)) Tsta1=02/68-D38 :SE8t -(6(0 M)- =$Fg/tG$115G$2
10.6B8 AIO=--FaORECAST)3610 OFFSET)TotaI!$E$2:$OFS0MATCH)5810 ,otaI3$52 36300 1)1,02)OFFSET()olal!$B$2:$B$80.MATCH)5B110TotaI!$652:5 ,0)-I,02)) =•WI --F D =)0930E109-$E_8t($BI-$A10) =$F10/$G$11G$2 I

11 1.10 811. =FO;ECAS-T)5611 OFF0ET{Total!$852:$E$SOOATO-l)$811 Total!$852 36500 I) 1 0) OF2E1Tntl82:05$.TH)511tTotal!$62:08001)•1 0.)j 00'.l.1 =DI =C 0E 1"-- 11.361)()01-SAij7$F11351503 rG2
12=18021 FORECAOTS6I2OFFSET)1de)'.5652:0E8OMhATCH)3812 Tlta13$8$2:3$B$01)-102) OFFSET)Ttl33:$60.lH)3B12 Tota!$62:0850 l1j) =Dll [=012.012 .)0E 1_2 -E 11y)3812 -$A12) {4=F 12,J3G51$G$2
131=812 .A13.1 FOR8CAST($B813 OFFSET(ratal!5852:$Es8OMATCH)3013I'T8a13$8$2 36$01)-1 0)OFE)Tnal532560.MTH)613 Total!5$2 831) 102)•) j.12 0=•13+D13 •= $_E13-5E 12y.($213-A13) - $F 13$ 1305ISG$2 I

4.B9 =A10o1 =FORECAST($B_5OFOFFSET(Total!5$2:$EOIATCH)14dal!5 3601)1 02)OFFSE 852.$$0,MATOH)B5,Total!$32:0300,1)1.0,)) .i39 .=0140 =-1301-- 9X(--- (F40A14=$)F1'--G----F I
1 -61 8201 tF •OR8OAC--A 615 B 6OFFS E T•'oal!$E6$2:$ES$80MATCH)31 ( IB6Toal!$B$2.:36300,1 )102),OFFO E T)Total.305$2:$B800.MATCH)$616 ,Total!5B$2 60300,1)-1,0,2))_ =014 I=010+D165 ••'• )155 14y51-A0 • )--hs •So$ios

1f10 11 FORE-OATI9FFOET)Tnlal!5$2:OE$MTCH)lTlal!$$2 01)102)FFSETl1%8$2:$B60. MATCH)3B16Total!$852: 5000 1)102)) =015 1=C16% I=)81-$EE18)7(5B19-$A1) -4F185G$113032

=61 017.1 FOREOAST)$BIOOPFOFST(TolaI582:5E3!$2 3$E$860)1 0) OFO8'0.MATCH 0,Tot0$3 0300 0.-))0=16,r01717,8H516,T0B1$-1)=1F1,0 ..... 0)

_12 .=8 =D1 =AI~jýOI~AT1§2 3-'•S"•R- --K F0• 19_$2- 12_) =$2$G 1/$= 2

13617 8=1.21 =F0RECAST()B212FFOET(IToal!$E$2:$ES8OOAATCH)512'Trtal!$852:$B36-1)1 02) OFFSET(Tta 2:$0H6'5a00.$$•MATCHý`13. T-tal$56258301)10. =1.11=22 212)/($B21-3) A1=$F12 0S110$G2
114-13 8010.1 - FORECAST($BI0,OFFSOE otal5$E$2:$E$8OMATCH($B3,Todal!$B00$B206 .)-1,0,2),OFFSET)Total(82.-5650.MA70H)3B10TotalBo!6•3T $2.$B50,-1,0,2)) =010 =CisoD23 =13813-$E 3_10y0I-AI =F1-1$rE1 q5-3.
1 -8T OFFOSET(1otal1E8$2:EST0,MTO8 rtal!0862 $$01)-1,0,2),OFFOET(Total$0B$2:$B60.MATOH)(B20 ,Total!5$62 -6801.1 ,I0,2) .0•13 13020020 = (5_20-$E)23 A24) -$F24tSG$1/G2

2 '=00- .•lo IFORECA0TS 2 FOTTd$(aI!$E$2:6E$807VATO(H)5825'TolaI!02`8033501102 FOTTtl!62550MTOH)821'TstaI'5$32 3$001)10.2)) 02 , 2=02l+D2 5 8=•E25-$E24y($ B215-$21) .=3F2170031$ 150-2 •
[6 =215 8=A22.1 =FOR8CAST5($26,OFFS0ET(Total!$E6$2:$E$0800ATCH )226,Tota7l12:$B0,1 -1,,2), FFSET(T1ýl332:5$60,,TCH)Bl6Total!$52 .0 , 01)102) =.0215 '=-2.022 )226-2(1).26-$A26) _=$F26&2G$01PG$2

2317=B26 1231 =FOREOAT ,23OFFSET)Total!$E6$2:$E$80MATCH5237,Total!$[$23800,1)-1,02),OFFSE T(Total!58$2:6$$0,.TCH)6627,TotaI!$$$852 0,10)1,0,2) =22 .)582346227-- 82,6 023.?) __.F 27/$1/52
182 =8212 2•4.1 -FOROA0T)24,0FFMSET('rolaI!6 $E$80.M2EO TCH(l)82.TotaId.8$$2 ý300 1)1,02) O0FSET)Toll!5632:58 AT0H)024,TlaI 0 1)102$• )) =023 '02029b-(_24-$E28)B29-$A24)_._F240$1/$$2- I19181 -! -- =FORE CAS T($B30,_OFS E T(Tot l!$E $2:$E$S0,fATCH_($130.TtaI!• :ý$E! )•~Rý,ý)FS oLET(gt :$B0,yTCHqBlgTot al! $B$2:$ )- 1,0,-)) ;U-=.•iQDi 9 sr.E 0-$E_9($B30-$A30) j=FWSS/5A
20.=89 =A3120ý1 FRCAST($B3125OFFSET(Tdol!a$E$2:$E$850ATCH(I382.Tta0!$B3$2:$B$65001)•1•2).FFO8ET()rtaR!$$2:50$B.MAICH6B321.Tola!50$2 $830'1)-10-`2)1 024 *C21-0201._31-$E24$l21-52A2) .31 F25•- 31$G$2
2-25 == 0261+1 OR CAST)$62,OFF0ET(Ta760E2:E8500)MATCH(326,Tota$B$2:$B$5800 1)-102),OFFSET(fota7l32:$5 jTTC, H8,TotaI$2: 0$• ,1 =0 1E020 .C 222 -$E2•2($BK2 1-5A2) . 21=$F31/3G$t$G$2

.626- =1 FORECAS T($ 7, OFFSET(To al$E$2 $E$80,MTCH)_($27ta IR$B$ 1$y580 1) 02) FET(Tol'2 SOMATOH(ý)27,Total! VS2 0$6 1)- 102) , =02617 ý27 .(E3274E26 Y($23-$A27) j$F23/$G$1SG$2t
_ =27 8023+1 F= 0C0AST($A32,OFFFSETToteal!$:E$2:$E$80,MIAT 4,5TotalT$B$:$B$80,1)- ,02,),OFFSET(Tota0383$2:$B50.MAATCH)0034,TotaI3002 3630B$ 01 J-1l0,2ý) I=j--C234020 )3E204E23y$32-$A20) 4-EF23451/52
24i =823 --A21 =FOREOCAS0T($32,OFFSET(ToaOl$ES2M:$ES AATCO()ý35.TToaI.7$2 IB1_1 •,02),OFFSOET2IýoB$2a:$B5260,MAT•.HH23.TotI2al!5B2 :$B$80,1)-10.2) )W-- ýý=02-13- I+ _ E5-$E34 $E B-3•-A52 ) -=$ F203-3 1/$ 2

L5_.-620 8A36T1l= FORE CA0T)B36,0OFFSET)To al7$E$2MSOOM• tATCH)5$830,Toteal3_$8_2:$B._1 )-1,0,2) OF•FS8TTIa062 :$65,MATN)0,0Tota32 563,01)- ,02)) [=D35 '=C30.D36 =)_(630-$3582($)030-002) ] .. F30336tG113$2 I

31=6 80311 rORCAOT63,FFOET)Tta!$E62:6 ATC 31TotaI!$B$2:$B$0.1)-1,0,2) OFFSET(Total 2:$B$0.MATCH($823,Totel!$6$2 56500 )-1 .030 ,.0(1E 37 ,)E365/($03l-5A1 4F37/5601I0S02
232 ,=621 8A321 =FORECAO T)$B8,FF0 ET)TotalE5•$ $2 :$E ATCH )3822Tot al36. 580,01)1,02),OFFSOE(To•CIoSB2 :$B$80,MATCH)$086,Tolal!8$2.$58301),1,0,2)) .0=D31- .032r032 =32-831Y)0633-0) .5F!3233(B1-12

=637 8 -331 =FORECAST)5B3,OFFSET(otal!5E$2:$0S0AATCH)$839,Total!3$$2:680,1)-1,02) OFF.ETTnaI2:$00,MA.TCý3,Total!56$ 2.063,I) 1,0,2)) -022 _330 )36334832>)63422) 4Fý293$ -3 $F 1t$3 2 -
=633 A284=1 FOREqCAST(84 ,OFFSET(TotSl!$E52 :$80ATCH-)$84 Tatal.852 0$5$01 02) OFFSET(To1a7f6B$2 :$B$80,ATCH($84,TotaIl$,2:$0, 2) ) -0,2)2) L-328340234 (E344-$E32y()B345-A40).F34/01/SG_2

29 )=64 m35._.1 =FOR8AT )3OFFOETT!ola)E52:1E600AIA4TOHl5TcdaI!$B$S2 :$B$8001 )-,0,2) ,OFFS ETTotalSBS2:$BW0,MATCH(B42 .Total,[ 2" BUIS )-1,0.2)) =02l
=620 = =FORECAT)T($B43OFFSET(TotaT$E$2:$80.MATCH(430.FTtal!08$$2 051)-1 0.2)OFFOET()TtaOO$BO2:5T30aMATOH)5636,T 2 5Wo26 1)1, 02)) =D3829 E2658-5A36) )=F38305lI5052.

37=630 -Ff ORECAST($BT38 FFSET(Jo2) i fST)T$Btal$E52: AATCH8($37 Ttal!$B$2$B$80,1)-1 0`2) FSET :$otal•3BS•2:06 C0.3A=CHE(437,Total6 580 1,02) = 0 3)3-A43))=-F37G$1$G$2
301.63 JýA321 FORECAST($)_3 OF FSETTolaOOEE0TCH $45Ta852:$$0,1)102),OFFS ET)TotaI3832E:$6$0MATC H ($5,Total'$B$2:585001)- 1,0.2)) )1 037) 0300030 45E0-$44)0121 0.2)) --331F32$G.11 _2

30=6`- 800.1 OR-COT)6'0 FFOET)Tolel!0E$2:-$E$0'-MA1CH)$546'T1oal0B$2 5B81001)-1 02) OFFS8T)Tntal)5652:$B$0MA8 R0805le!632:5$3:0'1)1.0,2)) 030.03-0A*D6 -)$E34-$ 5830$B463-$A36) - .5F34130$1/$$24
41476204 .A0' F CAST)3847'OFFSETT~r~al!$602:$E$0'MATGH)$840'Tota1$B$2:$B83001)`1 02) OFFSET)Total$632:$B$0.MATH)540Toll!$2: 01)1,02)) 00 40.40 )347-5639 7-)5410 .=F47301/02 I

41 _j4 804A1=1 =FORECAST)$B41'OFFSEI(Tstal'$E$2:O$E$8'MATCH-()8418 Tta!$82•$5630'1)-10.2). FFSET)Totae0$$2:5$B$0MATCH841.Tolal$2:$6'1):1.0.2)) 0407 I1.41L•_0_0 31F••4)11-"-1"2

343 =B380 -A431 =FORECAET($M4OFFSET(Ttal!0$E$2:$E8•'0MATC0$849'Tota75B$2 $B1W801)1 02)ýOFFSET(Tota l1$2:$ 560MATH)3BTM.Tta75032 56500_I) 1,02_)) 4 =_ _ _=C__ -034 I343-E %.34F4_4 l13$3

35l64 =A44=1 IFORECAST($4 OFFSTq l[$ES230SE8UTOR)5844 Ttdal[586256500)-1 02) OFFOET(Thta~l365B216500.MATOýH)584,Total% 82158500 1)10,2)) 1=03 ____4 CA035 )08"E4Y4843)5844A4) )4$F44130113052 I
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M1.0 PURPOSE / OBJECTIVE

The purpose of this attachment is to determine the worst 24-hour and 30-day weather
period and the worst 30-day period of net evaporation for LaSalle County Station. The
new weather data is compared to the weather data used in the existing analysis to
determine if the new weather data set is more limiting. If the existing weather data is no
longer bounding, new LAKET weather files are compiled. This will be used as input in
determining the maximum plant inlet temperature and evaporative drawdown of the
LaSalle County Station Ultimate Heat Sink, which determines the design basis Ultimate
Heat Sink (UHS) performance for 30 days following an accident. Weather data has been
provided from January 1, 1995 through September 30, 2010.
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M2.0 METHODOLOGY

A LAKET-compatible meteorological data file, 'PIALSL9510.txt', was created
consisting of meteorological data for LaSalle County Station and Peoria, IL from January
1, 1995 through September 30, 2010. See Design Input M4.1 for additional information
on this file. Wind speed, wind direction, and dry-bulb temperature data were taken from
an on-site meteorological tower at LaSalle County Station. Humidity, precipitation type,
cloud height, and cloud cover data were not available from the on-site meteorological
tower, and were taken from a National Weather Service observing station at the Peoria,
IL airport (approximately 70 miles southwest of LaSalle County Station). This weather
data file is input to LAKET [Ref. M5.2], and the worst weather and worst net evaporation
time periods are found from the range of dates included in this file.

Based on options selected in the input file, the LAKET run returns a plot file that
includes the total evaporation, precipitation, natural lake temperature, lake inlet
temperature (same as the plant outlet temperature), and the UHS outlet temperature (same
as the plant inlet temperature). Since LAKET returns results in three hour increments, a
rolling average over 24 hours is created using Microsoft Excel [Ref. M5.I] by averaging
the UHS outlet temperature of the selected time step along with the previous seven time
steps. The worst weather day is chosen as the day with the highest UHS outlet
temperature 24-hour rolling temperature average. The worst 30 days of weather is
determined using a similar methodology, in which a 30-day rolling average of the UHS
outlet temperature is calculated and the maximum is chosen as the representative worst
weather month.

M2.1 Worst 24-Hour and 30-Day Weather

A specific UHS model was created in LAKET (based on Case 3a from Attachment H)
with a transit time that corresponds to the three hour time step period. Case 3a is used
since it uses a worst 1-day plus worst 30-day weather file and represents the worst case
scenario of 18-in sedimentation. The following changes were made to Case 3a for
determining the worst weather conditions:

* The date range is changed to match the date range of weather file 'PIALSL95 10.txt.'

* The lake initial temperature is set at 1 00°F. (Assumption M3.1)

* The model is set as open cycle, so the UHS is at the same temperature at the
beginning of each 3 hour interval.

* Anemometer height is set at 33-ft in accordance with the instrument setup at LaSalle
County Station (Design Input M4.2).

* Lake elevation is fixed at 690-ft (Assumption M3.2).

* The circulating plant flow is set at 873.0 ft3/s for a circulation time of 3 hours.

* The plant discharge water temperature (TPRISE variable in LAKET) is set at 100°F
(Assumption M3.3). For an open cycle model, this value is the lake inlet temperature.
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* Effective area and effective volume are set to 57.9% of total area and 63.4% of total
volume, respectively, due to the results of Attachment J - UHS Flow Path Analysis.

The UHS outlet temperature for each 3 hour period corresponds to the environmental
effects on the UHS during these three hours. From these results, it can be implied that
higher UHS outlet temperatures represent worse (hotter) weather conditions.

M2.2 Worst 30-Days of Net Evaporation

For determining the worst 30-days of net evaporation, a UHS model is created in LAKET
(based on Case 3c in Attachment H). Case 3c is used since it uses a worst 30-day net
evaporation weather file and represents the worst case scenario of 18-in sedimentation.
The following changes were made to Case 3c for determining the worst net evaporation
conditions:

* The date range is changed to match the date range of weather file 'PIALSL951O.txt.'

* Anemometer height is set at 33-ft in accordance with the instrument setup at LaSalle
County Station (Design Input M4.2).

* Lake elevation is fixed at 690-ft (Assumption M3.2).

* Initial temperature is set at 40'F as a representative winter UHS temperature
(Assumption M3.1).

* The temperature rise through the plant (TPRISE variable in LAKET) is set at the
approximate average temperature rise at EPU of -9 0F (Assumption M3.3).

* Effective area and effective volume are set to 47.10 acres and 216.45 acre-ft,
respectively, due to the results of Attachment J - UHS Flow Path Analysis and the
Case 3c model area and volume.

The net evaporation is calculated by subtracting precipitation from the total evaporation.
The worst 30 days of net evaporation is determined using rolling averages, similar to the
methodology used in determining the worst weather.

M2.3 Weather File Creation for Comparison to Existing Analysis

Following determination of the worst weather days and the worst net evaporation days,
weather files for input to LAKET are created. For the worst weather input file,
conditions from the worst weather day are used as the first day in the new weather file.
Following the first day, the conditions from the worst 30-day period are added to create a
31-day worst weather "month." Precipitation is conservatively set to zero for all time
steps comprising the worst weather month (Assumption M3.4). To determine if this new
worst weather month is more limiting than the existing worst weather month used in
Attachment H, the input file from Case 3a is ran using the new worst weather month. If
the new weather month does not result in a higher maximum UHS outlet temperature, the
existing worst weather month will be retained as it is more severe.
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For the worst net evaporation weather file, the conditions from the worst 30-day period
are compiled to create a 30-day worst net evaporation "month." Similar to the worst
weather month, precipitation is set to zero for all time steps (Assumption M3.4). To
determine if this new worst net evaporation month is more limiting than the existing
worst net evaporation month from Attachment H, the input file from Case 3c is ran using
the new worst net evaporation month. If the new weather file does not result in more lake
drawdown, the existing worst net evaporation month will be retained as it is more severe.

M2.4 Weather File Creation for UHS Analysis

If the existing weather file is not bounding, new weather files are created based on the
new most limiting day and month determined by this analysis. These weather files use
the weather information provided in 'PIALSL95 10.txt' with the following changes:

* The station code is set to zero. This input has no impact on the results of this
analysis.

* The start date and time is set at 7/1/1900 at 12AM. This input has no effect on the
results of this analysis.

* Precipitation is set to zero for all time steps (Assumption M3.4).

In order to determine the effect of the time of day of the worst weather day on the UHS,
eight different worst weather files will be created. The first file will start at 12 AM of the
worst weather day followed by subsequent files at 3 hour intervals (e.g. the second
weather file starts at 3 AM of the worst weather day). After 24 hours of the worst
weather day, the worst 30 days subsequently added to the file. The start of the worst 30
days is selected to maintain a 1 hour interval between time steps. For example, if the
worst 24 hour day ends at 11PM, the next time step will be at 12AM of the beginning of
the worst 30 days.

For the worst net evaporation, only one weather file will be created, corresponding to the

dates and times determined to be the most limiting.

M2.5 Computer Programs and Software

LAKET-PC Version 2.2 [Ref. M5.2] was used to perform the lake transient analysis
contained in this evaluation. This was run on S&L PC No. ZD6661 on Windows XP
operating system.

Postprocessing of the LAKET-PC results is done using Microsoft Excel® 2003 [Ref.
M5.1], which is commercially available. The validation of Excel is implicit in the
detailed review of all spreadsheets used in this analysis. All computer runs were
performed using PC No. ZD6661 under the Windows XP operating system.
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M3.0 ASSUMPTIONS

M3.1 Initial Lake Temperature - For the worst weather evaluation, the initial lake temperature
is set at 100 0F. This is an arbitrary reference value for determining the relative weather
severity and does not influence the results of this analysis.

For the worst net evaporation month, the initial lake temperature is assumed to be 40'F.
This is used as a representative value for the lake temperature during the winter since the
weather data file begins on January 1. This does not influence the results of this analysis
as the worst net evaporation month occurs during the summer.

M3.2 Fixed Lake Elevation - The lake elevation when determining the worst weather month
and worst net evaporation month is fixed at 690-ft. A constant lake elevation removes
the effects of lake level in determining the weather effects on the UHS temperature and
evaporation.

M3.3 Station Thermal Boundary Condition - The plant discharge water temperature when
determining the worst weather day and month is assumed to be 100'F. Since the lake is
modeled as open cycle, the lake starts at this temperature at the start of each 3 hour time
interval. A constant initial temperature allows for isolation of the meteorological effects
on the lake.

When determining the worst net evaporation month, the temperature rise through the
plant is assumed to be constant at approximately 9°F, which is the average temperature
rise for EPU over the calculated 30 day period (Calculated from Appendix L9.3 of
Attachment L - Plant Temperature Rise). A constant temperature rise through the plant
removes the effects of the plant heat load in determining the evaporation.

M3.4 Precipitation - When creating the worst weather "month" and worst net evaporation
"month," precipitation is set to zero for all time steps. This is conservative when
determining the limiting initial UHS temperature.
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M4.0 DESIGN INPUTS

M4.1 Weather Data File - The LAKET-compatible meteorological data file is developed from
weather data from LaSalle County Station and Peoria from 1/1/1995 to 9/30/2010 in
Attachment K - Preparation of Hourly Meteorological Data. This file has the following
properties:

Name: PIALSL95 10.txt
Type: ASC text
Size: 21,812 KB
Creation date/time: 3/9/2012 11:08 AM CST (12:08 PM CDT)

M4.2 Anemometer Height - The anemometer height at LaSalle County Station is 33 feet from
Attachment K -Preparation of Hourly Meteorological Data.

M4.3 Plant Temperature Rise - The approximate average plant temperature rise at EPU is
calculated to be -9°F as taken from Attachment L - Plant Temperature Rise (Appendix
L9.3: Calculated average of the first 30 days following an accident evaluated in
Attachment L).

M4.4 Effective Area and Volume Percentages - The effective area percentage is 57.9% and the
effective volume percentage is 63.4% from Attachment J - UHS Flow Path Analysis.
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M5.0 REFERENCES

M5.1 Microsoft® Office Excel 2003 (11.8120.8122) SP2, Copyright 1985-2003 Microsoft
Corporation, Sargent & Lundy LLC Program No. 03.2.286-1.0, dated 2/2/2004.

M5.2 LAKET-PC Computer Program, Version 2.2, S&L Program No. 03.7.292-2.2,
12/09/2004. Controlled File Path: \\SNLVS5\SYS3\OPS$\LAK29222\
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M6.0 CALCULATIONS AND RESULTS

Analysis of rolling averages determine the worst day and 30 day period for UHS
temperature and the worst 30 day period for net evaporation for the weather file created
from LaSalle County Station meteorological data from 1/1/1995 to 9/30/2010. These
results are then compared to the existing weather files used in the Attachment H of this
calculation.

M6.1 Worst Weather Conditions

LAKET input file 'WorstWeather.dat' was compiled to determine the worst weather day
and 30-day period from 1/1/1995 to 9/30/2010. The top ten worst 24-hour periods and
30-day periods are shown below in Table M6-1. Note that the temperature provided is
for comparison purposes only and not representative of the expected actual temperature
of the UHS (See Limitation M8.1).

Table M6-1: Worst Weather Days
24-Hour 30-Day

End Date Average Temp. End Date Average Temp.
(70) (OF) _P_ 8

7/25/01 6:00 AM 99.609 8120/95 3:00 PM 98.867
7/25/01 3:00 AM 99.586 8/20/95 6:00 PM 98.866

7/19/98 12:00 AM 99.576 8/21/95 12:00 PM 98.865

7/18/98 9:00 PM 99.576 8/21/95 3:00 AM 98.865

7/25/01 12:00 AM 99.526 8/21/95 6:00 PM 98.864

7/24/01 9:00 PM 99.516 8/20/95 9:00 PM 98.864

7/19/98 3:00 AM 99.515 8/21/95 6:00 AM 98.864

7/25/01 9:00 AM 99.488 8/21/95 12:00 AM 98.864

8/19/95 12:00 AM 99.474 8/21/95 9:00 PM 98.864

7/22/01 3:00 PM 99.464 8/20195 12:00 PM _98.863

Based on this data, a weather file for LAKET was created for the worst (hottest) weather,
'WorstWeather.txt'. The worst weather file is created by first inputting the worst 24-hr
day (7/25/2001 ending at 6:00 AM) and then inputting the worst period of 30 days
(7/21/1995 4:00PM to 8/20/1995 3:00PM) to create a 31-day weather file.

To compare the new weather file with the existing weather file, Case 3a from L-002457
was run using the new weather file. This was done by creating a LAKET input file,
"WorstWeatherComparison.dat,' with the same conditions as Case 3a, but an adjusted
anemometer height to reflect the setup at LaSalle County Station. As seen in the output
file, 'WorstWeather Comparison.out,' the maximum UHS outlet temperature using the
new worst weather file is 105.96°F. From Attachment H, the results from Case 3a using
the existing weather file is a maximum UHS outlet temperature of 104.00°F. The new
weather file results in a greater UHS outlet temperature, so it will replace the existing
worst weather file in the UHS analysis.
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M6.2 Worst Net Evaporation

LAKET input file 'NetEvapWorstMonth.dat' was compiled to determine the worst 30-
day period of net evaporation from 1/1/1995 to 9/30/2010. Using the results from
LAKET, the worst ten 30-day periods in terms of net evaporation are shown below in
Table M6-2. Note that the net evaporation values provided are for comparison purposes
only and not representative of the expected actual evaporation of the UHS (See
Limitation M8. 1).

Table M6-2: Worst Net Evaporation Days_

End Date 30-Day Net
Evaporation (cfs)

7/13/02 9:00 PM 1.569
7/13/02 6:00 PM 1.568

7/14/02 12:00 AM 1.566

7/13/02 3:00 PM f 1.565

7/13/02 12:00 PMI 1.563

7/14/02 3:00 AM 1.563
7/13/02 9:00 AM 1.563

7/13/02 6:00 AM 1.562

7/14/02 6:00 AMt 1.560

7/13/02 3:00 AM 1.557

The worst net evaporation weather file, 'NetEvapweather.txt,' is created by inputting the
weather conditions from the worst net evaporation period of 30 days (6/13/2002 10:00
PM to 7/13/2002 9:00 PM). In order to compare this with the worst 30 day net
evaporation period from Attachment H, Case 3c from Attachment H was run using the
new weather file. This was done by creating a LAKET input file,
"NetEvapComparison.dat,' with the same conditions as Case 3c, but an adjusted
anemometer height to reflect the setup at LaSalle County Station.

As seen in the output file, 'NetEvapComparison.out,' the minimum lake elevation using
the new worst net evaporation weather file is 688.63-ft. From Attachment H, the results
from Case 3c using the existing weather file is a minimum lake elevation of 688.52-ft.
Since the existing weather file results in greater lake drawdown, the existing weather
conditions from 6/18/1954 to 7/18/1954 will continue to be used for this analysis.

M6.3 Weather File Creation for UHS Analysis

After determination of the worst weather day and month and the worst net evaporation
month, weather files are created for use in the UHS Analysis.
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For the worst weather day and month, eight new weather files are created starting at
different times to determine the limiting time of day. A summary of the eight created
weather files, including the start times and end times used in taking weather data from
'PIALSL951O.txt' is presented in the table below:

Table M6-3: Worst Weather 24-Hour/30-DaY Files
File Name . Worst 24-hr Start Worst 24-hr End IWorst 30-Day Start fWorst 30-Day End

1-30day_12am.txt 7/24/2001 12AM 7/24/2001 11PM 7/21/1995 12AM 8/19/1995 11PM
1-30day_3am.txt 7/24/2001 3AM 7/25/2001 2AM 7/21/1995 3AM 8/20/1995 2AM

1-30day6am.txt 7/24/2001 6AM 7/25/2001 5AM 7/21/1995 6AM 8/20/1995 5AM

1-30day9am.txt 7/24/2001 9AM 7/25/2001 8AM 7/21/1995 9AM 8/20/1995 8AM
1-30dayl 2pm.b~tx 7/24/2001 12PM 7/25/2001 11AM 7/21/1995 12PM 8/20/1995 11AM

1-30day_3pm.txt 7/24/2001 3PM j 7/25/2001 2PM /72111995 3PM 8/20/1995 2PM

1-30day_6pm.txt 7/24/2001 6PM' 7/25/2001 5PM 7/21/1995 6PM 8/20/1995 5PM

111-30day_9pm~txt 7/24/2001 9PM 7/25/2001 8PM 7/21/1995 9PM 8/20/1995 8PM

The worst net evaporation month was determined to be the existing weather file,
'30dayevap.txt'. This will continued to be used in the UHS analysis, and no further
weather file compilation is needed.
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M7.0 SUMMARY AND CONCLUSIONS

The worst weather day and 30 days and worst net evaporation 30 days were determined
by running LAKET over a range of days spanning from 1/1/1995 to 9/30/2010. The
worst weather day was determined to be 7/25/2001 ending at 6:00 AM, while the worst
30 day period of weather spanned from 7/21/1995 4:00 PM to 8/20/1995 3:00 PM. A
comparison of this weather file with the existing weather file shows that the new weather
file based on the weather data from 'PIALSL95 10.txt' results in a higher maximum UHS
outlet temperature than the existing weather file. Therefore the new weather files
summarized in Table M6-3 will be used in the UHS analysis.

For net evaporation, the worst 30 day period was determined to span from 6/13/2002
10:00 PM to 7/13/2002 9:00 PM. Comparison of this 30 day span with the previous
limiting 30 days, 6/18/1954 to 7/18/1954, shows that the 1954 span remains bounding.
Therefore, the existing worst 30-day net evaporation weather file will be used in the UHS
analysis.

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT M, PAGE M14 of M17

M8.0 LIMITATIONS

M8.1 24-Hour and 30-Day Rolling Average Values - The values for UHS outlet temperature
and net evaporation provided in Tables M6-1 and M6-2 are merely representative values
for use in comparing weather effects over different time periods. These values are not
actual expected values for the LaSalle UHS.
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M9.0 APPENDICES
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Appendix M9.1: Electronic File Listing

A summary of the electronic files and their purposes is provided below:

LaSalle County Station / Peoria Weather File
File Name

PIALSL9510.txt

Date

13/09/2012 12:08 PM

Files for Determining 24-Hour and 30-Day Worst Weather
File Name .Date

Worst Weatherdat 4/24/2012 11:26 AM
Worst Weather.out j 4/24/2012 11:26 AM
Worst Weather.pit 4/24/2012 11:26 AM
WorstWeather.pItX 4/24/2012 11:26 AM

Files for Determining Worst Net Evaporation
File Name Date

NetEvapWorstMonth.dat 5/17/2012 3:01 PM
NetEvap-WorstMonth.out 5/17/2012 3:03 PM

NetEvapVWorstMonth.plt 5/17/2012 3:03 PM
NetEvapWorstMonth. pItX 5/17/2012 3:03 PM

Compiled Weather Files (Section M6.1 and Section M6.2)
. . .. . File Name b. Date . . . .

Worst Weather.txt 4/26/2012 10:11 AM - '
!! NetEvap weather.txt 5/17/2012 3:23 PM

.Files for Comparison to Previous Worst Weather
File Name - - Date

WorstWeather Comparison.dat 4/26/2012 10:12 AM
IWorstWeather Comparison.out 4/26/2012 10:12 AM

WorstWeather Comparison.plt __4/26/2012 10:12 AM__
WorstWeather Comparison.pItX 4/26/2012 10:12 AM

Files for Comparison to Previous Worst Net Evaporation Weather
- FileName Date

NetEvap Comparison.dat 5/17/2012 3:20 PM
NetEvapComparison.out 5/17/2012 3:23 PM

Net~vapComparison. pit 5/17/2012 3:23 PM
NetýEvapComparison.pltX 5/17/2012 3:23 PM
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Appendix M9.1: Electronic File Listing

Weather Files for UHS Analysis . .. ... . ..
File Name Date

1-30day_12am.txt 4/26/2012 3:23 PM

1-30day_3am.txt 4/26/2012 3:25 PM
1-30day_6am.txt 4/26/2012 3:26 PM
1-30day_9am.txt 4/26/2012 3:29 PM

1-30dayl 2pm.txt 4/26/2012 3:30 PM
1-30day_3pm.txt 4/26/2012 3:32 PM
1-30day_6pm.txt 4/26/2012 3:33 PM
1-30day_9pm.txt 4/26/2012 3:34 PM
30dayevap.txt 4/0612006 4:18 PM

A more detailed look at the files listed in the tables above is provided below:

Further Detail for Electronic Files

1-30dyy12Pm tht

1-30dayjamvtxt

9 1 30day 6P.to t
91-30dey_6em~1-30day_epm.txt
I -Kay-avm.bl

30dayevp.txt
P NetEvapCbompa'nson.dat
!klNetEvapSCompansooout

Ii14el:Evap~ovperison.c11

@ NetE-vapvweather.txt
_INetEvapWorstMonth.dat

1 4etEvapj'ormS onth.out

_j NetEvapeV3orsvonth.plt

SPIALSL95 10.txt

11 Worst Veaterdat

j 1worst-eated.out
ý1WorsotYeatlwer41
!lWorst-Veather.pltX
9 Worst.Weather.txt

P*I WorstWeaoherCompeflson.dat
s•worstWeatfier comparison.out

j'1WorshqeatherCompanison.ot
ý. woistWeatherComparlson. 0 tX

I_ e Mod.fied
Text Document 4/26/2012 3:23 PM

TextDocument 4/26/2012 3:30PM

Text Document 4/26/2012 3:25 PM

Text Document 4/26/2012 3:32 PM
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N1.0 PURPOSE

The purpose of this attachment is to evaluate the methodology in the LAKET-PC
program and compare it to accepted methods for analyzing UHS cooling ponds. The
LAKET-PC method is compared to NUREG-0693, "Analysis of Ultimate Heat Sink
Cooling Ponds," [Ref. N5.1]. This evaluation reviews the individual equations for heat
transfer, wind characterization, and evaporation used in both the NUREG document and
the LAKET-PC program.

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT N, PAGE N4 of N20

N2.0 METHODOLOGY

NUREG-0693, "Analysis of Ultimate Heat Sink Cooling Ponds" [Ref. N5.1] presents a
method for analyzing the performance of ultimate heat sink cooling ponds. It was
published in November 1980 and contains the accepted methodology for characterizing
the thermal performance of cooling ponds.

The methodology of LAKET-PC is compared to NUREG-0693 based on review of the
LAKET-PC manual [Ref. N5.21. The equations for heat transfer, wind characterization,
evaporation, and the iterative method are compared between both documents. LAKET-
PC is validated in the process of demonstrating that the method of calculation is equal to
the approved method outlined in NUREG-0693.

N2.0.1 Lake Stratification - NRC RAI #6 [Ref. N5.4] asks for additional information about the
effects of thermal stratification of the lake.

A method for determining if a lake is stratified is presented in Sargent & Lundy standard
MES-11.1 [Ref. N5.7]. This method consists of assuming the lake is stratified with the
less dense hot water floating on top of the slightly more dense colder water. If the
calculated value for the upper layer depth is close to or beneath the actual lake bottom,
then the lake can be regarded as not stratified. The depth of the upper layer hot water is
determined using Eq. 1.

h,,D. LLgI TB 4 (Eq. N2-1)

Where:

fi - Interfacial shear coefficient, estimated as one-half of bottom friction coefficient

fi = 0.5 * 8 * g / C, 2  (Eq. N2-2)

C, - Chezy coefficient

C, = 1.47 * H" 6 /n (Eq. N2-3)

H - lake depth (ft)

n - Manning roughness coefficient

Q - Circulating water flow (fi3/s)

Ds- Dilution ratio (total lake flow / circulating water flow)

L - Lake length (ft

g - gravity, 32.2 ft/s2

13 - Bulk expansion coefficient of water (0F)

13 = 4.1x10-6 * (Tve - 39°F) (Eq. N2-4)
Tave- Average temperature of discharge and receiving water temperature (OF)

AT - Temperature difference between upper and lower levels (fF)

B - Width of lake (ft)
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For the case where a jet or plume is formed in the lake, the dilution ratio (D,) is found
from the following steps.

Fr = Ud/ /h gf/AT (Eq. N2-5)

hmax = 0.42 hdbd (h, /bd )1/4 Fr (Eq. N2-6)

D: = 1.4 + Fr2 (hd / bd)1"4  (Eq. N2-7)

Where:

Fr - discharge Froude number

Ud - Velocity at discharge structure (ft/s)
hd - Depth of discharge structure (ft)

bd- Y2 width of discharge structure (ft)
Ds*- Dilution ratio without correction for lake bottom

If the maximum depth of the plume (hmax) is greater than the depth of the lake, a
correction factor is applied to the dilution ratio.

r = (0.75H/hm,X)1/4 (Eq. N2-8)

D, = rD, (Eq. N2-9)

Where:

r - Dilution correction factor

The upper layer depth (hu) is used to determine the degree of stratification in the lake. If
the volume of the lake below the upper layer depth is small compared to the total volume
of the lake, then a plug flow model such as LAKET should be valid. When the volume
below the upper layer depth is greater than one half the total volume of the lake, a
different model that accounts for stratification should be used.

N2.1 Acceptance Criteria

N2. 1.1 Acceptance Criterion NI - The calculation method in LAKET-PC for analysis of the
thermal performance of cooling ponds shall be consistent with the accepted methodology
presented in NUREG-0693, "Analysis of Ultimate Heat Sink Cooling Ponds" [Ref.
N5.11.

N2.1.2 Acceptance Criterion N2 - The LAKET-PC program [Ref. N5.2] is not applicable for
stratified lakes. The fraction of lake volume below the upper layer depth shall be less
than 50% for the UHS to be considered not stratified [Ref. N5.7].
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N3.0 ASSUMPTIONS

N3.1 Lake Stratification Calculation Inputs - The minimum mixing zone temperature is
assumed to be 100.0°F. The maximum mixing zone temperature is assumed to be
125.0°F. These values are based on values of interest (during the first few days following
an accident) from the mixing zone analysis done in Attachment 0.

The Manning coefficient is assumed to be 0.02. This is an approximate, conservative
value [Ref 5.6, Table 3.3.17] based on the surface of crushed stone bedding and rip rap
[Ref. N5.5].
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N4.0 DESIGN INPUTS

N4.1 Accepted UHS Analysis Method - The accepted analysis method for UHS cooling ponds
is taken from NUREG-0693, "Analysis of Ultimate Heat Sink Cooling Ponds" [Ref.
N5.1].

N4.2 LAKET-PC Methodology - The analysis method used in LAKET-PC is determined from
the LAKET-PC user manual and the computer code [Ref. N5.2].

N4.3 Wind Dependence Functions - Wind dependence functions are taken from MIT Report
161, "An Analytical and Experimental Study of Transient Cooling Pond Behavior," [Ref.
N5.3].

N4.4 Lake Stratification Inputs - The bases for inputs to the lake stratification analysis are
provided in Table N6-4.
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N6.0 EVALUATIONS

N6.1 LAKET-PC Background

LAKET-PC is a one-dimensional thermal prediction model first written in 1976 which
has been well established in many areas of cooling lake sizing and analysis. The lake
simulation model is used to yield water surface temperature as a function of position and
time. The inherent assumptions used in the LAKET-PC model are as follows:

1. Thermal One Dimensionality - A one dimensional model assumes that the
temperature is constant at any point along the plane perpendicular to the direction of
flow. There are neither cross-stream variations nor thermal stratification with respect
to depth.

2. Time Increment - The calculation scheme in LAKET-PC is an iterative process,
where the calculation interval can be set to increments of minutes or hours. Weather
data input to the model is generally hourly, and so weather data is held fixed for
intervals smaller than one hour.

3. Fluid Interactions - The simulation model used in LAKET-PC involves adjacent fluid
masses at different temperatures. The horizontal heat conduction due to this
temperature difference is assumed to be negligible with respect to the heat rejection at
the air / water interface, and is ignored. Similarly, conductive heat loss and frictional
retardation at the water / channel interface are ignored.

4. Lake Rectanaularization - The one-dimensional model assumptions coerce the water
body into an idealized rectangular channel. The length of this channel is the flow
path length of the actual water body, while the width and depth are computed
theoretical values.

5. Global Flow Components - LAKET-PC assumes that all secondary water gains and
losses, such as makeup, blowdown, and runoff are distributed globally over the entire
lake surface. This is a reasonable assumption for the majority of applications; an
actual configuration in which component flow is known to exert a disproportionate
local influence will not be modeled accurately on that local scale. However, the net
result of the component will be correctly modeled.

The movement of fluid through the one-dimensional channel is envisioned as a series of
individual, distinct fluid segments. Each segment has an individual length and
temperature, while the width and depth remain constant for all. The channel thus forms a
queue of fluid segments, where additions are made at the inlet, and deletions are made at
the outlet. This is referred to as a "first in, first out" queue. Any segment that enters the
channel will cause an equal amount to be expelled at the outlet. The program assumes
that all segments are uniform in temperature, and each segment is allowed to react
independently with the environment.
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N6.2 Heat Transfer Model

This evaluation only considers the thermal model utilized in calculating the lake surface
temperature, and does not delve into the effects of precipitation, makeup, blow down, or
calculation of total dissolved solids.

A) Edinger and Geyer Equilibrium Temperature Heat Transfer Model

Both NUREG-0693 and LAKET-PC present thermal models in which the surface
temperature of the cooling pond is calculated, as the bulk heat transfer modeled in these
equations occurs at the water / air surface boundary. Both thermal models utilize the
Edinger and Geyer "Equilibrium Temperature Heat Transfer Model." The equilibrium
temperature is defined as the water surface temperature at which the lake is in thermal
equilibrium with the environment. At this temperature, the heat removal from the water
balances the heat addition, and the net effective heat transfer at the air / water surface is
zero. Thus, the equilibrium temperature at any given time is a function only of the
current meteorological environment. This is not to be confused with the "natural" lake
temperature used in LAKET-PC, which is the instantaneous water temperature in
response to the meteorological parameters. The equilibrium temperature is the theoretical
steady state solution, while the natural temperature is the actual transient thermal
response to the weather conditions.

The equilibrium temperature is used to define the heat transfer (Q) per the following
equation:

Q Ts

JdQ =JfK . dT
0 E

where
Q = net heat transfer into the water (BTU/fl2day)
E = equilibrium temperature (°F)
Ts = water surface temperature (fF)
K = equilibrium heat transfer coefficient (BTU/ft2 day 'F)

Note that for this equation, K is assumed to be constant. However, when evaluating
ultimate heat sinks, which accept high heat loads, the external heat load rejected to the
pond will increase the surface temperature significantly higher than the equilibrium
temperature. Thus, this equation is an iterative process in which the lake surface
temperature is co-dependent on the net heat transfer rate and the heat transfer coefficient.
The surface temperature and heat transfer coefficient is held constant for each time step
iteration when calculated in LAKET-PC.
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B) Heat Sources Contributing to the Cooling Pond

The contributing components for the net heat transfer to the lake, listed below, are
consistent between both LAKET-PC and NUREG-0693.

Q = QsN + QAN - QBR - QE - QC + QRJ

where:
Q,ýN = net incident short wave solar radiation
QAN = net incident long wave atmospheric radiation
QBR = net rate of long wave back radiation from the lake surface
QE = net rate of heat loss due to evaporation
Qc = net rate of heat loss due to conduction and convection
Qpj = net rate of heat rejected to the lake by the plant

Table N6-1 below presents the equations for each component of the net heat load. Note
that for both methods, the solar radiation is generally a measured value, while the others
are approximated based on meteorological conditions.

Table N6-1: Heat Load Equations.
NUREG-0693 -LAKET-PC

QSN Measured value Calculated outside of LAKET-PC
(included with weather data)1

QAN 1.2xl 0-13 (TA+460) 6(1 +0.17C 2) Calculated outside of LAKET-PC
(included with weather data)'

QBR 4.026xl 0"8(460+Ts)4  4x1 0"8 (460+Ts)4

QE (es - eA)F(w) (e, - ea)F(w)

approximated as: P(Ts-TD)F(w) _

Qc 0.26(Ts-TA)F(w) 0.255(Ts-TA)F(w)

QRJ Input based on plant heat load Input based on plant heat load
1) An additional description of solar radiation and atmospheric radiation can be found in RS-13-002 [Ref.
5.8].

where:
C = fraction of sky covered by clouds (0.0 - 1.0) (measured)
TA = dry bulb air temperature (°F)
Ts = water surface temperature (°F)
TD = dew point temperature (OF)
es = saturated vapor pressure at Ts (mmHg)
e. = partial vapor pressure at TA and relative humidity (mmHg)

= 0.255 - 0.0085 TS' + TD +0.000204 TS + TDI2 (mmHg/0 F)

F(w) = wind speed function (see Section N6.2C) (BTU/ft2 day/mmHg)

Table N6-1 shows that the equations for each contributing heat load to the cooling pond
are the same between NUREG-0693 and LAKET-PC.
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C) Wind Function

NUREG-0693

The wind function (F(w)) is used to characterize the effect of wind on the evaporative
heat loss from the water.

The simple thermal model presented in NUREG-0693 utilizes a form of the wind
function developed by Brady, which is solely dependent on the wind speed.

F (w) = 70 + 0.7W2

where
FB(w) = Brady wind function (BTU/ft2 day/mmHg)
W = wind speed measured 18-ft above the water surface (mph)

However, Section 2.3 of NUREG-0693 discusses possible over-conservatism in this wind
function and also presents an alternative equation. The Brady wind function, presented
above, seems to underestimate the evaporative heat flux. Another approach presented by
Patrick Ryan in MIT Report No. 161 [Ref. N5.3] and summarized in NUREG-0693
includes the temperature dependence of the water surface when calculating evaporative
heat loss. This Ryan function is less conservative than the Brady finction, but based on
firmer physical grounds. The Ryan function presented in NUREG-0693 is as follows:

FR w)= 2.4 Ts + 460 T. + 4600.378e, 0.378e +1

P P
where

FR(w) = Ryan wind function (BTU/ft2 day/mmHg)
P = atmospheric pressure (mmHg)
W2 = wind speed measured 2 meters above the water surface (mph)

A comparison of calculations utilizing each of these two wind functions is shown in Fig.
N6-1 in Section N6.3.

LAKET-PC

LAKET-PC uses two different wind speed functions, one for natural evaporation off a
pond at its natural temperature, and another for the forced evaporation off a heated pond
with elevated surface temperatures. This is done to capture the effect of different
phenomena above forced and natural water surfaces. Both wind functions are taken from
MIT Report No. 161 [Ref N5.3].

The wind speed function for a natural lake is solely dependent on the wind speed:

FLH (w) = 17W,
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where
FLH(W) = Lake Hefner wind function (BTU/ft2 day/mmHg) [Ref. N5.3]

Additional heat rejected to the cooling pond will increase the temperature of the water
surface, and introduce the effect of free convection due to the temperature differential
between the water and the air. Consistent with NUREG-0693, LAKET-PC utilizes the
Ryan wind function (Fr(w)) to account for free and forced convection when the surface of
the water is at an elevated temperature. Specifically, LAKET-PC utilizes the Ryan wind
function when the surface temperature is 2.5'F higher than the natural temperature of the
lake.

N6.3 Comparison of Calculation Methods

There are several simplifying assumptions made when generating the set of equations
used for the heat transfer model defined on page 9 of NUREG-0693 [Ref. N5. 1]. This
includes the approximation that the heat transfer from the back radiation and atmospheric
radiation effectively cancel each other out. The model presented in NUREG-0693 also
utilizes the Brady wind function (FB(w)), which is solely a function of wind speed.

However, Figure 2.4 in NUREG-0693 (reproduced below) presents the results from a
hypothetical one square foot section of a pond surface subject to constant meteorological
conditions utilizing varying levels of rigor in the calculations and wind functions.
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SURFACE
TEMPON 
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HEAT LOAD FROM PLANT - BU/I(FT 2 DAY) x 1000

Fig. N6-1: Comparison of Calculation Methods

where

a) Simplified method with equilibrium temperature and heat transfer coefficients based
on unloaded pond conditions (not a function of pond temperature).
Brady wind function.

b) Simplified method where atmospheric and back radiation are ignored, but
equilibrium temperature and heat transfer coefficients are based on pond
temperatures.
Brady wind function.

c) Rigorous method where each contributing heat source is explicitly calculated.
Brady wind function.

d) Rigorous method where each contributing heat source is explicitly calculated.
Ryan wind function (LAKET methodology)

Furthermore, the explicit impact of the wind function on evaporative heat flux is analyzed
to demonstrate the significant influence of forced evaporation. This is done by
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calculating the evaporative heat flux for several lake surface temperatures at the constant
meteorological conditions used in Fig. N6-1 (per NUREG-0693). The evaporative heat
flux is calculated using the equation given in Table N6-1:

QE = (es - eA). F(W)

Note that the equation above shows that given a constant water temperature, a decrease in
atmospheric pressure will result in a slightly increased heat flux. The constant
meteorological conditions used in the calculation are presented below in Table N6-2.

Table N6-2: Constant Weather Parameters
Parameter _ Symbol Value
Dew Point Temp (TF) Td 70
Ambient Air Temp (TF) Ta 90

Relative Humidity (%) RH 520%

Wind Speed measured at 18-ft (mph) _ _W 2_ __

Wind Speed corrected at 2-m (mph) W2  1.7

Atm Pressure (mmHg) P 760.137

Partial Vapor Pressure at TA and RH (mmHg) eA 18.772

The calculation of the evaporative heat flux and each contributing term is conducted
below in Table N6-3.

Table N6-3: Calculation of Evaporative Heat Flux
Water Surface Temperature (F) T, - Ts 150 135 120 105 90
Saturated Vapor at Ts (mmHg) l es 192.279 131.212 87.531 56.971 36.100

Brady Wind Function FB(W) 72.80 72.80 72.80 72.80 72.80
(BTU/ft2day/mmHg)

Ryan / Lake Hefner Wind Function' 10.
(BUftdymmgFRIYV) I134.06 120.85 106.97 90.39 61.76(BTU/fteday/mmHg) F()

Evaporative Heat Flux (BTU/ft2day) Q 186 5006 2,781 11261
(using Brady Wind Func.) EB 12,631 8, 5,006 1

Evaporative Heat Flux (BTU/ft2day)
(Using Ryan / Lake Hefner Wind Func.) QER 23,261

1) Per the methodology in LAKET-PC, the Lake Hefner wind
function when es approaches eA.

13,588 7,355 1 3,453

function is used instead of the

1,070

Ryan wind

Results from Table N6-3 are presented in Fig. N6-2.

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT N, PAGE N16 of N20

CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT N, PAGE N16 of N20

25,000

20,000

15,000

LL
M

> 10,000

Z
50

0
C.
Co

5,000

0

- Evaporation w/ Brady Wind Func.

- - - Evaporation w/ Ryan and Lake Hefner Wind Func.'s

#S

sSS

90 100 110 120 130

Water Surface Temperature (OF)

140 150

Fig. N6-2: Evaporative Heat Flux Calculation Results

Fig. N6-2 shows that the Ryan wind function (which accounts for forced evaporation due
to elevated pond temperatures) results in significantly higher evaporative heat flux values
at elevated water temperatures. As UHS cooling ponds are expected to see significant
heat rejection, the surface temperatures will be notably higher than the natural lake
temperature and thus, accounting for this effect when calculating evaporation is
necessary. The results in Fig. N6-2 are consistent with the results presented in NUREG-
0693, shown in Fig. N6-1. The differences in evaporation calculated with either of the
two wind functions are negligible for lightly loaded cooling ponds (where the lake
temperature is relatively close to the natural lake temperature). However, when the heat
rejection to the pond is increased and the resulting water temperature increases
significantly beyond the natural lake temperature, the effect of the Brady vs. Ryan wind
functions becomes apparent. The increased evaporative heat flux shown in Fig. N6-2
will result in lower water temperatures, as shown by Cases c) and d) in Fig. N6-1.

N6.4 Lake Stratification

The calculation of the upper layer depth was done for the UHS at LaSalle in order to
determine the degree of stratification. The following table shows the calculation of the
upper layer depth, which is done according to the methodology presented in Section
N2.0. 1. This calculation is done for varying values of temperature rise through the plant
since this value changes significantly during the first few hours following an accident.
The temperature difference between the upper and lower layers is calculated as the
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difference between the plant outlet temperature and the 'mixing zone' of the UHS located
near the plant outlet. The temperature of a mixing zone comprising 10% and 20% of the
UHS area is determined in a Section 06.9 of Attachment 0.

Table N6-4: Calculation of Upper Layer Depth
_Para- __eter Symbol I Units - HourlI Hour4l HourS - I Basis-

Gross Lake Area _ ____A Acres 81.32 181.32 J81.32-j Att. 0, Table 02-1
I'Gross Lake Volume V Acre-ft 1 340 1 340 340 I Att. , Table D2-1
.Average Depth - -H " ft 1 4.18 1 4.18 4.18 ._._ . V/A 1i
Flow Rate Q [ cfs 86 1 86 86 1 Att. 0, Design Inp. 4.6
Plant Inlet Temperature __Ti I F _ I 102.00 101.73 102.62 Case 3a 6AM from Att. 0
'Temperature Rise through Plant ' ATp *F - 25.95 35.8 22.43 Aft. P, Appendix P9.2

Plant Outlet Temperature __--___ ---- T 0-- 
0F 127.95 137.53 125.05 - T, +-T

Minimum Assumed Mixing ZoneTm F1Asue
Temperature .. . ... ........ o " ... 100.0 100.0 100.0 Asm

'AT Between Plant Outlet and Mix. Zone ATI[- 0F 27.95 37.53 25.05 = To - Tm
Lake Length ________ L ft I5500j 5500 5500 1Main Body Design Ilnp. 4.4~il
Lake Wvidth B f t 644±. ~644 644 A43560 /L

\edth of Discharge Structure B , ft 8.0 8.0 8.0 Ref. N5.5
Dptoeh, ft 3 3.5 35 UHS Depth with 1.5 feet of,

;Depth o D h sedimentation _i,
Discha•rrge-Velocit'y .. . ..._ _" __ ft/----•s" 13.071 3.071 3.-071 j ---- / (B *hd) :

Maximum- Assumed Mixing Zone I-125.0 125.0-1125.0 I
Temperature TF 1 1 1 . Assumed

'Assume Mann Roghness.Coeff.- n _-- - .(-I -- 0.02 o0.02_- 0.02 -Ref. N6, Table 3 3.17 r

BulkaExpansion. Cefficient .. _- f---• - 13.53E-041(353E-O .3E-j41" - Eq. N2-4
'Discarge Froude Number -- Fr (-2.91 1-2.52 1 3.08 E . N2-5
Maximum Plume Depth hmax f 4.43 3.82 4.68 Eq. N2-6
Dilution ratio (uncorrected) D,* - (-0 4.1 3.67-'-6 ]4.38 - Eq. N2-7__

Dilution Ratio Correction Factor r t7' (-) " 0.77 0.-6 0.74-I . Eq. N2-8
Dilution Ratio (corrected) Dý - 3.22 13i16 3.25t _ Eq.N2-9
Chezy's Coefficient"C- - (-) - 93.29 1 93.29- 93.29--- _____- Eq. N2-3
'Interfacial Friction Coefficient fI (-) 0 -0 015 0.015 Eq. N2-2
rUpper Layer Depth h"- j- ft 2.49 2.28 2.57 Eq. N2-1

II Test for Lake Stratification
ý'Gross Volume V 1Acre-ft 340 340 1 340 1 Aft. 0, Table 02-1

1364 Interpolation of Table 7.1 in!!
'Volume Below Upper Layer Vb Acre-ft 1 143.2 159.9 4 MainBody.. ý I ManBd I

Fraction of Lake Volume Below h.
( _) 0.42 -0 .47_ 0.40 =Vb/V

As seen in Table N6-4, the most conservative calculated upper layer depth for the LaSalle
UHS is 2.28 ft. Using this depth, the fraction of the UHS below the upper layer depth is
47%. According to MES- 11.1 [Ref. N5.7], LAKET is applicable to a certain lake if this
fraction is less than 50%. Therefore, LAKET is acceptable for analyzing the LaSalle
UHS.
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N7.0 SUMMARY AND CONCLUSIONS

The methodology used in LAKET-PC is entirely consistent with the thermal model
presented in NUREG-0693 and the wind speed functions presented in MIT Report No
161, which is also referenced and cited in NUREG-0693. The use of the Ryan wind
function (LAKET-PC) over the Brady wind function (NUREG thermal model) results in
lower lake temperatures. This is due to the fact that the Ryan wind function accounts for
the effect of forced evaporation at water temperatures significantly higher than ambient
air temperatures. However, NUREG-0693 fully endorses the use of the Ryan wind
function as a more accurate, although less conservative, method for calculating
evaporative heat flux. Thus, Acceptance Criterion N I is met.

In Table N6-4, it is determined that the fraction of lake volume below the calculated
upper layer depth is 47%. Acceptance Criterion N2 requires that the lake volume below
the upper layer depth be less than 50% for the lake to be considered not stratified.
Therefore, Acceptance Criterion N2 is met.
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N8.0 LIMITATIONS AND OPEN ITEMS

None.

ATTACHMENT N, PAGE N19 of N20
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N9.0 APPENDICES

None.
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01.0 PURPOSE/OBJECTIVE

The purpose of this attachment is to revise the existing Ultimate Heat Sink (UHS) analysis to include the
weather selection methodology from Rev. 2 of Regulatory Guide 1.27 [Ref. 05.8] and a more realistic heat
release to the UHS based on Revision 4 of L-002453 [Ref. 05.4]. This attachment includes analysis for
only the Current Licensed Thermal Power (CLTP) (3559 MW,).

Revision 7 included analysis for both CLTP (3559 MW,) and Extended Power Uprate (EPU) (3998 MW1)
power levels. Since Revision 7 plans for EPU have been cancelled, therefore only the CLTP power level
is analyzed in this attachment. The results in Revision 7 remain conservative as they utilize a more
conservative UHS heat load than used in Revision 8. Rev. 8 shows that the acceptance criteria are met
using Rev. 2 of Reg. Guide 1.27 [Ref. 05.8].

The results of this attachment serve as an update to the current UHS design basis at LaSalle. See Section
1.1 of the main body of this calculation for further description on the history of this calculation.

I PROJECT NO. 11333-297 1



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT 0, PAGE NO. 02 of 042

02.0 METHODOLOGY AND ACCEPTANCE CRITERIA

The Sargent & Lundy (S&L) LAKET-PC computer program [Ref. 05.2] is utilized to determine the
combined impact of decay heat, initial UHS temperature, and allowable sediment accumulation in the
UHS. Based on the allowable UHS initial temperature (Design Input 04.5), the maximum UHS
temperature is determined for average sediment accumulations of zero (0), six (6), twelve (12), and
eighteen (18) inches.

02.1 Worst Weather File Creation

02.1.1 Regulatory Guide Criteria

Reg. Guide 1.27, Rev. 2 [Ref. 05.8] describes a method for considering meteorological conditions in the
design of the UHS. A synthetic weather file is created using weather data from the critical time period due
to design of the UHS (33-45 hours for the LaSalle UHS), the worst 24 hours, and the worst 30 days. The
synthetic weather file can be combined in this order, or alternatively the worst consecutive day period of
the sum of these times can be used as the design basis. This calculation explores both options, each
starting with the worst critical time period corresponding to the UHS transit time. For the LaSalle UHS,
the critical time period unique to the design of the UHS is the transit time, which depends on the level of
sedimentation. The transit time is -33 hours, -39 hours, -42 hours, or -45 hours for 18 inches of
sedimentation, 12 inches, 6 inches, and 0 inches, respectively (see Section 06.3).

02.1.2 LAKET-PC Model for Weather Screening

In order to find the worst weather periods, a specific UHS model was created in LAKET-PC with a transit
time corresponding to the three hour time step period. The model is open cycle, which means water
exiting the lake is discarded and new water enters the lake at predetermined conditions independent of the
existing lake conditions. The UHS is set to the same initial temperature at the beginning of each three hour
time step. Since initial conditions are the same for each time step, there are no residual effects due to the
weather from the preceding time step. The UHS outlet temperature for each 3 hour period corresponds to
the environmental effects on the UHS during these three hours. From these results, it can be concluded
that higher UHS outlet temperatures represent worse (hotter) weather conditions.

The LAKET-PC models 'Worst Weather _10. dat' and 'Worst Weather 120.dat' were used to find the
worst weather based on a UHS initial temperature of 1 10°F and 120'F, respectively. The weather file
analyzed is 'PIALSL9510.txt', which is documented in Attachment M of this calculation. The weather
data spans from January 1995 to September 2010. 'WorstWeather_ 11O.dat' and
'WorstWeather_120.dat' are based off the input file 'WorstWeather.dat', which was developed in
Attachment M of this calculation to determine the worst meteorological conditions based on an initial UHS
temperature of 100°F. The following changes were made to 'WorstWeather.dat' for the new input files:

• 'WorstWeatherI 10.dat' changes from 'WorstWeather.dat':

o Lake initial temperature set to 11 0°F

o TPRISE (plant discharge water temperature) parameter set to I 10.0'F

" 'WorstWeather_120.dat' changes from 'WorstWeather.dat':

o Lake initial temperature set to 120'F

o TPRISE (plant discharge water temperature) parameter set to 120.00F
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The worst weather with an initial UHS temperature of 1 l0F and 120'F is considered since the
approximate average temperature of the flow from the plant input to the UHS over the first several days
following an accident falls between these temperatures. Additionally, these temperatures ensure that the
Ryan wind function is used throughout the entire weather screening since they remain greater than 2.5°F
above the natural lake temperature at all times.

The results from 'WorstWeather 110.dat' and 'WorstWeather_120.dat' can be used to determine the
worst weather over any time period using a similar methodology as outlined in Section M2.0 of this
calculation. The rolling average of the lake temperature over the time period in which the worst weather
conditions are being determined is calculated for each time step. The time periods with the highest rolling
average are considered to have the worst weather. These periods of time are applied to the design event in
order to determine the period that results in the highest UHS temperature. A synthetic weather file is
created using the worst weather time periods that are required for each case as outlined in Table 02-2.

02.1.3 Lake Area and Volume - The lake area and volume remains unchanged from that described in Section
12.1.2 in Attachment I. A summary of the initial lake levels is provided in Table 02-1, below.

Table 02-1: Initial Lake Level

Lake Effective Effectlv I
Sediment Area Volume eElevation Area VolumeLeve(ft) (acre) (acre-ft) (acre)e

(acre-ft)
18-in 689.98 81.32 340.0 47.08 215.59

12-in 689.98 82.12 380.5 47.55 241.24

6-in 689.98 82.96 422.1 48.03 267.64

.0-in _ 68998 _ _ 83.80 463.5 48.52 .293.89

The remainder of the drawdown curve (from a lake elevation of 689-ft through 685-ft) remains the same as
given in Table 7.1 of the main body of this calculation with respect to the total lake volume and surface
area. The effective volume and effective area are updated using the percentages determined in Attachment
J (effective volume is 63.4% of total volume and effective area is 57.9% of total area).

02.1.4 Plant Temperature Rise - The UHS heat load has been revised for this attachment to include the effects of
the Residual Heat Removal (RHR) heat exchangers. The new heat load on the UHS for CLTP operation is
determined in L-002453 [Ref. 05.4]. The plant temperature rise is dependent on the UHS heat load, and
the calculation of the new plant temperature rise is documented in Attachment P.

02.1.5 LAKET Case Runs - There are several different types of cases that are run. These include the worst
weather cases, the worst net evaporation cases, worst 33 hour plus 24 hour plus 30 day cases, and diurnal
wind exponent cases.

A) Worst Temperature Cases - The worst temperature cases determine the maximum UHS outlet
temperature based on an initial UHS temperature equal to the proposed Technical Specification (TS)
temperature limits for the UHS (see Design Input 04.5). These cases determine if the UHS outlet
temperature will remain below the limiting temperature of 107'F (see Design Input 04.1). Cases are run
at varying start times due to the variable allowable UHS temperatures (see Design Input 04.5).
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B) Worst Net Evaporation Cases - The net evaporation cases use the same input file as the corresponding
worst weather case, but are run with the most limiting 30-day net evaporation weather file. These cases
are run at all levels of sedimentation. The limiting weather file begins at 12:00 AM, so the initial
temperature is set to the TS initial UHS temperature limit of 104.53'F (Design Input 04.5). The most
limiting net evaporation weather was determined to be 6/18/1954 to 7/18/1954 in Attachment M, and this
weather is used for the net evaporation cases in this attachment. Additionally, sensitivity cases are run to
determine the effect of changing the wind power law exponent.

C) Worst 33 Hour - 24 Hour - 30 Day Cases - Rev. 2 of Reg. Guide 1.27 [Ref. 05.8] gives two alternatives
for selecting the worst weather data. The first alternative consists of finding three critical time periods: 1)
the time period in which the UHS will reach a maximum following a shutdown (for this case it is the UHS
transit time), 2) the worst 1-day weather period, and 3) the worst 30-day weather period. These three time
periods, which do not have to occur contiguously, are combined to produce a synthetic weather period.
Alternatively, the worst 33-consecutive-day (transit time + I day + 30 days) weather period may be used
as the basis for the worst weather period. For the LaSalle UHS, the consecutive 33 day period is chosen
starting with the worst weather period corresponding to the UHS transit time.

To determine which of these alternatives is most conservative, cases are run using both methods and the
results are compared.

D) Wind Sensitivity Cases - In the NRC Request for Additional Information (RAI) [Ref. 05.3], more
information is requested regarding the diurnal effects of wind speed. This case determines the effects on
the maximum UHS outlet temperature when considering a diurnal wind power law exponent based on the
analysis performed in EC 394434 [Ref. 05.10]. Case Wind_375 is run to determine the results of
adjusting the 375 feet wind speed at the meteorological tower to 2 meters above the UHS [Ref. 05.12]
based on wind tunnel testing as documented in EC394434 [Ref. 05.10].

A list of all cases run for this analysis is shown below:

Table 02-2: List of LAKET Cases

Case Name Time Period
Sedimentation

Level
Start We er e
Time WeterFl

Worst Temperature Cases

Case 1a_12AM worst 45 hours + next 30 days 0in. 0:00 WW_0-6.22.txt
Case 1 aA 0in. 3:00 WWN3-6.22. t

_3AM worst 45 hours + next 30 days _3-6.22.txt

Case 1 a_6AM worst 45 hours + next 30 days 0 in. 6:00 WWN_6-6.22.tx

Case 1a 9AM worst 45 hours + next 30 days 0 in. 9:00 WW 9.txt

Case 1a_12PM worst 45 hours + next 30 days 0 in. 12:00 WVV_.12.txt

Case la_3PM worst 45 hours + next 30 days 0 in. s15:00 VVW_15.txt

Case 1 a 6PM worst 45 hours + next 30 days 0 in. _ 18:00 WW_18-6.22.txt

Case _a_9PM worst 45 hours + next 30 daysj 0in. 21:00 WWV21-6.22.txt ;

Case 2a_12AM worst 42 hours + next 30 days 6 in. 0:00 WW_0-6.22.txt

iý Case 2a_3AM worst 42 hours + next 30 days 6 in. 3:00 WW 3-6.22.txt

Case 2a 6AM worst 42 hours + next 30 days 6 in. 6:00 WWMN6-6.22.txt

Case 2a_9AM worst 42 hours + next 30 days 6 in. 9:00 WW_9.txt

Case 2a_12PM worst 42 hours + next 30 days 6 in. 12:00 VWVNI2.txt
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Case Name Time Period Sedimentation
Level

Start
Time Weather File

Case 2a_3PM worst 42 hours + next 30 days 6 in. 15:00 VWV_15.txt

Case 2a_6PM worst 42 hours + next 30 days 6 in. 18:00 VWW_18-6.22.txt

Case 2a 9PM worst 42 hours + next 30 days 6 in. 21:00 WW_21-6.22.txt

Case 3a1 2AM worst 33 hours + next 30 days J 18 in. 0:00 VWJO-6.22~txt

Case 3a_3AM worst 33 hours + next 30 days 18 in. 3:00 WW_3-6.22.txt

Case 3a_6AM worst 33 hours + next 30 days 18 in. 6:00 VWV_6-6.22.txt

Case 3a_9AM worst 33 hours + next 30 days 18 in. 9:00 VWW_-6.txt

Case 3a 12PM worst 33 hours + next 30 days 18 in. 2:001 ./_9.Mtxt ',

Case 3a_3PM worst 33 hours + next 30 days 18 in. 15:00 WWN 15.txt
Case 3a_3PM worst 33 hours + next 30 days 18 in. 18:00 WW_15.txt
Case 3a_6PM worst 33 hours + next 30 days 18 in. 18:00 WV_128-6.22.txt

Case 3a 9PM worst 33 hours + next 30 days 18 in. 21:00 WWV_21-6.22.txt

Case 4a_12AM worst 39 hours + next 30 days 12 in. 0:00 WW_0-6.22.txt

Case 4a_3AM worst 39 hours + next 30 days 12 in. 3:00 VVW_3-6.22.txt

Case 4a 6AM worst 39 hours + next 30 days 12 in. 6:00 VWW V6-6.22txt

Case 4a_9AM worst 39 hours + next 30 days 12 in. 9:00 WW 9.txt

Case 4a_12PM worst 39 hours + next 30 days 12 in. 12:00 WW_12 .txt

Case 4a_3PM worst 39 hours + next 30 days 12 in. 15:00 WW_15.txt

Case 4a_6PM worst 39 hours + next 30 days 12 in. 18:00 WW_18-6.22.txt
Case 4a_9PM Jworst 39 hours +next 30days 12 in. j 21:00 JWW21-6.22.txt

Worst Net Evaporation Cases

Case 1 c worst 30 days for evaporation 0 in. ._0:0 ap.xt
Case 2c worst 30 days for evaporation J 6 in. 0:00 30dayevap.txt

Case 3c worst 30 days for evaporation 18 in. 0:00 13dayevap.txt
Case 4c worst 30 days for evaporation 12 in. j 0:00 J 30dayevap.txt

NetEvap-0. 1 worst 30 days for evaporation 18 in. 0:00 NetEvap_0.1.txt

NetEvap-0.2 worst 30 days for evaporation 18 in. 0:00 } NetEvap_0.2.txt

Worst 33 Hours + 24 Hours + 30 Day Cases

WW 33-24-30 worst 33 hours + worst 24 18 in. 9:00 WW_33-24-

VWV3324-0-AM worst 33 hours + worst 24 WWN_33-24-30-
hours + worst 30 days 18 in. 6:00 6AM.txt

worst 33 hours + worst 24 1WW 33-24-30-
SWMN_33-24-3hours + worst 30 days 61AM2.txt

Wind Sensitivity Cases

Case Diurnat worst 33 hours+next 30 days 18 in. 6:00 Diurnal.txt1 wos 33hus+nx!0dy

Case Wind 375 worst 33 hours_+ next 30 days 18 in. 6:00_ _Wind-375.bt
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Cn~ N~mA I -•Sedimentation= [ StartTima Parind W~aithar Fil•

. .I .Level I Time .
Mixing Cases

Mixing - 10% Mixing - 10% 18 in. 6:00( WV_6-6.22.txt

Mixing - 20% Mixing - 20% 18 in. 6:00 WW_6-6.22.txt

Mixing - 10% - 9AM Mixing - 10% - 9AM 18 in. 9:00 WW_ý9.txt

Mixing -20%- 12PM Mixing -20% - 12PM 18 in. L 12:00 W1- l2.txt

02.2 UHS Mixing

RAI #4 [Ref. 05.3], asks for a detailed analysis that conservatively accounts for fluid segment mixing and
corresponding lower water surface temperatures. LAKET-PC [Ref. 05.2] currently does not have the
capability to simulate this mixing; however, the included lake effectiveness compensates for this effect by
simulating the resultant stagnant lake areas caused by mixing. To provide additional assurance, the effect
of UHS mixing is determined using LAKET-PC [Ref. 05.2] results with modifications made outside of
LAKET-PC in Microsoft Excel [Ref. 05.5].

The existing UHS thermal model consists of a plug type model developed in LAKET-PC [Ref. 05.2]. The
simplified diagram of the LaSalle UHS model is shown on Figure 02.1. The model effective area and
volume are 57.9% and 63.4% of their total values (see Attachment J).

From Plant -p Effective Volume/Area P, To Plant

Figure 02.1 - Existing UHS Model

To simulate the effect of entrance mixing, the existing model is modified as shown in Figure 02.2. This
new model is similar to the two stage model described in the MIT Report 161 [Ref. 05.7, Figure 3-9] as
presented in Figure 02.3. The mixing zone with various sizes has been created outside of LAKET-PC
[Ref. 05.2]. The discharge temperature out of the mixing zone is calculated for each time step (one hour)
by assuming complete mixing of the plant discharge water and the mixing zone water. The effects of
evaporation and other heat transfer are conservatively ignored. According to MIT Report 161 [Ref. 05.7,
Section 6.5.1] the mixing region is typically small (<10% of the total area), therefore the two sensitivity
cases are developed with 10% and 20% mixing zones. In these cases the mixing zone area/volume is
subtracted from the nominal LAKET-PC model. For the purpose of the mixing zone sensitivity runs the
6AM case with 18" of sedimentation (Case 3a_6AM) is selected as the nominal case.
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From Plant -.
Mixing
Zone Effective Volume/Area m, To Plant

Figure 02.2 - Modified UHS Model for Mixing Effects

I I

QOj
M)T

Qo

Fully Mixed
Area A1

I Plug Flow Area A2

Figure 02.3 - MIT Report 161 [Ref. 05.71 Two Stage Pond

02.3 Acceptance Criteria

02.3.1 Acceptance Criterion #1 - Peak Temperature - The maximum plant inlet temperature from the UHS shall
remain equal to or less than 107'F.

02.3.2 Acceptance Criterion #2 - UHS Drawdown - There are no specific acceptance criteria for maximum UHS
lake drawdown. However, for the worst 30-day evaporation period, the maximum lake drawdown is
determined for input to calculation L-001355 [Ref. 05.6].

02.4 Limitations

Same as main body of calculation.
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02.5 Identification of Computer Programs

Postprocessing of the LAKET-PC results is done using Microsoft Excel® 2003 [Ref. 05.5], which is
commercially available. The validation of Excel is implicit in the detailed review of all spreadsheets used
in this analysis. All computer runs were performed using PC No. ZD6661 under the Windows XP
operating system.

LAKET-PC Version 2.2 [Ref. 05.2] was used to perform the lake transient analysis contained in this
evaluation. This was run on S&L PC No. ZD6661 on the Windows XP operating system.
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03.0 ASSUMPTIONS

03.1 Effective Area and Volume at Different Sediment Levels - The effective area and volume percentages
determined in Attachment J are determined for 18-in of sediment. It is assumed that these percentages
apply to the other sediment levels analyzed in this evaluation. Since changes in sediment level change the
depth of the lake evenly throughout the entire lake (see Section 6.2 of the main body of this calculation),
the percentages of effective area and volume will negligibly change with sediment level.

03.2 UHS Inventory for Fire Fighting - It is assumed that all UHS inventory for fire fighting is used
immediately following an accident. This is conservative as it decreases the volume of water in the UHS.

03.3 UHS Transit Time - For weather sorting, the weather file is sorted in three hour increments. For
compatibility the transit time for 18-in, 12-in, 6-in, and 0-in of sedimentation is assumed to be
approximately 33-hr, 39-hr, 42-hr, and 45-hr, respectively. See the UHS transit time calculation in Section
06.3.

03.4 Other - All other assumptions are the same as the assumptions in the main body of calculation.
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04.0 DESIGN INPUT

04.1 Maximum Allowable UHS Temperature - The maximum allowable UHS temperature is 107'F [Ref.
05.91.

04.2 General Seepage Rate - A seepage rate of 0.2 ft3/s is retained from Design Input 4.3 of the main body of
this calculation. In Rev. 7, the spent fuel pool makeup flow was added to determine the total UHS seepage
rate, but this is no longer added in Rev. 8 (see Section 06.2).

04.3 UHS Inventory for Fire Fighting Following an Accident - Following an accident, 440,400 gallons of water
from the UHS must be available for fire fighting [Ref. 05.1, Section 9.2.6.3].

04.4 Anemometer Height - For the worst net evaporation weather data, which is from the Peoria weather data
spanning from 1948 to 1996, the anemometer height is 20-ft (as taken from input files for the worst net
evaporation cases in previous revisions). For the worst weather data, which is taken from the LaSalle
Station weather data spanning from 1995 to 2010, the anemometer is at a height of 33-ft (See Attachment
K).

04.5 Proposed TS Limits - The proposed TS temperature limits for the UHS for each of the event start times are
provided in the proposed TS changes [Ref. 05.9]. These temperatures plus an uncertainty of 0.75°F are
used as the initial UHS outlet temperature in the LAKET-PC model. Due to an initial iteration in the
LAKET-PC code, the initial forced temperature input in the input file may differ from the values in Table
04-1. However, the initial UHS outlet temperature in the output file will match the value in Table 04-1.

Table 04-1: Proposed TS Limits

Event Start Time
Proposed TS

Limit

Proposed TS
Limit Plus

Uncertainty
(0.75°F)

0:00 103.78°F 104.53*F

3:00 101.97°F 102.72°F

6:00 101.25*F 102.00°F

9:00 102.44°F 103.19°F

12:00 104.00°F 104.750F

15:00 104.00°F 104.750F

18:00 10400°F 104.75°F

21:00 104.00 0F 104.75*F

04.6 CSCS Volumetric Flow - The total plant flow during the UHS analysis is 29,300 GPM (65.3 ft3/s) for the
first 16 hours of the event [Ref. 05.11, Attachment C]. The total plant flow is 38,600 gpm (86.0 ft3/s)
after 16 hours [Ref. 05.11, Attachment C]. The total flow after 16 hours is based upon the cumulative
flow contribution from thirteen CSCS pumps operating at design flow conditions (eight Residual Heat
Removal (RHR)-Service Water pumps, 4,000 gpm each; three Diesel Generator (DG) pumps, two at 1,300
gpm and one at 2,000 gpm; and two High Pressure Core Spray DG pumps, 1000 gpm each) (See
Attachment D). Prior to 16 hours, two RHR Service Water pumps and one of the 1,300 gpm DG pumps
are not in operation [Ref. 05.11, Attachment C].

04.7 Other - All other design inputs are the same as the design inputs in the main body of calculation.
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05.0 REFERENCES

05.1 LaSalle County Station Updated Final Safety Analysis Report (UFSAR), Rev. 19.

05.2 LAKET-PC Computer Program, Version 2.2, S&L Program No. 03.7.292-2.2, 7/31/2013. Controlled File
Path: \\SNLVS5\SYS3\OPS$\LAK29222\

05.3 NRC Request for Additional Information, Docket Nos. 50-373 and 50-374, "LaSalle County Station, Units
1 and 2 - Request for Additional Information Related to License Amendment Request to Technical
Specification 3.7.3 Ultimate Heat Sink (TAC Nos. ME9076 and ME 9077)," ADAMS Accession No.
M 13099A206, 6/27/2013.

05.4 L-002453, "UHS Heat Load," Rev. 4.

05.5 Microsoft® Excel 2003, Sargent & Lundy LLC Program No. 03.2.286-1.0, dated 02/02/2004.

05.6 L-001355, "LaSalle County Station CSCS Hydraulic Model," Rev. 005A.

05.7 MIT Report 161, "An Analytical and Experimental Study of Transient Cooling Pond Behavior,"
Ryan and Harleman, Massachusetts Institute of Technology, Cambridge Massachusetts, 1973.

05.8 Regulatory Guide 1.27, "Ultimate Heat Sink for Nuclear Power Plants," Rev. 2.

05.9 RS-12-084, "Request for a License Amendment to LaSalle County Station, Units 1 and 2, Technical
Specification 3.7.3, 'Ultimate Heat Sink'," NRC Docket Nos. 50-373 and 50-374, ADAMS Accession No.
ML12200A330, 6/12/2012.

05.10 EC 394434, "UHS Wind Correction Exponent Evaluation," Rev. 1.

05.11 SEAG 13-000074, "LaSalle County Station Transmittal of Design Information (TODI) for UHS
Analyses," Rev. 0.

05.12 SEAG 13-000080, "LaSalle Station Transmittal of Design Information (TODI) for Calc L-002457 with
WSR of Intake Flume," 9/30/2013.

I PROJECT NO. 11333-297 1



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT 0, PAGE NO. 012 of 042

06.0 CALCULATIONS

06.1 Calculation of Plant Temperature Rise

The CSCS temperature rise across the plant is computed in Attachment P. The heat rejected to the UHS is
determined for an operating scenario that considers a LOCA on one unit and a reactor SCRAM for the
non-LOCA unit coincident with a loss of the cooling lake. Both RHR heat exchangers are in service for
the LOCA unit. For the non-LOCA unit one RHR heat exchanger is in suppression pool cooling mode
(and later shutdown cooling mode) while the other RHR heat exchanger is in fuel pool cooling assist
mode.

See Appendix P9.2 of Attachment P for the results of the plant temperature rise.

06.2 Seepage Rate

The seepage rate is determined from a UHS seepage of 0.2 ft3/s (Design Input 04.2). Revision 7 included
a constant flow of 600 gpm for spent fuel pool makeup (See Design Input 14.1). Instead of spent fuel pool
makeup drawn from the UHS, the spent fuel pool is cooled through the use of the RIR heat exchanger
[Ref. 05.4, Attachment D]. The heat load rejected by the RHR heat exchanger to the UHS is calculated in
L-002453 [Ref. 05.41, and included in the plant temperature rise calculated in Attachment P. Therefore,
no additional seepage flow is added to account for spent fuel pool makeup flow.

06.3 UHS Transit Time

The UHS transit time for each sedimentation level can be determined using the effective volume and the
UHS flow rate. This calculation is shown in Table 06-1, below.

Table 06-1: UHS Transit Time Calculation
_ _.. ..... .......... tSymbol . 0-in 6-in -12-in -- 8-in - B a sis
Ef-.,Volume (acre-f) V- -I 293.89 267.64 241.27 215.59 Table 02-1

!Conversion (ft3/acre-ft) 4 C I 435601 43560 43560 435560-
Voumef •I---V-- 12,801,848 11,658,398 10,509,7211 9391,100

,Flow Ratei 65.3 -65.3 65.3 65.3 1 Design Input 04.6

Volume Removed in 16 hrs (fWc) VB16 3,761,280 3,761,280 3,761,280 3,761,280 = QB16 * 16 hr* 3600 s/hr
,Transit Time (s) _ tB16 57,600 57,600 57,600 57,600 = 16 hr* 3600 s/hr

~Flow Rat(ft 4/s") IQ-A16 F 86.0 86.0 86.0 I 86.0 Design Input 04.6
Reanfg~urefi ~6 I9,040,5768 7897,1 818 6,748,44'1 5,629,820 =V -VB16

Transit Time (s) tA16 105,123 91,827 78,470 65,463 j=VA16/QA16

Total Transit Time (s) t 162,723 149,427 136,070 12'23,063 tB16 + tAls,

_Total Transit Time (hr) I. t 45.2 . 41.5 I 37.8 . 34.2 t / (3600 s/hr) ... .

For weather sorting, the weather file is sorted in three hour increments. For compatibility, the transit time
for 18-in, 12-in, 6-in, and 0-in of sedimentation is assumed to be approximately 33-hr, 39-hr, 42-hr, and
45-hr, respectively (see Assumption 03.3).
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06.4 Weather File Creation

06.4.1 Worst Weather Screening

Rolling averages of the lake output results from the weather screening files 'WorstWeatherI 10.dat' and
'Worst Weather_120.dat' were computed for varying lengths of time: 24 hours, 33 hours, 39 hours, 42
hours, and 45 hours. Besides the 24 hours, these time periods represent potential transit times for the
LaSalle UHS depending on the level of sedimentation. The time with the highest rolling average
corresponds to the start time of the worst weather period over the time span that is under consideration.
Since LAKET-PC cases are made at varying accident start times and sedimentation levels, the worst
weather periods are determined for various start times over multiple time periods. These results are shown
in Tables 06-2 and 06-3.

Table 06-2: Worst Weather Periods -

Start Time 24 Hour 33 Hour

1101F Initial Temperature
36 Hour 1 39 Hour 1 42 Hour 45 Hour

12AM 6/23/09 8/18/95 8/18/95 8/18/95t 8/15/95 8/18/95

3AM 6/23/09 8/18/95 8/18/95 8/18/95 6/22/09 6/22/09

6AM 7/24/01 6/22/09 6/22/09 6/22/09 6/22/09 6/22/09

9AM 7/24/01 6/22/09 6/22/09 6/22/09 6/22/09 8/17/95

12PM 6/22/09 6/22/09 6/22/09 6/22/09 6/22/09 8/17/95

3PM / 6/22/09 6/22/09 6/22/09 f 8/17/95 8/17/95 8/17/95

6PM . 6/22/09 8/11/10 8/11/10 8/14/95 8/17/95 8/17/95

, 9PM 6/22/09 1 8/11/10 8/14/95 8/14/95 8/14/95 8/14/95

Table 06-3: Worst Weather Periods - 120OF Initial Temperature
StartTime -24 Hour 33 Hour Hour 39 Hour 42 Hour 45 Hour
12AM j 6/23/09 8/18/95 8/18/95 j 8/18/95 8/15/95 L 8/18/95

3AM 8/18/95 8/18/95 j 8/18/95 8/18/95 8/18/95 8/18/95

"1-'--7/24/01 8/18/95 6/22/09 6 6/22/09 6/220909

9AM 7/24/01 6/22/09 6/22/09 6/22/09 6/22/09 8/17/95

12PM 6/6122109 6/22/09 1 6/22/09

3PM

6PM

9PM

6/22/09

8/11/10

8/11/10

6/22/09

8/11/10

8/26/95

6/22/09

8/26/95

8/26/95

6/22/09 8/17/95 8/17/95

8/17/95 8/17/95 I 8/17/95

8/26/95 8/17/95 8/17/95 .

8/14/95 8/17/95 8/14/95

In cases in which different worst weather periods are determined, the differences in the rolling average of
the worst time periods are negligible. For example, the rolling average of the 24 hours starting at 3AM on
6/23/2009 for an initial temperature of I 10°F was determined to be 107.980'F. For the 24 hours starting at
3AM on 8/18/1995, the rolling average is 107.9777F. This is typical of all time periods in which the
differing initial temperature causes a change in the worst weather period. Therefore, it is concluded that
the 1 10°F and 120'F screenings produce essentially the same worst running average periods.

In addition to determining the worst time span corresponding to the UHS transit time, it is also important
to check for the worst weather for shorter time periods. It is possible that in screening based on transit
time, a short span of bad weather can be missed if it is quickly followed by relatively mild weather.
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Because of this, the worst weather periods for 9 hours and 12 hours have also been determined.

Table 06-4: Worst Weather - 9 Hour and 12 Hour Period

9 Hour 12 Hour..

f

110 0 F 120OF 110OF 120°F

'1) _ 7/22/01 9AM 7/22/01 9AM 6/23/09 6AM

2) 6/23/09 9AM 6/23/09 9AM 6/23/09 9AM 6/23/09 9AM

3)! j 6/23/95 9AM 6/23/95 9AM 6/23/95 6AMI 6/23/95 6AM

Due to the prevalence of the 6/22/2009 - 6/23/2009 in the 9 and 12 hour periods in Table 06-3 and the
UHS transit time periods in Tables 06-2 and 06-3, LAKET-PC runs at each starting time are run starting
on 6/22/2009 in addition to the worst weather periods found in Tables 06-2 and 06-3. This ensures that
the worst 9 hour and 12 hour weather periods align with the initial accident heat loads exiting the UHS.

06.4.2 Weather File Creation

Weather files are created for each run based on the worst weather periods determined in Section 06.4.1.
For the cases in Table 06-5, the worst weather file is created by inputting the worst 33 hour time (the
transit time for 18 inches of sedimentation) period as determined in Tables 06-2 and 06-3 plus the
following 31 days. An additional 15 hours is added since LAKET-PC requires a weather file comprised of
weather input in multiples of 24.

The weather conditions are taken from the file 'PIALSL9510.txt', creation of which is documented in
Attachment K. The table below gives a summary of the start and end times used for creating the weather
file based on a 33 hour transit time. The 33 hour transit time is used since it corresponds to the case with
the most sedimentation (18 in.), which is expected to produce the most limiting temperature.

Table 06-5: Worst Weather Files
File Name Start Time End Time

WW_o.txt 8/18/1995 12AM T 9/19/1995 11PM

W_3 .txt 8/18/1995 3AM * 9/20/1995 2AM

WW_6.txt 8/18/1995 6AM 9/20/1995 5AM

WW_9.txtJ 6/22/2009 9AM 7/25/2009 8AMWW_9.txt .16/22/2009 9M7/25/2009 11AM
V•W_12.txt 6/22/2009 12PM 7/25/2009 11 AM

WVN_15.txt 6/22/2009 3PM 7/25/2009 2PM

WW_18.txt 8/11/2010 6PM 9/13/2010 5PM

WW 21.txt 8/11/2010 9PM 9/13/2010 8PM

WW _0-6.22.txt 6/22/2009 12AM 7/24/2009 11PM

WW_3-6.22.txt J 6/22/2009 3AM 7/25/2009 2AM

WW_6-6_22tx 6/22/2009 6AM L 7/25/2009 5AM

WW_18-6.22.txt 6/22/2009 6PM 7/25/2009 5PMWW_1-6.2.txt 6/2/209 6P 7/2/200 5P

WW_21-6.22.txt 6/22/2009 9PM 7/25/2009 8PM

The file listings for these weather files are presented in Appendix 08. 1.
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06.4.3 Worst Weather Comparison

For times at which 6/22/2009 is not chosen as the worst weather period for 33 hours in Table 06-2, cases
are run using the given worst weather period and using the 6/22/2009 weather period. This is only done
for the 18-inches of sedimentation cases (approximately 33 hour transit time),
to be the most limiting. The results are shown in Table 06-6, below.

as these cases are expected

Table 06-6: Worst Weather Comparison

Case I Start Time
Initial

Temperature
Maximum

Temperature
12AM

Case 3a_12AM ] 6/22/2009 12AM 104.53°F 104.530F

Case 3a_12AM-8.18 j 8/18/1995 12AM 104.53°F 104.53"F

3AM

Case 3a_3AM 6/22/2009 3AM 102.72°F 105.75°F

Case 3a_3AM-8.18 8/18/1995 3AM 102.72°F j 104.60°F

6AM

Case 3a 6AM j 6/22/2009 6AM j 1020 0  106.150F
Case 3a 6AM-8.18 8/18/1995 6AM 10200F 103.72°F

6PM

Case 3a_6PM 6/22/2009 6P3M 104.75*F_- 104.75-F
Case 3a 6PM-8.11 " 8/11/2010 6PMI 104.75°F T 104.75°F

9PM

Case 3a 9PM 6/22/2009 9PM 104.75°F 1 104.75-F

Case 3a.9PM-8.11 8/11/2010 6PM 104.75°F 104.75"F

As seen in the results of Table 06-6, the 6/22/2009 cases result in an equal maximum temperature (when
the maximum temperature is the initial temperature) or higher maximum temperature for all time periods.
Therefore, all cases will be run using the 6/22/2009 weather data as it produces the most limiting results.
Cases with differing levels of sedimentation use the same weather files. This is acceptable since the
weather files consist of the worst 33 hours plus the following 31 days and any extra time needed to make
the number of entries in the weather file a multiple of 24. Due to the extra time added after the 31 days,
these weather files are the same for the longer transit times of the lower sedimentation cases.

06.5 Comparison to 33-24-30 Case

As described in Section 02.1.5, Rev. 2 of Regulatory Guide 1.27 [Ref. 05.8] gives two alternatives for
selecting the worst weather data.

To determine which of these methods is most conservative, cases were run using weather files created
using both alternatives. The UHS transit time for 18 inches of sedimentation is approximately 33 hours
(See Section 06.3). Therefore, a synthetic weather file period of 33 days is created consisting of the worst
33 hours plus the worst 24 hours plus the worst 30 days. The worst 33 hour and worst 24 hour time
periods are determined from Tables 06-2 and 06-3. The worst 30-day time period was determined in
Attachment M. Three different cases are run, one starting at 9 AM and the other two starting at 6 AM.
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Two 6 AM cases are run, one starting at the worst weather time period of 8/8/1995, and the other starting
at 6/22/2009. These weather files are summarized in Table 06-7.

Table 06-7: 33-24-30 Case Weather Files

File Name 33- hr Start 33-hr End
Time I Time

24-hr Start
Time

24-hr End
Time

30-day Start
Time

30-day End
Time'

WWM_33-24- 6/22/2009 6/23/2009 1 6/22/2009 6/23/2009 7/21/1995 8/22/1995
30.txt 9AM 5PM 6PM 5PM 6PM 8AM

WW_33-24-30- 8/18/1995 8/19/1995 6/22/2009 6/23/2009 7/21/1995 8/22/1995
6AM-txt 6AM 2PM 3PM 2PM 3PM 5AM

, I

WVV 33-24-30- 6/22/2009 6/23/2009 6/22/2009 6/23/2009
6AM2.txt 6AM 2PM 3PM. 2PM

) An extra 15 hours is added to make the entries in the weather file a multiple of 24

7/21/1995
3PM

8/22/1995
5AM

Case 3a_6AM and Case 3a_9AM use the worst 33-consecutive-day weather period, and the weather files
used for these cases are described in Table 06-5.

A comparison of the results of these cases is provided in Table 06-8, below.

Table 06-8: 33-24-30 Case Comparison

Case Weather File
Initial

Temperature
Maximum

Temperature
6AM Cases

WW_33-24-30-6AM WW 33-24-30-6AM.txt 102.00 104.73

WW_33-24-30-6AM2 WW_33-24-30-6AM2.txt 102.00 105.93

Case 3a_6AM WW 6-6.22.txt 102.00 106.15

9AM Cases

WVV 33-24-30 WWV33-24-30.txt r 103.19

Case 3a 9AM WW 9.txt 103.19 105.31

The results in Table 06-8 show that the cases run with the 33-consecutive-day weather period result in a
higher maximum temperature. Since this is more conservative, the 33-consecutive-day weather period is
used for the worst weather cases.

06.6 Maximum Allowable Lake Temperature

LAKET-PC [Ref. 05.2] is run to determine the UHS response to the heat load developed in Attachment P.
Cases are run at four different sedimentation levels: 0 inches, 6 inches, 12 inches, and 18 inches. The time
of day which the transient is assumed is critical when determining the maximum allowable initial
temperature of the UHS. To account for the time of day at which the UHS transient may start, eight start
times are used for all sedimentation levels.

Each case is run with an initial temperature corresponding to the Technical Specification limits (see Design
Input 04.5). Limiting weather data was determined in Sections 06.4 and 06.5, and the weather file dates
are outlined in Table 06-5. The results of the LAKET runs are provided in Table 06-9.
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Table 06-9: Worst Temperature Cases

Case Weather Data
Sediment
Level (in.)

Initial UHS Maximum Plant Inlet
Temp. (*F) Temp. (*F)

j .,
Case 1 a_12AM VW/_0-6.22.txt 0 104.53 104.53

Case laW3AM tN3-6.22.txt 0 102.72 102.72
I Case 1a_6AM WVW_6-6.22.txt 0 102.00 103.12

1i Case la_9AM WV_9.txt 0 103.19 104.33

Case la 12PM WW 12 .txt 0 104.75 104.97
Case la_3PM VWVN_15.txt 0 104.75 104.75

I 1
_Case la_6PM WW __18-6.22.txt 0 104.75 _ 104.75

Case la_9PM VWV_21-6.22.txt 0 104.75 104.75

Case 2a_12AM VWW_0-6.22.txt 6 104.53 105.21

Case 2a 3AM WW_3-6.22.txt 6 102.72 104.54

* Case 2a 6AM VWW_6-6.22.txt 6 102.00 103.21

Case 2a_9AM WW_9.txt 6 103.19 104.42

* Case 2a_12PM WW_12.txt 6 104.75 104.99

Case 2a_3PM WW_15.txt 6 104.75 104.75

Case 2a_6PM VWV_18-6.22.txt 6 104.75 104.75

Case 2a_9PM VWV_21-6.22.txt 6 104.75 104.75

Case 3a_12AM WM_0-6.22.txt 18 104.53 104.53

Case 3a_3AM jWW_3-6.22.txt 18 102.72 105.75

Case 3a_6AM WýN_6-6.22.txt 18 102.00 106.15

iý Case 3a 9AM WW_9.txt 18 103.19 105.31

Case 3a_12PM WW_12.txt 18 104.75 105.05

Case 3a_3PM WW_15.txt 18 104.75 104.75

*i Case 3a 6PM WW 18-6.22.txt 18 104.75 104.75

Case 3a_9PM WM_21-6.22.txt 18 104.75 104.75

Case 4a_12AM WVV_0-6.22.txt 12 104.53 105.86 _

Case 4a_3AM VVWV_3-6.22.txt 12 102.72 105.97

Case 4a.6AM V WW_6-6.22.txt 12 102.00 105.33

Case4a_9AM VWV_9.txt 12 103.19 104.54

Case 4a_12PM WW_12.•t 12 104.75 105.01
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Case Weather Data Sediment
Level (in.)

Initial UHS
Temp. (°F)

Maximum Plant Inlet
Temp. (°F)

Case 4a_3PM WV_15,txt 12 104.75 104.75 1

Case 4a_6PM WVN_18-6.22.txt 12 104.75 104.75

Case 4a_9PM WWN21-6.22.txt 12 104.75 104.75

The results in Table 06-9 show that no cases exceed the maximum allowable plant inlet temperature of
1077F (Design Input 04.1). The most limiting case is 'Case 3a_6AM', which corresponds to 18 inches of
sedimentation and an accident start time of 6AM.

06.7 Maximum Net Evaporation

Cases Ic, 2c, 3c, and 4c are run to determine the maximum expected UHS drawdown at different
sedimentation levels. These cases are run using the worst 30-day net evaporation weather period, which
was determined to be 6/18/1954 to 7/18/1954 in Attachment M. The results of these cases are presented in
Table 06-10.

In addition to Cases ic through 4c, two additional cases were run to determine the sensitivity of the net
evaporation to the wind power law exponent used by LAKET-PC [Ref. 05.2]. The power law equation is
defined as [Ref. 05.2]:

V1 LZ 1(')"
(Eq. 06-1)

Where:
v, = wind velocity at LAKET evaluation height (knots)
v2 = wind velocity at anemometer height (knots)
z, = LAKET evaluation height (2 meters = 6.562 feet)
z, = Anemometer height (ft)
a = Power law exponent

The default exponent used when adjusting the wind from the anemometer height to the 2-meter height used
in the LAKET-PC calculations is an exponent of 0.3 [Ref. 05.2]. The wind input to the weather file
'30dayevap.txt' was altered to simulate an exponent of 0.1 in case 'NetEvap-0.1' and an exponent of 0.2 in
case 'NetEvap-0.2'. The weather files with the adjusted wind speeds are 'NetEvap_0.1.txt' and
'NetEvap_0.2.txt'. These results are summarized in Table 06-10.

Table 06-10:_WorstNet Evaporation Cases

Case Weather Data Sedim
i Level(

ent
in.)

Initial Lake
Temp. (fF)

Maximum UHS
Drawdown (ft)

=1

Case 1c 30dayevap.txt 0 104.53 1.42 !1

Case,2c ] 3dayevap.txt 6 104.53 1.42

Case 3c 30dayevap.txt 18 104.53 1.42

Case 4c 30dayevap~txt 12 104.53 1.42
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Case Weather Data Sediment
Level (in.)

Initial Lake
Temp. (°F)

Maximum UHS
Drawdown (ft)

NetEvap-0. 1 INetEvap0.1.txt 1 8 j 104.53 1.47

NetEvap-0.2 NetEvap_0.2.txt 18 104.53 1.45

As seen in the results from Table 06-10, the maximum UHS drawdown is around 1.5 feet. Please note
that more limiting UHS drawdown of 2.27 would exist with consideration of inventory loss due to spent
fuel pool makeup as documented in Section 17.1 of Attachment I. Reducing the power law exponent
increases the UHS drawdown, but the change is relatively small.

06.8 Wind Sensitivity Cases

To determine the effects of a diurnal wind power law coefficient on the maximum UHS temperature, a
weather file was created for a LAKET-PC run to incorporate the coefficients determined in EC 394434
[Ref. 05.10]. The base weather case of 'WW_6-6.22.txt', provides wind speed values at a height of 33
feet. The adjusted wind speed at 2 meters was found using Eq. 06-1 and the power law exponents (a)
from EC 394434 [Ref. 05.10]. These adjusted wind speed values were inserted into 'WW_6-6.22.txt' to
create the new weather file, 'Diurnal.txt'. The LAKET-PC run 'Case Diurnal' was run to determine the
maximum UHS temperature using the diurnal wind speed exponents.

For Case Wind 375, wind speeds were taken from EC 394434 [Ref. 05.101 as measured at an anemometer
height of 375 feet. These wind speeds were multiplied by a wind speed ratio of 0.405, which is the
calculated multiplier to adjust the wind speed from 375 feet at the meteorological tower to 2 meters (6.56
feet) above the UHS [Ref. 05.12]. These wind speeds were then converted to knots for entry into a
LAKET weather file. These adjusted wind speed values were inserted into 'WW_6-6.22.txt' to create the
new weather file, 'Wind_375.txt'. The LAKET-PC run Case Wind_375 was then run with this weather
file and the results are reported in Table 06-11.

Table 06-11: Wind Sensitivity Runs

Case Weather Data Sediment
Level (in.)

Initial Lake Maximum UHS
Temp. (OF) Temperature (OF)

Case 3a_6AMl WW_6-6.22.txt 18 102.00 106.15

Case Diurnal Diurnal.txt 18 102.00 105.08

Case Wind_375 Wind_375.txt 18 102.00 104.34

As seen in Table 06-11, the maximum UHS temperature from the diurnal case remains below the
maximum UHS temperature of Case 3a_6AM, which uses a constant wind speed coefficient of 0.3.
Therefore, the use of a constant coefficient of 0.3 is conservative.

The maximum UHS temperature of Case Wind_375 also remains below the maximum UHS temperature of
Case 3a_6AM.

06.9 UHS Mixing

To determine the effect of mixing at the plant discharge into the UHS, several sensitivity cases were run in
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LAKET-PC [Ref. 05.2]. These cases include a mixing region that is 10% the size of the UHS and a
mixing region at 20% the size of the UHS. Microsoft Excel [Ref. 05.5] is used to calculate the
temperature in the mixing zone, and LAKET-PC is used to calculate temperature for the remaining UHS.

06.9.1 Non-Mixing Zone UHS Area and Volume - For these LAKET-PC runs, the area and volume of the UHS
not in the mixing zone is needed. These values were calculated as 10% of the total UHS area and volume
for the 10% sensitivity run and 20% of the total UHS area and volume for the 20% sensitivity run. The
effective area is 57.9% and the effective volume is 63.4% as determined in Attachment J. The UHS
drawdown curves for these cases are summarized in Table 06-12.

Table 06-12: UHS Drawdown Curves for Mixing Zone Sensitivity Runs
El..t. _ . Total Area Total Volume Effective Area Effective Volume

levanion ~ (acres) (acre-ft) (acres) (acre-ft)

10% Mixing Region

689.98 73.19 306.00 42.38 194.00

689 71.78 234.72 41.56 148.81

688 70.34 163.71 40.72 103.79

687 26.73 91.98 15.48 58.32

686 20.00 54.00 J 11.58 34.24

685 12.08 39.42 6.99 24.99

20% Mixing Region

689.98 65.06 272.00 37.67 172.45

689 63.80 208.64 36.94 132.28

688 62.52 145.52 36.20 92.26

687 23.76 81.76 13.76 51.84

686 17.78 48.00 10.29 30.43

685 10.74 35.04 6.22 22.22

06.9.2 Mixing Zone Temperature - The case 'Case3a_6AM.dat' is selected as the nominal case for the UHS
mixing sensitivity runs. The temperature of the mixing zone is determined in Microsoft Excel, and then
LAKET-PC is run to determine the impact on the UHS temperature in the non-mixing zone portion of the
UHS. Multiple iterations of the LAKET-PC analysis are needed as these results are used in calculating the
mixing zone temperature. The change in the mixing zone temperature between time steps is input as the
FPLANT variable in LAKET-PC. Iterations are run until the desired convergence in the mixing zone
temperature is achieved.

Additional cases are run for 10% mixing starting at 9AM and 20% mixing starting at 12PM. This is to

account for the reduced UHS transit time due to the reduced UHS volumes determined in Table 06-12.

The Microsoft Excel [Ref. 05.5] equations used for the UHS mixing analysis are given in Appendix 08.2.
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06.9.3 Results - The full Microsoft Excel [Ref. 05.5] results for the 10% mixing zone and 20% mixing zone cases
are provided in Appendix 08.2. A summary of these results are provided in Table 06-13.

Table 06-13: UHS Mixing Sensitivity Runs

SedimentCase Weather Data Level (In.)
Initial Lake
Temp. (*F)

Maximum UHS
Temperature (OF)

6AM Cases
Case 3a_6AM [!(0% Mixing) WW 6-6.22xt 18 102.00 106.15

Mixing - 10% WV_6-6.22.txt 18 102.00 104.32

Mixing - 20% VWV_6-6.22.txt 18 102.00 104.66
9,4M Cases

Case 3a_9AM WW_9.txt 18 103.19 105.31
(0% Mixing)

Mixing - 10% - WW_9.txt 18 103.19 104.67
9AM -

12PM Cases

Case 3a_12PM W_12.txt 8 5.05
(0% Mixing) WI_2.tt 18 104.75 105.05

Mixing - 20% -
12PM WVN 12.txt ------ 18_ 104.75

-=- =. ý -=_ t
105.05

As seen from the results in Table 06-13, the highest maximum UHS temperature occurs when no mixing
zone is considered. For the 12PM case, the maximum UHS temperature occurs three hours following the
accident. The UHS discharge to the plant at this time has not been through the mixing zone, which
accounts for the temperature being identical between the mixing and non-mixing cases. It is considered
conservative to run the cases in LAKET without adjusting the results for a mixing zone at the inlet of the
UHS.
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07.0 RESULTS AND CONCLUSIONS

07.1 Maximum Allowable Lake Temperature Summary

Table 06-9 provides a summary of the maximum UHS temperatures for the maximum allowable initial
temperatures given in the Tech Specs (see Design Input 04.1). The highest UHS temperature is 106.15
from Case 3c_6AM, which corresponds to an accident start time at 6:00 AM and 18 inches of
sedimentation. This remains below the maximum allowable UHS outlet temperature of 107'F. Figure
07.1 shows the UHS inlet temperature and UHS inlet temperature over the 33 day worst temperature event
for Case 3c_6AM.

07.2 Maximum Net Evaporation Summary

Table 06-10 provides a summary of the maximum lake drawdown for the worst net evaporation cases.
These results show that there is a maximum UHS drawdown of approximately 1.5 feet occuring at a
sedimentation level of 0, 6, or 18 inches. In addition, it is shown that there is a small increase in the UHS
drawdown when the power law exponent for the wind speed adjustment is decreased. Please note that
more limiting UHS drawdown of 2.27 would exist with consideration of inventory loss due to spent fuel
pool makeup as documented in Section 17.1 of Attachment I Figure 07.2 shows the UHS drawdown over
the worst 30 days for net evaporation from Case Ic.

07.3 Compliance with Acceptance Criteria

07.3.1 Acceptance Criterion #1 - Peak Temperature - As shown in Table 06-9, the maximum UHS temperature is
not greater than 107'F for any of the worst weather cases. Therefore, Acceptance Criterion #1 is met.

07.3.2 Acceptance Criterion #2 - UHS Drawdown - The maximum expected lake drawdown for the cases
evaluated is given in Table 06-10 and summarized in Section 07.2. This will be used in calculation L-
001355 [Ref. 05.6].
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Figure 07.1, Case 3a_6AM: UHS LOCA Temperature Transient
Worst 33-Day Temperature Period
(d = 18", t = 0600 hrs, Ti = 102.0°F
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Figure 07.2, Case lc: UHS LOCA Drawdown
Worst 30 Day Evaporation Weather Period

(d = 0", t = 0000 hrs, Ti = 104.531F)
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8.0 APPENDICES
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08.1 [ Eectronic File Listing j 5

08.2 ! UHS Mixing Results and Equations 4

I PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT 0, PAGE NO. 026 of 042
Appendix 08.1 - Electronic File Listing

APPENDIX 08.1 - ELECTRONIC FILE LISTING

Weather Files
File Name Size Date

PIALSL9510.txt 21,301 KB 3/09/2012 11:08 PM CST

WW 33-24-30.txt 123 KB 9/5/2013 8:58 AM CST

WW_33-24-30-6AM.txt I123 KB 9/5/2013 9:09 AM CST

WW_33-24-30-6AM2.txt 123 KB 9/5/2013 9:08 AM CST

VWV_0.txt 123 KB 1/28/2013 8:35 AM CST

WVVW_3.txt 123 KB 1/28/2013 8:37 AM CST

NWW_6.txt 123 KB 1/28/2013 8:38 AM CST

,WW_9.txt 123 KB 1/28/2013 8:38 AM CST

I'WW_12.txt 123 KB 1/28/2013 8:39 AM CST

WW_15.txt 123 KB 1/28/2013 8:40 AM CST

WVV_18.txt 123 KB 9/5/2013 10:23 AM CST

VVW_21.txt 123 KB 1/28/2013 8:42 AM CST

V WW_0-6.22.txt 123 KB 1/28/2013 11:07AM CST

:1 WW_3-6.22.txt 123 KB 1/28/2013 11:08 AM CST

MWW_6-6.22.txt 123 KB 1/28/2013 11:09 AM CST

WW_18-6.22.txt 123 KB 11/28/2013 8:41 AM CST !

11 WW_21-6.22.txt 123 KB 1/28/2013 11:09 AM CST

" NetEvap_0.1 .txt 116 KB 9/4/2013 10:10 AM CST

NetEvap_0.2.txt 116 KB 9/4/2013 10:11 AM CST

- Diurnal.txt 123 KB 9/13/2013 2:26 PM CST

Wind_375.txt 123 KB 9/20/2013 1:40 PM CST

Weather Sorting Files

File Name Size Date

WorstWeather_11O.dat 1 KB 12/3/2012 10:12 AM CST

Worst_Weather_110.out 299 KB 7/15/2013 3:29 PM CST __

WorstWeather. 110.pltX 2,697 KB 7/15/2013 3:29 PM CST

WorstWeather 120.dat 1 KB 11/30/2012 3:52 PM CST

Worst Weather 120.out 299 KB 7/15/2013 3:31 PM CST

Worst Weather 120.pltX 2,697 KB 7/15/2013 3:31 PM CST

Worst Weather Comparison

File Name Size Date

Case3a_12AM-8.18.dat 6 KB 9/18/2013 4:53 PM CST

Case3al 2AM-8.18.out 129 KB 9/18/2013 5:02 PM CST

Case3a_12AM-8.18.pltX 47 KB 9/18/2013 5:02 PM CST
=J 

ij
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Appendix 08.1 - Electronic File Listing

Case3a_3AM-8.18.dat

Case3a_3AM-8.18.out

6 KB

129 KB

9/18/2013 4:51 PM CST

9/18/2013 5:05 PM CST

1. Case3a_3AM-8.18.pltX 47 KB 9/18/2013 5:05 PM CST

Case3a 6AM-8.18.dat 6 KB 9/18/2013 4:51 PM CST

Case3a_6AM-8.18.out 129 KB 9/18/2013 5:06 PM CST

Case3a_6AM-8.18.pltX 47 KB 9/18/2013 5:06 PM CST

Case3a_6PM-8.11.dat 6 KB 9/18/2013 4:52 PM CST

Case3a 6PM-8.11.out 129 KB 9/18/2013 5:07 PM CST

Case3a_6PM-8.11.pltX 47 KB 9/18/2013 5:07 PM CST

Case3a_9PM-8.11 .dat 6 KB 9/18/2013 4:52 PM CST

Case3a_9PM-8.11 .out 129 KB 9/18/2013 5:09 PM CST

Case3a_9PM-8.11.pltX 47 KB 9/18/2013 5:09 PM CST

33-24-30 Comparison

File Name Size Date

WW_33-24-30.dat 6 KB 9/18/20134:58PMCST

WW_33-24-30.out 129 KB 9/18/2013 5:11 PM CST

WW_33-24-30.potX 47 KB 9/18/2013 5:11 PM CST

VWV_33-24-30-6AM.dat 6 KB 9/18/2013 58:5 PM CST

WW_33-24-30-6AM.out 129 KB 9/18/2013 5:11 PM CST

WVV_33-24-30-6AM.pltX 47 KB 9/18/2013 5:11 PM CST
WW 33-24-30-6AM2.dat 6 KB 13 4:58 PM CST

WW_33-24-30-6AM2.out 129 KB 9/18/2013 5:11 PM CST
i N WW_33-24-30-6AM2.pltX 47 KB 1 9/18/2013 5:11 PM CST

Worst Weather Files
File Name Size Date

Casela_ 2AM.dat 6 KB 9/18/2013 4:47 PM CST

Casela_12AM.out 129 KB 9/18/2013 5:20 PM CST

Casela_12AM.pltX 47 KB 9/18/2013 5:20 PM CST

ij Casela_3AM.dat 6 KB 9/18/2013 4:46 PM CST

:1 Casela_3AM.out 129 KB 9/18/2013 5:19 PM CST

Casela_3AM.pltX 47 KB 9/18/2013 5:19 PM CST

I' Casela_6AM.dat 6 KB 9/18/2013 4:47 PM CST

Casela 6AM.out 129 KB 9/18/2013 5:20 PM CST

Casela_6AM.pltX 47 KB 9/18/2013 5:20 PM CST

Casela_9AM.dat 6 KB 9/18/2013 4:47 PM CST

Casela_9AM.out 129 KB 9/18/2013 5:20 PM CST

Casela_9AM.pltX 47 KB ] 9/18/2013 5:20 PM CST

Casela 12PM.dat 6 KB 9/18/2013 4:48 PM CST
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Appendix 08.1 - Electronic File Listing

* Casela 12PM.out

Casela_l2PM.pltX

129 KB

47 KB

9/18/2013 5:20 PM CST '.

9/18/2013 5:20 PM CST

Casela_3PM.dat 6 KB 9/18/2013 4:47 PM CST

Casela_3PM.out 129 KB 9/18/2013 5:20 PM CST

Casela_3PM.pltX 47 KB 9/1812013 5:20 PM CST

Casela 6PM.dat 6 KB 9/18/2013 4:47 PM CST

Casela_6PM.out 129 KB 9/18/2013 5:20 PM CST

Casela_6PM.pltX 47 KB 9/18/2013 5:20 PM CST

Casela_9PM.dat 6 KB 9/18/2013 4:47 PM CST

Casel a_9PM.out 129 KB 9/18/2013 5:20 PM CST

Casela_9PM.pltX 47 KB 9/18/2013 5:20 PM CST

Case2al 2AM.dat 6 KB 9/18/2013 4:49 PM CST

Case2a_12AM.out 129 KB 9/18/2013 5:24 PM CST
Case2a 12AM.pltX 47 KB 9/18/2013 5:24 PM CST

Case2a 3AM.dat 6 KB 9/18/2013 5:27 PM CST
Case2a_3AM.out 129 KB 9/18/2013 5:27 PM CST

Case2a_3AM.pltX 47 KB 9/18/2013 5:27 PM CST

Case2a 6AM.dat 6 KB 9/18/2013 4:48 PM CST

Case2a_6AM.out 129 KB 9/18/2013 5:23 PM CST

* Case2a 6AM.pltX 47 KB 9/18/2013 5:23 PM CST

Case2a.9AM.dat 6 KB 9/18/2013 4:49 PM CST

,Case2a9AM.out 129 KB 9/18/2013 5:23 PM CST

* Case2a_9AM.potX 47 KB 9/18/2013 5:23 PM CST

Case2a_12PM.dat 6 KB 9/18/2013 4:49 PM CST

Case2a_12PM.out 129 KB 9/18/2013 5:24 PM CST

Case2a_12PM.pltX 47 KB 9/18/2013 5:24 PM CST

Case2a_3PM.dat 6 KB 9/18/2013 4:48 PM CST

Case2a_3PM.out 129 KB 9/18/2013 5:23 PM CST

Case2a 3PM.pltX 47 KB 9/18/2013 5:23 PM CST

Case2a_6PM.dat 6 KB 9/18/2013 4:49 PM CST

Case2a.6PM.out 129 KB 9/18/2013 5:23 PM CST

Case2a_6PM.pltX 47 KB 9/18/2013 5:23 PM CST

Case2a_9PM.dat 6 KB 9/18/2013 4:49 PM CST

Case2a_9PM.out 129 KB 9/18/2013 5:24 PM CST

Case2a 9PM.pltX 47 KB 9/18/2013 5:24 PM CST

Case3a_12AM.dat 6 KB 9/18/2013 4:52 PM CST

Case3a 12AM.out 129 KB 9/18/2013 4:55 PM CST
-I-4K/ 0 : M

Case3a 12AM.ptX 47 KB 9/18/2013 4:55 PM CST
Case3a_3AM.dat 6 KB I9/18/2013 4:51 PM CST !

Case3a_3AM.out 129 KB 1 9/18/2013 5:04 PM CST h
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Case3a_3AM.pltX

Case3a_6AM.dat

47 KB

6 KB

9/18/2013 5:04 PM CST

9/18/2013 4:51 PM CST

Case3a_6AM.out 129 KB 9/18/2013 5:06 PM CST

Case3a_6AM.pltX 47 KB 9/18/2013 5:06 PM CST

Case3a_9AM.dat 6 KB 9/18/2013 4:52 PM CST

Case3a_9AM.out 129 KB 9/18/2013 5:14 PM CST

Case3a 9AM.pltX 47 KB 9/18/2013 5:14 PM CST

Case3a_12PM.dat 6 KB 9/18/2013 4:53 PM CST

Case3a_ 2PM.out 129 KB 9/18/2013 5:29 PM CST

Case3a_ 2PM.pltX 47 KB 9/18/2013 5:29 PM CST

Case3a_3PM.dat 6 KB 9/18/2013 4:51 PM CST

Case3a_3PM.out 129 KB 9/18/2013 5:30 PM CST

Case3a_3PM.pltX 47 KB 9/18/2013 5:30 PM CST

Case3a_6PM.dat 6 KB 9/18/2013 4:52 PM CST

Case3a_6PM.out 129 KB 9/18/2013 5:07 PM CST

Case3a_6PM.pltX 47 KB 9/18/2013 5:07 PM CST

Case3a_9PM.dat 6 KB 9/18/2013 4:52 PM CST

.1 Case3a_9PM.out 129 KB 9/18/2013 5:09 PM CST

Case3a_9PM.pltX 47 KB 9/18/2013 5:09 PM CST

Case4a_12AM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_12AM.out 129 KB 9/18/2013 5:36 PM CST
Case4a_12AM.pltX 47 KB 9/18/2013 5:36 PM CST

Case4a_3AM.dat 6 KB 9/18/2013 4:56 PM CST

Case4a_3AM.out 129 KB 9/18/2013 5:34 PM CST
Case4a_3AM.pltX 47 KB 9/18/2013 5:34 PM CST

Case4a_6AM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_6AM.out 129 KB 9/18/2013 5:35 PM CST

Case4a 6AM.pltX 47 KB 9/18/2013 5:35 PM CST

Case4a_9AM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_9AM.out 129 KB 9/18/2013 5:35 PM CST

Case4a 9AM.pltX 47 KB 9/18/2013 5:35 PM CST

Case4a_12PM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_12PM.out 129 KB 9/18/2013 5:36 PM CST

Case4a_12PM.pltX 47 KB 9/18/2013 5:36 PM CST

Case4a_3PM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_3PM.out 129 KB 9/18/2013 5:35 PM CST

,'Case4a_3PM.pltX 47 KB 9/18/2013 5:35 PM CST

Case4a 6PM.dat 6 KB 9/18/2013 4:57 PM CST

Case4a_6PM.out 129 KB 9/18/2013 5:35 PM CST
- 9/821 :3 mC

Case4a_6PM.ptX 47 KB 9/18/2013 5:35 PM CST
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Case4a 9PM.dat 6 KB 9/18/20134:57 PM CST

Case4a_9PM.out 129 KB 9/18/2013 5:35 PM CST

Case4a 9PM.pltX 47 KB 9/18/2013 5:35 PM CST

Worst Net Evaporation Files

File Name Size - Date

!Caselc.dat 6 KB 9/18/2013 4:48 PM CST

Caselc.out 125 KB I 9/18/2013 5:43 PM CST

Caselc.pltX 52 KB 9/18/2013 5:43 PM CST

Case2c.dat 6 KB {9/18/2013 4:49 PM CST

Case2c.out 125 KB 9/18/2013 5:43 PM CST F
Case2c.out 125 KB 9/18/2013 5:43 PM CST
Case2c.pltX 43 KB 9/18/2013 5:43 PM CST

Case3c.dat 6 KB 9/18/2013 4:53 PM CST

Case3c.out 125 KB 9/18/2013 5:43 PM CST
Case3c.pltX 43 KB 9/18/2013 5:43 PM CST i

Case4c.dat 6 KB 9/18/2013 4:58 PM CST

Case4c.out 125 KB 9/18/2013 5:44 PM CST

Case4c.pltX 43 KB 9/18/2013 5:44 PM CST

NetEvap-0.1.dat 6 KB 9/20/2013 2:46 PM CST

NetEvap-0.1 .out 125 KB 9/20/2013 2:47 PM CST

NetEvap-0.1.pltX 43 KB 9/20/2013 2:47 PM CST
NetEvap-0.2.dat 6 KB 9/20/2013 2:46 PM CST

NetEvap-0.2.out 125 KB 9/20/2013 2:47 PM CST

NetEvap-0.2.pltX 43 KB 9/20/2013 2:47 PM CST

UHS Mixing Files

File Name Size I Date

Mixing-10%.dat 6 KB 9/18/2013 6:02 PM CST

Mixing-i°0%.out 129 KB 9/18/2013 6:02 PM CST

Mixing-10%.pltX 57 KB [9/18/2013 6:02 PM CST

Mixing-20%.dat 6 KB 9/19/2013 3:51 PM CST

Mixing-20%.out 129 KB 9/19/2013 3:52 PM CST

Mixing-20%.pltX 57 KB 9/19/2013 3:52 PM CST

Mixing-i 0%-9AM.dat 6 KB 9/27/2013 12:42 PM CST

i Mixing-10%-9AM.out 129 KB 9/27/2013 12:42 PM CST

Mixing-10%-9AM.pltX 4 KB 9/27/2013 12:42 PM CST

Mixing-20%-129AM.dat 6 KB 9/27/2013 12:27 PM CST

Mixing-20%-12PM.out 129 KB 9/27/2013 12:27 PM CST

Mixing-20%-12PM.pltX 47 KB 9/27/2013 12:27 PM CST
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Appendix 08.1 - Electronic File Listing

Wind Sensitivity Files

File Name Size Date

CaseDiurnal.dat 6 KB 9/20/2013 2:47 PM CST

CaseDiurnal.out 129 KB 9/20/2013 2:47 PM CST

CaseDiurnalpltX _ 47 KB 9/20/2013 2:47 PM CST

Case Wind_375.dat 6 KB 9/20/2013 2:40 PM CST

Case Wind 375.out 47 KB 9/20/2013 2:40 PM CST

Case Wind_375.pltX 129 KB 9/20/2013 2:40 PM CST
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Appendix 08.2 - UHS Mixing Results and Equations

I IH• Mixin u•tinn•
m A " B C D E F G H I JL

1 =MAX(B5:B748) =MAX(C5:C748) =MAX(D5:D748) Mixing Zone Vol= =Input!E5*43560"0.1 ft3

2 10% Mixing T Nat T IN T OUT Plant Tout Mix Temp Vnew= =65.3*60*60 =86*60*60 ft3

3 New LakeT 2.3c (°F) (OF) (OF) (°F) Plant DT LAKET DT Convergence DT LAKET DT il LAKET DT 12
4 =136 =SUM(HS:H749) =SUM(16:1749) =MAX(J6:J749) 6780.91066338037 6801.35172098318

5 183 89.1909 106.123 102.003 =D5+H5 =(I$2*E5+G4*(I$1-1$2))/I1l 25.95 =G5-D5 =ABS(L5-15) 4.12 4.11894749635391
6 183.041666667 89.4723 110.516 101.636 =D6+H6 =(I$2*E6+G5*(I$1-1$2))/$15 32.2 =G6-D6 =ABS(L6-16) 8.88 8.88489652038913
7 183.083333333 90.0218 114.694 101.624 =D7+H7 =(I$2*E7+G6*(I$1-1$2))11/$1 35.16 =G7-D7 =ABS(L7-17) 13.07 13.0655417737158
8 183.125 90.6814 118.317 101.727 =D8+H8 =(I$2*E8+G7*(I$1-1$2))/$15 35.8 =G8-D8 =ABS(L8-18) 16.59 16.5874470293705
9 183.166666667 91.5572 119.772 102.132 =D9+H9 =(I$2*E9+G8*(I$1-1$2))/$15 25.36 =G9-D9 =ABS(L9-19) 17.64 17.639166059468
10 183.208333333 92.4975 120.614 102.624 =D10+H10 =(15$2"E1O+G9"(1$1-1$2))/I$1 22.43 =G10-D10 =ABS(L10l-110) 17.99 17.9856907466745
11 183.25 93.373 121.196 103.036 =D11+H11 =(I$2*E11+G10*(I$1-1$2))/I$1 21.26 =G11-D11 =ABS(L11-l11) 18.16 18.1588049767235
12 183.291666667 94.1185 121.585 103.315 =D12+H12 =(I$2*E12+G11*(I$1-1$2))/I$1 20.32 =G12-D12 =ABS(IL12-112) 18.27 18.2671281051142
13 183.333333333 94.7224 121.784 103.464 =D13+H13 =(1$2"E13+G12"(1$1-1$2))/$15 19.39 =G13-D13 =ABS(L13-113) 18.32 18.3200076256199
14 183.375 95.1096 121.813 103.403 =D14+H14 =(1$2"E14+G13"(1$1-1$2))/$15 18.57 =G14-D14 =ABS(L14-114) 18.41 18.4110056860162
15 183.416666667 95.2859 121.703 103.133 =D15+H1-15 =(15$2*E15+G14*(1$1-1$2))/$15 17.96 =G15-D15 =ABS(L15-115) 18.57 18.5665631208804
16 183.458333333 95.2445 121.451 102.671 =116+H16 =(1$2"E16+G15"(1$1-1$2))I/l1 17.45 =G16-D16 =ABS(L16-116) 18.78 18.7780036366959
17 183.5 95.0577 121.074 102.104 =D17+H17 =(I$2*E17+G16*(I$1-1$2))I$1 16.98 =G17-D17 =ABS(L17-117) 18.97 18.9696153589219
18 183.541666667 94.8666 120.615 101.545 =D18+H18 =(1$2"E18+G17"(1$1-1$2))/Il1 16.64 =G18-D18 =ABS(L18-118) 19.07 19.0701161296132
19 183.583333333 94.5514 120.066 100.826 =D19+H19 =(15$2E19+G18"(1$1-1$2))/11$ 16.35 =G19-D19 =A8S L19-I19) 19.24 19.2432379495846
20 183.625 94.2603 119.47 100.14 =D20+H20 =(I$2*E20+G19*(I$1-1$2))/I$1 16.17 =G20-D20 =ABS(L20-120) 19.33 19.3325480173827
21 183.666666667 93.9183 119.936 99.4062 =D21+H21 =(J$2'E21+G20*(I$1-J$2))/11$ 22.29 =G21-D21 =ABS(L21-121) 20.53 20.5311853302293
22 183.708333333 93.6113 119.531 98.7207 =D22+H22 =(J$2*E22+G21*(I$1-J$2))/I$1 19.27 =G22-D22 =ABS(L22-122) 20.81 20.8097457619266
23 183.75 93.2993 118.625 98.0447 =D23+H23 =(J$2*E23+G22*(I$1-J$2))/I$1 17.13 =G23-D23 =ABS(L23-123) 20.58 20.5752106731427
24 183.791666667 92.9855 117.441 97.3806 =D24+H24 =(J$2*E24+G23*(I$1-J$2))/I$1 15.6 =G24-D24 =ABS(L24-124) 20.06 20.0604562300453
25 183.833333333 92.6697 116.138 96.7276 =D25+H25 =(J$2*E25+G24*(l$1-J$2))/I$1 14.46 =G25-D25 =ABS(L25-125) 19.41 19.4062193905123
26 183.875 92.3989 114.84 96.1396 =D26+H26 =(J$2*E26+G25*(I$1-J$2))/I$1 13.79 =G26-D26 =ABS(L26-126) 18.7 18.6972751328943
27 183.916666667 92.1258 113.615 95.5546 =D27+H27 =(J$2*E27+G26*(I$1-J$2))/I$1 13.42 =G27-D27 =ABS(L27-127) 18.06 18.0568116875153
28 183.958333333 92.0281 112.52 95.1697 =D28+H28 =(J$2*E28+G27*(I$1-J$2))/I$1 13.22 =G28-D28 =ABS(L28-128) 17.35 17.3501530945977
29 184 92.1894 111.592 95.0521 =D29+H29 =(J$2*E29+G28*(I$1-J$2))/I15 13.05 =G29-D29 =ABS(L29-129) 16.54 16.54425585071
30 184.041666667 92.5473 110.831 95.1515 =D30+H30 =(J$2*E30+G29*(I$1-J$2))/I$1 12.8 =G30-D30 =ABS(L30-130) 15.68 15.6829268201775
31 184.083333333 93.1978 110.308 95.7779 =D31+H31 =(J$2*E31+G30*(I$1-J$2))/I$1 12.52 =G31-D31 =ABS(L31-131) 14.53 14.5262854333635
32 184.125 93.9705 109.989 96.5194 =D32+H32 =(J$2*E32+G31*(I$1-J$2))/I$1 12.27 =G32-D32 =ABS(L32-132) 13.47 13.4681312105408
33 184.166666667 94.8213 109.869 97.3392 =D33+H33 =(J$2*E33+G32*(1$1-J$2))/I$1 12.1 =G33-D33 =ABS(L33-133) 12.53 12.5337067960865
34 184.208333333 95.7017 109.938 98.1883 =D34+H34 =(J$2*E34+G33*(1$1-J$2))/I$1 11.98 =G34-D34 =ABS(L34-134) 11.75 11.7463564692429
35 184.25 96.5625 109.55 99.82 =D35+H35 (J$2*E35+G34(I$1-J$21)/l$1 11.88 =G35-D35 =ABS(L35-135) 10.46 10.483687931676436 184.291666667 97.3197 110.187 101.264 =136+H36 =(J$2 E36+G35*(I$1-J$2))/I$1 11.79 =G36-D36 =ABS(L36-136) 9.58 9.61461947731524
37 184.333333333 97.9185 111.083 102.741 =D37+H37 =(J$2*E37+G36*(I$1-J$2))/I$1 11.71 =G37-D37 =ABS(L37-137) 8.85 8.88439809897515
38 184.375 98.3195 111.904 104.248 =D38+H38 =(J$2*E38+G37*(I$1 -J$2))/I$1 11.65 =G38-D38 =ABS(L38-138) 8.22 8.27055260429391
-4=

184. 98.5568 113.037 104.316 =D39+H39 =(J$2*E39+G38*(I$1-J$2))/I$1 11.58 =G39-D39 =ABS(L39-139) 8.86 8.90858195779592
z-4=_ i
40 113.623 104.132 !=D40+H40 =(J$2E40+G39(l$1-J$2))/1l1 111.51 =G40-D40 =AS(L40-140) 9.55 19.

113.831 1104.067 1=D41+H41 = J$2E41 +G40"($15-J$2))/I$1 11.45 =G41-D41 =AB§S(L41-141) 9.98 1141 184.5 988412 U.
SIR 412
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Appendix 08.2 - UHS Mixing Results and Equations

0% Mixing Results (partial)

0% Mixing T Nat T IN T OUT

(OF) (OF) (OF) Actual Time
7/1/1900 12:00 AM 89.19 127.95 102.00 06:00 AM
7/1/1900 01:00 AM 89.47 133.84 101.64 07:00 AM
7/1/1900 02:00 AM 90.02 136.78 101.62 08:00 AM
7/1/1900 03:00 AM 90.68 137.53 101.73 09:00 AM
7/1/1900 04:00 AM 91.56 127.49 102.13 10:00 AM
7/1/1900 05:00 AM 92.50 125.05 102.62 11:00 AM
7/1/1900 06:00 AM 93.37 124.30 103.04 12:00 PM
7/1/1900 07:00 AM 94.12 123.64 103.32 01:00 PM
7/1/1900 08:00 AM 94.72 122.85 103.46 02:00 PM
7/1/1900 09:00 AM 95.11 121.97 103.40 03:00 PM
7/1/1900 10:00 AM 95.28 121.09 103.13 04:00 PM
7/1/1900 11:00 AM 95.24 120.12 102.67 05:00 PM
7/1/1900 12:00 PM 95.06 119.08 102.10 06:00 PM
7/1/1900 01:00 PM 94.87 118.19 101.55 07:00 PM
7/1/1900 02:00 PM 94.55 117.18 100.83 08:00 PM
7/1/1900 03:00 PM 94.26 116.31 100.14 09:00 PM
7/1/1900 04:00 PM 93.92 121.70 99.41 10:00 PM
7/1/1900 05:00 PM 93.61 117.99 98.72 11:00 PM
7/1/1900 06:00 PM 93.30 115.17 98.04 12:00AM
7/1/1900 07:00 PM 92.98 112.98 97.38 01:00 AM
7/1/1900 08:00 PM 92.67 111.19 96.73 02:00 AM
7/1/1900 09:00 PM 92.40 109.93 96.14 03:00 AM
7/1/1900 10:00 PM 92.12 108.97 95.55 04:00 AM
7/1/1900 11:00 PM 92.03 108.39 95.17 05:00 AM
7/2/1900 12:00 AM 92.19 108.10 95.05 06:00 AM
7/2/1900 01:00 AM 92.55 107.95 95.15 07:00 AM
7/2/1900 02:00 AM 93.20 108.30 95.78 08:00 AM
7/2/1900 03:00 AM 93.97 108.79 96.52 09:00 AM
7/2/1900 04:00 AM 94.82 109.44 97.34 10:00 AM
7/2/1900 05:00 AM 95.70 110.17 98.19 11:00 AM
7/2/1900 06:00 AM 96.56 110.90 99.02 12:00 PM
7/2/1900 07:00 AM 97.32 111.53 99.74 01:00 PM
7/2/1900 08:00 AM 97.92 112.02 100.31 02:00 PM
7/2/1900 09:00 AM 98.32 112.68 104.88 03:00 PM
7/2/1900 10:00 AM 98.56 116.65 105.91 04:00 PM
7/2/1900 11:00AM 98.56 117.36 106.15 05:00 PM
7/2/1900 12:00 PM 98.41 117.20 104.59 06:00 PM
7/2/1900 01:00 PM 98.21 115.25 103.65 07:00 PM
7/2/1900 02:00 PM 97.96 114.29 102.96 08:00 PM
7/2/1900 03:00 PM 97.58 113.42 102.18 09:00 PM
7/2/1900 04:00 PM 96.94 112.29 101.11 10:00 PM
7/2/1900 05:00 PM 96.35 111.26 100.13 11:00 PM
7/2/1900 06:00 PM 95.83 110.38 99.37 12:00 AM
7/2/1900 07:00 PM 95.38 109.58 98.61 01:00 AM
7/2/1900 08:00 PM 94.99 108.89 97.96 02:00 AM
7/2/1900 09:00 PM 94.47 108.34 98.94 03:00 AM
7/2/1900 10:00 PM 94.04 108.90 97.62 04:00 AM
7/2/1900 11:00 PM 93.81 107.80 96.69 05:00 AM
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Appendix 08.2 - UHS Mixing Results and Equations

10% Mixing Results (partial)

10% Mixing T Nat T IN T OUT Plant Tout Mix Temp Vnew= 235080 309600 ft3 /hr
Convergence LAKET LAKET

(*F) (*F) (*F) (*F) Plant DT LAKET DT DT DT il DT 12
7/1/1900 12:00 AM 89.19 106.12 102.00 127.95 106.12 25.95 4.12 0.00 4.12 4.12
7/1/1900 01:00 AM 89.47 110.52 101.64 133.84 110.52 32.2 8.88 0.00 8.88 8.88
7/1/1900 02:00 AM 90.02 114.69 101.62 136.78 114.69 35.16 13.07 0.00 13.07 13.07
7/1/1900 03:00 AM 90.68 118.32 101.73 137.53 118.31 35.8 16.59 0.00 16.59 16.59
7/1/1900 04:00 AM 91.56 119.77 102.13 127.49 119.77 25.36 17.64 0.00 17.64 17.64
7/1/1900 05:00 AM 92.50 120.61 102.62 125.05 120.61 22.43 17.99 0.00 17.99 17.99
7/1/1900 06:00 AM 93.37 121.20 103.04 124.30 121.19 21.26 18.16 0.00 18.16 18.16
7/1/1900 07:00 AM 94.12 121.59 103.32 123.64 121.58 20.32 18.27 0.00 18.27 18.27
7/1/1900 08:00 AM 94.72 121.78 103.46 122.85 121.78 19.39 18.32 0.00 18.32 18.32
7/1/1900 09:00 AM 95.11 121.81 103.40 121.97 121.81 18.57 18.41 0.00 18.41 18.41
7/1/1900 10:00 AM 95.29 121.70 103.13 121.09 121.70 17.96 18.57 0.00 18.57 18.57
7/1/1900 11:00 AM 95.24 121.45 102.67 120.12 121.45 17.45 18.78 0.00 18.78 18.78
7/1/1900 12:00 PM 95.06 121.07 102.10 119.08 121.07 16.98 18.97 0.00 18.97 18.97
7/1/1900 01:00 PM 94.87 120.62 101.55 118.19 120.62 16.64 19.07 0.00 19.07 19.07
7/1/1900 02:00 PM 94.55 120.07 100.83 117.18 120.07 16.35 19.24 0.00 19.24 19.24
7/1/1900 03:00 PM 94.26 119.47 100.14 116.31 119.47 16.17 19.33 0.00 19.33 19.33
7/1/1900 04:00 PM 93.92 119.94 99.41 121.70 119.94 22.29 20.53 0.00 20.53 20.53
7/1/1900 05:00 PM 93.61 119.53 98.72 117.99 119.53 19.27 20.81 0.00 20.81 20.81
7/1/1900 06:00 PM 93.30 118.63 98.04 115.17 1 118.62 17.13 20.58 0.00 20.58 20.58
7/1/1900 07:00 PM 92.99 117.44 97.38 112.98 117.44 15.6 20.06 0.00 20.06 20.06
7/1/1900 08:00 PM 92.67 116.14 96.73 111.19 116.131 14.46 19.41 0.00 19.41 19.41
7/1/1900 09:00 PM 92.40 114.84 96.14 109.93 114.841 13.79 18.70 0.00 18.70 18.70
7/1/1900 10:00 PM 92.13 113.62 95.55 108.97 113.61 13.42 18.06 0.00 18.06 18.06
7/1/1900 11:00 PM 92.03 112.52 95.17 108.39 112.52 13.22 17.35 0.00 17.35 17.35
7/2/1900 12:00 AM 92.19 111.59 95.05 108.10 111.60 13.05 16.54 0.00 16.54 16.54
7/2/1900 01:00 AM 92.55 110.83 95.15 107.95 110.83 12.8 15.68 0.00 15.68 15.68
7/2/1900 02:00 AM 93.20 110.31 95.78 108.30 110.30 12.52 14.53 0.00 14.53 14.53
7/2/1900 03:00 AM 93.97 109.99 96.52 108.79 109.99 12.27 13.47 0.00 13.47 13.47
7/2/1900 04:00 AM 94.82 109.87 97.34 109.44 109.87 12.1 12.53 0.00 12.53 12.53
7/2/1900 05:00 AM 95.70 109.94 98.19 110.17 109.93 11.98 11.75 0.00 11.75 11.75
7/2/1900 06:00 AM 96.56 109.55 99.82 111.70 110.30 11.88 10.48 0.00 10.46 10.48
7/2/1900 07:00 AM 97.32 110.19 101.26 113.05 110.88 11.79 9.61 0.00 9.58 9.61
7/2/1900 08:00 AM 97.92 111.08 102.74 114.45 111.63 11.71 8.88 0.00 8.85 8.88
7/2/1900 09:00 AM 98.32 111.90 104.25 115.90 112.52 11.65 8.27 0.00 8.22 8.27
7/2/1900 10:00 AM 98.56 113.04 104.32 115.90 113.22 11.58 8.91 0.00 8.86 8.91
7/2/1900 11:00 AM 98.56 113.62 104.13 115.64 113.73 11.51 9.60 0.00 9.55 9.60
7/2/1900 12:00 PM 98.41 113.83 104.07 115.52 114.10 11.45 10.04 0.00 9.98 10.04
7/2/1900 01:00 PM 98.21 114.13 103.74 115.13 114.32 11.39 10.58 0.00 10.53 10.58
7/2/1900 02:00 PM 97.96 114.26 103.35 114.68 114.39 11.33 11.04 0.00 11.00 11.04
7/2/1900 03:00 PM 97.59 114.06 103.10 114.37 114.39 11.27 11.29 0.00 11.24 11.29
7/2/1900 04:00 PM 96.94 114.00 102.20 113.41 114.187 11.21 11.98 0.00 11.94 11.98
7/2/1900 05:00 PM 96.35 113.71 101.42 112.58 113.851 11.16 12.43 0.00 12.40 12.43
7/2/1900 08:00 PM 95.84 112.93 101.33 112.43 113.551 11.1 12.22 0.00 12.20 12.22
7/2/1900 07:00 PM 95.38 112.85 100.74 111.78 113.181 11.04 12.44 0.00 12.43 12.44
7/2/1900 08:00 PM 94.99 112.55 100.07 111.06 112.74 10.99 12.67 0.00 12.66 12.67
7/2/1900 09:00 PM 94.47 112.08 99.20 110.14 112.20 10.94 12.99 0.00 12.99 12.99
7/2/1900 10:00 PM 94.04 111.52 98.41 109.30 111.59 10.89 13.18 0.00 13.17 13.18
7/2/1900 11:00 PM 93.81 110.94 97.80 108.64 110.971 10.84 13.17 0.00 13.17 13.17

SPROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT 0, PAGE NO. 035 of 042

Appendix 08.2 - UHS Mixing Results and Equations

20% Mixing Results (partial)

20% Mixing TNat TIN TOUT Plant Tout Mix Temp J Vnew= 235080 309600 ft3/hr
LAKET LAKET LAKET

(OF) (*F) (*F) (*F) Plant DT LAKET DT Convergence DT DT il DT i2 DT i3
7/1/1900 12:00AM 89.19 104.06 102.00 127.95 104.06 25.95 2.06 0.00 2.06 2.06 2.06
7/1/1900 01:00 AM 89.47 107.18 101.64 133.84 107.17 32.2 5.54 0.00 5.54 5.54 5.54
7/1/1900 02:00AM 90.02 110.27 101.62 136.78 110.27 35.16 8.65 0.00 8.65 8.65 8.65
7/1/1900 03:00AM 90.68 113.12 101.73 137.53 113.12 35.8 11.39 0.00 11.39 11.39 11.39
7/1/1900 04:00 AM 91.56 114.621 102.13 127.49 114.62 25.36 12.49 0.00 12.49 12.49 12.49
7/1/1900 05:00 AM 92.50 115.71 102.62 125.05 115.71 22.43 13.09 0.00 13.09 13.09 13.09
7/1/1900 06:00AM 93.37 116.61 103.04 124.30 116.61 21.26 13.57 0.00 13.57 13.57 13.57
7/1/1900 07:00AM 94.12 117.35 103.32 123.64 117.34 20.32 14.03 0.00 14.03 14.03 14.03
7/1/1900 08:00AM 94.72 117.91 103.46 122.85 117.92 19.39 14.45 0.00 14.45 14.45 14.45
7/1/1900 09:00AM 95.11 118.34 103.40 121.97 118.34 18.57 14.94 0.00 14.94 14.94 14.94
7/1/1900 10:00AM 95.29 118.63 103.13 121.09 118.63 17.96 15.50 0.00 15.50 15.50 15.50
711/1900 11:00AM 95.24 118.78 102.67 120.12 118.79 17.45 16.11 0.00 16.12 16.11 16.11
7/1/1900 12:00 PM 95.06 118.81 102.10 119.08 118.82 16.98 16.71 0.00 16.71 16.71 16.71
7/1/1900 01:00 PM 94.87 118.76 101.55 118.19 118.75 16.64 17.21 0.00 17.21 17.21 17.21
7/1/1900 02:00 PM 94.55 118.59 100.83 117.18 118.59 16.35 17.76 0.00 17.76 17.76 17.76
7/1/1900 03:00 PM 94.26 118.35 100.14 116.31 118.35 16.17 18.21 0.00 18.21 18.21 18.21
7/1/1900 04:00 PM 93.92 118.70 99.41 121.70 118.70 22.29 19.29 0.00 19.29 19.29 19.29
7/1/1900 05:00 PM 93.61 118.62 98.72 117.99 118.62 19.27 19.90 0.00 19.91 19.90 19.90
7/1/1900 06:00 PM 93.30 118.27 98.05 115.18 118.26 17.13 20.22 0.00 20.22 20.22 20.22
7/1/1900 07:00 PM 92.99 117.71 97.38 112.98 117.71 15.6 20.33 0.00 20.33 20.33 20.33
7/1/1900 08:00 PM 92.67 117.03 96.73 111.19 117.03 14.46 20.30 0.00 20.31 20.30 20.30
7/1/1900 09:00 PM 92.40 116.29 96.14 109.93 116.29 13.79 20.15 0.00 20.15 20.15 20.15
7/1/1900 10:00 PM 92.13 115.53 95.56 108.98 115.52 13.42 19.97 0.00 19.97 19.97 19.97
7/1/1900 11:00 PM 92.03 114.78 95.17 108.39 114.78 13.22 19.61 0.00 19.61 19.61 19.61
7/2/1900 12:00AM 92.19 114.08 95.05 108.10 114.08 13.05 19.03 0.00 19.03 19.03 19.03
7/2/1900 01:00AM 92.55 113.441 95.15 107.95 113.44 12.8 18.29 0.00 18.10 18.29 18.29
7/2/1900 02:00AM 93.20 112.90 95.78 108.30 112.90 12.52 17.12 0.00 16.95 17.12 17.12
7/2/1900 03:00 AM 93.97 112.01 97.07 109.34 112.53 12.27 15.46 0.00 9.78 15.46 15.46
7/2/1900 04:00AM 94.82 111.78 98.71 110.81 112.35 12.1 13.64 0.00 8.24 13.64 13.64
7/2/1900 05:00AM 95.70 111.86 100.40 112.38 112.35 11.98 11.95 0.00 7.47 11.95 11.95
7/2/1900 06:00AM 96.56 111.90 102.41 114.29 112.561 11.88 10.15 0.00 8.72 10.15 10.15
7/2/1900 07:00AM 97.32 112.56 103.10 114.89 112.80 11.79 9.70 0.00 9.21 9.70 9.70
7/2/1900 08:00AM 97.92 112.91 103.59 115.30 113.06 11.71 9.47 0.00 9.42 9.47 9.47
7/2/1900 09:00AM 98.32 112.97 104.23 115.88 113.36 11.65 9.13 0.00 9.69 9.13 9.13
7/211900 10:00AM 98.56 113.36 104.40 115.98 113.63 11.58 9.23 0.00 10.07 9.23 9.23
7/2/1900 11:00AM 98.56 1 13 .6 9 11 0 4 .3 7  115.88 113.86 11.51 9.50 0.00 10.55 9.50 9.50
7/2/1900 12:00 PM 98.41 113.61 104.66 116.11 114.10 11.45 9.44 0.00 10.98 9.44 9.44
712/1900 01:00 PM 98.21 114.00 104.45 115.84 114.28 11.39 9.83 0.00 11.45 9.83 9.83
7/2/1900 02:00 PM 97.96 114.20 104.21 115.54 114.41 11.33 10.20 0.00 11.91 10.20 10.20
7/2/1900 03:00 PM 97.59 113.83 104.42 115.69 114.55 11.27 10.13 0.00 10.38 10.13 10.13
7/2/1900 04:00 PM 96.94 114.11 103.69 114.90 114.58 11.21 10.89 0.00 12.17 10.89 10.89
7/2/1900 05:00PM 96.35 114.14 102.92 114.08 114.53 11.16 11.61 0.00 13.48 11.62 11.61
7/2/1900 06:00 PM 95.83 114.08. 102.19 113.29 114.40 11.1 12.21 0.00 14.38 12.21 12.21
7/2/1900 07:00 PM 95.38 113.94 101.49 112.53 114.21 11.04 12.71 0.00 15.00 12.71 12.71
7/2/1900 08:00 PM 94.99 113.75 100.81 111.80 113.95 10.99 13.14 0.00 15.36 13.14 13.14
7/2/1900 09:00 PM 94.47 113.45 100.00 110.94 113.64 10.94 13.64 0.00 15.69 13.64 13.64
7/2/1900 10:00 PM 94.03 113.13 99.26 110.15 113.27 10.89 14.02 0.00 15.81 14.02 14.02
7/2/1900 11:00 PM 93.81 112.81 98.65 109.49 112.88 10.84 14.22 0.00 15.71 14.22 14.22
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Appendix 08.2 - UHS Mixing Results and Equations

10% - 9AM Mixing Results (partial)

10% Mixing -SAM T Nat IT IN T OUT Plant Tout Mix Temp Vnew= 235080 309600 ft3 /1hr
Convergence LAKET LAKET

(OF) (°F) (°F) (°F) Plant DT LAKET DT DT DT ih DT 12
7/1/1900 12:00 AM 89.81 107.31 103.19 129.14 107.31 25.95 4.12 0.00 4.12 4.12
7/1/1900 01:00 AM 90.70 111.82 103.54 135.74 111.83 32.2 8.28 0.00 8.88 8.28
7/1/1900 02:00 AM 91.65 116.17 103.99 139.15 116.161 35.16 12.18 0.00 13.07 12.18
7/1/1900 03:00 AM 92.53 119.97 104.35 140.15 119.97] 35.8 15.62 0.00 16.59 15.62
7/1/1900 04:00 AM 93.29 121.55 104.57 129.93 121.551 25.36 16.98 0.00 17.64 16.98
7/1/1900 05:00 AM 93.90 122.43 104.67 127.10 122.43 22.43 17.76 0.00 17.99 17.76
7/1/1900 06:00 AM 94.30 122.97 104.56 125.82 122.97 21.26 18.41 0.00 18.16 18.41
7/1/1900 07:00 AM 94.49 123.23 104.25 124.57 123.22] 20.32 18.98 0.00 18.27 18.98
7/1/1900 08:00 AM 94.46 123.21 103.74 123.13 123.211 19.39 19.47 0.00 18.32 19.47
7/1/1900 09:00 AM 94.28 122.97 103.13 121.70 12 2 .9 7 18.57 19.84 0.00 18.41 19.84
7/1/1900 10:00 AM 94.10 122.58 102.54 120.50 122.58 17.96 20.04 0.00 18.57 20.04
7/1/1900 11:00 AM 93.80 122.05 101.78 119.23 122.05 17.45 20.27 0.00 18.78 20.27
7/1/1900 12:00 PM 93.52 121.41 101.06 118.04 121.41 16.98 20.35 0.00 18.97 20.35
7/1/1900 01:00 PM 93.19 120.70 100.29 116.93 120.70 16.64 20.41 0.00 19.07 20.41
7/1/1900 02:00 PM 92.89 119.94 99.57 115.92 119.94 16.35 20.37 0.00 19.24 20.37
7/1/1900 03:00 PM 92.59 119.16 98.86 115.03 1 119.16 16.17 20.30 0.00 19.33 20.30
7/1/1900 04:00 PM 92.29 119.43 98.17 120.46 119.43 22.29 21.26 0.00 20.53 21.26
7/1/1900 05:00 PM 91.98 118.87 97.49 116.76 118.87 19.27 21.38 0.00 20.81 21.38
7/1/1900 06:00 PM 91.72 117.86 96.88 114.01 117.86 17.13 20.98 0.00 20.58 20.98
7/1/1900 07:00 PM 91.46 116.60 96.27 111.87 116.61 15.6 20.33 0.00 20.06 20.33
7/1/1900 08:00 PM 91.37 115.29 95.86 110.32 115.29 14.46 19.43 0.00 19.41 19.43
7/1/1900 09:00 PM 91.54 114.08 95.72 109.51 1 114.08] 13.79 18.36 0.00 18.70 18.36
7/1/1900 10:00 PM 91.90 113.07 95.80 109.22 113.07 13.42 17.27 0.00 18.06 17.27
7/1/1900 11:00 PM 92.56 112.31 96.21 109.43 112.31 13.22 16.10 0.00 17.35 16.10
7/2/1900 12:00 AM 93.34 111.79 96.75 109.80 111.78 13.05 15.04 0.00 16.54 15.04
7/2/1900 01:00 AM 94.19 111.45 97.36 110.16 111.44 12.8 14.09 0.00 15.68 14.09
7/2/1900 02:00AM 95.08 111.29 98.20 110.72 1 111.291 12.52 13.09 0.00 14.53 13.09
7/2/1900 03:00 AM 95.95 111.29 99.03 111.30 111.29 12.27 12.26 0.00 13.47 12.26
7/2/1900 04:00 AM 96.71 111.42 99.76 111.86 111.41 12.1 11.66 0.00 12.53 11.66
7/2/1900 05:00 AM 97.32 111.60 100.32 112.30 111.60 11.98 11.28 0.00 11.75 11.28
7/2/1900 06:00AM 97.73 111.45 100.81 112.69 111.83 11.88 11.02 0.00 10.48 11.02
7/2/1900 07:00 AM 97.97 111.22 101.99 113.78 1 112.24 11.79 10.24 0.13 9.61 10.11
7/2/1900 08:00 AM 97.98 112.05 102.79 114.50 112.71 11.71 9.92 0.15 8.88 9.77
7/2/1900 09:00 AM 97.83 112.52 103.82 115.47 1 113.29 11.65 9.46 0.07 8.27 9.40
7/2/1900 10:00AM 97.64 113.44 103.63 115.21 113.69 11.58 10.05 0.03 8.91 10.08
7/2/1900 11:00 AM 97.40 113.88 103.35 114.86 113.931 11.51 10.58 0.12 9.60 10.70
7/2/1900 12:00 PM 97.03 113.94 103.26 114.71 114.10 11.45 10.83 0.28 10.04 11.11
7/2/1900 01:00 PM 96.40 114.08 102.43 113.82 114.04 11.39 11.61 0.27 10.58 11.88
7/2/1900 02:00 PM 95.83 113.90 101.60 112.93 113.81 11.33 12.21 0.22 11.04 12.43
7/2/1900 03:00 PM 95.32 113.36 101.23 112.50 113.53 11.27 12.31 0.17 11.29 12.47
7/2/1900 04:00 PM 94.88 113.09 100.59 111.80 113.17 11.21 12.58 0.13 11.98 12.71
7/2/1900 05:00 PM 94.49 112.69 99.97 111.13 112.74 11.16 12.77 0.06 12.43 12.83
7/2/1900 06:00 PM 93.99 111.78 99.77 110.87 112.35 11.1 12.59 0.03 12.22 12.55
7/2/1900 07:00 PM 93.56 111.56 99.18 110.22 111.91 11.04 12.72 0.06 12.44 12.66
7/2/1900 08:00 PM 93.35 111.22 98.66 109.65 111.44 10.99 12.77 0.08 12.67 12.69
7/2/1900 09:00 PM 93.37 110.82 98.32 109.26 110.98 10.94 12.66 0.09 12.99 12.57
7/2/1900 10:00 PM 93.57 110.43 98.10 108.99 110.56 10. 8 9 12.47 0.13 13.18 12.34
7/2/1900 11:00 PM 93.97 110.09 98.03 108.87 1 110.21 10.84 12.18 0.18 13.17 12.00
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Appendix 08.2 - UHS Mixing Results and Equations

20% - 12PM Mixing Results (partial)

20% Mixing - 12AM T Nat TIN TOUT Plant Tout Mix Temp Vnew= 235080 309600 ft3/hr

LAKET LAKET LAKET
((F) (LF) F)) Plant DT LAKET DT Convergence DT DT il DT i2 DT i3

7/1/1900 12:00AM 90.05 106.81 104.75 130.70 106.81 25.95 2.06 000 2.06 2.06 2.06
7/111900 01:00 AM 90.84 109.98 104.96 137.16 109.98 32.2 5.02 0.00 5.54 5.02 5.02
711/1900 02:00AM 91.48 113.15 105.05 140.21 113.14 35.16 8.10 0.00 8.65 8.10 8.10
7/1/1900 03:00AM 91.91 116.02 104.92 140.72 116.03 35.8 11.10 0.00 11.39 11.10 11.10
7/1/1900 04:00AM 92.14 117.48 104.59 129.95 117.48 25.36 12.89 0.00 12.49 12.89 12.89
7/1/1900 05:00AM 92.14 118.42 104.07 126.50 118.42 22.43 14.35 0.00 13.09 14.35 14.35
7/1/1900 06:00AM 91.99 119.08 103.45 124.71 119.081 21.26 15.63 0.00 13.57 15.63 15.63
7/1/1900 07:00AM 91.84 119.51 102.85 123.17 119.51 20.32 16.66 0.00 14.03 16.66 16.66
7/1/1900 08:00AM 91.58 119.72 102.08 121.47 119.71 19.39 17.64 0.00 14.45 17.64 17.64
7/1/1900 09:00AM 91.33 119.73 101.34 119.91 119.73 18.57 18.39 0.00 14.94 18.39 18.39
7/1/1900 10:00AM 91.04 119.60 100.56 118.52 119.61 17.96 19.04 0.00 15.50 19.04 19.04
7/1/1900 11:00AM 90.77 119.37 99.84 117.29 119.36 17.45 19.53 0.00 16.11 19.53 19.53
7/1/1900 12:00PM 90.50 119.02 99.12 116.10 119.02 16.98 19.90 0.00 16.71 19.90 19.90
7/1/1900 01:00 PM 90.23 118.61 98.42 115.06 118.61 16.64 20.19 0.00 17.21 20.19 20.19
7/1/1900 02:00 PM 89.95 118.13 97.73 114.08 118.14 16.35 20.40 0.00 17.76 20.40 20.40
7/1/1900 03:00 PM 89.71 117.63 97.11 113.28 117.63 16.17 20.52 0.00 18.21 20.52 20.52
7/1/1900 04:00 PM 89.47 117.75 96.50 118.79 117.75 22.29 21.25 0.00 19.29 21.25 21.25
7/1/1900 05:00 PM 89.41 117.50 96.08 115.35 117.50 19.27 21.42 0.00 19.90 21.42 21.42
7/1/1900 06:00 PM 89.60 117.041 95.94 113.07 117.04 17.13 21.10 0.00 20.22 21.10 21.10
7/1/1900 07:00 PM 89.99 116.471 96.01 111.61 116.47 15.6 20.46 0.00 20.33 20.46 20.46
7/1/1900 08:00 PM 90.67 115.881 96.41 110.87 115.88 14.46 19.47 0.00 20.30 19.47 19.47
7/1/1900 09:00 PM 91.46 115.351 96.94 110.73 115.35 13.79 18.41 0.00 20.15 18.41 18.41
7/1/1900 10:00PM 92.34 114.881 97.54 110.96 114.891 13.42 17.34 0.00 19.97 17.35 17.34
7/1/1900 11:00PM 93.25 114.521 98.17 111.39 114.52 13.22 16.35 0.00 19.61 16.35 16.35
7/2/1900 12:00AM 94.14 114.241 98.77 111.82 114.24 13.05 15.47 0.00 19.03 15.47 15.47
7/211900 01:00 AM 94.92 114.011 99.24 112.04 114.01 12.8 14.77 0.00 18.29 14.77 14.77
7/2/1900 02:00AM 95.55 113.80 99.54 112.06 113.81 12.52 14.26 0.00 17.12 14.27 14.26
7/2/1900 03:00AM 95.98 112.97 100.40 112.67 113.69 12.27 13.29 0.00 15.46 13.29 13.29
7/2/1900 04:00AM 96.24 112.91 101.39 113.49 113.67 12.1 12.28 0.00 13.64 12.12 12.28
7/2/1900 05:O0AM 96.27 113.22 102.14 114.12 113.71 11.98 11.57 0.00 11.95 11.43 11.57

7/2/1900 06:00AM 96.13 112,95 103.45 115.33 113.88 11.88 10.43 0.00 10.15 10.58 10.43
7/2/1900 07:00AM 95.96 113.57 103.52 115.31 114.03 11.79 10.51 0.00 9.70 10.87 10.51
7/2/1900 08:00AM 95.73 113.88 103.44 115.15 114.15 11.71 10.71 0.00 9.47 11.25 10.71
7/2/1900 09:00 AM 95.40 113.62 103.68 115.33 114.27 11.65 10.60 0.00 9.13 11.41 10.60
7/2/1900 10:00AM 94.81 113.96 102.97 114.55 114.30 11.58 11.33 0.00 9.23 12.11 11.33
7/2/1900 11:00AM 94.27 114.03 102.31 113.82 114.25 11.51 11.94 0.00 9.50 12.65 11.94
7/2/1900 12:00 PM 93.80 113.71 102.10 113.55 114.18 11.45 12.08 0.00 9.44 12.64 12.08
7/2/1900 01:00 PM 93.39 113.77 101.50 112.89 114.04 11.39 12.54 0.00 9.83 12.99 12.54
7/2/1900 02:00 PM 93.02 113.69 100.94 112.27 113.86 11.33 12.91 0.00 10.20 13.21 12.91
7/2/1900 03:00PM 92.55 113.121100.72 111.99 113.66 11.27 12.94 0.00 10.13 13.03 12.94
7/2/1900 04:00 PM 92.15 113.09 100.14 111.35 113.42 11.21 13.28 0.00 10.89 13.23 13.28
7/2/1900 05:00PM 91.96 112.97 99.62 110.78 113.14 11.16 13.53 0.00 11.61 13.31 13.53
7/2/1900 06:00 PM 92.00 112.761 99.26 110.36 112.85 11.1 13.60 0.00 12.21 13.19 13.60
712/1900 07:00 PM 92.23 112.61 98.93 109.97 112.55 11.04 13.63 0.00 12.71 13.00 13.63
7/2/1900 08:00 PM 92.66 112.34 98.82 109.81 112.261 10.99 13.45 0.00 13.14 12.63 13.45
7/2/1900 09:00 PM 93.27 112.101 98.91 109.85 112.01 10.94 13.10 0.00 13.64 12.11 13.10
7/2/1900 10:00PM 93.94 111.87 99.08 109.97 111.80 10.89 12.72 0.00 14.02 11.65 12.72
7/2/1900 11:00 PM 94.66 .111.68 99.36 110.20 111.631 10.84 12.27 0.00 14.22 j 11.22 12.27

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT 0, PAGE NO. 038 of 042

Appendix 08.2 - UHS Mixing Results and Equations

150

140

130

o120

r 110

100

90

80

0 2 3 4

Days Following Accident

5

Fig. 08.2-1: Five Day Temperature Profile for the 10% Mixing Case
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Appendix 08.2 - UHS Mixing Results and Equations

150

140

130

. 120

E 110

100

90

80
0 2 3 4

Days Following Accident

5

Fig. 08.2-2: Five Day Temperature Profile for the 20% Mixing Case
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Appendix 08.2 - UHS Mixing Results and Equations
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Fig. 08.2-3: Plant Inlet Temperature for 6AM Cases
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Appendix 08.2 - UHS Mixing Results and Equations
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Fig. 08.2-4: Case Mixing - 10% - 9AM Results
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Appendix 08.2 - UHS Mixing Results and Equations
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Fig. 08.2-5: Case Mixing - 20% - 12PM Results
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P1.0 PURPOSE

The purpose of this attachment is to determine the Core Standby Cooling System (CSCS)
temperature rise across the plant based on the new heat load to the Ultimate Heat Sink
(UHS) determined in Revision 4 of L-002453 [Ref. P5.1]. This temperature rise is to be
used in the LAKET-PC [Ref. P5.3] model of the LaSalle County Station UHS.
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P2.0 METHODOLOGY

The plant temperature rise is used in LAKET-PC [Ref. P5.3] to compute the rise in water
temperature caused by the heat rejected to the UHS during the postulated accident.

The total heat load rejected to the UHS is determined in Attachment D of L-002453 [Ref.
P5.1 ]. The heat rejection rate is determined for an operating scenario that would maximize
the heat load to the UHS. This scenario considers a Design Basis Loss of Coolant Accident
(LOCA) on one unit and a reactor SCRAM on the non-LOCA unit coincident with a UJHS
design event (loss of the cooling lake) occurring 100 days after refueling of the non-LOCA
unit. Both Residual Heat Removal (RHR) heat exchangers are in service to remove reactor
heat on the LOCA unit. For the non-LOCA unit, one RHR heat exchanger is placed into
suppression pool cooling mode (and later shutdown cooling mode), while the other RHR
heat exchanger is placed into fuel pool cooling assist mode 16 hours after the initiation of
the event.

Once the total heat load rejected to the UHS is known, the temperature rise through the
plant is determined by the following heat transfer equation:

AT- Q (Eq. P3-1)
Cpm

where:
AT = plant temperature rise [OF]
Q = heat rejection rate to the UHS [BTU/hr]
cp = specific heat capacity of water [BTU/(Ibm-°F)]

m = mass flow rate [lbm/hr]

The mass flow rate is determined by converting the Core Standby Cooling System (CSCS)
volumetric flow rates of 65.3 ft3/s and 86.0 ft3/s (Design Input P4.2) to a mass flow rate at a
density of 62.0 lbm/ft3 (Assumption P3.1).

P2.1 Computer Programs and Software

The analysis performed herein utilizes Microsoft Excel® 2003 [Ref. P5.4], which is
commercially available. The validation of Excel is implicit in the detailed review of all
spreadsheets used in this analysis. All computer runs were performed using PC No.
ZD6661 under the Windows XP operating system. Excel Add-in function STMFUNC is
used to calculate the thermal properties of water and steam at varying operating conditions
[Ref. P5.5]. The Excel Add-in function STMLFUNC has been validated and approved for
use in accordance with the S&L Quality Assurance (QA) program.
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P3.0 ASSUMPTIONS

P3.1 Water Properties - The properties of water are evaluated at a temperature of 100'F and
atmospheric pressure. The density and specific heat capacity of water at 100°F and 1 atm
are 62.0 lb m/ft3 and 0.998 BTU/Ibm0-F, respectively [Ref. P5.5].
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P4.0 DESIGN INPUTS

P4.1 Total Heat Load - The total heat load rejected to the UHS following a LOCA for one unit
and a reactor SCRAM for the non-LOCA unit is determined in Attachment D of L-002453
[Ref. P5.1 ].

P4.2 CSCS Volumetric Flow - The total plant flow during the UHS analysis is 29,300 GPM
(65.3 ft3/s) for the first 16 hours of the event [Ref. P5.2, Attachment C]. The total plant
flow is 38,600 gpm (86.0 ft3/s) after 16 hours [Ref. P5.2, Attachment C]. The total flow
after 16 hours is based upon the cumulative flow contribution from thirteen CSCS pumps
operating at design flow conditions (eight Residual Heat Removal (RHR)-Service Water
pumps, 4,000 gpm each; three Diesel Generator (DG) pumps, two at 1,300 gpm and one at
2,000 gpm; and two High Pressure Core Spray DG pumps, 1000 gpm each) (See
Attachment D). Prior to 16 hours, two RHR Service Water pumps and one of the 1,300
gpm DG pumps are not in operation [Ref. P5.2, Attachment C].

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT P, PAGE P7 of P58
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P6.0 CALCULATIONS

P6.1 Total and Integrated Generated Heat Load Rejected to the UHS

The total heat load rejected to the UHS following a LOCA for one unit and a reactor
SCRAM for the non-LOCA unit is determined in Attachment D of L-002453 [Ref. P5.1 ].

These values are integrated in order to determine the heat load rejected to the UHS over the
entire event. The integration uses the average total heat load between the current time step
and the preceding time step.

Exceptions to this method occur at two separate time steps. One exception to this method
is for the integrated heat load at 16 hours, which is when fuel pool cooling begins. The
heat load rejected to the UHS increases at hour 16 due to inclusion of the fuel pool heat
load. Therefore, at the 16 hour time step only the UHS heat load from the preceding time
step (15.21 hours) is utilized for integration.

The other exception occurs at the 4.13 hour time step. Sensible heat is rejected to the UHS
until 3.5 hours (12,600 seconds) after the design basis event [Ref. P5.1]. To account for the
sensible heat load rejected to the UHS between the 3.33 hour and 4.13 hour time step, the
heat load at 3.33 hours is conservatively used for the UHS heat load integration.

These results are presented in Appendix P9.1 for MIUR PU and are used to determine the
temperature rise through the plant. The equations used in Excel for this calculation are
included in Appendix P9.3.

P6.2 Plant Temperature Rise

In order to facilitate the creation of a LAKET-PC [Ref. P5.3] input file, the plant
temperature rise results are determined in one hour increments. This requires linear
interpolation of the integrated total generated heat load found in L-002453 [Ref P5.1] to
determine the integrated total generated heat load at hourly intervals. The plant
temperature rise is calculated in Excel using Eq. P3-1. The results of this calculation are
shown in Appendix P9.2, and equations used in Excel are included in Appendix P9.3.
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P7.0 SUMMARY AND CONCLUSIONS

The CSCS temperature rise across the plant following a postulated accident is determined
in hourly intervals in order to be used as input to LAKET-PC [Ref. P5.3]. These results are
given in Appendix P9.2.
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P8.0 LIMITATIONS AND OPEN ITEMS

P8.1 Limitations

None.

P8.2 Open Items

None.

ATTACHMENT P, PAGE P10 of P58
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

0.OOOE+00

6.OOOE+01

Time
(hours)

0.00

0.02

Total UHS
Heat Load

(BtuIs)
[Ref. P5.1]

1.97E+04

6.32E+04

Total UHS
Heat Load

(Btulhr)

7.10E+07

Integrated
UHS Heat

Load
(Btu)

0.OOE+00

2.49E+062.28E+08

1.200E+02 0.03 7.64E+04 2.75E+08 6.68E+06

1.800E+02 0.05 7.75E+04 2.79E+08 1.13E+07

2.400E+02 0.07 7.85E+04 2.83E+08 1.60E+07

3.000E+02 0.08 7.95E+04 2.86E+08 2.07E+07

3.600E+02 0.10 8.05E+04 2.90E+08 2.55E+07

4.200E+02 0.12 8.15E+04 2.93E+08 3.04E+07

4.800E+02 0.13 8.24E+04 2.97E+08 3.53E+07

5.400E+02 [ 0.15 9.54E+04 3.44E+08 4.06E+07

6.OOOE+02 0.17 9.63E+04 3.47E+08 4.64E+07

3.451E+03 0.96 1.23E+05 4.42E+08 3.59E+08

6.301E+03 1.75 1.31E+05 j 4.73E+08 7.21E+08

9.152E+03 2.54 1.47E+05 5.29E+08 1.12E+09

1.200E+04 3.33 1.44E+05 5.19E+08 1.53E+09

1.485E+04 4.13 9.98E+04 3.59E+08 1.94E+09

1.770E+04 4.92 9.42E+04 3.39E+08 2.22E+09

2.055E+04 5.71 8.95E+04 3.22E+08 2.48E+09

2.340E+04 6.50 8.57E+04 f 3.09E+08 2.73E+09

2.626E+04 7.29 8.26E+04 { 2.97E+08 2.97E+09

2.911 E+04 8.09 7.99E+04 2.88E+08 3.20E+09

3.196E+04 8.88 7.69E+04 2.77E+08 3.43E+09

3.481E+04 9.67 7.46E+04 2.68E+08 3.64E+09

3.766E+04 10.46 7.26E+04 2.61E+08 3.85E+09

4.051E+04 11.25 7.08E+04 2.55E+08 4.06E+09

4.336E+04 12.04 6.94E+04 2.50E+08 4.26E+09

4.621E+04 12.84 6.81E+04 2.45E+08 4.45E+09

4.906E+04 13.63 6.71 E+04 2.41 E+08 4.64E+09

5.191E+04 14.42 6.61 E+04 2.38E+08 4.83E+09 i
5.476E+04 15.21 6.53E+04 2.35E+08 5.02E+09

5.761E+04 16.00 1.30E+05 4.69E+08 5.21E+09

6.046E+04 16.79 1.13E+05 4.08E+08 5.56E+09

6.331E+04 17.59 1.01E+05 3.63E+08 5.86E+09 !

6.616E+04 18.38 9.16E+04 3.30E+08 6.13E+09

6.901E+04 19.17 8.47E+04 I 3.05E+08 6.39E+09l

7.186E+04 19.96 7.97E+04 2.87E+08 6.62E+09

7.472E+04 20.76 7.59E+04 2.73E+08 I 6.84E+09 1
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

7.757E+04

8.042E+04

Time
(hours)

21.55

22.34

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

7.30E+04

7.13E+04

Total UHS
Heat Load

(Btulhr)

2.63E+08

2.57E+08

Integrated
UHS Heat

Load
(Btu)

7.05E+09

7.26E+09

8.327E+04 23.13 7.06E+04 2.54E+08 7.46E+09

8.612E+04 23.92 ( 7.OOE+04 2.52E+08 7.66E+09

8.897E+04 24.71 6.94E+04 2.50E+08 7.86E+09

9.182E+04 25.51 6.81E+04 2.45E+08 8.06E+09

9.467E+04 26.30 6.68E+04 2.40E+08 8.25E+09

9.752E+04 27.09[ 6.57E+04 2.37E+08 8.44E+09

1.004E+05 27.89 6.49E+04 2.34E+08 8.63E+09

1.032E+05 28.67 6.43E+04 2.31E+08 8.81E+09

1.061E+05 29.47 6.37E+04 2.29E+08 8.99E+09

1.089E+05 30.25 6.33E+04 2.28E+08 9.17E+09

1.1 18E+05 31.06 6.29E+04 2.27E+08 9.35E+09

1.14 6 E+05 31.83 6.26E+04 2.25E+08 9.53E+09

1. 175E+05 32.64 6.23E+04 2.24E+08 9.71E+09

1.203E+05 33.42 6.20E+04 2.23E+08 9.88E+09

1.232E+05 34.22 6.17E+04 2.22E+08 1.01E+10

1.260E+05 [ 35.00 6.14E+04 2.21E+08 1.02E+10

1.289E+05 35.81 6.12E+04 2.20E+08 1.04E+10

1.317E+05 36.58 6.09E+04 2.19E+08 1.06E+10

1.346E+05 37.39 6.07E+04 2.18E+08 1.08E+10

; 1.374E+05 38.17 6.04E+04 2.17E+08 1.09E+10

S1.403+05 38.97 6.02E+04 2.17E+08 1.11E+10

1.431E+05 39.75 15.99E+04 2.16E+08 1.13E1+10

1.460E+05 40.56 15.97E+04 2.15E+08 1.14E+10

1.488E+05 41.33 { 5.94E+04 J 2.14E+08 1.16E+10

1.517E+05 42.14 5.92E+04 2.13E+08 1.18E+10

1.545E+05 42.92 5.89E+04 2.12E+08 1.20E+10

1.574E+05 43.72 5.87E+04 2.11E+08 ( 1.21E+10

1.602E+05 44.50 5.85E+04 2.11E+08 1.23E+10

1.631E+05 45.31 5.83E+04 2.10E+08 1.25E+10

1.659E+05 46.08 5.80E+04 2.09E+08 1.26E+10
1.688E+052.08E+08 1.28E+10

* 1.716E+05 47.67 5.76E+04 2.07E+08 1.29E+10

I1.745E+05 48.47 5.74E+04 J 2.07E+08 1.31E+10

1.773E+05 49.25 5.73E+04 2.06E+08 1.33E+10

1.802E4+05 50.06 15.71E+04 2.06E+08 I 1.34E+10

ii 1.830E+05 50.83 5.69E+04 2.05E+08 1.36E+10
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Time
(seconds)

1 .859E+05
1.887E+05

1.916E+05

Time
(hours)

51.64

52.42

53.22

Total
Heat L

(Btu/
[Ref. P

5.68E

5.66E

5.65E

Appendix P9.1: Integrated UHS Heat Load

JHS Total UHS Integrated
.oad Heat Load UHS Heat il
Is) (Ht Load i

'5.1] (Btulhr) (Btu)

+04 2.04E+08 1.38E+10

+04 2.04E+08 1.39E+10

+04 2.03E+08 1.41E+10

1.944E+05 54.00 J 5.63E+04 2.03E+08 1.42E+10

1.973E+05 54.81 J 5.62E+04 2.02E+08 1.44E+10

2.001E+05 55.58 5.60E+04 j 2.02E+08 1.46E+10

2.030E+05 56.39 5.58E+04 2.01E+08 1.47E+10

2.058E+05 57.17 5.57E+04 [ 2.OOE+08 1.49E+10

2.087E+05 57.97 5.56E+04 2.OOE+08 1.50E+10

2.115E+05 58.75 5.54E+04 1.99E+08 1.52E+10

2.144E+05 59.56 5.53E+04 1.99E+08 1.54E+10

2.172E+05 60.33 5.51 E+04 1.98E+08 1.55E+10

2.201E+05 61.14 5.50E+04 1.98E+08 1.57E+10

2.229E+05 61.92 5.48E+04 1.97E+08 1.58E+10

2.258E+05 62.72 5.47E+04 1.97E+08 1.60E+10

2.286E+05 63.50 5.46E+04 1.96E+08 1.61E+10

2.315E+05 64.31 { 5.44E+04 1.96E+08 1.63E+10

2.343E+05 65.08 5.43E+04 1.95E+08 1.65E+10:
2.372E+05 65.89 5.41 E+04 1.95E+08 1.66E+10

2.401E+05 66.69 r 5.40E+04 1.94E+08 1.68E+10

2.429E+05 67.47 5.39E+04 1.94E+08 1.69E+10

2.458E+05 68.28 5.37E+04 1.93E+08 1.71E+10

2.486E+05 69.06 5.36E+04 1.93E+08 1.72E+10

2.515E+05 69.86 5.34E+04 1.92E+08 1.74E+10

2.543E+05 70.64 5.33E+04 1.92E+08 1.75E+10

2.572E+05 71.44 5.32E+04 1.91E+08 1.77E+10

2.600E+05 72.22 5.30E+04 1.91E+08 1.78E+10

2.629E+05 73.03 5.59E+04 2.01E+08 1.80E+10

2.657E+05 73.81 5.53E+04 1.99E+08 1.81E+10

2.686E+05 74.61 1 5.44E+04 1.96E+08 1.83E+10
2 + 75.39 5.3 1.93E_08 1.85E+10

2.714E+05 76.19 5.37E+04 1.93E+08 1.85E+10
..2.743E+05 76.19 • 5.33E+04 j1.92E+08 1.86E+10 ..

2.771E+05 76.97 5.29E+04 1.91 E+08 1.88E+10

2.800E+05 77.78 5.27E*04 1.90E+08 1.89E+10

2.828E+05 78.56 5.25E+04 1.89E+08 1.91E+10
2.857E+05 79.36 5.23E+04 1.88E+08 1.92E+10 I:

2.885E+05 80.14 5.21E+04 1.88E+08 1.94E+10

2.914E+05
L -

80.94 5.20E+04 1.87E+08 1.95E+10
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Time
(seconds)

2.942E+05

2.971E+05

Time
(hours)

81.72

82.53

Total
Heat L

(Btu
[Ref. F

5.19E

5.18E

Appendix P9.1: Integrated UHS Heat Load

UHS Total UHS Integrated-
Hoad UHS Heat

s) Heat Load Load
P5.1] •ur (Btu)

+04 1.87E+08 1,97E+10

+04 1.86E+08 1.98E+10

2.999E+05 83.31 I 5.16E+04 1.86E+08 1.99E+10
I 3.028E+05 84.11 5.15E+04 1.86E+08 2.01E+10

3.056E+05 84.89 5.14E+04 1.85E+08 2.02E+10

3.085E+05 [85.69 5.13E+04 1.85E+08 F2.04E+10
3.113E+05 186.47 5.12E+04 1.84E+08 2.05E+10

3.142E+05 87.28 5.11E+04 1.84E+08 2.07E+10

3.170E+05 88.06 5.1OE+04 1.84E+08 2.08E+10
3.199E+05 88.86 5.09E+04 1.83E+08 2.10E+10

3.227E+05 89.64 5.08E+04 1.83E+08 2.11E+10
3.256E+05 90.44 5.07E+04 1.83E+08 [2.13E+10

3.284E+05 91.22 5.06E+04 1.82E+08 [2.14E+10'3.313E+05 92.03 5.05E+04 1.82E+08 2.16E+10

3.341E+05 92.81 5.04E+04 1.81E+08 2.17E+10
3.370E+05 93.61 5.03E+04 1.81E+08 2.18E+10

3.398E+05 94.39 5.02E+04 1.81E+08 2.20E+10

3.427E+05 95.19 5.01E+04 { 1.80E+08 2.21E+10

3.455E+05 95.97 5.OOE+04 1.80E+08 2.23E+10

3.484E+05 96.78 4.99E+04 j 1.80E+08 2.24E+10

3.512E+05 97.56 4.99E+04 1.79E+08 2.26E+10

___3.541E+05 98.36 4.98E+04 1.79E+08 2.27E+10

3.569E+05 99.14 4.97E+04 1.79E+08 2.28E+10

3.598E+05 99.94 4.96E+04 1.79E+08 2.30E+10
3.626E+05 100.72 4.95E+04 1.78E+08 2.31E+10

;:3.655E+05 101.53 4.95E+04 1.78E+08 2.33E+10

3.683E+05 102.31 4.94E+04 1.78E+08 2.34E+10

3.712E+05 103.11 4.93E+04 1.78E+08 2.35E+10

3.740E+05 103.89 4.92E+04 1.77E+08 2.37E+10

3.769E+05 104.69 4.92E+04 1.77E+08 2.38E+103473.797E+05 105.47 4.91E+04 1.77E+08 2.40E+10

3.826E+05 106.28 4.90E+04 1.76E+08 2.41E+10

3.854E+05 107.06 4.89E+04 1.76E+08 2.42E+10
3.883E+05 107.86 4 489E+04 j 1.76E+08 .12.44E+10

3.911E+05 108.641 4.88E+04 1.76E+08 2.45E+10

3.940E+05 109.44 4.87E+04 j 1.75E+08 2.47E+10

3.968E+05 110.22 4.86E+04 1.75E+08 2.48E+10

3.997E+05 111.03 4.85E+04 1.75E+08 2.49E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

, 4.025E+05

Time
(hours)

111.81

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

4.85 E+04

Total UHS
Heat Load

(Btulhr)

1 .75E+08

Integrated
UHS Heat

Load
(Btu)

2.51E+10
4.054E+05 112.61 4.84E+04 1.74E+08 2.52E+10

4.082E+05 113.39 4.83E+04 1.74E+08 -2.53E+10

4.111E+05 114.19 4.83E+04 1.74E+08 2.55E+10

4.139E+05 114.97 4.82E+04 1.74E+08 2.56E+10

4.168E+05 115.78 4.81E+04 1.73E+08 } 2.58E+10

4.196E+05 116.56 4.80E+04 1.73E+08 i 2.59E+10

4.225E+05 117.36 4.80E+04 1.73E+08 2.60E+10

4.253E+05 118.14 4.79E+04 1.72E+08 2.62E+10

4.282E+05 118.94 4.78E+04 1.72E+08 2.63E+10

4.310E+05 119.72 4.78E+04 1.72E+08 2.64E+104.339E+05 , 120.53 4.77E+04 1.72E+08 2.66E+10
'4.367E+05 1-121.31 5.44E+04 1.96E+08 2.67E+10

4.396E+05 122.11 5.28E+04 1.90E+08 2.6E+1__

4.424E+05 122.89 5.11E+04 1.84E+08 2.70E+10

4.453E+05 [_123.69 4.99E+04 1.80E+08 2.72E+10

1ý 4.481E+05 124.47 4.91E+04 1.77E+08 2.73E+10

4.510E+05 125.28 4.85E+04 1.75E+08 2.75E+10

4.538E+05 126.06 4.81E+04 1.73E+08 2.76E+10

4.567E+05 126.86 4.78E+04 1.72E+08 2.77E+10

ý, 4.595E+05 127.64 4.76E+04 1.71E+08 2.79E+10

4.624E+05 128.44 4.74E+04 1.71E+08 2.80E+10

4.652E+05 129.22 4.73E+04 1.70E+08 2.81E+10 11

4.681E+05 130.03 4.72E+04 1.70E+08 2.83E+10

4.709E+05 130.81 4.71E+04 1.70E+08 2.84E+10

S4.738E+05 131.61 4.70E+04 1.69E+08 2.85E+10

4.767E+05 132.42 4.69E+04 1.69E+08 2.87E+10

4.795E+05 133.19 4.69E+04 1.69E+08 2.88E+10

4.824E+05 134.00 4.68E+04 1.69E+08 2.89E+10

4.852E+05 134.78 4.68E+04 1.68E+08 2.91E+10

4.881E+05 135.58 4.67E+04 1.68E+08 2.92E+10

ý!-,4.909E+05 136.36 4.66E+04 1.68E+08 2.93E+10S4.938E+05 137.17 4.66E+04 1.685+08 2.95E+-10 ,
4.966E+05 137.94 4.65E+04 1.67E+08 2.96E+10

4.995E+05 138.75 4.65E+04 1.67E+08 2.97E+10

4.9E05 187 4,65E+04 1.708 29E0
5.023E+05 139.53 _ _4.64E+04 . 1.67E+08 2.99E+10
5.052E+05 140.33 4.64E+04 I 1.67E+08 3.OOE+10

141.11 4.63E+04 1.67E+08 3.01E+10 jj
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Appendix P9.1: Integrated UHS Heat Load

Time

(seconds)

5.109E+05

Time
(hours)

141.92

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

4.63E+04

Total UHS
Heat Load

(Btulhr)

1.67E+08

Integrated
UHS Heat

Load
(Btu)

3.03E+10

5.137E+05 142.69 4.62E+04 1.66E+08 3.04E+10

5.166E+05 143.50 4.62E+04 1,66E+08 3.05E+10

5.194E+05 144.28 4.61E+04 1.66E+08 3.07E+10

5.223E+05 145.08 5.91E+04 2.13E+08 3.08E+10

5.251E+05 145.86 5.77E+04 J 2.08E+08 3.10E+10

5.280E+05 146.67 5.38E+04 1.94E+08 3.11E+10

5.308E+05 147.44 5.13E+04 1.85E+08 3.13E+10

5.337E+05 148.25 4.95E+04 1.78E+08 3.14E+10

5.365E+05 149.03 4.83E+04 1.74E+08 3.16E+10

5.394E+05 149.83 4.75E+04 1.71E+08 3.17E+10

5.422E+05 150.61 4.69E+04 1.69E+08 3.18E+10

5.451E+05 j 151.42 4.65E_04 1.67E_08 3.20E+10
5.479E+05 152.19 4.62E+04 1.66E+08 3.21E+10

5.508E+05 153.00 4.60E+04,I 1.65E+08 3.22E+10

5.536E+05 153.78 4.58E+04 I 1.65E+08 3.24E+10

5.565E+05 154.58 4.57E+04 1.64E+08 3.25E+10

5.593E+05 155.36 4.56E+04 1.64E+08 3.26E+10

5.622E+05 156.17 4.55E+04 - 1.64E+08 3.28E+10

5.650E+05 156.94 4.54E+04 { 1.63E+08 3.29E+10

5.679E+05 157.75 4.53E+04 1.63E+08 3.30E+10

5.707E+05 158.53 4.53E+04 1.63E+08 3.31E+10

5.736E+05 159.33 4.52E+04 1.63E+08 J 3.33E+10

5.764E+05 160.11 4.52E+04 1.63E+08 3.34E+10

5.793E+05 160.92 j 4.51E+04 1.62E+08 3.35E+10

5.821E+05 161.69 4.51E+04 1.62E+08 3.37E+10

5.850E+05 162.50 4.50E+04 1.62E+08 3.38E+10
5.878E+05 163.28 J 4.50E+04 1.62E+08 3.39E+10

5.907E+05 164.08 4.49E+04 1.62E+08 3.40E+10

5.935E+05 164.86 4.49E+04 1.62E+08 3.42E+10

5.964E+05 165.67 4.48E+04 1.61E+08 3.43E+10
5.992E+05 166.44 4.48E+04 1.61E+08 3.44E+10

6.021E+05 167.25 4.47E+04 1.61E+08 3.46E+10

6.049E+05 168.03 4.47E+04 1.61E+08 3.47E+10

6.078E+05 168.83 4.46E+04 1.61E+08 3.48E+10 V
6.106E+05. 169.61 4.46E+04 1.61E+08 3.49E+10

6.135E+051 170.42 4.46E+04 1.60E+08 I 3.51E*10

6.163E*05 L171.19
4.45E+04 1.60E+08 3.52E+10 I'
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

Total UHS
Heat Load

(Btu/hr)

Integrated
UHS Heat

Load
(Btu)

6.192E+05 r_172.00 4.45E+04 1.60E+08 3.53E+10

6.220E+05 172.78 4.45E+04 1

6.249E+05 173.58 4.44E+04 I 1.60E+08 3.56E+10

6.277E+05 174.36 4.44E+04 1.60E+08 3.57E+10

6.306E+05 175.17 4.44E+04 ~ 1.60E+08 3.58E+10

6.334E+05 175.94 4.43E+04 1.60E+08 3.59E+10

6.363E+05 176.75 144E0 .9+8 3.61 E+10

6.391E+05 177.53 4.43E+04 1.59E+08 3.62E+10

6.420E+05 178.33 4.42E+04 1.59E+08 3.63E+10

6.448E+05 179.11 4.42E+04 1.59E+08 3.65E+10

6.363E+05 1799

6 .47 7E __5_19.9 4.42E+04 1.59E+08 3.66E+10

6.505E+05 180.69 4.41 E+04 1.59E+08 3.67E4-10

6.534E+05 181.50 4.41E+04 1.59E+08 3.68E+10

6.562E+05 182.28 I 4.41E+04 1.59E+08 3.70E+10

6.591E+05 183.08 4.40E+04 1.58E+08 3.71E+10

6.619E+05 [ 183.86 4.40E+04 1.58E+08 3.72E+10

6.648E+05 184.67 4.40E+04 1.58E+08 3.73E+10

66605 185.44 4.39E+04 1.58E+08 3.75E+10
6.705E+05 186.25 4.39E+04 1.58E+08 3.76E+10

6.733E+05 187.03 4.38E+04 J 1.58E+08 3.77E+10

6.762E+05 187.83 4.38E+04 1.58E+08 3.78E+10

6.790E+05 188.61 4.38E+04 1.58E+08 3.80E+10

. 6.819E+05 189.42 4.37E+04 1.57E+08 3,81E+10

6.847E+05 190.19 4.37E+04 1.57E+08 3.82E+10

6.876E+05 191.00 4.37E+04 1.57E+08 3.83E+10

6.904E+05 191.78 4.36E+04 1.57E+08 3.85E+10

6.933E+05 192.58 4.36E+04 1.57E+08 3.86E+10

6.961E+05 193.36 4.36E+04 1.57E+08 3.87E+10

6.990E+05 194.17 4.35E+04 1.57E+08 3.88E+10

7.018E+05 194.94 4.35E+04 1.57E+08 3.90E+10

7.047E+05 195.75 4.35E+04 1.57E+08 3.91E+10

7.075E+05 196.53 4.35E+04 1.56E+08 3.92E+10

7.104E+05 197.33 4.34E+04 1.56E+08 3.93E+10
7.132E+05 198.11 4.34E+04 1.56E+08 3.94E+10

I 7.018E+05 198.92 4.35E+04 1.56E+08 3.96E+10

7.190E+05 199.72 4.33E+04 j 1.56E+08 3.97E+10

7.218E+05 200.50 4.33E+04 1.56E+08 3.98E+10

7.247E+05 201.31 4.33E+04 1.56E+08 3.99E+10
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Time
(seconds)

7.275E+05

7.304E+05

Time

(hours)

202.08

Total
Heat L

(Btu/
[Ref. P

4.32E

4.32E

Appendix P9.1: Integrated UHS Heat Load

UHS Total UHS Integrated
.oad toad UHS Heat
Is) Heat Load Load

'5.1] (Btulhr) (Btu)

+04 1.56E+08 4.01E+10

+04 1.56E+08 4.02E+10202.89

7.332E+05 203.67 4.32E+04 1.55E+08 4.03E+10

7.361E+05 204.47 4.31E+04 1.55E+08 4.04E+10

7.389E+05 205.25 4.31E+04 1.55E+08 4.06E+10

7.418E+05 206.06 4.31 E+04 1.55E+08 4.07E+10

7.446E+05 206.83 4.30E+04j 1.55E+08 4.08E+10

7.475E+05 207.64 4.30E+04 1.55E+08 4.09E+10

7.503E+05 208.42 4.30E+04 [ 1.55E+08 4.10E+10

7.532E+05 209.22 4.29E+04 1.55E+08 4.12E+10

7.560E+05 210.00 4.29E+04 1.54E+08 4.13E+10

7.589E+05 210.81 4.29E+04 1.54E+08 4.14E+10

7.617E+05 211.58 4.29E+04 1.54E+08 4.15E+10

7.646E+05 212.39 4.28E+04 1.54E+08 4.15E+10

7.674E+05 213.17 4.28E+04 1.54E+08 4.18E+10

7.703E4+05 213.97 4.28E+04 1.54E+08 4.19E+10

7.731E+05 214.97 4.27E+04 1.54E+08 4.20E+10

7.760E+05 215.56 J 4.27E+04 1.54E+08 4.22E+10

7.788E+05 216.33 4.27E+04 1.54E+08 4.23E+10

7.817E+05 217.14 4.26E+04 1.54E+08 4.24E+10
7.845E+05 217.92 4.26E+04 1.53E+08 4.25E+10
7.874E+05 218.72 4.26E+04 1.53E+08 4.26E+10

7.902E+05 218.72 4.26E+04 1.53E+08 4.28E+10
7.902E+05 219.50 4.26E+04 1.53E+08 4.28E+10

7.931E+05 220.31 4.25E+04 1.53E+08 4.29E+10

7.959E+05 221.08 4.25E+04 1.53E+08 4.30E+10

7.988E+05 221.89 4.25E+04 1.53E+08 4.31E+10

8.016E+05 222.67 4.24E+04 1.53E+08 4.32E+10
8.045E+05 223.47 4.24E+04 1.53E+08 4.34E+10

8.073E+05 224.25 4.24E+04 1.53E+08 4.35E+10
8.102E+05 225.06 4.24E+04 1.52E+08j_ 4.36E+10
8.130E+05 225.83 4.23E+04 1.52E+08 t 4.37E+10

8.159E+05 226.64 4.23E+04 1.52E+08 4.38E+10

8.187E+05 227.42 4.23E+04 j 1.52E+08 4.40E+10

8.216E+05 228.22 4.23E+04 1.52E+08 4.41E+10

8.244E+05 229.00 4.22E+04 1.52E+08 4.42E+10

8.273E+05 229.81 4.22E+04 1.52E+08 4.43E+10

8.301E+05 23058 4.22E+04 1.52E+08 4.44E+10

8,330E+05 231.39 4.22E+04 1.52E+08 I 4.46E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

8.358E+05

Time
(hours)

232.17

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

4.21 E+04

Total UHS
Heat Load

(Btulhr)

1.52E+08

Integrated
UHS Heat

Load
(Btu)

4.47E+10

8.387E+05 232.97 4.21E+04 1.52E+08 [4.48E+10

8.415E+05 233.75 4.21E+04 1.52E+08 4.49E+10

8.444E+05 234.56 4.21E+04 8 4.50E+10

8.472E+05 235.33 4.20E+04 1.51E+08 4.52E+10

8.501E+05 236.14 4.20E+04 1.51E+08 4.535+10

8.529E+05 236.92 4.20E+04 . 1.51E+08 4.54E+10

8.558E+05 237.72 4.20E+04 1.51E+08 4.55E+10

8.586E+05 238.50 4.20E+04 1.51E+08 4.56E+10

8.615E+05 239.31 4.19E+04 1.51E+08 4.58E+10

8.643E+05 240.08 4.19E+04 1.51E+08 4.59E+10
:,8.672E+05 240.89 4.19E+04 1.51E+08 4.60E+10

S8.700E+05 241.67 4.19E+04 1.51E+08 4.61E+10

8.729E+05 242.47 4.18E+04 ! 1.51E+08 4.62E+10

8.757E+05 243.25 4.18E+04 1,515+08 4.64E+10

8.786E+05 244.06 4.18E+04 1.50E+08 4.65E+10

98.814E+05 244.83 4.18E+04 1.50E+08 4,66E+10

9 8.843E+05 245.64 4.18E+04 1.50E+08 4.67E+10

8.871E+05 246.42 4.17E+04 1.50E+08 4.685+10

8.900E+05 247.22 4.17E+04 1.50E+08 4.70E+10
8.928E+05 248.00 4.17E+04 1.50E+08 4.71E+10

8.957E+05 248.81 4.17E+04 1.50E+08 4.72E+10

8.985E+05 249.58 4.17E+04 1.50E+08 I 4.73E+10

9.014E+05 250.39 4.16E+04 1.50E+08 4.74E+10

9.042E+05 251.17 4.16E+04 1.50E+08 4.76E+10

9.071E+05 251.97 4.16E+04 1.50E+08 4.77E+10

9.099E+05 256.72 4.16E+04 1.50E+08 4.78E+10

9.128E+05 253.56 4.15E+04 1.50E+08 4.79E+10

9.156E+05 254.33 4.15E+04 1.49E+08 4.80E+10

9.185E+05 255.14 4.15E+04 1.49E+08 4.81E+10
9.213E+05 255.92 4.15E+04 1.49E+08 4.83E+10

!I9.242E+05 256.72 4.15E+04 1.49E+08 4.84E+10

•J!9.270E+05 257.50 4.14E+04 1.49E+08 4.85E+10

S9.299E+05 258.31 4.14E+04 1.49E+08 4.86E+10

.:i9.327E+05 259.08 4.14E+04 1.49E+08 4.87-E+ 10

9.356E+05 259.89 f 4.14E+04 1.49E+08 4.89E+10

9.384E+05 J 260.67 4.14E+04 1.49E+08 " 4.90E+10

ýj 9.413E+05_ 261.47 4.13E+04 1.49E+08 4.91E+10
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Time
(seconds)

9.441E+05

9.470E+05

Time
(hours)

262.25

263.06

Total
Heat L

(Btu
[Ref. F

4.13E

4.13E

Appendix P9.1: Integrated UHS Heat Load

UHS Integrated
.oad Total UHS UHS Heat
Is) Heat Load Load

+05.1] (BtuJhr) (Btu)

+04 1.49E+08 4.92E+10
+04 1.49E+08 4.93E+10

9.498E+05 263.83 4.13E+04 1.49E+08 4.94E+10

9.527E+05 264.64 4.12E+04 1.48E+08 4.96E+10

9.556E+05 265.44 4.12E+04 1.48E+08 4.97E+10
9.584E+05 266.22 4.12E+04 1.48E+08 4.98E+10

9.613E+05 267.03 4.12E+04 1.48E+08 4.99E+10

9.641E+05 267.81 4.12E+04 1.48E+08 5.00E+10
9.670E+05 E26781 4.11E+04 1.48E+08 5.01E+10

9.698E+05 268.61 4.11E+04 1.48E+08 5.01E+109.9E+5 269.39 4_i2.11E+0 1.48E+08 5.03E+10
9.727E+05 270.19 4.11E+04 1.48E+08 5.04E+10

9.755E+05 270.97 4.11E+04 1.48E+08 5.05E+10

9.784E+05 271.78 4.11E+04 1.48E+08 5.06E+10
9.812E+05 272.56 4.10E+04 1.48E+08 5.07E+10
9.8412E+05 273.36 4.10E+04 1.48E+08 5.09E+10

9.869E+05 274.14 4.1OE+04 1.48E+08 5.10E+10
9.898E+05 274.94 4.10E+04 1.48E+08 5.11E+10

9.926E+05 275.72 4.1OE+04 1.47E+08 5.12E+10

9.955E+05 276.53 4.09E+04 1.47E+08 5.13E+10

9.983E+05 277.31 4.09E+04 1,47E+08 5.14E+10

1.001E+06 278.06 4.09E+04 1.47E+08 5.15E+10

1.004E+06 278.89 4-09E+04 1.47E+08 5.17E+10

1.007E+06 279.72 4.09E+04 1.47E+08 5.18E+10

1.010E+06 280.56 4.09E+04 1.47E+08 5.19E+10

1.013E+06 281.39 4.08E+04 1.47E+08 5.20E+10

1.015E+06 281.94 4.08E+04 1.47E+08[ 5.21E+10

1.018E+06 282.78 4.08E+04 1.47E+08 5.22E+10

1.021E+06 283.61 4.08E+04 1.47E+08 5.24E+10

1.024E+06 284.44 4.08E+04 J 1.47E+08 5.25E+10

1.027E+06 285.28 4.07E+04 | 1.47E+08 5.26E+10

S1.030E+06 286.11 4.07E+04 1.47E+08 5.27E+10

1.033E+06 286.94 4.07E+04 j 1.47E+08 5.28E+10

1.035E+06 287.50 4.07E+04 ., 1.47E+08 5.29E+10

1.038E+06 288.33 4.07E+04 1.46E+08 5.31E+10
1.041E+06 289.17 4.07E+04 1.46E+08 5.32E+10

1.044E+06 290.00 4.07E+04 . 1.46E+08 5.33E+10

1.047E+06 { 290.83 4.06E+04 1.46E+08 5.34E+10

ý!1.050E+06 291.67 4.06E+04 1.46E+08
- 5.35E+101
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

4.06E+04

Total UHS
Heat Load

(Btu/hr)

1.46E+08

Integrated
UNS Heat

Load
(Btu)

5.36E+101.052E+06 292.22

1.055E+06 293.06 1 4.06E+04 1.46E+08 1 5.37E+10

1.058E+06 293.89 4.06E+04 1.46E+08 5.39E+10

1.061E+06 294.72 4.06E+04 1.46E+08 5.40E+10

1.064E+06 295.56 4.05E+04 1.46E+08 5.41E+10

1.067E+06 296.39 f 4.05E+04 1.46E+08 5.42E+10
1070E06 297.22 4.05E+04 1.46E+08 5.44E*10

1.072E+06 297.78 4.05E+04 1.46E+08 5.44E+10

1.075E+06 298.61 4.05E+04 1.46E+08 5.46E+10
1.078E+06 299.44 4.05E+04 1.46E+08 5.47E+10

1.081 E+06 300.28 4.05E+04 1.46E+08 5.48E+10
1.084E+06 301.11 4.04E+04 1.46E+08 5.49E+10

'!1.087E+06I 301.94 4.04E+04 1.6+8I5.50E+10
1.090E+06 302.78 4.04E+04 1.45E+08 5.52E+10

1.092E+06 303.33 4.04E+04 1.45E+08 j 5.52E+10

1.095E+06 302.17 4.04E+04 1.45E+08 j 5.54E+10iý1.098E+06 303.33 4.64E+04 J1.45E+08 5.55E+10

ir;-I 1.01E+06 305.83 4.03E+04 1.45E+08 I 5.56E+10 i
Ii .. . .

5.104E+06 306467 4.03E+04 1.45E+08 5.57E+10

1.107E+06 307.50 4.03E+04 1.45E+08 5.58E+10

1.109E+06 308.06 4,03E+04 1.45E+08 5.59E+10 _ _

L, I

1.112E+06 308.89 4.03E+04 1.45E+08 5.60E+10

1.115E+06 1 309.72 4.03E+04 1.45E+08 5.62E+10

1.118E+06 310.56 4.03E+04 1.45E+08 J 5.63E+10

1.121E+06 311.39 4.02E+04 1.45E+08 5.64E+10

1.124E+06 312.22 4.02E+04 1.45E+08 5.65E+10

1.12715E+06 313.06 4.02E+04 1.45E+08 5.67E+10

1.129E+06 313.61 4.02E+04 1.45E+08 5.67E+10
1. 132E+06 314.44 4.02E+04 1.45E+08 5.69E+10

1.135E+06 315.28 4.02E+04 1.45E+08 5.70E+10 '1

1.138,E+06 316.11 4.01E+04 1.45E+08 [5.71E+10
I1.141E+06 316.94 4.01E+04 1.44E+08 5.72E+10

1.144E+06 317.78 1.44E+08 5.73E+10

1.147E+06 318.61 4.01E+04 1.44E+08 5.75E+10

1.149E+06 319.17 4.011E+04 1.44E+08 5.75E+10

1.152E+06 320.00 4.01E+04 1.44E+08 5.77E+10

1.1 55E+06 320.83 4.01E+04 1.44E+08 5.78E+10

1.158E+06
321.67 4.00E+04 1.44E+08 5.79E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

Total UHS
Heat Load

(Btu/hr)

Integrated
UHS Heat

Load
(Btu)

1.161E+06 322.50 4.00E+04 1.44E+08 5.80E+10
1.164E+06 323.33 J 4.OOE+04 1.44E+08 5.81E+10

1.166E+06 j 323.89 J 4.OOE+04 f 1.44E+08 5.82E+10

1.169E+06 324.72 J 4.OOE+04 1.44E+08 5.83E+10

1.172E+06 325.56 4.00E+04 1.44E+08 5.85E+10

1.175E+06 326.39 4.OOE+04 1.44E+08 5.86E+10

1.178E+06 327.22 3.99E+04 1.44E+08 5.87E+10

1.181E+06 328.06 3.99E+04 1.44E+08 5.88E+10

1.184E+06 328.89 ] 3.99E+04 1.44E+08 5.89E+10

1.186E+06 329.44 3.99E+04 1.44E+08 5.90E+10

1.189E+06 330.28 I 3.99E+04 1.44E+08 5.91E+10

1.192E+06 331.11 J 3.99E+04 1.44E+08 5.93E+10

1.195E+06 331.94 3.99E+04 1.43E+08 5.94E+10

1.198E+06 332.78 3.98E+04 1.43E+08 5.95E+10

1.201E+06 333.61 3.98E+04 1.43E+08 5.96E+10

1.204E+06 334.44 3.98E+04 1.43E+08 5.97E+10

1.206E+06 335.00 3.98E+04 1.43E+08 5.98E+10

1.209E+06 335.83 3.98E+04 1.43E+08 5.99E+10

1.212E+06 336.67 3.98E+04 1.43E+08 6.01E+10

1.215E+06 337.50 3.97E+04 1.43E+08 6.02E+10

1.218E+06 338.33 3.97E+04 1.43E+08 6.03E+10

1.221E+06 339.17 3.97E+04 1.43E+08 6.04E+10

1.224E+06 340.00 3.97E+04 1.43E+08 6.05E+10

1.226E+06 340.56 3.97E+04 1.43E+08 J 6.06E+10

1.229E+06 341.39 3.97E+04 1.43E+08 6.07E+10

1.232E+06 342.22 3.97E+04 1.43E+08 6.08E+10

1.235E+06 343.06 3.97E+04 1.43E+08 6.10E+10

1.238E+06 343.89 3.96E+04 1.43E+08 6.11E+10

1.241E+06 344.72 3.96E+04 1.43E+08 6.12E+10

1.243E+06 345.28 3.96E+04 1.43E+08 6.13E+10

1.246E+06 346.11 3.96E+04 1.43E+08 6.14E+10

1.249E+06 346.94 3.96E+04 1.42E+08 6.15E+10

1.252E+06 347.78 3.96E+04 [ 1.42E+08 6.16E+10

1.255E+06 348.61 3.96E+04 1.42E+08 6.18E+10

1.258E+06 349.44 3.95E+04 1.42E+08 6.19E+10
S1.261E+06 350.28 3.95E+04 1.42E+08 J 6.20E+10
1.261E+06 3 6.20E+10
1.263E+06 1350.83 :3.95E+04 I1.42E+08 6.21E+10

S1.266E+06 351.671 3.95E+04 1.42E+08 6.22E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

Total UHS
Heat Load

(Btu/hr)

Integrated
UHS Heat

Load
(Btu)

1.269E06 1352.50 3.95E+04 -1.42E+08 6.23E_10

1.272E+06 J353.33 3.95E+04 ii1.42Ei-08 f6.24E+10
1.275E+06 354.17 3.5+4{1.42E+08 6.25E+10

1.278E+06 355.00 j3.94E+04 1.42E+08 [.27E+10

1.281 E+06 .1355.83 13.94E+04 ]1.42E+08 6.28E+10

1.283E+06 356.39 3.94E____04 1.42E+08 6.29E+10

1.286E+06 357.22 3.94E+04 )1.42E+08 6.30E+10

1.289E+06 358.06 3.94E+04 J1.42E+08 6.31E+10

1.292E+06 J358.89 j3.94E+04 j1.42E+08 6.32E+10
1.295E+06 359.72 3.94E+04 11.42E+08 6.33E4-10

1.298E+06 360.56 3.93E+04 1.42E+08 6.35E+10

1.300E+06 J361.11 .13.93E+04 ]1.42E+08 6.35Ei-10

1.303E+06 361.94 ]3.93E+04 :1.:4:2 E+08 6.37E+10

1.306E+06 .1362.78 J3.93E+04 1.41 E408 6-.38E+10
1.309E__________________06____ 363.61_____________________ 3.93E +04________________________ 1.4 E +08__________________________ 6.39E + 10____________________

1.312E+06 364.44 3.93E+04 1.41 E+08 6.40E+10'

1.315E+06 j365.28 3.93E+04 1.41 E+08 j6.41 E+1 0
1 .3 1 8 E + 06_____________________________ 3 6 6 .11_____________________________ 3 .9 2E__________________________04________ 1 .41___________________________________ E + 0 6 .4 2E________________________10______

1.323E+06 367.50 j3.92E4-04 1.41 E+08 6.44E+10

*1.326E+06 368.33 3.92E+04 1.41 E+08 6.46E+10

1329E+06 369.17 3.92E+04 1.41 E+08 6.47E+10
1.33E+0 37.00 .92+04 1.41 E+08 6.48E+10

1.335E+06 .1370.83 3.92E+04 1.41 E+08 6.49E4-10
1 .338E+06 37.67_____ 3.912E+04

1.4E+6 371.67 3.:ý91 E+04 1.41 E+08 6.51Ei10

1.343E+06 372.22 3.91 E+04 1.41 E+08 6.52E+10

1.346E+06 373.069 3.91 E+04 1.41 E+08 6.53E+10

1.349E+06 373.89 39 +0 .1E08 65E1

1.352E+06 37.6 3.91 E+04 F1.41 E+08 6.56E+10
1.35E+06 374.729 3.91 E+04 1.41 E+08 65E1

111. 357E+06 375.56 -3.91 E04 1.1+8 6.58E+10

1.360E+06 37.8 39E0 1.108 65E0
13306 3786.3 3.90E+04 1.40E+08 6.60E+10

ii1.366E+06 376.94 3.90E+04 1.40E4-08 6.61E+10

1.369E+06 380.28 3.90E+04 1.40E+08 6.62E+10

1.372E+06 j381.11 j3.90E+04 1.40E+08 ]6.64E+10
S,.375E06 1 381.94 1_ 3.90E+04 j 1.40E+08 6.65E+10

PROJECT NO. 11333-297



CALCULATION NO. L-002457 RpEndIxS9.:IONtgae NO. 8etLa ATTACHMENT P, PAGE P25 of P58

Appendix P9.1: Integrated UHS Heat Load

Time

(seconds)

1.377E+06

Time
(hours)

382.50

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

3.90E+04

Total UHS
Heat Load

(Btu/hr)

1.40E+08

Integrated
UHS Heat

Load
(Btu)

6.65E+10

1.380E+06 383.33 3.90E+04 1.40E+08 6.67E+10
1.383E+06 384.17 3.89E+04 1.40E+08_ 6.68E+10
1.386E+06 385.00 3.89E+04 1.40E+08 6.69E+10
1.389E+06 385.00 3.89E+04 1.40E+08 T6.70E+10
1.389E+06 385.83 3.89E+04 1.40E+08 6.70E+10

1.3925E+06 386.67 3.89E+04 1.40E+08 i6.71E+10

1.395E+06 387.50 3.89E+04 1.40E+08 6.72E+10

1.397E+06 388.06 3.89E+04 1.40E+08 6.73E+10

1.400E+06 388.89 3.89E+04 1.40E+08 6.74E+10

1.403E+06 389.72 3.88E+04 1.40E+08 6.76E+10

1.409E+06 391.39 3.88E+04 1.40E+08 6.77E+10
3.88E+04 1.40E+08

1.414E+06 392.22 3.88E+04 1.40E+08 6.78E+10

1.417E+06 392.78 3.88E+04 1.40E+08 j. 6.87E+10

1.417E+06 393.61 3.88E+04 j 1.40E+08 6.81E+10

1.420E+06 394.44 3.88E+04 1.40E+08 6.82E+10

1.423E+06 395.28 3.87E+04 - 1.39E+08 6.85E+10

1.426E+06 396.11 3.87E+04 j 1.39E+08 6.85E+10

1.429E+06 396.94 3.87E+04 J 1.39E+08 6.86E+10

1.432E+06 397.78 3.87E+04 1.39E+08 | 6.87E+10

1.434E+06 398.33 3.87E+04 1.39E+08 6.89E+10
r1.437E+06 39.17 13.87E+-04__ 1.39E+08I[68E10i

1.440E+06[ 400.00 3.87E+04 1.39E+08 6.90E+10

1.443E+06 400.83 3.87E+04 1.39E+08 6.91E+10

1.446E+06 401.67 3.86E+04 1.39E+08 6.92E+10

1.449E+06 402.50 3.86E+04 _.39+08 .93E+10

1.452E+06 403.33 3.86E+04 1.39E+08 6.95E+10

1.454E+06 403.89 3.86E+04 1.39E+08 6.95E+10

1.457E+06 404.72 3.86E+04 1.39E+08 6.96E+10

1.460E+06 405.56 3.86E+04 1.39E+08 6.98E+10
1.463E+06 406.39 3.86E+04 1.39E+08 6.99E+10

1.466E+06 407.22 3.86E+04 1.39E+08 7.005+10

1.469E+06 408.06 3.85E+04 1.39E+08 7.01E+10

i 1.472E+06 408.89 3.85E+04 1.39E+08 7.02E+10

1.474E+06 409.44 3.85E+04 1.39E+08 7.03E+10

1.477E+06 410.28 3.85E+04 j 1.39E+08 7.04E+10

1.480E+06j 411.11 3.85E+04 1.39E+08 {7.05E+1i0
j 1.483E+06 411.94 3.85E+04 1.38E+08 7.07E+10 ji
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

1.486E+06

Time
(hours)

412.78

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

3.85E+04

Total UHS
Heat Load

(Btu/hr)

1.38E+08

Integrated
UHS Heat

Load
(Btu)

7.08E+10

1.489E+06 413.61 3.84E+04 1.38E+08 7.09E+10

1.491E+06 414.17 3.84E+04 1.38E+08 7.10E+10

1.494E+06 415.00 3.84E+04 1.38E+08 7.11 E+1_0_
1.497E+06 415.83 3.84E+04 1.38E+08 7.12E+10
1.500E+06 415.834 1.38E+08 7.13E+10

1.500E+06 416.67 3.84E+04 1.38E+08 7.13E+10

1.503E+06 417.50 3.84E+04 1.38E+08 7.14E+10

1.506E+06 418.33 3.84E+04 1.38E+08 7.16E+10
1.509E+06 419.17 3.84E+04 1.38E+08 7.16E+10

1.511E+06 j 419.72 3.83E+04 1.38E+08 7.17E+10

1.514E+06 420.56 3.83E+04 1.38E+08 7.18E+10

1.5172E+06 421.39 3.83E+04 1.38E+08 7.20E+10

1.520E+06 422.22 3.83E+04 1.38E+08 7.21E+10

1.523E+06 423.06 3.83E+04 1.38E+08 7.22E+10

1.526E+06 j 423.89 3.83E+04 1.38E+08 7.23E+10

S1.529E+06 424.72 3.83E+04 j1.38E+08 7.24E+10

1.531E+06 425.28 3.83E+04 J 1.38E+08 7.25E+10

1.534E+06 426.11 3.83E+04 1.38E+08 7.26E+10

1.537E+06 426.94 3.832E+04 J 1.38E+08 7.27E+10

1.540E+06 427.78 3.82E+04 1.38E+08 7.28E+10

1.543E+06 428.61 3.82E+04 1.38E+08 7.30E+10

1.546E+06 429.44 3.82E+04 j 1.38E+08 7.31E+10

1.548E+06 430.00 3.82E+04 1.38E+08 7.31E+10

1.551E+06 430.83 3.82E+04 1.38E+08 7.33E+10

1.557E+06 431.67 3.82E+04 [ 1.37E+08 7.34E+10
1.557E+06 432.50 j3.82E+04 1.37E+08 [7.35E+10 1

1.560E+06 433.33 3.82E+04 1.37E+08 7.36E+10

1.563E+06 434.17 3.82E+04 1.37E+08 7.37E+10

1.566E+06 435.00 3.81E+04 1.37E+08 7.38E+10

1.568E+06 435.56 3.81E+04 1.37E+08 7.39E+10
1.571E+06 436.39 3.81E+04 1.37E+08 7.40E+10

i 1.574E+06 437.22 3.81E+04 1.37E+08 7.41E+10

1.577E+06 438.06 3.81E+04 j 1.37E+08 7.42E+10 ,

1.580E+06 438.89 3.81E+04 1.37E+08 7.44E+10

1.583E+06 439.72 3.81E+04 1.37E+08 7.45E+10

1.586E+06 440.56 3.81E+04 J 1.37E+08 7.46E+10

1.588E+06 441.11 J 3.812E+04 1.37E+08 7.47E+10 !I
1.591E+06 441.94 3.81 E+04 1.37E+08 7.48E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

Total UHS
Heat Load

(Btulhr)

Integrated
UHS Heat

Load
(Btu)

173
1.594E+06 442.78 3.81E+04 1.37E+08 7.49E+10

1.597E+06 i 443.61 3.80E+04 1.37E+08 7.51E+10

1.600E+06 444.44 3.80E+04 j 1.37E+08 7.51E+10
1.605E+06 445.283_ 3.80E+04_ 1.37E+08 7.53E+10
1.608E+06 445.28 3.80E+04 1.37E+08 7.5[E+10

1.6011E+06 445.83 3.80E+04 1.37E+08 7.55E+10

1.614E+06 446.67 3.80E+04 1.37E+08 7.57E+10

1.614E+06 447.50 3.80E+04 1.37E+08 7.59E+10

1.617E+06 448.83 3.80E+04 j 1.37E+08 7.58E+10

1.625E+06 454.17 3.80E+04 1.37E+08 7.59E+10

•,1.628E+06 452.22 3.79E+04 1.37E+08 7.62i+101.625E+06 450.00 3.79E+04 1.37E+08 7.63E+10

1.623E+06 450.83 3.79E+04 1.37E+08 7.64E+10
1.637E+06 451.39 3.79E+04 1.37E+08 7.65E+10

1.640E+06 452.22 3.79E+04 ] 1.36E+08 7.66E+10

1.643E+06 453.06 3.79E+04 1.36E+08 7.68E+10

1.645E+06 453.89 3.79E+04 1.36E+08 7.68E+10

1.648E+06 457.78 3.79E+04 i1.36E+08 7.6E+10ý1.637E+06J 454.721 3.79E+04 1.36E+08 7.68E+10
I 1.645E+06 455.54 6 3.79E+04 1.36E+08 7.6E+10

1.648E+06 456.38 3.79E+04 1.36E+08 7.69E+10

1.665E+06 4561.9 3.79E+04 j 1.36E+08 7.74E+10
1.664E+06 457.67 3.78E+04 1.36E+08. 7.7E+10

1.657E+06 461.50 3.78E+04 1.36E+08 7.73E+10

1.668E+06 465.44 3.78E+04 1.36E+08 7.77E+10

1.667E+06 460.27 3.78E+04 1.36E+08 7.78E+10
1.665E+06 461.10 3.78E+04 1.36E+08 7.79E+10

1.668E+06 465.83 3.78E+04 1.36E+08 7.77E+10

1.680E+06 461.67 3.78E+04 1.36E+08 7.8E+10

1.682E+06 46.50 3.78E+04 1.36E+08 7.79E+101.677E+06 463.833 3.78E+04 1.36E+08 j7.80E+10,

1.685E+06 46.17 3.78E+04 1.36E+08 7.83E+10

1.688E+06 468.89 3.77E+04 1.36E+08 7.85E+10

1.691E+06 469.72 3.77E+04 1.36E+08 7.86E+10.
i1.694E+06 470.56 3.77E+04 1.36E+08 I 7.87E+10

1.697E+06 4 { 377E+04 1.36E+08 j7.88E+10
I1.700E+06 1 472.22 3.77E+04 1.36E+08 7 89E+10 'I
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

1.702E+06

1.705E+06

Time
(hours)

472.78

473.61

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

3.77E+04

3.77E+04

Total UHS
Heat Load

(Btu/hr)

1.36E+08

1.36E+08

Integrated
UHS Heat:

Load :i
(Btu)

7.90E+10

7.91E+10

j1.708E+06 43.77E+04 1.36E+08 7.92E+10

1.711E+06 475.28 3.77E+041 1.36E+08 7.93E+10

1.714E+06 476.11 3.76E+04 1.36E+08 7.94E+10

1.717E+06 476.94 3.76E+04 1.35E+08 7.96E+10

1.720E+06 477.78 3.76E+04 1.35E+08 7.97E+10
1.722E+06 478.33 3.76E+04 1.35E+08 7.97E+10

1.725E+06 479.17 3.76E+04 1.35E+08 7.99E+10

1.728E+06 480.00 3.76E+04 1.35E+08 8.OOE+10

1.731E+06 480.83 3.76E+04 1.35E+08 8.01E+10
1.73 4.. 3 0 .02E
1.734E+06 481.67 3.76E+04 1.35E+08 8.02E+10

1.737E+06 482.50 3.76E+04 1.35E+08 8.03E+10

1.739E+06 483.06 3.76E+04 1.35E+08 8.04E+10

1.742E+06 483.89 3.75E+04 l 1.35E+08 8.05E+10

1.745E*06 484.72 3.75E+04 135E+08 8.06E+10,1

1.748E+06 485.56 3.75E+04 1.35E+08 8.07E+10

1.754E+O1.3E+08 .9E1
1.757E+06 488.06 3.75E+04 1.35E+08 8.11E+10

1.78E+0 48.22 3.5E÷4 1 .35+08 8.19E÷10_2i

1.759E+06 488.61 3.75E+04 1.35E+08 8.11E+10

1.762E+06 489.44 3.75E+04 1.35E+08 8.12E+10

1.765E+06 490.28 3.75E+04 1.35E+08 8.14E+10

1.768E+06 491.11 3.75E+04 1.35E+08 81E1
1.771E+06 491.78 3.75E+04 1.35E+08 8.16E+10 l.

1.774E+06 492.78 3.74E+04 1.35E+08 8.17E+10 __

1.777E+06 493.61 3.74E+04 1.35E+08 8.18E+10

1.779E+06 494.17 3.74E+04 1.35E+08 8.19E+10 -:

i1.782E+06 495.00 3.74E+04 1.35E+08 8.20E+10

._ 1.785E+06 495.83 3.74E+04 1.35E+08 8.21E+10

1.788E+06 496.67 3.74E+04 1.35E+08 j 8.22E+10

1.791E+06 497.50 3.74E+04 1.35E+08 [ 8.23E+10

1.794E*06 498.33 3.74E+04 J 1.35E+08 [8.24E+10

1.796E+06 498.89 3.74E+04 1.35E+08 8.25E+10
1.799E+06 499.72 j 3.74E+04 1.35E+08 8.26E+10

1.802E+06 500.56 3.74E+04 1.35E+08 8.27E+10

1.805E+06 501.39 3.73E+04 1.34E+08 8.29E+10

1.808E+06 502.22 3.73E+04 1.34E+08 8.30E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

1.811E+06

Total UHS
Time Heat Load

(hours) (Btu/s)
[Ref. P5.1]

503.06 3.73E+04

Total UHS
Heat Load

(Btulhr)

1.34E+08

Integrated
UHS Heat

Load
(Btu)

8.31 E+10

1.814E+06 503.89 3.73E+04 j 1.34E+08 8.32E+10

1.816E+06 504.44 3.73E+04 j 1.34E+08 8.33E+10

1.819E+06 505.28 4.34E+04 1.56E+08 8.34E+10

1.822E+06 506.11 4.24E+04 1.53E+08 8.35E+10

1.825E+06 506.94 4.07E+04 1.47E+08 8.36E+10

1.828E+06 507.78 3.96E+04 f 1.43E+08 8.38E+10

1.831E+06 508.61 J 3.89E+04 1.40E+08 8.39E+10

1.834E+06 509.44 ] 3.83E+04 j 1.38E+08 8.40E+10

1.836E+06 510.00 3.80E+04 1.37E+08 8.41E+10

1.839E+06 510.83 3.78E+04 1.36E+08 8.42E+10

1.842E+06 511.67 3.76E+04 1.35E+08 J 8.43E+10

1.845E+06 512.50 3.75E+04 1.35E+08 8.44E+10

1.848E+06 513.33 3.74E+04 T 1.35E+08 8.45E+10

1.851E+06 514.17 3.73E+04 1.34E+08 8.46E+10

1.853E+06 514.72 1 3.73E+04 1.34E+08 8.47E+10

1.856E+06 515.56 3.72E+04 1.34E+08 8.48E+10

1.859E+06 516.39 3.72E+04 f 1.34E+08 8.49E+10

1.862E+06 517.22_l 3.72E+041 1.34E+08 8.50E+10

1.865E+06 518.06 j 3.72E+04 1.34E+08 8.52E+10
1.868E+06 518.89 . 3.72E+04 1.34E+08 8.53E+10

1.871E+06 519.72 j 3.72E+04 1.34E+08 8.54E+10

1.873E+06 520.28 3.71E+04 1.34E+08 8.54E+10

1.876E+06 521.11 . 3.71E+04 1.34E+08 8.56E+10

1.879E+06 521.94 3.71E+04 1.34E+08 8.57E+10

1.882E+06 522.78 3.71E+04 1.34E+08 8.58E+10

1.885E+06 523.61 3.71E+04 1.34E+08 8.59E+10

1.888E+06 524.44 3.71E+04 1.34E+08 8.60E+10

1.891E+06 525.28 3.71E+04 1.33E+08 8.61E+10

1.893E+06 525.83 3.71E+04 1.33E+08 8.62E+10

1.896E+06 526.67 3.71E+04 1.33E+08 8.63E+10

1.899E+06 527.50 3.71E+04 1.33E+08 8.64E+10

1.902E+06 528.33 3.70E+04 [ 1.33E+08 8.65E+10

1.905E+06 529.17 3.70E+04 1.33E+08 8.66E+10

1.908E+06 530.00 3.70E+04 1.33E+08 8.67E+10

1.911E+06 530.83 3.70E+04 1.33E+08 8.69E+10

1.913E+06 531.39 3.70E+04 1.33E+08 _8.69E+10

~1,916E+06 K __532.22_ 3.70E+04 1.33E+08 8.70E+10
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Appendix P9.1: Integrated UHS Heat Load

Time

(seconds)

1.919E+06

Time
(hours)

533.06

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

Total UHS
Heat Load

(Btulhr)

Integrated
UHS Heat

Load
(Btu)

3.70E+04 1.33E+08 8.72E+10

1.922E+06 533.89 3.70E+04 1.33E+08 8.73E+10

1.925E+06 534.72 3.70E+04 1.33E+08 i 8.74E+10

1.928E+06 535.56 3.70E+04 1.33E+08 8.75E+10

1.930E+06 536.11 3.70E+04 f 1.33E+08 8.76E+10

1.933E+06 536.94 3.69E+04 1.33E+08 8.77E+10

1.936E+06 537.78 3.69E+04 [ 1.33E+08 8.78E+10

1.939E+06 538.61 3.69E+04 1.33E+08 8.79E+10

1.942E+06 539.44 3.69E+04 1.33E+08 8.80E+10

1.945E+06 540.28 3.69E+04 1.33E+08 8.81E+10

1.948E+06 541.11 3.69E+04 1.33E+08 8.82E+10

1.950E+06 541.67 3.69E+04 j 1.33E+08 8.83E+10

1.953E+06 542.50 3.69E+04/ 1.33E+08 8.84E+10

1.956E+06 543.33 3.69E+04 1.33E+08 8.85E+10
1.959E+06 544.17 3.69E+04 1.33E+08 8.86E+10

1.962E+06 545.00 1 3.69E+04 1.33E+08 8.87E+10

1.965E+06 545.83 3.69E+04 1.33E+08 8.89E+10

1.968E+06 546.67 l_3.69E+04 1.33E+08 8.90E+10

1.970E+06 547.22 3.68E+04 1.33E+08 8.90E+10

1.973E+06 548.06 3.68E+04 1.33E+08 8.91E+10

1.976E+06 548.89 3.68E+04 1.33E+08 8.93E+10

1.979E+06 I 549.72 3.68E+04 1.33E+08 8.94E+10

1.982E+06 550.56 3.68E+04 1.32E+08 8.95E+10

1.985E+06 551.39 3.68E+04 1.32E+08 8.96E+10

1.987E+06 551.94 3.68E+04 1.32E+08 8.97E+10

1.990E+06 552.78 3.68E+04 1.32E+08 8.98E+10

: 1.993E+06 553161 13.68E+04 1.32E+08 8.99E+10

1.996E+06 554.44 3.68E+04 1.32E+08 9.00E+10

1.999E+06 555.28 3.68E+04 1.32E+08 9.01E+10

2.002E+06 556.11 f 3.67E+04 1.32E+08 9.02E+10

2.005E+06 -- 556.94 3.67E+04 1.32E+08 ]iO3E+17,;

2.007E+06 557.50 3.67E+04 1.32E+08 9.04E+10

2.010E+06 558.33 3.67E+04 1.32E+08 9.05E+10

2.013E+06 559.17 3.67E+04 1.32E+08 9.06E+10

2.016E+06 560.00 3.67E+04 1.32E+08 9.07E+10

2.019E+06 560.83 3.67E+04 1.32E+08 9.08E+10

2.022E+06 1 561.67 3.67E+04 1.32E+08 9.09E+10

2.025E+06J 562.50 3.67E+04 1.32E+08 9.11E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

2.027E+06

Time
(hours)

563.06

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

3.67E+04

Total UHS
Heat Load

(Btulhr)

1.32E+08

Integrated
UHS Heat

Load
(Btu)

9.11E+10

2.030E+06 563.89 3.67E+04 1.32E+08 9.12E+10
273

2.033E+06 564.72 3.67E+04 1.32E+08 9.14E+10

2.036E+06 565.56 3.67E+04 1.32E+08 9.15E+10

2.042E+06 566.39 3.67E+04 1.32E+08 9.16E+10

2.042E+06 567.22 3.66E+04 1.32E+08 9.17E+10

2.044E+06 567.78 3.66E+04 1.32E+08 9.18E+10
2.047E+06 568.61 3.66E+04 J 1.32E+08 9.19E+10

2.053E+06 569.44 3.66E+04 . 1.32E+08 9.20E+10

2.053E+06 570.28 3.66E+04 j 1.32E+08 9.21E+10

2.056E+06 571.11 3.66E+04 j 1.32E+08 9.22E+10

2.059E+06 571.94 3.66E+04 1.32E+08 9.23E+10

2.062E+06 572.78 3.66E+04 1.32E+08 9.24E+10

2.064E+06 I 573.33 3.66E+04 ! 1.32E+08 9.25E+10

2.067E+06 574.17 3.66E+04 1.32E+08 9.26E+10

2.070E+06 575.00 3.66E+04 1.32E+08 9.27E+10

2.073E+06_ 575.83j 3.66E+04 1.32E+08 9.28E+10

2.076E+06 576.67 3.66E+04 1.32E+08 9.29E+10

2.079E+06 577.50 3.65E+04 1.32E+08 9.30E+10

2.082E+06 578.33 3.65E+04 1.32E+08 9.31E+10
2.084E+06 578.89 3.65E+04 1.32E+08 9.32E+10

2.087E+06 579.72 3.65E+04 1.32E+08 9.33E+10

2.090E+06 580.56 3.65E+04 1.31E+08 9.34E+10

2.093E+06 581.39 3.65E+04 1.31E+08 9.35E+10

2.096E+06 582.22 3.65E+04 1.31E+08 9.37E+10

2.099E+06 583.06 3.65E+04 1.31E+08 9.38E+10

2.101E+06 583.61 3.65E+04 [ 1.31E+08 9.38E+10

2.104E+06 584.44 3.65E+04 1.31E+08 9.39E+10

2.107E+06 585.28 3.65E+04 1.31E+08 9.41E+10

2.11E+0 586.11 3.65E+04 j 1.31E+08 9.42E+10

2.113E+06 586.94 3.65E+04 1.31E+08 9.43E+10

2.116E+06 587.78 3.65E+04 J 1.31E+08 9.44E+10

2.119E+06 588.61 3.65E+04 1.31E+08 9.45E+10

S2.121E+06 589.17 3.64E+04 1.31E+08 9.46E+10

2.124E+06 590.00 3.64E+04 1.31E+08 9.47E+10

2.127E+06 590.83 3.64E+04 1.31E+08 9.48E+10

591.67 3.64E+04 1.31E+08 9.49E+10

2.133E+06 592.50 3.64E+04 1.31E+08 9.50E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

3.64E+04

Total UHS
Heat Load

(Btu/hr)

1.31E+08

Integrated
UHS Heat

Load
(Btu)

9.51E+102.136E+06 593.33

2.139E+06 594.17 3.64E+04 1.31E+08 9.52E+10

2.141E+06 594.72 3.64E+04 . 1.31E+08 9.53E+10

2.144E+06 595.56 3.64E+04 1.31E+08 9.54E+10

2.147E+06 596.39 3.64E+04 1.31E+08 9.55E+10
2.150E+06 597.22 3.64E+04 1.31E+08 9.56E+10

2.153E+06 598.06 3.64E+04 1.31E+08 9.57E+10

2.156E+06 598.89 3.64E+04 j 1.31E+08 9.58E+10

2.159E+06 599.72 3.64E+04 1.31E+08 9.60E+10
2.161 E+06 59.728 3.64E+04 1.31E+08 9.60E+10

2.161E+06 600.28 3.64E+04 1.31E+08 9.60E+10

2.164E+06 601.11 3.63E+04 1.31E+08 9.61E+10

2.167E+06 601.94 3.63E+04 1.31E+08 9.62E+10

2.170E+06 602.78 3.63E+04 1.31E+08 9.64E+10
2.176E+06 604.44 3.63E+04 1.31E+08 9.66E+10
2.178E+06 603.61 3.63E+04 1.31E+08 9.66E+10

2.1878E+06 605.44 3.63E+04 1.31E+08 9.66E+10

2.184E+06 605.00 3.63E+04 1.31E+08 9.69E+10

2.187E+06 605.83 3.63E+04 1.31E+08 9.69E+10

2.187E+06 607.50 3.63E+04 1.31E+08 9.70E+10

2.190E+06 ] 608.33 3.63E+04 1.31E+08 9.71E+10

2.193E+06 609.17 3.63E+04 1.31 E+08 9.72E+10

2.196E+06 610.00 3.63E+04 1.31E+08 9.73E+10

2.198E+06 610.56 3.63E+04 1.31E+08 9.74E+10
2.201E+06 611.39 31.31E+08 9.75E+10

2.204E+06 612.22 3.63E+04 1.31E+08 9.76E+10

2.207E+06 613.06 3.62E+04 1.30E+08 9.77E+10

2.210E+06 613.89 3.62E+04 1.30E+08 9.78E+10

2.213E+06 614.72 3.62E+04 1.30E+08 9.79E+10

2.216E+06 615.56 3.62E+04 1.30E+08 9.80E+10

2.218E+06 616.111 3.62E+04 1.30E+08 9.81E+10

2.221E+06 616.94 3.62E+04 1.30E+08 9.82E+10

2.224E+06 617.78 3.62E+04 1.30E+08 9.83E+10

2.227E+06 618.61 3.62E+04 1.30E+08 9.84E+10

2.230E+06 619.44 3.62E+04 1.30E+08 9.85E+10
2.233E+06 620.28 _ _3.62E+04 j 1.30E+08 9.86E+10

2.235E+06 620.831.30E+08 9.87E+10

172.238E_06 621.67 3.62E+04 1.30E+08 9.88E+10

2.241E+06 1 622.50 1 3.62E+04 1.30E+08 9.89E+10
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

Total UHS
Heat Load

(Btu/hr)

Integrated
UHS Heat

Load
(Btu)

2.244E+06 623.33 3.6-2E+04- 1.30E+08 9.90E+10

2.247E+06 624.17 3.61 E+04 I 1.30E+08 9,91E+10

2.250E+06 625.00 3.61 E+04 [ 1.30E+08 9.92E+10

2.253E+06 625.83 3.61E+04 1.30E+08 9.94E+10

2.255E+06 626.39 3.61E+04 1.30E+08 9.94E+10

2.258E+06 627.22 3.61E+04 1.30E+08 9.95E+10

2.261E+06 628.06 3.61E+04 1.30E+08 9.96E+10

2.264E+06 628.89 3.61E+04 1.30E+08 9.98E+10

2.267E+06 629.72 3.61E+04 1.30E+08 9.99E+10

2.270E+06 630.56 3.61E+04 1.30E+08 1.00E+11

2.273E+06 631.39 3.61E+04 1.30E+08 1.00E+11

2.275E+06 631.94 3.61E+04 1.30E+08 1.00E+11

2.278E+06 632.78 3.61E+04 1.30E+08 1.00E+11

2.281E+06 633.61 3.61 E+04 1.30E+08 1.00E+11

2.284E+06 634.44 3.61E+04 j 1.30E+08 1.00E+11

2.287E+06 635.28 3.61E+04_ 1.30E+08 1.01 E+1 1

2.290E+06 636.11 3.60E+04 1.30E+08 1.01E+11

2.292E+06 636.67 3.60E+04 1.30E+08 1.01E+11

2.295E+06 637.50 3.60E+04 1.30E+08 1.01 E+11

2.298E+06 638.33 3.60E+04 1.30E+08 1.01E+11

2.301E+06 639.17 3.60E+04 1.30E+08 1.01E+11

2.304E+06 640.00 3.60E+04 1.30E+08 1.01E+11

2.307E+06 640.83 3.60E+04 1.30E+08 1.01E+112.307E+0 640.83 3.60E+04 13E0

2.310E+06 641.67 3.60E+04 1.30E+08 1.01E+11

2.312E+06 642.22 3.60E+04 1.30E+08 1.01E+11

2.315E+06 643.06 3.60E+04 1.30E+08 1.02E+11

2.318E+06 643.89 3.60E+04 1.30E+08 1.02E+11

2.321E+06 644.72 3.60E+04 1.29E+08 1.02E+11

2.324E+06 645.56 3.60E+04 1.29E+08 1.02E+11

2.327E+06 646.39 3.60E+04 1.29E+08 1.02E+11

2.330E+06 647.22 j 3.60E+04 1.29E+08 1.02E+11

2.332E+06 647.78 3.59E+04 1.29E+08 1.02E+1 1

2.335E+06 648.61 3.59E+04 1.29E+08 1.02E+11
2.338E+06 649.44 3.59E+04 1.29E+08 1.02E+1 1

2.341E+06 650.28 3.59E+04 1.29E+08 1.03E+11

2.344E+06 651.11 1 3.59E+04 1.29E+08 1.03E+11

2.347E+06 651.94 3.59E+04 1 .29E08 1.03E+11

jj2 .349E+06 652.50 3.59E+04 1.29E+08 1.03E+11
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

2.352E+06

2.355E+06

Time
(hours)

653.33

654.17

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

3.59E+04

3.59E+04

Total UHS
Heat Load

(Btulhr)

1.29E+08

1.29E+08

Integrated
UHS Heat

Load
(Btu)

1.03E+11

1.03E+11

' 2.358E+06 655.00 3.59E+04 1.29E+08 1.03E+11

I 2.361E+06 655.83 3.59E+04 1.29E+08 1.03E+11 J

2.364E+06 656.67 3.59E+04 J 1.29E+08 1.03E+11

2.367E+06 657.50 73.59E+04 1.29E+08 1.03E+11

2.369E+06 658.06 3.59E+04 1.29E+08 1.04E+11

2.372E+06 658.89 3.59E+04 1.29E+08 1.04E+11
2.375E+06 659.72 3.58E+04 1.29E+08 1.04E+11

2.378E+06 660.56_-. 3.58E+04 1.29E+08 1.04E+11

2.381E+06 661.39 3.58E+04 1.29E+08 1.04E+11

2.384E+06 662.22 f 3.58E+04 1.29E+08 1.04E+11

2.387E+06 663.06 3.58E+04 1.29E+08 1.04E+11
2.389E+06 663.61 3.58E+04 1.29E+08 I1.04E+11
2.392E+06 664.44 6 3.58E+04 1.29E+08 1.04E+11

2.395E+06 664.4_ 3.58E+04 1.29E+08 j1.04E+11
2.395E+06 665.28 3.58E+04 1.29E+08 1.04E+11

2.398E+06 666.11 3.58E+04 1.29E+08 1.05E+11

ý, 2.401E+06 666.94 3.58E+04 1.29E+08 1.05E+11 1

2.404E+06 667.78 . 3.58E+04 1.29E+08 1.05E+11

2.407E+06 668.61 3.58E+04 1.29E+08 1.05E+1 1

2.409E+06 669.1700 3.58E+04 1.29E+08 { 1.05E+11

2.412E+06 670.83 3.58E+04 1.29E+08 1.05E+11
2.415E+06 670.00 3.58E+04 1.29E+08 1.05E+11
"2.421E+06 670.83 3.58E+04 1.29E+08 1.05E+11

' 2.421E+06 671.67 3.57E+04 1.29E+08 1.06E+11
2.421E+06 673.50 3.57E+04_. 1.29E+08 1.06E+11

2.429E+06 673.33 3.57E+04 J 1.29E+08 1.06E+11

2.429E+06 673.89 3.57E+04 1.29E+08 1.06E+11

2.432E+06 674.72 3.57E+04 1.29E+08 1.06E+11

2.438E+06 675.56 3.57E+04 1.29E+08 1.06E+11
2.438E+06 676.39 3.57E+04 J 1.29E+08 1.06E+11

2.441E+06 678.22 3.57E+04 1.29E+08 1.06E+11

2.444E+06 678.06 1 3.57E+04 1.28E+08 1.06E+11
V 2.46E06 79.4 r .57+04 1.28E+08 1.06E+1 1

2.449E+06:, 680.28 3.57E+04 . 1.28E+08 F 06E+11

2.452E+06 681.11 3.57E+04 1.28E+08 1.07E+1 I

2.455E+06 681.94 3.57E*04 1.28E+08 [ 1.07E+11

2.458E+06 682.78 3.57E+04 1 .28E+08 1,07E+1 1
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

Total UHS
Heat Load

(Btulhr)

Integrated
UHS Heat

Load
(Btu)

2.461E+06 683.61 3.57E+0411.28E+08 1.07E+11

2.464E+06 684.44 3.57E+04 1.28E+08 1.07E+1 1

2.466E+06 { 685.00 3.56E+04 1.28E+08 1.07E+11
2.469E+06j 685.83 3.56E+04 1.28E+08 1.07E+11

2.472E+06 686.67 T 3.56E+04 1.28E+08 1.07E+11

2.475E+06 687.50 3.56E+04 1.28E+08 1.07E+11

2.478E+06 688.33 3.56E+04 1.28E+08 1.07E+11

2.481E+06 689.17 3.56E+04 1.28E+08 1.08E+11

2.483E+06 689.72 3.56E+04 1.28E+08 1.08E+11

2.486E+06 690.56 3.56E+04 1.28E+08 1.08E+1 1

2.489E+06 691.39 3.56E+04 1.28E+08 1.08E+11

2.492E+06 692.22 3.56E+04 1.28E+08 1.08E+11
2.495E+06 I693.06 3.56E+04 1.28E+08 1.08E+1 1
2.498E+06 693.89 3.56E+04 1.28E+08 1.08E+11

2.501E+06 694.72 3.56E+04 1.28E+08 1.08E+1 1

2.503E+06 695.28 3.56E+04 1.28E+08 1.08E+11

2.506E+06 696.11 3.56E+04 1.28E+08 1.08E+ 11

2.509E+06 696.94 3.56E+04 1.28E+08 1.09E+11

2.512E+06 697.78 3.55E+04 1.28E+08 1.09E+11

2.515E+06 698.61 3.55E+04 1.28E+08 1.09E+11
2.518E+06 698.61 3.55E+04 1.28E+08 1.09E+11

2.518E+06 699.44 3.55E+04 1.28E+08 1.09E+11

2.521E+06 700.28 3.55E+04 1.28E+08 1.09E+11

2.523E+06 700.83 3.55E+04 { 1.28E+08 1.09E+11

2.529E+06 701.67 3.55E+04 1.28E+08 1.09E+11

2.529E+06 702.50 3.55E+04 1.28E+08 1.09E+ 11

2.532E+06 703.33 3.55E+04 1.28E+08 1.09E+11

2.535E+06 704.17 3.55E+04 1.28E+08 1.09E+11

2.538E+06 705.00 3.55E+04 1.28E+08 1.10E+11

2.540E+06 705.56 3.55E+04 1.28E+08 1.10E+11

2.543E+06 706.39 3.55E+04 1.28E+08 1.10E+11

2.549E+06 707.22 3.55E+04 j 1.28E+08 1.10E+11

2.552E+06 708.89 21.1E+11

2.555E+06 709.56 3.55E+04 1 1.28E+08 1.10E+11

2.558E+06 3.54E+04 1.28E+08 1.10E+11

2.560E+06 711.11 3.54E+04 I 1.28E+08 1.10E+11

2.563E+06 711.94 3.54E+04 1.28E+08 1.10E+11

2.566E+06 712.78 3.54E+04 1.28E+08 1.11E+11
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

3.54E+04

Total UHS
Heat Load

(Btulhr)

1.28E+08

Integrated I
UHS Heat

Load
(Btu)

1.11E+112.569E+06 713.61

2.572E+06 714.44 3.54E+04 1.27E+08 1.11E+11

2.575E+06 715.28 3.54E+04 1.27E+08 1.11E+11

2.578E+06 716.11 3.54E+04 1.27E+08 1.11E+11

2.580E+06 716.67 3.54E+04 1.27E+08 1.11E+11

2.583E+06 717.50 3.54E+04 1.27E+08 1.11E+11

2.586E+06 71833 3.54E+04 1.27E+08 1.11E+11

2.589E+06 719.17 3.54E+04 j1.27E+08 1.11E+11

2.592E+06 ( 720.00 3.54E+04 1.27E+08 1.11E+11

2.595E+06 720.83 3.54E+04 1.27E+08 1.12E+11

2.597E+06 721.39 3.54E+04 1.27E+08 1.12E+112.600E+06 722.22 3.54E+04 1.27E+08 1. 12E+11
2.600E+06 722.22 3.53E+04 1.27E+08 1.12E+11

2.603E+06 723.06 3.53E+04 1.27E+08 1.12E+11

2.606E+06 723.89 3.53E+04 1.27E+08 1.12E+11

2.612E+06 724.72 3.53E+04 1.27E+08 1.12E+11

2.615E+06 725.56 3.53E+04 1.27E+08 1.12E+11

2.617E+06 726.39 3.53E+04 { 1.27E+08 1.12E+11

2.615E+06 726.79 3.53E+04 1.27E+08 1.12E+11
2.623E+06 727.78 3.53E+04 1.27E+08 1.12E+11

2.626E+06 728.61 3.53E+04 1.27E+08 1.13E+11
2.629E+06 79.284 3.53E+04 1.27E+08 1.13E+11
2.632E+06 731. '1 3.53E+04 1.27E+08 1.13E+11

2.629E+06 730.28 3.53E+04 1.27E+08 1.13E+11

2.632E+06 731.11 3.53E+04 1.27E+08 1.13E+ 11
2.635E+06 733.33 3.53E+04 1.27E+08 1.13E+11

2.637E+06 732.50 3.53E+04 1.27E+08 1.13E+11

2.640E+06 733.33 3.53E+04 1.27E+08 1.13E+11

2.643E+06 734.17 3.53E+04 1.27E+08 1.13E+11

2.646E+06 735.00 3.53E+04 1.27E+08 1.13E+11

2.649E+06 735.83 3.53E+04 1.27E+08 1.13E+11

2.652E+06 736.67 3.53E+04 1.27E+08 1.14E+11

2.655E+06 737.50 3.53E+04 1.27E+08 1.14E+11

2.657E+06 738.06 3.52E+04 1.27E+08 1.14E+11

2.660E+06 738.89 3.52E+04 1.27E+08 1.14E+11

2669E+06 739.72 3.52E+04 1.27E+08 1.14E+11

2.666E+06 740.56 3.52E+04 f 1.27E+08 1.14E+11_!

2.669E+06 741.39 j 3.52E+04 1.27E+08 11E1
_______________________________________ 1 ,1 4 E=___________________ _______________________________ I ____________________________1 _________________ 1________

2.674E+06 742.78 3.52E+04 1.27E+08 1.14E+11
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

Time
(hours)

Total UHS
Heat Load

(Btuls)
[Ref. P5.1]

Total UHS
Heat Load

(Btu/hr)

Integrated
UHS Heat

Load
(Btu)

2.677E+06 745.28 3.52E+04 1 .27E+08 1.14E+1 1

2.680E+06 74.11 3.52E+04 1.27E+08 1.15E+11

2.683E+06 745.42 3.52E+04 J 1.27E+08 1.15E+11

2.686E+06 746.11 3.52E+04t 1.27E+08 ! 1.15E+11

2.689E+06 746.78 3.52E+04 1.27E+08 1.15E+11

2.692E+06 748.33 3.52E+04 1.27E+08 1.15E+11

2.697E+06 749.17 3.52E+04 J 1.27E+08 1.15E+11

2.697E+06 745.00 3.52E+04 1.27E+08 1.15E+11

2.700E+06 750.83 3.52E+04 1.27E+08 1.15E+11

2.703E+06 750.67 3.52E+04 1.27E+08 1.15E+11

2.706E+06 752.50 3.52E+04 1.27E+08 1.15E+11

2.709E+06 753.30 3.52E+04 1.27E+08 1.16E+1 1

2.712E+06 753.33 3.52E+04 1.27E+08 1.16E+11
2.714E+06 753.89 3.51E+04 1.27E+08 1.16E+11

2.717E+06 754.72 3.51 E+04 1.27E+08 1.16E+11

2.720E+06 755.56 3.51E+04 1.26E+08 1 16E+11

2.723E+06 756.39 3.51E+04 1.26E+08 1.16E+11
2.726E+06 757.22 3.51E+04 1.26E+08 1.16E+11

2.729E+06 758.06 3.51E+04 1.26E+08 1.16E+11

2.731E+06 758.61 3.51E+04 I 1.26E+08 1.16E+11

2.734E+06 759.44 3.51 E+04 ! 1.26E+08 1.16E+11

2.737E+06 760.28 3.51E+04 1.26E+08 1.17E+11
2.740E+06 761.11 3.51E+04 f1.26E+08 -1.-17E+1-1
2.743E+06 J 761.94 3.51E+04 1.26E+08 1.17E+11

2.746E+06 762.78 3.51E+04 1.26E+08 1.17E+11

2.749E+06 763.61 3.51E+04 1.26E+08 1.17E+11
2.751E+06 764.17 3.51E+04 1.26E+08 1.17E+11
2.754E+06 765.00 3.51 E+04 j 1.26E+08 j 1.17E+11

2.757E+06 765.83 3.51E+04 1.26E+08 1.17E+11

2.760E+06 766.67 3.51E+04 1.26E+08 1.17E+11

2.763E+06 767.50 3.51E+04 1.26E+08 1.17E+11

2.766E+06 768.33 ] 3.51E+04 1.26E+08 1.18E+11

2.769E+06 769.17 3.51 E+04 1.26E+08 1.18E+11

2.771E+06 769.72 1 3.50E+04 1.26E+08 1.18E+11

2.774E+06 770.56 3.50E+04 1.26E+08 1.18E+11

2.777E+06j 771.39 3.50E+04 j 1.26E+08 1.18E+11

2.780E+06"___772._22 3.50E+04 1.26E+08 I.1.18E+1 1

_2.783E+06[ 773.06 I 3.50E+04 1.26E+08 1: 18E+1 1
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Appendix P9.1: Integrated UHS Heat Load

Time
(seconds)

2.786E+06

Time
(hours)

773.89

Total UHS
Heat Load

(Btu/s)
[Ref. P5.1]

3.50E+04

Total UHS
Heat Load

(Btulhr)

1.26E+08

Integrated
UHS Heat

Load
(Btu)

1.18E+11

2.788E+06 774.44 3.50E+04 1.26E+08 1.18E+11

2.791E+06 775.28 3.50E+04 1.26E+08 1.18E+11

2.794E+06 776.11 3.50E+04 1.26E+08 1.19E+11

2.797E+06 776.94 3.50E+04 1.26E+08 1.19E+11

2.800E+06 777.78 3.50E+04 1.26E+08 1.19E+11

2.803E+06 778.61 3.50E+04 1.26E+08 1.19E+1 1

2.806E+06 779.44 3.50E+04 1.26E+08 1.19E+ 11

2.808E+06 780.00 3.50E+04 1.26E+08 1.19E+11

2.8011E+06 780.83 3.50E+04 1.26E+08 1.19E+11

2.814E+06 781.67 3.50E+04 1.26E+08 1.19E+11

2.817E+06 782.50 3.50E+04 1.26E+08 1.19E+11

2.820E+06 783.33 3.50E+04 1.26E+08 1.19E+11

2.823E+06 784.17 3.50E+04 1.26E+08 1.20E+11

2.826E+06 785.00 3.49E+04 1.26E+08 1.20E+11

2.828E+06 785.6 3.49E+04 1.26E+08 1.20E+11

2.831E+06 J 786.39 3.49E+04 1.26E+08 1.20E+11

2.834E+06 787.22 [3.49E+04 1.26E+08 1.20E+11
2.837E+06 788.0 I 3.49E+04 1.26E+08 1.20E+1 1
2.837E+06 788.06 3.49E+04 1.26E+08 1.20E+11

2.840E+06 788.89 L3.49E+04 I 1.26E+08 1 .20E+1 1

2.843E+06 789.72 3.49E+04 1.26E+08 1.20E+1 1

2.845E+06 790.28 3.49E+04 1.26E+08 1.20E+11

2.848E+06J 791.11 3.49E+04 1.26E+08 ] 1.20E+11.

2.851E+06W 791.94 3.49E+04 1.26E+08 1.21E+11
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Appendix P9.2: Plant Temperature Rise Results

'Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (OF)

o 0 1j653 3.78E+08 3.78E+08 25.95
1 F 2 65.3 8.46E+08 4.68E+08 32.20
2 L[ 3 65.3 1.36E+09 5.11E+08 35.16
3 4 6 5 .3  1.88E+09 5.21E+08 35.80

4 5 t 65.3 2.25E+09 3.69E+08 25.36
5 6 65.3 2.57E+09 3.26E+08 22.43
6 7 65.3 J 2.88E+09 3.09E+08 21.26

_7 8 65.3 1 3.18E+09 2.96E+08 20.32
8 9 _ 65.3 3.46E+09 2.82E+08 19.39
9 10 65.3 3.73E+09 { 2.70E+08 18.57
10 11 65.3 3.99E+09 2.61E+08 17.96
11 12 65.3 4.24E+09 2.54E+08 17.45
12 13 [ 65.3 449E+09 J 2.47E+08 16.98
13 14 . 65.3 4.73E+09 2.42E+08 16.64
14 15 65.3 4.97E+09 2.38E+08 16.35
15 16 1 65.3 ;5.21E+09 2.35E+08 16.17

16 1 86.0 5.63E+09 F 4.27E+08 22.29
17 F 18 j 86.0 6.OOE+09 _3.69E+08 19.27

18 19 86.0 6.33E+09 3.28E+08 17.13

19 20 86.0 6.63E+09 2.99E+08 15.60
20 21 86.0 6.91E+09 2.77E+08 14.46
21 22 86.0 7.17E+09 2.64E+08 13.79

22 23 860 7.43E+09 2.57E+08 13.42
23 24 I 86.0 7.68E+09 2.53E+08 13.22

24 25 86.9 7.93E+09 2.50E+08 13.05
25 26 _ 86.0 8.18E+09 2.45E+08I 12.80
26 27 . 86.0 8.42E+09 2.40E+08 12.52
27 28 F 86.0 8.65E+09 2.35E+08 12.27

28 29 86.0 8.88E+09 2.32E+08 12.10
29 30 j 86.0 9.11E+09 2.30E+08 11.98
30 31__ 86.0 9.34E+09 2.28E+08 11.88
31 32 I 86.0 9.57E+09 2.26E+08 11.79

32 33 86.0 9.79E+09 2.24E+08 11.71
33 34 _ 86.0 1.OOE+10 2.23E+08 11.65
34 35 86.0 1.02E+10 2.22E+08 11.58
35 36 86.0 1.05E+10 2.21E+08 11.51

36 37 86.0 1.07E+10 2.19E+08 11.45

37 38 86.0 1.09E+10 2.18E+08 11.39
S38 39 [ 86.0 1.11E+10 2.17E+08 11.33

39 40 I 86.0 I 1.13E+10 2.16E+08 11.27
40 41 ] 86.0 i1.15E+10 2.15E+08 11.21
41 42 86.0 I 1.18E+10 2.14E+08 11.16
42 43 86.0 I 1.20E+10 2.13E+08 11.10
43 44 86.0 1.22E+10 2.12E+08 11.04

S44 45 j 86.0 j 1.24E+10 2.11E+08 10.99
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Appendix P9.2: Plant Temperature Rise Results

;Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate IntegratedFlw Rate " ho- t
(cfs) IUHS Heat(c' ) Load(BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise ('F)

45 f 46 86.0 1.26E+10 2.10E+08 10.94
46 1 47 86.0 1.28E+10 2.09E+08 10.89
47 48 86.0 1.30E+10 2.08E+08 10.84
48 49 86.0 1.32E+10 2.07E+087 10.79

' _49 50 86.0 1.34E+10 2.06E+08 j 10.75
50 51 86.0 1.36E+10 2.05E+08 [ 10.71
51 52 I 86.0 1.38E+10 2.05E+08 I 10.68
52 53 I 86.0 1.40E+10 2.04E+08 10.64
53 54 86.0 1.42E+10 2.03E+08 10.60

54 55 86.0 1.44E+10 2.02E+08 10.56
___55 56 f 86.0 1.46E+10 2.02E+08 10.53

56 57 86.0 1.49E+10 2.01E+08 10.49
57 58 j 86.0 1.51E+10 2.OOE+08 10.46
58 59 j 86.0 1.53E+10 2.OOE+08 10.42
59 60 86.0 1.54E+10 1.99E+08 10.39
60 61 86.0 1.56E+10 1.98E+08 10.35
61 62 86.0 1.58E+10 1.98E+08 10.32
62 63 86.0 1.60E+10 1.97E+08 10.29
63 64 86.0 1.62E+10 1.96E+08 10.25
64 65 86.0 1.64E+10 1.96E+08 10.22

65 66 86.0 i 1.66E+10 1.95E+08 10.19
66 67 86.0 1.68E+10 1.95E+08 10.15
67 68 86.0 1,70E+10 1.94E+08 10.12
68 69 86.0 . 1.72E+10 1.93E+08 10.09
69 70 86.0 1.74E+10 1.93E+08 10.06
70 71 86.0 "1.76E+10 1.92E+08 10.02
71 72 86.0 J 1.78E+10 1.91E+08 9.99

72 73 j 86.0 1.80E+10 1.95E+08 10.18
73 74 86.0 . 1.82E+10 1 1.99E+08 10.41
74 75 86.0 1.84E+10 1.96E+08 10.25

; 75 76 86.0 186E+10 1.93E+08 10.10

76 7 86.0 1.88E+10 1.91E+08 9.99

77 78 86.0 1.90E+10 1.90E+08 9.91
78 79 86.0 1.91E+10 1.89E+08 I 9.86

79 80 86.0 1.93E+10 1.88E+08 9.82
80 81 86.0 1.95E+10 1.87E+08 9.79
81 82 86.0 1.97E+10 1.87E+08 9.75

)i 82 83 86.0 1.99E+10 1.86E+08 9.73
1! 83 84 86.0 2.01E+10 1.86E+08 9.70

84 85 86.0 2.03E+10 1.85E+08 9.67
85 86 86.0 2.04E+10 1.85E+08 9.65
86 87 86.0 2.06E+10 1.84E+08 9.62
87 88 86.0 2.08E+10 1.84E+08 9.60
88 89 86.0 2.10E+10 1.83E+08 9.58

-89i 90 J 86.0 2.12E+10 J 1.83E+08 9.55
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
UHS Heat(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTUI/hr)

Plant
Temperature

Rise (OF)

90 91 86.0 2.14E+10 1.83E+08 9.53
91 92 86.0 2.15E+10 1.82E+08 9.51
92 93 86.0 2.17E+10 1.82E+08 9.48
93 94 86.0 2.19E+10 1.81E+08 9.46
94 95 I 86.0 2.21E+10 1.81E+08 9.43
95 96 86.0 2.23E+10 1.80E+08 9.41
96 97 j 86.0 2.25E+10 1.80E+08 9.39
97 98 86.0 2.26E+10 1.79E+08 9.37
98 99 86.0 [ 2.28E+10 1.79E+08 9.35

99 100 [ 86.0 . 2.30E+10 1.79E+08 9.33
100 101 86.0 2.32E+10 1.78E+08 9.31
101 102 86.0 [ 2.33E+10 1.78E+08 9.30
102 103 86.0 2.35E+10 1.78E+08 9.28
103 104 [ 86.0 2.37E+10 1.77E+08 9.26
104 105 86.0 2.39E+10 1.77E+08 9.24
105 I 106 86.0 2.41E+10 I 1.77E+08 9.22
106 107 86.0 2.42E+10 1.76E+08 9.21
107 108 86.0 2.44E+10 1.76E+08 9.19
108 109 86.0 2.46E+10 1.76E+08 9.17
109 110 86.0 2.48E+10 1.75E+08 9.15
110 111 86.0 2.49E+10 1.75E+08 9.13
111 112 86.0 2.51E+10 1.75E+08 9.11
112 113 86.0 2.53E+10 1.74E+08 1 9.10
113 114 86.0 2.55E+10 1.74E+08 9.08
114 115 86.0 J 2.56E+10 I 1.74E+08 I 9.07
115 116 86.0 2.58E+10 j 1.73E+08 9.05

I, 116 J 117 86.0 2.60E+10 1.73E+08 9.03
117 11 86.0 2.61E+10 1.73E+08 9.01
118I 119 86.0 2.63E+10 1.72E+08 9.00

119 120 86.0 2.65E+10 1.72E+08 8.98
!120 121 86.0 2.67E+10 1.78E+08 9.27

121 122 86.0 2.69E+10 1.90E+08 9.93
122 123 86.0 2.70E+10 1.87E+08 9.76
123 124 86.0 2.72E+10 1.81E+08 9.43
124 125 86.0 2.74E+10 1.77E+08 9.23
125 126 86.0 2.76E+10 1.74E+08 9.10
126 127 86.0 2.78E+10 1.73E+08 9.01
127 128 86.0 2.79E+10 1.71E+08 8.95

128 129 86.0 2.81E+10 1.71E+08 8.91
129 130 86.0 2.83E+10 1.70E+08 8.88
130 131 86.0 2.84E+10 1.70E+08 8.86

__ 131 132 86.0 2.86E+10 1.69E+08 8.84
132 133 86.0 2.88E+10 1.69E+08 8.82
133 134 ] 86.0 I 2.89E+10 1.69E+08 8.81

314 135 j 86.0 2.91E+10 ] 1.68E+08 8.79
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Appendix P9.2: Plant Temperature Rise Results

.Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTUlhr)

Plant
Temperature

Rise (°F)

K 135L 136 1 86.0 2.93E+10 1.68E+08 8.78
136 I 137 86.0 J-2.94E+10 1.68E+08 8.76
137 138 86.0 2.96E+10 1.68E+08 8.75
138 13-- i 86.0 6 2.98E+10 1.67E+08 8.74
13-9 140 86.0 {2.99E+10 1.67E+08 8.72

:: 140 -141 -" 86.0 t 3.01E+10 1.67E+08 8.71
141 142 ) 86.0 3.03E+10 1.67E+08 8.70
142 143 I 86.0 3.04E+10 1.66E+08 8.68
143 144 " 86.0 3.06E+10 1.66E+08 8.67
144 145 I 86.0 3.08E+10 1.83E+08 9.55

145 146 86.0 3.10E+10 2.07E+08 10.82
146 147 j 86.0 j 3.12E+10 1.97E+08 10.28
147 148 86.0 3.14E+10 j 1.85E+08 9.65
148 149 86.0 3.16E+10 I 1.77E+08 9.26
149 150 86.0 3.17E+10 1.72E+08 8.98
150 151 86.0 3.19E+10 j 1.69E+08 8.83
151 152 1 86.0 3.21E+10 1.67E+08 I 8.73
152 153 3 86.0 3.22E+10 3 1,66E+08f 8.67
153 154 f 86.0 3.24E+10j 1.65E+08 8.62

154 1 155 86.0 3.26E+10 1.64E+08 8.59
1 155 156 J 86.0 3.27E+10 1.64E+08 8.56

156 157 86.0 3.29E+10 1.64E+08 8.54

1 157 158 I 86.0 3.31E+10 1.63E+08 8.52
158 159 86.0 3.32E+10 1.63E+08 8.51
159 160 86.0 3.34E+10 1.63E+08 8.50

160 161 6 86.0 3.35E+10 -1.63E+08 1 8.48' 161 [ 6 86.0 3.7+0 162+8 84
16i 162 86.0 3.37E+10 1.62E+08 8.47

163 164 1 86.0 3.40E+10 1.62E+08 f 8.45
164 165 86.01 3.42E+10 1.62E+08 8.44

S16-5 166 f 86.0 I 3.44E+10 1.61E+08 8.43
165 -:16-:7: __1__E_ 8____ 8.41_

S166•--- 167 86.0 3.45E+10 1.61 E+08 8.41
167 168 86.0 3.47E+10 1.61E+08 f 8.40
168 169 86.0 3.48E+10 1.61E+08 8.39
169 170 86.0 3.50E+10 1.61E+08 8.38
170 171 86.0 3.52E+10 1.60E+08 8.38

171 172 86.0 3.53E+10 1.60E+08 8.37
172 173 86.0 3.55E+10 1.60E+08 8.36
173 174 86.0 3.56E+10 1.60E+08 8.35

174 175 86.0 3.58E+10 1.60E+08 8.34
175 176 86.0 3.60E+10 1.60E+08 8.33
176 177 86.0 [ 3.61E+10 1.60E+08 8.33
177 178 86.0 3.63E+10 1.59E+08 8.32

i 178 179 [ 86.0 3.64E+10 1.59E+08 8.31
179 180 86.0 3.66E+10 1.59E+08 8.30
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
Flow Rt UHS Heat
(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

180 181 86.0 1 3.68E+10 1.59E+08 8.29
181 182 86.0 1 3.69E+10 1.59E+08 8.29
182 183 1 86.0 3.71E+10 1.59E+08 8.28

6 184 1854 86.0 3.72E+10 1.58E+08 8.27
18 4J 185 J 86.0 3.74E+10 1.58E+08 8.26
185 186 86.0 3.75E+10 1.58E+08 8.25

18 16 187 86.0 3.77E+10 1.58E+08 8.24
187 188 86.0 3.79E+10 1.58E+08 8.24
188 18! 60 38E1 1.58E+08 8.23

189 190 86.0 3.82E+10 1.57E+08 8.22
190 191 86.0 3.83E+10 1.57E+08 8.21
191 192 86.0 3.85E+10 1.57E+08 8.20

192 193 86.0 3.86E+10 1.57E+08 8.20
193 194 86.0 3.88E+10 1.57E+08 8.19
194 195 86.0 3.90E+10 1.57E+08 8.18
195 196 86.0 3.91E+10 1.57E+08 8.17
196 197 86.0 3.93E+10 1.56E+08 8.17

197 { 198 86.0 3.94E+10 1.56E+08 8.16

198 199 86.0 3.96E+10 1.56E+08 8.15

199 200 86.0 3.97E+10] 1.56E+08 1 8.14
:200 201 86.0 3.99E+10 1.56E+08 7 8.14

201 202 86.0 4.01E+10 1.56E+08 8.13
202 203 86.0 4.02E+10 1.56E+08 8.12
203 204 86.0 4.04E+10 1.55E+08 8.11

204 205 86.0 4.05E+10 1.55E+08 8.11

K 205 206 86.0 4.07E+10 1.55E+08 8.10
206 207 86.0 4.08E+10 1.55E+08 8.09

1 207 ' 208 86.0 4.10E+10 1.55E+08 8.08
208 209 86.0 4.11E+10 1.55E+08 8.08

209 210 86.0 4.13E+10 1.55E+08 8.07
210 1 211 86.0 4.14E+10 1.54E+08 8.06
211 1212 J 86.0 j 4.16E+10 J 1.54E+08 I 8.05

S212il 213 86.0 , 4.18E+10 1.54E+08 ] 8.05

1 213 214 86.0 4.19E+10 1.54E+08 8.04
21-'•-4 215 86.0 4.21E+10 1.54E+08 8.03

ý1 215 216 1 86.0 J 4.22E+10 { 1.54E+08 8.02

216 217 I 86.0 4.24E+10 1.54E+08 8.02
217 6.218 ]86,0 J 4.25E+10 1.53E+08 8.01
218 ---219 - 86.0 4.27E+10 1.53E+08 8.00

219 220 86.0 4.28E+10 1.53E+08 8.00
220 -- 221 86.0 4.30E+10 1.53E+08 7.99

'221 222 86.0 4.31E+10 1.53E+08 7.98
222 223 86.0 4.33E+10 1.53E+08 7.98
223 I 224 86.0 4.34E+10 1.53E+08 7.97
224 225 1 86.0 4.36E+10 1.53E+08 7.96
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
. . . UHS Heat(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

225 1 226 86.0 4.37E+10 1.52E+08 7.96
226 227 86.0 4.39E+10 1.52E+08 7.95
227 L 228 86.0 4.41E+10 1.52E+08 7.95
"22 " 229 86.0 4.42E+10 1.52E+08 1 7.94229 230 86.0 j 4.44E+10 1.52E+08 7.93230 231 86.0 J 4.45E+10 1.52E+08 793
23129 232 1 86.0 4.47E*10 1.52E+08 7.92

232 233 86.0 4.48E+10 1.52E+08 7.92

233_ 234 86.0 . 4.50E+10 1.52E+08 7.91
234 235 86.0 4.51E+10 J 1.51E+08 7.91
235 236 5 86.0 4.53E+10 1.51E+08 7.90

236 237 J 86.0 4.54E+10 1 1.51 E+08 7.90
237 238 : 86.0 4.56EE+10 11.51E+08 7.89
238 239 3 86.0 4.57E+10 j 1.51E+08 7.88
239 240 86.0 4.59E+10 1.51E+08 7.88

240 241 86.0 4.60E+10 . 1.51E+08 7.87
241 242 86.0 4.62E+10 1.51E+08 7.87
242 243 86.0 4.63E+10 1.51E+08 7.86
243 244 1 86.0 4,65E+10 1.51E+08 7.86
244 245 86.0 4.66E*10 1.50E+08 7.85
245 246 86.0 4.68E+10 1.50E+08 7.85
2-46 247 86.0 4.69E+10 1.50E+08 7.84
247 248 86.0 4.71E+10 1.50E+08 3 7.84
248 249 86.0 4.72E+10 1.50E+08 7.83

249 250 1 86.0 3 4.74E+10 L 1.50E+08 7.83
250 251 86.0 4.75E+10 1.50E+08 7.82

251 252 86.0 4.77E+10 1.50E+08 7.82
252 253 86.0 4.78E+10 1.50E+08 7.81

253 254 86.0 4.80E+10 1.50E+08 [ 7.81
254 255 86.0 4.81E+10 1.49E+08 7.80

255 256 86.0 34.83E+10 1.49E+08 7.80
256 j 257 86.0 4.84E+10 1.49E+08 7.79

ij 257 i 258 86.0 4.86E+10 1.49E+08 7.79
'! 258 259 86.0 4.87E+10 1.49E+08 7.78

25- 260 3 86.0 4.89E+10 1.49E+08 7.78
260 261 86.0 4.90E+10 1.49E+08 . 7.77
261 262 86.0 4.92E+10 1.49E+08 7.77
262 263 86.0 4.93E+10 1.49E+08 7.76
263 264 86.0 4.95E+10 1.49E+08 7.76
264 265 J 86.0 4.96E+10 1.48E+08 7.75
265 266 j 86.0 4.98E+10 1.48E+08 7.75
266 267 86.0 4.99E+10 1.48E+08 7.74
267 268 86.0 5.01E+10 1.48E+08 7.74
268 269 3 86.0 5.02E+10 1.48E+08 7.73

269 [ 270 86.0 5.04E+10 1.48E+08 7.73
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Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
owfat "UHS Heat(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

270 271 86.0 j 5.05E+10 1.48E+08 7.72
271 272 86.0 5.07E+10 ,[ 1.48E+08 7.72
272 273 86.0 5.08E+10 1 1.48E+08 7.71
273 274 86.0 5.09E+10 1.48E+08 7.71
274 275 86.0 5.11E+10 1.48E+08 7.70
275 276 86.0 5.12E+10 1.47E+08 7.70
276 277 86.0 5.14E+10 1.47E+08 7.69
S277 J278 I. 86.0 5.15E+10 1.47E+08 7.69
277 279 86.0 5.17E+10 1.47E+08 7.69

2798 2807 86.0 5.18E+10 1.47E+08 7.68
28270 281 86.0 1 5.20E+10 1.47E+08 7.68

281 282 j 86.0 5.21E+10 1.47E+08 7.67
I 282 283 86.0 5.23E+10 1.47E+08 7.67

,, 283 284 86.0 5.24E+10 1.47E+08 7.67
284 285 86.0 5.26E+10 1.47E+08 7.66
285 286 86.0 5.27E+10 1.47E+08 7.66
286 287 86.0 5.27E+10 1.47E+08 7.65

286 288 86.0 5.30E+10 1.47E+08 7.65
288 289 86.0 5.32E+10 1.46E+08 7.65
289 290 86.0 - 5.33E+10 1.46E+08 7.64
290 291 86.0 5.34E+10 1.46E+08 7.64
291 292 86.0 5.36E+10 1.46E+08 7.63
292 293 86.0 5.37E+10 1.46E+08 7.63

,:293 294 86.0 5.39E+10 1.46E+08 7.63
29493 295 86.0 5.40E+10 1.46E+08 7.62

2954 296 86.0 5.42E+10 1.46E+08 7.62
296 297 6 86.0 5.43E+10 1.46E+08 7.62
297 298 86.0 [5.45E+10 1.46E+08 7.61

9 297 299 86.0 5.46E+10 1.46E+08 7.61

299 300 2 86.0 5.48E+10 1.46E+08 7.61
300 301 86.0 5.49E+10 1.46E+08 7.60
301 302 86.0 5.50E+10 1.46E+08 7.60

302 303 I 86.0 5.52E+10 1.45E+08 7.59

K 303 304 1 86.0 5.53E+10 1.45E+08 7.59
I! 304 I 305 86.0 5.55E+10 1.45E+08 7.59

305 306 86.0 j5.56E+10 1.45E+08 7.58

S306 307 86.0 5.58E+10 I 1.45E+08 7.58
307 308 186.0 0 5.59E+10 1.45E+08 7.58
308 309 . 86.0 5.61E+10 1.45E+08 7.57~309 310 i 86.0 5.62E+10 1.45E+08 7.57
310 311 0 , 86.0 1 5.64E+10 1.455+08 7.57

311 3121 86.0 5.65E+10 1.45E+08 7.56
311 313 2 86.0 5.66E+10 1.45E+08 7.56

.313 314 86.0 5.68E+10 1.45E+08 7.55
314 315 86.0 5.69E+10 1.45E+08 7.55
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flo RateIntegrated
Flow Rate Heat
(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise ('F)

315 3161 86.0 5.71E+I0 1.45E+08 7.55
316 317 86.0 5.72E+10 1.45E+08 7.54

317 318 86.0 5.74E+10 1.44E+08

318 319 86.0 5.75E+10 1.44E+08 7.54
319 320 86.0 5.77E+10 1.44E+08 7.53
320 -32- C 86.0 5.78E+10 1 1.44E+08 7.53
321 322 86.0 5.79E+10 1.44E+08 7.53

_,_322 323 _ _ 86.0 I 5.81E+10 1.44E+08 7.52
323 324 86.0 5.82E+10 1.44E+08 7.52
324 325 86.0 5.84E+10 1.44E+08 7.52
325 326 86.0 [ 5.85E+10 1.44E+08 7.51

. 326 327 86.0 5.875E+10 1.44E+08 7.51
327 328 86.0 5.88E+10 1.44E+08 7.51

328 329 86.0 5.90E+10 1.44E+08 7.50

i3 329 330 86.0 5.91E+10 1.44E+08 7.50
330 331 86.0 5.92E+10 1.44E+08 7.49

331 332 86.0 5.94E+10 1.44E+08 7.49
331 333 86.0 5.95E+10 1.43E+08 7.49

3 333 333 86.0 5.95E+10 1.43E+08 7.49

333 334 86.0 r 5.97E+10 1.43E+08 7.48
3 335 335 86.0 5.98E+10 1.43E+08 j. 7.48

35 336 86.0 6.01E+10 1.43E+08 7.48
336 337 8 86.0 6.02E+10 1.43E+08 7.47
337 338 j 86.0 6.02E+10 1.43E+08 [ 7.47

833 339 86.0 6.04E+10 1.43E+08 7.47

339 340 3 . 86.0 6.05E+10 1.43E+08 7.46
340 341 860 6.07E+10 1.43E+08 7.46

1! 342 3423 86.0 _6108E+10 1.43E+08_ 7.45
1: 341 342 86.0 6.10E+10 1.43E+08 7.45
P1 342 343 86.0 6.12E+10 1.43E+08 7.45

3 34 344 86.0 j 6.14E+10 1.43E+08 7.45

S35 3 [ 86.0 6.14E+10 1.43E+08 7.45
4-"- 346 86.0 6.14E+10 1.43E+08(744

347 348 86.0 6.17E+10 1.42E+08 7.44
348 349 86.0 6.18E+10 1.42E+08 7.43
349 350 86.0 I 6.20E+10 I 1.42E+08 7.43
350 351 86.0 6.21E+10 1.42E+08 7.43
351 352 2 86.0 6.22E+10 1.42E+08 7.42

11 352 353 86.0 I 6.24E+10 1.42E+08 7.42

11 353 354 86.0 -. 6.25E+10 1.42E+08 7.42
354 355 86.0 6.27E+10 1.42E+08 7.41

5355, 356 I 86.0 6.28E+10 1.42E+08 7.41
356 357 86.0 6.29E+10 1.42E+08 7.41

;357 358 ! 86.0 6.31E+10 1.42E+08 7.40
358 359 -86.0 6.32E+10 1.42E+08 7.40

360 86.0 6.34E+10 1.42E+08 7.40
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
(cfs. UHS Heat(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

360 I 361 86.0 6.35E+10 1.42E+08 7.39
361 362 t 86.0 6.37E+10 1.42E+08 7.39
362 I 363 860 - 6.38E+10 1 1.42E+08 7.39
363- 364 86.0 6.39E+10 1.41E+08 7.38
364 365 86.0 6.41E+10 1.41 E+08 7.38
365 366 86.0 6.42E+10 1.41E+08 7.38
366 367 86.0 6.44E+10 1.41E+08 7.37
367 368 86.0 6.45E+10 1.41E+08 7.37
368 369 86.0 6.46E+10 1.41E+08 7.37
369 370 86.0 6.48E+10 1.41E+08 7.36
370 371 86.0 6.49E+10 1.41E+08 7.36
371 372 86.0 6.51E+10 1.41E+08 7.36
372 373 86.0 6.52E+10 1.41E+08 7.35
373 374 86.0 6.54E+10 1.41E+08 7.35

374 375 86.0 6.55E+10 1.41E+08 7.35

375 376 86.0 6.56E+10 : 1.41E+08 7.34
376 377 86.0 6.58E+10 [ 1.41E+08 7.34
377 378 86.0 6.59E+10 1.41E+08 7.34

,378 379 86.0 6.61E+10 1.41E+08 7.33
379 380 86.0 6.62E+10 1.40E+08 7.33
37 [ 381 86.0 6.63E+10 1.40E+08 7.33

3381 382 86.0 [ 6.65E+10 1.40E+08 7.33
1 382 383 86.0 6.66E+10 1.40E+08 7.32

383 384 86.0 I 6.68E+10 1.40E+08 7.32

384 385 86.0 I 6.69E+10 1.40E+08 7.32

384 3856 86.0 6.69E+10 f1.40E+08 7.32
385 386 86.0 I 6.70E+10 1.40E+08 7.31
386 3878 86.0 6.73E+10 1.40E+08 7.31

,38 38987 86.0 6.75E+10 1.40E+08 7.31
388 389 86.0 6.76E+10 1.40E+08 7.30
389 390 86.0 j6.75E+10 I1.40E+08 7.30
390 391 i 86.0 6.79E+10 1.40E+08 7.30
391 392 86.0 6.79E+10 1.40E+08 7.29
392 393 86.0 6.82E+10 1.40E+08. 7.29

t" 394 395 86.0 6.83E+10 1.40E+08 7.29

,,_3935 396 86.0 6.84E+10 .- 1.39E+08t 7.28396 395 86.0 1 6.83E+10 1.40E+08 7.28

_;_397 396 86.0 16.84E+10 1.39E+08 7.28

396 397 86.0 6.86E+10 1.39E+08 7.28
397 398 86.0 6.87E+10 1.39E+08 7.27

0398 40399 86.0 6.89E+10 1.39E+08 7.27

399 400 86.0 6.90E+10 1.39E+08 7.27400 401 86.0 6.91E+10 1.39E+08 7.27

401 402 86.0 6.93E+10 1.39E+08 7.26
402 403 86.0 6.94E+10 I 1.39E+08 7.26

i 403 404 86.0 I6.95E+10 I1.39E+08 I 7.26
II404 405 I 86.0 6.97E+10 1 1.39E+08 7.25
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Appendix P9.2: Plant Temperature Rise Results

',Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTUlhr)

Plant
Temperature

Rise (°F)

405 406 86.0 6.98E+10 1.39E+08 7.25
406 407 86.0 7.00E+10 1.39E+08 7.25
407 - 408 86.0 7.01E+10 f 1.39E+08 7.24
408 409 86.0 7.02E+10 1.39E+08 7.24

409 410 - - 86.0 7-04E+10 1.39E+08 7.24
410 411 86.0 7.05E+10 1.39E+08 7.23
411 412 I 86.0 7.07E+10 1.39E+08 7.23
412 413 . 86.0 7.08E+10 1.38E+08 7.23

I 413 414 86.0 7.09E+10 L 1.38E+08 7.23
414 415 86.0 7.11EE+10 1.38E+08 7.22
415 416 1 86.0 7.12E+10 1.38E+08 7.22
416 417 86.0 7.14E+10 1.38E+08 7.22

417 418 86.0 7.15E+10 1.38E+08 7.21
418 419 86.0 7.16E+10 1.38E+08 7.21
419 420 86.0 7.18E+10 1.38E+08 7.21
420 421 86.0 [ 7.19E+10 1.38E+08 7.20
421 422 86.0 7.20E+10 1.38E+08 7.20
422 423 86.0 7.22E+10 1.38E+08 7.20

____423 424 _ 86.0_ 7.23E+10 1.38E+08 7.20
424 . 425 86.0 _ 7.25E+10 1.38E+08 7.19
425 426 86.0 7.26E+10 1.38E+08 7.19
425 427 86.0 7.27E+10 1.38E+08 __7.19
427 428 86.0 7.29E+10 1.38E+08 7.19

428 429 86.0 7.30E+10 1.38E+08 7.19
429 430 86.0 7.31E+10 1.38E+08 7.18
430 431 86.0 7.33E+10 1.38E+08 7.18

431 432 86.0 7.34E+10 1.38E+08 7.18

3 433 433 86.0 7.36E+10 1.37E+08 7.18
431 434 86.0 7.37E+10 1.37E+08 7.17

434 435 86.0 7.38E+10 1.37E+08 7.17
435 436 86.0 7.40E+10 1.37E+08 7.17

__436 437_ 86.0 7.31E+10 1.37E+08 7.17
437 438 86.0 7.42E+10 1.37E+08 7.16
438 439 86.0 7.44E+10 1.37E+08 7.16

__439 440 86.0 7.45E+10 1.37E+08 7.16

440 441 86.0 7.47E+10 1.37E+08 7.16

143 442 86.0 7.48E+10 1.37E+08 7.15
442 443 86.0 7.49E+10 1.37E+08 7.15

;1 443 442 86.0 7.51E+10 1.37E+08 7.15

1 444 445 _ 86.0 7.52E+-0 1_37E+0 7.15
445 446 j 86.0 7.53E+10 1.37E+08 7.14
446 447 86.0 7.55E+10 1.37E+08 7.14

447 448 I 86.0 7.56E+10 1.37E+08 7.14

448 449 86.0 7.57E+10 1.37E+08 7.14

S449 1450 ] 86.0 7.59E+10 1.37E+08 7.14
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Appendix P9.2: Plant Temperature Rise Results

Starting
* Time
* (hr)

Ending
Time
(hr)

Flow Rate Integrated
UHS Heat(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise ('F)

450 451 86.0 7.60E+10 1.37E+08 7.13
451 452 86.0 7.62E+10 1.37E+08 7.13

S452 453 86.0 7.63E+10 1.37E+08 7.13
S453 454 86.0 I 7.64E+10 1.37E+08 7.13

454 455 86.0 7.66E+10 1.36E+08 7.12
455 456 86.0 7.67E+10 1.36E+08 7.12
456 457 86.0 7.68E+10 1.36E+08 7.12
457 458 86.0 J 7.70E+10 1.36E+08 7.12
458 459 86.0 7.71E+10 1.36E+08 7.11
459 460 86.0 7.72E+10 1.36E+08 7.11
460 461 86.0 7.74E+10 1.36E+08 7.11
461 462 86.0 7.75E+10 1.36E+08 7.11
462 463 86.0 7.77E+10 1.36E+08 7.11
463 464 86.0 7.782+10 1.36E+08 7.10
464 465 86.0 7.79E+10 1.36E+08 7.10
465 466 86.0 7.81E+10 1.36E+08 7.10
466 467 86.0 7.82E+10 1.36E+08 7.10
467 468 86.0 7.832+10 1.36E+08 7.09
468 469 86.0 7.85E+10 1.36E+08 7.09
469 470 86.0 7.86E+10 r 1.36E+08 7.09

' 470 471 86.0 7.87E+10 I 1.362+08 7.09
471 472 86.0 7.89E+10 1.36E+08 7.08
472 473 86.0 7.90E+10 1 1.36E+08 7.08

473 474 1 86.0 7.92E+10 1.36E+08 7.08
474 475 86.0 7.93E+10 1.362+08 7.08
475 476 86.0 7.94E+10 1.36E+08 7.08
476 477 86.0 7.96E+10 1.35E+08 7.07
477 478 86.0 797E+10 1.35E+08 7.07
478 479 86.0 7982+10 1.35E+08 7.07

___479 480 86.0 8.00E+10 1.35E+08 7.07
480. 481 86.0 8.01E+10 1.35E+08 7.06
481 482 86.0 ] 8.02E+10 1.35E+08 7.06

482 483 86.0 8.04E+10 1.35E+08 7.06
, 483 484 86.0 8.05E+10 1.35E+08 7.06

484 485 86.0 8.06E+10 1.35E+08 7.05
485 486 86.0 8.08E+10 1.35E+08 7.05
486 487 86.0 8.09E+10 1.35E+08 7.05
487 488 86.0 I 8.10E+10 1.35E+08 7.05
488 489 j 860 I 8.12E+10 1.35E+08 7.05

489 490 1 86.0 8.13E+10 1.35E+08 7.04
490 491 86.0 8.15E+10 1.35E+08 7.04

l-491 492 86.0 8.16E+10 1.35E+08 7.04
492 J 493 86.0 8.17E+10 1.35E+08 7.04
493 1 494 86.0 8.19E+10 1.35E+08 7.04

i494 495 86.0 8.20E+10 I 1.35E+08 7.03
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated Heat Rate

UHS Heat I per
Timestep

Load (BTU); (BTU/hr)

Plant
Temperature

Rise (*F)

495 496 86.0 8.21E+10 1.35E+08 7.03
496 497 86.0 8.23E+10 1.35E+08 7.03
497 498 86.0 8.24E+10 1.35E+08 7.03

498 499 l 86.0 8.25E+10 1.35E+08 7.02
499 500 I 86.0 8.27E+10 1.35E+08 7.02
500 501 j 86.0 8.28E+10 1.34E+08 7.02
501 502 J 86.0 8.29E+10 1.34E+08 { 7.02
502 503 I 86.0 8.31E+10 1.34E+08 7.02
503 504 86.0 8.32E+10 1.34E+08 7.01
504 505 86.0 8.33E+10 1.40E+08 7.33

505 506 86.0 8.35E+10 1.52E+08 7.93
506 507 86.0 8.36E+10 1.50E+08 7.83
507 508 86.0 8.38E+10 1.44E+08 7.51

508 509 86.0 8.39E+10 1.40E+08 7.33
510 86.0 8.41E+10 1.38E+08 7.20

510 511 86.0 8.42E+10 1.36E+08 7.11
511 512 { 86.0 8.43E+10 1.35E+08 7.07

512 513 J 86.0 8.45E+10 1.35E+08 7.04
513 514 86.0 8.46E+10 1.35E+08 7.02
514 515 I 86.0 18.47E+10 1.34E+08 7.01

515 516 86.0 8.49E+10 1.34E+08 7.00
516 517 86.0 8.50E+10 1.34E+08 6.99
517 518 86.0 8.51E+10 1.34E+08 6.99
518 519 86.0 18.53E+10 1.34E+08 6.99
519 f 520 1 86.0 1 8.54E+10 1.34E+08 6.98
520 521 " 86.0 T 8.55E+10 1.34E+08 6.98
521 522 { 86.0 8.57E+10 1.34E+08 6.98

1ý 522 523 86.0 J 8.58E+10 1.34E+08 6.97
523 524 j 86.0 18.59E+10 1.34E+08 6.97
524 525 1 86.0 8.61E+10 1.34E+08 6.97

S525 526 86.0 I 8.62E+10o 1.33E+08 6.97
526 527 86.0 & j 8.63E+10 1.33E+08 6.97
527 528 86.0 I 8.65E+10 1.33E+08 6.96

528 529 86.0 ]. 8.66E+10 I 1.33E+08 6.96
529 530 86.0 8.67E+10 1.33E+08 6.96
530 531 860 8.69E+10 1.33E+08 [ 6.96
531 532 86.0 8.70E+10 1.33E+08 6.95

532 533 86.0 8.71E+10 1.33E+08 6.95

533 534 86.0 8.73E+10 1.33E+08 6.95
534 535 86.0 8.74E+10 1.33E+08 6.95
535 536 f 86.0 8.75E+10 1.33E+08 6.95
536 537 86.0 8.77E+10 1.33E+08 6.95

537 538 86.0 8.78E+10 1.33E+08 6.94
538 539 86.0 8.79E+10 I1.33E+08 6.94
539 540 86.0 8.81E+10 1.33E+08 6.94
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (OF)

540 541 86.0 8.82E+10 1.33E+08 6.94
541 542 86.0 J 8.83E+10 1.33E+08 6.93
542 543 86.0 8.85E+10 I 1.33E+08 6.93

- [3 544 86.0 8.86E+10 1.33E+08 6.93
544 545 J 86.0 8.87E+10 1.33E+08 6.93
545 546 86.0 8.89E+10 1.33E+08 6.93
546 547 86.0 8.90E+10 [ 1.33E+08 6.92
547 548 T 86.0 18.91E+10 1.33E+08 6.92

548 549 86.0 f 8.93E+10 1.33E+08 6.92
549 550 86.0 8.94E+10 1.33E+08 6.92
550 551 86.0 8.95E+10 1.32E+08 6.92
551 552 86.0 8.97E+10 1.32E+08 6.91
552 553 . 86.0 8.98E+10 1.32E+08 6.91
553 554 86.0 8.99E+10 1.32E+08 6.91
554 555 86.0 9.01E+10 1.32E+08 6.91

555 556 86.0 9.02E+10 1.32E+08 6.91
556 557 86.0 9.03E+10 1.32E+08 6.90

557 558 86.0 9.05E+10 1.32E+08 6.90
558 559 86.0 9.06E+10 1.32E+08 6.90
559 560 86.0 9.07E+10 1.32E+08 6.90

L P560 561 86.0 9.09E+10 1.32E+08 6.90
561 562 86.0 9.10E+10 1.32E+08 6.90
562 563 86.0 9.11E+10 1.32E+08 6.89
563 564 86.0 9.13E+10 1.32E+08 6.89
564 565 86.0 9.14E+10 1.32E+08 6.89
565 566 86.0 9.15E+10 1.32E+08 6.89
566 567 86.0 9.17E+10 1.32E+08 6.89
567 568 86.0 9.18E+10 1.32E+08 6.89

1F 568 569 86.0 9.19E+10 1.32E+08 6.88
' 569 570 86.0 9.20E+10 1.32E+08 6.88

570 571 86.0 9.22E+10 1.32E+08 6.88
571 572 86.0 9.23E+10 1.32E+08 6.88
572 573 86.0 9.24E+10 1.32E+08 6.88
573 574 I 86.0 9.26E+10 1.32E+08 6.88

_,_574 575 86.0 9.27E+10 1.32E+08 6.87
575 576 86.0 9.28E+10 1.32E+08 6.87
576 577 86.0 9.30E+10 1.32E+08 6.87
577 578 86.0 9.31E+10 1.32E+08 6.87
578 579 86.0 9.32E+10 1.32E+08 6.87
579 580 86.0 9.34E+10 1.32E+08 6.86
580 581 86.0 9.35E+10 1.31E+08 6.86

!1581 582 86.0 9.36E*10 1.31E+08 6.86
582 583 I 86.0 9.38E+10 1.31E+08 6.86
583 584 86.0 9.39E+10 1.31E+08 6.86
584 585 86.0 9.40E+10 1.31E+08 6.86

PROJECT NO. 11333-297



CALCULATION NO. L-002457 REVISION NO. 8 ATTACHMENT P, PAGE P52 of P58

Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (OF)

S585 586 1 86.0 942E+10 1.31E+08 6.86
586 I 587 I 86.0 9.43E+10 1.31E+08 J 6.85
587 T 588 86.0 9.44E+10 1.31E+08 6.85
588 589 86.0 9.45E+10 I 1.31E+08 6.85
589 } 590 86.0 9.47E+10 1.31E+08 6.85
590 591 j 86.0 9.48E+10 1.31E+08 6.85
591 592 86.0 9.49E+10 1.31E+08 6.85
592 593 86.0 9.51E+10 1.31E+08 6.84
593 594 j 86.0 9.52E+10 1.31E+08 6.84
594 ' 595 I 86.0 3 9.53E+10 1.31 E+08 6.84
ý595 596 86.0 9.55E+10 1.31E+08 6.84
596 597 J 86.0 9.56E+10 J 1.31E+08 6.84
597 598 86.0 9.57E+10 3 1.31E+08 6.84
598 599 J 86.0 9.59E+10 3 1.31E+08 6.83
599 600 86.0 9.60E+10 1.31E+08 6.83

1; 600 601 86.0 9.61E+10 1.31E+08 6.83
01 602 86.0 9.62E+10 .1.31E+08 6.83

i--602 603 3 86.0 9.64E+10 1.31E+08 1-6.83
603 604 86.0 9.65E+10 1.31E+08 6.83
604 605 86.0 9.66E+10 1.31E+08 6.82
8605 606 86.0 9.68E+10 1.31E+08 6.82

I: 606 607 86.0 39.69E+10 1.31E+08 6.82
607 608 86.0 9.70E+10 1.31E+08 6.82

608 609 j 86.0 9.72E+10 1.31E+08 6.82
609 610 I 860 9.73E+10I 1.31E+08 6.82
610 611 I 86.0 9.74E+10- 1.31E+08 6.81

611 612 86.0 3 9.76E+10 1.31E+08 6.81
612 613 86.0 9.77E+10 1.30E+08 6.81
613 614 86.0 9.78E+10 t 1.30E+08 6.81
614 615 86.0 3 9.79E+10 1.30E+08 6.81
615 616 3 86.0 9.81E+10 1.30E+08 6.81
616 617 86.0 9.82E+10 1.30E+08 6.81
617 618 J 860 9.83E+10 1.30E+08 6.80
618 j 619 86.0 9.85E+10 I 1.30E+08 6.80
619 620 86.0 9.86E+10 1.30E+08 6.80

ý, 620 621 86.0 9.8L7E+10 1.30E+08 6.80
621 622 86.0 9.89E+10 1.30E+08 6.80

!1 622 623 { 860 9.90E +10 j 1.30E+08 6.80
623 624 86.0 9.91E+10 1.30E+08 6.79

624 625 86.0 9.92E+10 " 1.30E+08 6.79

11 625 626 86.0 9.94E+10 1.30E+08 6.79
626626 627 86.0- 9.95E+10 1.30E+08 6.79

627 628 3 86.0 9.96E+10 1.30E+08 6.79
628 629 86.0 9.98E+10 1.30E+08 6.79
629 630 I 86.0 9.99E+10 1 1.30E+08 6.78
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Appendix P9.2: Plant Temperature Rise Results

;Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)~

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

630 631 86.0 1.00E+11 1.30E+08 6.78
631 632 86.0 1.00E+1I 1.30E+08 6.78

632 633 86.0 1.00E+-1 I 1.30E+08 678
633 I 634 86.0 1.00E+11 1.30E+08 6.78
634 635 86.0 -1.01E+11i 1.30E+08 6.78
635 636 86.0 1.01E+11 L 1.30E+08 6.77
6-3"5-- -- '6-37 86.0 1.01E+11 1.30E+08 6.77
637 638 86.0 1.01E+11 1.30E+08 6.77

638 639 . 86.0 [ 1.01E+11 1.30E+08 6.77
639 640 86.0 I 1.01E+11 1.30E+08 6.77
640 641 _ 86.0 1.01E+11 1.30E+08 6.77
641 642 [ 86.0 1.01E+11 1.30E+08 6.77
642 643 86.0 1.02E+11 1.30E+08 6.76
643 644 86.0 1.02E+11 1.30E+08 6.76
643 644 86.0 1.02E+11 1.30E+08 6.76
644 645 86.0 1.02E+11 1.30E+08 6.76
645 646 86.0 1.02E+11 1.29E+08 6.76
646 647 86.0 1.02E+ 11 1.29E+08 6.76
64 8 86.0 1.02E+11 1.29E+08 6.76
648 649 86.0 1.02E+11 1.29E+08 6.75
659 651 86.0 1.02E+11 1.29E+08 6.75
651 652 86.0 1.03E+11 1.29E+08 6.75
652 653 86.0 1.03E+11 1.29E+08 6.75
653 654 86.0 1.03E+11 1.29E+08 6.75
654 655 86.0 1.03E+11 1.29E+08 6.75

7ý655 656 86.0 1.03E+11 1.29E+08 6.74
11 656 657 86.0 1.03E+11 1.29E+08 6.74

657 658 86.0 1.03E+11 1.29E+08 6.74
658 659 86.0 I 1.04E+11 1.29E+08 6.74
659 660 9 86.0 I1.04E+1 1 1.29E+08 6.74
656 661 86.0 1.04E+11 1.29E+08 6.74
6618 662 86.0 1.04E+11 1.29E+08 6.74
6629 663 86.0 1.04E+11 1.29E+08 6.73
663 664 86.0 1.04E+11 1.29E+08 6.73
664 665 86.0 1.04E+11 1.29E+08 6.73
665 666 86.0 1.04E+11 I 1.29E+08 6.73
66665 667 86.0 1.04E+11 1.29E+08 6.73

6 666 668 86.0 1.05E+11 1.29E+08 6.73
6 667 669 86.0 I 1.05E+11 1.29E+08 6.73

___668 669 86.0 1.05E+1 1 1.29E+08 6.72
669 1 670 86.0 1.05E+1 1 1.29E+08 6.72
670 671 86.0 1.05E+11 1.29E+08 6.72
671 672 86.0 1.05E+11 1.29E+08 6.72
672 673 86.0 1.05E+11 1.29E+08 6.72

:673 674 J 86.0 1.06E+11 1.29E+08 6.72
674 675 86.0 1.06E+11 1.29E+08 6.71
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTU/hr)

Plant
Temperature

Rise (*F)

675 676 I 86.0 1 1.06E+11 J 1.29E+08 6.71
,676 677 86.0 . 1.06E+11] 1.29E+08 6.71
677 678 86.0 1.06E+11 I1.29E+08 6.71
678 679 86.0 1.06E+11 J 1.29E+08 6.71
679 . 680 86.0 1.06E+11 1.28E+08 6.71
680 I 681 86.0 1.06E+11 1.28E+08 6.71
, 681 682 J 86.0 1.07E+11 J 1.28E+08 6.70

682 683 J 86.0 1.07E+11 1.28E+08 6.70
683__4 684 86.0 1.07E+11 1.28E+08 6.70

* 684 685 I 86.0 1.07E+11 1.28E+08 6.70
1 685 686 J 86.0 1.07E+11 1.28E+08 6.70

686 687 86.0 . 1.07E+11 1.28E+08 6.70
6878 688 J 86.0 I1.08E+11 1.28E+08 6.69
688 689 J 86.0 1.08E+11 . 1.28E+08 6.69
689 690 86.0 1.08E+11 1.28E+08 6.69
690 691 J 86.0 1.08E+11 1.28E+08 6.69
691 692 86.0 1.08E+11 1.28E+08 6.69
692 693 86.0 1 1.08E+11 1.28E+08 . 6.69
693 694 86.0 1.08E+11 1.28E+08 6.69

' 694 695 86.0 1.08E+11 1.28E+08I 6.68

69 695 86.0 1.08E+11 1.28E+08 __6.68

695 696 86.0 ] 1.09E+11 1.28E+08 T 6.68
696 697 I 86.0 I 1.09E+1 1 1.28E+08 6.68
698 698 86.0 1.09E+1 1 1.28E+08 6.68
698 7 69 9 86.0 7 1.09E+11 1.28E+08 6.68

970 700 1 86.0 1 1.09E+11I 1.28E+08 6.68

700 701 i 86.0 1.09E+11 1.28E+08 6.67
0 702 702 I 86.0 1.09E+11 { 1.28E+08 6.67

702 703 4 86.0 .1.09E+11 1.28E+08 6.67

7034. 7045 86.0 J 1.10E+11 1.28E+08 6.67
70 7056- 86.0 I 1.10E+11 1.28E+08 6.67

:706 707 86.0 1.10E+11 1.28E+08 6.67
706 707 J 86.0 b 1.10E+11 1.28E+08 6.67
707 708 86.0 1 1.10E+11 1.28E+08 6.66
708 710 j 86.0 ] 1.10E+11 1.28E+08 6.66
710 711 f 86.0 i1.10E+11 1.28E+08 6.66
711 712 86.0 1.10E+11 1.28E+08 6.66
712 713 86.0 1.11E+11 1.28E+08 6.66

U 713 7145 86.0 I 1.11E+11 1.28E+08 6.66
714 715 86.0 f 1.11E+11 1.27E+08 6.65
715 .27E+08 6.65
716 717 J 86.0 1.11E+11 J1.27E+08 6.65
717 I718 86.0 11.11E+11 {1.27E+08 6.65
718 719 1 86.0 1.11E+11 1.27E+08 6.65

720 3 86.0 1.11E+11 1.27E+08 6.65
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Appendix P9.2: Plant Temperature Rise Results

Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate
(cfs)

Integrated
UHS Heat

Load (BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

720 721 86.0 l.12E+ll 1.27E+08 6.65
721 722 86.0 1.12E+11 1.27E+08 6.64
723 724 86.0 1.12E+11 1.27E+08 6.64
724 725 86.0 I1.12E+1 1 1 . 6.64
72524 726 86.0 1.12E+11 1.27E+08 6.64
726 727 86.0 1.12E+11 1.27E+08 6.64
727 728 86.0 1.12E+11 1.27E+08 6.64
728 729 86.0 1.12E+11 I 1.27E+08 6.64
729 723 86.0 1.13E+11 [1.27E+08 6.64

'3729 731 86.0 1.13E+11i 1.27E+08 6.63
731 732 86.0 1.13E+11 1.27E+08 6.63

732 733 86.0 1.3+11-j1.E- 0 ~6.63
732 j 734 86.0 1.13E+11 1.27E+08 6.63
7341 735 86.0 1.13E+11 1.27E+08 6.63
735 736 f 86.0 1.13E+11 1.27E+08 6.63
735 736 733 86.0 1.14E+11 1.27E+08 6.63
737 6 738 86.0 1.14E+11 1.27E+08 6.63

;7347 3 860 13E1 1.27E+08 6.62

738 739 86.0 1.14E+11 1.27E+08 6.62
739 740 86.0 1.14E+11 1.27E+08 6.62
740 741 86.0 1.14E+11 1.27E+08 6.62
741 742 86.0 1.14E+11 1.27E+08 6.62
742 743 86.0 1.14E+11 1.27E+08 6.62

743 744 86.0 1.15E+11 1.27E+08 6.62
744 745 86.0 1.15E+11 1.27E+08 6.62
745 746 86.0 1.15E+11 1.27E+08 6.62
746 747 86.0 1.1-5E+11 1.27E+08 6.61
747 748 86.0 1.15E+11 1.27E+08 6.61
748 749 86.0 1.15E+ 11 1.27E+08 6.61
749 750 86.0 j 1.15E+11 1.27E+08 6.61

75 750 751 86.0 1.15E+11 1.27E+08 6.61
751 7 752 86.0 1.16E+11 1.27E+08 6.61

752 753 86.0 1.16E+11 1.27E+08 6.61
753 754 86.0 1.16E+11 1.27E+08 6.61

__7514 755 86.0 1 1.16E+11 1.27E+08 6.60
:1 755 756 86.0 1.16E+11 1.26E+08 6.60

Ii ~~-T 753i 75 0-1.6+1 126C+08- 6.60

756 757 86.0 1.16E+117126E+08 6.60
S757 758 86.0 1.16E+11 1.26E+08 6.60

__758 759__ 86.0 1.16E+11 1.26E+08 6.60
760 760 86.0 1.17E+11 1.26E+08 6.60
760 760 86.0 1.17E+11 1.26E+08 6.60

; 761 762 •t 86.0 1.17E+11 1.26E+08 6.60

762 763 86.0 1.17E+11 1.26E+08 6.59
163 76 764 86.0 1.17E+11 1.26E+08 6.59

764 J 765 86.0 1.17E+11 I 1.26E+08 6.59
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Appendix P9.2: Plant Temperature Rise Results

,Starting
Time
(hr)

Ending
Time
(hr)

Flow Rate Integrated
OW Kae"UHS Heat
(cfs) Load (BTU)

Heat Rate
per

Timestep
(BTUIhr)

Plant
Temperature

Rise (*F)

765 I 766 86.0 I 1.17E+11 1.26E+08 6.59
766 767 86.0 1.17E+11 1.26E+08 6.59
767 I 768 86.0 1.18E+11 1.26E+08 6.59
768 769 86.0 1.18E+11 1.26E+08 6.59
769 770 86.0 1.18E+11 1.26E+08 6.59
770 771 86.0 1.18E+11 1.26E+08 6.58
771 772 86.0 1.18E+11 1.26E+08 6.58
772 773 86.0 1.18E+11 1.26E+08 6.58
773 774 86.0 1.18E+11 1.26E+08 6.58
774 775 86.0 1.18E+11 1.26E+08 6.58
775 776 f-86.0 1.19E+11 1.26E+08 6.58
776 777 86.0 1.19E+11 1.26E+08 6.58
777 778 86.0 1.19E+11 1.26E+08 6.58

778 779 86.0 1.19E+11 1.26E+08 6.58
779 780 86.0 1.19E+11 1.26E+08 6.57

, 780 781 86.0 1.19E+11 1.26E+08 6.57
781 782 86.0 1.19E+11 1.26E+08 6.57
782 783 ] 86.0 1.19E+11 1.26E+08 6.57
783 784 86.0 1.20E+11 1.26E+08 j 6.57

784 785 86.0 1 1.20E+11 I 1.26E+08 6.57
785 786 86.0 1.20E+11 I 1.26E+08I 6.57
786 787 86.0 1.20E+1 1 1 1.26E+08 6.57
787 788 86.0 J 1.20E+11 1.26E+08] 6.57
788 789 86.0 1.20E+11 I 1.26E+08 6.57
789 j 790 86.0 1 1.20E+11 I 1.26E+08 6.57
790 J 791 86.0 1.20E+11 1.26E+08 6.57
791 j 792 86.0 J 1.21E+11 1.26E+08 6.57
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Appendix P9.3: Excel Equations

Integrated UHS Heat Load Equations

A B C D
1 Time Time Total UHS Heat Load Integrated UHS Heat Load
2 Seconds Hours BTUIhr BTU
3 0 =A3/3600 70974500 0
4 60 =A4/3600 227506921.442497 =(C3+C4)/2*(B4-B3)+D3
5 120 =A5/3600 275031004.627322 =(C4+C5)/2*(B5-B4)+D4
6 180 =A6/3600 278889380.509937 =(C5+C6)/2*(B6-B5)+D5
7 240 =A7/3600 282644648.159748 =(C6+C7)/2*(B7-B6)+D6
8 300 =A8/3600 286299374.760107 =(C7+C8)/2*(B8-B7)+D7
9 360 =A9/3600 289856095.608311 =(C8+C9)/2*(B9-B8)+D8
10 420 =A1 0/3600 293317314.115603 =(C9+C1 0)/2*(B1 0-B9)+D9
11 480 =A1 1/3600 296685501.807169 =(C10+CC 1)/2*(B1 1-B10)+D10
12 540 =A12/3600 343523098.322145 =(Cl 1+C12)/2*(B12-B11 1)+D11
13 600 =A1 3/3600 346712511.413607 =(CI 2+C1 3)/2*(B1 3-B1 2)+D412
14 3451 =A1 4/3600 441783283.320893 =(C1 3+C14)/2*(B14-B13)+D013
15 6301 -=A1 5/3600 473170223.236624 =(C1 4+C1 5)/2*(B1 5-B1 4)+D14
16 9152 =A1 6/3600 528760943.735491 =(C1 5+C 1 6)/2*(B16-815)+D015
17 12000 =A17/3600 519091778.174626 =(C16+CC17)/2*(B17-B16)+D16
18 14850 =A18/3600 359428890 =(C17)*(B18-B17)+D17
19 17700 =A1 9/3600 339095598.333333 =(C1 8+C 1 9)/2*(B1 9-81 8)+D1 8
20 20550 =A20/3600 322295431.666667 =(C1 9+C20)/2*(B20-B1 9)+D19
21 23400 =A21/3600 308557015 =(C20+C21)/2*(B21-B20)+D20
22 26260 =A22/3600 297328342.777778 =(C21 +C22)/2*(B22-B21)+D21
23 29110 =A23/3600 287571967.777778 =(C22+C23)/2*(B23-B22)+D22
24 31960 =A24/3600 276985259.444444 =(C23+C24)/2*(B24-B23)+D23
25 34810 =A25/3600 268393440 =(C24+C25)/2*(B25-124)+D24
26 37660 =A26/3600 261201865 =(C25+C26)/2*(B26-B25)+D25
27 40510 =A27/3600 254949342.777778 =(C26+C27)/2*(B27-B26)+D26
28 43360 =A28/3600 249681781.666667 =(C27+C28)/2*(B28-B27)+D27
29 46210 =A29/3600 245278781.666667 =(C28+C29)/2*(B29-B28)+D28
30 49060 =A30/3600 241448815 =(C29+C30)/2*(B30-B29)+D29
31 51910 =A31/3600 238054990 =(C30+C31)/2*(B31 -830)+D30
32 54760 =A32/3600 234938259.444444 =(C31 +C32)/2*(B32-B31)+D31
33 157610 =A33/3600 469308546.541219 =(C32)*(B33-B32)+D32
34 60460 =A34/3600 407852051.111111 =(C33+C34)/2*(B34-B33)+D33
35 63310 =A35/3600 362828250.483871 =(C34+C35)/2*(B35-B34)+D34
36 66160 =A36/3600 329583531.935484 =(C35+C36)/2*(B36-B35)+D35
37 69010 =A37/3600 305037949.52381 =(C36+C37)/2*(837-B36)+D36
38 71860 =A38/3600 286794408.27957 =(C37+C38)/2*(B38-B37)+D37
39 74720 =A39/3600 273077790 =(C38+C39)/2*(B39-B38)+D38
40 77570 =A40/3600 262786654.784946 =(C39+C40)/2*(B40-B39)+D39
41 80420 =A41/3600 256810372.258065 =(C40+C41)/2*(B41 -B40)+D40
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Plant Temperature Rise Equations
A I B I C D I E F G H I IJ K I L I M N 0 P Q

1 S Flowrate 65.3 cfs Mass Flow =$D$1*$D$2*3600 Ibm/hr S Flowrate 86 1cfs Mass Flow =$L$1$L$23600 Ibm/hr
12A lDensity 1 162 Ibmt3 I /cp I=cpt(14.3,100) BTU/lbm-Fj IDensity 162 lIbm/ft3 I cp /=cpt(14.3,100) BTU/Ibm-F

A I B IC 0 E F

Startngt Ending Flow
Time Time Rate Heat Rate per limestep Plant Temperature

¶ (hr) (hr) (cfs) Integrated Generated Heat Load (BTU) (BTUhr) Rise (Deg F)
2 0 1 =65.3 =FOREC.AST(SB2.OFFSET(Totat!SDS3:SOS 103.f`iTCH(SB2'Tota[!SBS3:5B$1003,1)-1•.2).OFFSET(Tota~lSB$3:SBS103•.1.ATCH($B2,Total!$BS3:$BS1003.1)-10,2)) =D2,'lB2-A2) 'SE2/HSSHS1/H2

3 =822 =A3+1 !=65.3 =FORECAST(:D3.0FFSETDTotal2SDS3:SDD/EH3,II.,TCH(SB3.Tota3!D2/3:W3.? tE1)-l,0.2).OFFSETHTota$SISS.-15$2003.t,{•TCH(SB3,TotaE!SBS3:SiSH$S3. 1-,0.2)) $(D3-D2,fB3.A3) -- $E1HSl/5$2
4 =.3 =A4+1 =5K.3 =FDREc.48T($B4JFFSET(T4ta.!53:•$103,UATcH(SB4,Total!•BS3:qBS103,1)•102),FFSETjtal!SBS3:$B$1D3)0(84-A4) SE4SH15H$SH2

=F:4 ,+5+1 :=5.3 =FDRECAST(S1]5.FFSETTtal 3S1I3,t•`TCH(SB5,Tota•SBS3:$1003,1)-1,2).FF8ET(Tota!SBS3:S1 $13,1L.TcH(S15'Total!SB53:$1 003.1'02)) =(D5D4)J(B5-KAS) =SE5/ ISHS2
6 =15 =A6+1 :=6,.3 =FDJREcAST($1]) SHFF$1ET(ToItaS!H53:52103'•t•TCH(SB6.Total!SBS3: B5103,1 ý102)`•FFsET(Total!$8$3:$B$1 3:1ATcH(166TotalS$3:$•$103.1 -1.2)) =(06-D511646) =E6/SHS2
7 =6 =A7-1 =65.3 =FORECAST(SB7.FFSET(1otal!$DS3:$D•103.TCH(SB7.Tota!5853:51]IO03'1)-1,.2),FFSET(Total!SB53:$B51 3,lATcH($B?.Total!s1S3:5BS103.1)-l02)) =(D7.D6)I(B7-A7) :=SE7/SHS1lSH$2
8 =B7 =A8+1 =65.3 =FORECAST{•1]8•FFSET(Total!$D$3:SD$103,htATcH(SB8,Total!$1S3:sBS103,1)-1•2),FFgET(Total!1BS3:$1]013JATcH(S18.TotalSB]3:$BS103.1 Y102)) =(D8-D7y(888-A8) -=TE86SH$1ISHS2
9 =88 =A9÷1 -6;.3 =FORECAST•$1].FFSET(Total!50S3:SDS103JATCH(SB9.Total!SBS3:5B5103.1)1.2).FFSET(Total!5B$3:$B•103.1TCH(SB9,Toal!SBS3:SBS103.1-1.2)) =(D9-D8)(B9-Ag) [=SEgS9SHS1iSHS2

10 =89 =A0*1 =:t5.3 _=FREcAST__ $ _ __FF$ET(Tta__S_$3:____ 3_h__ TcH($_1__'Tta_!$B$3:_$_1__3__2)_FF__ET__ta__S__$3:_B_1__3__T_ H(S_1]_Tta_!SS3:__$1__3`1)Y1.__ 2)) =(D10-DP)1(B1l-A10) j=5E10]SHS11SHS2
1 =110 =A1l11 '=653 =FORECASTz$1]11•FFSET(Total!5053:•103,'TCH(-B11iTotaIMS13$103.1)-1•'2).FFSET(Total!zB]3:$B]103.TCH(S1]11,Total!s8S3:5B]$103,1y1.02)) =(D11-O10Y(B11-A11) "SEl1ISHS1ISH$2

12 =811 =Ai2÷1 1=65.3 =FOREC.AST($112.FFSET(TotaltS3:S103.ktkTCH(B12.Total!$B$3:SE$103.1)-102),FFSETTtal!$B$3:$BS103•M`•TCH(S1]2.Total!SB3:s103'1)l102)) =(D312-D11y(B12.A12) 1'-E12/SH$iSH$2
13 =612 =A13+1 -65.3 (12=FOREC.ST(SB3113AFFSET(Tota3!SDS3:SDS11003.2.TCH(SB13,ToAa!S]S3:S1 E1003.1-.0,2).OFFSET:Total!59$3:$BS1003.1•TCH(S113Tota SBS351003.1 Y1 0.2)) =(D13-012)2(813-A13) 3)-SE13/SHS1/SHS2
14 =813 =A14+1 65.3 =FORECST($B 14OFFSET(Tota:ISD3S$1003, MATCH(SBI4.TotaI!$BS3:$ S10031)-1.0.2).OFF8ET(TotaI!S1]3:SBS$I003.ATCH(SBI4TotaIMSBS3 1003.1)-10.2)) =(D14-D13)y(B14-A14) =SE14/SHS1/5HS2
15 =B14 =A154 1 1=65.3 =FjRECAST(SB1:FFSET(Toal!SDS3:SD:103,ht•TCH(SB15,Total!SB$3:$B$103.1 .1,2),FFSET(Total!$B$3:$BS103,.•`TCH(SE15,Total!S3:$Bs103.1)-10,2)) =(D15-D14y(B15-A15) :SE15SHS1/SW HS2
16 =615 =A16+1 i=65.3 =FDRECAST($B16DSFFSET(T1taB!SD$3:1D510A31S'STCH(EB161T6laH1$B3:IHS1136'1)1.2),FFSET(TotalB$3:S1013.ktATCH(SB16,Tota[!S1]3:$B$103.1)0.2)) SE16iSHS11SHS2
17 :8156 =A17+1 i=65.3 =FIREcAST($D1]7'FFSET(TAta!$DS37$D)1 S3E71TcH(817,T2al!$B$3:$BS103,1 -1'0'2),FFSET(Total!S1S3:SBS103,f;1•TCH•B17.Total!sBS3:$B$103.1)102)) =(D17-D16ý(117-A17) "E17/SHS1/SH$2
18 •817 =A18+1 1=86 =F:RECAST($B188FFSET5Toal!SD$3:SDS103,h`•TCH(SB18,Total!]S3:$103,1)-1',2),OFFSET(Total!$1]3:$B$1013,MATcH(8B18.Tota5!BS3:SBS103.1)-.02)) =(018-D17,(118-A18) -SE18USPS115PS2
19_g =818 =,A19+1 !=86 =FORECAST($B1 91FFSET(Total!SDS3:$Ds1003,1ITCH($B19,Total!•1$3:$6$1003,1)-1.2)'OFFS]ET(Tatal!$1]•3:$B$1003.f-ATcH(SB19,Total!SBS3:$B$1003,1)-l1•2)) =(DMgD18Y(1119-A19) S--ElgtPS~l/5P2
20 =B19 I=20+1 '=86 =FORECAST(520FFSETt3oal!SDS3:SDs1 3.ATCH(SB20,Total!$B$3:$B$103,1)-1,`2),FFS-(Total!SBS3:BS1 3,HATCH•1.20Total!S3:$1$103,1)-1.`2)) =(D20-1gy(B20.A20) j=SE20ISPS1/SPS2
T1 =2 1÷ i=8V =FORECA$T($B21.FFSET(Trota[!SDS3:SDS1 03,klATCH(S821,TotalS8$3:SE5l 003.1)-1.02),OFFSE"T(Totalt5S1]3:$B61 003 ,14,TCH(SB21.TotaflSB$B1 $:1•003, 1)-1.0,2)) =D1D0,(2-1 -S2iPISS

21 =0:820 :1 +1 :9=(D21.D20)1(B21.421) fSE211SPS11SPS2
22= 1 =86 =F.REA2ST2]22,:FF9ET(T5tal!SDS3:S103,t•`TCH(5B22,Total!S1] $1•3,1)-1,2),FFSETTtal!SB]3:•B$1 3,1ATCH(SB22,Total!SBS3BS1 003.1 Y1 02)) =(D22-D21)(B22-.A22) -SE22i$PS1ISPS2
23 =822 =A23+1 =86 =F8REcAST:$23231FFSET(T:tal!5DS3:5D$103,'•TCH(5B23,T5tal!S1]3:$B$1903.1)-1502)5FFSETTtal!$BS3:SBS1 3.t`TCH(SB23,Total!SBS3:B1 003.1 ý102)) =(D23-D22)(B23-,23) '--SE23ISPS11SPS2
24 =B23 =A4+1 =86 =FORECA$T($124.FFSET(Total!$3:SD I03'•TCH(•24'Tota]!S1]3:$1013,1 -1,2).FFSET(Total!5B$3:$B51 3,.`ATcH(SB24`Total!SBS3:$BS103.1)Y1'02)) =(D24-D23)Y(B24-A.24) -SE24/SPS11SP$2
25 =24 .A2 5+1 =86 =FOREcAST(:B2•FFSET(Totai!SD$3:SDs1 33ht`TCH(SB25Total!$B$3:$BS103.1 102),FFSET(Total!$B$3.$1]$13,hlATCH(SB25,TotaI!S3:5BS51003.1)-1.0.2)) =(D25-D24)/(B25;.25) :=SE25rPI115P1S2
26 =B25 =.A26+1 =86 =F:RE9AST($B265FFSET(TotalSD•3:$D 1 3,h1•TCH(SB26'T5at$B$3:$1$13,1)-1.2),FFSETTta!B$3:$1]$1-3'MTcH(SB26,Total!SBS3:$B$103,1)-1..2)) =(026-D250(826-A26) f=SE2615PSIISPS2
27 =826 =,27+1 !=86 =FOREcAST($B27.FFSET(Total!$D$3:SD 1 3,Nt•TCH(5B27,Total!$BS3:S103.1 -1.2).FFSET(Total!SB$3:S1]31.3ATCH(5827`Total!sBS3:S1013.1)-1.2)) =(D27-026V),(827-.27) [:=E2715PS11SPS2
28 ;827 =.:28+11=86 =FORECA(T($128.OFF1SET(Total!SDS3:$D$1 003,f7,TCH($28,Total!$BS3:$E$1 003,1)-1,0.2).OFFSET(rotal!S8A$3:$SE12003,ITCH(SB28,TotalSSIS3:IP$1 0031 Y10.2)) j=(D28-D27)2(B28-A8) :=E285PS1/$P52
29 =B20 =A29+1 ;=66 =F8RECA.ST($B29'OFF1]ET(1Eta!SDS3:2D91IP3STPH(29.Total!$BS3:S6S 1003.21 2),FFSET(Tota2B53:S1 013.IATcH(SB29.Tota[!SB$3:BS1•3.1 Y1 2)) =(D2-8(129-29) =SE29/SPS1lSPS2
30 ýB29 =A30+1 =865 =F3RECAST($1]9FF SET(T)al1SDS3:$0$103•:V•TcH($130Total!$BS3:)B$103.1)-1.02),OFFSET(Tota!$9531]S103TtIATCH(8B30Total!SBS3:$B$103I1 .0.2)) =(D30-D29( -30) IE30/SPS1ISP52

=B30 =A31+1 :=86 =F3 REC3ST(1B3A1.0 FFESET(TPtaS1$S1SP163,1ATCH2SB3Total!SB$319$103,1y1,'2),FFSET(TtaPB83:S1 011ATCH(SB3 lTotal!SBS3:S1 003,1)-102)) z(D31-D30Y(131-A31) E31/SPS1/$PS2
32 =B31 =.3232+1 :=86 =F9REcAST($5B32.FFSE9T51tal!GD53:5DS103,hTCH($B32,Toal!5BS3:1. 3,1)-1.2),0FFSET(Total!$59$3:510313ATcH(5B32,Total!SBS3:S1 003.1)-102 =(D32-D31)(B32-A32) NSE32.SPS1ISPS2
33 =832 =.A33+1 :=86 =FORECAST($3 3FF SET(TotalWD3:0D 103,.TcH:B33,Total!S3:S8S103,1 Y1,2),FFS ET(Trtal!SB 3: 5 1 3.11ATcH(SB33.T:t9!SBS3. B11 3.1)-1.02) (D33-D32),(B33-A33) I'SE33•SPS1lSPS2
34 =833 :=A34+1 =85 =F3-EI34T)$434-FFSET(TEta3!4DP3:SD10S3,$2TCH($834,Toal!5953:5103.1ý1.2),FFSET(ta•}•3:SB 313`TCH(5034,Total!SB$3:$S103,1)1•`2)) =(D34.D33Y(B34n4) r=$E34/P 1$2

PROJECT NO. 11333-297


