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15.29 0o.,0 21.4917- 0 1.5 -31.15 -1.16 -1.05
15.79 0.5 28.196 0, 1.5 -30.79 -1.09 -0.99
16.29 0.90 27.913 0, 1.5 -30.45 -1.04 -0.94
16.79 0.90 27.642 0 1.5 -30.13 -0.98 -0.90
17.29 0.50 27.381 0 1.5 -29.82 -0.94 -0.95
17.79 0.90 27.130 0_ i .5 -29.53 -0.90 -0.82
19.29 00 26.889 0 1.5 -29.25 -0.96 -0.78
1 9 . 26.655 0 1.5 -28.98 -0.93 -0.75
19.29 0M0 26.430 0 1.5 -29.72 -0.79 -0.72
19.791 090 263213 0 1.5 -29.48 -0.77 -0.70
20,29 0 M90 20.002 0 1.5 -2824 -0.74 -0.67
20.79 0.50 25.798 0 1.5 -28.81 -0.71 -0.65
21.29 0 0 25.601 0 i5 -27.79 -0.69 -0.63
21.79 0am 25.410 0 1.5 -27.59 -0.67 -0.61
2229 0. 25224 0 1.5 -27.37 -0.64 -0.59
22.79 0.60 25.044 0 1.5 -27.17 -0.62 -0.57
23.29 6.90 24.A69 0 1.5- -263 -0.01 -0.55
23.791 050 24.699 0 1.5 -26.79 -0.59 -0.53
2429 .SO 24.534 0 1.5 -2610 -0.57 -0.52
24.79T 0 0 24.373 0' 1. 5 -26.43 -0.55 0.50
2529 D0. 24216 0 1.5 -2626 -0.94 -0.49
25.79 0 24.063 0 1.5 -26.09 -0.52 -0.48
20.29 • o.0 23.915 0 1.5 -25.93 -0.51 .0.46
26.79ý 9.90 23.770 0 1..5 -25.77 -0.50 -0.45
27.29 9.00 23.628 0 1. 5 -25.01 -0.48 -0.44
27.79 0.90 23.490 0 1.5 -25.46 -0.47 -0.43
2829 "Do- 23.' 355 0 i.5_ -25.32 -0.46 -0.42
20.7-9 O.9 23.223 0 1.5 -25.17 -0.45 -0.41
20.2s 09S0 23.094 0' 1.5 -25.03 -0.44 -0.40
29.79 0.90 22.968 0 1.5 -24.90 -0.43 -0.39
30.29 0 22.945 0_ 1.5 -24.76 -0.42 -0.38
30.79 0.50 22.725 0 1.5 -24.63 -0.41 -0.37
31.29 0M 22.607 0 1.5 -24.51 -0.40 -0.36
31.29 9M 22.607 0 1.5 -24.51 -0.40 -0.36
3129 0.00 22.607 0 1.5 -24.51 -0.40 -0.36
31.29 0.00 22.607 0 1.5 -24.51 -0.40 -0.36
3129 t.o 22.607 o 1.5 -24.51 -0.40 -0.30
31.29 0.0M 22.607 0 1.5 -24.51 -0.40 -0.36
3129 0.00 22.607 0 1.5 -24.51 -0.40 -0.36
31.29 :0.00 22.607 0 1.5 -24.51 -0.40 -0.36
31.29 0.00 22.607 0 1.5 -24.51 -0.40 -0.30
31i.[ 0.00 22.607 0 1.5 -24.51 -0.40 -0.36

31.291 6.60 22.607 0 1.5 -24.51 -0.40 -0.36
31.29 0.0 D 22.607 0 1.5 -24.51 -0.40 -0.36

. 1 P TiO TIio o. Pi TO T,o
3000 315 137.70 116.54 420 90 0I7.0 11L2.2
3000 315 137.19 110.30 42M 9 0?"3 112 4
3000 315 136.68 116.03 4M06 90 0.70 112.23
3000 315 13021 115.79 4W4 66 075 0 11211
3000 315 135.76 115.55 4246 9 1• 073 t11Jl
3000 315 135.33 115.32 434 so 0T7A tt.m
3000 315 134.93 115.10 4M46 95 071 111.41
3000 315 134.53 114.D9 434 00 PAS.46 11122
3000 315 134.10 114.69 4246 I•9 Pl 111.9
3000 315 133.80 114.50 4340 o6 2.360 1101
3000 315 133.45 114.32 426 90 0. 116.7
3000 315 133.11 114.14 4340 95 02 11011
3000 315 132.79 113.7 42"4 95 922 010.42
3000 315 13221 113.80 43" 96 07.10 t10"4
3000 315 1M2A17 113.64 434 06 07.14 1014
3000 315 131As0 113.48 420 96 07.10 M10.
3000 315 131.90 113.33 424 9 07A 0r• D0.
3000 315 131.32 113.18 4246 0 9 7.10 146.
3000 315 131.05 113.04 4346 90 96.0 1665
3000 315 130.50 112.90 4246 06 96.96 1009
3000 315 130.54 112.77 424 95 U691 1062
3000 315 130.30 112.64 420 95 0e6 I 106
3000 315 139.06 112.51 4246 00 "6.9 514
3000 315 129.03 112.32 4346 06 ni6 0I6
3000 315 12.s0o 11226 42 9 06 06.76 1 06.14
3000 315 129.39 112.15 4324 0 06.70 163
3000 315 12A17 112.03 424 06 06.72 166.1
3000 315 t23M0 111.92 40 Is 96 1o0011
3000 395 128.76 111.31 426 95 0M 4081
3000 315 120.55 111.70 420 06 DOM 106.49
3000 315 120.36 111.50 434 956 9661 10861
3000 315 128.17 111.50 426 00 9610 10.2
3000 315 127.90 111.40 4248 06 0. 100.2
3000 315 127.9 111.40 420 06 06.66 1 66
3000 315 127.90 111.40 4M 96 1695 1082
3000 315 12710 111.40 42" 6 08.66 108i2C
3000 315 127.9 111.40 4240 95 "6S. 16
3000 315 127.M 111.40 424 96 96.5 10614
3000 315 127.98 111.40 42" 6 $GA 1i002
3000 315 12710 111.40 434 95 906 106
3000 315 127.90 111.40 424 91 "6AG 90121
3000 315 127.90 111.40 424 00 06.06 106.21
3000 315 127.98 111.40 426 Is D60 106z
3000 315 127.90 11.40 420 Is 963 1061
3000 315 12710 199.40 4206 DO 6.9 10682a
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I - I -P I I I Ift-
1 8.2 0 12 5.1 61.42 0. 9T7 3.51E ,-04 0.372 5.009 5 2 ,324 3.384 4 1 540 10 4.4? 01.93 0U M07 7 4.3V &44 0.364 3 62 1112,740 42740 12 04 8.786 326203
1.79 126.74 61A4S 0.9977 3.52E-04 0.372 5.609 532132 3.3976 1550 009t4 01.0 0.60C7? 4375404 0.3104 3A2 152,55 4.10 1207 8.784 325.95

126.36 61.43 0.9977 3.53E-04 0.372 5.609 52.964 3.4107 1548 104.24 0S1IM U0M.07 4.34E-04 0.364 3SW2 1121.5 4-2816 1205 8.772 325.68
19.79 126.00 61.44 0.9976 3.55E-04 0.372 54609 52,799 3.4229 1546 004.13 01-4 0A7 4.16E044 0.334 3 151202 42M 1206 8.781' 325.52
17.29 125.65 61.49 0.8976 1.56E-04 0+372 5509 518642 3.4346 153 004172 0.93 0MY7 4.54 0.364 SAM 112073 43S3 IN 1S 8.780 325.35
17.79 125.33 81.46 0.9976 3.27E-04 0.372 5.09 52,492 3.4458 1542 104.90 61M 0.077 413&0 0.364 3. 111,512 4.3091 1204 8.778 325.21

21.29 12 3.0 1 61.50 0 .97 ' 3 6 6E-.04 0.372 5 189 52,349 3.4566 1540 1 0I 6.0 61 .00 M 4.4 544 04 3 6 34 3 M 111,7117 4.3461 12• 8.777 325.07
18.79 124.71 61.47 0.9976 3.56-404 0.372 5.609 52,212 3.4539 1538 104935 61.00 0,9977 4.4"-W04 0M384 3M652 111,53 4.3M0 1203 8.776 324.93
12.29 124.43 61.51 0.6076 3.56E-04 0.372 5.889 52,081 3.4530 1536 10424 61,14 0.677? 4.3E04 0.26 2452 110,066 tM 1260 8.775 324.80

19.79 124.15 61.52 0.9976 3.61E-04 0.371 .809 51,954 S3.5387 16 0064.13 01.04 C 4.ME404 0.36 31 111.401 4.33=0 1' 8.774 324.67
23.29 123.48 61.49 0,9975 3.62E-04 0.371 5.609 51,833 3.4960 1533 109346 S1IM 0107 41W-04 0.M3 3.42 M128 4.3035 1210 8.773 324.55

20.79 12&.63 61.50 0.9975 3.62E-04 0.371 5.609 51,715 3.5050 1532 052 61165 0 7? 443044 06 36 111,t67 4,20 121 8.72 324.43
21.29 123.38 61.53 0.9975 3.63E-04 0.371 5.609 51,60= 3.5138 1530 163.82 6116 .1 4 E544 0,303 310 1110,46 4.3472 1016 8.715 324332
21.79 123.14 81.51 0.9975 3.86E-04 0.371 58609 5,4903 3.5224 1529 103.3 GI50 0M17 4A4E- 0.4 303 2 110.3 4.3717 110M 8.7706 324.21
22.29 122.91 61.51 0.9975 3.66E-04 0.371 5.608 51,387 3.5306 1527 106.10 SI•1 6077 4AI4E04 0.303 S00 110.846 4.30 1200 8.7691 324.10
22.79 122.$7 61.52 0.9975 3.76E-04 0.371 5,09 51,285 3.5387 1518" I076 5al." 017? 4,4rAI04 U3 3M2 110.40 4,31001 11= 8.763 32430
23.29 122.46 61.52 0.9975 3.0SE-04 076 5.609 51,186 3.5465 1524 10024 61• 16 0 7 4.45E44 0.363 Sim 110,649 4.3003 1109 8.767 323.90

23.79; 122.11 615 8.04 3760 .7 49 5,6 .60 11 01 06 067 ,4-4 933 20 0.4 .03 10 .796 323.2

2 7.29 12 0.93 61.53 0.997 4 3 72.04 0.371 5.609 51,0 90 3.5541 1523 1 6126 61 196 0.6077 4,4 E 4 0. 63 3,652 110,01 6 4.30 6 1 7 8.76 1 323.16
24.29 122.05 61.53 0.9975 3.26E-04 0.371 5.609 50,997 3.5616 1522 10110 S1I6 D007 4.24604 0.363 316 110,464 4.375 1 8.76 323.70
24.79 121.85 61.54 0.9975 3.6E-04 0.371 5.609 50,90. 3.56H8 1521 10667 6I11 0.907? 4A.4 0 .363 312 110.37 4 C30 tin 8.7801: 323.031
25.29 121.66 61.54 0.9974 3.79E-04 0.371 5.688 50,318 3.578 1520 10115 611M 06197 4.40504 0.ý33 3.10 100,76 4.45 1106 8.79 323210
25.79 121.47 61.54 0.9974 3.70E-04 0.371 5109 50,713 3.5827 1518 10 SIM 0107 4,4E-04 .36 3 2.S2 150 0S 44600 11661 8.763 323A3

26.29 121328 61.55 0.9974 3.74E.04 0.370 5.609 50.610 3.5194 1517 51030 6m16 0 77 4.46544 0.363 316 10002 4.4010 1100 8.763 323.35
26.79 121.11 61.m5 0.9974 3.71E-04 0.370 5.609 50,569 3.5910 1516 066* 9116 6107? 4.49344 0.363 3302 1661 *46 CUD 1197 8.7625 3232.
27.29 120.93 61.56 0.9974 3.72E-04 0.370 5.809 50,490 34604 1518 10U* 01.6 0.167 4.44.04 U63 3M2 109J0. 4.4915 119750 6.75 3323
27.79 120.76 61,56 0.9974 3.72E-04 0.370 S5.8 50,414 3.6046 1514 0020 05ai 017 4.4544 0.83 3462 100,841 4.3491 1157 6.70 33210
28.29 120.60 41.56 0.9974 3.73E-04 0.370 5.689 5037 3.6148 1513 10273 SI.M 0.077 4.45-4 k363 I= 1094• 4.4024 1l 8.760 323.03
31.9 1120.44 61.57 0.9974 3.73E-04 0.370 5.609 50427 3.6480 1512 55. 601. 0.07 4.46-04 0.363 3. 109,4 4.405 1100 8.759 3 32.8
3929+ 120.28 61.57 0.9974 3.74E-04 0.370 5.809 40,195 3.6266 1511 102.3 SI.7 0.109 44044 0.363 SAW 1404500 4A. S 1166 8.750' 323.6
29.79 129.13 61.57 0.9974 3.74E-04 0.370 5.609 50,125 3.6323 1510 506.3 0617 01077 4,446-0 0.3 310 1690645 4.4119 1060 8.758, 322.81
30.29 119.98 61.58 0.9974 3.766-04 0.370 5.609 40,058 3.6380 1509 102.3 01.90 4 077 4,460E4 0.363 3.02 109,41 4.4140 16 75, 322.60

3 1.29 119.48 61.58 0.9974 3.7 8E-04 0.370 5.609 49,917 3.6435 1508 1 6S.I 0 0177 4.46 04 0 4 1 1 110 3 8.75 7 32 3107
31.2 119.48 61.58 0.9974 3.76E-04 0.370 5IM09 49,927 3.6489 1507 1020 61.07 01077 4A4E-4 0.33 3,652 100,410 4.4208 1195 8.750 322.60
31.29 119.649 1.58 0.9974 3.76E-04 0.370 5.609 49,927 3.6489 1507 101.36 61.9? 01077 4.46546 0.303 3.452 160,418 4,428 019 6.756 322.6031.291 119.69 61.58 0.9974 3.76E-04 0.370 5.609 49,927 3.6499 IS?507 3 6 147 OM 4AGE-04 0.353 3A 10.4 B .40 1195 8756i 322.60

31.29' 119.69 61.58 0.9974 3.766-04 0.370 5609 48,927 3.6489 1507 1.30 61.0? 0.0077 4.AE04 U63 3.62 MOMS 4.4208 1105 8.75C 322.60
31.29 119.69 61.58 0,9974 3.76E-04 0.370 5.609 49,927 3.6489 1507 102.380 01.7 O.07 4A4054 0.363 3M2 100,410 4. 1198 8.756[ 322.60
31.29 119.89 61.5l 0.9974 3.786-04 0,370 5109 40,927 31489 1507 1O636 01.07 0.6077 4,0.04 0.363 S3W 160410 443S$ 11•5 0.7561 322.0
31.29 119.69 SIM5 0.9974 3.76E4.4 0.370 5.69 49,927 3.6489 1507 10- SI3A' 0.0 4,41E,44 0.39 3M 10,1 4.20 ties 8.756 322.60
31.29 119.69 61.58 0.9974 3.7SE-04 0.370 5.59 49,927 3M689 I1507 loS 6•1.9 OM7 4AE0 0.6 3,5 IMAI4 ,4208 ties 8.756 322.60
31.29 119.69 61M5 0.9974 3.76Ec.04 0.370 5M69 49,927 3,M48 1507 102-,,, $1.7 0.97 4.6E6 01 SA IMA 4.20 lies 8.756 322.60
31.29ý 119.69 :1,58 0.9974 3.78E.04 0+37 5S09 49,927 3.6489 1507 1 $1.97 0.7 4AE0 0.6 SAW •109419 4,4200 119S 8.756: 322.60
31.29 119.69 M15 0,.9974 3.76-0 0.370 SAM0 49,927 3.6489 1507 IU 61.97 0.,09/7 4,•4@C- 0,363 SA 100,418 4.420 11195 8.756 322.60
31.29ý 119.69 61.58 0.9974 3.76E-04 0.370 5.A09 49,927 3.6489 1507 10-3 $1.07 40 4,4E0 G. 30 10.1 4.42•04 1"6---W.756 342260

1198.9 01 58 0.9974 3.7W-04 0.370 SAN0 49,927 3.6489 1507 11" 111.07 " T 4AE0 OM &W W.11414 4A420 13115, 8.756' 322.60

Csk4P~t444" Att2-2ý_SDCCooldoooT-i8l500olo, CooldooO,432828121P 3429F2008,12:5 PM
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I I I I I
me SDC X I s Tt.o Ts,o QW, CCW Duty Tota WCCW CCW Duy cowTieSCH uesd 0;H l D uyIterate iterate other Fo c w Pa TO"p

t-. W WCp CD NTU Iffectvenes, DT Tt.o W WCp Cr NTU ffe.Ivenn DTe0 Tso Bt6.h1 mmBlW/nr mmBmufht gpm mmBthA,, Ts,o

1529 1.477.841 1.474.440 0.701 1.110 0.531 21.13 116.58 2.10$.0 2.10421 A US USA 14.80 112.70 31.15 116.50 112.70 7.358 38.51 8.100 3 12.84 97.90
15.79 1.478.066 1.474,635 0.701 1.109 03531 20.89 116.30 2,14072 2,104,387 MA *a USA O 4M03 91245 30.79 116.30 112.46 7.358 38.15 8.100 3 12.72 97.83
1629 1.478.277 1,474.819 0.701 1.109 0.530 20.65 116.03 2,1 141 2,19411S OM 0 NA 14,A7 11223 30.45 116.03 11223 7.358 37.81 8.100 3 12.60 97.76
16.79 1478,476 1.474,993 0.701 1.108 0.530 20.43 115.78 2,1102 2.104,47 U OW OA 14.32 11201 30.13 115.76 112.01 7.358 37.48 8,100 3 12.49 97.69

17.29 1.478.665 1,475.158 0.701 1.107 0.530 20.22 115.55 2,.1•" 2,104,533 #-. I A I 14.1 11.80 29.82 1!5.56 111.80 7.358 37.18 8,100 3 12.39 97.63
17.79 1.478.845 1.475.314 0.701 1.107 8.820 20.02 115.32 2,1093 2.,104J UA owA OA M4.03 l11,6 29.53' 115.32 111.60 7.358 36.89 8,100 3 12.30 97.57
1.29 1.479,016 1.475.464 0.701 1.906 0.530 19.82 115.10 2,0,354 2,6,637 MSA WiA M 13.00 M IISA 29.25 115.10 111.41 7.358 36.61 8.150 0 3 12.20 97.52
18.79 1.479.100 1.475.607 0.701 1.105 0.530 19.64 114.89 109,43 2104,6118 " OA am 03.7"7 01.23 28.98 114.89 11123 7.358 36.34 8,100 3 12.11 97.46
1929 1.479,327 1,475:744 0.701 1.901 0.530 19.46 114.69 2,155,40 2,104,732 S US US 13.6 9115 28,72 114.69 111.S6 7.358 36.08 8,100 3 12.03 7 97.41
9.79 9.479.488 1.475.875 0.701 1.1D4 0.530 19.30 14.50 295,53 2904,7 SA USA MA 13,53 010,66 28.48 114.50 110.89 7.358 35.84 8.166 3 11.95 97.36
20.29 1.479,62 1,476.001 0.701 1.104 0.529 19.13 114.32 2,1"7,55 21, 906•0 USA am UA 13A2 110.73 28.24 114.32 110.73 7.358 35.60 8,100 3 11.87 97.31
20.79 1,479.771 1,476,123 0.701 1.103 0.529 18.99 114.14 2,16*5 2,04802 MA MA UWA 93.31 1107 29.01 114.14 110.57 7.358 35.37 9.900 3 11.79 97.27
21.29 1,479,905 1.476.240 0.701 1.103 0.529 1.82 113.97 2,1AI7 2, 04, UA UA A 1320 110,42 27.78 113.97 110.42 7.359 35.15 8,100 3 1172 97.2
21.79 1,480.035 1,476.353 0.701 1.102 0.529 18.68 113.60 2IO105, 2.104,50 USA USA *SA 13.10 11028 27.58, 113. 0 110.28 7.259 34.93 .100 3 211.64 97.1

2229 1.480.159 1.476.4O2 0.701 1.102 0.529 16.54 113.64 2,106.M 2,004,578 UA SA USA 0300 110.14 27.37' 113.64 110.14 7.358 34.73 8,100 3 ' 11.59 97.14
22.79 1,480280 1,476.568 0.701 1.102 0.529 1.460 113.48 2,1| w 2.105,14 R" USA WS 12,91 910.00 27.17 113.45 110.00 7.359 34.53 8.100 3 11.51 . 97.10
23.29 1.480.396 1.476.670 0.701 1.101 0.529 1827 113.33 2,165,40 2,105.0 USA USA US 12A5 1855 26.98, 113.33 109.87 7.358 34.33 8,100 3 11.44 97.06
23.79 1,480,508 1,478.768 0.702 0.109 0.529 18.14 113.18 2,105,575 2,166, 5 •UA OA USA 12.72 10854 26.79, 113.18 158.74 7.359 34.15 8,100 3 11.38 97.02
2429 1.480,618 1,476.864 0.702 1.100 0.529 "8.01 113.04 2,109,14 2,105,116 OA MSA USA 124 1l05 26.60 113.04 100.62 7.358 33.96 8,100 3 11.32 96.98
24.79 1,480.724 1,476.957 0.702 1.100 0.529 17.89 112.90 2,05ýS 2,10,140 MA UMA USA 1235 1069.5 2643' 112.90 109.50 7.358 33.79 8,100 3 11.26 96.95
2529 1,460,827 1,477.047 0.702 1.100 0.529 17.78 112.77 Z4,105*4 2,106,178 U S WA UWA 12• 1095.62 2626 112.77 109.38 7.308 33.61 8.100 3 11.20 96.91
25.79 19.40.926 1.477.134 0.702 1.099 0.528 17.66 112.64 2,910,51 2,105,ý5 S UA a" 12.3 10927 26.09. 112.64 10927 7.358 33.45 8,100 3 11.15 96.88
26.29 1.481,023 1,477219 0.702 1.099 0.528 17.55 112.61 2.,10,4 2,106"0 USA USA UWA 12.31 100.1 25.93 112.51 109.16 7.358 33.28 8,100 3 11.09 096.4
29.79 1,481.117 1.477.301 0.702 1.098 0.528 17.44 112.38 2,910.051 2,.05W7 UNA MA UA 12.2 549.00 25.77 112.38 109.050 7.359 33.13 8.100 3 11.04 96.81
2729 1.481,208 1,477,382 0.702 1.098 0.528 17.34 112.26 2.110,111 2,16,2S6 WUA MUA UA 12.17 06.5 25.61 112.26 108.95 7.358 32.97 8.100 3 10.99 96.78
27.79 1,481297 1.477.460 0.702 1.098 0.528 17.23 112.15 2.10,141 2,105,2 UWA USA USA 92j.8 195.04 25.46 112.15 108.64 7.359 32.82 8,100 3 10.94 96.75
28.29 1.481.384 1.477.536 0.702 1.098 0.528 17.13 112.03 215,175 2.06,M A UWA OWA 103 0,7 25.321 112003 108.75 7.358 32.67 8,10 3 1.89 99.72

28.79 1,481.461 1.477,010 0.702 1.097 0.528 17.04 111.92 210,199 2:105,376 SWA UA USA 11M 6 Was 111.12 108.65 7.358 32.53 8,100 3 10.84 96.69
29.29 1,481.551 1,477,682 0.702 1.097 0.528 16.94 111.81 2,110 25 ,40S6A,0 OA MUS a IUA o 108.58 25.03 111.81 110.55 7.358 32.39 .,100 3 _ 10.80 96.66
29.79 1.481,631 1.477.752 0.702 1.097 0.528 16.85 111.70 2,10,30) 215, US UA USA 11.031 24.90, 111.70 189.46 7.358 3226 8,100 3 10.75 96.64
3029 1.481.709 1.477,821 0.702 1.096 0.528 16.76 111.66 2,1107 2.12,104148 USA USA UA 19.76 908537 24.76 111.60 108.37 7.358 32.12 6.100 3 10.71 96.61
30.79 1.481,785 1,477.288 0.702 1.096 08528 16A7 111.50 2,115,3 21,0S72 MA USA USA 11.70 10128 24.63 111.50 10828 7.358 31.99 8.100 3 10.66 96.58
319 1:,481,866 1,477,964 0.702 1106 0.52 16.58 111.40 2,10,3 1044 UA S U 11,4 10820 24.51 111.40 10820 7.358 31.87 .,100 3 , 10.62 96.56
31.29 1,481.860 1.477.954 0702 1.096 0.528 18.58 111.48 21 2,1454 USA USA USA 11.4 108.•0 24.51 111.40 10820 7.358 31.87 8,100 3 10.62 96.56
3129 1.481.860 1:477.954 0.702 1,096 0.528 16.58 111.40 2,1150.= 2.M04.40 USA USA I91A4 1082 24.51 111.40 I0820 7.358 319,7 8,100 . 3 , 10.62 96.56
3129 1,481.860 1,477.954 0.702 1.06 0.529 16.58 111.40 21510-W 2,101,404 US US SA 1.,64 10450 24.51 111.40 108.20 7.358 31.87 8,100 3 10.62 96.56
31 1,481.960 1.477.954 0.702 1.096 0.528 16.58 111.40 2,915, 2,105,454 US IA U•FA 115A4 10102 24.51, 111.40 10820 7.358 31.87 8,100 3 10.62 96.56
31 481.860 1,477.954 0.702 1.096 0.528 16.00 111.40 2,15,33 2,106.404 MA MA 11.64 15.20 24.51 111.40 10820 7.358 31.87 8•100 3 10.62 96.56
3129 1,481,880 1,477,954 0702 1.096 0.528 18.58 111.40 2,150,35 2,10,4M A4WA USA USA 15.54 1• 111.40 10082 7.358 31.87 8,100 3 10.62 96.56
31291481.960 1,477954 0702 1096 0.528 16,58 111.46 213 2,160454 U USA 19.64 105.20 24.51 111.4• 108.20 7,359 31.87 8.100 3 10.62 99.56
3129 1481.860 1,477,954 0.702 1094 0528 19.58 1.48 2,910,3M 2,161,404 USA USA #SA 1164 1 24,51 11140 108.20 7.358 31,87 8,108 3 10.62 96.56

29 1,481.860 1.477,954 0702 1.096 0.528 16.51 111.40 2,010,30 2,15,454 UWA W" UA 195.4 106.20 24.51 111.40 10829 7.358 31.87 8.0 3 10.62 96.56
3129 1,481860 1,477,954 0702 1.096 0.526 16.58 111.40 2,110,35 2,105,44 USA MA UA 10564 1620 24.511 111.41 4 15•2 7.358 31.87 - 8.100 3 10.62 98,56312 1481,860 1477,954 0.702 1.096 0.528 16.58 111.40 2,510,3310 2.105,44 UWA S!A USA 11.54 10020 24.561 111.40 108920 7,358 31.87 ::1. 3 10.62 96.56

29 1491 860 1477954 0.702 1,096 0.528 14,58 111.40 2,0,3350 2, 1O64 UA UA Sa 194 10620 24.51 t11l.48 108.20 7.358 31.67 8,100 3 10.82 969.0

Ca]kP-44-3 At|2-2_SDCCooIonTr-l850Oft; Coold43 2 P3r29/208,12:51 PM
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Shutdown Cooling Temperature Transient with 90F River Water
SDC Hx Fouling = 0.001 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu
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Shutdown Cooling Tenmerature Transient with 9O: River Water SDC
Hx Fouling - 0.00418 hr-F4qftiBtu, CCW Hx Fouling- 0.004 hr-F-eqffl3tu

Initial RC Tempe ,teF 0 S SDC HX CCW HX
,Initam Time I 2 2754 Shal FR. Mlper 0.09751
RCS Temlperabhme after 8 hours 226.53 Sfet PF~ Re pewer 0.61709
rime after trip to 13OFPrir Coolantlemp PlNUM' " N CCW toS3CIx " 1650 SIeLS Firm Pr Fir er . 0.33M
Time after SDC eins09e to 130F PC Temp INUM! CCW Flow Step Temp. 275 Foumlg tt be side) 0.00410 0.004

heat .1 SO 74.09 rim k4W 74AS 1 0.00418 0.004~SDCHx
PStop OD) P(pp) POP) PSd Total 0 dTrrr Tube d

h.s Ins L MMB~ftuh degFhr Q. gpm Pi TtI. Tto , gpm Pi Ts, Tea

2.00" 0.1 54.960 18 1.5 -104433 -29.97 -27.24 3000 315 350.00 274.34 I800 N0 11229 2270 1
2.10 0.10 54.107 18 ! .5 -103`325 -29.72 -27.02 3000 315 347.29 272.48 1NS0 S 11ZA0 226 M
2.20 0,10 53.300 19 1.5 -102.226 -29.43 -26.75 3000 315 344.57 270,65 1800 0 1"1.87 224M
2.20 0.10 52.540 18 1.5 -101.137 -29.10 -26.45 3000 315 341.90 269.83 sass i. 111.IM 223J8

2.40 0.10 51.822 1 1.5 -100.060 -29.74 -26.13 3000 315 339.25 267.02 1law 00 SI!AS 2.13
2.50 0.10 51.143 19 1.5 -.I-997' -28.35 -25.7.8 3000 31M 336.64 26524 1sm 9 111.2 220.7
2.60 0.10 50.500 18 1.5 -97.947 -27.65 -25.41 3000 315 334.06 293.40 1M Its 11134 218is
2.70 0.10 49.899 19 1.5 -96.912 -27.52 -25.02 3000 315 331.52 261.75 1680 0 11.68m 217M
2.80: 0.10 49.305 18 1.5 -95.693 -27.09 -24.63 3000 315 329.02 260.04 1Me 00 1l903
2.900 0.10 48.749 1is 1.5 -94.990' -26.84 -24.22 3000 315 326.56 258.36 Ism 89 10.46 21sm
3.00 0.20: 48.218 1S 1.5 -93.903 -26.18 -23.00 3000 315 324.14 256.70 1800 00 110,27 214A1
3.20' C.A 47.223 18 1.5 -91.962 -2524 -22.94 3000 315 319.38 253.44 1Is 95 1I68AN 211.4
3.600 9i. 45.460 18 1.5 -99.220• -23.26 -21.15 3000 315 310.20 247.14 166 95 100.17 264
4.10 O.5 43.590 18 1.5 -83.907; -20.82 -19.93 3000 315 299.62 239.66 46o0 0 106.4
4.60T 0•o89ý 41.990 Is 1.5 -60.046' -19.55 -16.86 3000 315 290.16 233.32 185w 9 t 0736 5.6
5.10 9.0 40.622 18 1.5 -76.606 -16.48 -14.99 3000 310 291.73 227.49 188 95 10*2 19121
5.00 0.00 39.413 1i 1.5 -90.255 -31.34 -28.49 3000 315 274.24 210.40 426 0 M 11i0- 152-0
6.101 09.0: 38.339 18 1.5 -83.117 -2528 -22.95 3000 315 209.99 201.49 4M 8 I 16.18 147.87
6.60: 0.0 37.375 18 1.5 -77.362 -20.49 -18.62 3000 315 248.50 19426 4308 ! 07AS 14309M
7.1' 0DAG 36.504- 19 1.5 -72.700 -16.70 -15.18 3000 315 239.19 168.39 420 95 16.18
7.60 0.819 35.710 18 1.5 -6.94 -13.69 -12.45 3000 315 231.60 183.56 4266 9 10 141 138.27
8.10 0.J0 34.993 13 _ 1.5 -6.792" -11.31 -10.28 3000 315 225.38 179.60 420 89 104.110 8 .9 1

a o0 OM 34.312, 18 1.5 493.223' -9.41 -8.50 3000 315 220.24 176.32 436 95 1|•4. 3
9.10 0890 33.692 10 1.5 -,61.08 -7.89 -7.18 3000 315 215.96 173.9 426 5 030 10 37
9.60 0.96 33.114 18 1.5 -599295 -6.68 -6.07 3000 315 212.37 171.29 430 89 103520 131.77

10.10 038i 32.576 16 1.5 -57.780 -5.70 -5.19 3000 315 209.33 169.34 4266 89 10322 931.T
10.606 9.0 32.071 18 1.5 .56.487 -4.k2 -4.47 3000 315 206.74 167.67 426 95 02397
11.10 0.10 31.597 19 1.5 -56.373 -429 -3.99 3000 315 20451 168.24 4246 6 IS 178 92.1
11.I60 0.9' 31.1150 t 1 1.s -5-4.4041 -3.75 -3.41 3000 31S 202.36 14.99 408 9 16 38 1
12.13 041! 30.702 18 1.5 -53.496: -3.30 -3.00 3000 315 200.74 163.61 426 IS 10".7 127.8
12.74 O,89 30. 0 1.5 -62.592 -20.87 -19.97 3000 315 198.93 162.64 4M 00 102.19 127'.2
13.24 0.60! 29.848 0 1.5 -47.870 -16.52 -15.02 3000 315 189.44 156.51 4241 00 101.28 12.•4
13.741 0%0 29.493 0 1.5 -44.138' -13.15 -11.95 3000 315 181.93 151.63 43 I89 100351 1281.5
14.24: S0M 29.154 0 1.5 -41.174t -10.32 -9.56 3000 315 179.90 147.74 430 00 •892 1g 5
14.74 0.08 2a.931 0 1.5 -38.05 -8A.47 -7.70 3000 315 171.17 144.62 4M 05 89.44 1.?90
15.24' OJ0T0 28.12 0- 1.5 -. 899' -6.89 -525 3000 315 167.32 142.10 4246 9l 80M 116.60
15.74 060I 28.226 0 1.5 -35.353 -5.63 -5.12 3000 315 164.19 140.05 420 9 11611.711
16.24T 0.90 27.942 0 1.5 -34.0690* -4.65 -422 3000 315 161.64 138.37 420 5 WAS 114.70
16.74 o0.4 27.670 0 1.5 -33.047 -3.88 -3.52 3000 315 159.52 136.99 4S 00 n238 113
17.29' 062 27.400 0 1.5 -32.1500 -3.25 -2.95 3000 315 157.71 135.79 4M 00 90.10 11331
17.97 0.79 27.091 0 1.5 -31-253' -2.66 -2.Q 3000 315 155.89 134.59 4208 0I 2 1 ,2.77
18.62 0.84 26.733 0 1.5 -30.358 -2.12 -1.93 3000 315 154.07 133.40 4 2 0 9 6 7.74 112.1?
19.56 121 2X.311 0 1.5 -29.462 -1.65 -1.50 3000 315 152.25 132.20 4246 90 67M IIiM
20.77 IM.8 25.805 0 1.5 -28.567 -1.29 -1.15 3000 315 150.43 131.00 4246 90 736 119
22.30 280 25.200 0 1.9 -27.673* -0.97 -0.89 3000 315 141.62 129.80 448 8 9 720 110-
24.30 2.601 24.512 0 1.5 -26,093 -0.79 -0.72 3000 315 146.85 128.63 4246 8 97.02 100.78
29.30 2.00 23.895 0 1.5 -29.016 -0.70 -0.64 3000 315 145.41 127A6 42(6 00 W.68 10928
28.36 2.00: 23.337 0 1.5 -25.470 -.0.63 -0.58 3000 315 144.13 126.83 4248 a0 6.76 10BA
30.36 3.0 22.829U 0 1.5 -24.905 -0.58 -0.52 3000 315 142.98 129.07 4246 so W6 160.4
32.36 2,1Wý 22.363 0 1.5 -24.3911 -0.53 -0.48 3000 315 141.93 125.37 44 98 916 101•1•
34.306 2.00 21.934 0 1.5 -23.920 -0.49 -0.44 3000 315 140.97 124.74 AI43 M6 644 o m 107
,6.36 2.001 21.537 0 1.5 -23.497 -0.45 -0.41 3000 315 140.09 124.15 4 " "." 107

CWb-PM-444-3 A112-2_SOC_CeoddoaTime1050Oxto. Cootoer 
J2100.121P
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Cek 17321-01-P4-44-3, Shutdown Coabng Time Afttchment 2, Page 96

Time Tube 8Tub*

hm Ti~ave' M0 k Cpl pf h (BO. M~ k R N TIol heI m 6 v. Re Pr h (8bft- kmetlM U*9
I I I I 2-F)I I112-F)

2.00 312.17 55.59 1.0319 9.10E-04 0.395 5.609 143,945 1.1066 2331 170.10 60.76 1.0014 2A49-04 0.364 1.1 13.36 2.3344 9.551 159.161

2.10 309.88 55,66 1.0310 1.19E-04 0.395 5.609 142,918 1.1152 2325 1.2 60.6 40814 2.5A904 0.364 1.561 M 3.463 2.3494 167 9.542 159.06

2.20 307.61 55.78 1.0302 120E-04 0.395 5.609 141,893 1.1239 2320 166.3 60.6 1.5513 252E-4 6 1.561 52.991 2.364 "6M 9.533 158.917
2.30 305.36 558 1.0294 121E-04 0.395 5.609 140,872 1,1327 2315 167.51 MA 11682 2.6364 30 4 0 101 5262 2.3785 64 9.525 159.87

2,40 303.14 55.97 1.0286 1.22E-04 0.396 5.609 139,857 1.1416 2309 10.76 60 11.•012 2-50644 0.33 101 42.,002 246 862 9.516 158.78
2.50 300.94 56,06 1.0278 1923E-04 0.396 5.609 1389,49 1.1506 2304 166.66 60.67 1.0011 2.56E44 0.363 j.61 01,607 2.406 SM 9.507 158969

2.60 296.77 56.15 1.0270 124E-04 0.396 5.609 137,549 1.1597 2298 16652 0O." I601 2.8644 0.363 1.is1 81,159 2246 on 9.498 158.59

2.70 296.64 5624 1.0263 1.25E-04 0396 5.609 136,858 1.1660 2293 104.4 60 1.000 258604 6.363 I151 50.717 2A306 "' 9.490 158.50

2.80 294.53 56.33 1.0256 128E-04 0.396 5.609 135.877 1.1760 2287 136 00 1.0009 2-016.04 0.303 10 S 2 1.4645 656 9A491 158.40

2.90 292.46 56A1 1.0249 1.27E-4 0.396 5A09 134.908 1.1973 2282 0626 60.6M3 2.8E04 O=3 62 511 7666 2.6963 64 9.472 158.31
3.00 290.42 56.50 1.0243 12M44 0.394 5.609 133.950 1.196 2276 162.14 60.66 160 24646 0362 1I61 763 2.4066 S 9464 158.23

3.20 29641 5626 1.0230 1.31 E-04 0,396 5,606 132,055 12154 2265 160.66 6.56 I066 2.8644 66 1i1 73,611 2.6133 W0 9.447 158.03
3.60 279.67 56.94 1.0206 135E-04 0.394 5209 1239359 1240 2242 167.86 61.64 11004 2.72E.4 6.l 15011 77.028 2.5716 1144 9.415 157.67
4.10 269.74 57.31 1.0191 1.41E-04 0.396 5609 124,037 1.3024 221S 9• 54.0 1.90 S 2.796,04 6.6 1.661 76,213 2A417 my9 9.377 15723

4.60 251.74 57.61 1.0160 1 469-04 0.396 5609 120,116 1.3497 2189 5016 61.16 SM160 2S-04 00 1.591 73.667 2.7073 831 9.343 156.82
5.10 254,21 57.67 1.0142 1.519E-04 0.396 5.609 116,598 1.3953 2164 146.10 61.21 020 2.91644 0.376 1.J61 72,166 2.7660 0 9.312 156.44

5.60 242.32 56,10 1.0114 161E-04 0.395 5.609 110.056 1.4824 2114 131J.3 61.63 626 3.3E04 6.073 3.2 43272 3.2604 1[312 9,220 167.76
6.10 230.74 58.52 1.0090 1.71E.04 0.394 5.609 104.293 1.5756 2070 123.03 61im 6. 3.4&E04 03•3• 3.92 139.5m 3-3402 1300 9.176 167.19

6.60 221.38 58.25 1.0073 1200E-04 0.393 5,609 99607 1.6602 2032 125.62 61.02 02660 3.6 04 0371 3.652 136,475 3.444 1260 9.141 166.60

7.10 213.79 59,10 1.0061 9.889-04 0.392 5.609 95.792 1.7357 2001 1 3.4 61.64 0184 3.3E.04 0.371 3M2 134035 3.5164 1262 9.112 166.25
7.60 207.50 59.31 1.0051 1.95E-04 0.392 506A 92.676 1.8024 1974 12514 61M 09W3 3.60844 0.370 3.652 1932,06 31750 1276 9.088 165.89

8.10 20249 59.47 1.0044 2.01E-04 0.391 5.609 90,118 1.8609 1951 12394 61.70 0.62 3.71-44 0.370 3-662 130,437 3.6251 1270 9.069 165.50

9.60 19828 50.60 1.0038 2.064E-4 0.390 5.609 898,005 1.9120 1932 116.36 61.72 GA6 3.77F.04 0.36 3.052 129,104 363674 126 9.053 165.32

9.10 194.77 59.71 1.0034 2,1196-04 0.396 5.609 S 6,247 1.9565 1916 118.43 9.74 602 3.66604 0.309 3262 127619 3.7032 1262 9.040 165.10
9.60 191.3 59.80 1.0030 2.15E-04 0.399 5,609 94,772 1.9955 1902 1171M 61.70 0.061 3.6204 0.M 3m2 127,073 3.7337 1359 9.028 164.91

10.10 199.34 696 1.0527 2.1tE-04 0.399 5.609 83,525 2.0295 1990 116,98 61.16 0.66 36004 6.366 3.2 126362 3.76•0 1256 999 964.75
10.60 18721 59,94 1.0024 2226-04 0.388 5.609 52.461 2.0595 1880 116.42 61.77 0.161 3.86504 0,308 306 125.6Z 3.7823 1254 9.011 164.61

11.10 185.37 60.00 1.0022 2246-04 0.388 5.609 991545 2.0060 1871 116163 61.77 6.66 3.06-04 6.366 3A. 125,02 3M96 1252 9.004 164.49
11.60 13.77 60.05 1.0021 2.276-04 0.389 5A09 80.749 2.1095 1863 115.51 61.78 CANS 31164 0,366 3.652 124,•64 3A810 1250 8.998 164.39

12.13 18228 60.09 1.0019 229E-04 0.387 5.609 90.04 2.1320 9696 116.11 61.76 0ý266 3.664 0.36511 3M2 124,688 33 1266 9.91 164.28

12.74 180.78 60.13 1.0017 2.31E-04 0.347 S.609 7M.260 2.15949 9945 1147T1 61.79 6M 3S46-4 0.6 3.052 123,41•4 3J.616 1247 8.985 164.17

1324 172.97 60.36 1.0009 2.4E-04 0.385 5.609 75.387 2.2819 1810 1125• 61 A12 6.80 4.02E04 637 3M 121,07 3236 1226 8.952 163.61
13.74 166.79 60.53 1.0004 2.55E-04 0.384 0.609 72,335 2.3924 1778 111.01 61.6 0276 4.0604 0.6 3,5 119,3D65 4.04 1232 8.927 163.15

14.24 941.15 60.66 82959 2246404 0.393 5.609 69.917 2.4872 1751 166.71 61.87 01616 4.14644 0.6 3152 117,.76 4.163 I=0 8.906 162.77

14.74 157.90 60.76 0,9996 2.72E-04 0.382 5.609 67,991 2.5679 1730 10M 61.6 SA 4.1 604 0.30 3052 116,90 4.1147 1222 9.890 162A5

15.24 154.71 60.84 89994 2.79E-04 0.381 5269 66444 2.6363 1713 107.83 6SIM 0975 422604 0.30 3,62 11536 4.134 121$ 8.877 162.23

15.74 152.12 60.91 0.9992 2.35E-04 0.380 5.609 65,194 2.6942 169 107.16 6I9M 01M67 42%04 0.305 3 114,56 4.1652 1215 8.667 161.98

16.24 150.01 60.96 09.950 2.89E-04 0.360 5.609 64,173 2.7432 8687 1060 6"1 0ý.7M1 42704 0234 3.052 114,218 421t 9213 9"_59 161.80

16.74 14926 61,00 0.9989 2.94E-44 0.379 5.609 63,332 2.7848 1677 106.14 61.62 0166 42B.04 0.264 362 113,663 4.23 1211 9.852 161.65
17.26 146.75 61.04 0.9981 2.97E-04 0.379 5.609 62.609 2.9215 1669 196.74 68.92 01976 4.31M 04 66 31662 913,242 42526 1260 8.846 161.52

17.87 145.24 61.06 0.9987 3.01 E-04 0.378 5.609 619.99 2.859 1960 905.36 61.03 0278 4.33604 0.354 3.652 112,7•2 4.27718 1 8 .840 4161.39
18.62 143.73 61.11 0.9986 3.04E-04 0.378 5.609 61,169 2.8975 1652 104.86 O61163 0.9076 4.S04 0.34 3.652 112,343 42911 1206 89234 161.23

19.56 142.23 61.15 0.9985 3.089-04 0.377 5.609 60,451 2.9364 1643 104.6 6164 02" 4-W044 6364 3.M2 11.5604 4.3105 1264 8.828 161.13

20.77 140.72 69.99 0.9964 3.12E-04 0.377 5.609 59,735 2.9770 1634 104.17 61.94 0077 4. E-04 0.33 3. 11,466 4.3m 12 8.822 160.99

22.36 13921 89.22 0.9983 3.16E-04 0.376 5.609 59.020 3.0182 1625 103.77 61165 6.107 4.40604 0.3" 3.62 110,69 4.3496 1201 9.017 160.85
24.36 137.74 61.25 0.9083 326E-04 0.376 5.609 58,326 3.0592 1617 166.39 611.6 0.77 4.42E44 0,563 3452 1160,563 4,361 1199 8.811 160.72

29.30 136.54 6129 029932 323E-04 0.376 5A09 57.763 3.0933 1610 103.00 SI6M 01 6 4.43E44 0.6 31652 110,210 4.380 116 98.07 160.61
28.36 135.48 61.30 0.9991 32S6E-04 0.375 5.606 57264 3.1240 1604 16216 6116 7 4.4E4-4 DIM 3M62 106,806 4.26 1107 8.803 160.59

30.56 134.52 61.32 09891 329-044 0.375 5009 56,815 3.1521 1509s 1.56 61.96 0JI6 4.46E4 CM 3M2 106,16 4,4117 11i1 8.796 160.42
32.36 1933.65 61.34 0.9980 3.31E-04 0.375 5209 56,407 3.1782 1593 162.33 61. 0.1677 4.476 O63 3.62 14,360 4A234 111, 8.796 160.34

34.36 132.85 61,36 0.9990 3.34E-04 0.374 5.601 56,034 32023 1599 12.12 61.07 6.9677 4.444 0 3652 1612 4.434I !4 $1793 16020

36.36 132.12 61937 0.9910 3.369-04 0.374 5.609 55.690 3.2249 1594 1lt.6 6107 SIX 7 4,406 0P 3M 1(1,160 4A6441 1163 .. 79g 960.19

Calc-PM-44-3 At2-2_SDC_CooldomeTimeI850Q.4l; Cooldome5 3129VM08,12:51 PRA



Cac 17321"01-PM44-3. Shutdown Coong Time2 Attachment 2, Page 07

CCW HX Fpukng 0.004

__ hAt TO Ts.o Qocw. Totl CCW CCW Duty CCW
Thu SO 0M. IW~teno . u Flow #cw .x w HX T

too 6 WiCp C, NTU tOfotwooo OT Tt~o 00 MP C, NTU W~eo~s D7s Ts~o 85,6, nu.Okft. noS4000l 9op. omabi. Ts o

2.00 1.337,500 1.380222 6Ml/A 6M6A 6M6A 75.66 274.34 $0114^ 6 0.664 0. 0.466W 015.62 272.6" 104.43 274.34 227.91 7.358 111.79 $.100 3 37.26 112.29
2.10 1,339.934 1,381,514 M4/A M64A M4/A 74.79 272.48 901211 603,44 0.64 0.64 0C4A6 14.37 MV 544 103.32 272.48 226.44 7.358 110.68 8,100 3 36.89 112.08
2.26 1.342272 1.362.795 64/A 64A OWA 73.93 270.65 I8I6 1 2 062 3 0I663 0GAS 0131i 3 2 10223 270.65 224.96 7.358 109.58 8,100 3 36.53 111.87
2.30 1.344.572 1.314.062 664/A M61/A 66MA 73.07 266.93 M627 68 0.W= CASS 2 0V466 t11.0 2V36 101.14 266.3 223.55 7.358 108.50 8,100 3 36.17 111.66
2.40 1,346.831 1,395.314 M64/A 664/A 64A 7223 267.02 6 6 4, 0 .0 0 2 0.8.14 100.66 23A2.13 100.06 267.02 222.13 7.358 107.42 8.100 3 35.81 111.45
2.50 1,349.049 1.3M6.549 66/A 664/A 664A 71.40 265.24 6622 ,04.205 610 0.8M1 6 066,46 232 96.00 . . . ..265.24 220.73 7.358 106.35 8,100 3 35.45 111.25
2.60 1.351223 1,387,186 M64A 66M/A 66MA 70.56 263.48 66.472 904,3 0 6660 CA 465 106.34 216.36 97.95 263.48 219.35 7.358 105.31 8100 3 35.10 111.04
2.70 1.353.3S3 1.360.65 64/A 64/A 6S/A 69.77 261.76 903.712 604'"1 0 1 0.8680 107.14 217.J6 96.91 261.75 217.90 7.356 10427 8.100 3 34.76 110.85
2.80 1,355,437 1,390,144 664/A 66/A 664/A 68.98 260.04 663146 904.744 0.6•1 0.7I 4 106.6M 21664 95.86 260.04 216.64 7.358 10325 ,.100 3 34.42 110.65
2.90 1,357,477 1,391.304 64/A 66N/A M4/A 6620 256.36 904,178 604186 0 .660 0A76 6. 104. 215.32 94.6 258.36 215.32 7.35 10225 100 3 34.08 110.46
3.00 1.359470 1.392,444 664/A 66/A 664/A 67.44 256.70 •04,4064 6660 0.660 0.76 ,485 103.76 2.0 O63.90 25.70 214.02 7.358 101.26 0.100 3 33.75 110.27
320 1,363,355 1,394,682 M64/A M6/A M6/A 65.94 253.44 6046 16,423 0.649 0.76 0.4CA 100.57 201.46 91.96 253.44 211.46 7.35S 99.32 8,100 3 33.11 109.89
30 1,370,716 1,398,167 M6/A 661/A M6A 63.06 247.14 64 66 6,064 6 0.674 0.4a4 67.37 20654 86.22 247.14 206.54 7.358 9.56 S .100 3 31.66 109.17
4.10 1,378.990 1,403.931 M64/A 6S/A 6S/A 59.77 239.86 "0A4 o6.97 0cis6 0.b0 0.44 62.53 200.87 83.911 239.86 200.67 7.358 91.27 8,100 3 30.42 108.34
4.60 1.386212 1.408.344 6A 66WA 66S/A 56.84 233.32 907,466 110.440 6A44 0.56 OA83 6621 15.80 60.05 23322 195.80 7.358 87.40 8.100 3 29.13 107.59
5.10 1,392,500 1,412,266 66/A 664A 66/A 5424 227.49 90623 10.03 0.43 0.66 43 66.37 161.3 7661 227.49 1912 2 7.358 83.96 8.100 399 106.92
5.60 1,397,975 1.413,909 0.676 0.596 0.366 63.93 210.40 2,16,55 2,"L#46 4A M6A /a" 43.13 152. 90.26 210.40 152.69 7.358 97.61 ,100 3 32.54 109.56
6.10 1,408.088 1,420,829 0.678 0.591 0.365 58.50 201.49 2,0972• 2.094= MA 66A SWA 36.66 147.87 63.1 201.49 147.87 7.356 90.48 8,100 3 30.16 108.18
6.60 1,415.961 1.426,357 0.681 0.587 0.383 54.24 19426 26,609 2.066,400 SWA 34A MA 352 143.66 77.36 194.26 143.9,8 7.358 . 84.72 8,100 3 2824 107.06
7.10 1.422.155 1.430.7990 0.6 0.563 0..32 50.61 18.38 2,0M.316 2 6 6A 66MA MA 345 14M3 72.70 168.30 1409.83 7.358 80.06 8.100 3 26.69 106.15
7.0 1,427,078 1.434.389 0.664 0561 02.61 48.04 183.56 2.100,713 20Ul, 6 WA 3 W" 3M 32, 1t27 66.90 183.56 13827 - 7.358 76.26 , 8,100 3 25.42 10541
8.10 1,431.032 1,437,312 0.685 0.576 0,360 45.77 179.60 2.81I.440 2,607,750 364 666 666 31.6, 135.16 65.796 1M79.4 136.16 7.358 73.15 8.100 3 24.38 104.90
0.60 1434,238 1,439.710 0.6C6 0.576 0.379 43.91 176.32 2,.16015 2.155.29 MA MA 3m 30.13 134,43 6322 176.32 134.43 7.356 70.58 8.100 3 23.53 , 104.30
9-.10 1.436.66 1.441,693 0.687 0.575 0.379 4227 173.59 2C 5 2•1• 656 3M MA MA, 26.11 1326 61.00 173.59 132.90 7.358 68.44 8.100 3 22.81 103.87
910 1,439,042 1,443,347 0.666 0.574 0.377 41.0 171,29 210233 2140,012 3M 34 A 3IA 2626 1351.7 59.30 171.29 131.77 7.358 66.65 8,100 3 22.22 103.52

10.10 1,440.,63 1,444,739 0.686 0.672 0.377 39.60 169.34 Z103.277 2,001,304 34/A M4A 27.52 130.74 57.78 169.34 130,4 7.358 65.14 N100 3 21.71 10322
10.60 1,442.403 1.445,923 0.6C 9 0.571 0.376 39.07 %67.67 2103,68 2.61 AW 3 am 3M M6A0 136.57 56.49ý 167.67 129.87 7.358 63.84 6,100 3 21.28 102.97
11.10 1.443,7109 1.446,939 0.666 0.571 0.376 3827 166.24 2,103,616 2,009,M 3M MA 3M 26.37 126.12 55.37. 1624 129.12 7.358 62.73 8.100 3 20.91 102.75
11.00 1.444.M55 1.447.10 0.689 0.570 0.376 37,56 164.96 2,104A, Z ,5 MA MA 3M 265.1 128A 54.40 1&4.99 128.46 7.256 61.76 8,100 3 20.59 102.S5
12.13 1.445.910 1.448,640 0.690 0.569 0.375 36$93 163.51 Z104,231 2.100124 3M p" Am 25.47 126 53.50 163.81 127.85 7.358 60.86 8.100 . 3 2029 102.37
I12.7-4 1,446.969 1,449.458 0.690 0.669 0-375 3628 162.64 2,106,438 ZOO= 364 3M RN 25.04 127.23 52.59 162.64 12723 7.358 59.95 , 8.100 3 19.90 102.19
1324 1,452,315 1.453,675 0.692 0.565 0.373 32.93 156.51 10.5,6 2.,01191 MA 3 2.76 136.04 47.87 156.51 124.04 7.358 5523 8.100 3 1.41 10125

13.74 1,456,416 1,456,949 0.693 0.62 0.372 30.30 101.63 2,106=2 ,101,660 3A 04 3MA 21.00 121.51 44.14 151.63 121.51 7.358 51.50 6,100 3 17.17 100,51
1424 1,459,566 1,459,508 0,694 0.060 0371 28921 147.74 3,00,616 2,02A" .M 3M 34A 1am 186.10 41.17! 147.74 119.50 7.358 48.53 8,100 3 16.18 _ _ 99.92
14.74 1,462,068 1.461,523 0,695 0.558 0.370 26.55 144.62 2,107,418 2.16514 M W 3 3 15.46 117 38.80, 146 117,90 7.358 46.16 8 100 3 15,39
1524 1.464,026 1,463,124 0.696 0.556 0268 25.22 142.10 2107.30 23193,.27 3A 34A 3M 17.66 116. 36.90 • 42.10 116.60 7.358 44.26 6.100 3 475 99,06
15.74 1.465,568 1,464,408 0.696 0.555 0.369 24.14 140.05 2,606,136 2.10621 MA 3M 3MA 06.8 1016" 30,51 140.05 115.56 7.358 42,71 8,100 3 14.24 98.75
1624 1.466,650 1.465,448 0.697 0.554 0,36 2326 138.37 2106,367 2.103,M PM MA W3M 16-20 114. 34.09 138.37 114.70 7.358 41.45 8.100 3 13.82 98.49
16.74 1,467,679 1,466.300 0.697 0.553 0.368 22.54 136.99 3,06812 2,063.4 3M 3M 3M 15.71 113.6 33.05 136.60 113.9" 7.358 40.40 6.100 3 13.47 90.28
1726 1.460.756 1.467,027 0.697 0.553 0,69 21.91 135.79 2.1011,7 2..106S 3M * 3M 3M 15.28 113. 32.15 135.79 113.38 7.358 39.51 6.100 3 1317 98.10
I7.T7 1,469,625 1,467,749 0.6CA 0202 0.367 2129 134.59 2.106 7 2.104= 3M IM 3M 14.6 1211.77 31.25 134.59oI1277 7.358 386, 0,100 3 12.87 97.92
18.2 1,470.486 1.468,466 0.696 0.551 0.367 20.27 133.40 2.106,160 2.1•4•435 3M 3M 3M 14.43 112.1? 30.36 133.40 112.17 7.358 - 37.72 8,100 - 3 12.57 - 97.74
19:96 1.471,338 1,469.177 0.698 0.551 0.367 20.05 13220 2.13.241 2.06,66 MA 3M 3M 14.6 II1- 29.46 13220 111.56 7.35M 36.92 8,100 3 1227 9 , 67.56
20.77 1,472,101 1,469,883 0.6CA 0.500 0366 19.44 131.00 2,1060,1 2.104,781 3M 3M 3M 13.57 110.6 29.57 131.00 110.95 7.358 35.93 8100 D 3 11.96 97.38
2226 1,473.016 1.470.563 0.689 0.549 0.36 18.82 129.80 2.16,71 2.10663 3MF 3M 3MA 01.05 110.16 27.67 129.80 110.35 7.358 35.03 6.100 3 11,68 9720
24.36 1.473,621 1.471.259 0.699 0.548 0.306 1822 128.63 2.166,61 2.105.0866 3A A 3M 12.73 065.76 26.60 128.63 109.75 7.358 34.16 8.100 3 11.39 97.02
26.36 1,474.469 1.471,804 0,699 0.548 0.365 17.73 127.60 2.9615 2.106•5 3M 3M 3M 12,40 06 26.10 127.68 10928 7.356 33.45 8.100 3 11.15 96.68
26.36 1.475,032 1472,285 0.666 0.547 0,365 17.30 126.83 2.110.840 2,05.321 3MA M N 3 12.10 166. 25.47 126.3 108.85 7.358 32.83 8.100 3 10.94 96.75
30.36 1.475,549 1,472,716 0.699 0.547 0.365 16.91 126.07 2.110• 2 2,165,423 3M 3M 3M 11.63 101,47 24.91 126.07 108.47 7.358 32.26 8,100 3 10.75 96.64
32.3 1,476.000 1,473,106 0.700 0.546 0265 16.56 125.37 2,10,U 253 3,16,515 3A 3W 3M 11.54 016.12 24.39t 125.37 108.12 7.35 30.75 8,100 3 10.568" 96.53
34.36 1.476,430 1.473.462 0.700 0.546 0.365 1623 124.74 2,100.446 3,105,600 /A 3M 3MA S16 107.80 23.92, 124.74 107.80 7.358 30.20 , 8,100 3 10.43 96.44
36.36 1.4768015 1,473,788 0.700 0.546 0.64 15.94 124.15 2.10,531 ZI 05,176 01A N *15 1111 23.49' 124.15 107.50 30.54 6,100 3 7.10.2 6.35
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T.-e Step O(D) IP(pp) I Pop) IPadc Tot.8Q dTre[

SOCHX I I I

I 8686

, , q

h5 Im I mmBSlbr degF/hr

38.36 2.O 21.167 .0 _ 5 -23.086 -0.42 -0.38
40.36 2M6 20.823 0 1.5 -22.713 -0.39 -0.36
42.36 C.I 20.500 0 1.5 -22.365 -0.37 -0.33
43.86 I.80 20.271 0 1.5 -22.121 -0.35 -0.32
45.368 8.5 20.051 0 1.5 -21.887 -0.34 -0.31
46.86 a.1 9.842 is'0.4 0 .5 -21.863 -0.32 -0.29
47.61 0,78 19.740 0 1.5 -21.556 -0.22 -0.29
48.36 0.7V 19.641 0 1.5 -21.451 -0.31 -0.28
49.11 ,76l 19.543 0 1.5 -21.347 -0.30 -0.28
49.86 8.VS 19.448 0 1.5 -21.246 -0.30 -0.27
50.61 8.76 18.354 0 8.5 -21.A47, -0.29 -0.27
51.361 8.78ý 19.263 0 1.5 -21.049 -029 -0.26
52.11 0.78 19.173 0 1.5 -20.994 -0.28 -0.26
52.8 8.7s 19.094 0 1.5 2 0.28 -0.25
53.68 4.76 18.991 0 1.5 -20.768 -027 -0.25
54.36 0.78 18.913 0 15 20678 -0.27 .0.24
55.111 M.75 18.3 0 .5 20.59 02 -024
55.86 8.76 18.747 1 .5 -20.5031 -026 -0.23
56.61 8.7s 16.866 0 1.25 -0.418: -0.25 -0.23
57.36 09.7 158.7 0 1.5 -20.334 -0.25 -022
58.11 0.50 18.509 0 . -2022 -024 -0.22
58.61 0.90 18.459 0 .5 -20.198 -024 -022
59.11 0.50: 18.408 .0 1.5 -20.145 -024 -022
59.61 0.50 18.358 0 8.5 -20.092 -023 -021
60.11 0,586 18.30s 0 1.5 -20.040 .023 -021
60.68 0.56 18.259 0 8.5 -19.988 -023 -021
61.118 0.0 18.211 0 1.5 -18.38 -023 -021
61.61 0.50 18.163 0 1.5 -19.887 -0.22 -020
62.18 0.50 18.118 _i 1.5 -19.837 -022 -020
62.61 0.50 18.069 _ 0 1.5 -19.788 -022 -020
63.11 0.50 18.022 0 1.5 -19.738 -022 -020
63.68, 0.50 17.976 -19.691 -028 -020
64.11 0.50 17.931 0 1.5 -19.643: -021 .0.19
94.68 0.50 17.8M 0 1.5 -9.58 -0.28 -0.19
65.11 020 17.842 0 1.5 -9.549, -021 -0.19
65.31 0.20, 17.24 0 i.5 -15311 -0.28 -0.19
65.51 0.20 17.806 0 1.5 -19.512ý -0.28 -0.19
65.718 020, 17.7 0 1.5 1-19.494 .0.2 -0.19
65.98 020 17.771 -0 .5 19.475 -0220 -0.19
66.118 020' 17.754 0 1.6 -19.457 -020 -0.18
66.31 0.10 17.737 OT 0 .5 -I9.439 -020 -0.18
86.48 0,10 17.728 0 1.5 -19.430 -020 -0.1886.51 0.80 0 1.5 -19,4218 -020 -0.18
66.61 0.10 17.711 0 1.5 -19.412 -020 -0.18
66.71 0.10 17.702 0 8.5 -19.403 -020 -0.18
66.81 010 7.6 017 1.5 -19.394 -020 -0.18
66.91 0.10 17.685 0 1. -19.385 -020 -0.18

67.01 0.10' 17.677 0 1.5 -19.386' -020 -0.18
67.818 0.10 17.660 0 1.5 -19.367 -0.20 -0.i8
87.28 0.10 17.860 1 0 12 -19.358 -020 -0.18
6?7.3 0. O 10ý 1.651 __ 0 __ 1.5 -19.349: -0.20 .0.18
67.48 0.10 17.643 0 1.5 -19,340 .0.20 -0.10
67.51 0.10 17.634 0 1.5 -19.331 -020 -0.18
67.61 0.10 17.626 -18.322 -020 -0.18
67.71 0.10 17617 19.33 -0 -0.18

0. opm

3000
3M08

30D83M0

3M0
3000
30D83108

31000
30003O0M
5000
3000
3000
31000
3000

3000
3000
3000
3008
3000

3O0M

3000
3100
300D
3000
3000

3000
3000
300D
3000
3000
3000

3000
3000
300
3000
3000
3000
3000
3000

3080
30003100

3000
3000

"DOO

3000
3000

3000
3000
3000

30OO

Pi Tti TI,o ,pm A T,,i T.,o

31S 139,27 123.61 424 80 6 9 8-* 1671.
315 138.1 1823.10 436 e6 at9 i16l1
316 137.60 122.63 am 65 s.2 186.15
315 137.30 122.30 416M 616 8* 186
315 136.82 121.98 4M 95 8• 6 A0 166)
315 136.36 121.69 66 M 6 1m Io
315 136.14 121.53 4M6 6 ". 8a86.t1
318 135.93 121.39 4244 86 ISM IWt:
315 135.72 212,0 426M 96 6m 1060
318 135.58 121.11 42)6 9 86 I "
315 135.31 120.97 246 086 o6jr 18i681
315 135.11 120.94 42) 86 66 6l8
315 1234.1 120.71 4M66 91 66.83 180.71
315 134.72 120.58 4266 98 662 188-11
315 134.53 120.48 426 915 86.86 INA)1
315 134.35 120.34 426 95• 6 861 166
315 134.17 112022 4246 68 96,70 1065.1
315 133.99 120.10 424 88 96.74 16.44
315 133.81 119.N8 42 986 9.72 106)1
315 133.64 119.37 426 95 86.71 166..
315 133.47 119.75 4246 86 868 1W3'
315 133.38 89.68 426 9 :AM 86Z
318 13320 11 @ 88 6 18.1$

31151 5 119.S4 6 6 1-
315 123.34 119.47 426 8 5 66I8 16081
315 132.94 18.40 46M 96 I66 186.
315 132.83 119.33 426 9 66 1 8)10
315 132.73 11926 4M696 88 6* 16
315 132.63 119.189 4)6 " 66l 1.
385 132.53 889.12 4M 695 8 1"A
315 132.43 119.06 4246 86 811M 164)
315 132.33 118.99 42" 98 856 104JK
315 13223 11.93 4246 95 6617 14,
3.5 1322.13 8138.6 4266 86 86.8 804)1
315 132.04 118.86 4)66 98 163 1665
315 132.00 118.77 4246 965 9.64 16.
315 131.96 118.75 4M 95 96•64 1041
315 131892 118.72 4246 86 "654 104.71
315 131.89 118.70 424) 95 0.53 864.71
315 831.85 117 421 9 5 86M 164
385 131.81 88.635 4 9 863 0.71
315 131.79 118.63 4M 61 962 104.V
315 131.78 118.62 4246 88 8M 164.71
315 131.76 118,61 4)66 98 6.52 104.71
315 131.74 118.60 4246 95 am 164.1
315 131.72 118889 42 88 8.2 16.
315 131.70 118.57 4245 95 9661 164.r,
315 131.69 88.%56 4266 88 66.1 104
315 131.67 188.55 4266 88 186,1 164071
315 131.65 118.54 4240 88 966 104.71
315 131.63 118.52 426 86 86 .51 184A
315 131.61 118.51 42 86 86.68 14 "
315 1.31.6 118.50 42)6 88 86* 104AN
315 131.58 118A9 4) 86 9 1.50 IN
315 131.56 t1A.4: 426 8 868 164181

I I I
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Tube ad

hr.

38.38
40.36
42.3M
43.8W
45.38

46.86
47.61
46.36
49.11
490,86

50.61
51.36
52.11
52.8s
53.61
54.38
55.88

56.61
57.38
58.11

.861
59.11
59.61
60.11
60.61
61.11
61.61
82.11

62.61
63.11
63.61
64.11
64.61
65.11
65.31
65.51
65.71
65.91
66.11
66.31
66.41
66.51
66.61
66.71
66.81
66.91
67.01
67.11
67.21
67.31
67.41
67.51
67.61
67.71

Tt,-v

131.44
130.80
130.21
129.80
129.40
129.02
128.84
128.66
128.48
128.31
128.14
127.97
127.51
127.66

127.48
127.34
127.19
127.04
126.90
126.75
126.61
126.52
126.43
126.34
12625
126.17
126.06
125.99
125.81
125.82
125.74
125.66
125.58
125.50
125.42
125.39
125.36
125.32
12529
12526
12523
12522
12520
125.10
125.17
125.15
125.14
125.12
125.11
125.09
125.08
125.06
125805
125.03
125.02

rho CP - 1

61.38 0.878 32'38E-04
61.40 0.9979 3.40E-04
61,42 0.8979 3,42E-04
61.42 08.978 3.43F-04
61.43 0.8878 3A4E-04
6144 08.897 3.45E-04
61.44 0."878 3.46E-04
61.46 A .8878 3.46E-04
61.45 0.9978 3.47E-04
61.46 0.9978 3.47E-04
61.46 0.8877 3.48E-04
61.46 0.8877 3.40E-04

A1 7 0.9977 3.49E-04
61 .47 0.9977 3.49E-04
6147 0.9977 3.506-04
61.48 8.8877 3.00E-04
61.48 8.8877 3.51E-04
61.48 8.8877 3.51E-04
61A8 0.8"77 3.52E-04
61.49 0.9977 3.52E-04
61.49 0.8877 3.53E-04
61.49 0.9877 3.53E-04
61.49 0.8877 3.53E-04
61.50 0."877 3.54E-04
61.50 0.9877 3.54E-04
61.50 0.8877 3.64E-04
61.50 08.76 3.54E-04
81.50 08.876 3.56E-O4
61.51 0.8876 3.55E-04
61.51 08.9976 3.55E-04
61.51 0.8876 3.56E-04
61.51 0.8876 3.566-04
61.51 0.8876 3.56E-04
61.51 0.8876 3.56E-04
61.52 0.8876 3.56E-04
61.52 0.876 3.57E-04
61.52 0.8876 3.57E604
61.52 08.976 3.57E-04
61.52 0.876 3.57E-04
61.52 08.976 3.57E-64
61.52 0.9976 3.57E-64
61.52 8.8876 3.57E-04
61.52 0.876 3.57E-64
61.52 0.876 3.57E-04
61.52 0.8876 3.57E-04
61.52 8.876 3.57E-04
61.52 0.9976 3.57E-04
61.52 0.9976 3.576E-4
61.52 0."876 3.57E-04
61.52 0.876 3.886-04
61.52 08.876 3.58-04
61.52 0.9976 3.58E-04
61.52 0.8876 3.85E-04
61.52 0.876 3.58E-04
61.52 0.876 3.8E-04

k Vel

0.374 5.609
0.374 5.609
0.374 5.609
0.373 5.80
0.373 5.609
0,373 5.60i
0.373 5.609
0.373 5.609
0.373 5.60S
0.373 5.609
0,373 S.A09
0.373 5.608
0.373 5.609

0.373 
5 ,608

0.373 6.608
0,373 5.08

0 .372 5.608
0.372 5.609
0.372 5.609
0.372 5608

0372 
5608

0.372 5.609
0372 5609
0.372 5.609
0.372 5.608
0.372 5,609

0,372 8.608
0.372 5608
0 3 7 2 5 60 8

0372 A.600.372 5,609
0.372 SA90N
0.372 5.609
0.372 5.608
0.372 .608
0.372 5.609
0.372 5.609
0.372 5.60
0.372 5.609
0.372 5.60
0.372 55.09
0.372 5.609
0.372 5608
0.372 5608
08372 5.609
0.372 5809
0.372 5.609
0.372 5.609
0.372 5.609
0.372 5.609
0.372 5608
0.372 5,60
0.372 5.609
0.372 5.609
0.372 SAW0
0.372 5.609

R. I 1 Intm- Tt~we8t2-F) T~v

55,372 32459 1580 161.78
55,077 3.2657 1576 141.88
54,803 32844 1572 168.43
54,610 38976 1570 101.32
54,425 3.3104 1568 101.
54248 3.3227 1565 181.12
54,164 3.3286 1564 161.0?
54,080 3.3344 1563 01.63S
53.,99 3.3402 1562 16.6
53.919 3.3458 1561 166.96
53,841 3.3514 15680 t160
53.764 3.3568 1559 160.88
53,89 3.3622 1558 100.88
53,615 3.3674 1557 100.77
53,542 3.3726 1556 10.73
53,472 3.3777 1555 16632
53.402 3.3827 1554 160.88
53,334 3.3877 1553 186.6
53ý26 3.3925 1553 1008,7
532=1 3.3973 1552 900.53
53,136 3.4020 1551 10.60
53,094 3.4051 1550 968.47
53,052 3.4082 1558 100,45
53,010 3.4112 1549 100.4)
52,970 3.4142 I54" 100.41
52,928 3.4172 1548 108.36
52.889 3.4201 1548 16636
52,848 3.4230 1547 16"
52.810 3.4259 1547 10.32
52.772 3.42H 1546 1002
52.733 3.4316 1546 10617
52,686 3.4344 1545 1.
523558 3.4372 1545 10025
52,621 3.4399 1544 l1ou
52,585 3.4427 1544 168.19
52.570 3.4437 1543 108.18
52,556 3.4448 1543 160.17
52,541 3.4459 1543 100.1•
52.527 3.4470 1543 168.1S
52,513 3.4480 1543 190.18
52,499 3.4491 1542 16.14
52,492 3.4496 1542 100.14
52.485 3.4501 1542 100.13
52,478 3.4507 1542 189.1)
52,471 3.4512 1542 168.12
52,464 3.4517 1542 100.12
52,457 3.4522 1542 100.12
52,450 3,4528 1542 108.18
52,443 3.4533 1542 168.11
52,436 3.4538 1542 100.10
52,429 3.4543 1541 100.10
52,422 3.4548 1541 166.10
52,415 3.4553 1541 160.88
52,408 3.4559 1541 166.03
52.401 3.4564 1541 18OO6.

- I r" - k e

68.9 6.637 4A66.4 UM6 3.68
68.8 8.867? 4.644 em8 3M2
81.86 6.88M? 4.1504 6.6 3.2
61im 0a.im7 4,815.8 0AR 38
68.86 8.87 4.58344 0.8 .8

68.M 0.31F? 4.44 0c8 3 .88
61.88 CA 4.53604 60= 3,682

61SM 0.AI7 453E404 0J6 3,86
681.32 0AT7 4.683464 .3 3M
65.36 0.8677 4.53E04 .3666132 03277 4.56544 6.38 3.082

61.56 0.8677 44E06 0.382 3.32
61IM 6327 4.654E-4 8.36 3,86

WAS, O"T 43E0 0.32 &M

8132 0.9077 4.8E504 6.312 3.652
6132 O0377 4.55644 0,M 3.652
6832 O6377 4.ME44 CM 336
61.93 0.947V 4.551E04 02 3.652
6832 632977 4325E44 O.38 1.052
6132 0CAM7 4.88344 0262 3.652

61 M 6 3 27 7 4 .5 5 & 0 4 0 2 6 3 .
68in 6.169" 4.9E304 6.38 3.652
01.92 6.377 432E4)4 OM 3.652

6832 8.67 4.9616!4 0.33 3.6

61.99 0.9977 4.56634 0.382 3.652
6832 8.677 4.6344 U6.323.682

6832 63277 4.56S-44 0.382 3.86
68." 8.867 4.854104 0266 33852

6132 .67 4.644 0282 3.8526132" .367 4.6W504 0.362 3.68

81.93 CA32 4.56E44 6Om 3361.0 0.2677 4.67544 0282 3.882
68329 0,66 4.615404 02M 33522

SIM OM" 4.61544 6.m 3.6526132 0CANTY 4376704 026 336
6132 0327 4.5715-04 O=6 3382
68.32 8.16" 4,6154 0,342 &M
6832 8.677 4.57E-04 0.352 3382
6832 03277 4A67566 0263 3.66
film 8.2177 4.567504 6.M6 3.86

68,8 0 0977 4,57E44 OM 1052
88.2 07wn 4.57E44 6392 368
68.0 0.277 4.57504 02.12 3.652
619 0.277 4.57E44 06 3,986
61.2 @M37 4,57644 8.382 3352
63.2 0.577 ..8504 6.382 3.652
6332 OM667 4.5715404 0.26 3.62
62,00 0.977 4.6144 6082 3A652

US 02M 4,57E44 0.=2 3.82

I I

R.

10684

107.950
167,867

107.1"6

167.746

107,86

907324
107,868

107,470
107,427

107,30

107,28
907.22
107,812

107.147
167,122

107.(73
107,073

107.023
963,601

1013945

106,909

100.300

510607

186,887

9080,86

Pr h (65*4- t
5l2-.F)

4A.533 1182 8.78"
4A4610 1101 8.785
4, 1191 8.783
4,4467 91f8 8.782
4,4910 11t 8.780
4A462 11 8.779
4,4867 11t8 8.778
4.461 113 8.778
4.66 1186 8.777

4,40818086 8.776
4,402 $1* 8.776
&M 1586 8.775
4b=83 11"8 8.775
4.5050 11t8 8.774
4.5071 Ila 8.774
4.50 110'7 8.773
4.5113 1187 8.772
4.614 1167 8.773
4.5i,4 1187 8.771
4.5173 5167 8.771
4.5163 1167 6.770
4AC itN 8.770
4.638 8186 8.770
4.9 1188 8.76S
4AW ti8e 8.760

4, 1186 8.768416 18 8.7614.1W6 8186 8.768
4327 180 8.768
4.tW 986 8.768
4A= I16 8.767
4.6314 518 8.767
4.= 11i8 8.767
4.63 iM Ill 8.767
4M 1118" S.7664.5359 89es 8.766
4.33 8186 8.766
4.3 5186 8.786

4.53672 918 8.768
4.63•1 116 8.766
4.5380 1166 8.766
4.3 1986 . 8.758
4.6386 5188 8.765
4.O7 1186 8.765
4.33M 1164 8.765
4.5391 151 8.765
466 1188 8.765
4.6W 181 8.765
4.537 1186 8.765
4.5400 1689 8.765
4.540 51t6 8.765
4 15404 586 8.765
4.6406 11te 8.765
44406 9186 8.765
4,6410 165 8.765
4A412 IM586 8.765
4,6414 9186 8.765

U0 5y

160.13
160.07
160.01
159.97
159.93
159.89
159.88
159.86
159.64
159.82
159.81
159.79
159.78
159.76
159.74
159.73
159.71
159.70
159.68
159867
159.66
159.65
159.64
159.63
159.62
159.61
159.60
159.59
159.59
159.58
159857
159.56
159.55
159.55
158.54
159.53
159.53
159.53
159.2
159.52

159.62
159.52
159.52
159.51
159.51
159.51
159.51
159.51
159.51
159.50
159.50
159.56
159.50
159.50
159.50

Cslo-PM-44" A5t2-2_SDC_Coo.donmTimeel850O.xls; Coo532081 WWO92508 12:51 PM



Cac 17321-01-PM-44.3 Shtdown Cooling T.i2 Afttahmet 2, Page 1CO

I II I I

40.36
42.36
43.86
45.36
46.06
47.61
48.36
49A.1
49M8
50.61
51.36
52.11
52.86
53.61
54.36
55.11
55.88
56.61
57.36
58.11
50.61
58.11
59.61
60.1 1
60.61
61.11
61.61
62.11
62.61
63.11
63.61
64.11
64.61
65.11
65.31
65.51
65.71
65.81
66.11
W631

86.41
sek.51
66.61
66.71
66.61
86.81
67.01
67.11
67.21
67.31
67A41
67.51
67.61
67.71

SDC HX h." Wl. I Ioc lx slid " S TIo Ts,o
Duty Iterate Iterate

Ocw CW DutyTold CCW cc uty
oOer Flow per HX

ccw
Tenp

Tsow WCp Cf

1.477.16O 1,A74,089 0.75O
1,477,497 1,474.367 6.700
1,477,801 1,474,626 0.700
1,478,014 1.474.807 0.700
1,47.217 1,474,960 0.700
1.478,412 1.475,146 0.700
1,478,504 1,475,225 0.700
1.478.595 1.475.302 0.701
1.478,684 1,475,378 0.701
1.478,772 1.475,453 0.701
1,478.857 1.475,526 0.701
1,478,941 1,475,597 0.701
1,478.023 1.475.667 0.701
1,479,103 1,475,736 0.701
1.479.182 1.475,03 0.701
1.479,25 1,475,86 0.701
1.479.334 1.475,934 0.701
1,479.409 1,475.997 0.701
1,479,481 1,476,059 0.701
1,479.552 1,476.120 0.701
1479,622 1,476,180 0.701
1,479.660 1.476,219 0.701
1,479,713 1.476,257 0.701
1,479,786 1,476.296 0.701
1.479.802 1,476.333 0.701
1,479,145 1.476,371 0.701
1.479.889 1.476.400 0.701
1,479,931 1.476,444 0.701
1.479.973 1.476,480 0.701
1.480,015 1,476,516 0.701
1,480,056 1.476,8,1 0.701
1.490,097 1,476,586 0.701
1,4800137 1.476,620 0.701
1,400,176 1.476.654 0.701
1,480,216 1,476,688 0.701
1,480231 1.476.701 0.701
1,480,247 1,476,714 0.701
1,460=22 1.476,728 0.701
1,450.277 1,476,741 0.701
1,480.292 1.476,754 0.701
1,4A0.309 1,476.767 0.701
1,4C0.315 1,476.773 0.701
1.480.323 1,476.780 0.701
1,480,330 1,476,786 0.701
1,480,338 1,476,793 0.701
1,480,345 1,476,799 0.701
1.480,353 1,476,605 0.701
1.480,360 1,476,012 0.701
1.460,368 1,476,019 0.701
1,480.375 1.476,425 0.701
1,400,382 1,476,831 0.701
1,480.390 1.476,637 0.701
1,480,397 1,476.843 0.701
1,400.404 1.476,850 0.701
1,480,412 1,476,956 0.701

NTU Mff.c8eem DT I Tt'o

0.545 0.364 15.69 123.61
0.545 0.364 15.41 123.10
0.545 0.364 15.17 122.63
0.545 0.364 15.00 122.30
0.544 0.364 14.84 121.98
0.544 0.364 14.69 121.68
0.544 0.364 14.61 121.53
0.544 0.364 14.54 121.39
0.544 0.364 14.47 12125
0.544 0.363 14.40 121.11
0.544 0.363 1433 120.97
0.544 0.363 14.26 120.64
0.544 0.363 1420 120.71
0.543 0.363 14.14 120.58
0.543 0.363 14.07 120.46
0.543 0.363 14.01 120.34
0.543 0.,363 13.95 120.22
0.543 0.363 13.89 120.10
0.543 0.363 13.83 119.90
0.543 0.363 13.78 119.87
0.543 0.363 13.72 118.75
0.543 0.363 13.68 119.68
0,543 0.383 13.65 119.61
0,543 0.363 13.61 119.54
0.543 0.363 13.57 119.47
0.543 0.363 13.54 119.40
0.543 0.363 13.50 119.33
0.543 0.363 13.47 119,26
0.543 0.363 13,44 119.19
0.043 0.363 13.40 119.12
0.543 0,363 13.37 119.06
0.542 0.363 13.34 118.90
0.542 0.363 13.30 118.93
0.542 0.363 13.27 118.86
0.542 0.363 1324 116.80
0.542 0.363 13.23 118.77
0.542 0.363 1321 118.75
0.542 0.363 13.20 118.72
0.542 0.363 13.19 118.70
0.542 0.363 13.18 118.67
0.542 0.363 13.16 118.65
0.542 0.363 13.16 118.64
0.542 0.383 13.15 118.62
0,542 0.363 13.15 118.61
0.542 0.363 13.14 118.60
0.542 0.363 13.13 118,59
0.542 0.363 13.13 118.58
0.542 0.363 13.12 118.56
0.542 0.363 13.12 118.55
0.542 0.363 13.11 118.54
0.542 0.363 13.10 118.53
0.542 0.363 13.10 118.52
0.542 0.363 13.09 118.50
0.542 0.363 13.09 110.49
0.542 0.363 13.08 110.48

1 1

2.110,682 .16611 0 MA
2.107613 2.05,511 MA

2.116.766 2.186*22 WSA
2.110,*44 2tO.S9* OW
2.110,76 2.106,686 SWA
2.110%W 2.t0665 WA
2.010 2,10.0*5 WA
2.110.44 2166*N2 W
2.11* 2.106.068 A

2.61*861 2.01666 MWA
2.111*9,0 20.115 OA
2.111,026 2.,10.32 WA
2,111,44 2.06,544 WA

2.11*11, 2.560.10 MWA
X.111.0 2.106.17 SWA
2.110.11 2.16,23 MWA
2,111.130 20,06,6 WA
2.,11,140 2.106243 MA

2.111:118 I'6l a
2.111.172 2.10,2n WA
2.111,193 2.10$.M OWA
2,11.16 2JO66 WA
2.111,201 2.6306 WA
2.10*It = .6314 WN

1•20 1= 216.232O1WA
2,.1112 2.10.22 WRA
2.810.* 2.166,2I41 WA
2,111*0 2,106,34 WA

2.115*0 12.30871 WA
2.111.2 2.106.1n WA
2,1101 2f 2,1065M SWA
2.111,301 2108,37M A
2.111*W 2,16,390 MA
2111,0 Z095, A
2111.1 1 2.15,26 WA

It111,318 2106.43 OWA
2.111,32 Z.196.406 MWA

IMAM1* 2.1,404 OWA
2.511 *5= 2 .16A OO OW A
2111.226V 2,108,416 WA
2.111.3226 2.100.412 SWA

2.111,33 2060*12 SWA
2.111=0 2,05,414 WA
20111 XU 2,106.416 OWA

2,161,35 2,106,416 WA
2.111,33 2,10,420 SWA
2. 11.2N 2.166.426 MA
2,111.31 2,111.434 WA
2.111*5 21060*26 SAM

NTU OT.ecooo OTo Ts.o

~ W l0a6 10972
a WA 10&79 106J
~ Wa 10.G2 166.74

WA WA 16,06 to"5
WA WA 10*5.39
WNA WA 1026 10"2
WA o" 10,24 166.16
W&A #WA 10.19 100612
WA WA 10.14 loc,6
WMA WoA 00. 10C8
WA Wa 1014 166*
MA SWA 9.69 166.86
IRA WA 0.6 1066.78
#WA WA 9.9D 106672
PHA OWA 9.06 155"
SWA Wa" 9,82 1549D
SWA SWA 9178 046.64
WA "A 0.73 166.46
RAM WA 9111 105,42

~ SWA 9m 6 045.3
SWA OWA 9m 106&31
WPA WA 9m IOL27
WA WNA 358 10523
IA sm L64 I 060

MA OWA 6.61 106.6~
IWA WA 6IA 006,12
SWA MIA 9.47 1556"
f" SWA 6.44 15.066
MA SWA 9.42 1506.02
MA AM 6.36 104.*
~M WA 6.27 ,04"
MA am "3 WA6*
WA ~A 6.53 104
MA MWA "0 104M

MA WA 6.. 104.83
SWA AM 6,27 1604.82
MA GWA 0*0 04-*
MA OWA 926 004.11
WNA Wa" 02 104.78
MA SAM 924 1006.7

MA SWA 9.2 104.76
MA NAM 92*04IS
MA OAM 9.22 004.74
MA SWA 6.21 1536.4
WVA WA Oi1 104.72
MA SWA 9616004372

MA SWA 9-2 15327
a WA 920 164.71

WA SWA 9.18 104.70
WA OWA 6.16 1 *

VWA OWA 6.610406

OWA. WA 6.17 10656
WA SWA 6.17 1557

I tkft

23.09 123.61 1072 7.358 30.44 8.100 3 10.15 96.27
22.71 123.140 106.8 7.358 30.07 8,100 3 10.02 96.19
22.37 122.63 1D60 7.358 29.72 8,186 3 9.31 96.12
22.12' 122.30 106.5e 7.358 29.48 8,100 3 9.83 96.07
21.89 121098 106.42 7.350 29.25 8,186 3 9.75 96.02
21M 121.6 162 7.358 29.02 , 8,186 3 9.67 95.98
21.36 121.53 186.36 7.358 2891 8,100 3 98.4 95.6
215 121.39 10.1 7.358 27.61 8,1CO 3 9.60 95.94
21.35 121.25 186.27 7.358 27.50 6.086 3 9.57 95.91
21.25 121.11 8 7.358 0 28.60 8.100 3 9.3 95.89
213.0 120.7 105. 7.35 28.50 8.100 3 9.50 95.87
21.05: 120.94 105 7.358 27.41 1.100 3 9.47 95.85
20.95. 1120.7 105.13 7.358 28.31 8,106 3 9.12 95.83
20.86 18.32 1086.8 7.351 28.22 8,186 3 9.1 85.62
201.7 120.46 18.0 7.358 27.13 , 8,186 3 9.38 95.60
20.68 120.134 105,0 7.350 27.2 8,186 3 9.05 95.76
20.59 120.22 1054 7.358 27.95 8.100 3 9.32 95.76

18. 74, 1 0. 1054 7.358 27.1 06 8,100 3 98 09 95.74
20.42 118.9 0 5.4 7.358 27.786 ,160 3 9.26 95.72
20.33 118.87 10486 7.358 27.69 6.106 3 9.23 95.71
20.25 11.76 15 .3 7.358 2761 9.18, 3 9.20 95.69
20.20 119.7 10.2 7.358 27.56 8.100 3 89.19 95.68
20A1. 119.75 104,83 7.35 27.50 6,186 3 9.6 , 85.54
20.09, 11. 104 0 7.358 27.45 e ,1 0 9.I 5 5

.9.0 7 11.7 105. 7.358 27.40 8,100 3 9.13 95.05
19.46 1187 105.3 7.35 27.62 61 3 9.12 95.64
19.44 l1883 105.75 7.358 27.80 8,100 3 9.10 95.63
19.43 119.26 1064. 7.358 2725 ,800 3 9.92 95.62
19.42 119.19 7.358 107528 7.02 6 3 .9 8 95.61
19.79 118.12 164.74 7.356 377 8,186 3 .095 95.60
19.741 119.06 104.7 7.358 .27610 981 3 9203 95.52
19.40 118.99 104.72 7.358 27.75 8,186 3 9.02 95.58
18.643 118.5 154.72 7.358 27.00 8,186 3 9.00 95.57
19.60 118.86 104.71 7.358 26.95 8.100 3 9.91 85.51
19.35 118.80 104.7 7.358 26.71 , 8,18O 3 8.97 95.55
19.53 118.77 154.70 7.358 26.89 8.100 3 8.96 95.54
19351 118.75 104.8 7.358 26.87 8,186 3 8.66 8 5.5
19.50 118.72 104.69 7.358 30.70 8,186 3 8.95 95.54

19 1: _j18.7 7 7.358 2.4 ,0 3 8.95 "95.53
1.4.! it18 04.7 7.358 26.82 8,100 3 5.94 953.53

19.44: 118-6 047 7.358 -2-680 8,100 " 3 8.93 "95.53

19.435 118.63 104.60 7.358 26.79 8,186 3 9.93 95.52
19.33, -18.2 104.74 7.358 26.78 8,100 3 8 0.93 .5
19.413 118.61 104.7 7.358 26.77 8,100 3 8.92 95.5219.41 267 8,1CO 3 89 95.52
19.41 1. 0 4.213. 7 .o 3 8.92952
19.39 118.57 047 7.358 1215.75 8,100 3 :.92 115.51

193ý 118.57 647 7 .358 [26.74 8,100 3 8.91 95.51

19.37 ' 118.55 lk 7.358 215.73 8,1"0 3 6.91 .95.51
19.36- 118.54 10.07.358 26.T2 "8,100 * 3 8.91 95.51
19.35 118.52 10.97.358 26.71 ,8.100 3 8.095.51
19.341 118.511 1.5 •1.0 8,0 3 8.0 , 95.51
10.33 118.501 1 3G4..688C ! 3 0955
19.33. 1184 l,1-- 26.68 8,100 .' 3 . 8.09 . 95.50

'1..2 1148 7.371 26.U8 8,100 3 8.89 95,50

I
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Shutdown Cooling Temperature Transient with 90F River Water

SDC Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu
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Shutdown Cooling Temperature Transient with 9OF River Water SDC
Hx Fouling - 0. hr-F.qftlNtu, CCW Hx Fouling - 0.004 hr-F-eqftltu

Initial RC Tempere, F 310 SoCHX CCWHX

aial Time 2 2754 Shg Film 0.09751

.RCSTemperatxS.9et9ho 8 . 149.30 sh•l Flm Re p-e. 0.61709
Timm aftr ip to 13OF Pdmay Coolant Temp 18.55 waed CCWvt SOCHei 1850 shal Fif Pr po 0.333

Time afte SDC M48ason to 130F PC Teep 18.6 CCW Row Sap TenpW 275 FootNg (total - t sbide) 0 0.004
Decary heat equffibrium at SOF rner tenip 17.14 1 . 0.00410 0.004

$__ SOCHx 4
T.-e Step O(D) P(PP) Flip) Psdc Total 0 dtfc Tube

h. h.tul =&JA neF. Q p Tt~i ITt..o 0 V. Pi To~ T.,o

2.00 0.1 54,996 18 1.5 -139.512 -65.05 -59.13 3000 315 350.00 248.46 1410 95 18.85 274,4
2.10 0.10 54.107 18 1.5 -136.400 -62.79 -47.08 3000 315 344.09 245.04 180o Of 18.33
2.20 0.10 53.300 180 1.5 -133.389 -60.59 -55.08 3000 315 338.36 241.73 1n 96 117.77 2K2$
2.30 0.10 52.540 18 1.5 -130.477 -58.44 -53.12 3000 315 332.97 238.53 1a a6 117.2 MA
2.40 0.10 51.122 18 1.5 -127.664 -56.34 -51.22 3000 315 327.56 235.43 low 98 1161M 21A
2.50 0.101 51.143 Is 1.5 -124.946" -54.30 -49.37 3000 315 322.44 232.45 Iwo 86 1118
2.60L 0.10 50,500 58 1.5 -122.322 -52.32 .47.57 3000 315 317,50 229.56 186 96 11115A 281.9
2.70 0.10& 49,888 5a 1.5 -119.790' -55.40 -45.92 3000 315 312.74 226.78 INO 16 19.1 2

2.00 0.10 49.305 8 1.5 .- 117.346 -48.54 ,44.13 3000 3M5 301.16 224.09 186 85 114.74
2.90 0.10 48.749 18 1.-5 -114.990, -46.74 .42.49 3000 315 303.75 221.80 law 86 114D M41AT
3.1 005 48.210 18 1.5 -112.718 -45.00 -40.91 3000 315 299.50 219.00 UNs 856 113MI7
305- 0.05 47.661 18 1.5 -111.623 -44.19 -40.15 3000 315 297.45 217.79 960 95 113J6 237V1
3.10 0.05 47.710 18 15. -110.548 -43.34 -39.40 3000 315 295.45 216.91 UN 1 6 103.4 236,
3.15 0.05 47.464 18 1.5 -109.492 -42.53 -.3066 3000 315 293.48 215SA5 18M 86 1132
3.20 0.05 47,223 18 15.5 -108.456* -41.73 -37.94 3000 315 291.54 214.31 186 5 1 3A6 23812
3.25 0.05 46,957 18 1.5 -107.43k -40.95 .37.23 3000 315 28995 213.19 lss 96 1128 2311A
3.30 0.05 46.756 19 1.5 -106.439 -40.18 -36.53 3000 315 287.78 212.09 1I8C 95 112,7
3.35' 0.05D 46.529 19s 1.5 -105.451 -39.43 -35.84 3000 315 295.96 211.01 UsN 6 112A416 •1

3A0 0.05 46.307 18 1.5 -104,195 -38.68 -35.17 3000 315 284.57 209.95 1N* 86 112,30 22?.
3.45 0.05 46.089 1is 15.5 03.550' -37.9 -34.51 3000 315 202.41 208.91 1l88 98 112.12 22L 4
3.50 0.05 45.876 18 1.5 -102.622 -3725 -33.86 3000 315 280,68 207.98 1850 86 111.14 2211
3.551 0.05 45,666 18 1.5 -101.711 -36.54 -33.22 3000 315 278.99 206.88 1880 96 111.17 224.31
3.60 0.055 45.460 10 1., -100.916 -35.86 -32.60 3000 315 277.33 205.90 18M 96 111*0 253.15
3.95i 0.05 45258 18 1.5 -99.939 -35.18 -4.98 3000 315 275.70 204.93 UN 0 6 9i11.43 221.7
3.70 0.05 45.059 18 1.5 -139.100 -7524 -68.40 3000 315 274.10 174.89 4246 86 119 16.51
3.75 0.05 44.864 15 1.5 -137.1861 -72.02 -6620 3000 315 270.98 173A45 424 856 158,49 I
3.80 0.05 44.673 19 1.5 -A34.954 -70.40 -64.07 3000 315 267.37 172.06 424 86 1181" 1foam
3.85 0.05 44.465 18 1.5 -132.202 -422 42.02 3000 315 264.16 170.71 44 86 11756 IS
3.90 0.05t 44,300 18 1.5 -128.929 48.03 -60.03 3000 315 261.06 569.39 434 86 1571M 1MI
3.95 0.05 44.118 19 1.5 -127.531: -63.91 5 5.10 3000 315 258.06 168.11 434 86 t1187 177M

4.00: 0.05 43.939 Is, 1.5 -125.305 -61.87 -56.24 3000 315 255.16 18968 4240 8 1128 17.33
4.05 9.10 43.763 19[ 1.5 -123.149 -59.99 -54.44 3000 315 2.2.35 165.68 4M6 116 11*4 17O
4.15, OM 43.419 1 1.5. -118.970 -56.05 -50.96 3000 315 246.90 1634 4346 "6 115A$ 17A
4.35 0,40 42.764 is 1 1.5 .111.136' -48.87 -44.43 3000 315 236.71 158.95 4246 85 113.87 166.
4.75 6*6 41.566 10 1.5 -97.441 .36.30 -33.07 3000 315 219.94 151.19 42! 95 118*6 157*54

.25 6M, 40.243 s1 1.5 64.579 -24.93 -22.97 3000 315 202.40 1438 4249 86 86. 486
5.75 680 39.078 0 1.5 -75.920 -35.34 -32.13 3000 355 191.07 138.77 4 1 86 106.71 143*1

6.25 h e9 30.039 0 1.5_ -13.515 -23.98 -21.80 3000 315 175.01 131.A7 4246 86 104.3 4 .0
6.75 0*6 37.105 0 1.5 -55.512 -16.51 -15.01 3000 355 164.11 126.46 4346 86 12 1 28
7251 0.8 36.258 0 1.5 -49.33C -11.58 -10.53 3000 305 156.61 122.97 4M 86 h 11 25.1 0
7.7S 6.10 35.485 0 135 .45.292' -8.31 -7.55 3000 315 151.34 120.51 424 96 100.74 12220
8.25 6.50 34.776 0 1.5 -42.394 4.12 -5.56 3000 315 147.57 118.74 4M 86 100.1 1
8.756 0. 34.121 01 1. -40261 -4.64 -422 3000 315 164.79 117.43 44 86 $ 118861
925 0*M 33.514 0 1.5 -30.645 -3.63 -3.30 3000 315 142.68 116,13 4A6 9 8 ",4 117.70

9.T o.701 32.894 0 1.5 -37.253 -2.86 -2.60 3000 315 140.86 115.57 46 86 88.13 10.4
10.50 0.81 32.169 0 1.5 -35.862 -2.18 -1,99 3000 315 139.04 114.71 446 956 86.6 1i1l
11.41 1 21 31.315 0 1.5 -34.472 -1.66 -1.51 3000 315 13722 113.34 4246 96 " t14,11

12.62i 1*6 30.314 0 1.5 -33.083 -127 -1.15 3000 315 135.40 112.98 6 438 6 95 82 1114
14.20 1.6 28.183 0 1.5 -31.695 -1.01 -0.92 3000 315 533.59 112.11 4246 86 8a68 513
16.17W 2.0 27.880 0 1_ , - -30.308' 0.93 -0.75 3000 315 131.77 11124 4346 06 87.73 .1123
1.17 2 26.945 0 1.5 -28.160 -0.71 .4-65 3000 315 1 30.26 110.52 . 86 87.60 111SZ
20.171 20 26.052 0 1 .5 -28.170 4062 4.56 3000 355 128.96 509.90 434 86 $7 11
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Tim Tube 5 0

h.a It- k Ie . 6(shf1 T. ro Cp kl, 6 e Re Pr h(96 lu-knetal U,9.y112-F)h Tt~ave1  "'" I C m V. Re I P 1(1 /" T'veI r° P 12-F) ma k V Re Pr 2-F} me

2.00 299.23 55.59 1.0272 1.24E-04 0.396 5.600 136.709 1.1578 2281 19606I 60.16 19044 2SM 02I304 C, I1M336 617 9.589 487.57
2.10 294.56 55.00 1.0250 1.26E-04 0.396 5009 134,617 1.1770 2270 19432 624 .JAW4 2AI1164M 0.31 1.661 6 ,W1O 1.60411 613 0.570 485.61

2.20 290.05 56.00 1.0241 12K--04 0.396 5.609 132,573 1.1983 2259 0.03 I 03 " .03M 2.14-44 cow 1,1 6.4 1643 9.551 483.67
2.30 205.70 5620 1.0228 1.31E-04 0.396 5.600 130.578 1.21N0 2247 I1som .M J10M 36 3.18404 O=6 1J.6 66,37 2.6 "4 9.532 481.75

2.40 251.50 56.38 1.0215 1.34E-04 0.396 5.009 128,635 1.2395 2236 067 6. 1 3 2.2 4 E-0 1461 646167 214 901 9.514 479.86
2.50 277.44 56.-6 1.0203 1.26E-04 0.396 5.609 126.743 1.2004 2224 166.62 60.44 00 2.24E04 0.387 1.591 02,M 2 106 6 9.496 478.00
2.60 273.53 56.72 1.0101 1.38E-04 0.396 5600 124,905 1.2813 2213 113.64 60-49 1.0026 227 4 .3Ow 161 61,711 2.1134 604 9.478 476.18
2.70 269.76 56.08 1.0181 1.41E-04 0.396 5.609 123,120 1.3023 2202 111.72 60.53 1.00M 229 4 0.3&W .501 90.W2 2.1424 eel 9.461 474.39
2.80 266.13 57.03 1.0171 1.43E-04 0.396 5.609 121,389 1.3233 2190 17,107 0• 7 i.064 2.32604 06 1.061 66,835 2.1711t W6 9.444 472.64
2.90 262.62 57.18 1.0162 I.46E-04 0.396 5.6009 119.711 1.3443 2179 17.6•6 6.61 1.03 235E604 036 1.691 68,60 2.1994 06 9.428 470.93
3.00 259.25 57.31 1.0153 1.401E-04 0.306 5M00 110.086 1.3652 2109 176.36 6.66 1.0021 2.144 0.30M 1.61 87,521 2.2273 061 9.412 469.25

3.05 257M2 57.38 1.0149 1.49E.04 0.396 500 117,301 1.3756 2163 175.63 60.6 IM.O 2.2614 0.0 "91 7,106 2240 6978 9A04 468.44
3.10 256.03 57.44 1.0145 1.501-04 0396 5.609 116,520 1.3859 2158 174.72 6I16 I1AM: 2.4IE44 0.36 1.51 86,510 2•64 877 9.397 467.63
2.15 254.6 57.50 1.0142 1.51E-04 0.396 5000 115.768 1.3963 2153 172.1 0 113.6 2 7 M.2.E 10 0 6,12523 220 67 9.390 466.94
3.20 252.93 57.57 1.0138 1.53E-04 0.392 5.600 115,021 1.4006 2148 17A.14 72 1.0017 2.4E04 0.36 I I 56,67S 2.813 674 9.382 466.05

3.25 251.42 57.62 1.0134 1I.4-04 0.306 5.600 114.2086 1.4168 2142 172.37 60.74 10017 2.S404 0.0 1.5016 65 235 2046 73 9.375 465.28
3.30 2490.4 57.60 1.0131 1.55E04 0.396 5,609 113,563 1.4271 2137 171.61 60.75 1168 2A 4 0.4 1.061 64."A 23 367 9.368 464.51
3.35 248.48 57.74 1.0126 1.56E-04 0.396 5.00 112.053 1.4373 2132 171.7 60.77 J1655 2.47104 0.3N4 1161 41 2.3207 676 9.361 463.76
3,40 247.06 57.80 1.0124 1.57E-04 0.395 500 112,155 1.4474 2127 176.14 60.7191 101 21644 0ý364 1.391 •39066 2. 3336 00 9.354 463.01

3.45 245.66 57.05 1.0121 1.584 0.390 5.6009 111.46 1.4576 2122 16.3 60.1 1.60014 216504 0.34 1.591 82.806 2.34M4 67 9.340 462.27
3.50 244.20 S7.00 1.0118 119E-04 0.395 500 110,704 1.4677 2117 16•1.73 6081 1=13 2I. 4 0.3"4 1A61 83.161 2.5 an 9.341 461.50
3.55 242.94 57.05 1.0115 1.40E-04 0.390 5.609 110.131 1.4777 2113 16.4 60.63 11013 Z2.04 0.3U4 1.01 2,770 Z3716 650 9.335 460.03
3,60 241.61 58.00 1.0112 1SI1E-04 0.395 5.609 109,479 1.4877 2108 1 67.9 60* 110012 2.04144 0.3H 1.51 82331 2.4 63 90328 460.12

3.65 240.31 50.0 1.0110 1.03E-64 0.395 5.09 108,039 1.4077 2103 166.780 606 10611 2.51E-04 O. 1.591 a2,010 2.3M 062 9.322 459.43
3.70 224.49 50.10 1.0079 1.77E.04 0.394 5.600 100.071 1.6311 2027 18204 61.14 110100 2.8454 0.380 3.12 166,906 216 1361 9.231 568.07
3.75 222.o6 58.20 1.0075 1.7E-04 0.393 500 6.9w00 1.537 2016 161.1 61.16 0.8M6 21J6l64 0376 3.652 160,559 2.7137 1367 0.220 966.40
3.66 219.71 5830 1.0071 1.82E-04 0.393 5.009 97,763 1.6762 2009 150.32 61.16 0106 2.6&6 0.376 3.652 167,15 2.7391 1363 9.210 564.76
3.85 217.44 5010 1.0007 1.4E-04 0.393 5009 96,660 1.6296 2000 14926 61.20 0.9214 2.91E-4 0379 3.602 16• . 271141 1376 9200 563.16
3.90 215.23 58.49 1.0063 I.ME-04 0.393 5600 95,590 1.7208 1991 148.24 61.22 818 223E44 376 2= 164,843 2,70616 1376 9.190 561.59

3.95 213.09 50.57 1.0060 1.89E-04 0.392 5.609 94,552 1.7429 1963 14726 6124 0197 210644 0.376 3.62 193. 0 2.6127 1372 9.181 560.06
4.00 211.02 58,66 1.0056 1.91E-04 0.392 5.609 93,545 1.7648 1974 14626 61.26 06 2.6044 0276 3182 IS2M 2183M 138 9,172 550.56
4.05 209.01 58.74 1.0053 1.93E-04 0.392 5.609 92.569 1.76 1066 14.36 61.2 0.06 3.00&4 0.376 3M2 1606,11 267 1564 9.163 557.10
4.15 205.12 5809 1.0048 1 .9804 0,391 500 90,675 1.0302 1950 143.66 61.31 0.64 2.06-04 0.377 3182 168664 2.9056 1306 9.146 55423
4.35 197.M3 59.17 1.0038 2.07E-04 0.390 560 07,117 1.9176 1918 140.17 6137 0.61 3,171404 0.376 3.3 164,421 2.M 1346 9.114 548.71
4.75 185.06 590O4 1.0022 225E-04 0.388 5A00 00889 2.0905 1061 1 346 .46 61A 32604 0.374 2.61 2 147,000 M.IMI 1324 9.058 538.63

5.25 173.13 60.05 1.0010 2.44E-04 0.538 5.609 75,007 22792 1803 526,70 61.67 0.160 3.M0 0.373 3162 103 2326 1360 9.006 528.71
5,75 164.92 60.32 1.0002 2.58E-04 0,383 5.609 71,117 2.4273 1762 1240 6113 01M64 3.-A6E4 0371 211 353,718 .4 1M3 8.9066 521,54
6.25 153.24 60.68 0 0993 2.82E.04 0.300 5.609 65,516 2.W669 1700 16.4" 811.72 016 17GE-6504 00 3182 129,26 31M 12W 0.910 510.91
6.75 14528 60.61 0.9987 3.01E-04 0,370 5600 61,741 2.8580 1657 116.•1 61A.7 06 3,3.04 0.366 3.62 124,918 SAM 1261 8.873 503.38
7.25 139.79 61.06 0.9984 315E-04 0.377 5.609 59,158 3.0022 1626 113.2 61.61 06 4 E04 o06 3.r 12 6 3L1151 1641 0.949 498.03

7.75 135.93 61.16 0.9912 3.25-04 0,375 5.0 57,356 3.1110 1604 111.52 6S16 01 41350)4 0.366 3062 16,8 3.67 1234 6.030 494.20
8.25 123.15 61.24 0.9900 3.33E-04 0.374 5.600 56W06N 3.1932 1508 11.24 6116W 06997 4.11204 0.6 3162 516,416 413 522 0.010 491.42
8.75 131.11 61.29 0.9979 3.3E-04 0.374 5.600 55,122 3.2562 1576 10631 1 A7 016936 4.165l04 0,36 36 117,335 410 5224 8.009 409.34

925 129.55 61.32 0.2978 3.43E104 0.373 5.600 54,406 3.3054 1566 166.60 61168 016M 4.15E04 0.4 3.052 116.5116 4.57 1321 80802 487.75
9.80 12822 61.36 0.0978 3404E-04 0.373 5.609 53,791 3.34809 1559 107.69 61.14 0.9976 4.2150•60 0.3 3M 115,14 4.1461 1219 8.796 486.30

10.50 126.87 61.39 0.9977 3.52E-04 0.372 5.600 53,176 3.3933 1551 107.34 61.00 0.0978 4.24E04 0.3• 3 3.162 115•112 4.1747 1256 .791 464.99

11.41 125.53 611A 0.9978 3.56E-04 0.372 5.600 52.563 3.4387 1542 106.76 61"1 017 42?E0 03M6 3152 114,411 4.26 1214 8.785 483.60

12.62 124.19 61.46 0.9976 3.60644 0.371 5.609 51,951 3.4852 1534 06.15 M 0.• 78 4•204 0.36 3.682 113,712 4.2M 1211 8.780 482.19
14.20 122.05 61A9 0.975 3.56E-04 0.371 5.609 51,340 3.9327 1526 166.64 61.12 0176 4.32E.04 0.34 3.662 113,814 426 126 .774 480.70
16.17 121.50 61.52 0.9974 3.70E-04 0.371 5.60w 50,730 3.5813 1518 104.93 61.A3 0.1676 4.351504 0.3" 3.M 112.318 4221 120 6.768 479.36

10.17 120.39 61.55 0.9974 3.73E-04 0.370 J.609 50.224 3.6225 1511 104,43 61.64 OA177 4.375.4 0.364 &62 11,742 4.3171 1204 0.764 478.10

20.17 119,43 61.57 0.9974 3.77E-04 0.370 5.09 49,792 3.6586 1505 103.66 41.44 0677 4.396-04 0. 303 2 11247 4.3386 1 26 0.760 477.15
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. , CCW HX Foukng 0.004

__ Io T~ n.. Total CCW •".w CCW Outy CCW

Time SDC HX tube tide S•GH M DC Duty Tt~o Ts,o Qc-., CCW Duty Flow ..... per DuyXc
fterate hterale oter Flow S p. HX Ternp

t.. 0 WCP C, NTU ,ffnlnoen, DT Tto W WP Cr•U N 4l1oovneo DT Ts..o fn.UA OM mB Ts.o

2.0 1.337.56 1.373,944 OWA ENA #WA 101.54 248.46 $93W 012 0AS3 2.726 07 155.53 214M 139.51 248.46 274.44" 7.358 U46.87 8,100 3 4a.96 118.91

2.10 1,342,692 1,377.087 ./A S/A 04A 99.05 245.04 uS,02 07,570 0.52 2.716 053 101.07 2M.30 136.40 245.04 270.30 7.358 143.76 8.100 3 47.92 118.33

2.20 1.347,576 1.380,103 M0*/A 0*/A P1/A 9685 241.73 004.7 0161090. 2.7J 3 0073 148M w" 133.39 241.73 266.29 7.358 140.75 8,100 3 46.92 117.77

2.30 8,3522 1,32.998 OA INA NA 94.34 238.53 6,0 09608 WIN 2M 0873 14520 2.42 -- 130 48 238.53 262.42 7.358 137.84 8,100 3 45.85 117.22

2.40 8.356,650 1,385,77 0A 0*A 0/A 92.12 235.43 0062 699,134 040 2576 03 141 M 29M 127.86 235.43 258.68 7.350 135.92 8.100 3 45.01 118.69

2.00 1,a." 8.388.441 /A 0A 0A 99.89 2.40 0 0 0 2017 0.7 135 00 124.95 232.45 255.07 7.358 132.30 8.100 3 44.10 ' 116.18

2.60 1.354.873 1,390,"8 0*4A OW4A M*4A 87.94 229.56 107.00 900100 05w 2501 053 1030.0 251.00 122.32, 229.06 251.59 7.358 12958 8:100 3 43.23 110.69

2.70 1.:38.691 1,393,452 04A 04A 0A 85.97 236.78 6.0 05646 U 2. O53 123.02 2603 119.79 226.78 248.23 7.358 127.15 8,100 3 42.38 11521
2.80 1,372,3207 8 A 04A 04A 84.07 224.09 065,00 900,.74 0,4 2A33 07 13024 244.06 117.35 224.00 244.99 7.358 124.70 9,100 3 41.57 114.74

2.90 1.375,789 1.398.066 04/A 0*4/A 0*4/A 8225 221.50 000.300 ,309 2 0565 2553 0A73 127.57 341* 7 114.99, 221.50 241.87 7.358 122.35 8.180 3 40.78 '114.30

3.00 1,379,08B 1,400,234 04A ENA 04A 80.50 219.00 011^7 001,70 044 2512 0573 124.0 230.6 112.72 219.00 231.86 7.358 120.00 8.800 3 40.05 113.97

3.05 1,380.663 1.401.275 M*4A 0*4A 0*4A 7955 217.71 000.50 MAN30 0844 2057 OM7 823.70 25758 111.62, 287.79 237-411 7.356 118.908 .0 3 39.66 113.66
3.80 1,382.201 1402295 0/A OA 04A 78.83 216.61 0,77 902.170 0543 22 003 1•-753 2305 110.55 216.61 230.99 7.358 117.81 8,100 3 39.30 113.45

3.15 8.3,703 1.403294 A 04A 0/A 76.03 285.45 "00723 00,60 056 2.• 0573 129.34 2560 109.49 215.45 234.59 .358 116.85 8.80 3 38.95 11325

320 1.0.109 1.404.273 0A 04A 0A 7723 214.31 900.264 90.060 0,543 20 0573 120.17 2332. 108.46 214.31 233.22 7.358 11581 8.80 3 38.60 113.0•

3.25 1,396,6901 .405,233 04A 04A 04A 76.46 213.19 001,2 032727 0542 2107 057 11902 231.00 107.44 213.19 231.88 7.358 114.90 8,100 3 38.27 112.06
3.30 1.387.999 1.406.173 0A 0A 04A 75.69 212.09 081.46 w903 0A42 250 3 A 05T73 117.00 230.0 100.44 212.09 230.56 7.358 113.80 8100 3 37.93 112.67

3.35 1.389,360 1.407,094 NA 04A ENA 74.95 211.01 901,704 0075 0042 2.578 OATS 10.78 220.26 8 5.4 218.01 229.25 7.308 112.82 8.100 3 37.81 112.48

3.40 1.390,699 1.407,996 MN/A 04A 014/A 7422 209.95 9001093 16,264 02 2.073 0573 110AP 227.0 14.50 209.90 227.99 7.358 111.85 8,800 3 37.28 112.30

3.45 1.392,002 1.408.981 0*/A 0*4/A 0*4/A 73.50 208.91 03.800 09.410 0541 2W 053 1455A 2 07 103.550 208.91 226.74 7.358 110.91 8.800 3 39.87 112.12

3.50 1.392,274 1.409.747 04A 84A 04A 72.79 207.99 W177 0"72 0541 204 0573 0117 2"1 102.62 207.89 225.51 7.355 100.9M 8.1.0 3 30.66 111.94

3.55 1.394.017 1.410.586 ON/A 0*4/A 64/A 72.10 206.00 02,505 903.732 0.541 2M 0572 1.550 224.31 101.71 206.88 224.38 7.358 109.07 8,100 3 36.386 111.77

3.60 1,396,731 1.411,428 04A 04A O1A 71.43 205.90 102,03 90SAW 560 M G 0571 01.04 2.13 100.92 205.90 223.13 7.358 100.17 8.100 3 3.06 111.80

3.651 8396.810 1.412,244 OW4A MNA 0*4A 70.77 204.932 M 90* 064.041 0.640 2MI0 0573 81055 2MW0 99.94 20423 228.971 7.358 807.30 8.800l I 30.77 111,43
3.70 ,39.076 1.409,10 0.677 2.024 0.640 99.21 174.89 2M,.2460 2.=.3 O4A w" 3M 87.14 I8OM11 0 174.89 186.11 7.358 147.16 9,100 3 4 118.97

3750 1400039 841098 0.77 2.015 0O39 9723 173.45 2.30 2.080 O4A 3M 3M 000 194.34 137.19 17345 184.34 7.35a 144.54 •, 80 3 4.88 118.40

3.90 1.402901 .42.799 0.78 2507 o03 9 01 872.66 2.03,701 2jf63,41 3M 4A 04A 64A3 1254 83455 172.06 189,64 7.358 142.01 8.800 3 47.34 888.08
3.80 1,400,106 1,414,542 0679 1. 0537 93.46 170.71 2A620 2,663,001 O4A am MA 83.44 13 82220 170.71 190.98 7.358 139.56 8.10 3 46.52 117.55

3.90 1,407,341 1.416221 0.679 1.991 0,37 91.67 189.32 2,06,050 Z2M,04 4/A 3M M 622.8 17056 83.83ý 16998 179.38 7.358 137.89 8,100 3 45.73 O17.10

3.95 1,499,428 1,417,839 0.650 1.953 0.66 89.90 880.1 2,08568 2,04,90 6A MA MA 01,17 177.63 127.53 •868.11 177.83 7.358 134.89 8,80 3 44.6 116.67

4.00 1,411,432 1.419,397 0.681 1.975 0.6386 928 806.98 2,001,32 2,600,4 0A, ONA MA 60.00 I7633 125O.31, 166.88 178.33 7.358 132.60 8.80 3 44. 2 11625
4.05 1,413,356 1.420.899 0.898 1.968 035 86S67 165.68 2,0696.883 206,05.s 3a 0 3A• M 50.04 1745M US .W8 65.68 174.80 7.358 130.51 6,.00 2 43.508 10.94

4.8 8. 1417,030 1.423,787 0.682 154 0.034 93.58 883.3.4 2,660338 2.16 S6*1 0A 3MA OM 5750 172*6 IM 189 63.34 872.00 7.358 120.33 9.8100 3 42.11 810.00
4.35 1.423,776 1.429.12 0.684 1537 053 77.76 1858.90 2X0,132 2,08010 3M 3M 3M 03.21 10&7$6 111.14 158.80 186.783 7.35 118.49 8.100 3 39.5• 113.57

4.75 18.435,03 1.438 0.8 180 0,027 67.75 151.19 2127 2,6136 04A 3A 3M 40 157.54 9754 151.89 157.54 7.W 164M 8,10 3 34.93 110.90

515 1 444,947 8 446.322 0.691 1535 05323 58.55 143A0 20.M6*4 2.iN10 M 3WA MW 3M 40.44 14060 64.68 143.166 1 40.92 7.358 92.03 8,100 3 30.68 18.949

5.75 1.451,40 1451704 0.693 1.6 0.620 52.30 13 .77 2,090,047 2,6961,749 3M am 3M 2 143.0 75.92 138.77 143.01 7.358 8318 ., 100 3 27.76 , 180.78

610 14 6 845.026 0.69 1.78 0516 43.3 831.47 2,101.9 Z0 1.164 MA 3M 3M 3627 124.82 63.51' 131.47 134.62 7.358 70.87 .8010 3 23.62 104.35

6.75 1,,631 1,463.7" 0.97 1.72 0613 37.5 126.46 2.105.77 2,6000*16 3M M 3 25M 12IL* 55.11 310.46 126.94 7.358 62.47 8,10 3 20.62 102$9

72 1 2U ,466.907 0.69$ 1.704 0.11 33A3 122.97 2,15.156 2,0.16 M 3M 3M 23A8 125•65 49.34 122.97 125.03 7.35 5.6 80 3 18.90 101.55
7.75 1.471,761 '.469,050 0.699 1 59 0.60 30.83 120.51 2 ,055 2 ,1O*2 M 3M 3M 281• 1220 45.29 120.51 122.29 7.308 53.65 8,100 3 87.55 800.74

8 1.473,494 1.470.505 0.76 1.78 0. 2853 118.74 2 6" 7 2 M ONA 3M 20.17 120.33 42.39 118.74 120.33 7.358 49.75 8,100 3 16.58 100.16

8.75 1,474.746 1.471,645 0.700 1.669 0.807 27.36 117.43 2:,0,18• 2,02'610 3M 3M 3M 1.15 11541 40.26 117.43 M18.88 7.358 47.62 9,8,0 3 *1587 99.73
915 1.475,2 1.472,462 0.700 1.63 0.607 2625 116.43 2.107,4 2,102,84 M 3M 3MA 18.A6 117.70 38.65 863 117.79 7.358 46.00 1 - 15.33 99.41
9. 76,479 8.473.159 0.700 1.657 0.00 2529 115.57 2.107.741 2.03,172 3M M W3 17.71 371 185.57 18.04 7.358 44.61 •8•100 3 14.87 99.13

10.50 1,477267 1.473,846 0.701 1 52 0.05 24.35 114.78 2, 100,01 2103A23 17M 1. 36 814.71 115.90 7.358 4322 8,100 3 14.41 98.95

11.48 1.47&,046 1.474.,31 0.701 1.646 0.605 23.30 113.84 2,160.310 2,1030 OV 3 3M 3M 16"3 11455 34.47 113.64 114.96 7.358 483 9.100 3 83.94 90.57

1262 14.815 1.4757 0.701 1.41 0504 22.43 112.69 2,100,606 2,03 3M 3M Ow 10,12 114. 33.08 112.98 114.02 7.308 40.44 8,100 3 13.40 9829

14.20 1479,576 1.475,876 0.708 1.635 0504 218.4 812.88 2,0,600 2,106,132 3MA M O f ISM 113.07 31.70 112.11 113.07 7.358 39.05 .,100 3 13.02 98.01

16.17 1.480,326 1.4765,53 0.702 153 0553 20,53 111.4 2,100,170 2104,44 OM 3m 00 14AO 982-13 30.31 8114 112.13 7.358 37.67 8,100 3 2.I6 97.73

18.17 1,480941 1.477•001 0.702 162 08553 18.74 110.52 2,100:402 2:104"3 3M MM 3M 1 11 6 110.52 1.35 7.358 30.02 9.,100 - 3 12.17 97,5
20.17 1.481,466 1,477,545 0.702 1.628 0502 89.07 (1990 0 2.1633 3M 3 3M 1303m 11060 29.17 10.0 110.681 7.358 035.53 , 810 3 11.84 97.30

C.,.-PM.44-3 Att2-2_SDCC ooldownTioetl850Q00is; Cooldnow6 UM, 12:51 PM
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Ti-~ slte 0(D) I )~ P(PP ) I POP sdc TOW

SDCHX II

hn; h..

dTrc

degFM.

-0.50
-0.50
-0.50
.0.50

4

22.17 *.A0 25.26822.17 0.66 25.260
0 I'l -,2r.214

1.5 -27.314

22.17. .0O 25.268 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.20 0 1.5 -27.314 -0.55 -0.50
22.17 0.M0 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.50 25.268 0 1.5 -27 314T -0.55 -0.50
22.17 0.00 25.268 0 1.5 -27.3141 -0.55 -0.50
22.17 4001 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.00w 25.268 0 1.5 -27.314' -0.55 -0.50
22.17 0.0O 25.20 0 1.5 -27.314 -0.55 -0.50
22.17 5.00 25.26 0 1.5 -27.314 -0.55 -0.50
22.17 0.50 25.268 0 1.5 -27.314' -0.55 -0.50
22.17 0.00 25.260 0 I. -27.314 -0.55 -0
22.17, 0.0 25.20 90 1.5 -27.314 -0.55 -0.50
22 .66 2,.268 0 i.5 -27,314 -0.55 .0.50
22.17 o0.0 25.260 0 1.5 -27.314: -0.55 -0.50
22.17 0.5 256M 0 1.5 -27.314 -0.55 -0.50
22.A7 0.00 25.2M 0 1.5 -27.314 -0.55 -0.50
22.17, 0.00 25.--68 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.268 0 1.5 -27.314 -0.55 -0.50
22.17 0.001 25.268 0 1.5 -27.314 -0.50 -0.50
22.17 0. 25.26M 0 1.5 -27.314 -0.55 .0.50
22.17 0.500 25268 0 1.5 -27.31U -0.55 -0.50
22.17 0.00 25.261 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.2 f 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.26 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.2 o 1.5 -27.314 -0.55 -0.50
22.17 0.0i 25268 0 1.5 -27.314, -0.55 0.50
22.17 0.50 25.268 0 1.5 -27.3141 -0.55 -0.50
22.17 0.00 25.265 0 1.5 -27.3141 -0.55 -0.50
22.17 0.00 25.268 0 1.5 -27.314 -0.55 -0.50

22.17 0.00 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.50 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.268 0 1.5 -27.314' -0.55 -0.50

22.17 0.00 25268 0 1.5 -27.314 -0.55 -0.5022A17, O.00 2526 0 1.5 -27.3141 -0.55 -0,50

22.17 0.00 25268 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.260 0 1.5 -27.314 -0.55 -0.50
22.17 0.00 25.268 0 1.5 -27.314, -0.55 -0.50

22.17 0.00' 252•2 0 - 1.5 -27.314 -0.55 -0.5022.17 0,00 25.268 0 1.5 -27.314! -0.55 -0 50
22.17' 0.00' 25268 0 1.5 -27.314 -0.55 -0.50

22.17, 0.0i 2.8 0 1.5 -27.3141 -0.55 -0.50
22.17 0.00 25t6 0 1.5 -27.314, -0.55 -0.50

22.'17, 0.00l, 25.268 0 1.5 .27.3141 -0.55 4050
22.17 0.00, 25.2681 01 1.5 -27.314, -0 .55 -0.50

22.17', 0.• 226 .S 27 3 41 -0.551 -0.50

300003MO
3MO
30000
300003MO3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
300M
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
30OO
3000

3MO
3000
3000
3000
3000
3000
0000

3000

30000
3001)
30000
3MO3000

3005
3000

30OO

3000

30O0

Tube

P I. T Tl.o 0.gpm

315 127.84 100936 426
315 127.84 109.36 4206
315 127.84 109.36 4M
315 127.04 109.36 420
315 127.84 109.36 40
315 127.64 109.36 42
315 127.64 109.36 46
315 127.64 109.3 406
315 127.64 109.36 4M
315 127.84 109.36 4M
315 127.84 109.36 4206
315 127.54 109.36 420
315 127.64 109.36 4206
315 127.64 109.36 4266
315 127.64 10.36 424
315 127.64 109.36 420
315 127.64 109.36 4248
315 127.84 100.36 4206
315 127.64 109.36 46
315 127.84 100.36 426
315 127.64 109.36 4206
315 127.04 109.38 4
315 127.64 0l.o6 420
315 127.64 100.36 420
315 127.64 10.38 426
315 127.84 109.36 4206
315 127.84 10 4246
315 127.64 109036 426
315 127.84 109.36 426
315 127.64 109.36 426
315 127.64 109.36 4M
315 127.84 109.36 426
315 127.64 109.36 4
315 127.64 100.36 4206
315 127.84 109.36 42
315 127.64 109.36 4246
315 127.84 109.36 40
315 127.64 109.36 46
315 127.84 109.36 42
315 127.64 109.3 246
315 127.84 109.36 426
315 127.64 109.36 426
315 127.84 109.36 426
315 127.64 109.36 4246
315 127.84 109.36 4206
315 127.64 109.36 426
315 127.84 109.36 4O
315 127.84 109.36 42
315 127.84 109.36 420
315 127.M4 109.36 4266
315 127.84 109.36 420
315 127.64 109.36 4M
315 127.84 109.36 4206
315 127.64 109.36 42
315 127.64 109.36 4246

I I I

A TO T..o

65 621.3 I14816
06 07.43 I10.11
96 33.13 410.44
98 07.13 100.14
06 97.13 140.1068S 37/.42 110461

0s 07.03 110.14
06 97.13 it0.10

6 17.03 140.16
se $7.13 I10.40
s6 0T.43 110.4M

06 97.14 110.11
96 97.03 410.44
06 97.13 110.10
0 01.,13 410.40'

06 97.1 010.16
80 97.13 11504
96 07.13 110.41

06 97.13 M10.I06 07.13 114.10
86 07,13 4 110M
66 97.13 110.
05 97.13 M10.4
06 97A.13 5110

06 91.13 010.19 907.4 110.14
06 27.123 410.0
06 97.13 110.10
96 37.03 110.10
05 07.13 110M10

95 07.13 400.4606 07.13 110•1

96 07.13 400.
"S "'1 1 t101

05 07143 110.1c

06 07.13 10661495 97.153 I40.4
6 97.13 00 110.c

95 07.13 108.406 0.02 110.4006 97?.12 000.10

6 07.13 140.40

06 07.13 410.1006 97.13 110.t1
06 07.12 110.10
06 07.12 110.14
06 07.13 110.1
06 07.12 110.4

06 97.13 ll5.4

06 07.13 110.14
965 0.13 110.11

I5 07.13 14.5

I

2 I2I I2 2

CsW-P4>44-3 Att2-200SMCodom.,1imel 850Q 4., Cooklosý 2520021P3r29f208.12:51 PM
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Time

h"

22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.817
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17

'Tb I I I I I

Tt~ave I
118.60
188.60
118.60
118.60
118.60
118.60
118.60
118.60
118.M0
118.80
818.80
118.80
118.80
118.60
118,.0
118.60
118.80
118.60
118.10
118.60
118.80
118.80
118.80
118.50
118.80
11.8.0
118.60

118.80
118.80
118.80
118.80
118.80
1 18.60
118.80
118.68
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80
118.80

118.80
118.80
118.80
118.80
118.80

rho!
81.59
81.59
81.589
61.59
61.58
81.58

61.59
81.59

1.59
61.59

61.59
61.58

81.59
61.59
81.58
61.59

81.59
61.59
61.59
81.58

61.59
61.59
81.58
61.59
6t.,59

61.59
81.59
81.5981t.59

81.58
81.59
81.58
81.58
81.58
61.58
81.58

61.58
81.58

81.58
81.58
81.59
61.58
81.59
61.58
81.58
61.58
81.58
81.58
61.59
61.5861.59

81.59
81.59

0.8873 3.88-4

0. 8873 3.808 -04
0.8873 3.8-04
0.8873 3.88-04
0.9973 3.8084
0.8873 3.880-04
0.8873 3.808-04
0.9973 3.808-04
0.8873 3.80844

0.8"73 
3.8E-04

0.9973 3A.0-04

0.8873 
3.8E-04

0.8873 3.8E-04

0.8"73 
3.8-04

0.9973 3.80804
0.873 3.80E-04

08.873 
3.8E-04

0.8073 3.808-04
0.8873 38OE-04
0.873 3.808-04

088973 
380•-04

0.9973 3.808-04
0.1073 3.80804

0.8873 
3.80E-04

0.9873 3.80E-04

0.8873 
3AOE-04

0.1073 3.80604

0.8873 
3 50E-04

08873 3.80E-04
0.873 385E-04

08.873 
3.41004

0.8873 3.808-04

0.8873 
3.80E-04

08873 3.808-4
0.9873 3.808-04
0.9973 3.808-04
0.873 3A.084

0.8873 
3.08-04

0.0973 3.8A8-04
0.8873 3.808-04
0.9973 3AO.-04
0.8873 3808-04
0.8873 3.80E-04
08873 3.8E4
0.873 388E-04
0.8873 3.80E-04
0.8873 3.8E-04
0."873 3.80E-04
0.8873 3.808-04
08873 3.80E-04
0.9973 3.808-04
0.8873 3.80604
0.8873 3.80E-04
0.8873 3.80604
0."973 3.80E-04

k V.]

0.369 5.609
0.368 5.609
01369 SAW0
0.369 5.609
0.368 5.609
0.369 5.609
0.369 58609
0.389 5808
0.369 5.609
0.369 588
0.389 5.609
0,369 58609
0.369 5.609
0.369 5.60
0.368 5.609
0.369 5.609
0369 5808
0.369 5.609
0.369 5.609
0.38 5.609
0 369 5.609

0.369 5.609
0.368 5.609
0.369 5.609
0.369 5808
0.389 580
0.369 5.609
0.389 5.809
0.369 5888
0.369 5.AW
0.369 5.808
0.368 5.808
0.288 5.609
0.368 5.M09
0.369 5.609
0.369 509
0.369 5.89
0.369 5.609

0.369 5.609
0.369 5,609
0.369 5.09

0.369 5.609

0.28 5.608

0.388 5.808
0.369 5.609

8.388 5.8088.389 5.609
0.369 5.609

0.369 5.608
0.388 5.608
0.389 5.609
0.368 5.609

Re

49.417
49,417
49.417
49,417
49.417
498417
49,417
48.417
49,417
49,417
49,417
48.417
49.417
49,417
49,417
49.417
49.417
49,417
49.417
49,417
48417
48,417
49,417
48,417
48,417
49.417
498417
49.417
49,417
49,417
49,417
49,417
48,417
4l,417
49,417
48,417
49,417
49,417
49,417
489417
49,417
49,417
49,417
49,417
49,417
49,417
49,417
49,417
48.417
49,417
498417
49,417
48,417
489417
49.417

Pr ý, ITt'veP• t 2-F) Ttw
3.6904 1500 s 103.0
3.6904 1500 f1ul
3.6904 1800 883.61
3.8804 1500 18ow
3.6904 1500 f831
3.6804 1500 105.61
3.8804 1500 865811
3.6804 1500 803.61
3.6904 1500 16051
3.6904 1500 806.6
3.6M04 1500 1M3.6
3.6904 1500 101.01
3.6004 1500 103.6t
3.8504 1500 88381
3.8604 1500 10,51*
3.084 150 163.01

3.6104 1500 105.61
3.6WO4 IS00 103,41
3.6 80 4 1500 1 83. 68
3.8604 1500 103..1
3.8804 1500 03.18
3.6104 1500 13.61
3.684 1500 103.81
3.8904 1500 1053.1
3.6804 1500 805.01
3.6804 1500 18881
3.6804 1500 86

3 .8 04 15 0 0 1 0 .61
3. 8804 1500 10 5 1
3.8804 IS00 10318
3.6904 1500 103,8
3.6104 1500 103A
3.6804 1500 103.61
3.8804 1500 881
3.6104 IS00 10318
3.6804 15o 13A8
3.8804 1500 136
3.8804 1500 80&.1
3.8804 i500 83.1
3.6804 1500 861

3.8804 1500 8.83.6984 15O0 1881
3.6804 150 8o61
3.604 1500 18818
3.804 1500 803861
3.8804 1500 880al
3.6884 1500 8031•
3.880 1500 50345
3.6904 1500 8831
3.8804 1500 183.8
3.8804 1500 103.1
3.6904 1500 103.6
3.6904 1500 85.88
3.8804 1580 1801I
3.8804 1500 8883.88

1.80 0167 311548
81.0 *A"7 4AIE41
61.S 0*A"7 4AIE44

OM.8 0.1117 4A4E-04
61.95 *AM 4.41 E044

61.88 0.377 M15548
61.85 0.9W 4.41E44
8116 0.1077 4.41 E44
61.86 0.0177 441 E04
6. 0.0"77 4.41554
61 JS OM 4AISr04

81.95 0.8877 4,41 44
61.68 0.91M 4. E1544
81.95 0587 4.4E144
61•5 0.097 4.41E04
615• 0.937 4AIE44
8.15 0.877 4.1 E04
618 0.80 4A.4-04

5s 0577 4.48544
61.95 0.9M7 4.4,544
61.5 05877 4AIE,44
61" 077 4.41E44
S1.A6 077 4.41Er04
61.88 0.807 441F,44
6116 0J.8r7 4'.4184

M15 0.8077 4.4154)461.99 807 4,41544

MM5804077 4.41E-44
61.58 0.807 4.455-4461.89 •877 4A4144
5,I5 DX0 4A4E504
SIM1 0.1117 4AI4804
6158 0.80"7 4A.641
6J05 8167 4.45AE4

S615 08T7 448A544
61AS M7 4A•.48
61.J5 OM7 4.41B44
61.95 US" 4Ai.404
$1.55 OM"0 4.41644
81.58 0.867 4A45844

81.95 0A77 4A484
61.58 8.88. 4A4E-44
8116 01677 4A45544

61.8 0.50U 7 4.41504
61AS 0J77 4.4164M
8158 8.8077 4,41E4)4
6116 0.477 4.415-44
615 0167? 4.485E44
61.5 0OM7 4AIE504
61.58 0.807 4.41E-44

61.58 0.80 4A1804

61.8 05877 411584

k. We

0MI 3582
0U36 $583
0= 3,.80
0"383358
CM38355.62
0" 8188
am 3583
am 3,528
0,M6 3,80
0.3P 301152
UPM 3588
UP35 818
0UP 3wm8
0.388.5IM
UP 8188
Om 3..52
Om 3.852
UP 3.88
UP 8188
UP34 3183

UP 3103

UP 35832

UP 3.80

UP36 3562

UP 3588
UP 818

UP 3.852

UP 3.80

UP11 380

UP 3588

0m 3WSS

am 3.8

UP 3183
0,363 3.5
0UP0 3.M3

UP 3.452

R r n (tram- kmeWRe Pr 82 -

110,1819 4.3477 838 8.757
11t0*8 418677 5360 8.757
180,811 4.3177 1200 8.757
110189 4.37"7 t600 8.757

18,081 4.37 8368 8.757
118*819 4.387 80 8.757
1 8 81 8 8 4 .31 7 7 8 8 8 .7 5 7
1101819 4.3"77 83o6 8.757
110,818 4.3077 128 8.757
810,319 4.3877 86 8.757

80,4 18 4 .36 77 8366 8 .757
180.888 4.3577 .3 8.757
10819 4.3877 186 8.757

810,118 4.387 830 8.757181.819 4.3677 860 8.757
110,*1 4.357? 1869 8.757
10,619 4.387 120 8.757
11t0,19 4.3577 1200 8.757
110,419 4.537 i830 8.757
10419 4.357? 1230 8.757

150 436" 1n 8.757
S 4.3 8.757

80*0 4 2017 6 8.757
180.810 4.37 1200 8.757
10,018 43577 830 8.757
10,8818 4.-87 82D0 8.757
1l888 4.3077 8300 8.757
188A19 4.347 136 8.757
180*10 4,357 • 1860 .757
5818 4.377 1 8.757
8ia1019 4,3"T7 886 8.757
110*19 4-15" 820 8.757
180,80 43577 886 8.757
150*I8 4-.347 5200 8.757
1 MAN 4.7n7 600 8.757
180*10 4.3-W 586 8.757
1103 4347 120 8.757
11 A19 4167 886 8.757
I10*88 4.3877 1230 8.757

818*881 4.3077 186 8.757
180*88s 418.7 1200 5.75710.8 4.3877 586 8.757
110,01 4.7 52M 8.757
88018 41677 200 8.757
10,419 4.3677 1200 8.757

180.888 4187? 186O 8.7571816 4.377 1200 8.757
110. 4.35" 1886 8.757
10*419 4,3677 1200 8.757
150A10 4.35V7 108 8.757
11081 435" 120 8387

110,8 4.387T7 l8 8.757
110,19 4.3077 1200 8.757
18*198 4.3877 886 8.757
108180 4.37? 6200 8.57!t•S1 4.357" 20 8.757

U'1y

476.2(
47682(

478.21
476.2(
476Z
4761A(476.24
47682(
476.2(
476.21
47862
476.2(
476821
478•.(
476.21

476.2(
4786.2
476.21
476.24
4762

476.2(
476.21
476.2(
476.21
478.6

476.2(
47621
478.2f
476.21
476.21
476.21
476.21
478•.(
476.21
476.21
476.21
47862
478.21
476.2(

476.21
476.21
476.2(
476.21
4768
476.21
476.21
476.2(

476.21

476.2(
476.(
47.2
478•2(
47862

I I
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I I I I I

SOC HX b"e s"de I 80C HX*dWiB I Iterat I ern. 0- C uyTowsCCW * wCCW Duty
09wFlo CCp~ ~~C a HX

nae89A,, nftA.e op.ee1a

CCw
Temp

Ts,.
I

h.,

22.17
22.17
22.17
22.17
22.17
22. 17
22.17
22.17
22.17
22.17
22. 17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22. 17
22.17
22. 17
22.17
22.17
22.17
22.17
22. 17
22.17
22. 17
22.17
22.17
22.17
22.17
22.17
22.17V

217
ý22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22.17
22. 17
22.17
22.17
22.17
22.17

w w•C cr
1.481.916 1.477.944 0.702
1,481,916 1,477.944 0.702
1,481,916 1,477,944 0.702
1.481.916 1,477,944 0.702
1,411,916 1.477.944 0.702
1.481.916 1477,.944 0.702
1,481.916 1.477.944 0.702
1.481.916 1.477,944 0.702
1,481.916 1,477,944 0.702
1.401,916 1.477.944 0.702
1,4;1.916 1,477,944 0.702

1,4811916 1.477,944 0.702
1.481.916 1,477,914 0.702
1,481.916 1,477,944 0.702
1,481.916 1.477,944 0.702
1.481,916 1.477,944 0.702
1,481.916 1.477,944 0.702
1,491,916 1,477,944 0.702
1,411.916 1.477,944 0.702
1.481.916 1.477,944 0.702
1.4'1.616 .477,944 0.702
1.481.916 1.4771944 0.702
1,481,916 1,477,944 0.702
1,481.916 1,477,944 0.702
1,481,916 1.477,944 0.702
1,41.,916 1.477,944 0.702
1.481,916 1.477.944 0.702
1,481,916 1.477.944 0.702
1.481.916 1.477.944 0.702
1,481.916 1,477.944 0.702
1,401,916 1,477,944 0.702
1,401.916 1,477.944 0.702
1.401,916 1.477,944 0.702
1,481,916 1,477,944 0.702
1,411,916 1.477,944 0.702
1.4811916 1.477.944 0.702
1.481.916 1,477.944 0.702
1.481,916 1,477,944 0.702
1,481,916 1,477,944 0.702
1,411,916 1,477,944 0.702
1,481,916 1,477,944 0.702
1,481,916 1.477,944 0.702
1.481.916 1,477.944 0.702
1,481.916 1,477,944 0.702
1,481,916 1,477,944 0.702
1,481,916 1.477.944 0.702
1.481,916 1,477,944 0.702
1,481,916 1.477,944 0.702
1.411.916 1.477,944 0.702
1,481,916 1,477.94M 0.702
1,481,916 1,477,944 0.702
1.481,916 1,477.944 0.702
1.481.916 1.477.944 0.702
1.481,916 1,477,944 0.702
1,481,916 1,477,944 0.702

NTU ftlbfle,, 0T TI.o

1,610 0,602 18.49 101.36
1,619 0.602 19.48 109.36
1.619 0.602 18.48 109.36
1.61J 0,602 19.41 109.36
1.619 0.602 18.48 109.36
1.61i 0.602 18.48 109.36
1.619 0.602 18.48 109.36
1.618 0.602 18,48 109.36
1.619 0.602 19.48 109.36
1.619 0.602 18.48 109.36
1.61t 0.602 19.41 109.36
1.61, 0.602 18.48 109,36
1.610 0.602 19.41 109.36
1.618 0.602 18,4B 109.36
1.619 0.602 10.41 109.36
1.618 0.602 18.48 109.36
1,619 0.602 18.48 109.36
1.618 0.602 18.45 109.36
1.618 0.602 18.48 109.36
1.618 0.602 18,41 109.36
1.619 0.602 19.48 109.36
1.619 0.602 1.48 109.36
1.618 0.602 18.48 109.36
1,618 0.602 18.48 109.36
1,611 0.602 18,49 109.36
1.618 0.602 18.48 109.36
1,618 0.602 18.41 10,36
1.618 0.602 18.48 109,36
1.618 0.602 1.48 109,36
1.618 0.602 18,41 10g.36
1,610 0.602 16.41 109.36
1.618 0,602 18.48 109.36
1.618 0.602 18.41 109.36
1.618 0.602 18.41 101,36
1,610 0,602 18.41 109.36
1.619 0.602 19.48 109.36
1.61t 0.602 18.48 109.36
1.618 0.602 1.41 109.36
1,61, 0.602 18.41 109.36
1.618 0.602 19.48 109.36
1.61 0.602 18.48 109.36
1.619 0.602 18.48 109.36
1.618 0.602 18.48 109.36
1.618 0.602 19.41 109.36
1.618 0.602 19.48 109.36
1.618 0.602 18.48 109.36
1.619 0.602 19.A 109.36
1.618 0.602 19.41 109.36
1,619 0.602 1.40 109.36
1.618 0.602 19.48 109.36
1,618 0.602 10.48 109.36
1,619 0.602 10.48 109.36
161i 0.602 18.48 109.36
1.618 0.602 18.48 109.36

1,618 0,602 18.48 109.36

2,100,M73 2104.M94 MOA

2.96,77 2.104.941 0AZ100,773 2t104,oe amA
2.1t0MT/ 1104AN IN2.100.773 2.104,988 MA

2.96.773 2,104.998 10A
2,109.M 2.904.M OVA
21099773 2,104.948 O"A

2:1410,773 2.106.966 OVA2,109,73 2.104,911 OWA
2.13.3 Z.104.968 OWA
2.,109,73 2,10641 OVA
2.109,"773 2,104,9 OVA
2,109,773 2,104,911 OVA
2,9M.77 2.104.988 OVA

2.19,773 2106,1949 MVA

2.109.773 2.10419 OVA
2 1 09.77 2.104.988 OVA2,199773 2.104,.98 OVA
2.109,7 2,164,641 OVA
2,10•,773 2.164.96 OVA

2.106T773 2.104.91418 OVA2.0Tm 2.904.9 OVWA
2.103.73 2.104B,9 OVA

2,100773 2.104.9060 OVA2,109,773 2.1064.90 OWA
2,1•3.773 M04160 OVA

2.969.773 2.9104966 MA2,103,773 M104,948 IOA
2.10.73 2.104.940 OA

Z,969.773 2.1"46341 OVA
2.103773 2.10.16 OWA
2.109.77T 2.104.966 OVA

2.1o3.73 2.1049 OVA

2,109.,7 2,104,19 OVfA2,13.773 2.10466 OVA
2.109,773 2,106.999 -
2,1.77•3 2.104.,99 OVA
Z, 21,T9 3 2,004,1M OVA

2.1O.773 2.104-.996
2,103,773 2.10,9113 OVA
2.109.77 2,904.966 OVA
2. 104.77.6 21804.966 OVA
2,1011773 2,1004,N6$ OVA
2.03.73 2106.996 OAIW
2.930.773 2. 104,966 OVA
2,1 09.773 2.104.999 OVA

2.169.77 2,104.966 OVA

NTU lffd me OTS Ts.o

OVA OVA 129 110.10
OVA oVA 120 110.10
OVA OVA 12.99 110.10
OMV OVA 12.9 110.90
OVA OVA 1238 110.90
oVA OVA O .12. 111WO
OVA oVA 12.9 110J1I
OMVA o A M t910.10

Oam OVA 12.9 MAC,1VOA OA 12.99 110.90
OVA OVA 12.99 110,10
OVA MOA 12.99 110.10
OVA OVA 1236 190.10
OVA OVA 12.99 110,10OV V 92.99 910.16

OVA OVA 12.66 110.10
OVA OVA 12.99 110.10
OVA O4A 1238 110.10
OVA VA 12.16 l0.10
OA OVA 12.9 110.10
OVA OVA 1236 810,10
MA MVA t12.9 110,10

OVA OVA 12.9 0io10,8
MOA OVA 12. 110.10

VA OVA 92.99 110.10
a" OVA 1216 110.10

Oa O 821 110.10
OMA OV 1230 11MI86

VA *" 1299 10.10
OVA OVA 92.9 910.10
OVA OVA 82.9 190.90
INA OVA 92.96 180.10
OVA OVA 12.9 110,10
OVA OVA 1236 110,1
OVA OVA 12.99 190.10
OVA OVA 12.99 110.10
OVA OVA 12.3 110.10
OVA OVA 12M1 119.16
OKA OVA 12.99 110-10OVA OVA 1236 11.01
OVA OVA 82.9 114.10
OVA OVA 1236 110,10
OVA OVA 1216 lo110,
OVA OVA 92.9 110.1
OVA OVA 82AS 119.10
am OVA 12M6 190.10
OVA ~A 12398 110.10
OVA OVA 1236 110,10

OVA OVA 1 2.9 810.10
OVA OVA 023M 110.10
OVA OVA 1236 100.10
OVWA OVA 12368 80,10
OVA OVA 1236 110.10
OVA SVA 12.66 110,16

I I I 111

I BtOh~ r
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 10936 110.10 7.38 34.67 9.10 3 11.09 97.13
27.31 109.36 110.10 7.3 34.67 .00 3 11.56 97.13
27.31 109.36 110.10 7.358 34,67 9 .100 3 11.e6 97.13
27.31 109.36 110.10 7.358 34.67 9.10• 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 9,10 3 110. - 97.13
27.31 109.36 110.10 7.358 34.67 8.100 3 11.6 97.13
27.31 109,3( 110.10 7.358 34.67 8.100 3 1109 97.13
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31' 1.36 1 7.358 34.67 8.100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8.100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8.101) 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 , 109.4 110.10 7.358 34.67 8.100 3 11.56 97.13
27.31 10•.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31' 109.36 110.10 7.358 34.67 9'.10 3 11.56 97.13
27.31 101.36 110.10 7.358 34.67 6.100 3 11.56 97.13
27.31" 109.3 110.10 7.358 34.67 8,1 W0 3 11.09 97.13
27.31 109.36 110.10 7.358 34.67 8.100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 109.36 110 7.358 34.67 8,100 3 11.56 97.13
27.31' 109.36 110.10 7.358 34.67 8,100 3 11.06 97.13
27.31' 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7358 34.67 8,100 3 11.56 97.13
27.31 109.36 11010 7.350 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.57 8.100 3 11.56 97.13
27.31 109.36 190.10 7.3S8 34.67 8,100 3 11.50 97.13
27.31: 109.36 110.10 7.358 34.67 8,10 0 3 11.56 97.13
2731 1093 110.10 7.358 34.67 8,100 3 11.56 T 97.13
27.31 109.36 110.1 7.358 34.67 9.100 3 11.56 97.13
27.31 109.36 110 7.358 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,109 , 3 11.06 97.13
27.31 10.3 110.0 7.158 34.97 8.101 3 11.06 97.13
27.31 109.36 110.10 7.308 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8.160 3 11.56 97.13
27.31 109.36 110.10 7.359 34.67 8,100 3 11.56 97.13
27.31 10.3 110.10 7.3 34.67 0.100 3 11.56 97.13
27.31 109.3 1 7.358 34.67 6.100 3 11.56 1 97'13

27.31: 109.36 110.10 7.359 34.67 98101 3 11.56 97.13
27.31 10.36 110.10 7.358 34.67 8,100 3 11.096 1 97.13
27.31 10.3 110.10 7.358 34.67 9.100 3 11.56 97.13
27.31 101.36 110.10 7.356 34.67 8,100 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8,600 3 11.56 97.13
27.39 109.36 110.10 7.355 34.67 6,100 3 11.56 97.13
27.31' 109.36 110.10 7.358 34.67 8,160 3 11.06 97.13
27.39 109.36 110.10 7.358 34.67 8,10W 3 11.56 97.13
27.39 109,36 7.358 34.67 8.100 3 11.56 97.13

27.31 109.36 110.10 7.35 34.67 9,100 3 11.56 97.13

27.31 109.36 11.10 7358 34.67 8,160 3 11.56 97.13
27.31 109.36 110.10 7.358 34.67 8.100 3 11.56 97.13
27.31 109.36 110.10 7.3 34.67 8,600 3 11.56 97.1327.31' 166.36 11.0:.35 34,67 S 8.00 3 11.56 " 97.13

I
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Shutdown Cooling Temperature Transient with 90F River Water
SDC Hx Fouling = 0. hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu
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Shutdown Cooling Temperatue Transient with 9OF River Water SDC
Hx Fouling = 0.00418 hr-F-eqlt/tu, CCW Hx Fouling - 0.0015 hr-Fqoqfttu

Wlnitl RC Teme rature., I 390 1 SDC NX CCWHX

Inital Time _ 2 2754 Shel Fil. Muloir 0.09751
RCS T Mpenihm. after 8 hours 21694 Shel Fim Re power 0,1709
Tme after rip to 130F Pdmwy Coolant Teop 1499 In•A CCWAito SDrC- 1850 Shel Fin Pr poe 0.333

Thee af9. SOC kftaboe to 130F PC Teop 13.0 CCW Flow Step Teopw 275 Foe.*g (tota * tube side) 00.0419 0.0015
Den heat e -itum at 90BFyer 000 20 KTC 225 0.00418 0.004

NoCSOC

Tine Step 0(D) PSPp) P T o Tal dTrc NO SC Tub.

hr. hr. neeS r degF/hr 0. O,, PI Tt,i Tt.. , P Ti T7eo

2.00 0.1 54.961 19.51 -107.42 -32.95 -29.950 1 3000 315 350.00 272.14 1660 95 1(5291 W2AS.0
2.10 0.10 04.107 19.5 -106.17 -32.56 -2960 1 3000 310 347.00 270.13 t066 0 6.13 WAS
2.201 010 53.3006 1 19.5! -104.93 -32.13 -29.21* 1 3000 31S 344.04 268.15 tw9o 96 1"4.46
2.30 0.10 52.540 19.5 -103.71 -31.67 .28.79 1 3000 315 341.12 266.19 l6 66 1I4O8 219,41
2.40 0.10 51.632 19.5 -102.51 -31.18 -2255 1 3006 315 336.24 264.25 too 95 164? 217l
2.50 0.10 51.143 19.5 -101.32 -30.69 -27.689 1 3000 315 335.41 262.34 few 6 104.12 26•,
2.60 0.10 50.500 19.5 -100.15 -30.15 -27.41 1 3000 315 332.62 260.46 1666 96 104.26 214U
2.70 0.10' 49.6868 19.5 -99.01 -29.62 -26.93' 1 3000 315 329.6M 256.61 0660 65 104.2 21M
2.60 0.10 49.305 19.5 -97.68 -29.08 -26.43 1 3000 315 327.19 256.80 16 96 104..0 212A2
2.g0 0.10 48.749 19.5 -96.76 -26.53 -25.93 1 3000 315 324.54 255.01 1no 96 103.1* 210.4
3.00 0.10 48.218 19.5 -95.69 -27.97 -25.43 1 3000 315 321.65 253.26 Is6" 06 131 MU
3.10 0.10 47.710 19.5 -94.63 -27.42 -24.92. 1 3000 315 319.41 251.94 I00 95 10.7
3.20 0.10' 47M23 19.5 -93.50 26.96 -24.42 1 3000 315 316.92 249.65 I1N 96 103.64

3.30 0.10 46.756 19.5 -92.56 -26.31 -23.91 1 3000 315 314.47 246.20 law 66 16 2.41
3.40' 0.10 46.307 19.5 -91.56 -25.75 -23.41 1 3000 315 312.08 246.98 6ING 66 11812 0
3.50 030 45.876 19.5 -90.58 -25.20 -22.91 t 3000 315 309.74 244.99 166 66 16.16 243.0
360 0.10c 45.480 19.5 -69.62 -24.69 -22.42 1 3000 315 307.45 243,43 0660 96 160*4 20121
3.70 0.10 45.059 19.5 -81.68 -24.12 -21.93 1 3000 315 30521 241.91 few l 5 102* 2 00
3.60 0.10 44.673 19.5 -87.78 -23.59 -21.45 -1 3000 315 303.01 240.42 1890 66 102.80 1
3.90 0.10 44.300 19.5 -86.86 .23.07 .20.97 1 3000 315 308.67 238.96 law6 96 102.68
4.00 0.10 43.939 19.5 -85.99 -n2.55 -20.50 - 3000 315 298.77 237.53 1lo0 9 1 015 1026
4.10 0.10 43.590 19.5 -85.13 -22.04 -2306 1 3000 315 296.72 236.13 690 as 10846 622
420 0.10 43.252 19.5 .8429 -21.54 -19.58m T 3000 315 294.72 234.77 l0aw 95 16.3. 106.17
4.30 0.10 42.917 19.5 -83.45 -21.03 -19.12 1 3000 315 26.72 233.40 1860 95 10225 104.13
4.41 0.11 42.565 19.5 412.61 -20.53 -16.66 1 3000 315 290.72 232.04 lw 06 102.14 0111A
4,51 0.11 42-2A 19.5 -81.77 -20.02 -18.20 1 3000 315 288.72 230.67 166 96 102.3
4.62 OM 41.929 19.5 -80.94 .19.51 .17.73 I 3000 315 26.72 229.30 1666 66 101.2 tI1SO
4.74 0.62 41.604 19.5 -80.10 -19.00 -17.27 I 3060 315 284.72 227.94 1560 95 161 * 1
4.655 0.12: 41.280 19.5 -79.26 -1a.48 -16.60 1 3000 315 29272 226.57 1616 96 101.71 IU.
4.7 0,12: 40.958 19.5 -78.42 -17.96 -16.33 1 3000 315 280.72 225.20 169 66 10.9 187 86
5.09 0.13 40.638 19.5 -77.58 -17.45 -15.96 I 3000 315 278.72 223.93 1666 66 101.44 M66.83
522 0.13 40.316 19.5 -76.75 -16.93 -15.39 1 3000 315 276.72 222.46 1660 66 101.36 185.7
5.35 0.10 39.999 19.5 -93.68 -34.18 -31 3000 315 274.72 20S44 424 9 103.90
5.45 0.10 29.760 19.5 492.07 .32.91 -29.92 I 3000 315 271.61 206.94 426 66 166.25 1472
5.55 0.10 39.527 19.5 -90.53 -31.50 -28.64 1 3000 315 268.82 204.71 4246 96 108.6 14.

5.65 0.10 39.300 19.5 89.00 -30.25 -27.50 1 3000 315 269.77 202.95 4246 "6 1" 456
5.75 0.10 39.079 19.5 -87.63 -29.05 -26.41 1 3000 315 293.02 20126 4266 965 12.78 1
5.95 0.10 38.861 19.5 -81626 -27.90 -25.37 1 3000 315 260.37 199.64 46 66 025 1 4W75
5.95 0.10 38.649 19.5 -84.95 -26.80 -24.37 1 3000 315 257.64 196.06 4M 516 1614 142-

6.0 0.10 38.441 19.5 -83.69 -25.75 -23.41 1 3000 315 250.4 191.51 4246 96 103" 14219
9.15 0.10 36.238 19.5 -92.48 -24.74 -22.46 1 3000 315 253.06 195.13 42" 966 10112 144A

6.25 0,1 39.039 19.5 -61.32 -23.78 -21,67i 3000 315 250.81 193.75 420 1.9* 140.74
6.35 0.10' 37.845 19.5 -80.20 -22.6 .-20.79 1 3000 315 243.5 192.41 4246 66 1013 040
6.45 0.160 37.654 19.5 -79.13 -21.97 -19.989 1 3000 315 246.57 191.12 4246 95 101.66 026A.
8.55 0.10' 37.487 19.5 -78.09 -21.13 -19.21i 1 3000 315 244.57 189.68 4246 95 016 138278
6.65 0.11 37.277 19.5 -77.06 -20.28 -15.44 1 3000 315 242.57 188.64 4246 9 10.A2 038.S
6.76 0.11 37.083 19.5 -76.03 -19.44 -17.68 1 3000 315 240.57 187.40 426 6 101.29 137.52
6.68 0.12 36.884 19.5 -74.99 -18.61 -16.92 1 3000 315 238.57 186.16 4246 96 101.69 |

6.99 0.12 35.562 19.5 -73.96 -17.79 -16,16 1 3000 315 236.57 184.92 4346 6S 001.02 1312
7.12" 0,13 36.475 19.5 -72.93 -16.95 -15.41 I 3000 315 234.57 193.67 4246 16 16A.66
7.25 0,14 36.262 19.5 -71.90 -16.13 -14.67 1 3000 315 232.57 192.43 44 0 6 .1 |0351
7.380 014 36.045 19.5 -70.86 15.32 -1393' 1 3000 315 230.57 191.19 426 96 10.12 024
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Time Tube

h(Btcer- Tt,.ve i h em k Vel Re Pt h 6I0 kmretel Ud"ny

2.00 311.07 55.59 1.0315 1.18E-04 0.395 5.609 143,331 1.1107 2326 16407 60.00 1OM 010 JAI* 66 0.363 tM OM 1.59 80. 2.4347 856 9.533 158.75
2.10 308.07 55.70 1.0305 1.19E-04 0.395 5.609 142.208 1.1202 2321 163.A8 6 10A IAM 0,323 1,1 M I."74 2.4SJ615 9 9.523 158.65
2.20 306.10 55.80 1.0296 1.21E-04 0.395 5.60 141,091 1.1298 2315 1" 60.3 1.0004 Z2 04 0.,8= 1.591 79.683 2,78 $. 9.513 158.55
2.30 303.65 55.91 1.0268 1.22E.04 0.396 5060 139,981 1.1395 2306 182.12 6U 1M66 2.64304 0_342 .i861 70,420 24646 SU 9.504 158.45
2.40 301.25 56.01 1.0279 1.23E-04 0.396 5.609 131,860 1.1493 2303 1612 60• • 1 807 2*6-04 03 1.591 76164 2.i01t 861 9.494 158.34
2.50 298.88 56.11 1.0271 1.24E.04 0.296 5.609 137790 1.1593 2297 16.4 60. 6 t,406 72.74 0.382 1.591 78,416 2.5175 849 9.484 158.24
2.60 296.54 56.21 1.0263 125E046 0.396 5M9 136,712 1.1662 2281 I6067 61.60 SIM .62*3 0W 1.581 76,46 2.339 84 9.475 150.14
2.70 294.25 56.30 1.0255 1.SE-04 0.396 5060 135064 1.1793 2285 116.6 691.82 16 2.70.04 0.381 . 77,602 266 846 9.466 158.04
2.80 291.99 56.39 1.0240 128E-04 0.396 5.60 134 593 1.1894 2278 10.11 S.03 1. 2 34 0.OM 1-.98 77.6 2.8. 8 666 9.457 157.64
2.90 289.79 56.48 1.0240 1.29E-04 0.396 5.609 133.555 1 .165 2273 157.36 • 61.S• .08 2,304 0.381 1.881 70,743 254 843 9.447 157.84
3.00 287.60 56.57 1.0234 1.300-04 0.396 5.69 132.531 1.2097 2267 168*0 SIAS 1* 2,-7544 0.366 1.691 762 2.86 662 9.439 157.74
3.10 28547 56.66 1.0227 1.311-04 0.396 5069 131,523 1.2199 2261 168.67 81*3 1*33M 2.74N4 0.381 1.591 7,1 2.6141 860 9.430 157.65
3.20 283.38 56.74 1.0220 1,32E.04 0.396 5.609 130,530 1.2"01 2255 I16•6A. BUS . 10 6 2.7E604 023W 1.581 75.611 2*28 30 9.421 157.51
3.30 201.34 54.2 1.0214 1.34E-04 0.396 5.609 129,554 1.2403 2249 154.44 61.10 1U02 2.76-06 CM6 1.91 76,126 2A462 637 9.413 157.45
3.40 278.33 56.90 1.0206 9.35E-04 0.396 5.609 1286594 1,2506 2243 15.-70 61.62 1"301 2813 E04 0-380 1.591 74,744 26 836 9.404 157.36
3.50 277.36 56.98 1.0202 1.36E-04 0.306 5.609 127.651 1.2608 2237 916.66 6. 13 1 AM 2.82306 0.380 1'M 74,366 26756 034 9.396 157.27
3.60 275.44 57.06 1.01:7 1.37E.04 0.396 5060 126.725 12710 2231 182.43 111.4 1.06 2.84E-06 0.3W 1.581 74,004 2*386 833 9.388 157.17
3.70 273.56 57.13 1.0161 1.38E-04 0.396 5.609 125.815 1.2811 2226 161.78 61.1 .0 2 .A 2 .44 00 1.601 73*4 2.76 631 9.380 157.08
3.80 271,72 5720 1.0186 1.40E-04 0.396 5.609 124,923 12913 2220 161.18 61.17 GAM 2.87E04 0.379 1.591 73= 2.7966 3 9.372 156.99
3.90 269.91 6727 1.0181 1.41E-04 0.396 5.609 124.048 1.3014 2214 180.93 61.116 06604 2,0546 0.379 1.501 72,6 2.7342 63 9.365 156.90
4.00 268915 57.34 1.0177 1.42E.04 0.396 5909 123.190 1.3115 2209 140.8 61.16 0.906 Z.E44 0.379 1.591 732= 2.7493 S2$ 9.357 156.82
4.10 266.43 57.40 1.0172 1.43E-04 0.396 5.609 122.348 1.3215 2203 146.34 61.2D O*66 2.1 4 0.371.681 72,295 21723 82 9.350 156.73
4.20 264.74 57.47 1.6167 1.44E-04 0.396 5.609 121,624 1.3315 2198 146.76 61.21 Q.66 2.8 4 0.376 1.681 71*76 2.7761 9.343 156.65
4.30 263.06 57.53 1.0163 1.45E04 0.366 506A 120,680 1.3416 2192 146.19681.2 0.68 2,3306 0.371 1.866 71.8 270 9 9.336 156.56
4.41 261.28 675.5 1.0159 1.46E-04 0.36 5,609 119,872 1.3519 2187 147.61 6120• 6 7 2.96E44 0.376 t561 71,345 286 62 9.328 156.47
4.51 259.70 57.65 1.0154 1.46E-04 0.396 5,609 119,043 1.3624 2181 147.04 61.26 5 0.9M 2.0604 0.378 t681 71,020 2,610 at 9.321 156.39
4A62 258.01 57.72 1.0150 1.460-04 0.396 5.60 118.213 1.3731 2175 140.46 61.8 0.68 2.644 0.376 6.61 70,713 2.8AM 820 9.314 156.30
4.74 256.33 57.78 1.0146 1.50E.04 0,366 5609 117380 1.3840 2169 1461, 61.27 0.968 2AK-W 0.378 1.561 70,366 246 619 9.307 156.21
4.85 254.64 57.84 1.0142 1.51E-04 0.396 5.609 116540 1.3651 2164 145611 6128 0.0866 3.66544 0.376 1.591 7o,66 2.i6le W96 9.300 156.12
4.97 252.96 57.90 1.0138 1.52E.04 0.396 5906 115,710 1.4063 21SO 144.74 6128 0.690 3.3E-4 0.378 1.561 6.7M 2.8756 616 9203 1560.03
5.09 251.27 57.96 1.0134 1.54E-04 0.396 5.609 114.873 1.4178 2152 144,16 86.30 0.9 3.6304 0.377 1.MI 6A53 2,666 aft 9.286 155.94
522 249.59 56.02 1.0130 1.55E04 0.396 59S09 114,034 1.4295 2146 143560 8*1UI O 4 130E4 0.377 >I*8 60.18 2*6I1 814 962•0 155.85
5.35 241.56 58.06 1.112 11SE-04 0.395 5.609 109,606 1.4860 2110 1256.91 66A2 61990 3.65504 072 3.45 136.60 3A313 1292 9202 167.37
5.45 239.07 W.19 1.0107 1.64E-04 0.395 5.609 108,368 1.5073 2101 126.2 81.M DAM WE74 0.571 3.6 1316,2 3.415 >1280 9.193 16725
5.55 236*7 5627 1*102 1.66-04 0.26 5.609 107,175 1.5264 2092 120176 66.66 3.6E44 0,371 368 135,54 3A612 1267 9.184 167.14
5.65 234.36 68.35 1.0065 .6E-04 0.395 5.609 106,027 1,5452 2083 112642 66.6 0168 38E04 0.371 3.862 314,889 1.911 1285 9.176 967.02
5.75 232.14 58.43 1.0093 1.70E-04 0.394 5.609 104.923 1.5637 2074 1233 61SAS 01964 3.6E4 0.371 3.$U 134=1 3.507 1385 9.167 166.91
5.05 230.01 58.51 1.0089 1.72E-04 0.394 5.609 103,60 1.5819 2066 123.16 81.6 61681 3.64E-04 0.31 3A52 133*A6 3.5266 121 9.160 198.60
5,95 227.96 58.56 1.0085 1.74E-04 0.394 5.609 1029837 1.5998 2058 122.70 61.67 0.O0 6646 O6Z7 652 133,079 3*43U 6270 9.152 166.70
6.05 225.99 56.65 1.0082 1.751E-04 0.394 5.606 101,954 l.6174 2050 12223 811*36 0.6663. 3* 0.370 .35 132,624 3.680 1277' 9,145 166.60
6.15 224t10 S6.72 1.0078 1.77E-04 0.394 5.609 100,908 1.6347 2043 121.7 1 At DAM 3.65.N a .350 3*62 1 31"1 3.60 1276 9.1S8 166.51
625 22228 56.78 1.0075 1.79E04 0.393 S.609 99,998 1.6517 2035 121.38 61*A 0.6666 &70E4 0.370 368 13l,478 31%W 1274 9.131 166.40
6.35 220.53 58.64 1.0072 1.1E-04 0.393 506A 98,122 1.6683 2028 1209.6 61.70 0.96 3.71 E4 0.370 3M2 3036*6 3.678 1272 9.124 166.31
6.45 219.85 56.90 1006 1.83E-04 0.393 5.609 98.280 1.S 2021 120.1 61.70 6.9W &73E48 0.370 32 130,516 3*1 3 1271 8.118 166.22
6.65 217.23 56.95 1.066 1.084644 0.393 5909 97,468 1.7006 2014 120.11 61.71 6 &74E44 0.370 3*8 130M65 3* 1209 9.112 166.13
6.65 215.61 59.01 1.0064 I.96E-04 0.393 5.609 96.656 1.7169 2008 11.70) 61.72 0.68 3.7S54 0.3• 3.662 I2lI 36513 1266 9.106D 166.05
6.76 213.99 59.06 1.0061 1. 8E804 0.392 5060 95,844 1.7336 2001 1160 61.72 0*32 3.7r704 63506 3*82 2928.26 3*67 12 9.100 165.96
6.*8 212.37 59.12 1.0059 18.0E-04 0.392 5.609 95,031 1.7505 1994 116A02 61.73 a992 378E44 0.389 3.62 128,704 3M0 1334 9.094 165*87
6.80 210.74 59.17 1.0056 1.1E-04 0.302 5.609 94,217 1.7678 1987 II6,64 66.73 0.812 3.79E646 0.38" 362 1US= 3*66 1233 9.06 165.7
7.12 209.12 59.23 I.0054 1.93E-04 0.392 5*09 93,403 1.7854 1980 118.26 61•.74 * 3.31904 0.3M 3.652 127,860 3.70P7 81 9.08_2 165.5
7.25 207.50 59.28 I.0051 1.95E-04 0.391 596M 92,519 1.8033 1973 1WAS6 61.74 0.861 3.82E4 0-349 3A6 127,348 3.7M 1280 9.076 165.59
7.38 205.87 5W.33 I.0049 1.97E-44 0.391 5.609 91,775 1.8216 1966 117*3. 61.75 )011 3&"4E44 0SA3S 3*62 1MISS? 3.7316 128 9.070 165.50

C.kc-PM-44-3 A02-2_SDCCookdonTeimeI856Q.f; Cooldo359 W2W200, 12:51 PM



Catc 17321-01-4M44-3, Shutdown Cooing limo Aftlahmet 2, Page 1 I1I

___ __ _ _ __ __ ___ ____ ___ ____ ____ ____ _ _ _ __ ___ ___ __ _ I _ _ O RWH F L.0..0j0OI

hm

2.00
2.10
2.20
2.30
2.40
2.50
2.60
2.70
2.80
2.90
3.00
3.10
2320
3.30
3.40
3.50
3.60
3.70
3.80
3.90
4.00
4.1 0
4.20
4.30
4.41
4.51
4.62
4.74
4.85
4.97
5.05
5.22
5.35
5.45

5.65
5.75
5.65
5.95
6.05
6.15
6.25
6.35
6.45
6.55
6.65
6.76
6.698
6.99
7.12
7.25

SDC HX bibs side
I

S0C HK .l . SOC Duty Tt,o Ts.o
(per W) I o terate Iterate other 4# cc Par IX CCw

Ternm

IN I P I Cr I NTU lgecthwenew DT
1,337.560 1,379,666 P1/A MP/A M1/A 77.86
1.340,169 1,381.103 SI/A P1WA P1/A 76.67
1.342.728 1.332.522 P1/A P1/A MP/A 75.90
1.345.235 1,383.919 P1/A P1/A P1/A 74.94
1 347.690 1, 85295 P1/A P1/A P1/A 74.00
1.350.0 1,386,649 #P/A P1/A P1/A 73.07
1.352.434 1.387.976 P1/A P1/A P1/A 72.16
1354,723 1,639,284 P1/A P1/A P1/A 71.27
1.356,957 1.390,565 P1/A P1/A P1/A 70.39
1.359,135 1.398,821 P1/A P1/A P/A 69.53
1,361,259 1.393,052 P1/A P1/A P1/A 68.69
1 363,329 1 394.258 N/A P1/A #P/A 67.,7
1,365,344 1,395,439 P1/A #1/A P1/A 67.06
1,367.307 1,396.595 P1/A P1/A P1/A 66.,2
1,369,218 1,397,726 P1/A #1/A P1/A 65.51
1,371,078 1,398,632 P1/A P1/A P1/A 64.75
1,372,117 1,399,14 #P/A P1/A P1/A 64.02
1,374.640 1.400,971 P1/A P1/A ON/A 63.30
1 376,361 1,402,005 #/A P1/A P1/A 6280
1,378,027 1,403,015 #N/A M4/A PN/A 61.91
1 379.647 1 404,002 MP/A P1/A P4/A 61.24
1:381.223 1.404,966 #1/A P1/A P1A 60.59
1,382,755 1405,908 P1/A P1/A P1/A 59.95
1,384277 1.406,649 P1/A #P/A P1/A 59.32
1,385,791 1,407,786 #P/A P1/A P1/A 5$86
1.387,297 1408,725 P1/A MPA P1/A 58.05
1,36,796 1,409,663 #N/A #4/A P1/A 57A42
1,390267 1,4109800 P1/A P4/A P1/A 56.78
1.391.770 1.411,536 4#/A P4/A P1/A 56.15
1,393.246 1.412,472 P1/A P1/A P1/A 55.62
1.394.714 1,413,407 P1/A PN/A P4/A 54.66
1,386,174 1,414,342 #P/A #P/A P1/A 54.26
1.397.627 1,413,335 0.675 0.594 0.307 96.28
1.399.860 1.414.864 0.675 0.593 0.387 65.09
1.402.003 1,416,328 0878 0.592 0.3.6 63.62
1,404,037 1,417,731 0.676 0.591 0.386 62.81
1.405,975 1,419,075 0877 0.560 0.385 61.75
1.407.822 1.420.363 0.677 0.590 0.385 60.73
1,409.564 1,421.591 0.678 0.599 0.385 59.76
1.411264 1,422.781 0.678 0.566 0.364 59.82
1.412,9,8 1,423,916 0.679 0.597 0.384 57.93
1,414,400 1,425.005 0879 0.5"6 0.383 57.07
1,415,862 1.4260,49 0860 0.595 0.383 56.24
1.417.259 1,427.050 0.680 0.585 0.383 55A45
1.418.596 1,428,012 0.681 0.584 0.312 54.69
1,419,926 1,428,973 0.681 0.593 0.382 53.93
1.421,247 1.429.931 0.601 0.583 0.392 53.17
1.422,561 1.4308,9 0.682 0.582 0.381 52.41
1,423,867 1,431,842 0.82 0.591 0.381 51.5
1,425.165 1,432,795 0.683 0.5w0 0.3"1 59.60
1,426,455 1,433.745 .683 0.590 0.380 50.15

1 7773 44 9 063 0$79 0 300 49.39

Tto

272.14
270.13

266 19

264.25
262.34
260.46
258.61
256.90
255.01
25326
251.54
249.95
24820
246.56
244.99
243A43
241.91
24OA2
238.96
237.53
236.13
234.77
233.40
232.04
230117
229.30
227.94
226.57
225.20
223.83
222.46
206.,4
206.54
204.71
202.95
201.26
19.684

198.01
196.99
195.13
193.75
192.41
191.12
189.88

198.64
¶67.40

186.16
154.92
183A?7

182.43
1611t8

54 Wip Cr

1103M6 96666 0,M
903,11911 W,477 OM9
904.186 904*2 0ASS
904.413 905.994 6.694
904*63 905293 04635
964*6 6905469 0.63
05,149 ON02* 0.60
905.364 905.931 9.652
906,615 906,007 OM68
906A40 909.576 0651
95,66 909.34 0890
95*76 96.613 0.696
MAN69 966,74 6.66

909.00 906.932 0*46
MAN*6 SIMMS 6*4

907*6 97,537 a"66
907*7 907=6 0684
MAN 4 96 07.43 646

907*641 907.906 00847
607,687 6,701 0,A47
907,696 697.4 6A47
9011,166 907,970084
950061 666,697 0.64
95.441 9542N CA"
W8.0142 NC511 U45
906*69 908,471 0645
908,293 95*66.0*
909,123 111172 0.644
9M= -NA5 6*44
ONA461 866* 0544
IMA W9.1105 0*60
1196,756 90026M 11463

2uM. MA-
-OWW -J SWA
-f ý 2AW95*1 SWA
WMO2 .1 68*94 ONA

3*92AM **A-W Z011.11112 MA-ZM.6751 XN
-#N -A99 SMA
-PWI 2,07A3 OWA

ONO 2,097358 OWA
SO2, 2,07,642 MA
f~IIIIII1I2A7.23 MWA
#00 2067*6 OWA
MON -ýA MA
0111111111 W.", *A
#WNW 20", OWA
9111110M .M,71 SWA
WOMM2091740 WA

SOMM2,11911909 SWA
fk 2M007 AW

NTU 4/08 0 T0 i T0,o
0.96 0496S 116.7 224.6
OAK9 0.49 5117* 222.4
0GA9 0,4M6 t11.6 22489
QA"7 0,495 1114A6 216.411
0.87 0.488 11323 217.0A

DA ,4"15 III 2"Z!0.877 0.495 450.66 214.66
0.867 0.454 1W0* 213.9
0,678 0.464 W9O.0 2121
0.574 44 16.W 210.74
0.974 0.464 19.-6 20.30
0.i73 OA64 104M 2"A
0.172 0.M4 W.3262 0,7
OM 0.484 10Z 2D,41

0.871 M13 1oam 2"42
O.870 0.463 906 266.01
0.6707 MS 98.76 201.61
0.M6 0.483 07.73 200.64
0ilM 0,463 6.,70 59.6
*.M6 0.463 6676 196.36

W07 M,43 94.73 19t79

0 .866 0 .483 93.76 196.27

0,6M M411 9682 145.170'W O5 0.42 Diml 114.'13

0.865 MU& 90.65 193.09
0.66 M.4U 90.0 161.0

0.86 MU U0.14 159.
0.66 M.48 2721 lam,
M0 M.U 86* 1487.7

O. OA&?2 85.34 la

O.M9 0.461 64.41 195.79
WA MA 40.711 15426
SWA SWA 43,64 147.3
SWA WA 43204626
WA MA 42, 14.46
OWA WA 41.* 144.09
WA WVA 41.16 143.70
WA WA 40.62 542.968
WA OWA 26.61 142198
MA WA 36*3 141A
WA WA 3B.77 140.74
MA WA 3614 6M*
MA WA 37.72 M1.I4
MA OWA 3723 138.76
MA WA 36.73 13.10

SWA OWA 3625 527.62
SWA WA 30.74 13*"
MA WA 3.24 1352

OWA OWA 34175 I56*3
MA OWA 34.25 13521

SWA WA 33.76 134.5

6to80

107.42
106.17
104.93
103.71
102.51
101.32
100.15

99,71
97M8

ron"Ithrw o.mnSfto op.
3676t

Tho

10939272.14 224.05
270.13 222.48
268.15 220.93

7 358 L + 1A 77 1,1M-

7.35• 112.29 8.100 3 37.43 14 N04.66
3 37.02 115 104.62

266.19 219.41 7.358 111.07 6,100
26425 217.90
262.34 216.42

7.355 109.9. 8.100
7.358 100.6o 6.190

260.4 . 214.96 7.359 107.51 9,100
25981 213.53 _ 7.359 10.37 I 6,100

3
3
3
3
3

32.62
36.23
35.64
35.46
35.48

Il

I2
2(

104.67
104.52
104.38
10423
104.09256.90 212.12 7.358 , 10524 , 8,100

95.69 25326 209.39 7.358 103.00 8,100 3 34.35 22 103.61
94.63 251.54 208.06 7.358 101.98 6.100 3 33.99 23 103.67
93.58 249.65 206.76 7.358 10084 6,100 3 33.65 24 103.54
92.56 24820 205.48 7.358 , 99.92 8.100 3 33.31 25 103.41
91.56 2MI.' 20423 7,358 98.92 6,100 3 32.97 26 10328
90.58 244.99 203.01 ,7358 97.94 6.100 3 32.65 27 103.16
89.62 243.43 201.61 7.358 96.98 8,100 3 32.33 28 103.04
88.68 241.91 200.64 7.358 96.04 6,100 3 32.01 29 102.92
67.76 240.42 199.50 7.35N 95.12 6,100 3 31.71 30 102.60
86.86 239.96 198.38 7.3598 9422 8.100 3 31.41 31 102.68
85.99 237.53 19729 . 7.358 93.34 6.100 3 31.11 32 102.57
85.13 236.1 196.22 7.358 92.49 8,100 3 30.83 33 102.4A
8429 234.77- 195.17 7.359 91.65 8.100 3 30.55 34 102.35
83.45 233.40 194.13 7.358 90.81 6.190 3 3027 35 10225
62.61 232.04 193.09 7.358 09.97 8,100 3 29.99 36 102.14
81.77 23067 192.04 7.358 89.13 8,100 3 29.71 37 102.03
80.94 229.30 191.00 7.358 88.29 6.100 3 29.43 38 101.92
80.10 227.64 189.96 7.35$ 87.46 ,100 3 29.15 39 101.81
7926 226.57 188.92 7.358 86.62 8,100 3 28.87 40 101.71
76.42 22520i 187.87 . 7.359 85.78 8.100 3 28.59 41 101.60
77.59 223.63 186.63 7.358 84.94 6.100 3 28.31 42 101.49
76.75 222.46 185.79 7.358 84.11 6.100 3 28.04 43 101.38
93.68 209.44 14826 7.358 101.04 8,100 3 33.68 44 103.55
92.07 206.54 14729 7.358 99.43 8.100 3 33.14 45 103.35
90.53 204.71 146.35 7,358 97.89 8.100 3 32.63 46 103.15
66.05 2.95 f•4o545 7.3M 96.41 86100 3 32,14 47 102.96
87.63 20126 144.58 7.350 04.99 8 100 3 31.66 40 102.78
626 199.64! 143.75 7.35 93.62 6,100 3 31.21 49 102.61

64.95 1i9.09 142.95 7.358 92.31 6,100 3 30.77 50 102.44
83.69 196.58 9 142.19 7.356 91.05 6,100 3 30.35 51 10228
82.40 195.13 141.45 7.358 69.64 8,100 3 29.95 52 102.12
81.32 193.75 140.74 7.3586 , .65 8 0,100 3 29.56 53 101.97
60:20 192.41 t 140.06 7.358 87.56 6,100 3 29.19 54 101.83
79.13 191.12 139.41 7.358 86.49 8,150 3 28.83 55 101.69
786.0 169.69 123:78 7.358 65.45 8.100 3 28.48 56 101.56
77.06 169.04 139.15 7.351 04.42 8,100 3 28.14 57 101.42
76.03 197.40 137.52 " 7.358 93.39 8,100 3 27.80 59 10129
74.99 1 .861 126 .69 7 ,M5 92.35 8,100 3 27.45 5 9 101.15
73.96 184.92 136.96 7.35" 81.32 8,100 3 27.11 60 101.02
72.93 13.67' 135.63 7.358 5029 8.100 3 26.76 61! 100.89
71.90
70.00

182.43i 135.01
181.18 124.38

7.3"8 79, 2 8.100 3
7.358 76.22 6.100 1 3 28.07 S631 100.62

, A21 INS , uAQA n AAA n3-!9 0 -MO 49 M 1111 111

CdI-PM-44-3 AtI2-2_SDCCooldownTimel9SOQjxl; Cooldonn9 Ur2912oo8, 12:51 PM



Calc 17321-01-PM-44-3, Shutdown Coolng Time Attachment 2. Page 112

SICHo .a *chwut(pcpx P"P, aP1 I
Time Step O(D) P(pp) PSd& Total 0 dTrc No SC Tube 8h95

I mHx I

7.53_ M__ _ 35.8211 19.' .69.83 .14.51 -13.19 1 3000 315 228.57 179.93 4246 95 40A 1I.70
7.68' i #."1 35.591 19+.5 ,8880 -1341 -12.461 1 30 315 226.57 178.68 4246 95 1M M33.1
7.84' 5.L9 35.354 19.5 94.19 .53.52 -48.66 2 315 224.57 167.99 3254 95 tO1A. 130.13
7.94 G.A0 35.209 19., -52.18 -49.66 .45.14 2 2000 315 219.71 165.31 3254 N5 104. 1937.37
8.04. 0.90' 35.067 19.5 .50.32 46.08 -41.099 2 2000 315 215.19 1-2.91 3254 5 104A4 936.74
8.141 9.10 34.928 19.5 -40.60 -42.77 -M3.88 2 2000 31M 211.00 160.49 324 S W04.00 1342
8.24 6L.0 34.790 19.5 -47.00 -39.71 -36.10 2 2000 315 207.11 158.32 34 55 103.0 1329
8.34 0.90 34.655 19.5 -45.51 -36.87 -33.52 2 2000 315 203.50 156.31 326 55 103.•3 93.5
8.44 0.10 34.522 19.5 -44.14 -34.25 -31."4 2 2000 315 200.15 154.44 54 55 10.0 1M
8.54 8.90' 34.390 1.5 42..6 -49.82 -4529 2 2000 315 197.04 152.69 3254 55 102.4 129.17
8.64 0.90 34.261 I.5 -41.00 -46.23 42.03 2 2000 315 192.51 150.15 3264 95 10M 127.53
8.74P L0. 34.134 . -39.27 -42.91 -39.00 2 2000 315 188.31 147.78 254 65 101.*1 121.01
8.84 0.90 34.009 1.,5 -37.67 -39.83 -36.21 2 2000 315 184.41 145.58 254 5 1012.10 124.
8.94 0.90 33.886 1.5 -3M.19 -36.98 -33.62 2 2000 315 180.78 143,53 3z2 95 100.1 123
9.04 010 33.764 1.5 -U4.81 -34.35 -31.23 2 2000 315 177.42 141.62 3154 55 105 122
9.14' &00 33.644 1.5 -33.53 -31.91 -29.01 2 2000 315 174.30 139.85 324 95 900.12 120M
9.24' 0.10" 33.526 1.5 -32.34 -20.66 -26.96' 2 2000 315 171.40 138.19 3254 95 Soil 91
9.34, 0.0 33.410 1.5 -31.24 -27.57 -25.8 2 2000 315 166.70 136.65 3M 95 99.52 115.91
9.44 0.90 33.295 1.5 -3022 -25.64 -23.31 2 2000 315 1.6620 135.22 n4 s6 W25 II&M
9.54 0.0 33.182 1.5 -29.26 -23.85 -21.66 2 2000 315 163.87 1313.69 3254 55 Who 11."?
9 I64 .iI 0 33.070 1.5 -28.36 -22.19 -20.17 2 2000 315 161.7 132.64 3254 55 90.77 11537
9.74 0.91 32.960 1.5 -27.50 -20.65 -18.78 2 2000 315 159.68 131.48 u 95 N6 M 115
9.85 •11 32.845 1.5 -26.74 -19.14 -17.40 2 2000 315 157.69 130.33 3254 955 63 1149

9 .9 6T 0. ,12 1 3 2.722 1__ .1.5 __ -25.93 -97.63 -16.03ý 2 2000 315 155.68 129.18 3254 56 56.12 114=
10.09 0.4 32.590 1.5 -25.11 -16.14 -14.67 2 2000 315 153.68 128.03 3264 95 7.M 9113
10.22 0.8S 32.449 1.5 -24.30 -14.65 -13.32: 2 2000 315 151.60 126.67 324 55 97.58 112.
10.37 W97 32297 1.5 -23.49 -13.18 -11.98 2 2000 315 149.68 125.71 3294 95 07A7 11103
10.54 0.19 32.131 1.5 -22.67 -11.72 -10.65 2 2000 315 147.68 124.55 3264 5 726 110.,31
10.73 0.21 31.948 1.5 -21.86 -10.28 -9.34 2 2000 315 145.68 123.39 3254 95 57.43 11,,
10.94 0.25 31.745 1.5 -21.05 -8.86 -8.05 2 2000 315 143.68 122.23 3M 95 56.5 I
11.19, L22 31.515 1.5- -20.24 -7.47 -6.798 2 2000 315 141.68 121.07 3254 -56 6 10654
11.48- 0.I5W 31.252 1.5 -19.43 -6.11 -5.56 2 2000 315 139.68 119.90 35 9 96.3 142
1.Il DAi 0 30.942 1.5 -18.62 -4.80 4.37 2 2000 315 137.68 19.74 u4 95 950.1 107.7V
12.30. 30.565 1.5 -17.81 -3.56 -3.24 2 2800 315 135.68 117.57 3264 95 95.94
12.92' 0.9 30.08-6 1S -17.01 -2.43 -2.21 2 2000 315 133.60 116.40 34 55 50.73 10•02
13.93T WJ 29.433 1.5 -16.20 -1.46 -1.33 2 2000 315 131.68 115.23 3264 55 95.51 165.54
15.33i 1.06 28.468 1.5 -15.39 -0.82 -0.744 2 2000 315 129.66 114.05 3254 66 5 10481
16.33, 1410 27.893 1.5 -15.09 • 0.79 -0.72 2 2000 315 128.94 113.62 3254 5 95621 104M
16.33k 9* 27.362 1.5 -14.80 -0.74 -0.66 2 2000 315 128.22 103.19 325 95 50131

33 , 26.871 1.5 -14.53 -0.66 -0.63 2 2000 315 127.54 112.80 324 55 55 0
18.33 00 26.871 1.5 -14.53 -0.69 -. 63' 2 2000 315 127.54 112.80 3254 95 Kos 104.0+)
18.33• 0.00 26.871 1. -14.53 -0.69 -0.63 2 2000 315 127.54 112.80 3224 65 PM
18.33! 0,00 26.871 1.5 -14.53 -0.69 -0.63 2 2000 315 127.54 112.80 3254 95 5.05 1.41
18.33 0.0 26.871 1.5 -14.53 -0.69 -0.63k 2 2000 315 127.54 112.80 15 51 95*0 104
18.33 0M.0 26.871 1.5 -14.53 -0.69 -0.63 2 2000 315 127.54 112.60 3254 6 96.55 104.9
18.33 0.50 26.871 1.5 -14.53 -0.69 -0.63 2 2000 315 127.54 112.80 3254 95 65 1018.33• SM~ 26.871 1.5 -14.53 _ -0.69 -0.83+ 2 2800 315 127+54 992.60 324 5 51 6 9514N
1. .33I CAD 26.871 1.5 -14.53 -0.69 -0.63 2 2000 315 127.54 112.80 324 5 &5 104.06

18.33: Uoot 26.871 9.5 -14.53 -0.69 -0.63 2 2000 315 127.54 112.60 324 9 1049 "
18.331 0.0 26.871 1.5 -14.53 -0.69 -0.63 2 2000 395 127.54 112.80 3294 65 95 0 104______ __ _J_ _ 1 I
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Time Tube ad

1 1 - I , 1 V I ketol Liddy

7.53 204-25 59.25 13044 1.99E-04 0.391 5.09 90,960 18M402 1958 117.12 61.70 0.9161 3 E4 0.360 3 126447 3604X7 12U7 9.064 165.40
7.60 202.63 59.44 1.0044 2.01E-04 0.391 5.609 90,146 1.8592 1951 10t.73 01.70 0.911 3.6MS4 0.3 3. 06 12S.00 3.7007 1200 9.058 165.31
7.04 19612 59.49 1.0036 2.09E-04 0.390 3.739 57032 1.9371 1387 122. IM10 D.M 3A644 0.370 2.760 M0A.6N 3A.000 to4 9.056 155.88
7.94 192.51 59.62 1.0031 2.14E-04 0.309 3.739 56.584 1.9064 1374 121.14 01* 00SA 3.711504 0.370 w7, 1J00002 3607 1001 9.041 155.60

04 109.00 59.73 1.0027 2.t19-04 0.388 3.739 55.426 2.0342 1363 120.0 01.71 4.912 3.74644 0.370 2.79 990*11 3.038= 1077 9.027 155.33
014 185.74 590.4 1.0023 224E-04 0.308 3.739 04,352 2.0006 1351 119.11 01.73 0.9M2 &3?7804 SA3N 90,710 3*70 1073 9.015 155.00
.24 102.72 59.93 1.0019 2.20E-04 0.387 3.739 53.355 2.1253 1341 118.21 01.74 0.9062 3.81E04 0.360 2.73 WAN802 3.7I19 1070 9.003 154.84

&34 179.91 60.02 1.0016 2.33E-04 0.387 3.739 52,431 2.1685 1331 117.30 01.71 0.99111 3.E-04 *.0 27.9 97,112 3.7441 1087 8.991 154.61
8.44 177.29 60.10 1.0014 2.37E-04 0.386 3.739 51.573 2.2101 1322 l106 01.70 0.9160 3,87E44 0.36S 2.799 0642 3.770 10 8.980 154.39
8.54 174.87 60.10 1.0011 2,41E-04 0.386 3.739 50.777 22500 1313 i00.90 01.76 0.961 3.6E4 0`36 2.-790 ,766 3.8061 1062 B.060 154.19
0.64 171.33 60.28 1.6000 2 .47E-04 0.385 3.739 49.020 2.3104 1300 114.70 9 01.79 0.1960 3.44 0.368 2.7609 94,12 .40 100 0954 153.S M

.74 16.04 60.38 1 .0005 2 53E-04 0.384 3.739 48.549 2.3691 1200 113.0 01.0 0.990 3.9K644 0.367 Z7910 93•200 3.SAM 1005 81,40 153.00
6.94 164.99 60,47 1.0002 2.5SE-04 0.303 3.739 47.556 2.4260 1277 11±200 01.8 0.9911 4.0164)4 0.367 2.799 93112 3.6278 1602 8.927 153.32

.04 102.16 60.55 1.0000 2.64E-04 0.383 3.739 46,637 2.4810 1266 1120 601.93 0.9979 4.04E04 0367 2.791 SIAM 364 1049 8.915 153.07
0.04 159.52 60.03 0.000 2.69E.04 0.382 3.739 45.784 2.5341 1256 11.136 14 0.9078 4.66604 0.26 2.760 91,03 60 090 1046 8.904 152.82
9.14 157.07 60.69 0.9996 2.74E-04 0.381 3.739 44,000 2.5853 1246 110.93 01. 0.0979 4.11E04 0" 2.799 91,02 430 1 043 8.894 152.59
924 154.80 60.76 0.0004 2.79E-04 0.381 3.739 44,262 2.6304 1237 109.5 61.0 0.9979 4136.04 0.360 2.709 9000 401112 1041 8.804 152.37
9.34 152.68 60.81 0.9952 2.83E.04 0.300 3.739 43.583 2.6816 1229 100.21 1.67 0.0797 4.1E44 0.36 3.799 89,83 4M007 1039 8.875 152.17
9.44 150.71 60.07 0.990 1 2ME-04 0.380 3.739 42.953 2.7267 1221 101163 SI1 0.91178 4.1964 0.305 2.719 99.320 4.1186 103.7 8.67 151.97
0.04 148.15 60.91 00.0 2.92E.04 0.379 3.739 42.369 2.7699 1214 10806 01.0. 0.9078 4•2E-04 0.30 2.799 380,37 4.14109 10 8.860 151.79
9.64 147.17 60.90 0.9009 2.96604 0.379 3.739 41.826 2.8112 1207 107.67 01.00 0.670 4.2364 0.365 2.199 016. 4.186 1053 8.853 151.V2
9.74 145.58 61.00 0.0987 3.006E04 0.378 3.739 41,322 2.0505 1201 107.90 61,90 C.078 425E04 US 2.79% 87,073 4.1078 1031 8.646 151.45
9.05 144.01 61.04 0.996 3.04E-04 0.376 3.739 40.023 2.8905 1194 100.00 01.t1 0.67 4.2764 0-364 2.7990 • 9•50 42101 16M 0.640 151.9
9.96 142.43 61.08 0.9085 3.08604 0.377 3.739 40.325 2.9314 1118 100.10 0.11 0.9978 42DE44 0.364 2.-72 07,149 4.23•6 1020 8.034 151.13

10.09 140.65 61.12 0.9984 3.12E604 0.377 3.739 39.28 2.9733 1181 1•0.00 011 0.9978 4.31544 0.364 2-799 86.730 4.2502 120 8.827 150.90
10.22 139.28 61.16 0.9004 3.16E-04 0.376 3.739 39.332 3.0163 1175 100.22 1.9.3 O.67 43•13154 0.364 2-760 80.327 4.2701 1024 8.021 150.70
10.37 137.70 61.20 0.0003 3-204-04 0.376 3.739 389.37 3.0603 1168 104.70 6 1. 0970 4.36644 0.304 2.70• •5i,17 4.3011 1623 8.015 150.62
10.54 136.12 6123 0.062 3.24E.04 0.375 3.730 38.343 3.1055 1161 104.e 01. 94 977 4.396E04 0534 2.790 8,090 4.3244 12 8&609 150.45
10.3 134.54 61.27 0.9981 329E-04 0.375 3.739 37.650 3.1517 1155 103A 61.01 097 4.406-4 0.363 2.799 0,00 4.347 10169 8.803 150.27
10.94 132.96 61.31 0.960 3.33E-04 0.374 3.739 37.359 3.1992 1146 103.34 1.*1 0*77 4,2E.04 0.3S3 2.7990 84*6 4.715 1011r 8.797 150.10
11.9 131.37 61.35 0.9979 3.3&E-04 0.374 3.739 36,868 3.2479 1141 102.7 51.00 0.0077 4.404 US 2.760 04,2 4.30M 1060 8.791 149.92
11.40 129.79 61.39 0.9970 3.43E-04 0.373 3.739 36,379 32978 1134 102.40 00.07 9*677 4A.E-04 0-103 2.79S 83077 4A14 1014 8.785 149.74
11.64 12021 61.42 0.9970 3.4"04 0.373 3.739 35.891 3.3491 1128 19100 610.07 0017 4.40546 0.303 2.760 03.470 4.4437 1012 8.779 149.00
12.30 126.62 61.45 0.9977 3.53E-04 0.372 3.739 35,405 3.4017 1121 1014 01.19 0.977 4.514-4 0.3U 2.791 9,06 440612 1010 8.773 149.37
12.92 125.04 61.49 0.0976 3.58E-04 0.372 3.739 34.920 3.4507 1114 16* 01I. 0*977 4.83604 0.32 1706 92*60 4,4229 1069 6.767 149.18
13.83 123.45 61.52 0.0975 3.63E.04 0.371 3.730 34.436 3.5112 1107 100,*3 011.99 0177 4.86646 O0 2.706 82,26 4.5178 1007 8.762 148.9
15.33 121.87 61.56 0.9975 3.68E-04 0.371 3.739 33.,53 3.5682 1100 lo0.0 6 28 0.907 4.6-04 0.36 2.790 9i,.53 4.*430 1005 8.756 148.80
16.33 121.28 61.57 0.9974 3.70E644 0.370 3.739 33.775 3.5897 1097 99 020 0.0677 4-E-04 0 2,79 $1,73 4.0 100I - 8.754 148.73
17.33 120.70 61.58 0.9974 3.72E-04 0.370 3.739 33,601 3.6108 1095 00.71 02O 0*01 4.00604 US 2.799 01,0f9 4861 1064 8.752 148.6

33 120.17 61.59 0.9974 3.74E-04 0.370 3.739 33.439 3.6308 1092 gem 02D 0.9977 4.OE-04 0.6 2.769 61,422 4.*701 1003 8.750 148.59
10.33 120.17 61.59 0.9974 3.74E-04 0.370 3.739 33,439 3.6308 1092 00.00 M.•00 0 7 4*6544 0.362 27609 81,422 4.*701 1000 .70 140.59
10.33 120.17 61.59 0.0974 3.74E,04 0.370 3.739 33,439 3.6308 1092 606 92X 0*81 4E066.4 0.362 700 81422 4*701 003 8.750 14S.59
18.33 120.17 61.59 0.9974 3.74E.04 0.370 3.739 33,439 3.6308 1092 00.0 92*0 0.9077 4C0E-44 0.362 2.79 01A22 4,701 500 8.750 148.59
18.33 120.17 61.09 0.9974 3.74E604 0.370 3.739 33,439 3.6308 1092 00.69 020 0.0077 4A.E604 0.392 2-7N 6122 U 4701 003 8.750 148.59
18.33 120.17 61.59 0.9974 3.74E.04 0.370 3.739 33,439 3.6300 1092 80m * 0.9077 4*D0E.44 .02 2.799 81,422 457011 003 8.750 148.59
1.3 120.17 61.59 0.9974 3.7404 0.370 3.739 33,439 3.6306 1092 06.6 MOO 0.T 4S0604 03•62 2.7"06 1,422 4701 00 .750 140.5

.3 120.17 61.59 0.9974 3.74E-04 0.370 3.739 33.439 3.6300 1092 9 9 0.6077 4.0644 0.362 2.700 01.422 40 1003 8.750 14S.59

.33 120.17 61.59 0.9974 3.74E-04 0.370 3.739 33,439 3.6308 1092 99,06 U02 29r7 4*9DE604 USA 2.790 51,422 41.701 1003 8.750 148.59

10.33 120.17 61.59 0.9074 3.74E-04 0.370 3.739 33,439 3.6309 1092 WAS 02.00 0.0077 4.60644 D.3 2.790 81,4122 4*5701 1063 8.750 148.59
18.33 120.17 61.59 0.9974 3.74E-04 0.370 3.739 32.439 3.6300 1092 99.66 02O 0.907 4AM0 0.362 2.760 01.422 4*701 1003 8.750 146.59[A~ , I I ]
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Calc 17321-014PM.44-3, Shutdown Cooling TomP Attachroent 2, Page 114

-I I I I I I _ __Time SDC HX tube dC x d e rSDC aDutyl Tt.o Ts.,o ccw Total WW CMyCCW lDty I CCW

I (pwr Hx) Itertate Ntae other CCW0ty CCW Ro• CW per HX TeTnp

hrs

7.52
7.6f
7.84
7.94
8.04
8.14
8.24
8.34
8.44
8.54
8.64
8.74
8.84
8.94
9.04
9.14
9.24
9.34
9.44
9.5
9.64
9.74
9.81.

10.0cI=.O

10.31
10.54
15.73

10.94
11.1c
11.4Q
11.84
12.3(

13.83
15.3'
18.3
17.33
18.33
18.33
18.33
18.33
18.33
18.33
19.33
18.33
18.33
M.332
Ia. 3

w I -,I Cr NTU Offecwaas DT
1,429,012 1,435,640 0.684 0.578 0.380 48.64
1.430,279 1,436:584 0884 0.578 0.379 47.69

954,358 957.749 0.596 0.817 0.475 56.58
956,378 959,318 0.597 0.814 A.474 54.40
99223 960,762 0.598 0.812 0.473 52,38
959,810 962.092 0.598 0.809 0.472 50.51
961,455 963,316 0.599 0.807 0A71 48.79
962,870 9864,444 0.600 0.85 0.471 47.19
964,169 965.483 0.A00 0.803 0A70 45.71
965.360 9668442 0.601 0.8s1 0.469 44.34
967,069 967,824 0.601 0.798 0.468 42.36
968612 909.02 0.602 0.796 0.467 40.52
970,052 970.256 0.603 0.793 0.467 38.82
971.353 971,325 0.603 0.791 0.486 37.25
972.544 972,307 0.604 0.789 8.465 35.80
973,635 973,210 0.604 0.787 0A84 34A5
974.634 974.041 0.805 0.705 0.464 33.20
975,552 974,805 0.605 0.764 0.463 32.05
976.394 975.509 0.605 0.782 0A63 30.97
977,168 976.158 0.606 0.781 0.462 29.98
977,830 976.756 0.606 0.779 0.482 29.86
978,528 977,308 0.606 0.778 0.461 28.20
979,179 977.851 0.607 0.777 0A61 27.35
979.816 978,3980 0.607 0.775 0.460 26.50
980,446 978.924 0.607 0.774 0A60 25,65
981,069 979,453 0.607 0.773 0.459 24.81
981,686 979,977 0.808 0.772 0.459 23.97
982.295 8.4986 0.608 0.770 0.459 23.13
982 897 981,011 0.808 0.7609 0.458 22.29
983,492 981,520 0.808 0.768 0A5 21.45
984.090 982,025 0.609 0.766 0.457 20.61
984,661 982,524 0609 0.785 0A57 19.78
885.234 83.018 0A09 0.764 0.456 18.94
985,800 983,50 0.609 0.762 0.456 18.11
9862358 9839990 0.610 0.761 0A55 17.28
898,908 984,467 0.610 0.760 0.455 16.45
987,451 984,939 0.610 0.758 0.A4 15,63
987,650 985,113 0.610 0.759 0.454 15.32
987.843 985.282 0.810 0.757 0.454 15.2
9818023 985.438 0.810 0.757 0.454 14.75
898,023 985,438 0.810 0.757 0.454 14.75
9804.23 985,438 0.610 0.757 0.454 14.75
988,023 985.438 0.610 0.757 0.454 14.75
988,023 985,438 0.610 0.757 0.454 14.75
988,023 985,438 0.610 0.757 0.A4 14.75
988,023 985.438 0.610 0.757 0.454 14.75
988,023 985,438 0.610 0.757 0.454 14.75
988.023 985.438 0.610 0.757 0.454 14.75
98.023 985,438 0.610 0.757 0.454 14.75
988,023 995,438 0.610 0.757 0.454 14.75

S I I I

Tto ; W WCP Cr

179.823 2.O9*W,6 4WA
178.80 I-INOM 2.A604 WA
167.89 1 •10732 IWA
165.31 mow i1,2 *a3
182.81 O 11A07.704 "A
160.49011 1f,08,118 SA
1598.32 0 1.68427 MWA
156.31 MMUM 1,011,72 OWA
154.44 - 1,68,976 MA
152.69 1ý 6 X,.221 ONA
18o.15 M 1009,575 SWA
147.78 U l100 3WA
145.58 11*,S 04 3A
143.53 - 1.11404 WA
141.62 - 1,10.742 WA
139.85 "W W1,10.8"1 ElA
138.19 sn 1,11103 OA
136.65 0000 1,611,490 OWA
135.22 - 110,59 WA
133.89 8 0 I1Al1.774 OWA
132.64 1111030 l~l WA
131.48 l 1,612.090 SWA
130.33 M I12240 OWA
129.18 111W l~ 2.309 IWA
12.03 #A 1,612,W93 WA
128.87 UO 1,121,0 WA
125.71 # 0 1,612,037 MA
124.55 1OM 12IN8 WA
123.39 - 11613.134 WA
12223 W M1613• 2 •6WA
121.07 1,613.429 WA
119.80 N 13,70 WA
118.74 3 1,6113,7M A
117.57 #O1M 1613.8 OVA
116.40 - 1•14,015 OWA
11523 1,14161 *WA
114.05 1M14306 WVA
113.62 1 1,648 WA

11 3.19 81WI14.413 SWA
112.880 - 14,462 OWA
112.80 9 ,114,46 WA
112.80 # 114.462 A
112.90 M 1,14,48 WA
112.80 1114462 WA
112.808 t 1414,402 *WA
112.80 - 1,14,402 WA
112.80 I 1,614.462 IWA
112.80 f 1f14,462 WA
112.80 8 t,61442 WA
112.80 11 I14,462 WA

NTU lffdanaaie 07. I T6.0 I Bbftr
mmBbtu/r mntu/hr opm

7.358 77.19 8.100

mmnBtA r

25.73

T4,o
1Goo49

SM
WA

SWA
SWA

OWA
OWA
MWA
OWA,
OWA
OWA
0"
SWA
SWA
WAk
OWA
OWA,
SWA
SWA
Ow
OWA
OWA
OWA
SWA
OWA
OWA
OWA
ONA
OWA
OWA
ONA
OWA
SWA
SWA
MA

OWA
wA
OWA
SWA
AWA
OWA
MA

OWA
MA

OWA
INA

WA
OWA
ONA
SWA
AWA
WAN
WYA
WMA
fWA
OWA
OWA
SWA
OWA
MA
MA

ONA
OWA
SWA
SWA
ow
ONA
GWA
SWA
OWA
SWA
ow
ORA
OWA
OWA
OWA
WNA
IWA
MA
MA
MA
MA

SWA
a"

Ow
OWA
IWA
IWA
WNA
MA

OWA
OWA
OWA
IWA
am
WA

31,"133.72
32M
35.30
30.22

30.22

27.45

3013

28.U

35.47
24.3
23.30
22.47
21.81
20.81

19.*9
18.75
1ol10
97.81
174J
16.5

15.07

14.0614*I

13*
12*5
12.04

11.04
10.56

919*
8,83

9M9.07
9,D

999O
COO

.00,
9.86

133.78
135.12
130.13
137.37
1306.74
13422
132.82

121.51100*

126.01

127.23
12280

120.93
|ile91110.86
11.81G

116.3?115,14

1102
114.2
115.40
112.78
112.85
111.31

100.*7

tOQA

IO4A2

107.70
IO3M

106.4
10.82
104*
10C30

104.*
104*B10418

104*

104.86

804*

60.83 179.93 133.75 3 84
68.80 178.68 133.12 7.358 76.16 . 8.100 3 25.39 65 10.35
54.19 167.99 139.13 7.358 115.73 8,100 3 38.59 80 105.41
52.18 165.31 137.37 7.358 111.73 0,100 3 3724 67 104.91
50.32 162.81 135.74 7.358 108.01 8,100 3 36.00 68 104.44
48.60 160.49 134.22 7.358 104.56 8.100 3 34.85 69 104.00
47.00 159.32, 132.82 7.358 101.36 8,100 3 33.79 70 103.59
45.51 156.311 131.51 7,35 98.39 8.100 3 32.80 71 103.22
44.14 154.441 130.29 7.358 95.63 0.180 3 31.88 72 102.80
42.86 152.869 129.17 _ 7.358 93.07 8.100 3 31.02 73 102.54
41.00 150.15 127.53 7.358 89.35 8.100 3 29.78 74 102.09
39.27 147.78 126.01 7359 85.90 8,100 3 28.63 75 101.61
37.67 145.58 124.59 7.358 62.70 8.100 3 27.57 76 101.20
36.19 143.53 12329 7.358 79.73 8.100 3 26.58 77 100.81
34.81 141.62 122.06 7358 76.97 8.100 3 25.66 78 100.45
33.53 139.85 120.93 7.358 74.42 8,100 3 24.81 79 100.12
32.34 138.197 119.88 7.358 72.04 8,100 3 24.01 o8 98.81
31.214 7.355 118.9175 65.84 8.180 3 23.28 81 99.52
3022 1322 2 118.00 7.59M 67.79 8,100 3 22.60 82 9925
29.26 133.89 117.16 7.358 65.89 8.100 3 21.96 83 99.00
28.38 132.64 116W37 7358 64.12 8.100 3 21.37 84 98.77
27.56 131.48 115.64 7.358 62.47 8.100 3 20.82 85 98.55
26.74 130.33 114.92 7.358 60.84 8,100 3 20.28 86 98.33
25.93 129.18 114.20 7.358 59.21 8,100 3 19.74 87 98.12
25.11 128.03 113.48 7.358 57.5 9 .100 3 19.19 88 97.90
24.30 . 1. 7.358 55.96 8,100 3 18.65 89 97.68
23.49 125.71 112.03 7.358 54.33 8,100 3 18.11 98 97.47::1109 32. 181 9019703

22.67 124.55 111.31 735M 5231 .100 3 17.57 " 91 9725
21.86 123.39 110.59 7.358 51.08 8.100 3 17.03 92 97.03
21.05 122.23 109.87 7.358 49.46 8,100 3 16.49 93 96.82
2024 121.07 109.14 7,358 47.84 8.100 3 15.95 94 96.60
19.43 119.90 100.42 7.359 4.22 8.100 3 15.41 95 96.38
18.62 118.74 107.70 7.359 44.80 - 0.100 3 14.87 96- 96.16
17.81 117.57 106.98 7.358 42.98 8.100 3 14.33 97 95.94
17.01 115Ao4 106.28 7.300-41.37 0.100 - 3 13.79 98 95.73
16.20 115.23 105.54 73598 3974 - 8.100 3 13.25 99 95.51
15.90 114.05 104.82 7.358 38.14 8.100 3 12.71 98 95.29
15.09 113.62 104.56 7.358 37.54 - 8.100 3 12.51 98 95.21
14.80 113.19 104.30 7.358 W.96 8.100 _ 3 12.32 98 95.13
14.53 112.80 104.06 7.358 36.42 8,100 3 12.14 99 95.05
14.53 112.90 104.06 7358 36.42 8.100 3 12.14 99 95.05
14.53 112.80; 104.06 7.358 36.42 8.100 3 12.14 99 95.05
14.53 112.90 104.06 7.358 36.42 8,100 3 12.14 9. 95.05
14.53 112.90 104.06 7.358 36.42 8.100 -3 12.14 95 95.05
14.53 112.801 104.06 7358 36.42 8,100 3 12.14 98 95.85
14.53 112.80 104.00 7.358 36.42 8 ,100 3 12.14 99 95.05
14.53 112.80! 104.96 7.358 36.42 8,100 3 12.14 98 95.05
14.53 112.80 104.06 7.358 36.42 8.100 3 12.14 95 95.05
14.53 112.00 104.06 7.358 36.42 8,100 3 12.14 99 95.05
14.53 112.10 104.96 7.358 36.42 8,100 3 1214 99 95.05

I I I
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Shutdown Cooling Temperature Transient with 90F River Water
SDC Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.0015 hr-F-sqft/Btu

Second SDC HX Started at 225F Primary Coolant
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Shutdown Cooling Temperature Transient with 90F River Water SDC
Hx Fouling 0= .00418 hr-F-sqfbIStu, CCW Hx Fouling , 0.004 hr-F4qftIBtu

IniU RC Temperature, F 320 SDC IX CCW HX
Initial T11ime 2 2754 hell Film Muo ier 0.09751
RCS Te uperabree after 0 houes 1 229.36 Shelf Film Re power 0.61709
Time after ip to 30F Primary Coolant Tenp 1s. I Inital CCWto SDCI1. 1850 Shel Filn Pr powe 0.333

Thie after SDC niiaboon to 130I PC Tenmp 16.3 CCW Flow Step Temp 275 Fou"ing (toSl = stub ante) 0.00415 0.004
Decy heat eiuiboum at 90F river ternp 0.00 2 HX Terp 225 0.00418 0.004

No SDC~ x(a xane

Th.e Step O(D) P(pp) Psdc Totld Q dTr No Tube Md

hr th. nýnOton degFf , gpl Pi IF TI To T I
2.00D 0.1 54.966 19.5 -104.43 -2970 -27.24t 1 3000 315 350.00 274.34 106 05 112O 227.01
2.10 0.10 54.107 19.5 -103.32 -20.72 -27.02 1 3000 315 34728 272.48 10a 0 06 112.06 m.44
2.20 0.10 53.300 19.5 -10223 -29.43 -26.75! 1 300m 315 344.57 270.65 1900 95 11111.6
2.30 0.10 52.540 19.5 -101.14 -29.10 -26.40 1 3000 315 341.90 268.03 1060 90 !111.60 22
2.40 0.10 51.622 19.5 -100.06 -28.74 -26.13 1 3000 315 339.25 267.02 10 906 111A6 •2.L
2.50. 0.10 51.143 19.5 -99.00 -28.35 -25.701 1 3000 315 336.64 26524 law0 96 11125 260.7
2.60 0.10 50,500 19.5 -97,05 -27.00 -25.41 1 3000 315 334.06 263.48 1600 96 11114 2"
2.70 0.10 49.188 10.5 -06.91 -27.52ý -25.02 1 3000 315 331.52 261.75 1"0 95 110.46 217A1
2.00 0.10; 49.305 19.5 -95.09 -27.090 -24.63. 1 3000 315 329.02 260.04 1860 05 110.6 21
2.00 0.10 48.749 19.5 -94.89 -26.64 -24.22 1 3060 315 326.56 258.36 1500 96 110.46 21632
3.00 0.10 48218 19.5 -93.90 -26.18 -23.80 i 1 3000 315 324.14 256.70 1Is0 96 110.7 214.0
3.10 0.10 47.710 19.5 -02.93 -25.72 -23.38 1 3000 315 321.76 255.07 190 906 11016 212.74
3.20' 0.10 47.223 19.5 -91.98 -25.26 -2 2 .96T 1 3000 315 310.42 253.47 9100 96 109.6 211A
3.30 0.10 46.756 19.5 -91.04 -24.79 -22.53' 1- 3000 315 317.12 251.09 1600 956 10,72 21025
3.40 0,10 46.307 19.5 -90.12 -24.32 -22.11i 1 3000 315 314.87 250.30 few0 96 1006.4 2004
3.50 0.10 41.676 19.5 -8922 -23.00 -21.68 1 3000 315 312.66 248.83 IM 90 100.3 267AB
3.60 0.10 45.460 19.5 -M8.34 -23.38 -2125 1 3000 315 310.49 247.34 1500 95 100.169
3.70 0.10 45.059 19.5 -87.47 -22.91 -20.03 1 3000 315 300.36 245.80 106S 9 100 20
3.00 0.10 44.673 19.5 -86.62 -22.45 -20.41 1 3000 315 306.28 244.44 90m0 90 106116 204.44
3.900 0.10 44.300 19.5 -85.79 -21.99 -19.09 1 3000 315 304.24 243.04 06 106.70 2034
4.00 010 43.930 10.0 -84.07 -21.54 -19.50i 1 - 3000 315 30224 241.66 150 90 106,4 2
4 0 ,10; 43.502 19.5 -54.16 -21.08 -10.16 1 3000 35 300-24 24026 80 96 1069 201.3
4.21 0.11 43.230 19.5 -83.34 -20.61 -10.74 1 3000 315 29824 238.90 9800 95 10623 200.1
4.31 0 11 42.091 19.5 -82.53 -20.15 -16.31T 1 3000 315 296.24 237.52 1N0 90 106.07 199M
4.42 0,11 42.535 19.5 -81.71 -190.67 -17.09 1 3000 315 294.24 236.14 1600 90 101.91 197M
4.53 0.11 42.194 19.5 -80.89 -19.26 -1745 1 3000 315 292.24 234.76 1ow 60 107.76 19001
4.65 0.12 41.856 19.5 -80.08 -18.72 -17.02 1 3000 315 290.24 233.38 1&50 06 107.5 1 "
4.77 0.12 41.510 19.5 -7926 -1024 -16. 1" 3000 315 20624 232.00 10a0 5 10743 19
4.8 0,12 41.166 t9.5 -70.40 -. -16.15 _ 3000 315 286.24 230.61 100 a6 107211 102.

5.01 0.12 401054 19.5 -77.63 -472 -1571 1 3000 315 28424 22923 1600 0 107.12 19.6
5.14 0.131 40.524 19.5 -76.81 -16.79 -1526' 1 3000 315 282.24 227.84 1900 95 1 06 10010
527 0.13 40.196 19.5 -76.00 -16.30 -14.2 1 3000 315 28024 226.45 1400 95 106410 10,4
5.40' 0.14; 39.869 19.5 -75.18 -15.01 -1430 X 3000 315 27024 225.07 le 906 108.64 18,11

.4 1 0.141 30.543 19.5 -74.37 -15.32 -133 31 3000 315 27624 223.68 10 06 1"0 as 14
..60 0.90 39217 19.5 -90.26 -31.54 -28067, 1 3000 310 27424 210.41 2 6 1 06 16 2M

5.709 0.10 20.067 19.5 -4.2 -30.32 -2757 1 3000 315 271.37 208.62 420 95 10920 15t.7
5.00 0.10 20.702 19.5 -87.44 -2.1 -2651 1 - 3000 315 268.62 206.89 41U 96 1001 150.79
0.06 0.10 38.571 19.5 -86.11 -28.04 -2540 1 3000 315 20.97 20524 426 95 106,7 149
6.00 0.10 2.200 19.5 -84.03 -26.07 .2412 3000 315 263.42 203.04 426 95 10IL6. 140M
6.19 0.10 20.164 19.5 -43.00 -25.94 -23. 300 315 260.07 202.10 420 95 1066 141
6.291 0.100 37.967 19.5 -82.42 -24.06 - 1 3006 315 28.611 200.62 4246 06 10.05 47A
6.39' 0,10 37.774 19.5 -8129 -24.01 -21.83 1 3000 315 256.34 199.20 4246 95 10613
6.49' 0.1-3758 10.5- 40.19 -23.11 -21.01 1 3006 315 254.16 197.83 4246 90 9072 1461
6.59 0,10, 37.399 19.5 -79.14 -22.24 -2022 1 3006 315 252.05 196.50 44 95 I06 A1 145.1
6.690 0.10 37218 19.5 -78.13 -21.41 -19.4s I 3006 315 250.03 19523 48 906 107.21 144.50
6.79 0,11t 37.035 10.5 -77.13 -20.59 -18.72 I 3000 315 248.03 103.07 4240 95 107. 143.82
6.900 0,11! X.89 19.5 -76.13 -19.76 -17.980 1 3000 315 246.03 192.71 40 00 1666 14WAS
7.01 0.12ý 36.659 19.5 -75.12 -18.957 -17241 3000 315 244.03 191.44 4246 96 1001 142.47
7.12 0,12 36.465 19.5 -74.12 -18.16 -16.5 1 -1 3000 315 242.03 190.10 4Z40 95 06,3 141.80
7.24. 0o.11 36267 19.5 -73.12 -17•.3 -15.7. 1 3000 315 240.03 188.01 424 95 10 . 141.9
7.37, 0.18 36.0 10.51 -72.12] -16.56 -150 1 3000 315 236.03 187.65 4246 06 104.04 140,4
7.50, 04: ~35:6 10.51 -71.121 -15.761 .14.33 1 3006 315 236.03 106.38 4266 60 10.06 91.7
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Tim Tube Shael

fRe-. aI C I 
I (B2.00 312.17 55.59 1.0319 1.166-04 0.395 5.609 143,945 1.1069 2331 170.10 60.78 1.0014 2.4E.04 0.384 1.511 83,838 3.3384 28U 9.551 159.161

2.10 309.06 55.69 1.0310 1.19E-04 0.395 5.609 142,918 1.1152 2325 560 60*8 1A0014 2.DE-04 0.3DA4 1.UK 83,482 2.344 86 9.542 159.06

2.20 307.61 55.78 1.0302 1.20046 0.395 5.601 141.893 1.1239 2320 18.43 1W.82 3 28'2E0W 03 6 t 83*01 2 230441 9.533 159.97

2.30 5.36 55.89 1.0204 1.21E04 0.395 5A9 140,872 1.1327 2315 11755 $004 160112 2.S03 0.384 1.001 02.824 2.37•m 8 9.525 158.87

2.40 303.14 55.97 1.0286 1.22E-04 0.396 5.609 139,857 1.1416 2309 108.7 80.86 11.0012 2.8504 0.33 1.591 82, 2.3946 82 9.516 158.70
2.50 300.94 56.06 1.0278 1.23E44 0.396 5.60 138,849 1.1506 2304 105.90 88.87 1I.6815SE-04 0.33• 1.591 01*07 2.4090 8 9.507 155.69
2.60 298.77 56.15 1.0270 1.24E04 0.396 SA0 137,649 1,1597 2298 165.20 00.6 1.0010 2.54Z04 0.8 1.591 81.15 2A248 815 9.498 158.59

2.70 296.64 56.24 1.0263 1125E046 0.396 5.609 136.858 1.1688 2293 184.411 MOD8 1.00092.68604 0.383 .5.81 80,717 2.48 88? 9.495 158.50
2.80 294.53 56.33 1.0256 1.26E-04 0.396 SM09 135,877 1.1780 2297 163.•5 0.0.8• 1.08 2.61E-04 0.385 1.881 80.282 2A546 W4 9.481 158.40

2.90 292.46 5641 1.0249 1.27E-04 0.396 5.609 134.908 1.1873 2282 16I.8S 0 I0. M 21.62E4 04 3 O .="I MIS 2A893 064 9.472 158.31
3.00 290.42 56.50 1.0243 129E-04 0.396 5.609 133950 1.1966 2276 16Z14 00.00 1* 28 2641504 0.3O 1.91 719.435 24840 as 9.464 158.22

3.10 28.41 56.58 1.0236 1.30E-04 0.396 5909 133.004 11059 2270 181.41 80.98 1.06 2SE6-04 0M 1.501 i8,023 2A0 801 9.459 15.13
3.20 286.44 56.66 1.0230 1.31E-04 0.396 5.609 132.072 1.2152 2265 1801M GO 1.81W8 2AW504 0.W I.801 78.61 2.5131 800 9.440 159.04

3.30 284.51 56.73 1.0224 1.32E-04 0.396 5.609 131,152 1.2246 2259 95.8 60.99 1.69 2.6604 0.6 1.81 78=2 2 .5274 84 9.439 157.94

3.40 282.61 56.81 1.0218 1.33E-04 0.396 9.609 130,246 1.2340 2254 1W28 81.01 1=00 2*004 .362 O= 77 T7=3 2.*417 847 9.431 157.86

3.50 280.74 56.80 1.0212 1.34E-04 0.396 5J09 129,355 1,2433 2248 180*5 01 .2 1*0W 2.71 E04 0.3851 1.l T7,452 2.5558 46 9.424 157.77

3.6 279.91 9.096 1.027 1.32046 0.396 S.0 128.477 1.2527 2243 17.94 09.03 1.004 3.72604 0.381 1591 77.078 2.6•60 844 9.416 157.60
3.70 277.12 57.03 1.0202 1.36E04 0.306 5.09 127,614 1.2620 222 8 57.2 61.05 1.89 2.T3604 0.381 1.801 78,712 25&M 6 43 9.406 157.5

3.8 275.30 57.09 1.0197 1.37E04 0.396 SA0 125,765 1.2714 2232 156A5 85.8 101075 E04 U911 5.60I1 38,354 2.8M 042 9.401 157.51

3.69 273.84 57.16 1.0192 1.38046 0.296 5.609 129,931 11207 2227 156M 81*7 1*63 2.8604 .•381 1.891 74.04 2A107 640 9.393 157.42
4.01 271.95 57.22 1.0187 1.39E04 0.396 5.6 125.112 1200 222 18&41 01.608 90 2T7E-04 0.361 I.8 78,08 2,041 8n 9.366 157.34

4.10 27016 57.29 1.0182 1.40E046 01096 5*00 124.290 12984 2216 084.38 81.10 1.808 179E604 0.380 1,501 75,318 241376 8ft 9U37 15715
4.21 286.57 57.35 1.0178 1.42E-04 0.396 5609 123,460 t.3090 2211 54.1 8 1.11 1*81 85 21 04 0W 1I.1 74.878 21812 B" 9.372 157.17

4.31 266.69 57.42 1.0173 1.43E04 0.396 S*0 122.640 1.3188 2206 163* 85.12 1.061 2.8IE604 8.380 I1.8 745M4 2J%9 M 9.365 117.09

4.42 289.19 57.48 1.0169 1.44E046 0.386 S*09 1211 811 JIM39 2200 182A8 61,13 11.0010 1.83E04 0.3110 9.80 74M3 2A767 8341 9.357 156.99
4.53 263.50 57.54 1.0164 1.45E04 0.396 5*09 120,961 1.3389 2195 152.33 61.14 1.813 84E04 0.360 1.•091 73,8 2M 833 9.350 156.91
4.65 261.81 57.61 1.0160 1.46E-04 0.396 6.609 120,149 1.3493 21189 1501.72• 0.96 1.00002185E04 01380 591 73.*50 2.7887 W31 9.343 156.02

4.77 260.12 57.67 1.0156 1.47E-04 0.396 5.09 119,315 1.3598 2183 151.10 81.97 0.9609 267604 0.37.9 1 73,270 2.7200 830 9.336 156.73

4.89 258.43 57.73 1.0151 1.48E-04 0.396 5.609 118,479 1.3705 2178 100A0 81.1 8.66 2,8604 0.370 1.*81 72,60 2.735• 6 9.328 156.64
5.01 256.73 57.79 1.0147 1.50046 0.306 5.609 117,641 1.3813 2172 140*7 81.90.9 996 210604 6.370 1.8• 0 72.509 2.7467 82? 9.321 550.55
5.14 255.04 57.$5 1.0143 1.51E-04 0.396 5.609 116,801 1.3924 2166 1498 01.20 SIM0 2.0•-604 0.378 1.501 72251 2.7843 82 9.314 156.40

5.27 253.35 57.92 1.0139 1.52E-04 0.396 5.609 115,960 1.4037 2160 140*4 61* 017 2.92E4 0.379 1.881 71,812 2.7720 826 9.306 156.37

5.40 51.65 57.98 1.0135 1.53E04 0.356 5*0 115,118 1.4152 2154 114M 0 1.23 0,9687 2.94E-4 0.370 1.6•0 71.574 2.79M 623 9199 156.27

5.54 249.96 58.04 1,0131 1.55E046 0.298 5.809 114.273 I.4269 2146 147.41 05.3 0,38 2.05E04 0,378 1.50,1 71,238 2.808 822 9.292 156.58
5.69 242.22 59.10 1.0114 10.6104 0.39 5*A 110,907 1.4823 2114 131.13 81*3 0*97 139E-04 0,373 3*62 1437 324 1312 9.220 167.76

5.79 239.99 58.18 1.0109 1*3-04 0.395 509 108.902 1.5002 2105 1130.50 81.54 910 3A6504 0.373 142.5101 3.301 5310 9.211 167.65

5.89 237.76 5927 1.0104 1.650-04 0.395 5.609 107,789 1.5177 2097 128.0 01,8 0,8817 3.42E04 0.373 3*02 141,781 32W2 130 9.203 167.54

5.99 232.60 58.34 1,0106 1.67046 0.396 5.009 106.717 1.5350 2009 1292 01*81 DAM6 3.804 0373 3.603 141.70 3.3178 1348 9.195 567.43
6.09 233.53 58.42 1.0096 1.60E-04 0.394 5.609 105,884 t.5521 2081 12.77 81..607 0.8 3.46E-04 0.373 3AS2 140,408 3.336 10 9.187 167.32
6.19 231.53 56.49 1.0092 1.70E-04 0.394 S.0 104,66 1.5668 2073 1324 1*8 9*. 6 CN 23AE04 0.372 3.62 130,287 33M 50 9.179 167.22
6.29 229.62 59.56 1.0008 1.7204 0.38,4 5•60 103,730 1.5853 2066 127.73 68.88 986 3.49E-04 0.372 3.682 530,134 3.3702 1200 9.172 167.12

6.39 227.77 58.62 1.0085 1.74E04 0.304 5W9 102,806 1.6015 20 127.23 O816 0.9985 3*1604 0.372 321 150,858 3.61• 297 9.165 167.02

6.49 225.95 58.69 1.0082 1.750-04 0.394 5.609 101,916 t.6174 2051 125,6. 85*0 0.9985 3.828-04 0.372 3.652 137,061 3A008 1296 9.158 166.93
:1.61 0.011 3.30 0.7 3M 17,0 3480 10 9.12 166.94

6.59 224.28 58.75 1.0079 1.77E-04 0.394 5,509 101,059 1.6330 2044 12 0 341 14 52

6.69 222.63 58.80 1.0076 1.79E-04 0.393 5.609 100233 1.6484 2038 91*2 0. 3M888-04 0372 3182 13607 34330D 13 9.145 166.75
6.79 221.00 58.06 1.0073 1.80E-04 0.393 5.609 99.415 1.6638 2031 1285. 613 0*60 3.8•6E0-4 0.371 .652 130,352 3.4480 1280 9.139 166.66
6.90 219.37 56.91 1.0070 1.82E-04 0.393 5.609 98.597 1.6795 2024 1234A 853 • .• 0 3.68604 0.370 3,852 136X" 3A483 120• 9.133 166.57
7.01 217.74 5,.97 1.0067 1.84E04 0193 5.609 97,778 1.695 2017 1124.8 804 0.8M 3504 0.3711 &G32 135,402 3A782 1387 9.127 166.48

7.12 216.11 59.02 1.005 1.6046 0.33 5.09 96,956 1.7119 2011 134.15 WAS 0.9664 3G18-04 0.371 3.52 134.T77 3.4935 128 9.121 160.39

7.24 214.47 59.08 1.0062 1 87E-04 0.392 5A09 96,138 .7285 2004 123M 85*8 0.9604 3,62E-04 0.371 3.652 13243 3.5M 1833 9.114 166.29

7.37 212.84 59.13 I.0059 1.8E04 0.32 5.60 95,317 1.7455 1567 1i23.34 A8 084 3.63E-04 0.371 IM 133,732 3.9M 1201 9.108 19620
7.50 211.21 59.19 I.0057 1.91E-04 0.392 509 94,496 1.7628 1900 12.85 SIM7 0.8663 3.*E04 0.31 3A2 13310 3584W0 1280 9.102 166.10
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. . . .____ _ ,CCW HX F 0.004

hms

2.00
2.1
2.20
2.3C
2.4R
2.5

2.70
2.80
2.80c
3.0

3.2

2.40
2.50
3.80
3.70

3.90
4.00c
4.10c
4.21
4.31
4.42
4.5i
4.6!
4711
4.8

5.14
5.21

5.5
5.8s

5.9
6.08
6.18
6.24
6.1S
6.48
6.58
6.68

7.01

7.24
7.21

SDC HX Mmb side
I

SMC 00 d"did.
SDC Duty Tt,o
(pew /80 I ilert

T.,o
erawt

Dc, 708*8 Tta
08 ~~t CW1/oý]*CCWI'IxCCWI~u

IN WCp I Cr INTU 1ffecirvenmo DT

1.337,560 1,360,222 IN/A MN/A MN/A 75.66
1.329,934 1,381.514 P1/A UN/A MN/A 74.79
1.342272 1,382,795 P4/A PM/A MN/A 73.93
1,344,572 1.384,062 M4/A MN/A #N/A 73.07
1.346,831 1,385,314 MN/A MN/A #P/A 72.23
1.349,049 1,386.549 P4/A iN/A P4/A 71.40
1.351,223 1,.37.766 P4/A PM/A #4/A 70.58
1,353,353 1,368,965 P4/A *N/A P4/A 69.77
1.355,437 1,390J144 P/#A IN/A P4/A 68.98
1.357,477 1,391,304 P4/A P4/A P4/A 6820
1,359,470 1.392.444 IN/A P4/A #P/A 67.44
1,361,418 1.393,563 M/A #P/A P4/A 66.69
1,363,320 1,394,662 P1/A P4/A P4/A 65.95
1,365,176 1,395.740 IN/A P4/A P4/A 65.23
1,366,991 1,396,798 P4/A P/MA P1/A 64.52
12368759 1,3976834 P4/A P4/A P4/A 63.53
1,370,464 1,398,850 P1/A P8/A PA 63.15
1,372,166 183996,45 IN/A P4/A P4/A 62.49
1 37386 1,4006820 P1/A P4/A P4/A 61.84
18377,405 1,401,774 #P/A P4/A P4/A 61.20
1,376,964 1,402 709 P4/A P4/A P4/A 60.58
I,3798515 1 403,643 P1/A P1/A P1/A 59.96
8368058 1,404577 P4/A P4/A P4/A 59.34
1,38593 1405:510 P1UA EN/A P4/A 58.72
1,363,121 1,406.443 P4/A P4/A 4/A 68.10
1,384,641 1,407,375 P4/A P4/A P4/A 57.48
1,386,153 1,408,307 P1/A PRUA 1/A 56.86
1,367,656 1,409.238 P/A 4/A P4/A 56.24
1,389,154 1,410,169 P1/A P4/A P1/A 55.63
1.390.643 1.411,099 P4/A P4/A PA 55.01
1,392,125 1,412,029 P4/A P4/A P1/A 54.40
1,393,599 1,412,958 P4/A MN/A P1/A 53.79
1,395,065 1,413,887 P4/A UN/A #P/A 53.17
1,394.523 1.4104185 P4/A P4/A P1/A 52.56
1,397,974 1,413,909 0.*76 0.596 0.388 63.93
1.400.04t 1.415.307 8.676 0.595 0.287 62.76
1,402,013 1.416,640 0.677 0.594 0. 37 61.72
1.403.895 ,417,936 0.677 0.593 0.266 60.72
1,405,693 1,419.872 8.678 0.592 0.386 59.78
1,407,410 1,420,359 0.678 0.591 0.36 58.16
1,409,051 1,421.4948.679 0.590 0.385 57.98
1,410.619 1,422,592 0.679 0.569 0.385 57.14
1,412,119 1.423,644 0.660 0.589 0.384 56.33
1.413.554 1,424,654 0.660 0.588 0.234 55.55
1,414,927 1,425,624 8.660 0.57 0.364 54.80
1.4161278 .426:.2 0.681 0.586 0.383 54.06
1.417,620 1.427.539 0.68 0.596 0.383 53.33
1,418,95S 1,428,494 0.682 0.585 0.262 52.59
1,420,382 1,429.447 0.692 0.584 0.26 51.85
18421.602 1.430.398 0.662 0.584 0.232 58.12
1.422,913 1,431.348 0.663 0.583 0.382 50.39
1424217 1432266 0.683 0.682 0.381 49.65

)

Tt.o W 68Cp Cr

274.34 M1*"49 903.U 0.CA4
272.4a 68621 034 0.664
270.65 92•.471 901,642 O.63
261.83 902,727 M9 3 ,12 1.115
267.02 52.4 9040 0153
265.24 903= 904.20 O .6
283.48 203,472 906,388 0.6o
261.75 03,3712 904.507 0.6AS
260.04 903,94 904,44 MI
258.36 904,171 904,915 0.6
256.70 966.404 966AN 0.66
255.07 e MS e6o 5 0,510
263247 904,843 666,420 0.64
251.69 9O.666 905.50 .46
256.326 66 6 905,736 0.646
248.63 8 4654 905,3 o.U
247.34 905095 904.044 0.64a
245.98 86.6 908.1l2 0.647
244.44 95 5 666.92 0.647
243.04 ON= 8S547S 0.647
241.66 90.16 7 OA64
24028 9•865960 666.86 640
238.90 5.6 WJ 60 55 0.864
237.52 46ý*4 9•67, 0346
236.14 907,125 907,166 0*45

224.76 607.302 907.306 6.645
233.38 907.471 907.443 0644
232.0 00 70066 907,57 0.644
230.61 9076•• 07,716 0644
239.22 665*55 907,552 0.643
227.84 ow•,0•5 El s • 6.43
226.45 96.353 9011124 0.643
225.87 9526 60.26 0.642
233.60 66*6 906,304 0.642
210A8841 - 2 092,6B OWA
208.62 fidillfl#209.1425 P4/A
286.69 ff25 W 2096455, P4/A
208.24 118110 2:093:65 0/A
203.64 2.453, 2 6n P4A
202.10 900000 0 0k.Z4 4A
204.62 MMM2"4,443 P4A
1SS98 m 0024,672 • 4A
897.63 -OM 2,094.680 P4/A
198.56 M 2,095,104 34/A
805.23 2.0,66.307 34/A
193.97 M 2,.6,5.7 MA
192.71 6 2M.707 WA
191.44 M 2,666.467 • PA

898.88 #MOM5 2.066.106 IN/A
188.61 # 2.45.6 4/
187.65 - 2.455.404 4A
186.38 6 2.0N.702 34/A

NTU r•ffc0enei DTs I Ts.o
0"866 0.4U8 115625 227.*
0.04 0.46 114.7 238.44
0*6A3 0.40 113.13 224.9
0.AR 0.486 111.0 223.9
06.52 0.465 110.0 232.83
0.I8 0.4656 85.4 220.73
O0AR 0A4SI 106.30 285.35
0.890 0.4465 107.14 2817.1
0.67 0.458 166.6 215.66

0.67 0.486 104.16 215.32
0.67 0.48 103.75 21402
0.67 0.45 502.S 212.74
07 0498 101.65 211.46
0.676 046S6 00.54 210.2
0.7S 0.465 9950 2095
0.874 0.454 84 207.65
o8.74 0.464 f7.5 206j,
o0.63 0.454 9"5 205• 5
0 .672 0.454 85.57 204.44
0,672 0.S46 914.4 2303.4
0.671 0.454 52.73 20227
0.671 CA4N 22.51 280.2D
0.676 0.454 91.90 290013
CAM O64 909 loo90m
0.66 0.453 5507 197*6
1.881 0.483 61016 16.1"
0.86 0.483 625 185.6•
0117 0A83 47.33 19•37•
06 0.463 86.42 195.70
CAN6 0.465 95.61 192.63
0 •.64 0.43 84.80 191w
0.AM 0.463 63.69 190.45
O*94 5*62 55-75 InU
5.663 5.452 551. 1895.36
P4/A 04/A 46.13 152.65
P/A MA 42.42 151.72
P4A P4A 48.77 150.7
0WA 04A 41.3 14.8M
P4WA PP 45.61 145.03
P4A PWA 39.92 1420
04/A 3/A 236M 147.4
P4/A PMA 38.111 845*0
PA P4A 353B 1415,0
0/NA PA 37.7 145.15
MA 3/A 3729 1404.0

NWA 06A 386.01 143.•2
P4/A P4/A 36.32 143.16
P4/A 04/A 35.84 142.47
04/A PM 30.36 84815M
Pam 04/A 348111 841.1
P4/A P4/A 34.40 140.4P4/A Pm 33.802 77

EM4hr
104.43

mmBu/lhr 1ri mBu/br gpm

72358 111.79 8,00

CCW
Tenp

Ts,o

112.29

0mmt8/hr

37.26274.34 227.91f 3 12
103.32 272,48, 226.44 , 7.358 110.68 8,100 3 36.89 13 112.08
102.23 270.65 224.99 7.358 109.58 S.868 3 36.53 14 811.87
101.14 268.83 223.55 7.358 108.50 8,100 3 36.17 15 111.66
100.06 267.02 222.18 7.325 107.42 8,100 3 35.18 16 118.45

99.00 265.24 220.73 7.358 106.35 8,100 3 35.45 17 111.25
97.95 263.48* 219.35 7.358 105.31- 8,100 3 35.10 88 111.04
96.91 261.75 217.98 7.358 854.27 8.800 3 34.76 19 110.85
95.69 260.04 216.64 7.35 103.25 8,100 3 34.42 20 110.65
94.89 259•,6 215.32 7.358 102.25 8.100 3 34.08 21 818.46
93.90 256.70 214.02 7.358 10126 8,100 3 33.75 22 110.27
92.93 255.07 212.74 7.35 810.29 8,100 3 33.43 23 110.08
91.98 253.47 211.48 7.356 98.24 8,100 3 33.11 24 109.90
98.04 251.89 210.25 7.3 98.40 8,100 3 32,0 25 109.72
90.82 250.35 209.54 7.358 97.WA 8.810 3 32,49 26 109.54

89.22 24.83 207.86 7.358 96.58 8.100 3 32.89 27 109.37
88.34 247.34 206.69 7.358 95.70 8.800 3 31.90 28 109.19
87.47 245.68 205.55 7.358 94.83 8,100 3 31.61 29 109.03
86.62 244.44 204.44 7.358 93.98 8.100 3 31.33 30 108.66
65.79 243.04 203.24 7.358 93.15 8,100 3 31.05 31 086.70
84.97 241.66 202.27 7.35 • 92.33 8S.800) 3 30.78 32 108.54
64.86 24028 M262 7.356 98.52 -8.800 3 36.51 33 898.39
83.34 236.90 200.13 7.35 90.70 8,100 3 30.23 34 108.23
82.53 237.52 199.05 7,3.5 9.88 8,100 3 29.96 35 108.07
81871 236.14 197.98 7.35 9.07 8.800 3 29.69 36 107.91
80.89 234.76 196.91 7.25 68.25 8.800 3 29.42 37 107.75
80.98 233.38 195.84 7.358 87.44 8,100 3 29.15 38 107.59
7926 232.00 194.77 7.358 86.62 8.100 3 28.87 39 107.43
78.45 23MA6. 193.70 7.358 65.80 8.100 3 28.60 40 107.28
77.63 229.23 192.63 7.358 64.99 ,.100 3 28.33 41 107.12
76.81 227.84 191.56 7.38M 64.17 8,100 3 28.09 42 106.96
76.00 226.45 190.48 7.35 83.36 8,100 3 27.79 43 106.80
75.1i 225.07 169.41 7.356 2.54 8100 3 27.51 44 106.64
74.37 2-23.•608 186834 7.358 81.72 8,166 3 27.24 45 106.48
98.26 20.41 1552.69 7.358 . 97.61 _ 8.100 3 32.54 46 109.56

S 27.3 6.18 8,100 3 32.06 47 109.29
87.44 26.89: 850.79 7.35M 64.80 8,100 3 31.60 48 109.02

86.11 205.24 149.89 7.356 93.47 8,100 3 31.16 49 108.76
84.83 203.64 149.03 7.358 92.19 8.1oo 3 30.73 50 108.52
83.60 202.10 148.20 7.358 1 90.96 8.100 3 30.32 51 108.28
82.42 200.62 147.40 7.358 89.78 8,180 3 29.93 52 108.05
81.29 8 19.20 146.63 7.358 88.64' 8.100 3 29.55 53 107.83
80.19 197.83 145.90 7.3568 87.55 8.1OO 3 29.18 54 107.62
79.14 1896.50 145.19 7.358 86.50 8,100 3 28.83 55 107.41
78.13 195.23 144.50 7.358 85.49 8.100 3 28.50 56 107.21
77.13 193.97, 143.92 7.358 54.48 8,100 3 28.16 57 107.02
76.13 192.718 143.15 7.358 83.48 6.8100 3 27.83 59 80C.82
75.12 891.44 142.47 7.358 82.48 8,100 3 27.49 59 106.63
74.12 190.188 141.00 7.358 81.48 8.10D 3 27.16 60 806.43
7382 188.91 141.12 7.358 80.48 8.100 3 26.83 68 106.24

7.358 7 9.45 60 26.49 62 106.04

71:121 39:771 7358 7848 8100 3 2616 63 10585
750
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CeI, 1731.01PW,4-3 Shutdown Coolng rim2 Attachment 2, Page I119

Time step Q(D) PIffsd oalQ drc N. SDC Tb
Hx

tm h.s mm0tuv degFPtr Q, gpm ( pTo TO I TtI. 0, gpm n IT.,i A T.,*

7.64" 0.0t 35.644 19.5 -70.12 -14.90 -13.61' 1 3000 315 234.03 185.11 42M 95 116 USA
7.79 &.15 35.425 19.5 69.12 -14.19 -12.90 1 3000 315 232.03 183.84 4246 96 I645 13141
7.95 0.06' 3520 1M5 48.12 -13.42 -12.20 1 3000 315 230.03 182.57 4N44 se 11. 137.74

6.11 0.17 34.959 19.5 -67.12 -12.65 -11.50 1 3000 315 228.03 19129 4M4 961 I6 137JU
8.28 0.156 34.730 19.5 -66.12 -11.89 -10.81 1 3000 315 226.03 180.02 424 96 1647 1WI
8.47 O0.O 34X483 19.5 -01.09 .48.19 -43981 2 2000 315 224.03 170.71 3M 96 101.6 t
8.57 0.90 34.352 19.5 -49.37 -44.89 -40.81 2 2000 315 219.8S 166,19 3254 "6 M20 • 04
9.87 0.50 34.224 19.5 -47.78 -41.63 -3803 2 2000 315 215.57 165.94 4 116 11 OAS 1401
8.77 0.10 34.097 19.0 -46.29 -30.98 -35A4 2 2000 315 211.77 163.65 3•34 96 1061 1MS3
8.87 0.00 33.973 19.5 -44.80 -36.33 -33.03 2 2000 315 206.22 161.60 3254 06 166.6 0V3
8.97 0.9t 33.850 19.51 -4361 -33.87 -30.79 2 2000 315 204.92 159.69 354 5 1 616 03 6I1
9.07" 0.A-0 33.729 19.0 -42.41 -31.59 -28.72 2 2000 315 201.94 157.90 3264 so 1031 134
9.17 0.90 33.610 1. -4129 47.46 -43.15 2 2000 315 196.97 15623 34 96 166.6 137
9.27 0.10 33.482 1.0 -39.60 -44.21 -40.19 2 2000 315 194.66 153.71 324 65 167A, 2 A
9.37 0G10 33.376 1.5 -3M.03 -41.19 -37.44 2 2000 315 190.64 151.37 324 91 116.9 13AI0
9.47 9.90 33.262 1.0 -30.57 -38.30 -34.89 2 2000 315 186.89 149.17 3• 106.24 126*4
9.571 0M10 33.146 1.5 -35.21 -35.78 -32.52 2 2000 315 183.40 147.12 324 66 166.71 127
9.87 0%10 33.038 1.5 -33.90 -33.35 -30.12 2 2000 315 180.15 145.21 3264 66 1.21 12L31
9.77 0910 32.928 1.5 -32.77 -31.10 -29.28 2 2000 315 177.02 143.42 324 6 165 0475 0M.11
9.87 9.1 0 32.820 1.0 -31.67 -29.01 -26.37 2 2000 315 174L29 141.76 u" 16 164-22
9.97 0.10 32.712 1.0 -30.64 -27.07 -24.61 2 2000 315 171.65 140.20 2S4 95 1" 0

10.07 0.10 32.609 1 _ -28.68 -25.26 -22.96 2 2090 315 189.19 138.74 P24 86 11L64 21.9
10.17 0.10 32.504 1.5 -28.79 -23.58 -21•• 2 2000 315 166.90 137.38 1364 95 1.16 121 M
10.27' C.101 3UAW0 1. -27.98 -22.0 -28.02' 2 2000 315 164.75 136.10 324 96 1025 t03621
10.37 0.1M 32.300 1.5 -27.19 -20.57 -18.70 2 2000 315 192-75 134.91 34 616 136.6 110 2
10.48' 0.-2W 32.193 1.51 -20.41 -19.13 -17 . 2 2000 315 180.75 133.72 3254 6 10224 118
10.59. 9.12 32.080 1.5 -25064 -17.69 -16.08 2 2090 315 150.70 132.03 324 1 0 1.413 097
10.72 M.14 31.959 1.5 -24,80 -9626 -14.7. 2 2000 315 156.75 131.33 1•24 14 CI6 17017
10.85 9.18 31.83 1.5 -24.09 -14.8S -13.50 2 2090 315 934.75 100.14 326 06 1601.2 1
11.00 9.96 31.691 1.5 -23.31 -13.44 4222 2 2000 315 152.75 12S.94 336 es 191M61 01
11.16 &.1 31.540 1.5 -22.54 -12.04 -90.95 2 2000 315 980.75 127.74 324 16 166.76 114
11.35 0.21 31.375 1.5 -21.77 -10.66 -9.70 2 2000 315 148.75 126.54 3238 1 1001636 I 0
91.55 0.24 30.193 1. -21.00 -9.30 -0,46 2 2000 31 5 146.7 125034 34 16.6 113.91
11.79 9.38 30.989 1.5 -2023 -7.97 -7.24 2 20oo 315 19.75 124.14 334 6 667 0 32
12.069• 33 30.758 1.5 -19.46 .-. 665 .05 2 2000 315 142.75 122.93 324 65 "M 111
92.39 0A. 30,491 1.5 -18.69 -5.38 4 2000 315 940.75 121.73 3354 96 "AS 010.
12.80 OM 30.173 1.5 -17.92 -4.16 -3.79 2 2090 315 138.75 120.02 324 66 am .66 9
13.33 C.73, 290'I.9 1.5 -17.19 -3.02 -2.74 2 2000 315 136.75 119.31 I4 16 28.54 06.17
14.05 0.90 2.274 1. -16.30 -1.99 -1.91 2 2000 315 934.75 119.10 1324 65 6M IU
95060 18 38.:31 1.5 -15.69 -1.25 -113* 2 2000 315 932.94 1W7.00 3268 96 97,•6 107A7
15.05 , 28.042 1.5 -15.20 -0.97 4.89 2 2000 315 131.81 116.31 324 $ 67.77 1073
17.06, I.' 27.501 1.5 -14.92 -0.84 -0.J6• 2 2000 315 130.93 115.78 3264 95 6074
1806i 1. 20,999 1.5 -14.63 -0.76 40.69 2 2000 315 130.A7 115.32 324 N 67.52
19.09, 1.00, 20.33 1.0 -14.38 -0.70 -0.63 2 2000 315 129.48 114.90 3364 16 37A1 1011
20.09 140 26.099 1.5 -14.12 -0.65 -0.59ý 2 2000 315 128.85 114.52 3254 16 97 0
21.09 9.80 25.691 1.5 -13.98 -0.60 40.55 2 2000 315 92027 114.16 4 1 67.2 1
22.06' 9.0 25.30 1.51 -13.69 -0.57 -0.51 2 2000 315 127.72 113.83 32S 47.4 1 67 A

22.06 60M 25.309 1-5 -13.69 .0 .57 -0.51 2 2000 315 127.72 113.83 3254 95 67.14 1
22.06 0.00 25.309 1.51 .13.691 -0.571 4.51 2 2000 315 127.72 113.03 3256 6 97.14 9SJ

____________________ ______ _____ ____________ - I I i I i
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Calc 17321-01-PM-44-3, Shutdowm Cooling Tim1 Attachment 2, Page 120

Time Tube u m

Re P V.1 6(mumr"h t-F I(h ufr-

764 209.57 59.24 1.0054 1.93E-04 0.392 SA609 93,675 1.7804 1983 122.37 01.67 W 3 3.66644 0.370 3.8 132*8 35 1270 9.096 166.01

7.79 207.94 59.30 1.0052 1.95E-04 0.392 S.609 92,854 1.79M4 1975 121.63 0186 0M 3.64 0.370 3M2 132,1•7 3.5715 1276 9.090 165.91

7.95 206.30 59.35 1.0049 1.97E-04 0.391 S.609 92.032 1.8168 1 121.80 0160 0 3 380.-04 0,370 3M2 131,447 3SA W274 9.083 165.81

9.11 204.66 59.40 1.0047 1.98E-04 0.391 5.09 91210 1.83655 1961 121. 0 1.70 D. A • 3.7 44 0.370 3&W 131,127 32,3 1273 9.077 165.72

9.308 203.03 59.45 1.0045 2.006E-4 0*391 5609 90.388 1.8545 1954 120.03 01.70 06 3.72,044 .370 3. 130.607 3AM 1271 9.071 165.62
0.47 187.37 59.51 1.0037 2.08E-04 0.390 3.739 58242 1.9233 1391 127.77 60.56 066 3.4E4 02 2.70 106.670 3.3667 1103 9.075 156.35

85 193.92 59.62 1.0033 2.12E-04 0.389 3.739 57.098 1.9676 1380 126.57 01.610 0.81 9 3.5E304 0.372 2.709 100.061 346 1O00 9.061 156.09

0 190.71 59.72 1.0029 2.17E04 0,389 3.739 56,033 2,0107 1369 125.46 01.63 0.0983.66604 0.371 270 104.531 3.4467 106 9.049 155.83

9.77 187.71 59.62 1.0025 2.21E-04 0,388 3.739 55.040 2.0524 1359 124.42 01.04 0904 3.0E-04 0.371 2,70O 103,572 3.4027 1001 9.036 155.59

9.67 184.91 59.91 1.8022 225E-04 0.388 3.739 54,116 2.0927 1349 123.45 69.06 0.96 3.344 0.371 2.706 102.,61 3. 08160 Ion 9.025 155.37

097 182.30 59.99 1.0019 229E-04 0.387 3.739 53255 2.1316 1340 12Z86 61.07 0.9963 3.0E004 0.370 2.706 101,863 3.649 1000 9.015 155.15
7 179.87 60.06 1.0016 2.33E-04 0.387 3.739 52.453 2.1691 1332 121.71 61A. 0.06 3J.04 0.370 2.790 101.010 3.5799 1802 9.005 154.95

9.17 177.60 90.13 1.0014 2.36E-04 0.386 3.739 51,705 2.2091 1324 120.02 01.70 0.9M 3,71 E-04 0.370 2.796 106, 36 100 I .990 154.75

9.27 174.19 60.23 1.0011 2.425-04 0.386 3.739 50.584 2.2614 1311 119.74 61.72 0.90 2 76E-04 0.30 2.799 99.204 3.8031 1076 8.980 154.45

9.3 171.00 60.33 1.0007 2.47E04 0.385 3.739 46,540 2.3161 1300 01604 61.73 0,062 3.7.7E44 0.66 2.7119 083 3.802 1072 8.966 154.17

9.47 168.03 60.41 1.0005 2.53E-04 0.384 3.739 48,570 2.3693 1289 117.01 61.70 .061 3.6•3•04 0.3 2.700 97,3 3.7301 1066 0.952 153.90

9.57 165.26 60.49 1.0002 2.58E-44 0.383 3.739 47,668 2.4209 127$ 116.6 61.70 0.669 3.807E4 0 20 0607 3770 107M I .940 153.64

9.67 162.68 60.57 1.0000 2.63•44 0.383 3.739 46,828 2.4707 1268 115.70 61.76 0.06 3.90E04 0.3N6 2,7096 6,6 3.60 18062 8.928 153.40

97 160.27 60.63 0.9998 2.601604 0.382 3739 46,047 2.5188 1259 114.53 61.79 0.9 3.9804 0.368 2.766 9494 352 10M 8.914 153.17

9.87 158.02 60.69 0.9996 2.72E-04 0.382 3739 45,320 2.5652 1250 114.16 61.00 0.000 3.0W44 0.367 2.760 94.237 3.8749 1.006 8.908 152.95

9.9 155.92 60.75 0.9895 2.76E-04 0.381 3.739 44.644 2.6099 1242 113.43 61.01 C0.2 3.9904 0.367 2.799 06 3. 3.902 104 8.899 152.74

10.07 153.97 60.80 0.9993 2.81E.04 0.381 3.739 44,013 2.6528 1235 112.705 1.02 0.9060 4026-04 OM7 2.700 962A 3"398 1061 8.891 152.55

10.17 52.14 60.85 0.9992 2.& 04 0.3980 3.739 43.426 2.6939 1227 112.12 01.63 0070 4.04E-04 0.367 2-706 02,422 3M06 1060 8.883 152.30

10.27 150.43 60.90 0.9991 2.89E804 0.380 3.739 42,879 2.7333 1220 010.63 01.4 0.9071 4.07f044 0.36 2.760 01,66 264 1047 8.875 152.19

10.37 148.83 60.94 0.9990 2.92E644 0.379 3.739 42,369 2.7710 1214 5110.08 S,86 007 4.09E04 0.366 2.700 909,4 4.000 1040 8.869 152.02

10,48 147.24 60.98 0.9989 2.96E.44 0.379 3.739 41.861 2.8096 1208 110,4 61,06 0.9601 4.110E04 0.306 27.0 60.21 4.6346 1043 0.092 151.98

10.59 145.64 61.02 0.907 3.00E-04 0.378 3.739 41.353 2.8491 1201 160.06 61.9 6 0 4.136414 0- 326 6 00,495 4.6 1041 8.855 151.69

10.72 144.04 61.06 0.996 3.04E-04 0.378 3.739 40.847 2.8896 1195 109634 61.67 0DI 4.10-04 0. 2,76 W.4 4.0641 1030 8.648 151.52

10.85 142.44 61.10 0.995 3.08E904 0.377 3.739 40,341 2.9310 1188 105.70 01,A 0.67 4.18604 2.700 06804 4,1061 1037 8.842 151.35

11.00 140.85 61.14 0.9984 3.12E-04 0.377 3.739 39,837 2.9735 1181 10824 01.08 0.997S 4,0E04 2.706 80,070 4.1344 1035 8.835 151.17

11.16 139.25 61.18 0.9984 316E-04 0.376 3.739 39.334 3.0171 1175 107.66 .A60 0C.7 4232-04 0.36 z7 64986 4.1596 1083 8.629 158.99

11.35 137.65 61.21 0.6993 320E-04 0.376 3.739 38,831 3.0618 1168 107.14 01.0 0.9067 42E04 0.6 2.700 00,013 4.9607 1031 8.W22 100.82

11.65 136.05 61.25 0.9982 325E-04 0.375 3.739 38,330 3.1076 1161 1008.0 01.61 5.0670 4.27E•4 0.304 2.Z79 86731 4,2117 1026 8.816 150.64

11.79 134.44 61.29 0.9981 3.29E-04 0.375 3.739 37,831 3.1545 1155 108.05 61.92 O.67 4.30E044 0.364 •7•I6 67,00 42.60 8007 8.809 150.45

12.00 132.84 61.33 0.9980 3.34E-04 0.374 3.739 37.332 32027 1148 100.50 61.02 0.07 4-32E04 0.304 2.M 860,70 4.246 1025 8.803 150.27

12.39 131.24 61.36 0.9879 3.3SE-04 0.374 3.739 36,835 3.2521 1141 104.965 1.68 0.0076 4.3E44 0.364 2,0 066041 42613 1023 8.796 150.08

12.80 129.63 61.40 0.976 3.436-04 0.373 3.739 36,338 3.3029 1134 104.A4 1.4 067? 4.37E04 0.366 1700 0 3 4,3194 1021 8.790 149.89

13.33 128.03 61.43 0.9977 3.48E-04 0.373 3.739 35.84" 3.3550 1127 163.85 SIM O.W6 4.40E44 0.363 2706 65.030 4.M57 1019 8.764 149.70

14.06 126.42 61.47 0.9977 3.53E04 0.372 3.739 35,350 3.4084 1120 166.30 61.95 C.0771 4.2-04 0.06 2.706 04" 43734 1617 8.778 149.51

10.6 124.97 61.50 0.9976 3.58E-04 0.372 3.739 34,905 3.4581 1114 102.88 01.6 0.77 4,44E4 .3 2.366 MM 4.3065 1015 8.7-72 149.33

16.06 124.06 61.52 0.9976 3.61E-04 0.371 3.739 34.627 3.4897 1110 102.50 01.0 0*0 4.46644 Dom 27096 86 O 4,4146 1014 8.769 149.22

17.09 123.36 61.53 0.9975 3.63E-04 0.371 3.739 34.412 3.5146 1107 10216 01.67 08677 4,TE04 O-.3 Z799 63.752 4.6 1013 8.766 149.13
18.06 122.75 61.55 0.9975 3.65.04 0.371 3.739 34.226 3.5264 1104 102.05 01.67 0.061 4.48E-4 0. 2.710 0372 4376 1013 8.764 149.05

19.09 122.19 61.56 0.9975 3.67E-04 0.371 3.739 34,058 3.5563 1101 101.60 61.97 0.9077 4.40E64 66 V2 03,410 4A474 1012 8.762 148.98

20.04 121.69 61.57 0.9974 3.69E-04 0.371 3.739 33.904 3.5747 109 101.69 0i.7 0.0077 4.666-04 0. 2.76 6365 45604 1011 8.760 146.92

21.06 12121 61.58 0.9974 3.71E-04 0.370 3.739 33,761 3.5921 1097 1061.3 601M 0.6097 4.50Et04 03 297 63.121 4.4 1011 8.758 148.86

209 120.77 61.59 0.9974 3.72E-04 0.370 3.739 33,627 3.6084 1095 101.30 61. 0.0677 4,•016,4 04.32 V 82.M6 * 44727 1010 8.757 148.81

22.00 120.77 61.59 0.9974 3.72E-04 0.370 3.739 33,627 3.6084 1095 101.38 01.6I 0.I0" 4.516E04 0.302 2760 62,62 4A727 1010 8.757 148.81

2209 120.77 61.59 0.9974 3.72E-04 0.370 3.739 33,627 3.6084 1095 101.,38 11.6 0.77 4.1 E04 0.302 27094 92= 4,1727 1010 8.757 148.81

22.06 120.77 61.59 0.9974 3.72E44 0.370 3.739 33,627 3.6084 1095 101.38 01S06 0.D077 48S1604 O.3=2 2.70 82 4,4727 1010 8.757 148.01
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Caol 17321-01-PM44-3, Shutd~ome Cooling Time Atacment 2. Pap 121

I I I __I ICWR CWIJt

Tie WC HX SrIe M ,I SDC Duty Tto Tso I,-m. Total CC8

I Hal Iterate Iterate other C CCW Fl- per iX Tenp

bro I M~P C, NTUheooeerreor DT Tt~o W9 M, Cr NTUb~oeea D7s j 76. Blumi, mmfllulr e~fllrrflr gpmn m trn"hlr Taso

764 1,425.513 1.433242 0DA 0.S81 0.81 48.92 185.11 i 2AOR am 111 * #A 331M4 1¶3I.8 70.12 185.11 138.09 7.358 77.48 8,100 3 25.83 64 105.65
779 1.426.801 1.434.186 0D6AM 0.581 0.381 48919 183.34 27 2 ,00 W% am WA 3M9 138.A1 69.12 163.84 138941 7.358 75.48 8,100 3 25.49 65 105.45

95 1.4282692 1.435,128 0DAM 0.590 0.80 47,47 182.57 47 2W 5 MSA UA " am 32.48 137V.74 68.12 182.57 137.74 7.358 75.48 8,100 3 256
9.11 1,4293"4 1,436.86O 0.685 0.579 0.380 46.74 181.29 2,67,6 UA OM 1" A 32.9 137.09 67.12 181.29 137.06 7.358 74.48 8,100 3 24.83 67 105.06

2 1430618 1437,0 0.6 0.579 0.390 48.01 19.02 i 2,67190 PSA OVA OMA 31.M 13k6 66.12 180.03 136.39 7.358 73.48 8.100 3 2449 68 104.87

847 9S,483 158,111 0.597 0.819 0.475 53.32 170.71 1i 68M 3MWOM 3M 31I6i 143m 51.09 170.71 143.68 7.358 109.54 8.100 3 36.51 69 111.86
857 96400 959,509 0.598 0.617 0.474 51.46 168.19 1,0060 ~A UA USA 38.75 141.15 49.37 168.18 141.95 7.358 106.10 8,100 3 35.37 70 11120
8.67 958.069 960.804 0.598 0.814 0.474 49.73 1858O4 1,60617 UWA O3M OA 23.75 146.33 47.78 163.64 140,33 7.358 102.01 8100 3 3. 71 110.58
8.77 959,604 962,001 0.59 0.012 0.473 48.12 16325 6 I.AM= MIA MA &VA 38.9Z 138.8 48.2 163.65 138.83 7.3 93 8100 3 33.31 72 110.01
8.07 961.016 963.110 0.509 0.810 0.472 46.02 1610 M W ~ I1,00621 OWA 3M OWA 27458 1A3 4.90 161.60 137.43 7.358 97.16 S,0 3 32-30 73 109.48
8.97 962,317 964,136 0600 0.80 0.471 4523 159,69 M 1 ,68,35 ~ RNA USA 27.14 i136.2 43.61 159.69 136.12 7.358 9458 , 3 31.53 74 108.98
9.07 963.516 965.,07 0.60 0906 0A71 43.94 157.90 5 167*7 O3M OWA USA 36.3 134.09 42.41 157.90 134.90 7.358 92.17 8,100 3 30.72 7S 100.51
87 964,622 965,96, 0.601 0.804 0.470 42.74 15623 0 6948 USA USA 3M 258.6 133-7• 41.29 156.23 133.76 7.358 69.93 8,100 3 29.98 76 108.08

927 966263 967,291 0.602 0.802 0A69 40.94 153.71 01181 01W,94 3M 3M 234.D3 1320 39.60 153.71 132.05 7.358 96.56 8,100 3 28.85 77 107.42
937 967.767 968,492 0.602 0.79 0.468 3927 151.37 11,696,39 USA 3A 016 32* 130,.4 38.03 151.37 130.46 7.358 63.42 8,100 3 27.91 78 106.81
947 969.147 968t610 0.603 0.797 0.468 37.72 149.17 1 9 3M M O A O 32.74 213.9 36.57 149.17, 128.9• 7.358 8 90.50 8.100 3 36.83 79 106.24
9.57 970,414 870.641 0.603 0.795 0.47 36.28 147.12 4 1 ,611111 3M USA 3M 210 127.5111 35.21 147.12 127.59 7.358 77.78 8,100 3 25.93 so 105.71
9.6 971,579 971,593 0.604 0.793 0460 34.94 14521 19,621 3OM 3 3M 21 A)11 12&31 33.95 14521. 126.31 7.358 75256 8,100 3 25.06 91 105.21

9.77 72,651 972.472 0.604 0.791 0.466 33.69 143A2 1,666,30 MSA USA UA 2.326 125,11 32.77 143.42 125.11 7.358 72.89 8,100 3 24.30 62 104.75

9.87 973,638 973,285 0.605 0.78 0.465 32.53 141.76 # ,0 N,799 tW OV USA 19.67 123.86 31.67 141.76 123.99 7.358 70.69 8,100 3 23.56 83 104.33
9.9 974,547 974,036 0.6 0.787 0.46 31.46 14020 i 1.610,0B MA WA OWA 19.03 122.14 30.64 1402 122.94 7.359 68.64 8,100 3 33..1 84 103.91

10.07 975,386 974,731 0.05 0.786 0.464 3045 138.74 *1,010,251 3M UA OA 18,43 121*7 29.68 138.74 121.97 7.3 66.73 8,10 3 224 8 103.54
10.17 976,160 975,374 0.606 0794 0.43 29.52 137.398 1,i61940 1M 3M 0.5 17.6M 121 M 28.79 137.38 121.06 7.358 64.•4 8,109 3 211.5 86 103.18
1027 976,875 975,970 0.606 0.783 0.463 28.65 136.10 141,002 USA SWA OSA 17.36 120.21 27.96 136.10 120.21 7.358 6312 8,100 3 21.0 87 102.85

10.37 977.535 976,522 0606 0.782 0462 27.m4 134.91 1,6190,3 M ~ USA 10.90 I9IA92 27.19 34.91. 119.42 7.358 61.73 8,100 3 20.58 88 102.55
.49 789189 977,069 0609 0.780 0.462 27,03 133.72 i * 1411*011 OA SA USA 15.30 165 26.41 133.72 118.63 _ 7.358 60.18 8,100 3 20.06 89 10.24

10.59 978,838 977,612 0.607 0.779 0.462 26.22 132.53 #W 111,190 P" 3M 3M 15.91 117A4 25.64 132.53 117.64 7.358 58.63 8,100 3 19.54 90 101.93

10.72 979.476 978,150 0.607 0.778 0.461 25.42 131.33 9 16111M I A * A OSA 10.43 117A6 24.86 131.33 117.095 7.351 57.08 8,100 3 19.03 91 101.62
10.85 9890,110 979.6914 0.607 0.776 0.461 2411 130.14 #0116M 4 3MIM 3MA OW OA 14,8 110.3 24.00 130.14 116.36 7.358 55.53 8.100 3 18.51 923 101.32
11.00 980,737 979,213 0.60 0.775 0.460 23.01 128.94 SO .O 9*41,72 1111 ~S UA 14.47 GAT4 233,31 12894.8 115.47 7.358 S 3.99 8,100 3 18.00 931 101.01

i1. 16 991.357 979.739 0.609 0.774 0.460 23301 127.74 *WP 969 M 3MI. 3MA OA M1310 1141ss 22.54 127.74 114.68 7,3581 52.44 8,100 3 17.48 94 1 00.70
11.35 981.970 980,258 0.60 0.772 0A59 2221 126.54 9,209758 RM SA A" 13,9 1MIN99 21.77 126.54: 113.89 7.358 50.90 8.100 3 16.7 91 100.39
11.55 982,576 90.773 0.609 0.771 0,459 21A41 125.34 1, 1.612,251 3M #M USA 13.02 913.11 21.00 125.34 113.11 7,358 49.35 8, 1001 3__6A__9___0.0

11.79 83.175 961,283 8.609 0.770 0A58 20361 124.14 1,1,62,426 IWA OA W" 12.84 112.32 20,23 124,14 112.32 7358 47.81 8,100 3 15.94 7 9.77
963.797 961,790 0,09 0.768 0.458 19.82 122.93 9.612,600 3WM UA PSA 12.07 11153 19.46 122.93 111.53 7.358 4617 9,100

12.39 984,351 982,288 0.609 0.767 0.457 19.02 121,73 1612,T74 U U USA 11,69 116.74 18.69 121.73 110.74 7.358 44.73 8,100 3 14.91 " 99.16
12.80 984.928 992.783 0.609 0.76 0.AS7 1823 120.52 0,6112,"I W" a m 11,19 t" 17,92 120.52 109.95 7.358 43.19 , 8,100 3 14.40 99 9.69
13.33 985.498 93,273 0.610 0,764 0,456 1744 119.31 9121 USA U" w 10.A0 109917 17.15 119.31 109.17 7.358 41.66 8,100 3 13.89 99 99.54
14.06 86,060 .,787 0.610 0.763 0.456 1665 118.10 _- 1,13 USA M MA WAS1 16111.311 16.38 118.10, 106.38 0 412 8,10 3 1337 923

16 6 984,190 01 0.762 5 5 1,613,449 US OSA O5 9.2 04677 15.1169 11 7.. 107.67 3 1 793587500 9856 0•/ 0-.66 10.40 107-97 1170 7M 38.7 8,00 3 1.19 9

16.06 9 7 994.459 0610 0.761 0.455 1549 116.31 138 A 3M A5 16072 1525 116,31, 107.23 7.358 37,87 .,100 3 12.82 99 97,77
17.6 997113 9949667 0.610 0.760 0,45 15,15 115,78 1*13.621 USA P"A OWA 9.2 loom 14.92 115.789 16.8 8 7.358 37.19 8.100 3 12.40 99 97.04
18.06 987.318 9$4,945 0.610 0,760 0.45 14.85 115.32 iMMOM 1413 016 OW ~ a m O6 1oom 14.63 I1.32 106.58 7.358 36.61 8,100 3 12.20 O9 97.52
19.06 987,504 985,006 0.610 0.759 0.455 14.59 114.90 1M ,613,745 A 0" 3 6.96 1 966.1 14.36 114.90 106.31 7.358 36.09 8,100 3 12.03 99 97.41

20.06 987.673 985,153 0.610 0.769 0A55 14,34 114.52 if 3,~ 1 3M 11 A 3M 8.75 056067 __ 14.12 114.52' 106,07 7.358 35.60 8.100 3 11.87 99 97.31
21.66 917,830 985,290 0611 0.758 0.45 14.11 114.16 13, 1 6`1 3M84 3OUSA 681 1001 13.90 114.16 105.83 7.358 35.15 .100 3 ".72 91 9722
22.06 967,976 985,417 0611 0.759 0.454 13.89 113183 1, 613,9•86 A USA A 8l,4 10662 13.69 113,83 105.62 7.368 24.73 81 3 11.58 99 97.14,t0

220 .96 98776 985,417 0.611 0.758 0.454 13.89 113.83 1,13.M6 USA MA 3M 9.4A 19,02 13.69 113.83 105,62 . 7.358 34.73 8.100 3 99 97,14

33.06 97976 985.417 0,6ti 0.758 0.A4 13.89 113.13 0 *.413996 A W 1 a" A0.6 965*2 13.69 113.83 105.62 7.358 34.73 8.100 11 99 97.14
32206 947,976 985.4t7 0.611 0.758 0.454 13,89 113.83 X1,13,60 RS 3M UMS $4A 111M8 13.69 113,83 105.62 7.358 34.73 8.100 399

_ I I I I I I _ _ _
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Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 122

Shutdown Cooling Temperature Transient with 90F River Water
SDC Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu

Second SDC HX Started at 225F Primary Coolant
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Calc 17321-01-PM-44-2, Shutdown Cooling Time

Shutdown Cooling Heat Exchanger

Heat transfer rate, clean 487

Heat transfer rate, dirty 320
Heat Transfer Area (Wt2) 5020
Number of U-tubes 514

tube od, inch 0.75
tube gage (BWG. inch) 1i
tube id, inch 0.652
Tube flow area, 11n2  

1.19175
Shel Flow Area. f1t2 2.5904

Shell im correction factor 0,09751

Attachment 2, Page 123

Btu/hr-F-sqflt
Btuthr-F-sqft

0.049

(from tube number and id)
(adjusted to give bet 1i8 to data sheet velocities)

Hx Design Point (Mode B)

Q. gpm W Pt,i

tube 3000 1,476,852 3.88918
metal
shelf 4500 2.237.087 100

Tti Tt,o Tt,ave rho Cp ru k Vel
Ib/itn3 Btu/tb-F Ib/fl-sec Btu/hr-ft-F

140 114.93 127.47 61.38 0.9989 3.506-04 0.372 5.609
114.38 3.95E-04 8.775

93 109.57 101.28 61.98 0.9977 4.52E-04 0.362 3.870

h (Bfu/hr. Fouling. hr.
Re Pr f82-F) 012-F/Btu Udirty Uctean WCp Cr NTU effectiveness OT to Duty

0 mrnltu/hr

53.484 3.3809 1554 0.0005 1,475,215 0.66 1.089 0.53330358 25.07 114.93

2005 320.002 487.85 36.98
114.657 4.4774 1233 0.0005 2,231.873 1.5129 1.089 ONIA 16.57 109.57

320 417 37.1

0.000810743 0.000814 0.0010716

-1.53E-08 -3.6E-06 2.066.65 2,057.66

Mode A
tube
metal
shea

Mode C
tube
metal
shel

Mode D
tube
metal
shell

1500 741,518 2.9424

2250 1,121,755 95

2250 1.079,449 15.696

2937 1,455,601 95

3400 1.599,745 33.5275

4728 2.343,356 95

125 100.16 112.58 61.63 0.9983 4.02E-04 0.367 2.804 23,342 3.9442 839 0

99.40 4.61E-04 8.698 1988
78 94.43 86.21 62.18 0.9976 5.356-04 0.356 1.935 48,566 5.3992 759 0.00316542

5.7E-05 5.7E-05

212 158.65 185.33 59.81 1.0033 2.24E-04 0.387 4.206 61,051 2.0890 1483 0

150.11 2.869E-04 9.001 2057
95 134.77 114.88 61.79 0.9980 3.93E-04 0.368 2.526 85,650 3.8445 894 0.00341756

157.281 313.22

188.7 31.9
0.001261548 0.001262

1.271.15 1,271.15

175.878 440.88

171.1 498.2
0.000935297 0.009035

1,857.22 1,858.06

169.130 575.70

1703 884.3
0.000696222 0.000696

2.493.60 2.493.52

740.278 0.66 1.067 0.52842361 24.54 100.16

1,119,112 1.5117 1,067 ONIA 16.43 94.43

0.003165

1,083,007 0.75 0.815 0.45595948 53.35 158.65

1,452,745 1.3414 0.815 ON/A 39.77 134.77

0.003418

1,614,677 0.69 0.526 0.35611814 56.98 198.02

2.338,741 1.4484 0.526 #FNIA 39.34 134.34

0.004176

18.39

18.•26

57.78

58.931

92.00

4,3811

7.1E-05 7.1-O5

255 198.02 226.51 58.66 1.0093 1.756E-04 0.393 6.356 116,024 1.6139 2270 0

170.59 2.48E-04 9.124 2085
95 134.34 114.67 61.79 0.9980 3.94E-04 0.368 4.067 137.599 3.8534 1332 0.0041756

5.4E-05 5AE-05

Calc-PM-44-3 Att2-3_SDC_CooldownTime33Fds; SDCHx 3/29/2008, 12:52 PM



Cale 17321-01-PM-44-2, Shutdown Cooling Time Attachmient 2. Page 124

Re
dirty clean

48.568 1,271 1.271
65.650 1.857 1,858

114.657 2,067 2,058
137.599 2.494 2.494

Ln(Re) Ln(cdean)
10.79068 7.14767613
11.35803 7.52729078

11.6497 7.82932323
11.8321 7.82145074

0.61709 0.49192

1,63545328

0.333

1l(ho* k * Pr^m)

1(ho k * Prqm)

7.t

7.1

71

7.1

71

7.

7.:

7.:

7,1
lId ¶710. 10.8 I 1 11.2 11.4 11.0

Ln(Re)

Effectveness-Capacdty Ratio-NTU for mix flow Hx
Capacity Ratio - WCp(tube) < WCp(sheN)

0 0.2 0.4 0.6
NTU 0 0 0 0 0

0.5 0.393 0.378 0.364 0.360
1 0.632 0,593 0.557 0.523

1.5 0.777 0.718 0.864 0.613
2 0.865 0.792 0.723 0.881

2.5 0.918 0.835 0.757 0.685
3 0.950 0.861 0.775 0.697

3.5 0.970 0.876 0.785 0.701
4 0.982 0.884 0.789 0.702

4.5 0,989 0,889 0.791 0.700
5 0.993 0.892 0.790 0.697

5.5 0.996 0.893 0.789 0.693
6 0.998 0.893 0.787 0.689

6.5 0.999 0.963 0.785 0.685
7 0.999 0.892 0.782 0.880

7.5 0.999 0.892 0.780 0.678
a 1.000 0.891 0.777 0.672

8.5 1.000 0.890 0.774 0.868
9 1.000 0.889 0.771 0.664

9.5 1.000 0.888 0.769 0.660
10 1.000 0.887 0,766 0.656

0.8
0

0.337
0.492
0.567
0.603
0.620
0.628
0.627
0.624
0.620
0.615
0.609
0.604
0.599
0.503
0.588
0.583
0.578
0.573
0.509
0.564

I
0

0.324
0.482
0.524
0.552
0.562
0.564
0.561
0.558

0.551
0.544
0.538
0.532
0.525
0.520
0.515
0.510
0.505
0.500
0.496
0.492

Capacity Ratio - WCp(shel) < WCp(tube)
0 0.2 04 0.6

0 0 0 0 0
0.5 0.393 0.378 0.364 0.350

1 0.632 0.593 0.557 0.523
1.5 0.777 0.718 0.664 0.613

2 0.865 0.791 0.723 0.661
2.5 0.918 0.833 0.757 0.685

3 0.950 0.857 0.775 0.697
3.5 0.970 0.870 0.785 0.701

4 0.882 0.878 0.789 0.702
4.5 0.869 0.878 0.791 0.700

0.8
0

0.337
0.492
0.567
0.603
0.820
0.626
0.627
0.624
0,620

I
0

0.324
0.482
0.524
0.552
0.562
0.564
0.561
0.556
0.551

1818 Cr/Ni Steel (e.g. A249 TP304)

T Thermal Conduchloty. Bturnr/sqfltF

32 8.4
70 .86

100 8.7
150 9
200 9.3
250 9.6
300 9.8
350 10.1
400 10.4
450 10.6
500 10.9
550 11.1
600 11.3
650 11.6
700 11.8
750 12
800 12.2
850 12.5
900 12.7
950 12.9

1000 13.2
1050 13.4
1100 13.6
1150 1318
1200 14
1250 14.3
1300 14.5
1350 14.7
1400 14.9
1450 15.1
1500 15.3

Catc-PM-44-3 Att2-3_SDC_CootdownTime33F.)ds: SDCHx 3/29/2008,12:52 PM



Cato 17321-01-PM-44-2, Shutdown Cooling Time

Component Cooling Water Heat Exchanger

Afftedsment 2, Page 125

Heat Transfer Area (ff2)
Nufntbr of ftbe.
No. of Passes
tfbe od
tube gage (BWG)
tbe Id
Tube low area, fV2
Shell Flow Area, 8•'2
Shal film correction factor

12400 effectie
228O

3
0.75

18 0.049
0.652

1.76212
1.74197
1.02130

Tubest 3/4*, 16 BWM w. mrin wadl. ST/STL - SA-249-TP-304 (OPPD Drawing File No. 18674,

riltock Mfg Co. N o. L-26132-1
Flow arrangement, pure noinferflow pel aninog Cramer and Lindel drawing FC-ACI1B. dated 7126109

tube 0.333333
shel. 0.333333

IN (Btfuor. Foring. hr
Val Re PFr 2-F) r2-F/A0u Udrty Udean WCp0.9 5p 0 Pt,i TI

Nx Deaign Point (Mode E)
fobe 2673 1,332,918 100
-leta

ahelf 2283 t,109,178 100 2

Moda A
tube 1575 785,390 100

shall 1550 771.090 75

Mod. B
fobe 3270 1,634,163 100
metal
ashell 2885 1,434,171 95

Mode C
fobe 2518 1,258,356 100
metal
shell 2200 1,096,865 95

Mod. D
b.be 2518 1.255,626 109
met.]
shell 2200 1,093,785 95 1

Mode F
fUbe 3333 1,662,034 109
metal
shell 2025 1,003,970 85

1lip9" . " Prknft

1 Tt.o Tf.noe rhro Cp wM k
WV183 BkVIbh-F lbt..s 8fo90-"-

Cr NTU Mftectiveni DT to Dufy
mrnBtur

85 185.12 135.06 62.17
157.46

39,. 119.91 179.85 60.57

0.9969 3.27E-04

1.0024 2.32E-04

0.375 3.300 34,892 3.1407 1000 0
9.045 2067
0.386 2.920 110,479 2.1712 1228 0.00165

244.003 408.45

24 408
-5.1E-08 -2.7E-06 0.0008146 0.0008172

2,454.50 2,446.64

85 99.96 92.48 62.17 0.9976 4.97E-04
95.18

05.5 90.27 97.88 62.02 0.9977 4.68E-04

70 99.75 U4.88 62.31 0.9976 5.43E-04
93.16 4.04E-04

18.4 84.50 101.45 61.98 0.9977 4.51E-04

70 86.02 78.01 62.31 0.9978 5.91E-04
82.01 5.62E-04

95.2 76.82 86.01 62.16 0.0976 5.36E-04

85 101.28 93.14 62.17 0.1976 4.94E-04
97.00 4.73E-04

10.2 91.51 190.85 61.99 0.9977 4.54E-04

85 109.93 97.47 62.17 0.9976 4.71E-04
105.42 4.33E-04

134 92.74 113.37 61.81 0.9980 3.99E-04

0.359 1.991 13,526 4.9820 523 0
8.683 1984
0.361 1.982 38,103 4.6634 661 0.0015

4.5E-04 4.6E-04

0,355 4.135 25,765 5.4951 096 0
8.677 1983
0.362 3.690 73,636 4.4689 1078 0.0015

-6.5E-05 -6.5E-05

0.352 3.184 18.239 6.0345 695 0
8.641 1975
0.356 2.814 47,375 5.4136 808 0.0915

-9.2E-06 -9.5E-06

0.359 3.184 21.786 4.9410 764 0
8.690 1986
0.362 2.814 55,804 4.5003 875 0.0015

1.0E-05 1.0E-05

0.361 4.214 30250 4.6857 982 0
8.727 1994
0.367 2.590 58.209 3.9076 874 0.0015

-6.3E-05 -. 3E-05

570.48
203.78 10.7658 7.157805
477.28 10.9296 7.298251
432.09 10.9718 7.267505
687.14 11.2869 7.430839
446.64 11.6126 7.80088

0.75645 -0.99266
0.37059

174.975 23724

11911 286
0.0010573 0.0010563

1,569.01 1.570.48

237.218 368.25

2334 32eA
0.000993 0.0009931
1.687,22 1,687.14

204.083 294.12

203.7 28.3
0.0012474 0.0012477

1,284.09 1,283.78

215.018 317.38

218 218.4
0.001132 0.0011323
1,477.71 1,477.28

231.626 354.95

226.3 347.2
0.001207 0.001207
1,432.97 1,432.99

1,331,462 1.20

1,111,834 0.8350

0.00165

783,494 1.02

769,330 0.9819

0.00150

1.630.306 1.14

1,430.862 0.8777

0.00150

1.255,608 1.15

1.094283 0.8715

0.00150

1,252,598 1.15

1,091.251 0.8712

0.00150

1.658,073 1.65

1.001,950 0.6043

0.00150

2.721

2.721

2.820 -14.96 99.96

2,820 0.743 -1523 90.27

2.050 -29.75 99.75

2.056 0.700 -33.90 84.50

2.313 -16.02 06.02

2.313 0.729 -18.38 76.82

-1D0.12 185.12

0.775 -119.89 119.91
-133.30

134.0

-11.72

12,88

-48.50

48.18

-20.11

18.82

-20,40

18U2

-41.34

39A0U

2.443

2.443

-16.28 101.28

0.742 -18.69 91.51

2.867 -24.93 109.93

2.867 0.842 -41.26 92.74

7•

1-wal
I~-wl

Re
dirty dean

38,103 1,569.01 1.
47,371 1,284.09 1,
55,804 1,477.71 1,
58.209 1,432.97 1,
73,636 1,687.22 1,

110,479 2,454.50 2,

14fo k prft)

f.tnRn

CaI-PM-44-3 Ar2-3_SDC_Cooldownrimre33F.xos; CC32Hx 3FZ92008,12:52 PM



Calc 17321-01-PM-44-2, Shutdown Cooling Time
Attachment 2, Page 126

CCW Heat Exchanger Performance at Various Fouling Coefficients and CCW Inlet Temperatures with 90F River Water
Shell Fim INul"l.ie 1.0213

River Water Term 33 RW Flow, Total, gom 0400 Shell Film Re power 0.75M40

No CCW HK 3 CCW Flow. total, gpm 8100 She Film Pr power 0.3333333
Fouing (total , ube side) 0.004

CCW - Based on Avaage Raw Water Flow

Case Tube (Ftiver) Ud (C0w Foulingd = Tube Side) aide ccW HX thellde

t I m m w

IA
1B
IC
ID
I E

2A
28
2C
20
2E

3A
3B
3C
3D
3E

4A
4B
4C
4D
4E

O gPM Pi

2800.0 30
2800.0 30
280.0 30
2800.0 30
2000 30

2800.0 30
2800.0 30
2000.0 30
2800.0 30
2800.0 30

2800.0 30
2800.0 30
2000.0 30

2800.0 30
2800.0 30

2800.0 30
2000.0 30
2800.0 30
2800.0 30
2800.0 30

TtOi Tt~o 0, gpw Pi TO Ta,o

33 33.06 2700 90 34.00 33.31
33 74.65 2700 90 92.00 40.64
33 118.89 2700 90 150.00 60.19
33 138.56 2700 90 175.00 64.32
33 100.48 2700 90 200.00 68.02

33 33.00 2700 90 34.00 33.30
33 70A13 2700 90 92.00 53.30
33 100.19 2700 90 150.00 70.22
33 126.49 2700 90 175.00 76.83
33 143.97 2700 90 200.00 83.08

33 33.54 2700 90 34.00 33.44
33 66.50 2700 90 92.00 57.06
33 101A7 2700 90 1s0.00 78.23
33 116.90 2700 g0 175.00 86.70
33 132A7 2700 90 200.00 05.03

33 33.51 2700 90 34.00 33.47
33 64.46 2700 90 92.00 59.18
33 97.14 2700 90 150.00 82.72
33 111.54 2700 00 175.00 92.36
33 128.97 2700 90 205.00 103.56

h (Bkfe- h (Bho1,t-.2-
02-F) F)

524 644
632 057
747 1044
797 1118
840 1188

524 645
620 870
722 1070
766 1149
all 1224

524 645
610 g00
702 1090
742 1173
702 1252

524 645
605 000
600 1102
728 1187
773 1283

8.411
8.570
8.668
8.713
8.778

:Al 1
8.570
8.668
0.714
8.779

8A11
8.570
8.668
8.714
0.779

8A11
0.570
8.669
8.714
8.794

0.0000
0.0000
0.0000
0.0000
0.0000

0.0015
0.0018
0.0010
0.0015
0.0015

0.0030
0.0030
0.0030
0.0030
0.0030

0.0040
0.0040
0.0040
0.0040
0.0040

Uduty IN WCP

234.31 1,401,776 1,410,810
285.80 1.401,776 1,402.478
333.01 1,401,776 1,399,313
352.19 1,401,776 1,398.895
370.81 1.401.776 1,398,833

173.37 1.401.776 1.410,840
199.35 1,401,776 1,403.064
220.50 1.401,776 1.3990,65
220.60 1,401,776 1,399.101
23620 1,401,776 1.398.847

137.58 1.401,776 1,410.857
153.11 1,401,776 1.403.582
164.98 1,401,776 1.400,104
169.34 1.401.776 1.390.331
173.35 1,401,776 1,390,980

120.94 1.401.776 1.410.007
132.61 1.401,776 1,403,900
141.27 1,401.776 1,400,379
144.40 1,401,776 1,399,590
147.80 1.401.776 1,399,046

Cr

1.04
1.04
1.05
1.05
1.05

1.04
1.04
1.05
1.05
1.05

1.04
1.04

1.05

1.06

1.04
1.04
1.05
1.00
1.06

NTU fectrvees, DT Tt.o W

2.137 0.672 0.66 33.00 1,361,748
2.631 0.714 41.60 74.00 1,349,207
3.086 0.742 05.89 118.69 1,341,158
3.273 0.752 105.56 138.06 1 36,0
3.457 0.760 125.48 155.40 1,331A45N

1.581 0.606 0.60 33M0 1,381,748
1,036 0.639 37.13 70.13 1,4M
2.046 0.661 76.19 109.19 1t.361146
2.128 0,668 93.49 126.49 1.,35.408
2.206 0.675 110.97 143.97 1,38,003

1255 0.551 0.04 33.54 1,351,71
1.411 0.578 33.50 66.50 1,4
1532 0.500 68A7 101.47 1,338,
1.578 0.602 83.90 116.90 1.332.61
1.621 0,608 99,7 132A7 1,320,100

1.103 0.519 0.51 33.51 1.301,78
1.223 0.543 31.46 64.46 14,33=
1.312 0.560 64.14 97.14 1 ",3,
1.346 0.565 78.54 111.54 1,330,983
1.395 0.571 95.97 128.97 1,323,348

WCp C, NTU Mffeivemes 0Me

1,369,678 0.0657 2.137 0.110 0.60
1446,06 0.064 2.631 0.73M 43.38
1,338,1006 0.663 3.006 0.70 0 N01
1,3',20 0.C638 3273 0.77l 110.09
1,3294 0w 3.40 7 0.780 131.88

I,38,00 0.0037 !061 0.6"t 0.62
1,3406,16 0,68 I t35 CAN 38.
1,,38,41 0.661 2.046 O.62 79.70
1,2M32.3 0.1622 212 0.481 8.17
1.32A, 0.9491 2200 0.700 116.02

t1,38845 0.66A6 t255 O82 0
1,38, 0,6N 6 Al 0.982 34.84
1,3,6 0,a40 I.632 013 71.77

1.32,02 0,61 1 1.578 0.821 01.22
1,320,716 0.84AM 11.1 0.6C9 104.97

1",3•,7 0,036 1.103 0."30 0.M3
1,348.161 0 1222 0.8 22,82
1,335,132 0.8654 1.312 0.878e 0726
1,330,980 0.960 1.346 082
11,123,94 O.8440 1138= 0.508 101.4

CCW HX Duty vs CCW Inlet Temp

200

100

1S0

140

120

100

•0

40

30

50 100 150

CCW Inlet Temperatre, F

2(
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Attachment 2, Page 127
Cato 17321-01-PM-44-2. Shutdoon Cooling Time

RW Flow, Total, go. 8400
CCW Flow, toted. gpm 8100

Case Z p Tshel n Tshellout

1A 33.31 0.94 34.00 33.31
19 48.64 58.41 92.00 48.64
IC K0.19 120.19 150.00 60.19
ID 84"32 147.67 175.00 64.32
1E 8. 175.53 200.00 68.02

2A 338 0.84 34.00 33.38
20 8 52.10 93.00 53.30
2C 7&U 106.65 150.00 70.22
2D .83 130.80 175.00 76.83
2E 83m8 155.23 200.00 03.08

3A 33A4 0.76 34.00 33.44
38 PA.S 47.03 92.00 57.06
3C I'M 95.97 150.00 79.23
3D 8.78? 117.41 175.00 86.78
3E 81,03 139.16 200.00 95.03

4A 33.47 0.72 34.00 33.47

48 wi.58 44.16 92.00 59.18
4C 6n272 69.82 150.00 02.72
4D 8 109.92 175.00 92.36
4E I.8 134.27 205.00 103.56

110

ii. 00

400

200 250 0

TD

0.31
15.64
27.19
31.32
35.02

0.38
20.30
37.22
43A83
50.08

0.44
24.06
45.23
53.78
62.03

0.47
26.18
49.72
55.36
70.56

CCW HX Ts,o
foung Duty. mmBturhr

1 34.25 67.5 100.75 134
0.0000 34.07 68.22 100.76 132.09 162.61
0.0015 34.19 72.28 108.65 143.85 178.29
0.0030 34X31 76.35 11641 155.69 194.09
0.0040 34.39 79.06 121.92 163.63 204.67

CCW HX helf oulot temperature
fouing Duty. nooltu

1 34.25 67.50 100.75 134.00
0.0000 33.33 42.85 50.60 56.96 62.33
0.0015 33.45 46.90 58.44 68.55 77.67
0.0030 33.57 50.95 66.31 60.21 93.11
0.0040 33.65 53.65 71.56 88.01 103.44

Average CCW
33.70 55.54 75.68 94.53 112.47
33.82 59.59 83.56 100620 127.98
33.94 63.65 91.46 117.95 143.60
34.02 66.36 96.74 125.82 154.06

CCW Temperature vs Duty

at various CCW HX Fouling Level

-A Fouling
y -F-n5 9/Btn

Daly Per 140. o,.ncfl~r

Cale-PM-44-3 Att2-3.SDC_CooldownTime33F.0ls; CCW 3/2912008.12:52 PM



Calc 17321- 01 -PM-44-2. Shuldowm Coohng Time Afttchmet 2, Page 128

Shutdown Cooling Temperature Transient with 33F River Water SDC
Hx Fouling - 0. hr.F.&qPJBtu, CCW Hx Fouling -0. hr.F-Wqftiu

initial RC Temferatwe. F _30 SDC HX CCW HX

Ini. Time 1 2 2754 Shel FilmnM pl 0.09751

iRCSTePaertooreserghoors A 130 Shel F'lmRepow• 0.61709
Time after rip to 130F Primry Coolant Temp 4I. ln t SCCW C SI4CH 2461 Shel Fm Pr powe 0.333

,Tim after SDC in1i0..n to 130F PC Temp 2.7 CCW Fio- Step Tep, 300 F = ( h= -obe side) 0 0
Decaryheat equiblum at 90F irtm 0.00 2 HX Tep 110 0.00418 0.004

I SDC.x (W *xdnM~d

Time Step O(D) PiP) Pade TotWl dTrc ; x Tube .ld

hm hr. mmBsWthr degF/hr Q, m Pi TOi Ttbo 0, gpm Pi T..i T.o,

2.00 0.1 54.961 19.5 -259.89 -185.42 -168.56 1 3000 315 350.00 158.40 4246 1 56 4.8 178M

2.10 0.10 54.107 19.5 -246.32 -172.71 -157.01' 1 3000 315 333.14 153.04 04 96 540 171t
2.20 0.10 53.300 19.5 -223.58 -160.70 -146.18 1 3000 315 317.44 147.91 424 96 63.19 t627
2.30 0.10 52.540 19.5 -221.62 -149.58 -135.98 1 3000 315 302.43 143.04 4246 i5 2,41 17.7

2.40, 0.10 51.822 19.5 -210.41 -139.09 -126.44 1 3000 315 2M923 138.44 4M 95 S I i6 15.1
2.50] 0.10 51.143 19.5 -199.93 -129.28 -117.53 1 3000 315 276.58 134.08 4246 195 50a5 1

2.60 0.10 50.500 19.5 -190.13 -120.13 -109.21 1 3000 315 264.83 129.97 4246 JI 6025 140A

2.70 0.10 49.880 19.5 -181.00 -111.61 -101.46 1 3000 315 253.91 126.10 42 95 40 .410

2.90 6 0.10 46.305 19.5 -172.49 -103.68 -94.26t 1 3009 315 243.76 122.46 4246 65 46 130.71
2.90 0.10 40.749 19.5 -164.56 -96.31 -87.56 1 3000 315 234.34 119.03 420 96 4626 1 2.33

3.00 0.10 48.210 19.5 -157.18 -89.47 -:1.33 1 3000 315 225.58 115.81 4246 95 47.64 1 222

3.10, 0.10 47.710 19.5 -150.32 -03.11 -75.58 1 3000 315 217.45 112.79 44 195 47.32 11 5

3.20 0.10, 47223 19.5 -143.94 -7722 -70.20 1 3000 315 209.89 109.95 4246 15 4962 114.91

3.30 0.10 48.*750 M95 -130.01 -71.76 .85.23 1 3000 315 202.67 10?29 426 96 46.34 111.6
2.40 1 10 46.307 1.5 -132.50 -84.69 -76.99T 1 3000 315 196.35 104.79 4246 95 46.62 1,

3.50 .10 45.876 1.5 -125.99 -78.62 - 3000 315 189.60 101.81 434 96 A 104-7

3. 0.10 45.480 1.5 -119.96 -73.00 !66.36 I 3000 315 181.50 99.02 4246 95 44.111 01

3.70 0.10 45.059 1.5 -114.35 -47.60 -41.83 1 3000 315 174.87 96.40 424 15 4445 6.48

3.80 .101 44.673 1.5 -109.16 -62.98 4726ý 1 3000 315 168.70 93.90 4246 95 44 02

3.00 0.10 44.300 1.5 -104.33 -58.53 .5321 1 3200 215 162.98 91.96 4240 95 43.61
4.00 0.t90 43.939 1.5 -99.86 -54.42 -49.47 1 3000 315 157.96 89.50 4216 95 43.24 90.5

4.10 J.t0 43.590 1.5 -95.70 -50.61 -46.01 1 3000 315 152.71 97.49 42$ 915 424 .

4.20 0.80 43.252 1.5 -91.84 -47.09 -42.80 1 3000 315 148.11 65.60 4246 95 42.6 B

4.30' 0.0 42.924 1.5 -4.25 -43.83 -39.684 1 3000 315 143.83 83.63 420 95 424 .6

4.40 0.10 42.606 1.5 84.93 -40.62 -37.11 I 3000 315 139.54 8217 4346 95 41.9 ai

4.50 5.t90 42298 1.5 -81.84 -38.04 -34.50 1 3000 315 136.13 80.61 4246 95 4167

4.60 10.10 41.999 1.5 -78.96 -35.46 22.324 1 3000 315 132.68 79.16 4246 95 41942 71.
4.70, 6Lt0 41.708 1.5 -7628 -33.07 -30.07 1 3000 315 129.45 77.79 4246 95 41.18 77.11

4.8i• O.I 41.425 1.5 -73-.79 -20.6 -28.06 1I 3000 315 126.44 76.51 4246 95 40.66 75.71

4.90' 00.0 41.150 1.5 -71.4" -28.81 -2619: 3000 315 123.64 75.31 4346 95 40.75

4.901 0.001 41.150 1.5 -71.40 -28.81 -26.191 1 3000 315 123.64 75.31 4244 6 40.76 74AO

4.90 0401 41.150 1.5 -71.46 -28.81 -26.10 1 3000 315 123.64 75.31 444 96 40.76 74.40

4.00 000 41.150 1.5 -71.40 -28.81 -2619, 1 3000 315 123.64 75.31 4246 66 40.75 7
4.90 0.001 41.150 1.5 -71.46 -28.1 -26.19! 2000 315 123.64 75.31 4248 8 40.76 74.

4.90 0.01 41.150 1.5 -71.46 -28.811 -2q5 1, 3000 315 123.64 75.31 4246 95 40.75

CH1 z0 41 150 1.5 -71.46 -28.81 -26.19. I 3000 315 123.64 75.31 4346 26 40.75 44
4.00 0.980 41.150 1.5 -71.46 -28.81 -26.19! 1 3000 315 123.64 75.31 42416 5 40.75 7

4.90 0.00, 41.150 1.5 -71.48 -28.08 1 . 1 9T 1 3000 315 123.64 75.31 946 95 40.76 7
4.90 0.00. 41.150 1.5 -71.46 -28.899 26.19 I 3000 315 12-.-4 75.31 4M 95 40.75
4.Z 0.00 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4246 95 40.75 74A

4.90 0.001 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75,31 4246 95 40.75 744

49 0.00 41.150 1.5 -71.40 -2X.81 -26.10 1 3000 315 123.64 75.31 4246 5 40.75 4

4.99 0.: 0 41.150 1.5 -71.46 -28.81 -26.199' 1 3000 315 123.64 75.31 4246 16 40.75 74AO

4.90 O.00 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4246 9 40.76 74AO

4.9-9 0.00 41.150 1.5 -71.46 -28.1 -26.19 I 3000 315 123.64 75.31 4246 9 40.76 74A
4.90 6.00 41.150 1.5 -71.46 -28.81 -26.190 1 3000 315 123.64 75.31 4246 95 40.75 74.4
4.90 0.00 41.150 1.5 -71.46 -28.81 -26.191 1 3000 315 123.64 75.31 424 95 40.75 7440

4.99 0.00 41.150 1.5 -71.46 -20.81 -26.191 1 3000 315 123.64 75.31 4246 95 40.76 74AO

490 000 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4240 95 40.76 740
49 0 .00 41.5 1.5 -71.48 -28&81 -26.19 1 3000 315 923.64 75.31 42•4 5 40.75 7

4190 0.00 41.150 '1.5 -71.46 -2.1 -61• 1 3000 315 123.64 75.31 42 9 •, 4A•

4.90 0.00 41.150 1.5 -71.46 -28.81 -26 I9S 1 3000 315 123.64 75.31 46 18 40.75 74AQ

4.909 -1 0.00 41.150 1.5 -71.46 -28.1 -26.19 3000 315 123.64 7S.31 4246 a6 4075 74
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Tim, Tube ma

hr. T u Vel Re Pr 2-) TtV

2.1 254320 55.59 1.0141 1.52E.04 0.396 5.609 111 764 1,3990 2094 1676 69t.?$ 661 3*M6-044 0.20 3372 1. 1255 9.213 549,16

2.10 2432.09 56.19 1.0116 19.0 E- 4 0. 395 6609 106 ,57 1 4 766 2062 112.6 3 61 . 6 4 ,367 3 2 1 21.1 3 3 *SA W 123 6 9.167 542.62

2.3 232.6 56.72 1.00694 9.6944 0.294 5.00g 102,152 1 5592 2026 .09.73 69.66 0 4.1 4 0.3.6 1106| 4.119 1232 9.124 536.17

2.30 .94 5721 1.0076 1.795-4 0.393 5.609 97,677 1.6455 I98 05.09 61.9* 07 4-3E0 04 3.652 1121467 4.2867 1206 9.084 529.64

2.40 213.83 57.64 1,0061 19.68-04 0.392 9609 93,445 1.7352 1961 101.61 61.6 0677 4.50E04 4.4M054 1!16 9.046 523.67

2 .5 0 2 0 5 .3 3 5 0.0 3 1 .0 04 1 .9 8 E 0 4 0 .3 9 1 5 .6 0 9 69 .4 6 0 9. 02 7 8 99 2 5 6 3 62 .6 6 6 6 0 6 1 0 6 4 * 3 1 0 9 1 7 7 9 .0 1 1 5 97 .69

2.60 197.40 58.38 1.0037 2.09E.04 0.390 5.609 65.722 1.9229 1896 60W34 6 7 4 0 3 104,M66 4.60 1114 8.976 519.87

2.70 190.01 58.69 1.0028 2.1604 0.389 5.609 82225 2,0203 1864 52.50 62.09 06O 4.67E04 0.359 S.6 986437 4M61 l161 8.942 506.26

2.80 163.11 58.98 190020 228E.04 0.387 5.609 78,961 2,1194 1833 B.64 02.12 0,99M 6.13604 0.357 3.652 95658 6.1514 1139 9.911 500.89

2.90 176.66 5923 1.90013 2.38E-04 0.386 5.609 75.920 22200 1804 87.36 MI.95 0.9M 02E04 0.306 3105 2 I6M27 5.3189 1126 8.882 495.73

3.00 170.70 59.47 1.90007 2.48E.44 0.385 5.609 73.091 2.3215 1775 6604 02.17 0.6778604 0,355 3.652 90.403 5.4632 1117 8.856 490.82

3.10 165.12 59.8 19002 2.5K-4 0.383 5.609 70,461 2.4236 1748 82* 62.16 0M7 6.66604 0,364 3.652 6.17' 6*436 9107 6.832 486.14

3.20 159.92 59*17 0.966 2.68E04 0.382 .609 66.019 2.5260 1722 w 0*7 0221 57 8.7614 0.353 3.62 6004 58004 167 8.810 481.70

3.30 155.08 60.04 0*994 2.78E-04 0.381 5i9m 65,752 2.6292 1697 78 2 0 * 0.362 3 4 6 9066 6.760 477.48

3.40 150.57 60.19 0.991 2.8E-04 0.380 S.609 63.849 2.7300 1673 77*4, 50 0 0.3S1 3IM62 8.772 473.48

3.50 14523 60.37 0.97 3.01E-04 0.378 5.609 61,173 2.8593 1645 70.97 62.U 0*9 6.13604 08.20 3= D R,. 107M 0 8.752 468.66

3.66 14026 60.54 0M84 3.13E.04 0.377 5.09 58.82 2.883 1618 73.24 62. 6.6i 6*6666 0,U39 3.2 76.•70 6.48 1061 8.734 464.09

3.70 135.64 60.68 0.9981 326E-04 0.375 5609 56,762 3.1194 1592 71.4 6229 0*A62 6.43044 0.348 3SAW 763 6 1062 8.717 459,76

3.80 131.33 60.81 0.9979 3.38E-54 0374 5.609 54.802 32493 1567 60.76 62.31 0*6 6.58E04 0.348 3.062 74.=08 6.7166 1044 8.703 455.65

3.90 127.32 60.93 0.9677 3,.0E44 0.373 S.609 52,988 33785 1544 68.23 8 62-3 . 4 6,71E.4 0,347 SAW 73,167 am" 1063 8.692 451.80

4.00 123.58 61.04 0.9975 3.63E504 0.371 509 51,310 3.5067 1522 60.76 62. 0.9M 6s.9664 0.366 SA 71.49 7.1108 16O 8.683 448.96

4.10 120.10 61.14 0.9874 3.74E.04 0.370 5.40 49.757 3263U4 1501 86546 6. 0 6 * 4 0.366 6 7 72663 1 8.675 44.72

420 116.86 6123 0.9973 3.86E044 0.368 5*09 462N20 27594 9492 4.00 03 . 46 3*6 70. 72M407 1016 8.668 441.47

4.30 113.61 61.31 0.9871 3.46E04 0.36 90N09 46,88 3.5814 9463 63.04 66 7.1n.4 0.344 316 1 7.641 1610 8.981 438.39

4.4( 111.01 61.38 0.9970 4.09E-04 0.367 5,609 45.754 4.0022 1446 61*9 622 0.9M 7.36606 0.34 3.66 67@ 7*763 t6 6.655 438.40

4.50 100.27 61.44 0*O70 420E-04 0.366 9N09 44,609 4.1204 1430 60.6 6637 666 7.466464 0.343 3.662 6,117 7.617 006 8.649 432.74

4.66 105.92 61.50 0.9869 4.306-04 0.365 5A09 43,548 4.2 1414 60.0 62.37 0.92 7T*444 0.3,42 3.62 65Z2 7.215 " 5 8.644 430.15

4.70 103.62 61.56 0.9968 4A.E-04 0.364 5AM 42,563 4.3487 1400 66.15 6236 O068 YME504 0.342 36 64.405 8.0325 "61 8.638 427.70

4.60 101.48 61.61 0.968 4.51E.04 0.363 5.609 41,649 4.4583 1396 58.33 63O6 * 7,73E44 0.341 3.652 3,641 8.1448 e 8*.634 425.39

4.90 99.48 61.65 0.9967 4.60E504 0.362 58609 40,800 4.5648 1373 57.57 621.36 f 6 7*0604 0.341 3,M 62•9•0 8528 962 8.629 42321

4.90 99.48 619*5 0.9967 4.60E-04 0.362 5.609 40,600 4.5648 373 57.7 62.38 0*06 7,1E44 0.31 3.62 62490 82485 8.629 42321

4.99 99.48 61.65 0.967 4.604E.04 0.362 S*09 40,800 4.5648 1373 5757 6•Z3 0.9665 7.sm5,4 01 3,662 , 626 2 8.29 42321

4.90 99.48 61965 0.9967 4,605-04 0.362 509A 40,800 4.849 1373 57*7 6 0 6 .5 0,341 S 6*6O 8•8485 662 8.629 423.21

4.90 99.48 61.65 09967 46044 0362 5*09 40,800 4.5648 1373 $7*7 62-3 0*66 7.A"E64 0.341 3*63 8*666 M 9.629 423.21

99.48 61.65 0.9957 4.*05E04 0.362 5AM 40,600 4.5648 1373 57M 6.36 0.65 7*06,04 0.361 SAW 2 613.08 2 15* 6M 8.629 42321
4.9 99.48 61.65 0 8967 4. 5E-04 0.362 5A09 40,800 4.5648 1373 6i*5 4236 60•960 7AIE44 0340 3SAW 62 93 s2495 662 8.629 42321

4.98 99.48 61.66 09967 4.605-04 0.362 5*0 40.800 4.9849 9373 6,, ) 3 6 6 69 0*,0 3.662 . 6 662 9.62 423.21

4.980 94 16 097 404 0.362 SAM9 40801) 4.5648 1373 87.87 6Z33 0.666 7.61E504 0.349 3*62 G6249 6.2405 M6 8.629 423.21
4.8 99.48 61.65 0.9967 4.605404 0.362 545011 40,800 4.5848 1372 57.57 GZ3.3 iMW 7231644 0.340 SAM2 SZ3,0 6.2485 062 8.629 423294.90 99.48 61*65 0.9967 4.80-4 0-362 5*09 40,800 4.564S 1373 S7.57 6W-.3 0.060781504 0.341 3.62 S ,6 285*6 2 8.629 42321

4.90 99.48 61.66 0.967 4.60E.04 0.362 58.609 40,900 4.5649 1373 57*57 6 D.61 7AI8906 0•341 3.5 630300 828 U2 8.629 42321
4.96 99.48 61.65 09667 480544 0.362 5* 406800 4.564 1373 57U7 62.36 DI6M6 7811E04 0.341 3*62 Z930* 6*266 662 8,629 42321

4.90 99.46 61.65 0.9967 4.80E504 0.362 5.609 40,300 4.5648 1373 6,57 62.38 5667*1 0.34 71110 6-141 SAM 6*6 5 62 8.629 42321

4.90 99.48 61.*5 0.9867 48605404 0.362 5.609 40.800 415648 1373 57.7 62.36 6 7.811E.04 0-41 3*52 62130 8204 W 8.629 423.21

4.9 969.48 81.65 09967 4.60E544 0.362 5*09 40.900 4.5648 1373 57.57 8 0.9W6 7*i5E04 0.341 3A* 230 6266 062 8.629 42321

4.90 99.48 619*5 0.9967 4,60E-04 0.362 5A09 40.800 4.5648 1373 57,57 6"36 0* 7A5.04 0.341 UM 674* $2 85 6 8.629 42321

4.98 99.48 61*65 0 9067 48605404 0.382 5S09 40.800 4.5848 1373 57.57 62.36 MI660 7.311E04 0.341 3*62 62.930 62485 662 8.629 423.214.90 99.48 61.65 09967 4.60E-04 0.362 5A09 40900 4.5648 1373 57.57 SZ36 0.96 7.81154 0.41 3.62 a2,93 62485 612 8.629 42321

4.90 99.48 6165 0.9967 46.854 0.362 5.609 406800 4.5648 1373 57.57 62.33 0.9M 71.8E4 0.341 3*6 62,930 824S5 SU 8.629 423.21

4.98 99.48 61.65 0.9967 4.60E-04 0.362 5A09 40980 4.5648 1373 57.87 62.38 0*668 7*0604 0*31 3*82 62,930 824M 602 8.629 42321

4.98 99.48 61.65 09967 4.60E.04 0.362 5.609 40,800 4.5648 1373 7.67 6.36• 0,6 7.8E104 0.341 3Mt 62,930 82465 96 8.929 42321
4.90 99.48 61.66 0.9967 4.60E504 0.362 5409 40,800 4.5649 1373 87.57 62-.M 3 0 ,6711E504 0,341 3.652 62.930 _ 24 6 8.629 42321
4.90 99.48 61.65 0.9967 4.90E.04 0.362 5,609 40.800 4.5648 1373 57.5 61.38 0.999 7.81E04N 0.341 3,652 612,SU 828 912 8.629J 423.21_

4.901 99,48 61.65 0.9957 4,60E.04 0.362 5.601? 40,800 4.5648 1373 57.57 "1 DAM 7',1 "0 0,341 3M 62W 624 M 8.629 423.21
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___ __________________ ____ _________CCWHX Fouinbg - 0

Time SWC HX Olh. sice SOC HX s"i side
tll

SDC Duty
(per Io)

Blu29r
2S9 as

Tto Ts.o
Iterate Iterate

Qccw*
other

...3t8
7.358

lear .I 56 mT ilterlesi. 07 TI- 1 I IW ~ Ce N I - 1 eera.1 OT$ Ts,,
2.00 1,337,560 1,356,414 0646 2.032 0.648 191.60 158.40 O 2,50*03 PU OVA RA 123.I70 117A6
2.10 1,351.M6 1 367,630 0.651 1.992 0.645 160.11 153.04 OW2.1513 S A 0" 117.23 117124
2.20 1,364.919 1377,779 0.655 1.54 0.642 169.53 147.91 000~ 5 PU u#/A ~ 111.06 16
2.30 1.376,508 1 M306 980 0.659 1.018 0.63 159.78 143.04 i 2.800 64 4 , OW WW 105.10 157,72

1.386,015 1.3095355 0 M3 I804 0.6A 5 150.79 138.44 2.105,080 OW AM OW 0592 1I55
2,50 1.396.,273 1.402.9M 0.666 1 052 0632 142.50 134.00 O 2.107,1113 OM PUA MSA 66. 145182
2.60 1,404,697 1,409,693 0669 1.823 0.628 134.86 129.97 2.MM 210.,323 PU ~U am 90.18 140A43
2.70 1.412,287 1,416,199 0.671 1705 0.626 127.81 126.10 2,101,443 WM 1104 M 55 135*M
2.80 1.419,134 1,421,942 0.674 1.768 0.623 121.30 122.46 U 2.110.461 54A PU OW $1.73 13071
2.90 1,425,316 1,427,171 0.676 1.744 0.620 115.31 119.03 2.1i1.4 ' SIVA SA PU 77.94 132.33
3.00 1.430,002 1,431,934 0.678 1.721 0.618 109.77 115.81 #S 2113340 MA PU MA 74.41 12"2.
3.10 1,435,955 1,436.272 0.680 1.600 0.615 104.6 112.79 2,113,174 UA #W PU 71.14 118458
3.20 1,440,520 1,440.223 0.6801 1679 0.613 0.60 109.95 ,1U13,951 PA PU 3/ 011,09 114.51
3.30 1,444,674 1,443.624 0.503 1.660 0.611 95.08 107.20 011 2,114••77 PU #U PU 526 111.02
3.40 1,.448,433 1.447.106 0.654 1.643 0.60 91.56 104.79 2ll,ý 115* PU PUA PU 62A4 16.056
3. 1,452,752 1.450,896 006 1.622 0.606 86.64 101.81 2.116,11 PU OP PU 85.54 144.54
3.60 1.456.645 1.454.331 0.667 1.502 0.604 82.48 00.02 2,1160157 MA PUk P 56.7 1011.
3.70 1,460,157 1,457,444 0.60 1.584 0.602 78.46 96.40 i 2,117A PU PU pU 54.6 •0 0.45
3.80 1,463.327 1.460,27 0.689 1.566 0,600 74.75 93.95 M M 2, 15246 O PU PU P 1.53 5W AS
3.09 1.486,610 1,462,820 06.00 I 5s0 0.5 71.32 91.66 2.16.I PU A P P 4024 2
4.00 1.460,780 1,465.156 0V1 1 .536 050 6.15 0.50 61 119.512 PU PUA P 47.11 15
4.10 1,471.124 1467,271 0653 1.522 0.594 65.22 87.49 2,120,0" OPU P P 45.14 "m
4.20 1,473,247 1.469.127 0.693 11.0o 0.592 62.51 65.60 Z20,1 02 PU PU PU 4331 $05.
4.30 1,475.172 1,470.951 0.63 1.496 0.591 60.00 83,A3 M 2,121.01 111 P P U 1MA 41 A 1 83.8
4.40 1.4769020 1,472.552 0 694 1.045 0.50 57.65 82.17 2,121,551 PU PU PU 46.05 Sim

50 1.476,500 1.474.014 0.695 1 474 0.56 55.52 60.61 ý 2121.9 PUA PU O P 38.57 80.4
4.60 t.478.063 1,475.352 0605 1.464 0586 53.52 79.16 13 i=464 PU a" P 3720 I.
4.70 1.481.269 1,476,578 0.696 1.454 0.565 51.66 77.79 Sk Z 122.1 PU PU PU 25S3 t7.11
4.80 1.482.469 1,477,702 0.696 1.445 0.584 4.093 76.51 MO N 123`164 S" PU P 34.75 75.71
4.90 1.483.564 1.476.736 0.696 1.437 0U53 48.33 75.31 Z.114513 PU PU PU 33AS 74*6
4.00 1483564 1I470,736 0,696 1.437 V 053 48.33 75.31 2,* 21 3 PU PU PU 3365 74A6
4.0 143,504 .470736 0.666 I437 0.503 4.33 75.31 Zl A513 PU PSU P 33* 74AQ
4.90 1.403,564 1,47,736 0,606 1.437 0563 46.33 75.31 i 2,213 ~ PU P 33* 74A*
4.90 143.564 1,478.736 0.66 1.437 0.53 4".33 75.31 21A513 PU P" IP 33AS 74*

1,483,64 1 1478.736 0.696 1.437 0.583 48.33 75.31 M 2,12413 PU MP PU 33*5 74A6
4.90- 1.483,564 1,476.736 0.606 1.437 0.563 48.33 75.31 ## 13 3123 OVA PU PU 33A5 76A5
4.90 1,463,564 1.470,736 0.66 1.437 0.563 48.33 75.31 .1 t3l PU PU PU 33. 74AO
4.90 1.483.164 1,478,736 0.696 1.437 0.583 48.33 75.31 2,1 3113 p" PU A PU 33* 74A6
4.90 1.483,564 1,478,736 0.696 1.437 0.583 45.33 75.31 0 2123,513 fPkU PU 33.60 7440
4.90 1,463,564 1,470,736 0.606 1.437 0.583 46.33 75.31 2,12313 P PUIA P 33A5 74A6

1,483,564 1.478,736 0.696 1.437 0.583 48.33 75.31 05 2.123,513 PWU PA PU 33.6 74AA
4.90' 1,463,564 1,478,736 0.696 1.437 0.583 48.33 75.31 2,014,513 P•U P PU 33.5 74A*
4.90; 1,483,564 1t476,736 0.696 1.437 0.583 48.33 75.31 2.124,13 PU PUA PU 33A5 74.40

T49 1.453.504 1,478.736 0.606 1.437 0.583 40.33 75.31 2.M 3 • P• PU• PU 33.5 74.
4.90 1,483.564 1,478,01 0.606 1.437 0.563 48.33 75.31 0 M 123,513 AU S PU 33,05 74A0
4.90 1,483,564 1.476,736 0.696 1.437 0.583 45.33 75.31 2.13 ,S13 RU PU PU 33.65 7440
4.90 1,483.564 1,478,736 00.6 1.437 0.53 48.33 75.31 .8.0 3,513 PU PU PU 33*5 74*5
4 .90 483,564 1.476,736 0606 1.437 0563 45.33 75.31 i ,124,513 PU PU PU 33 74*6
4.906 1.483.564 1,478,736 0.606 1.437 0.563 46.33 75.31 2.122,513 PU PU PU 33.60 7440
4.90 1.4:3.564 1.470.736 0.560 1.437 0.583 48.33 75.31 2,123,513 PU PU P 3 74*
4.90 1.483.564 1,478.750 0.606 1.437 0.56.3 532 75.31 = 23,1 PU P 33 74*
4.90 1,493,564 1,47. 0.696 1.437 0. 53 48.33 75.31 _ .924.513 IA,4 1 P U 7

CCW DAl

267.25

Total
CCW Flo.

gpm

0.10

# CCWI-I
rCW Duty
per ItX

emeBhtO~

91.08

CCW
Temrp

T4.o

54.06158.40 17A.65 3
246.32 153.04 171.24 7.358 253.60 8,106 3 04.56 54.01
233.58 147'91 164.27 7.358 240.94 8,100 3 60.31 53.19
221.62 143.04 157.72 7.356 228.97 8,100 3 76.32 52.41
210.41 136.44 151.57_ 7.358 217,77 8,100 3 72.59 51.65
199.93 134.08 146.82 7354 207.28 8.100 3 69.09 50.03
190.13 129.97 140.43 7.358 197.49 8.106 3 65.83 50.25
181.00 126.10 135.46 7.358 16.36 8,100 3 62.79 49.60
172.49 122.46 130.71 7.358 179.04 8,150 3 59.95 48.90
164.06 119.03 12S.33 7358 171m92 8,100 3 57.31 48.39
157.18 115.81 122.25 7.358 164.54 8,100 3 54.85 47,4
150.32 112.79 11B.45 7.358 157.68 8,150 3 52.56 47.32
143.94 109.95 114.91 " 7.358 151.30 8,1001 3 50.43 46.82
138.01 107.28 111.62 7.358 145.37 8,106 3 48.46 46.36
132.50 104.79 108.56' 7.358 139.66 8,100 3 46.62 45.92
125.90 101.81 104.4 7.35 133.35 8,106 3 44.45 45.40
119.96 99.02 101.5 7.358 1271M2 :,100 3 42.44 44.91
114.35 96.40 98.45 7.35S 121.71 8,100 3 40.57 44.45
109.16 93.95 95.55 7.354 116.51 6,100 3 3e6.4 44.02
104.3 91.66 92.A5 7.350 111.69 I,100 3 37.23 43.61

99.86 69.50 90.35 7.358 10721 8,106 3 35.74 4324
95.70 07.49 88.02. 7.358 103.06 8,100 3 34.35 42.88
91.84 65.60 85.95 7.356 99.19 0,100 3 33.06 42.55
$825 03.83 83.84 7.358 95.61 8,100 3 31.87 42.24
84.93 62.17 81.98 7.358 92.29 S.10W 3 30.76 41.94
01.84 60.61 60.24 7.35 89.20 8,100 3 29.73 41.67
78.96 79.16 78.62 7.356 96.32 8,100 3 28.77 41.42
7628 77.79 77.11 7.358 83.64 8,100 3 27.88 41.16
73.79 76.51 75.71' 7.358 $1.14 8.100 3 27.05 406.95
71.46 75.31 74.40 . 7.358 78.02 8,100 3 2 36.27 , 640.75
71.46 75.31 74.40 7.356 78.82 8,100 3 2627 40.75
71.46 75.31 74.40 7.35 78.82 0,100 3 2627 40.75
71.46 75.31 74.40 7.358 78.82 8.100 3 2627 40.75
71.40 75.31 74.40 7.356 78.82 8,100 3 2627 40.75
71.48 75.31 74.40 7.358 70.82 8.100 3 2627 40.75
71.46 75.31 74.40 7.358 780.2 8,100 3 2627 40.75
71.46 75.31 74.40 7.350 781.2 8,100 3 2627 40.75
71.46 75.31 7440 7.358 780.2 8,100 3 26.27 40.75
71.46 75.31 74.40 7.358 78.82 8.100 3 2627 . 40.75
71.46 75.31 74A4o 7.358 78.82 8,100 3 2627 40.75
71.46 75.31 74.401 7.358 78.82 8.100 3 2627 40.75
71.46 75.31 74.40 7.358 7&.82 8,100 3 26.27 40,75
71.46 75.31 74.40!i 7,358 78,82 8,100 3 26.27 , 40,75
71.46 75.31 74.40 7.358 78.82 8,100 3 2627 40.75
71.46 75.31 74.40 7.358 78,62 8,100 3 26.27 40.75
71.46 75.31 74.40 7,358 78.62 8'100 3 26.27 40.75
71,46 75.31 74.40 7.358 7Z,2 :.100 3 2627 40.75
71.46 75.31 74.40 7.358 76.63 8.100 3 26.27 40.75
71.46 75.31 74.40 7.358 78.62 0.100 3 2627 40.75
71.46 75.31 74,46 7.358 78.82 .100 3 26.37 40.75

71.4 7531
74.40
74,40' 7,358 78.82 8.100 3 26.27

40.75
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ISDCn x (ow ndiu, I I

Time Step Q(D) P(pp) Prd- Total No SOC Tube
Ha

hm hm mmft degF/nr 0,g. r i Tto, .T 8o m1 Pr f T;.M T.o- .. I - I To T -.

4.90 0.00 41.150 1.5 -71.46 -28.81 -2n.19 1 3000 315 123.64 75.31 4346 96 40. 7 4

4.90 0.A0 41.150 1.5 -71.46 -28.81 -26.19 I 3000 315 123.64 75.31 436 96 40.70 74A

4.90 0.00 41.150 1.5 -71.468 -21 -26.10 3000 315 123.64 75.31 43 965 4V.65 74
4.90 00 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 44 N 40.75 74A

4.90 0.60 41.150 1.5 -71.46 -28.81 -28.19 _ - 3000 315 123.64 75.31 4W 96 40-75 74•

4.90 0.80 41.150 1.5 -71.46 -29.81 -26.19 1 3000 315 123.64 75.31 484 86 40.75 MA

4.90 0COW 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4 N 40.75 4.4

4.90 0.0 41.150 1.5 -71.46 -28.81 -2.10 1 3000 315 123.64 75.31 4246 96 40.75 74.4

4.90 0.00 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 46 96 40.75 74.40

4.90 0.MO 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4246 5 40.75 4

4 90 0.60 41.1Mo 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4M(6 95 40.75 74,4

4.900 0.00. 41.150 1.5 -71.48 -28.81 -26.19_ 1 3000 315 123.64 75.31 4246 95 40.75 7

4.W0 0,00 41.150 1.5 -71.4$ -28.81 -26.19i 1 3000 315 123.64 75.31 4240 95 40.75 74

4.900 001 41.150 1.5 .71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4346 9 40.75 74.

4.90 0.00 41.150 1.5 -71.48 -28.81 -26.19 1 3000 315 123.64 75.31 4246 66 40.26 74.40

4.00 08 41.150 1.5 -71.4$ -28.81 -28.19 1 3000 315 123.64 75.31 4346 95 40 7 4.40

4.90 0.800 41.150 1.5 -71.48 -28.01 26.1 3000 315 123.64 75.31 4246 95 40.75 74
4.90 0.00 41.150 1.0 -71.46 -281 -36.19 1 3000 315 123.64 75.31 434 98 4OS 74AD

4.90 0.0 41.150 1.5 -71.48 -28.81 -26.19 1 3000 315 123.64 75.31 4346 96 40.75 74AO

4.00 0.0 41.150 1.0 -71.4$ -28.81 -26.109 1 3000 315 123.64 75.31 43 9516 40. .40

4.90 0.80 41.150 1.5 -71.46 -28.81 -26.19 1 3000 315 123.64 75.31 4246 45 40.75 74
4.90 0.00 41.150 1.05 -71.4$ -28.81 -2619 1 3000 315 123.64 75.31 4M 95 0 741 O

4.90 8.8 41.150 1.5 -71.46 -28.81 -2819 1 3000 315 123.64 75.31 4246 95 40.75
4.90 8.80 41.150 1.5 -71.48 -28.81 _2 19 T 3000 315 123.64 75.31 421 96 40.75 74.4

4."0 PA80 41.150 1.5 -71.48 -28.81 -26.19 1 3000 315 123.64 75.31 446 965 40.75 74.40
4.00 1 .00 41.150 1. -71.4$ -20.81 -28.19 3000 315 123.64 75.31 44 80 40.71 74
4.90 0.0 41.150 15. -71.46 -28.81 -619 1 3000 315 123.64 75.31 4346 5 40.75 74,40
4.00 0.0• 41.150 1. -71.4$ -28.81 -2681 1 3000 315 123.64 75.31 4346 95 417% 74.40

4.00 0.80 41.150 1. -71.48 -28.81 -2819 I 3000 315 123.64 75.31 43 85 40.75 74A

4.90 0.80 41.150 1.0 -71.48 -28.81 - 19 3000 315 123.64 75.31 434 95 40.7 74A5

4.90, 0.600 41.150 1.5 -71.4M -28.81 -26.19 1 3000 315 123.64 75.31 4246 95 4.75 74A
4.90 0.00 41.150 1.5 -71.48 -28.81 -26.19 1T 3000 315 123.64 75.31 4386 0 40 7 4A

4.90 0.W k 41.150 15 -71.48 -28.81 -2.19 1 3000 315 123.64 75.31 4246 85 40.75 74!0

4.90W 0 41.150 1.5 -71.48 -28.81 -28.19• 1 3000 315 123.64 75.31 4286 95 46.75 74.40

4.90 0.W0' 41.150 1.6 -71.45 -28.81 -28.19 1 3000 315 123.64 75.31 42 5 40.75 4A

4.90ý 000 41.150 1.5 -71.48 -28.81 -26.19ý 1 3000 315 123.64 75.31 4248 95 40.75 744

4.90 i 0.801 41.150 1.ý -71.45 -28.81 -2681! 1 3000 315 123.64 75.31 4246 es 40.76 74
4.00W 0W8 41.150 1.0 -71.48 -28.81 -26.1;1 1 3000 315 123.64 75.31 4m 95 40.75 74A4

4.00 0.44i 41.150 1.5 -71.48 -28.81 -28.19: 1 3000 315 123.64 75.31 4386 80 40.• 74A5

4.90 6I.901 41.150 1.5 -71.46 -28.81 -28.19 I 3000 315 123.64 75.31 4286 9 4.75 4

4.00 6.00 41.150 1.6 -41.08 -20.81 -28.19 1 3000 315 123.64 75.31 43 95 40.7S 74.40

4.90 __ 801 41.150 1.5 -71.46 -28.81 -26.19 I 3000 315 123.64 75.31 446 95 40.75 4A

4.io 00 41.150 1.0 -71.46 -20.81 -628 1 3000 315 123.64 75.31 43 96 4 7 4.40

4.00 & 41.150 1.0 -71.48 -28.81 -28 191 3000 315 123.64 75.31 4346 80 40,71 7,4.

4.90 0.000 41.150 1.5 -71.46 -28.81 -1 3000 315 123.64 75.31 4246 98 40.76 4.4

4.901 0010 41.150 1.5 -71.48 -28.91 - 19 1 3000 315 123.64 75.31 4246 95 40.75 74.40

4.00 0.80' 41.150 1.5 -71.48 -28.81 -268 1 1 3000 315 123.64 75.31 4246 95 40.75 74
4.00 0.80 41.150 1.5 -71.46 -28.81 -268. 1 3000 315 123.64 75.31 4346 96 40.75 74,40

4.W0 00 41.150 1.5 -71.46 -28.81 42. 19 I 3000 315 123.64 75.31 4m 95 40.0 746 4
M480 Ct 1.5| 15l -71.46 4,18.81 _ .26.19_ _1 3000 31S 123.64 75.31 41M 91 410.76 74AC

4.90 .l80 41 .150 1.0 -71.46 -28.81 -26 19 1 3000 315 123.64 75.31 43" 80 40.75 74AO

7.289 36.194 1.5 -78.74 - . 2 3000 315 130.00 78.02 41 4 45 44.3 77.3
I ___ ___ 0.09 ____ ____ I i I I I I

Caml-PMl4-3 Att2-3 SOC_CooldomnTime33F.xls; Cooldo32 11 3/292008,12152 PM



Calc 17321-01-P4A44-2, Shutdown Cooing Time Aftschment 2. Page 132

--f I I I I 1 - - - - 7 1 1 1
•ime Tube 0,56

t- I Cnaoe tho M w R . h82.F | Ttave k,0 C5  em k Vel Re Pt h (85.A1- kal.-F Udirty
I .2- - I - I ) 63.5 4 1 - -)

4.90 99.48 61.65 0.9967 4 6OE-04 0362 5.60 40,800 4.5648 1373 57.57 62.36 0 5 7ME904 0.341 3.U 62930 1481 5 8.629 423.21
4.90 99.48 61.65 0.9967 4604E-04 0362 5.60 40,800 45648 1373 57.57 62O38 0.666 7.?Z-44 0.341 SAM 620 L248 962 8.62n 423.21
4.90 5048 61.65 05067 4.60-04 0 362 5.606 40.800 4.5648 1373 675 U6 06 7AI1644 0.341 1.5 am Sim 66 8.629 42321
4.90 99.48 61.65 0.9967 4.60E-04 0.362 5.609 40600 45646 1373 57.57 6 0.699 7*.,04 0.341 1 62130 4 662 8.629 42321
4,90 99.48 61.65 0.8967 4.60E.04 0.362 5.609 40,800 4.5640 1373 57.5 U23 7.516E04 0.341 3• 62*30 8465 9662 8,620 423.21
4.90 99.48 61.65 06967 4.60E-04 0.362 5.609 406800 4.5640 1373 W7AY 6 0U.8S 7.616,04 0.341 &M 41130 m M62 8.629 423.21
4.90 99.46 61.65 009967 4.606-04 0.362 5.609 40:800 4.564 1373 $7.5 6.36 SAM 5 4 0?M 41 36S2 6230 645 662 8.629 423.21
4.90 "6.48 61.65 0.99567 4.60E-04 0.362 59609 40O00 4.564 1373 6.57 .36 0*6 7.64E-04 0"3I SAN 02 0246 62 8.429 42321
4.90 99.48 61.65 0.9967 460E-4 0.362 5.609 40.800 4.5646 1373 57.87 6236 666 T6E744 0.341 U6 6280 24 662 8.629 42321
4.90 99.48 61.65 0.9967 4+60.E04 0.362 506 40.800 4.5646 1373 7.67 6. DAM6 7.81E04 0.34t &W 236 52685 M2 8.629 42321
4.90 99.48 61.65 0.9967 4+604E04 0.362 5109 40.800 4.5648 1373 57.57 "2 #AM 6 607*1644 0,341 3*62 62,930 &2485 966 8.629 42321
4.69 99.40 61.65 0.9967 4.606E04 0.362 5.609 40.600 4.5648 1373 57.57 62.36 6 7*904 0.3L41 3M2 6230 0246 902 8.626 42321
4.960 99.4 61.65 0.9967 4160E-04 0.362 5.609 40.800 4.5648 1373 57.57 $am D56 7*9E044 0.341 3 62"63 25 662 8.629 42321
4.90 99.40 61.65 0.9667 410644 0.362 5109 40.800 4.5648 1373 57.57 ".A6 6 7*E-044 0.341 3m 623 2M 6 8.6&2 42321
4.90 66.48 61.65 0.9667 4604E-4 0.362 5060 40.800 4.5648 1373 57.7 • 23 U 01 T6I* 44 0.341 3Jm 62.6 W 6 8.629 42321
4.90 99.46 61.65 0.9067 4.60E604 0.362 5109 40.800 4.5648 1373 57A.7 236 09995 7*41E44 0.341 3A 02"1 62465 M 8.629 42321
4.90 99.48 61.65 0.9667 4.606-4 0.362 5100 40,800 4.5646 1373 7*7 6235 6*667A9E-4 0•341 3ý 626 UM 62 8.629 42321
4.90 99.48 61.65 01967 4.60E644 0.362 51609 40.800 4.5640 1373 57.57 . 0 5 7A1E.44 0,14 1 3m 62.00M) 82. 62 8.629 42321
4.9-0 99.48 61.65 0.9967 4606E-4 0.362 5100 40.800 4.5648 1373 SIX 6 6q. 7.81E*94 0.341 3m8W ft= 6.46 6 8.426 42321
4.90 9.48 61.65 0.9667 4.6DE-04 0.362 5106 406.00 4.5648 1373 57.67 M36 5166 7.104 0341 3M 62*36 61.246 66 8.6269 42321
4.90 99.48 60.65 0.6667 4.60E-O4 0.362 5.609 40.800 4.5648 1373 57.57 62.8 0OM 79E6404 0.341 3m $2,530 82485 66 8.629 42321
4.90 99.40 61.65 0=9967 4.60E644 0.362 5.606 40.606 4.5646 1373 57.5 63 0.9995 7.81604 0.341 3M 82A.6 624 662 8.626 42321
4.90 99.48 61.65 0.9967 4.60E604 0.362 5.609 40.800 4.5646 1373 97.57 62.35 0.05 7*15•44 0.341 m 92"0 6246 00 62 8.626 423,21
4.90 99.48 61.65 069967 460E-04 09 362 5109 40.800 4.5648 1373 7577 6236 065 7.896E4)4 0.341 3M 62.5 6 .2465 M 8.629 42321
4.90 99.48 61.65 069967 4.60E64 .362 5j09 40.600 4.5648 1373 :7.57 W-38 666 7*B1E44 0.341 3,m 2,30 8.24 662 8.629 42321
4.90 99.48 61.65 0.9967 4.606404 0.362 5109 40,800 4.5648 1373 57*.7 6238 0.6 6 .657144 0.341 3M 62*30 846 66 8.629 423.21
4.90 99.48 61.65 01007 4.60E904 0.362 5109 40.800 4.5648 1373 57.57 62.38 BIRDS 7.81654 0.341 3m 620 24 662 8.628 42321
4.90 99.48 61.65 069867 4.606E04 0.362 5.609 40.800 4.5648 1373 67.57 V-.8 DIM 7.81E-44 0.341 3m 62A*3 0 2 65 942 8.626 423.21
4.90 DO.40 61.65 0.9967 4.60E.04 0.362 51809 40,00 4.5648 1373 5757 62.38 0.966 7.*1E4 0.341 SAM 620 2845 662 8.629 42321
4.90 99.40 61.65 0.9967 4.60E604 0.362 5109 40.800 4.5646 1373 7.57 • 6. 0.9995 7.61E.04 6.341 3m 62*3 3.4m W 8.629 423.21
4.90 99.48 61.65 019067 4106E4 0.362 S109 40.00 4.5648 1373 67.577 42.38 M * • 5 11E.04 0.341 3M 6266 24 652 8.629 42321
4.90 99.40 61.65 0967 406E-04 0.362 510 40.600 4.5648 1373 7*7 • 2,35 01605 7. .E44 0.341 3m 62"36 2465 N2 8.629 42321

4.90 99.48 61.65 0.9967 4604E-4 0.362 5.609 40,80D 4.5648 1373 57.57 02-.3 WM TOE-7 4 0.341 3m 6.650 •20•4 M 8.626 42321
4.90 99.48 61.65 0,9967 4.60E644 0.362 5109 40.600 4.5646 1373 57.67 6238 069066 71E44 0,341 SAM WM 8205 66 8.629 42321
4.90 99.48 61.65 0.9967 4.60E644 0.362 5A09 40,600 4.5646 1373 57.*7 SZ3 6 DIM665 iE604 0.341 3A 62)M 8245 62 8.629 42321
4.9- 99.46 61.65 0.917 4.60E604 0.362 5060 40,600 4.5648 1373 57A7 02.38 6 7ZIE-04 0.341 3,.5 62130 82485 62 8.629 42321
4.90 9948 61.65 0.9667 4.60E644 0.362 51S09 40.800 4.5646 1373 57.7 P.36 666 7A6E4-4 0.341 3AmS 62*3 952M 66 8.629 42321
4.90 99.48 61.65 009967 4+60E-04 0.362 5109 40,800 4.5646 1373 57*7 623 D15 ,81644 6341 3m 62030 63455 6 8.629 42321
4.90 99.48 61.65 0.9967 4+60E-04 0.362 5100 40.800 4.5646 1373 7*57 6236 0.6 67*81E04 O4 3mW 62*W 6.465 8M2 8.629 42320
4.90 99.48 61.65 069967 410E604 0.362 5109 40.800 4.5646 1373 6757* 0 83 CAM 6 7* 4 OL341 3m 62.30 245 W82 8.629 42321
4.90 99.48 61.65 0.9967 41E-04 0.362 SN09 40,800 4.5640 1373 6577 M30 DAM 71*644 0.341 3.m 42.80 6-2495 912 8.629 42321
4.90 99.46 61.65 0.9967 4.60E-04 0.362 5109 40.800 4.5646 1373 57.57 "2 UM 7.81E*04 0.341 3m 82J6 B2465 862 8.629 42321
4.60 99.48 61.65 0.9967 4.606-04 0.362 5186 40800 4.5460 1373 6757 a23 0.6665 7*644 06.341 3m 62*00 82465 M 8.629 42321
4.90 99.4 61.65 0.9967 4.60E604 0.362 5.609 40,800 4.5646 1373 57.• 7 6 013 DA 7*9644 0.341 SAW 625 82M M 8.626 42321
4.9D 99.46 61.65 0.667 46064E4 0.362 5109 40.800 4.5648 1373 87*7 635 6.M 7.81E*04 6161 3AM 02"06 2405 $62 8.629 423.21
4.90 99.48 61.65 0.9967 4600A 4 0.362 5A09 40.600 4.5648 1373 5747 62.8 6.96i657 64 0.341 3m652 62,910 6.2405 8.629 42321
4.90 99.48 61.65 0.9967 4160E604 0.362 5M09 40.800 4.5640 1373 57.*? 833 5AM65 7IE504 0.341 3m 62*930 824 66 8.629 423.21
4.90 99.48 61.65 0.9067 416044 0.362 560N 40.000 4.5648 1373 87.57 82.3 665 7*9644 0.341 3m 62030 &2485 66 8.629 423.21

4.90 99.48 61.65 0.9967 4.606-4 0.362 5.609 40,800 4.5648 1373 WIT* 3 CAM66 781E1-04 0.341 3m05 86 62465 66 6.629 42321

4.90 99.48 61.65 0.9967 4.60E-04 0.362 5.609 40.600 4.5648 1373 $7,07*• 665 7.8tE964 0.341 3m 62 30 5.248 O6 &.629 42321

7.29 104.01 61.55 0.99068 4.390E04 0.364 S10A 42,731 4.3292 1402 9626 62.37 9.0893 7.62644 0,342 3.82 84*45 6.0t16 881 8.638 426 12

Cao,.PM-44-3 AU2.3 St3C Cooldown~im~33F.oxas Coo~oldoeI 16J815P
3U29MOO8, 12:52 PM



Cac 17321-1-P14-44-2 Shutdoý Cooing Time Attachment 2, Page 133

lime SDC HX tube side SOC D4*y Tt,o Tso , c Duty Total CCWH CCW Dty CCW

_1Te ) te rate Iterate olther CCW Flo per HX Temp

hr.C NTU Q 1 ff0W7;!DT TtIo W 8W5p ,C NTU ee56 DT.l Tso Bt.e e nml~buft gpm reeOte T.,o

4.90 1,413,564 1,47,736 0,696 1.437 0.583 48.33 75.31 O t 12,1•3,11 4A36 1.437 • 33.9U6 74.40 71.46 75.31 74.40 7.358 78.82 8,100 3 2627 40.75

4.9 1.483.564 1,478,736 0.696 1.437 0.53 48.33 75.31 2,1M$2353 1.436 1.43? 011 3368 U 74.A4 71.48 7M.31 74.40+ 7.358 78.62 8,100 3 26.27 40.75

4.90 1,483.564 1.478,736 0.696 1.437 0+.83 48.33 75.31 2.23,582 3 Wil 1437 36. 3. 74.46 71.46 75.31 74.40 7.358 78.82 8,160 3 2627 40.75

4.90 1,483,564 1,478,736 0.686 1.437 0.583 48.33 75.31 2,M133,513 8.3 1.A37 A 33. . 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.80 1,483,564 1.478.736 0.696 1.437 0.583 48.33 75.31 II 2.t23513 1A.36 1.437 * 33.6 74A0 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.90 1.483,564 1,478.736 0.696 1.437 0.583 48.33 75.31 11 2,1021,501 1.436 1.3 W" 33.68 74.40 71.46 75.31 74.40 7.358 78.82 ,100 3 26.27 40.75

4.80 1,483.064 1.478,736 0.696 1.437 0.583 48.33 75.31 , Z23.513 1.416 A1.43 ON 33 74A0 71.46 75.31 74.40 7.358 78.82 8.100 3 26.27 40.75

40 483.564 1,478,736 0.686 1.437 0.183 48.33 75.31 0110110 3 12.•1 4 1.4137 MA 33. 74.40 71.46 75.31 74.40 7.318 78.62 8,808 3 26.27 40.75
1,483.564 1.478.736 0.696 1.437 0.583 48.33 75.32 OMM 2:',23.513 M36 1,437 MA 33.11 74A0 718A. 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.90 8,483.564 1.478,736 0.696 1.437 0.883 48.33 75.38 M 2..51• A .436 437 3M 26 74.48 71.46 75.31 74.40 7.350 78.82 8.100 3 26.27 40.75

4.90 1,483,564 1:47736 8696 1,437 0.583 48.33 75.31 6 2,123,5 1.436N 1,437 AM 3. 74.40 71.46 75.31 74.40 7.358 78.92 8,100 3 26.27 40.75

4.90 1 ,483564 1478736 0696 .437 0.583 48.33 75.31 Z 12,513 1436 14A37 OVA. 33. 744 71.46 75.38 74.40 7.358 78.82 8,100 3 26.27 40.75

490 8.483564 1,478,736 0.696 1.437 0.583 48.33 75.31 # 1 2•3,513 1.46 11.43 3M a" 86t 74.40 71,46 75.31 74.40 7.358 78.82 8.100 3 26.27 40.75

4.90 1.483.564 1.478.736 0.696 1.437 0.563 48.33 75.31 2 ,I135 2 1.436 1.437 R 3. "4.40 71A. 75.31 74.4 7.358 78.82 81100 3 " 26.27 40.75

4.90 1,483.564 1,478,736 0.696 1.437 0.583 48.33 75.31 8 21,6S 1.436 1.437 *V 3 r74A0 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4490 1,483,564 1,478.736 0.696 1,437 0.583 48.33 75.31 in6 ,3513 1.431 1A37 3M 74A0 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75
4.90 81483.564 18478,736 0.686 1.437 0.583 48.33 75.31 i •2. 133,83 8A36 A.43V 3 740148 71.46 75.31 74.48 7.358 78.82 8,100 3 26.27 40.75

4.90 1,483,564 1.4787T36 0.696 1.437 0.563 48.33 75.38 #1 • 2.8,131, .436 1A37 3 33. 74.4 71.46 75.31 74.40 7.358 78.82 .100 3 26.27 + 40.75

4.90 1,483,564 1,478,736 0.696 1.437 0.583 48.33 75.31 Z1 2, 613 1.436 8A37 a" 33 "7 71.46 75.31 74.40 7.358 78.93 8.800 3 26.27 40.75

4 ,90 I483564 1,478,736 0.696 1.437 0.563 48.33 75.31 00111 513 1.438 1.43? ~ 33.6 ",6 71.46 75.31 74.40 7.358 78.82 8.100 3 2627 40.75

4.90' 1483'564 8478.736 0.696 8.437 0.583 48.33 75.31 21 23,513 1,436 IA37 a" 33.65 7440 71.46 75.31 74.40 7.356 78.82 8.100 3 26.27 40.75

4.90 1.483'564 1,478,736 0.696 1.437 0.513 48.33 75.31 2, 212013 1.436 1.437 SA 33.6 74.40 71.46 75.31 74.40 7.358 78.82 8.100 3 26.27 40.75

4.00 1.483.564 1.478.736 0.6986 1.437 0.583 48.33 75.31 3, 8120,151 1.436 1.437 W. 331 7440 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.90 1,483,564 1.478.736 0.696 1.437 0.563 48.33 75.31 2N.21123,813 8.436 1.437 *WA 33.6 74.40 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4490; 143,564 1.478.736 0.696 1.437 0.583 48.33 75.31 8 2.2013A 1.438 1.437 3M 33.65 74A4 71.46 75.31 7440 7.358 78.82 8,100 3 26.27 40.75

4.. 90' 18.483,564 8,478,736 0.696 1.437 0.583 48.33 75.31 8 2,12"13 1.436 1.437 3A 33.68 74.46 71.46 75•.3 74.48+ 7.358 78.82 8,100 3 26.27 40.75

4.90 1,483,564 1.478.736 0.696 1.437 0.583 48.33 75,318 2,123,13 1.436 1.43? IA 33A6 74A4 71.46 75.31 74.408 7.358 78.82 .100 3 26.27 , 40.75

4.90 1.453.564 1,478.736 0.656 1.437 0.583 48.33 75.31 W 2,213,513 1.436 1.437 P" 33.8 74A4 71.46 75.31 74 40 7.358 78.82 8.800 3 262.7 40.75

4.96 483.564 1,478,736 0.696 1.437 0.583 48.33 75.31 2,123,513 1A.36 1.437 3M 33.6 74.40 71,4. 75.31 74.48 7.358 78.82 8,100 3 26.27 40.5
4.90 1.483.564 1,478.736 0.696 1.437 0.563 48.33 75.31 2.2,|r513 I,436 1.437 RM 33.8 74,40 71.46 75.31 74.40 7.358 78.82 8,100 3 2627 40.75

4.90 8.483,564 1.478.736 0.696 1.437 0.563 48.33 75.31 20131 1.436 1.437 *" 33.86 74A. 71846 75.31 74.40 7.358 78.82 8,800 3 26.27 40.75

4 90 18483,564 1.478.726 0.696 1.437 0.563 48.33 75.31 2.823513 1.38 1.43?7 OA 33* 74.40 78.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.90 1,483,64 1.478,736 0.696 1.437 0.583 48.33 75.31 3513 1.436 1.437 M 33. 74,40 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75
4.90 1.463.564 1,478,736 0.696 1.437 0.563 48.33 75.31 OE 121 W1438 1.437 I 33.W86 74.40 71.46 75.31 74.40 7.358 78.82 8,I00 3 26.27 40.75
4g90 1,483564 1.478736 0.96 18437 0.583 48.33 75.31 0 .112,513 1.436 1.437 M 33 74.A4 71.46 75.31 74.4A 7,358 78.82 ,8100 3 26.27 40.75

490 18483:564 18478,736 0.696 1.437 0.53 48.33 75.31 ##N W ýt 13 1.438 1.437 33.85 74 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

4.90 1,4830564 1.478,736 O.68 1.437 0.583 48.33 75.381 2, 12t0513 .436 1.3? M 3365 74.4 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75
4.90' 1.483,564 1.478,736 0.696 8.437 0.583 48.33 75.31 2.2 3,13 I 1.43S 1.437 MA " 74.4 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75

490 1,493,564 1,4780736 0.686 1.437 0.583 48.33 75.31 2.123,583 1,436 1 A37 MA 33,6 74.4 78.4 75.31 74.40 7.358 78.82 8,100 3 2627 40.75
4.90' 1.483W 8478736 0.696 1.437 0.583 48.33 75.31 Z123,13 1.43 1.437 a" 33.5 74A. 71.46 75.31 74.408 7,358 78.82 8.100 3 26.27 + + 40.75

4.90 .4,83.M 1,478. 736 .696 1.437 .583 48.33 75.31 1 1 123,513 1.435 1.43? a"W. 3345 74.46 71.46 75.31 74.40 7.358 78.82 0,100 3 26.27 40.75

4 190 8,463,564 1,478,736 0.656 1.437 0.583 48.33 75.31 Z123,513 1.436 1.437 SMI um 74.40 71.46 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75
490t t,453,W5 1,478,726 0.696 1,437 0.563 48,33 75.38 2,12,53 5.436 1.43 3 33.86 74.46 71.46 75,31 74.40 . 7.358 78.82 8.100 3 - 26.27 +40.75

4 ,483.W 1,478.736 0.690 1.437 0.583 48.33 75.31 5 3 2,J23,513 1.438 1.437 P" 33.6 74.40 71.46 75.31 74.40A' 7.358 78.82 8,100 3 26.27 _ 40.75
4.0 3 564 8,478,736 0.696 1.437 0.583 48.33 75.31 8 2,1235183 1.4361 lA37 3 33A5 74.40 71.46 75.31 74.408 7.358 78.82 6.800 3 26.27 40.75

4.90 1,48356 471,736 0.696 1.437 0.583 48.33 75.31 M 2,123.813 1.438 1,437 EM 33.88 74A.4 71.46 75.31 74.401 . 7.358 78.82 8,100 3 2627 1 .75
491,483,564 8,478,736 0.696 1.437 0.583 48.33 75.31 2.825,583I 81N Z.43 . 4137 A 3 33.5 74A4 71.46 75.31 74.40 7.358 78.82 8.100 3 26.27 40.75

1,483,564 1,478,736 0.696 1.437 0.583 48.33 75.31 2.123,813 IA36 1.437 MA 33A5 74.A 71.46_ 75.31 74.40 7.358 78.82 8,100 3 26.27 40.75
4.90 1,483.564 1,478,736 0.696 1.437 0.583 48.33 75.31 2.12,1513 ,A436 1.437 P" 33*6 74.40 71.46 75.31 74.40. 7.358 78.82 8,100 3 26.27 40.75

7.29' 1,481,047 1,476,371 0.696 1.456 0.585 51.98 78.02 2,5120.? UMA a l a MA 38.18 77.37 76.74 78.02 77.37- 7.358 04.10 8,100 3 28.03 41.22J I J I I L _

CaIc-PM-44.3 Art2-3._SDC_CooldoMeTime33F.Xls; Cooldoml I 3Q9/20, 12:52 PM
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Shutdown Cooling Temperature Transient with 33F River Water SDC
Hx Fouling - 0. hr.F4qftlBtu, CCW Hx Fouling - 0. hr-F4qftBtu

Initi RC Temeau, F ]0 I SDC HX CCW HX
In im oI Tim 1 2 2754 Shel Fikn Mu[ 0.09751
RCS Toersree ftear 8 houms <130 Shot Film Re power 0.61709
Time after tdp to 13OF Pdmawy Coolan Tefnp 5.07 "•al CCW to SDCW law85 Shel Fire Pr power 0.333•
Time after SOC ntetelon to 130F PC T"mI 3.1 CCW Flow S

t
ep Teon 275 Foung (totl -55 side) 0

Dewy heat equftobnum at 90F toer"tep 0.00 2 1X Te" 110 0.00418 0.004
a I No SO C• (Per excit

Time )TOW a dTrc NOt Tube d

hm hls rnetut degF/hr 0, gpm Pi TO. T1,o Q.opI Pi T.i Ts.o

2.00 0.1 54.96 19.5 -181.11 -106.64 -96.95ý 1 3000 315 350.00 217.53 1990 66 44M9 241
2.10ý 0.10 54.107 19.5 -175.66 -102.06 42.78 1 3000 315 340,31 212.34 1"a0 06 OM.21
2.20 0.10 53.300 19.5 -170.44 -97.64 -88.77 1 3000 315 331.03 207,34 1111 99 41.13 23624
2.30 0.10 52.540 19.5 -195.43 -93.39 -84.90 1 3000 315 322.15 202.54 1999 96 46.40
2.40 0.10 51.922 19.5 -160.62 -89.30 -81.10 1 3000 315 313.9 197.02 t09 96 48.10, 2
2.50 0.10 51.143 19.5 -156.00 -85.36 -77.60" 1 3000 315 305.54 193.49 IM 9 47.7` 299.9
2.60 0.10 50.500 19.5 -151.58 -81.50 -74169 1 3000 315 297.79 10924 0990 96 4740 23611
2.70 0.10 49.888 19.5 .147.33 -77.95 -70.86 1 3000 315 290.37 195.17 t066 99 47,9 G.
2.00 0.10 49.305 19.5 -14327 -74.47 467.70 1 3000 315 29329 18126 i19 $6 4L77
2.90 0.10 49.749 19.5 -139.35 -71.13 44.67 1 3000 315 276.51 177.52 1WO 9 16 44 ISO7 M
3.50 0.10 40218 19.5 -194.40 -126.76 -1152.4' 1 3000 315 270.04 131.80 4249 99 1•61
3.10 0.10 47.710 19.5 -184.86 -117.65 -109.95 1 3000 315 259.52 127.74 4240 96 467 1•7•
3.20ý 0.10' 47. 19.5 -175.90 -109.17 -9925: 1 3000 315 247.83 123.92 4246 Is 41
3.30 0.10 46.756 19.5 -167.50 -101.30 -92.09 1 3000 315 23790 120.33 424 96 46.6 77 •2
3.40 9.19 49.307 19.5 -159.50 -94.00 455 _ 1 3000 315 229.69 116.99 426 9 46M 2.7
3.50 9,10 45.576 19.5 -152.96 4722 -7929; 3000 315 220.15 113.79 a6 91 47.4 119.31
3.60 0.9W' 45.490 19.5 -145.91 W0.95 -73.509 1 3000 315 21222 110.82 426 16 46.*7 1I&DO
3.70 9.90 45.059 19.5 -139.69 -75.13 -69.30 1 3000 315 204.86 100.04 4M 35 64.40 112
3.80 0.101 44.973 1.5 -133.92 4B7.75 -37 1 3000 315 190.03 105.43 4249 1 46 094
3.90 0 9.0 44.300 1.5 -127.18 -81.30 -73.98' 1 3000 315 190.05 102.35 4246 95 46.6 5
4.00 t09.0 43.939 1.5 -120.93 -75.49 -8.63 1 3000 315 1 2.9 99.47 4346 9 44." 102.1
4.10 0.0 43.59 1.5 -115.13 -70.04 463.68' 1 3000 315 175.79 96.77 436 99 44.5 9
4.20 9.80 43252 1.5 -109.79 45.01 -59.10 1 3000 315 169.42 9424 4246 95 44.09
4.30 9.99 42.024 1.5 -104.78 -60.36, -54.7 i 3000 315 163.51 91.67 4240 49 92*
4.40 9O, 42.606 1.5 -100.16 -56.06 -50.96 1 3000 315 158.03 89.65 4246 616 43 L
4.50 9.0, 42298 1.5 -95.88 -52.09 -47.5 1 3000 315 152.93 97.58 423 96 42M N.12
4,60 2.10 41.999 1.5 -41.91 -48.41 -44.01 I 3000 315 148.10 95.64 46 95 42.1 6 5
4.70 9.is 41.708 1.5 -8822 -45.02 -40.92 1 3000 315 143.79 e3.02 42 16 4m 3 M
4.80 9.89 41.425 1.5 -44.81 -41.88 -30,00 1 3000 315 139.70 12.11 424 91 4.43 910*1
4.90 0.101 41.150 1.5 -81.64 -38.99 -35.44 1 3000 315 135.99 90.51 426 96 4.6 60.13
5.00 9.W0 40.883 1.5 -79.69 -36.31 -33.01 1 3000 315 132.35 79.02 046 95 41.9*
5.10 9.90 40.922 1.5 -75.95 -33.83 -30.75 1 3000 315 129.05 77.62 42U49 1 41.0 ?
5.20 9.99 40.300 1.5 -73.0O -31.53 -29.96 1 3000 315 125.97 79.31 4246 19 40.92 6 5A
5.301 9.60 40.120 1.5 -71.02 -29.40 -"0.73 1 3000 315 123.11 75.09 4246 9I 4.71 74,15
5.30 0 6! 40.J20 1.5 -71.02 -29.40 -29.73 1 3000 315 123.11 75.09 4246 96 4017 74.5
5.30 t t 40.120 1.5 -71.02 -29.40 -26.73 I 3000 315 122.11 75.09 4246 95 4. 7 41
5.AO 0 N 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 12.11 75.09 424 96 4971 74.15
5.30 0.*9 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4249 U 4930 74.15

5.30 9*09 40.120 1.5 -71.02 -29.40 -24.73 1 3000 315 123.11 75.09 42 6 40.71 74.1
5.30 09.0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4M K 47 74J5
5.30 9.16 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 96 49.79 74.9
5.30" 0.00; 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 424 95 40.71 74
5.30 9.09, 40.120 1.5 -71.02 -29.40 -20.73 1 3000 315 123.11 75.09 42•6 96 4011 74.1
5.30 WO;. 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 424 96 40.71 74.5
5.30 O9, 40.120 1.5 -71.02 -29.40 -24.73 1 3000 315 123.11 75.09 4249 U 40.71 74.1
5.30 0.6 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 424 96 4.71 74.5
5.30 9.00 40.120 1.5 -71.02 -29.40 -26.73 1 30D0 315 123.11 75.09 49 16 4.71 74A.
5.30 9.69 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4M6 9 49.71 74.15
5.30 901. 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4266 U5 49.71 74A5
5.30 9.9164 40.120 1.5 -71.02 -29.40 -26.73 I 3000 315 123.11 75.09 426 16 40.71 74.1
5.30 .9,1 40.120 1.5 -71.02 -29.40 -'0.73 I 3000 315 123.11 75.09 424 W 6 4.71 74.15

Calc-PO-443 A2-3 _SOC_Cooldown~ime33F.ils: Cooldon 212312WO20L812:52 PM
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Ti-e Tube 8

hr. Tt~e..1  
.~ c e e I P r- Ite.e 1.o Cp k a) R br 5(BUW kmtele Udy'1 "I I I - I I I R. I I I I Ia-V

22F | tV.1 h I Cp i m Re Pr ft-F) I~tl U"l

2.00 283.77 55.59 1.0222 1.32E-04 0.396 5.609 12,088 1.2202 2220 146.34 6120 CAN 2UI.04 6.376 1.661 72,24 2.7614 626 9.404 455.j4

2210 276.32 55.93 1.0199 1.37E-04 0.396 5.609 124,730 1.2663 2200 1460 61.2? 6*66 2JI5504 0.376 1.HW 72,3W 2.6671 616 9.370 452.2

2.20 269.18 56,26 1.0179 1.41E-04 0.396 5.609 121.4.6 1..055 2160 1422A3 61.33 0,66 267 0.277 5.665 686 62 9.321 449.73

2.0 262.34 56.57 1.0161 1.46E-04 0.396 5.609 118.276 1.3460 2160 12634 61.U C.*92 3,VF66.4 08376 5.561 6 3.017 689 9.303 44520

2.40 255.79 56.65 1.0145 1.50E-04 0.396 5.609 115196 1.375 2119 136,3 1.44 6 3.2410 0 5.661 6,176 35.564 7SO 9.276 441.25

2.50 249.52 57.12 1f0130 1.55,04 0.39 5.606 112.214 1.4300 2119 133.2 6 6 3 0.374 5*61 6 3,163 71 9.249 428,52

2.60 243.51 57.37 1.0117 1.60E-04 0.395 5.609 109,339 1.4734 2098 130.1 SIM C.6 3.46604 0.373 1.561 62.W 32190 766 9.222 435.26

2.70 237.77 57.60 1.0t04 1.65E04 0.395 5.609 106,566 1.5176 2078 127.8 I6166 OM 3.4662 04 0.372 1 J" I 6N 6 3.367 74 9.197 432.08

2.60 232.27 57.62 1.0063 1.70E-04 0.394 5.609 103.904 1.5626 2058 13" 61A3 CM 43.67f64 0.371 1.661 .307 447 742 9.172 428.97

2.•0 227.01 58.03 1.0063 1.74E.04 0394 5.609 101.345 1.6062 2038 132.7 61,7 O5M 3451-64 8.i379 l 5 66*2 3.6461 76 9.149 425.93

3.00 200.92 58.22 1.0042 2,03E604 0.391 5*09 67.364 1.6796 1910 6 80*4 CAM 4.75E604 0.3950 3A 103,661 4,37= 5170 8.992 514.4

3.10 193.13 51.56 1,0032 2.13E-04 0389 5.609 83,704 1.9761 1877 93.70 62.7 4910 039 362 51.753 4.9071 516 8956 008.6

3.20 1e5.97 56.66 1.0023 2.23E204 0.388 5.609 90269 7.0787 1N46 out 66.11 6 6 0 6 1 6*2 1144 8.923 503.05

3.30 t79.12 59.14 1.6616 2.34E404 037 0,09 771070 31806 1955 663 654 . 56 12204 3 5 9.6 602648 5t132 9.193 497.69

3.40 172.83 59.38 1.0009 2.44E.04 0.385 5.609 74,096 2.285 1765 7 62.16 JW 5,37E0• 6 6 1132 8.869 492.56

3.50 166.97 59.61 1.0004 2.55E604 0 .3 4 5609 71 333 338 8 5757 . 62.56 9.0677 6 0 .354 39 2 65 6 S4 6 2367 1121 6.640 497.75

3.60 161.52 59.61 099 2.65E-04 0.363 5.609 68.769 2.4937 1730 5.5* 6. 7 0 0.MO3 3 8 679 166 8.617 483.01

3.70 156.45 5 O9.9 0"9995 2,75E-04 0.381 6069 66.392 2.5986 1704 7.6 62S2 C 5 .7804 0352 3*5 94M A 606 51 8.796 478.69

3.00 151.73 60.15 0.9992 2.6E-04 0.380 5.609 564,169 7032 1679 7I. a226 5 "E44 0= 3.662 62.766 6.61 5962 8,777 474.52

3.90 146.20 60.34 0.9"8 2.98E04 0.378 5,609 61.623 2.8150 1650 7SM 6 CAM U.E44 0.35 302 00*09 6246 1672 8.756 469.55

4.60 14t.06 60.51 0.9985 3.11E.04 0.377 5.009 59.249 2.9677 1622 73,85 62.8 0*600 66606 0.36 6 2 71,46 G6367 5962 8.735 464.63

4.10 136.28 60.66 0*2 3.24E04 0.375 50609 57,056 31t006 1595 71.70 6229 0.6M6 6AIE44 0.346 3.632 76,16 6.076 9063 8.716 460,36

4.20 131.83 60.60 0.9979 3.37E604 0.374 56.0 55,030 3.2337 1570 66.65 6L31 0.9m626* 44 0.340 32* 74*6 6.7T'61 1046 8.704 456.14

4.30 127.69 60.92 0.9977 3.49E104 0.373 5,609 53.157 3.3061 1546 663 6.U 6664 635.04 0.347 • * T37,310 6.44 5037 8.693 452.16

4.40 123.84 61.03 0"975 3.623604 0.371 56.09 I1.426 3.4975 1524 U" 232 0.6A-04 0.345 3 71,A47 7.1041 1O36 8.U4 448.42

4.50 120.25 61.13 0*974 3.74E604 0.370 5*99 49,825 3.6276 1502 65.61 62.34 000* 6*E546 0.366 2 3146 7.276 5023 8.676 444.87

4.60 116.92 61.22 0*973 3.686604 0.365 5.60 46.34O 3.7560 1452 64.22 6235 OM7 7.5OE404 &,346 3.652 400 7651 5056 8.966 441.53

4.70 113.81 61.31 0.9971 3.6E6604 0.360 53609 46,977 3*8824 1463 61.3 635 666 722E44 0.14 3M2 6•0*6 7-1462 ISIS 9.661 438.36

4.90 110.91 61.38 0*9970 4.19E604 0.367 5.609 45,706 4.0066 1445 61.1 62.36 OAK 7.33E44 1,6 3,62 67*6 7*686 569 8.655 435.38

4.90 108.20 61.45 0.9970 4.20E04 0.366 5,09 44.536 4.1263 1428 6* 62.37 CAW 7.44604 .3413 26 6.06 7*6 9 5.469 432.56

5.00 105.68 61.51 0.9969 4.31E.04 0.365 5.609 43,448 42472 1413 65. 6337 6.6 6 67.55E04 6.346 355 66.1546 7.9m US 9.643- 429.96

5.10 103.33 61.57 09968 4.42E604 0.364 536A 42.441 4.3631 1398 59.0 6".36 0 7546 0.36W 3,662 64.303 SAM 990 8.638 427.39

5.20 101.14 61.62 0.968 4.52M04 0.363 53609 40,506 4.4759 1364 56 . DAM 7.74E44 6.341 3M2 63621 lmm M6_ 8,633 425.03

5.30 99.10 61.66 0.9967 4.62E-04 0.362 5.609 40,640 4.5855 1370 57* 623 6 CAW 7•93•.04 0.3461 355 t76 6*6 962 8.628 422.80

5.30 99.10 61.66 0.967 4.62E604 0.362 5609 40,640 4.5855 1370 67,43 62-3 656 733E44 8.36 3M2 O5766 268 M 6 9.628 422.80

5.30 96.10 61.96 0.9967 4626404 0.362 5.606 46.640 4.5855 1370 67.43 O3 M 7.95,634 0.341 53 6 62,766 62564 62 9.629 422.90

5.30 98.10 61.66 0.9867 4.62E604 0.362 5.609 40,640 4.5855 1370 57A43 62.36 0696 7.83.4 0.341 3* OZ7 0 962 8.628 422.80

5.30 98.10 61.96 .9967 4.62E.04 0.362 5.609 40640 4.5855 1370 S7I "2 CAN 7*3644 ,3451 3,2 456 82664 w63 8.629 422.90

5.30 98.10 61.56 09967 4.62E-04 0.362 5.609 40.640 4.5855 1370 57.43 " CAM 7I*•504 0.341 5*2 62706 62664 962 8.628 422.60

5.30 98.10 61.96 0*967 4.62E04 0.362 5.609 40,640 4.5855 1370 57*.432 638 0.9 7.E,04 0,341 3M3 62.796 52564 6 89.28 422.99

5.30 60.10 61.66 0.9967 4.62E604 0.362 5.609 40,640 4,5855 1370 57.43 623* CAM 7M*646 0.341 3M2 62,766 &4 62 u .628 422.80

5.30 99.10 61.-6 0.9967 4.62E-44 0.3632 5609 40,640 4.5855 1370 57*.43 612 CAN 73E044 0.345 562 6 5 2804 9-2 8.629 422.90

5.30 99.10 61.66 0.9967 4.62E44 0.362 5.609 40,640 4.5855 1370 7A* 6 666 76250 136 36.04 0.341 3 84 672 9.629 422.60

5.30 99.10 61.66 0*9967 4.62E.04 0.362 59A 40.640 4,5855 1370 57,43 62,3 CAM TJE604 0.346 3M2 m 9.629 422.60

5.30 99.10 61.96 0*967 4.62E604 0.362 5.609 40640 45855 1370 6752 6 8 7-.0 63 36 6266 66 3 8.628 422.80

5.30 66.10 61.9 0*967 4.626,4 0.362 5609 40.640 4.5855 1370 7.423 " 66 7.13646 0.341 3A62 19.751 82 w 8.628 422.60

5.30 99.10 61.96 0*867 4.62E604 0.362 5309 40,640 4.5855 1370 7T.43 " 0.905 7 63E404 0.341 3A* 62,796 .2664 W2 8.628 422.60

5.30 99.10 61.96 0*967 4.62E04 0.362 5309 40.640 4.5855 1370 57.43 62.3 CAN 7*3644 U.1 33W 62.766 6*34 62 8.628 422.60

5.30 98.10 61.96 09967 4.62E.04 0.362 5.609 40.640 4.555 1370 67*2 " OM6 7A3644 0,341 3A62 623766 6264 86 8.628 422.80

5.30 99.10 61.66 0.9967 4.62E604 0.362 5.609 40.640 4.5855 1370 57.43 62. O6.• 7. -04 0.341 26 6766 82824 662 89628 422.60

5.30 99.10 61.66 080967 4.62E604 0.362 5.609 40,640 4.5855 1370 673 62.36 056606 7*0• 4 6.36 3 6,766 6 82 0.628 422.00

5.30 99.10 61.66 0*96.7 4.62E-04 0.362 5609 40,640 4,5855 1370 57A4 62.328 0.95 7*&404 0.305 3*62 62,796 82554 662 0.620 422.90

Calo-PM-44-3 At2-3_SDC[_Cooldowlime33F.xls; Cooldo-n12 WO2/2008,12:52 PM
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_____ ____ ___ 1CW FX Fotding 0

Ti-m I
SOC HX tb. side 8OCHXswhddd I SDC Duty Tt.o Ts.o

(par Hx) Iterate t.0.at
Sccw Duty~ Total *CCWjo ICCWDUly
0o CCWFloeý -p MX

Time

I'M W WCp c' j NTU

2.00 1,337.560 1.367,200 1.506 2520
2.10 1.345,935 1.372.773 1.511 2'49
220 1,353.767 1.376.045 1.515 2.477
2.30 1,361.096 1,383,036 1.520 2.456
2.40 1,367.955 1,387,765 1.524 2.435
2.50 1.374,395 1,3982248 1.528 2.415
2.6 1.380.40 1.396,498 1.531 2.396
2.70 1,3M6,057 l,400,53 1.535 2.377
2.80 1391355 1,404355 1.538 2.358
280 1,3961326 1407:963 1.541 2-341

1,400,963 1,406,&8U 0.667 1.638
3.10 1.409,111 1.413,553 0.670 1,606
3.20 1,416,417 1,419.657 0.673 1.779
3.38 1,423.000 1,425.207 0.675 1.753
3.40 1.428,938 1,430254 0,677 1,72
3.50 1.434,264 1.434,843 0A670 1.706
3.80 1,438.135 1,431:017 0.661 1665

01,443.512 ,442.813 0.62 1.665
3.60 1,447.474 1,446.268 0684 1.647
3.960 1.4519076 1.450,214 0685 1.625
4.00 1.456,027 1.453,764 0.687 1605
4.10 1.459.674 1,457,015 0.688 1.586
4.201,4162.962 1,450,941 0.689 I.568
4.30 1.465.927 1,462,592 0,690 1.552
4.40 1,48.603 1,464.96 0.691 1.537
4.50 1,471.022 1,467,179 0.2 1.522
4.60 1.473.208 1,46,162 0.693 1.50
4.70 1,475,168 1,4709866 0.693 1.496
4.80 1.476.962 1,472.6089 0.6"4 1.484
4.86 1,478,0 1,474.108 0.695 1.473
5.00 1,480,807 1,475.477 0.695 1.463
"o 1,481.431 1,476,729 0.696 1.453
520 1.482,654 1,477,677 0.696 1.444
5 1.483,768 1,4786930 0.696 1.435
5.30 1,483,768 1,478,0 0.66 1.435
5.R 1,483.768 1:478.698 0.8 1.435
5.30 1,483,M 1.478.630 0.696 1.435
5.38 4143.76O 1,478,930 0.68 1A35
5.30 1.483.768 1.478.930 0.686 1.435

S1,483.76 1,478.830 0.686 1.435
5.3 1.43.768 1,478,930 0.686 1.435
5301483768 1,478.630 0.6 1.435
5.28 1.43.768 1,476.0 066 1435
5.28 • 483 1478M 066 1.435

5.30.1.403.768 1,4711.930 0686 I4355.28 1.483,7 1.478.930 O. 1.435
5.30 1.483768 1,4786,930 0.696 1.435

5 10 1483768 1,478,30 0.686 1.435

5.38 1,493.7 1,478,930 0.6M8 1.435
53 11483768 1,478,90 0.698 1.435

4 ~ ~ ~ ~ ~ / in A 6 A g L3 4 1 AIM

iffectiverea DT ITIc,
MA 13247 217.53
#4A 127.96 212.34
M04/A 123. 2007.34
MA 11961 202.54
M4A 115.74 197.92
M4A 112.05 193.48
84A 10.S4 168.24
M4/A 105.20 165.17
MA 102.02 16126

84A 8.69 177.52
0.638 138.24 131.60
0.627 130.76 127.74
0.624 123.90 123.92
0.621 117.57 120.33
0.61 $ 111,73 116.96
0.616 106.35 113.79
0.614 101.39 110.82
0.611 96.82 108.64
0.609 92.60 105.43
0.607 87.70 102.25
0.604 03.16 69.47
0.602 76.02 86.77
0.600 75.18 94.24
0.596 71.64 61.87
0.508 68.37 68.65
0.564 65.35 87.58
0.592 62.06 68.64
0.591 59.86 83.82
0.580 57.06 82.11
0.588 55.38 60.51
0.586 53.33 79.02
00,85 51.43 77.62
0.564 46.66 76.31
0.563 48.02 75.00
0.583 46.02 75.00
0.563 48.02 75.09
0.583 48.02 75.09
0.583 48.02 75.09
0.583 48.02 75.09
0.583 48.02 75.09
0.583 48.02 75.09
0.183 48.02 75.09
0.503 40.02 75.66
0.583 48.02 75.09
0.583 48.02 75.00
0.583 48.02 75.09
0.503 48.02 75.09
0. 58 48.02 75.09
0.583 48.02 75.09
0.083 46.02 75.09
0.583 48.02 75.09
0.a83 48.02 75.09

IN I 0.vr C, j [iTh D6onn8 TS TSo'
666,187 867.611 6.5 283 MV6 18OM 260,07
869, 12D 9066.546.2 2486 O646 183.31 3262
919.64) 905.437 0.65 2.477 664 1$7.41 236.2
M0,902 OiD1142 6.68 2.486 0.54 IS.76 230622
9111,711 910'M1 645 2A438 6.64 171.35 244
902476 9101,67 6.56 2A16 01646 171.17 218aM
913,104 O01l" 6.66 226611 0.56 15.30 21&M1
9132464 6024*640" 2.7" 0.11" 161.49 2664

A"48 013,011 DM68 2.356 06.39 51.8 203
1156 9`13=680.0149 2-361 6463 162.67 166.4

ffliIi0 2.107,767 PMA 0" P" 322 143.82
#O N2,108,871 SiIA PMA #WA 87A 137.1)
IIIIIISF2,116.065 PVA P" S"P 83.36 130,A
OOM2,111.611 P6. PMA a" 76.37 127.8
OOIIIP2,112.02 -W P/A PMA 76.6 123.70
POlI01102,112.617 P/A PMW ~5 72.22 1110.71
101101P2,113.712 PMA PMW P" 65.0 116.01

-i~l~ddi 2,114,471 OVA PA ~M 8". 12.86
MINNOW 12 PMA PM PM 63.31 150.3$

2: -A, 14 PA PM" P 66.18 166*
#* PM 2,115,705 PM PM PM 57.1) 15.12

lllllMF2,117.5238 PM PM PM 54.37 86.5
P5O 2,111,216 PMA PM PM A12 165A

2516480 PMF2,1PM PM ~ WA 46,A6 s.lo
00 M 2.l16476 PM PM Pm 47.36 66.62
MSMOS2,12M3 PMA Pm PMA 46.23 36.12

01OMO 129266 PMA PM PM 43.34 U14
SIPOM 1336 PM Pm PM 41.5 923A
WM W2121.6 PM PMA PM 39M6 Still
MASON 2,122I PMA PMA Pm MAT7 6.1)

1111kAO 2,122*12 PMJ M06 PM VAT7 7647
2NM11P 4 PI, MA PMA PM 36.78 76.82

N M2123= PM PMA PM 56.57 75.46
I111PPR2,123.5 PMA PM PM 3344 74,615

212O 66 M PM3 4A a fWA 233 74.15
MOO U123,17 PMA PM PM 23344 74.15

*11AONN 57k PMA IPM PM 33.44 74.15
liIINIP2 23.57 PM PM PM 33.44 74.15
# M 2'23,5,79 PMA PM PM 33A4 74.65
f f 2,133.57 PMA PMA PM 33.66 74.16
00 ~ 2,1Z3,579 PMA PM PMV 334 74.15

26MO Z23,579 PM PM PM 33.46 74.16
son 133879 PM PM PM 3"4 74.15

2,123,15T PMA PM PM 33.44 74.15
2.13.57 PIIý M PM PM 33A44 74.16

W 21623,676 PMA PMA PM 33.44 74.15
1OIIMO2,162.,579 PM PMA PM 33.46 74.11

coom 2 13.57 PMA PM Pm 33A4 74.11
010tI102123.176 PMA 9"* PMV 33.4 74.1

MOWN_ 2 3,15,7V PMA PM Pm 33.44 74.15
00 ~ 2,123,579 PMA PMA PM 33.44 74.15

2.121.572 lA29 II26 PMW 33.46 74.15

IMIMr

181.11
175.65
170.44

mm8ft5r metuft

7.358 186046
gpm

8,100

nwatuf
62.92

CCw
Temp

Ts,o

46.60
49.21
48.83

217.53 249.07 3

212.34
207.34

242.52
236.24

7.358 1 183.02
7.358 177.10

6,100
.100

3 61.01
3 56.27

165.43 202.54 230.223 7.358 172.769 ,0 3 157.60 48.46
160.62 197.92 224A45 7.358 167.68 8,100 3 55.99 48.10
156.00 193.49 218.91 7.35 163.36 8,100 3 54.45 47.75
151.58 166.24 213.61 7.358 158.93 8.100 3 52.60 47.41
147.33 195.17 208.54 7.358 154.69 6,100 3 51.56 47.09
14327 1$1.26 203.68 7.358 150.63 8,100 3 5021 46.77
139.28 177.52 19.604 7.358 146.74 8,100 3 48.91 46.47
194.48 131.80 142.82 7.358 201.64 8,100 3 67.28 50.55
184.86 127.74 137.53 7.358 192.22 8,100 3 64.07 49.87
175.90 123.921 132.5 7.358 183.25 8,100 3 61.08 46.23
167,56 120.33 127.986 7.358 174.62 8.100 3 58.31 48.61
1596.0 116.96 123.70 7,358 167.16 6,100 3 55.72 48.04
152.60 113.79 119.71 7.358 159.986 8.100 3 53.32 47.49

145.91 110.82 116.00 7.358 153826 .0 3 51.09 46.97
139.69 109.04 112.551 7.358 147.05 6.100 3 49.02 46.49
133.92 17.43 109.3 7.358 141.2 6.100 3 47.09 46.14
127.14 102.35 17546 7.358 134.54 8.100 3 44.85 45.50
120.93 99.47 102.125 7.358 128.29 8,100 3 42.76 44.71
115.13 96.77 97.891 7.358 122.49 8,100 3 40.83 40.52
19.76 94.24 97.891 7.358 117.12 8.100 3 39.14 44.07
104.78 91.87 94.105 7.358 112.14 8,100 3 37.38 43.65
100216 97.65 4.525 7.353 107.52 0.100 3 36.14 43.26

957.0 87.5. 74.12 7.358 103.24 8,100 3 2413 42.90
91.91 75.64 85.19 7.358 78.327 .100 3 33.19 42.55
78.22 83.82 734.1 7.358 75.28 8,100 3 313 42.23
74.81 75.01 74.15 7.358 92178 8,100 3 30.72 41.93
71.0 8051 74.135 7.358 89.00 8,100 3 29.67 41.65
71.02 79.02| 74.1 7.358 78.05 6,100 3 28.6. 41.39
75.95 77 627 74.91 7.358 81.31 8,100 3 27.77 41.15
73.40 76.31 754.9 7.356 80.75 8,100 3 26.92 40.72
71.02 75.09 74.15 7.358 78.38 8.100 3 26.13 - 40.71
71.02 75.06 74.15 7.358 78.28 8,100 3 26.13 40.71
71M02 75.06 74.15- 7.358 78.38 8,100 3 26.13 40.71
71.02 75.06 74.15T 7.358 78.38 8,100 3 26.13 40.71
71.02 75.09 74.15: 7.358 78.38 8,100 3 26.13 40.7171.02 75.09 74.151 7.359 78.38 8,1MM 3 26.13 40.71

71.2 7.0 7415 7.58 78 _! ,too 3 26.13 40N71

71.02 75.09 74.151 7.358 178.33 8,100 3 26.13 40.71
71.02 75.011 74A15 7.'358 78.38 8,100 3 26. 13 40.71
71.02 75.09 74,15• 7.358 78.39 8,100 3 26.13 + "40.71
71.02 75.09 74.15ý 7.35a 78198 _ ,100 3 26.13 ,40.71
71.02 75.09 74.15 7.358 78.38 8,100 3 26.13 " 40.71
71.02 75.09 74.15, 7.358 7 .38,9 8.100 3 26.13 , 40.71
71.021 75.09 74.15" 7.358 78.3$ 8,100 3 26.13 "40.71

71.• 150 4.15 7.3511 78.38 8,100 3 26.1 07
710159 4.1 7.358 78.38 8,100 3 26.13 40I1

71.02 75.09 74.1 7'.358 78.38 8,100O 3 26.13 40.71

71.02 75.0 74.15
709 74.15•

1.305 6140.2 010 1 2 153
7.358 I78.38 1 8.1:06 1 3 12-6.113 40.71

Calo-PMI44-3 A02.3 _SOCCoodownTim33P oh: Cooldc,,o12 22/061:3P3MO8, 12:52 PM
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$DCHx lper oxch-e•No SDC H roen

Time Step 0(D) P(pp) P.d& Tol a dTrc No SOC Tob

los hrs emloI degFWt Q. Win Pi . TI.o T, SpTro

5.30 0.00 40.120 1.5 -7110 -25.40 -26.73 1 3000 315 123.11 75.09 4206 S 40.1 74,15
5.30 000 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 12311 75.09 424 09 40.71 4,15
5.30 0G0A 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4346 96 40,71 74J.
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 42 IS 40.71 74.1
5.30 0O00 40.120 1.5 -71.02 .29.40 -26.73 1 3000 315 123.11 75.09 4246 05 40•71 74,1
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 as 40.71 74.15
5.30 0.00 40.120 1.5 -71.02 -20.40 -26.73 1 3000 315 123,11 75.09 4246 SS 40.71 74.0
5.30 010M 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 46 66 40.1 74.Is
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 9l 40.71 74K1
5.30 0.00 40.120 1.5 .71.02 -29.40 -26.73 1 3000 315 12311 75.09 42 U 461.71 x4i1
5.30 0.O0 40.120 1.5 -71.02 -29.40 -426.3 0M0 315 12511 75.09 4246 09 40.71 74.1
5.307 0.60 40.120 1.5 -71.02 -29.40 -2.73 1 3000 315 12311 75.09 426 95 4Will 74.0
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.731 1 3000 315 123.11 75.06 426 09 4031 74.06
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123,11 75.09 420 96 40.71 x4.15
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4206 66 4SO.7 74.
5.30 O0J 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 436 96 4.,71 74.0
5.30ý 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 42 16 44.71 74.1
5.30 M0A0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 426 95 40.71 74.I
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 46 09 40.71 74.35.30 0.00 ,40.120 1.-5 .-,1.02 -29.40 .-M.1,3 I 30Doo 311 123.11 75.09 4M+ 5 4011 74.1

5. 0 .00O 40.120 1.5 -71.02 -29.40 -__26.73 1 3006 35 123.1 75.09 4246 SO 40.71 74.155.30W 00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4M 46 40.71 74.
5.30 0.0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 121.11 75.09 424 95 40.71 74.
5.30 0M10M 40.120 1.5 -71.02 -29.40 -26.73 I 3000 315 123.11 75.09 4246 09 40.71 74.1$
5.30 0.10 40.120 1.5 -71.02 -29.40 -26.731 I 3000 315 123.11 75.09 42" 9 40.71 74.15
5.30 0.60 40.120 1.5 -71.02 -29.40 -26.73, I 3000 315 123.11 75.09 4246 09 40.71 74.10
5.30' O.0 40.120 1.5 -71.02 -29.40 -26.73 ý 1 3000 315 123.11 75.09 4M 95 40.71 74.15
5.30 010 40.120 1.5 -71.02 -29.40 -26.713' 3000 315 123.11 75.09 4M 95 40.71 74.1,
5.30 O1O 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4111 09 40.71 74.1
5.30 0.&00 40.120 1.5 -71.02 -29.40 -26.73- 1 3000 315 123.11 75.09 424 96 40.71 74.15
5.30 0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4W 46 40.71 74.15
5.30 G0.0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4w 45 40.71 74.1
5.30 010A 40.120 1.5 -71.02 -29.40 -26.73 I 3000 315 123.11 75.09 46 95 40.71 74.15
5.30 0O1 40.120 1.5 -71.02 -29.40 -26.73, 1 3000 315 123.11 75.09 4246 09 40.71 74.1
5.30 o01 40.120 1.5 .71.02 -2.46 -26.73 7 3100 315 123A11 75.09 4)0 9 40.71 74.15
5.305 010 40.120 1.5 -71.02 .29.40 -26.73 1 3000 315 123.11 75.09 424 95 40.71 74.15
5.30 01.W 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4)46 66 40111 74.15
5.30 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4W 6 4.1 74.1
5.30 01 0 40.120 1.5 -71.02 -29.40 -26.73 - 3000 315 123.11 75.09 4246 49 4.71 74.0
5.30 5M0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123'11 75.09 436 94 40.71 74.10
5.30 01,0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 95 40.71 74.15
5.30 o.00 40.120 1.5 -71.02 -20.40 -26.73 1 3000 315 123 11 75.09 424 96 40.7f 74.1
5.30 0100 40.120 1.5 -71.02 -20.40 -26.73' 1 3000 315 123,11 75.09 4)46 16 46.71 74.1
5.30 6.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123411 75.09 4246 96 40.71 74.15
5.30N 0.00 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 95 40.71 74.1
5.30 0100 40.120 1.5 -71.02 -29.40 -26.73' 3000 315 123.11 75.09 42 09 4071 74.15
5.30 0.00 40.120 1.5 -71.02 -20.40 -26.73 1 3000 315 123.11 75.09 4246 46 40,71 74.15
5.30 0100 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 95 40.71 74.05
5.30 MOO, 40.120 1.5 -71.02 -29.40 -26.73 3000 315 123.11 75.09 42U 95 40.71 74.15

5.30 0AI0 40.120 1.5 -71.02 -29.40 -26.73 1 3000 315 123.11 75.09 4246 09 41.7 74.11

1 7.29' 36.194 1.5 -76.74 -115.76 2 3000 315 130.00 76.02 4246 00 41.2 7?7.
0.09 " I I n I I
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Time Tube 6

5,. Ttm.ý m, p n . e P h 11 TI... m. Cp k~ S Ve Re Pr h' ='~ kSmeteb U,.y02-F) 2F
530 99.10 61.66 0.9967 4M62-04 0.362 SA6M6 40,640 4.0855 1370 57A3 u3 0165 78•3•44 a"41 32 IM78 64 S62 8.628 422.80

0.30 99.10 61.66 0.9967 4.62E-04 0.362 5.609 40,640 4.5855 1370 S87A3 62.3 0WS 65 7.8 3E44 0.341 .8 5.1M 8.&284 M 8.628 422.80

5.30 99.10 61.66 0.9967 4.62E-04 0.362 5.60 40,640 45855 1370 57.43 U3 7CAN 544 0.341 &M 82.718 82W4 82 8.628 422.80

5.30 92.10 61.66 0 9867 4.62E-04 0.362 5.60 40,640 4.5855 1370 57A3 66.38 04965 7.44 341 38 82.798 518 M 8.620 422.805,30 99.10 61.66 0.8867 4.62E-04 0.362 5609 40,640 4.5855 1370 57.43 661.38 6 73r404 0.341 •.662 5178 4 862 $.62M 422.80

5.30 99.10 61.68 0.9967 4.62E-04 0.362 5.609 40,640 4.5855 1370 574 3 0.2106 7A3540 0.341 386 62.76 66 8M 8.62 422.80

5.30 66.10 61.66 018967 4.626-04 0.362 0.105 40.640 4.08155 1370 57/.43 662 0.66 7.885¢44 8,3•41 3.8 62.78 628 86 8.628 422.80

5.30 98.10 61.66 0.8867 4.62E-44 0.362 5.608 40.640 4.5855 1370 97.43 62.36 5.86 7.354•I4 5.341I 318 82.786 836 88 5.628 422.80
5.30 99.10 61.66 0.9867 4.62E604 0.362 5.609 40.640 4.5855 1370 6743 668 0. 085 733E504 0.341 3,852 2.76 2W 6 628 422.80

5.30 99.10 61.66 01867 4.86E-4 0.362 5080 40,660 4.5855 1370 67.43 "36 0.8695 7.8304 6 0341 3182 82788 8.2684 U8m 8.628 422.80

5.30 99.10 61.66 0 9967 4.62E.04 0.382 0.609 40,640 4.5855 1370 57.43 6636 018 7.83E44 0.341 3.=2 63.78 8 4 8162 8.628 422.10

5.30 99.10 61.66 08967 4.62E404 0.362 5.09 40,640 4.5855 1370 57A3 6636 018 7.63E44 0.341 3A.6 2.7868 6U4 W 8.628 422.00

5.30 99.10 61.66 0.9967 4.62E-04 0.362 5809 40,640 45655 1370 57.3 6236 0IM 7.83E584 0.341 3A8 82,716 28684 88 8.628 422.80

5.30 99.10 61.66 0.9967 4.62E604 0.362 5808 40,640 4.5855 1370 67.43 82.M 01686 7.8M044 0.341 3.652 62,786 L2654 8 8.628 422.80

5.30 98.10 01.66 01867 4.62E-04 0.362 5108 40,640 4.5855 1370 57.43 82.38 0.9995 713E44 8.341 3.5 62.796 826 2 8.628 422.80

5.30 99,10 81.66 0.167 4.626-04 0.382 5109 408640 4.5855 1370 57.43 8236 0.388 713504 0.341 3• .2 2.786 26 U2 &.628 422.80

5 .3 0 9 9 .10 6 1 1 6 0 89 6 7 4 . 12 E -6 4 0 .3 82 5 10 8 4 0 ,6 4 0 4 .5 8 55 1 3 7 0 5 7 A.4 6 6 3 D 7 .6 3E 54 0 .3 61 3 . 8 82 6 8 ,2 8 62 84 8 6 0.6 2 8 4 2 2 .8 0

5.30 99.10 61.66 0.9887 4.62E-04 0.362 0.608 40,640 4.5855 1370 87.43 86 01M .886404 0.341 3A. 62.186 823 68 8.628 422.80

5.30 99.10 61.66 0.9867 4.62604 0.362 5108 40,640 4.5855 1370 57.43 " DI6 7 0641 0.341 3A. 5278 8. 662 8.628 422.80

5.30 99.10 61.66 019967 4.2E-04 0.362 5.809 40,640 4.5655 1370 57.43 6.38 DIM 7.8344 0,341 3A. 627M• 2•84 88 8.628 422.80

5.36 99.10 61.66 0.9967 4.62E604 0.362 5109 40,640 4.5855 1370 57.43 a23 866 7.83544 0.341 318 82,786 862664 8 8.628 422.80

5.30 98.10 61.66 01867 4.62E-04 0.362 508 40,640 4.5855 1370 57A3 636 OM8 7.•3-604 0.341 3.652 82.76 4 862 8.628 422.80

5.30 99.10 61.66 067 4.62E-44 0,362 58609 40,640 4.5855 1370 7.43 638 70135-0*4 0.341 3.2 678 52864 82 8.628 422.80

5.30 98.10 61.66 0 1867 4.62-04 0.382 5S0A 40,640 4.5855 1370 57A43 23 DI M 7.83046 0 41 3.652 82,•76 8264 8 8.628 422.80
5.30 99.10 61.66 09867 4.62 -04 0.362 $019 40640 4.5855 1370 87.43 82.3 DI M 7.8X4•4D 0.341 3 .3 82,786 52 4 8 8.628 422.80
5.36 99.10 61AS 019967 4.626-04 0.362 5.09 40,640 4.5855 1370 57.43 62-6 0.954 7.86344 0.341 3,652 52,786 8284 82 8.628 422.80

5.30 99.10 61.66 019967 4.62E-04 0.362 5.609 40,640 45855 1370 673 8238 0DIM 7463504 0,341 3.852 82788 82654 882 8.628 422.80

5.30 99.10 61.66 0.987 462E-04 0.362 5805 40640 4.085 1370 7A.3 U. 0.9695 7635144 80341 3M 27 296 84654 ON 8.628 422.80

0.30 98.10 61.66 089967 4.62E-04 0.362 508 40,640 4.5855 1370 57.43 836 DIM 7.83504 5,341 3M $Z786 &2w 58 8.628 422.80

5.30 98.10 61.66 089967 41626-04 0.362 51809 40,640 45855 1370 57.43 52.38 DAMS6 7.03E44 0.341 3.8 8,6 523 9 8.628 422.80

5.30 99.10 61.66 0.167 464-04 0.362 5.609 40,640 45855 1370 97.3 U38 U995 7.03E44 0.341 3162 Z788 82" M 6 8.628 422.80

5.30 99.10 61.66 09967 4.62E604 0.362 5.809 40.640 4.5855 1370 97.4 3 0. 7.83E-04 0.341 3 .2 2.796 82504 M 8.628 422.10

5.30 99.10 61.66 08967 4.624-04 0.362 508 40,640 4.585 1370 57.43 6636 D 7.M49-,6 0.341 3.662 2,7986 8234 8 8.628 422.80

5.30 99.10 61.66 01967 4,26-.04 0.362 5.60 40,640 45855 1370 87.43 2.36 0.905 7.83E•04 8 0.341 38 62.796 8284 6 8.628 422.60

5.30 85.10 61.66 0.987 4.626-04 0.362 5.609 40,640 4.055 1370 57.43 " 015 7.83E04 0.341 31662 56236 82M4 682 8.628 422.80

0.30 98.10 61.60 019967 4.62E-04 0.362 5808 40,640 4.5855 1370 57A4 2 016 7.83E404 0.341 3.W 62,79S $A" 566 8.628 422.80

5.30 98.10 61.66 0.7 4.2E404 0.362 51608 40,640 4.5855 1370 67A.3 5 51888 7.86E504 0.341 365 8,76 82004 86 8.628 422.80
5.30 98.10 61.66 0197 4.28-04 0.382 s508 40,640 4.5855 1370 57.43 &L36 0.996 7"5.04 8.341 318 82796 8 4 6OW 8.628 422.66
5.30 99.10 61.66 08967 4.62E-04 0.352 5609 40,640 45855 1370 57.43 U2-3 68 7.083E4 0.341 3A. 827G 52M DO 8.628 422.80

5.36 99.10 61.66 01697 4.26.04 0.382 5S08 408640 4.5858 1370 57.43 62.3 DAM T7.304 0.341 3= 6,7968 28 64 9a 8.628 422.80

5.30 99.10 61.66 0.9967 4.62E-04 0.362 5,60 40,640 4.5855 1370 57A3 .3 0.9895 7"8,044 0.341 3A62 62•76 526 9V- 8.628 422.80

5.30 09.10 61.66 09867 4.626.04 0.362 5.609 40.640 4.585 1370 57.43 6636 0IM 73404 0L341 3M DUN7 $8. M2 8,628 422.80

5.30 9A.10 61.66 08167 4.62E-04 0.362 5608 40.640 4.5855 1370 57.43 62.38 0.9M 7.83E804 0,341 3.682 2,M6 2M 904 2 8.628 422.80

5.30 99.10 61.66 08967 4.62E-04 0.362 5.609 40,640 4.5855 1370 87A.4 6638 6 • 13-44 0.341 385 62,M 828U 662 8.628 422.80

5.30 99.10 61.66 019967 4.62E-04 0.382 5 1609 40.640 45855 1370 67.43 62.U 0.95 7.83E504 ,W 3 1A82 2,76 5.165 86 8.628 422.80

5.30 99.10 61.66 09167 4.62E604 0.362 5.609 40.640 4.585 1370 5.A 82.38 01966 7AME44 0,141 536 86 &.26•5 4 6 8.628 422.80

5.30 99.10 61.66 0.9967 4.62-04 0.362 5.809 40,640 4.855 1370 57.43 8 016 7•8 04 6 1 u 3.5 82796 62U4 982 8.629 422.80

5.30 08.10 61.6 0 81867 4. 62 644 0.362 5.609 40,640 4.5855 1370 57.43 62-3 8 M 76 7 1.3 504 0 .,41 318 71 1 82 4 M 8.628 422.80

5.30 99.10 61.66 0.9867 4.62E-44 0.362 5.609 40.640 41585 1370 57.43 52.36 086 7"3 604 0.341 3A62 62,786 8•264 82 0.628 422.60

104.01 61,55 0.9D6A 4.39E-04 0.364 5.609 42,731 4.3292 1402 8 62.37 10868 712.44 0.342 3.2 64,45 8.019 4
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I I .SOC Daly Tt,o Ts,o DCw. W Total CW CCWD,0Iy CCW
Tme SDC -X UK sde l(peH Iterate Iterate othen CCW FopenlX Temp

hns W wCp Cr NI~ fe80 O T 00o w W-P Cr - IIe-nene OTa T., 081, nnOb4.l mnnn96olt gpn mmfb.1 Ts~o

5.30 1,493,768 1,478,930 0.696 1.435 0.58 48.02 75.09 2W12 3,67 14 I36 1.35 Ok 33A4 74.15 71.02 75.08 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1,483,76 1,478,930 0.68 1.435 0.53 48.02 75.01 2.1239 1.436 136 SMA 33.44 74. 71.83 75. 74.15 7.358 78.38 8,100 3 28.13 40.71
5.30 1,493,768 1.478,930 0.696 1.435 0.583 48.02 75.090 2.676 1,436 1,434 OA M 33A4 74.15 71.02 75.09 74.15 7.358 78.30 8,100 3 2.13 - -40.71

5.30 1,483.7 1.478,930 0.896 1.435 0.003 48.02 75.08 2,123. 1.436 1.435 04A 33M 74.6s 71.02 75.0 74.15 7.358 78.38 8,100 3 26.13 40.71
5.30 1,483.768 1,478.930 0.686 1.435 0.583 48.02 75.09 N 2.11=06 1,436 36 OM 33.44 74.15 71.02 75.09 74.15 7.350 78.30 8,100 3 26.13 40.71
5.30 1,483,768 1,478,930 0.696 1.435 0.583 48.02 75.09 2.123,M 1.438 1A3 A" 33.A4 74.16 71.03 75.09 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1.483.708 1.478.930 0.86 1.435 0.583 48.02 75.09 2.123.579 1.AN 1A35 V^ 334 74,16 71.03 75.09 74.15 7.350 78.38 8,10 3 26.13 40.71
5.30 1,483.7 1,478,930 0.696 1.435 0.53 48.02 75.09 3, 2.123,576 SAM 1A33 3M 33A4 741 71.02 75.08 74.15 7.358 78.38 ,10 3 M.13 40.71
5.30 1,4•3.768 1.478.930 0.696 1.435 0.53 48.02 75.08 S MO 2.123.576 .43 1. MI 34 M7.S 71.02 75.08 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1.483.76, 1,478.130 0.696 1.430 0.583 48.02 75.09 2.123,579 1.436 11.435 A 33,44 74IS 71.02 75.08 74.15 7.358 78.30 8,100 3 26.13 48.71
5.30 1.483.76. 1.478,930 0.686 1.435 0.583 4•02 75.09 • 2.1237 1. 1AA36 a" 3344 7.s 71.03 75.08 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1.493.7 1,478.930 0.696 1.435 0.583 48,02 75.09 i 2.1 2579 1.436 1.3 ~ 33. W. 71.02 75.09 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30" 1,4•3.76 1,478.930 0.69 1.435 0.513 48.02 75.09 Z12"79 1.434 1A3 ~ 3344 7.$ 71.02 75.09 74.15, 7.350 78.30 8,100 3 26.13 4•.71
5.30 1,463388 1,478,930 0.696 1.435 0,553 41,02 75.09 74 123.5n t.436 35 M 33.4 74.16 71.02 75.0 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1.483,768 1,478.930 0.69 1.435 0.083 48.02 75.09 M 2123,67 1.438 1.436 M 3.44 74.1 71.02 75.08 74,15 7,301 79.30 9.100 3 26.13 40.71
5.30 1.483.768 1,478,930 0.686 1.435 0.583 48.02 75.09 2. Z123,5 1,4369 1.4I35 331V44 76.1S 71.02 75.09 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1,483,769 1,478,930 0.66 1.435 0."3 48.02 75.09 WOMMO 2,123.579 1.436 1.45 *m 33.4 74.16 71.02 75.08 74.15 7.358 78.38 8,100 3 26.13 40.71

5.30 1.483,,T6 1,4783.30 0.696 1.435 0.583 48.02 70.0 # 2,123.570 1 A35 136 3M 33.4• 74.06 71.02 75.09 74.15 7.353 78.38 8,100 3 26.13 40.71
5.30 1,493,768 1,478.930 0.696 1.435 0.593 49.02 75.09 6 0 2,123.579 1.436 1.435 aM 33.44 74.5S 71.02 75.09 74.15' 7.358 78.38 8,100 3 26.13 40.71

5.30 1.493.7"6 1,478,930 0.696 1.435 0.583 48.02 75.09 2,123,576 1.436 1.435 *" 33.44 74.16 71.02 75.09 74.15 7.358 78.38 8,100 3 26.13 40.71
5.30 1 4:3.768 1,478,930 0.696 1.435 08.53 41.02 75.09 W 2,123579 0.A36 1A35 MM 3344 74.15 71.02 75.09 74.15 7.358 78.30 8,100 3 26.13 40.71
5.30 1483.76M 1,478.930 0.696 1.435 0.583 48.02 75.09 2.123.575 1.436 .4,35 3 33.44 74.16 71.02 75.09 74,15 7.358 78,38 8,100 3 26.13 40.71

5,30 1,483,768 1,478,930 0.696 1.435 0.583 41.02 75.09 6 2,123.575 1A4N 1A5 MA 33.4 74.19 71.02 75.09 74.151 7.358 78.30 8,100 3 26.13 40.71

5.30 1.43 1,478,30 0696 1.43 0.583 4.02 75.09 2.123,576 1.436 1.435 OVA 33.44 74.15 71.02 75.0 74.15: 7.35 78.3 8,180 3 26.13 40.71
530, 1.48376 1,478930 0.69 1435 0.53 41.02 75.09 i 2,123,57 1.438 135 #" 33.4 74.15 71.02 75.0 74.15 7.358 78.38 8,100 3 26.13 40.71
530 14,3765 1.478930 0.M 1.435 0.63 4.02 75.08 2.1 3.7 1.436 .A43 3M 33.44 74.16 71,02 75.09 74.15 7.358 78.30 8,180 3 26.13 40.71

5.30 1.493.M 1,4708030 0.896 1.435 055 48.02 75.09 2, 23,575 1.A36 1.435 Ow 33.44 74,15 71.02 75.0 74,15, 7.358 78.30 8,180 3 26.13 40.71
5.30 1.43.78 1,478.3 0.896 1.435 0.5s3 4.02 75.09 2,13.57 I1 1A33 3M 33A44 74.16 71.02 75.08 74.15 7.358 78.30 8,100 3 26.13 _ _ 40.71

530 1 3768 1,478,930 0.66 14A3 8.53 48.02 75.09 3,123ý,57 9.436 1.435 3M 3344 74.15 71.02 75.09 74.15. 7.358 78,3 8,100 3 28.13 40.71

5.30 1,453768 1.47893 0 .696 1 435 05.3 41.02 75.09 M N . 23 1.AN6 1IA36 Ow 3344 74.16 71.02 75.09 74.15 7.358 78.30 8,100 3 26.13 - 40.71

530 1,483,768 1,478,930 8,696 1.43 0.553 48.02 75.09 , mom#0 23,576 1 .436 136 ~M 33.•4 74.15 71.02 75.0 74.15 7.358 78.30 8.100 3 26.13 40,71

5.30 1,34,53 1,478,930 8.6 1.435 0553 4 *02 75.09 #08MM 2.0235 I .36 I.A35 M 33A4 74.16 71.02 75.09 74,15 7.358 78.3 8,100 3 26.13 4071
530 1,483,768 1,478930 0.96 1.435 0.53 4.02 75.09 0 2,02k576 1.436 1.An 3 33.44 74.15 71,.02 75,08 74.15' 7.358 78.38 8,100 3 26.13 - 40.71
5.30 148317" 1,4783, 0.6 1 435 0.43 48.02 75.08 2.123,576 .4 1A436 R" 33.44 74.16 71.02 75.06 74.15 7.358 78.30 8,180 3 26.13 40.71
53 1.483,761 1.478,93 0 .696 1.435 0.583 48.02 75.08 I352 76 136 1.435 MM2• 3.• 74.16 7102 75.80 74,15 7.358 78.30 8,100 3 26.13 40.71

. 1,413,768 1,478,930 0.696 1.435 0.583 41,02 75.09 R N 2.123,575 1.436 IAM SO 33.44 74.16 71.03 75.08 74.15. 7.35 78.30 8.100 3 26.13 40.71
0.30 1483.768 1.478.930 0.866 1 .435 0.553 41,02 75.09 2,123,575 1.A35 1.435 M" 33A4 74.15 71.02 75.09 74.15 7,358 78,38 8.100 3 26.13 -40.71

5.30 1.413.76 1.470,930 8.69 1.4305 8.583 41.8 75.. 2,2.6..M 1.436 1.435 OPM 33.44 74.15 71.02 750,9 74,15 7,350 78,38 8.100 3 26.13 40.71
5.30 1,413.768 1 .478 ..9 0. 8696 1.A35 8 .583 48.02 75.08 W 2,123,576 1.436 1.435 VgqA 33.44 74.16 71.02 75,09 74,15' 7,358 78,30 8,100 3 26.13 40.71
5.30 1,483,76M 1,478,930 0.696 1.435 0.853 48.02 75.09 MISI 2123.579 30.4 1.435 S49 33.44 74.16 71.02 75.09 74.15: 7.358 78.38 8,100 3 26.13 40.71
5.30 1.483.76 1,471,930 0.696 1.435 0.583 41,02 75.09 2:, 3,579 1 A36 14 SM 33.44 74.15 71,02 75.0 74.15 , 7.358 78.30 8,108 3 26.13 t 40.71
5.30 1,43,76 1,478.930 0.696 1.435 0.53 41.02 75.09 S 2,23,535 1.436 1.436 MA 33.44 74.15 71.02 75.09 74.15 7.358 78.3 8,100 3 26.13 40.71
5.30 1.483.768 1,478,930 0,69 1.435 0,553 41.02 7509 2.102.578 1.436 1.435 3M 33.44 74.15 71.02 70.08 74.17 7.35 7930 8,100 3 26.13 40.71
5.30' 1-48376M 1.47S90 0.686 1.435 0,553 41.02 75.09 _ 2.123,576 1 A36 I.A35 3M 33.44 74.15 7102 75.09 74.15 7.358 78,30 8,10D 3 26.13 40.71
5.30 1,453,788 1.4789,30 0,696 0 .435 0.05S3 48.02 75.09 SO S2,023,176 I.436 1.435 3MA 33."4 74.95 71.02 75.08 74,15 7,350 78.30 8,100 3 26,13 40.71
5.30 1,483,7068 4789.30 0.696 1,435 0.553 41,02 75.09 MII$212,3.5n I.A36 I.A35 3M 33.44 74.15 71,02 75.09 74.15 7.358 79.38 810 3 26.13 40.71
5.30, 1.493.765 1.478,930 0,6M6 1.435 0.583 48.02 75.09 S ý 2,125,67 1,.436 1 .435 3MA 33.44 74.95 71.02 75.09 7415 7.350 7&8.3 8:,00 3 26.13 -40.71

5.3 0; 1.13.76 1479301 8.8 1.43 0.553 41,02 75.09 MSIN2,123,575 1.A36 1.485 3M 33A4 TOM9 71.02 75.09 74.15 7.359 _78.30 8,100 3 26.13 40.71
S.30 1.493,7615 1478CM0 .066 1 435 00853 48.02 75.09 W NS2,123,576 1.436 1.435 3M 33A44 74.15 71.02 75.0 74.15 7.350 78.30 8,100 3 26.13 48,71
5.30. 1,483.768 1,478,930 0 696 14A35 0.553 4a.02 75.09 MISION 2I3.5 14" 9.A35 3M A344 74.15 71.02 75.9 4.15, 7.358 78.30 9,100 3 26.13 40.71

7.26 1.481,047 1,476,371 0.686 1 1,496 0,585 50,58 78,02 M O 2,123,72 MA Oft A" 36.15 77.17 76.74t 78.0 77.37 730 840 8.100 3 i28,83 41,22

Celo-PM-44-3 A0t2-3_SDC_Cooldowrt~imne33F.,Ie: Cootdo-n12 3/29/2008,12:52 PM
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B0
Time (t) hours after

2- Reactor Trip 2.50 2.60 2.70 2.80 2.90 3.00 3.10 3.20 3.30 3.40 3.50

Temp. (Trc) @Time t, 
.

- Degress, F 300.00 296.88 293.87 290.97 288.16 285.46 282.85 280.33 277.90 275.55 273.29

Decay heat (Qd),
9- BTU/hr 5.114E+07 5.050E+07" 4.989E+07 4.930E+07 4.875E+07 4.822E+07 4.771E+07 4.722E+07 4.676E+07 4.631E+07 4.588E+07

Pump heat (Pp),
//--TU/hr 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 -

Heat rejected to z
•/q-S.D. IXer (Qhx), BTU/hr -1.049E+08 -1.031E+08 -1.014E+08 -9.966E+07 -9.802E+07 -9.644E+07 -9.492E+07 -9.345E+07 -9.204E+07 -9.067E+07 -8.935E+07

/•-Sum( Qd+Pp+Qhx), BTU/hr -3.428E+07 -3.311E+07 -3.196E+07 -3.085E+07 -2.977E+07 -2.873E+07 -2.771E+07 -2.673E+07 -2.578E+07 -2.486E+07 -2.398E+07

/8'-d(Trc)/dt, Degrees F/hr -31.16 -30.10 -29.06 -28.05 -27.07 -26.12 -25.19 -24.30 -23.4 -22.60 -21.80

20-DeLta T, Degrees F -3.12 -3.01 -2.91 -2.80 -2.71 -2.61 -2.52 -2.43 -2.34 -2.26 -2.18

I-A

Na



3.60

.271.11

4.546E+07

1.950E+07

-8.808E+07

-2.312E+07

-21.02

-2.10

3.70

269.01

4.506E+07

1.950E+07

-8.686E÷07

-2.230E+07

-20.27

-2.03

3.80

266.98

4.467E+07

1.950E+07

-8.568E+07

-2.150E+07

-19.55

-1.95

3.90

265.03

4.430E+07

1.950E+07

-8.4546+07

-2.074E+07

-18.85

-1.89

4.00

263.14

4.394E+07

1.950E+07

-8.344E+07

-2.000E+07

-18.18

-1.82

4.10

261.32

4.359E+07

1.950E+07

-8.238E+07

-1.929E+07

-17.54

-1.75

4.20

259.57

4.325E+07

1.950E+07

-8.136E+07

-1.860E+07

-16.91

-1.69

4.30

257.88

4.292E+07

1.950E+07

-8.037E+07

-1.795E+07

-16.31

-1.63

4.40

256.25

4.261E+07

1.950E+07

-7.942E+07

-1.731E+07

-15.74

-1.57

4.50

254.67

4.230E+07

1.950E+07

-7.850E+07

-1.670E+07

-15.19

-1.52

4.60

253.16

4.200+E07

1.950E+07

-7.762E+07

-1.612E+07

-14.65

-1.47

4.70

257.69

4.171E+07

1.950E+07

-7.676E+07

-1.555E+07

-14.14

-1.41

--..

LJ

0

i

C

C

w-i
w,,

"10

0
"y'

b
'....



mC

4.80 4.90 5.00 5.10 5.20 5.30 5.40 5.50 5.60 5.70 5.80 5.90

250.28 248.91 244.89 241.12 237.59 234.27 231.16 228.25 225.51 222.93 220.52 218.25

4.143E+07 4.115E+07 4.088E+07 4.062E+07 4.037E+07 4.012E+07 3.988E+07 3.964E+07 3.941E+07 3.919E+07 3.897E+07 3.875E+07

1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07

-7.594E+07 -1.049E+08 -1.018E+08 -9.900E+07 -9.633E+07 -9.383E+07 -9;.148E+07 -8.928E+07 -8.721E+07 -8.527E+07 -8.344E+07 -8.173E+07

-1.501E+07 -4.423E+07 -4.146E+07 -3.888E+07 -3.646E+07 -3.421E+07 -3.210E+07 -3.013E+07 -2.829E+07 -2.658E+07 -2.497E+07 -2.347E+07

-13.65 -40.21 -37.69 -35.34 -33.15 -31.10 -29.18 -27.39 -25.72 -24.16 -22.70 -21.34

-1.36 -4.02 -3.77 -3.53 -3.31 -3.11 -2.92 -2.74 -2.57 -2.42 -2.27 -2.13

33p

041



AVm

6.00 6.10 6.20 6.30 6.40 6.50 6.60 6.70 6.80 6.90 7.00 7.10

216.11 .214.11 212.22 210.4" 208.77 207.20 205.71 204.31 202.99 201.75 200.57 199.46

3.854E+07 3.834E+07 3.814E+07 3.794E+07 3.775E+07 3.756E+07 3.738E+07 3.719E+07 3.702E+07 3.684E+07 3.667E+07 3.650E+07

1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.950E+07 1.500E806

-8.012E+07 -7.860E+07 -7.718E+07 -7.583E+07 -7.457E+07 -7.338E+07 -7.226E+07 -7.121E+07 -7.021E+07 -6.927E+07 -6.838E+07 -6.755E+07

-2.207E107 -2.076E+07 -1.954E+07 -1.839E+07 -1.732E+07 -1.632E*07 -1.539E+07 -1.451E+07 -1.369E+07 -1.293E+07 -1.221E+07 -2.954E+07

-20.07 -18.87 -17.76 -16.72 -15.75 -14.84 -13.99 -13.19 -12.45 -11.75 -11.10 -26.86

-2.01 -1.89 -1.78 -1.67 -1.57 -1.48 -1.40 -1.32 -1.24 -1.18 -1.11 -2.69

o



7.20 7.30 7.40 7.50 7.60 7.70 7.80 7.90 8.00 8.10 8.20 8.30

196.78 194.26 191.90 189.69 187.62 185.68 183.85 182.14 180.53 179.02 176.84 174.80

3.634E+07 3.618E+07 3.602E+07 3.586E+07 3.571E+07 3.556E+07 3.541E+07 3.527E+07 3.512E+07 3.498E+07 3.484E+07 3.471E+07

1.500E÷06 1.500E+06 1.500E÷06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.SDOE+06 1.500E+06 1.500E-06 1.SOOE+06

-6.552E+07 -6.362E÷07 -6.184E+07 -6.017E+07 -5.860E+07 -5.713E+07 -5.576E+07 -5.446E+07 -5.325E+07 -6.045E+07 -5.878E+07 -5.722E+07

-2.768E+07 -2.594E+07 -2.432E+07 -2.281E+07 -2.139E+07 -2.008E+07 -1.885E÷07 -1.770E+07 -1.663E+07 -2.397E+07 -2.244E+07 -2.101E+07
CD

-25.16 -23.58 -22.11 -20.73 -19.45 -18.25 -17.13 -16.09 -15.11 -21.79 -20.40 -19.10 0'•

-2.52 -2.36 -2.21 -2.07 -1.94 -1.83 -1.71 -1.61 -1.51 -2.18 -2.04 -1.91

$.-

04



8.40

772.89

3.457E+07

1.500E+06

-5.576E+07

-1.969E+07

-17.90

-1.79

8.50

171.10

3.444E+07

* 1.500E+06

-5.439E+07

-1.845E+07

-16.77

-1.68

8.60

169.42

3.431E+07

1.500E+06

-5.311E+07

-1.730E+07

-15.72

-1.57

8.70

167.85

3.418E+07

1.500E+06

-5. 190E+07

-1.622E+07

-14.75

-1.47

8.80

166.37

3.406E+07

1.500E+06

-5.078E+07

-1. 522E+07

-13.83

-1.38

8.90

164.99

3.393E+07

1.500E+06

-4.972E+07

-1.428E+07

-12.99

-1.30

9.00

163.69

3.381E+07

1.500E+06

-4.872E+07

-1.341E+07

-12.19

-1.22

9.10

162.47

3.369E+07

1.500E+06

-4.779E+07

-1.260E+07

-11.46

-1.15

9.20

161.33

3.357E+07

1.500E+06

-4.692E+07

- 1.184E+07

-10.77

-1.08

9.30

160.25

3.346E+07

1.500E2]06

-4.609E+07

-1.114E+07

-10.12

-1.01

9.40

159.24

3.334E+07

1.500E+06

-4.532E+07

-1.048E+07

-9.52

-0.95

9.50

158.29

3.323E+07

1.500E+06

-4.459E+07

-9.862E+06

-8.97

-0.90

CD

---A

C)
I--

03)

-'

b:



cE
9.60 9.70 9.80 9.90 10.00 10.10 10.20 10.30 10.40 10.50 11.00 11.50 ,i

157.39 156.55 155.75 155.00 154.29 153.62 152.99 152.39 151.83 151.30 148.76 146.89

3.311E+07 3.300E+07 3.289E+07 3.279E+07 3.268E+07 3.258E+07 3.247E÷07 3.237E+07 3.227E+07 3.217E+07 3.169E+07 3.124E+07

1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E÷06 1.500E+06 1.500E506 1.500E+06 1.500E+06 1.500E+06

-4.390E+07 -4.326E+07 -4.265E+07 -4.207E+07 -4.153E+07 -4.102E+07 -4.054E+07 -4.008E+07 -3.965E+07 -3.924E+07 -3.730E+07 -3.587E+07

-9.289E+06 -8.753E+06 -8.254E+06 -7.788806 -7.352E+06 -6.946E+06 -6.566E+06 -6.212E+06 -5.881E+06 -5.571E+06 -4.114E+06 -3.135E+06
C'D

-8.44 -7.96 -7.50 -7.08 -6.68 -6.31 -5.97 -5.65 -5.35 -5.06 -3.74 -2.85 00

-0.84 -0.80 -0.75 -0.71 -0.67 -0.63 -0.60 -0.56 -0.53 -2.53 -1.87 -1.43

boo

n 11



12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50

145.47 144.34 143.43 142.66 141.99 141.39 140.86 140.36 139.90 139.47 139.06 138.68

3.081E+07 3.041E+07 3.002E.07 2.966E+07 2.931E+07 2.898E+07 2.867E+07 2.837E+07 2.808E+07 2.780E+07 2.753E+07 2.728E÷07

1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E.+06 1.500E+06

-3.478E+07 -3.392E+07 -3.322E+07 -3.263E-+07 -3.212E+07 -3.167E+07 -3.126E+07 -3.088E+07 -3.053E+07 -3.020E+07 -2.988E+07 -2.959E+07

-2.472E+06 -2.016E+06 -1.698E+06 -1.471E+06 -1.306E+06 -1.182E+06 -1.087E+06 -1.011O+06 -9.489E+05 -8.967E+05 -8.517E+05 -8.122E+05 oD

-2.25 -1.83 -1.54 -1.34 -1.19 -1.07 -0.99 -0.92 -0.86 -0.82 -0.77 -0.74

-1.12 -0.92 -0.77 -0.67 -0.59 -0.54 -0.49 -0.46 -0.43 -0.41 -0.39 -0.37

o-,

oM
-Ti6



18.00

138.31

2.703E+07

1.500E+06

-2.931E+07

-7.769E+05

-0.71

-0.35

18.50

137.95

2.679E+07

1.500E+06

-2.904E+07

-7.449E+05

-0.68

-0.34

19.00

137.62

2.656E+07

1.500E+06

-2.878E+07

-7.157E+05

-0.65

-0.33

19.50

137.29

2.634E+07

1.500E-06

-2.853E+07

-6.888E+05

-0.63

-0.31

20.00

136.98

2.612E+07

1.500E+06

-2.829E+07

-6.638E+05

-0.60

-0.30

20.50

136.68

2.592E+07

1.500E+06

-2.806E+07

-6.406E+05

-0.58

-0.29

21.00

136.38

2.572E+07

1.5000E+6

-2.783E+07

-6.188E+05

-0.56

-0.28

21.50

136.10

2.552E+07

1.500E+06

-2.762E+07

-5.984E+05

-0.54

-0.27

22.00

135.83

2.533E+07

1.500E+06

-2.741E+07

-5.791E+05

-0.53

-0.26

22.50

135.57

2.515E+07

1.500E+06

-2.721E+07

-5.610E+05

-0.51

-0.25

23.00

135.31

2.497r+07

1.500E+06

-2.701E+07

-5.439E+05

-0.49

-0.25

23.50

135.07

2.480E+07

1.500E+06

-2.683E+07

-5.276E+05

-0.48

-0.24

CD

CD

CA)

0!- f
0

I,



24.00 24.50 25.00 25.50 26.00 26.50

134.83 133.13 131.96 131.12 130.50 130.03

2.463E+07 2.447E+07 2.431E+07 2.415E+07 2.400E+07 2.385E+07

1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06

CD

-2.986E+07 -2.855E+07 -2.765E+07 -2.701E+07 -2.653E+07 -2.617E+07

-3.728E+06 -2.588E+06 -1.843E+06 -1.354E+06 -1.031E+06 -8.182E+05

-3.39 -2.35 -1.68 -1.23 -0.94 -0.74

-1.69 -1.18 -0.84 -0.62 -0.47 N/A

-n



'lCalc 1732 1.01-PM-44-2, Attachment 2, Page 42

B2:
B5:
B8:
BIlI:
B14:
B16:
BIB:
B20:

(F2) 2.5 ~~ ~ i ~ L(F2) 300
($3) 68762000*B2A-0.32306

(S3) 19500000
(S3) -582900*(B5-120)
(S3) +B8+BI1+B14
(F2) +B16/1100000
(F2) +Bl8*(C2-B2)

P,05694
17321.01.PM.44

ATr 1

PG 1/ OF/g



ICalc 17321.01-PM-44-2, Attachment 2, Page 43

C2:
C5:
C8:
Cll:
C14:
C16:
C18:
C20:

(F2) +B5+B20J"f
(S3) 68762000*C2^-0.32306

(S3) 19500000
(S3) -582900*(C5-120)
(S3) +C8+Cll+C14
(F2) +C16/1100000
(F2) +C18*(D2-C2)

(05694
17321.01-PM-44

ATT 1

PG /120F/9



ICalc 17321.01-PM-44-2, Attachment 2, Page 44 17321 O1-PM-44
Z2:
Z5:
Z8:
ZIl:
Z14:
Z16:
Z18:
Z20:

(F2)
(F2)
(S3)

(S3)
(S3)
(S3)
(F2)
(F2)

+Y2+O.1 ATT 1
+Y5+Y20
68762000*Z2^A-0.32306

19500000 PG /3 OF /g
+Z6+Z110+Z4
+Z16/1100000(7

i694



lCalc 17321.01-PM-44-2, Attachment 2, Page 45 1

AV2:
AV5:
AV8:
AVI1:
AV14:
AV16:
AVI1:
AV20:

(F2)
(F2)
(S3)

(S3)
(S3)
(S3)
(F2)
(F2)

+AU2+0. 1
+AU5+AU20
68762000*AV2^A-0 .32306
1500000 ~ ieje ,y~ k~Z?~
-755000*(AV5-110)
+AV8+AV11+AV14
+AV16/II00000
+AV18*(AW2-AV2)

27321 .Ol-PM-44
ATT 1

PG /'# OF /T

FG 05694



Calc 17321.01-PM-44-2, Attachment 2, Page 46 .Za'31 .01-PM- 44
ATT 1

BF2:
BF5:
BF8:
BF11:
BF14:
BF16:
BF18:
BF20:

(F2)
(F2)
(S3)

(S3)
(S3)
(S3)
(F2)
(F2)

+BE2+0.1
+BE5+BE20
68762000*BF2A-0.32306 , /P%/
-765ooo, (BF5-1oo).9< ^1'e¢,xed q,, barl o4
+BFS+BF11+BF14
+BF16/1100000 (B 0569
+BF18* (BG2-BF2)



ICalc 17321.01-PM-44-2, Attachment 2, Page 47
CE2:
CE5:
CES:
CEIl:
CE14:
CE16:
CE18:
CE20:

(F2) +CD2+0.5 2ý- Reie iie ce -45"hovr
(F2) +CD5+CD20
(S3) 68762000*CE2^-0.32306

(S3) 1500000
(S3) -765000*(CE5-100)
(S3) +CE8+CE11+CE14
(F2) +CEl6/l100000
(F2) +CE18*(CF2-CE2)

17321.01-PM-44
ATT 1

PG /6 OF/A'

C 05694



ICalc 17321.01-PM-44-2, Attachment 2, Page 48 1
DE2:
DE5:
DE8:
DEll:
DE14:
DE16:
DE18:
DE2O0:

(F2)
(F2)
(S3)

(S3)
(S3)
(S3)
(F2)
(F2)

+DD2+O.5
+DD5+DD20 FO
68762000*DE2A-0. 32306

)1500000
-7690O0*(DE5-96PE.R6F~leJ 4. obsa 0 lir ~

) +DE8+DEl1+DE14
+DE16/11000008/ D2-E2 7. n.-

Y5694

LAA

ATT 1

PG 170F OF



Calc 17321.01-PM-44-2, Attachment 2, Page 49
DJ2:
W"5:

DJ8:DJ11:
DJ14:
DJ16:
DJ18:
DJ2 0:

(F2)
(F2)
(S3)

(S3)
(S3)
(S3)
(F2)
(F2)

+D12+0.5
+DI5+DI20
68762000*DJ2^-0.32306

1500000
-769000* (DJ5-96)
+DJB+DJII+DJ14
+DJ16/1100000
I N/A4 0)

O, 0`5694
17342 .o1.PM44

ATT 1

PG/8' OF /ff



lCalc 17321.01-PM-44-2, Attachment 2, Page 50

A B C D
Time, t, hours after k 0

2r otor trip 2.5 2.6 2.72.

4Temp.,, c, § time t,
5degrees F 300.00 296.60 293.33 290.17

5694

7Decay heat, ad
8Btu/hr 5.114E+7 5.050E+7 4.989E+7 4.930E+7
9

lOPump heat, Pp,
l1Btu/hr 1. E+7 1.950E+7 1.950E+7 1.950E+7

12
13Heat rejected to
14SD HXer, Qhx, Btu/hr -1.081E+8 - - 60E+8 -1.040E+8 -1.022E+8

l6Sum (Qd+Pp+Qhx),Btu/hr -3.741E+7 -3-.601E -3.466E+7 -3.335E+7
17
l8cJTrc/dt, degrees F/hr -34.01 -32.74 1.51 -30.32
19
2ODelta t,,degrees F -3.410 -:3.27 -3. 1.30



lCalc 17321.01-PM-44-2, Attachment 2, Page 51 &2e//i
Fo 0 594

F G H I 3 N U.-

2
3...
4
5 28

2.9 3.0 3.1 3.2 3.3 3.4 3.5

7.14 281.42 278.72 276.12 273.63 271.23
6 ....7.........
7

8 4.875E+7
9

4.822E+7 4.722E+7 4.676E+7 4.631E+7 4.588E+7

i0
11 1.950E+7 1.950E+7 1.950E+7 .950E+7 1.950E+7 1.950E+7 1.950E+7
12
1.3
14-1.003E+8 -9.858E+7 -9.690E+7 -9.528E+ 9.372E+7 -9.222E+7 -9.078E+7

16-3..209E+7 -3.087E+7 -2.969E+7 -2.856E+7 -2.74 7 -2.642E+7 -2.541E+7
17
18 -29.17 -28.06 -26.99 -25.96 -24.97 -24.01 -23.10
19
20 -2'.92 -2.81 -2.70 -2.60 -2.50 -2. -2.31



Calc 17321.01-PM-44-2, Attachment 2, Page 52 1

/732/ 61//%' 4141

&%kM~7'~ Z

~ fl~694ILl. I'%

2 3.6 3.7 3.8 3.9 4.0 4.1 4.2
3 = = ........ ... w ==...... .. .. .. .. .. . .. .. .. .. .. ....lw • m l m l........ ......

4

5 268.92 266.70 264.56 262.50 260.53 258.62 256.80
6 .............. m m. .. ... .. ... ............ .. .. .....,• . .i= .m m. l...... ....

7
8 4.546E+7 4.506E+7 .467E+7 4.430E+7 4.394E+7 4.359E+7 4.325E+7
9

10
11 1.950E+7 1.950E+7 1.950E+7 .950E+7 1.950E+7 1.950E+7 1.950E+7
12
13
14-8.939E+7 -8.806E+7 -8.678E+7 -8.554E+ -81436E+7 -8.322E+7 -8.212E+7

16-2.443E+7 -2.350E+7 -2.261E+7 -2.175E+7 -2.0 +7 -2.013E+7 -1.937E+7
17
18 -22.21 -21.37 -20.55 -19.77 -19.02 -18.30 -17.61
19
20 -2.22 -2.14 -2.06 -1.98 -1.90 -1. -1.76
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//T124 M/E -

i9•.'
uvwx y

2 4.3.4.4 44.6 4.7 4..X8 4.9

8 4.292E+7 4.261E+7 . 30E+7 +.200E+7 4.171E+7 4.143E+7 4.115E+7

11 1.950E+7 1.950E+7 1.950E+7 1.5E+7 1.950E+7 1.950E+7 1.950E+7

13

14-8.106E+7 -8.004E+7 -7.907E+7 -7.812E+7 2E+7 -7.634E+7 -7.550E+7

16-1.864E+7 -1.794E+7 -1.,727E+7 -1.662E+7 -1.601E+ .542E+7 -1.485E+7
17
18 -16.94 -16.31 -15.70 -15.11 -14.55 -1 -13.50
19
20 -1.69 -1.63 -1.57 -1.51 -1.46 -1.40 -1.35
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AAA CAD AE AF O 0 6 9 4
2 5.0 5.1 5.2 5.3 5.4 5.5 5.63 ...... ... ..........................................................
5 244.42 3.12 241.87 240.66 239.49 238.37 237.29.
6 .m ... .. .... u m.... ... I..... ... •. n... . . . . .....em l m w mi.......... .... .....

8 4.088E+7 4.062E+7 4.7E+7 4.0 2E+7 3.988E+7 3.964E+7 3..941E+7

11 1.950E+7 1.950E+7 1.950E+7 1.5E+7 1.90+7 1.950E+7 1.950E+7

14-7.469E+7 -7.391E+7 -7.316E+7 -7.243E+7 73E+7 -7.106E+7 -7.041E+7

16-1.431E+7 -1.379E+7 -1..329E+7 -1.281E+7 -1.235E+ -1.192E+7 -1.150E+7
17
18 -13.01 -12.53 -12.08 -11.65 -11.23 - 83 -10.45
19
20 -1.30 -1.25 -1.21 -1.16 -1.12 -1.08 -1.05
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4•
5 236.24 35.24 234.26 233.32 232.41 231.54 230.69
6 o. o... .. ......... .... lwu.... .. ... .. .. ... .. .. ... .. ......B= ~ d l ~ m m . ......

8 3.919E+7 3.897E+7 75E+7 3.854E+7 3.834E+7 3.814E+7 3.794E+7

11 1.950E+7 1.950E+7 1.950E+7 50E+7 1.950E+7 1.950E+7 1.950E+7

13.

14-6.978E+7 -6.918E+7 -6.859E+7 -6.803E+7 - 48E+7 -6.696E+I7 -6.645E+715---------=-----------------=
16-1.109E+7 -1.071E+7 -1.034E+7 -9.983E+6 -9.643E+ -9.318E1-6 -9.006E+6
17
18 -10.08 -9.73 -9.40 -9.08 -8.77 - 47 -8.19
19
20 -1.01 -0.97 -0.94 -0.91 -0.88 -0.85 -0.82i9 , " I
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/J../ /- 4/•- 4

to 0569L-
AT AUAO AP

•6.4 6.5

AR AS

2 6.6 6.7 6.8 6.9 7.0
3 ... ..
4
5 229. 87 .08 228.31 227.57 226.86 226.16 225.49
6..
7
8 3.775E+7 3.756E+7 3
9

3.719E+7 3.702E+7 3.684E+7 3.667E+7

10
11 1.950E+7 1.950E+7 1.950E+7 1. E+7 1.950E+7 1.950E+7 1.950E+7
12
13
14-6.596E+7 -6.548E+7 -6.502E+7 -6.458E 7 -6. E+7 -6.373E+7 -6.333E+7

16-8.707E+6 -8.421E+6 -8.146E+6 -7.883E+6 -7.630E+6 .388E+6 -7.155E+6
17
18
19
20

-7.92

-0.79

-7.66 -7.41 -7.17 -6.94 -6.50

-0.77 -0.74 - -0.72 -0.69 -0.67 .65
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AV AW AX AY AZ BA BB

2 7172737.4 7.5 7. 7.74

5 224.84 4.21 223.60 223.01 222.43 221.88 221.34
6 . ... ....... ...ll m ........ mml.... .. ... .. .. ... .. ...wm l m .m .u .m . w...... .. .

7

8 3.650E+7 3.634E+7 3. 8E+7 3..602E+7 3.586E+7 3.571E+7 3.556E+7

10i
11 1.950E+7 1.950E+7 1.950E+7 1. OE+7 1.950E+7 1.950E+7 1.950E+7

13

14-6.294E+7 -6.256E+7 -6.219E+7 -6.184E+7 -6. 9E+7 -6.116E+7 -6.083E+7

16-6.933E+6 -6.719E+6 -6.514E+6 -6.317E+6 -6.128E+6 .947E+6 -5.773E+6
17
18 -6.30 -6.11 -5.92 -5.74 -5.57 - . 1 -5.25
19
20 -0.63 -0.61 -0.59 -0.57 -0.56 -0.54 -0.52
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SCB EBF BG BHd5694
2 7.8 7.9 8.0 8.1 8.2 8.3 "8.4

...... .... ........................................... .................

5 220.81 0.30 219.81 219.33 218.86 218.40 217.96

8 3.541E+7 3.527E+7 3. E+7 3.498E+7 3.484E+7 3.471E+7 3.457E+710

11 1.950E+7 1.950E+7 1.950E+7 1. E+7 1.950E+7 1.950E+7 1.950E+7

13. '

14-6.052E+7 -6.021E+7 -5.991E+7 -5.963E+7 -5.. +7 -5.907E+7 -5.881E+7
-------------------------------------------------------------------

16-5.606E+6 -5.445E+6 -5.291E+6 -5.143E+6 -5.OO1E+6 - 864E+6 -4.733E+6
17
18 -5.10 -4.95 -4.81 -4.68 -4.55 -4. -4.30
19
20 -0.51 -0.50 -0.48 -0.47 -0.45 -0.44 - 43
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B3 BK BL BM BN BO BP

.7 8.8 8.9 9. 59.3 ....... ..-.. .......................................................... .
5 217.53 17.11 216.71 216.31 215.92 215.54 215.18

8 3.444E+7 3.431E+7 .18E7 3.406E+7 3.393E+7 3.381E+7. 3.369E+7

010

11 1.950E+7 1.950E+7 1.950E+7 0OE+7 1.950E+7 1.950E+7 1.950E+7

14-5.855E+7 -5.830E+7 -5.805E+7 -5.781E+7 - . 58E+7 -5.736E+7 -5.713E+7

16-4.606E+6 -4..485E+6 -4.368E16 -4.255E+6 -4.147E+ -4.043E+6 -3.943E+6
17.
18 -4.19 -4.08 -3.97 -3.87 -3.77 - 8 -3.58
19
20 -0.42 -0.41 -0.40 -0.39 -0.38 -0.37 -0.36
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BQ ER BS ST BU BV BW

g~f Or-494-

5 214.82 4.47 214.13 213.79 213.47 213.15 212.84

8 3.357E+7 3.346E+7 3. 4E+7 3.323E+7 3.311E+7 3.300E+7 3.289E+7

101

11 1.950E+7 1.950E+7 1.950E+7 1. OE+7 1.950E+7 1.950E+7 1.950E+7

14-5.692E+7 -5.671E+7 :-5.650E+7 -5.630E+7 -5. IE+7 -5.592E+7 -5.573E+715 -- - -= ----------- = ------------------------------- == = ======== =======

16-3.847E+6 -3.754E--6 -3.664E+6 -3.578E+6 -3.495E+6 .415E+6 -3.338E+6
17
18 -3.50 -3.41 -3.33 -3.25 -3.18 -3. -3.03
19
20 -0.35 -0.34 -0.33 -0.33 -0.32 -0.31 .30
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/1¢5. //-C -/¢/. •p,,
11e pyV 117 ¢'.A t"l:l

• • .......... SO 056 9
.9 10.0 10.1 10.2 10.3 10.4 10.5

5 212.54 2.24 211.95 211.67 211.39 211.12 210.85
6 ... : --.............. .. . w m mm..........•.l ~ m l~............ . . .. . . .. . . .. . . .

8 3.279E+7 3.268E+7 3. 8E+7 3.247E+7 3.237E+7 3.227E+7 3.217E+7
9

10
11 1.950E+7 1.950E+7 1.950E+7 1. E+7 1.950E+7 1.950E+7 1.950E+7
12
13

14-5.555E+7 -5.537E+7 -5.520E+7 -5.503E+7 -5. +7 -5.470E+7 -5.454E+7

16-3.263E+6 -3.192E+6 -3.122E+6 -3.055E+6 -2.991E+6 - 29E+6 -2.868E+6
17
18 -2.97 -2.90 -2.84 -2.78 -2.72 -2. -2.61
19
20 -0.30 -0.29 -0.28 -0.28 -0.27 -0.27 - 0

4r
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rIp rl;= f- r. Il -

1.0 11.5 12.0 12.5 13.0 13.5 14.0

4

5 209.55 .38 207.33 206.37 205.49 204.67 203.91
6 .... ... ... ... I B .mm b... =... . .. m . N J w um....m w ~ ~ .. =......... . . . . . .. . . . . . .

7

8 3.169E+7 3.124E+7 3. E+7 3.041E+7 3.002E+7 2.966E+7 2.931E+7
9

10
11 1.950E+7 1.950E+7 1.950E+7 1. E+7 1.950E+7 1.950E+7 1.950E+7
1.2
13
14-5.376E+7 -5.306E+7 -5.242E+7 -5.185E+7 -5. E+7 -5.083E+7 -5.037E+7

16-2.566E+6 -2.317E+6 -2.112E+6 -1.939E+6 -1.793E+6 667E+6 -1.559E+6
17

.18 -2.33 -2.11 -1.92 -1.76 -1.63 -1. -1.42
19
20 -1.17 -1.05 -0.96 -0.88 -0.81 -0.76 .71

V
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A*7e /. 4/.
CL CM CN CO CP CQ P

15.0 15.5 16.0 16.5 17.0 17.5
.. . ..l .. ..lll. . ..i.. . ...l. . .. . .. . .. .

0569,
2 4.5
:3......
4
5 203.20
B........ a

.54 201.91 201.32 200.76 200.22 199.71
............................. ......................

7
8 2.898E+7 2.867E+7 2 'E+7 2.808E+7 2.780E+7 2.753E+7 2.728E+7
9
10
11 I.SOE+7 L.950E+7 1.950E+7 1 1.9SOE+7 1.950E+7 1.500E+G
12
13
14-4.995E+7 -4.955E+7 -4.917E+7 -4.882E+7 -4. E+7 -4.816E+7 -8.413E+7

16-1.464E+I -I,.380E+6 -1.306E+B -1.239E+6 -1.179E+B .124E+6 -5.536E+7
17
18 -1.33 -1.25 -1.19 -1.13 -1.07 -1. -50.33

19
20 -0.67 -0.63 -0.59 -0.56 -0.54 -0.51 5.16
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_., A. /6&li
el iý N; e-I e '

r, cz rlT (111 "~i tt•

2 18.0 18.5 19.0 19.5 20.0 20.5 21.0

5 174.55 58.92 149.18 143.07 139.21 136.73 135.10
S... .... .....ll .l .. . . . . .. . . ....w- t l l .* .l . 1..... .. ... w ... ..........

7

8 2.703E+7 2.679E+7 .GE+7 2.634E+7 2.612E+7, 2.592E+7 2.572E+7
9

10
11 1.50@E+6 1.SO0E+6 I.SOOE+6 1. @E+6 1.500E+6 1.500E+÷ 1.50@E-B
12
13
14-6.290E+7 -4.972E+7 -4.150E+7 -3.834E+7 -3. E+7 -3.099E+7 -2.962E+7

16-3.437E+7 -2.143E+7 -1.344E+7 -8.507E+6 -S.45SE+6 - 572E+6 -2.403E+6
17
18 -31.25 -19.48 -12.22 -7.73 -4.96 -3. -2.18
19
20 -15.62 -9.74 -6.11 -3.87 -2.48 -1.62 - 9

S5694



lCalc 17321.01-PM-44-2, Attachment 2, Page 65

A~9e /6 ~
LJI.J U~. j5Jr~3.~917.7 flA nlo n-o,' nfl 56 94

21.5 22.0 22.5 23.0 23.5 24.0 24.5

5 134.01 133.25 132.69 132.27 131.92 131.63 131.38

7

8 2.552E+7 2.533E+7 .5E+7 2.497E+7 2.480E+7 2.463E+7 2.447E+7
9
10
11 1.$00E+6 1.500E+6 1.SOOE+6 1. @E+6 1.500E+6 I.SOOE+6 1.SOOE+8
12
13
14-2.870E+7 -2,805E+7 -2.759E+7 -2.723E+7 -2. 4E+7 -2.669E+7 -2.648E+7

16-1.676E+6 -1.222E+6 -9.366E+5 -7.SS3E+S -6.385E+S 6E+5 - .098E+5
17
18 -1.52 -1.11 -0.85 -0.69 -0.58 -0. -0.46
19
20 -0.76 -0.56 -0.43 -0.- -0.2R -7
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/

A
A

0 569,1
D6 DH DI DJ

2 25.0 25.5 26.0 26.53 'x ....................................
4
5 131. 130.93 130.73 130.53
6.......... ..............................
7
B 2.431E+7 2. E+7 2.400E+7 2.385E+7
9

10
11 1 .SOOE+6 1 .50@E+6 .SOOE+G 1 .500E+6
12
13
14-2.628E+7 -2.610E+7 -2.593 7f -2.576E+7

16-4.734E+S -4.468E+5 -4.265E+5 102E+S
17
18 -0.43 -0.41 -0.39 -,37

19
20 -0.22 -0.20 -0.16 9.88
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Flo 05694
2.S

C2 B2+.1
Q2: 2+.l
85: 3
CS: BS++ 20
88: 68, EB*B2'-.32306
0S: BB.76 T *C24-.32306
BIl: IF(8S> 0,I9.SeB,.5e6)
Cll: IF(C5>2 •, 9.Se6,I.5eG)
B14: IF(05>200, 6•,003eS*(B5-I20.),-8.4385- (B5-100))
014: IF(CS>200,- .003eS*(C5-120).-8.438e5*(C5-100))
BIB: B8+BII+B)4
G16: C8+011+014
818: BI6/Iolo6
C18: C16/1.lesB
820; B18*(C2-B2)


