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7.76 0.10 35.465 1.51 -39.42 -41.55 -M3.07 2
7.86 a,10 35.318 1.5 -37.89 -38.90 -35.37 2
7.96 0.10 35.175 1.5 -36.41 -36.15 -32.86 2

8.06 0,10 35.033 1.5 -35.06 -33.60 -30.54 2
8.16 0.10 34.894 1.5 _ -33.81 -3123 -28.40 2
8.26 0.10 34.757 1.5 -32.65 -29.05 -26.41 2
8.36 0.10 34.622 1.5 -31.57 -27.02 -24.57 2
8.46 0.10 34.489 1.5 -30.57 -25.15 -22.86 2

9.1 0.10 34.359 1.5 -29.653 -23.41 -21.28 2
9.66 0.10 34.230 1.5 -28.77 -21.80 -19.82 2
6.76, 0.11 34.102 1.5 -27.95 -20.0 -18.45 2
6.97 0.12 33.967 1.5 -27.14 -18.80 -17.09 2
8.99 9.13 33.824 1.5 -26.32 -17.32 -15.74 2
8.12 0.14 33.671 1.5 -25.51 -15.84 -14.40 2
9.26 . 15 33.507 1.5-- -24.69 -14.38 -13.07 2
9.411 0.17i 33.330 1.5 -23.88 -12.93 -11.75 2
8.58' 0.1' 33.137 6.5 -23.07 -11.50 -10.45' 2

9.07 = 2.926 1.5 -22. -10.08 4.17 2
9.99 0.25 32.602 1,5 221 .44 -8.69 -7.90 2

10.24 0,30 32.429 1.51 -20.63 -7.33 -6.67 2
10.54 0.37 32.128 1.5 -19.8.2 -. 0-2 -5.47:i 2 .40,4 31.77

10.9176 1.5 -19.01 -4.75 -4.32
11.37 0.02 31.352 1.5 -1820 -3.59 -3.23 2
11.99 0.69 30.820 1.5 -17.40 -2.47 -2.25 2
12.88 1.41 30.115 1.5 -16.59 -1.596 -1.42 2
14. 2.34 29.121 1.5 -15.78 -0.94 -0.86 2
16.6 3l 3.00 27.730 1.5 -14.98 -0.72 -0.65- 2
19.68 9.90 26.200 1.5 -14.17 -0.58 -0.53 2
19.68 0.86 26.260 1.5 -14.17 .o-0.56 -. 53 2
19.68 9.00 26.260 1.5 -14.17 -0.5 -0.53 2
19.69 o0 2660 1.5- -14.17 -0.58 -0.53 2
19.68 0.00 26.260 1.5 -14.17 -0.59 -0.53 2
18.66, 9 26.260 n 1.5 -14.17 -0.59 -0.53 2
19.68' 000 26.260 1.5 -14.17 -0.59 -0.53 2
19. 681 0:90 26.260 ___1.5 -14.17 _ -0.5e -0.53 2 _
19.68 9.00 2620 1.5 414.17 -O.5 -0.53: 2
19.66 9.00 26.260 1.5 -14.17 -0.58 -0.53 2
19 .8 0.00 26.240 1.5 -1417 -0.58 -. 53 2
19.68 0.60 26.260 1.5 -14.17 -0.,8 -0.53 2
18.68 0.0 26.290 1.5 -14.17 -0.59 -0.53 2
19.66 8.90 26,260 1.5 -14.17 -0.59 -0.53 2
19.68 0.0 26.290 1.5 -14.17 -0.58 -0.53' 2
1.8 0.0 26260 _. 1.5 -14.17 -0.59 -0.53 2
19.68 0.00 26.260 1.5 -14.17 -0.58 -0.53 2
19.68 o0.6 26.268 1.5 -14.A7 -0.59 -0.53 2
19.68 0.00 26.260 1.5 -14.17 -0.59 -0.53 2
19.68 000 26260 1.5 -1417 .-0.58 -0.53, 2
19,68 0,001 26.260 1.5 -14.17 -0.58 -0.93. 2

19.68 0.1 26.20 1.5 -14.17 ,-0.8 -0.53 2
19.68 0.90 26.260 1.5 -14.17 -0.58 .0.53 2
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in, TtF) TkeIeIrhI Re p, h rn k V.1 Re r hPt kt, u-
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168.34 60.37 1.6000 2.52E-04 0.364 3.739 46,644 3.3637 1289 113.60 41.60 0.880 3.154 O 57 4001 3 I66M 6.941 153.62
7 160.36 60.46 1.A0M 2.56E-04 0.384 3.739 47,675 2.4190 1278 113.01 61.8 0.660 4.02rAN 4 0.307 2."19 9"10 3.3i1 5663 0.923 153.36
70 162.59 60.54 1.0000 2,63E.04 0.383 3.739 46,777 3.4725 1267 114.56 6103 0Sl96 4.04E404 am 2.780 8,470 35666 1t4o 0.917 153.11
0.06 160.01 60.61 02906 2.68E-04 0.382 3.739 45,943 2-5241 1258 1111 61,84 0il" 4 146 6.m 2." 961.164 30 104 8.906 152.87
0.6 157.62 60.68 0.29M6 2,73E-04 0.382 3.739 45.171 2.5737 1248 110.l9 0516 0.50UM 4.106404 0SA WIN 61.147 4.3 1044 8.896 152.64
8.26 155.39 60.74 0.9906 2.78E.04 0.381 3.739 44,464 2.6214 1240 110.M SIM 0.6 4.1306 0.36C 2-796 66,867 46632 1042 86.86 152.43
9.30 153.32 60.80 0.9993 2.62E-04 0.380 3.739 43.788 6072 1232 166.41 010T 01974169 4 0.3 2.1M 6ON 4.0011 1031 6.876 15223
8.4 151.39 60.65 0ý991 2.89E-04 0.360 3.739 43,170 2.7110 1224 1606.3 05.8 0797 4.10646 9.366 2.706 SP46 4.1073 1017 0.670 152.04
9.56 149.59 60.90 0.9990 2.90E-04 0.379 3.739 42,596 2.7530 1217 100,6 61.0 0976 42E04 0.35 27IN 96 M 4.1320 36 8.63 151.86

.06 147.92 60.94 0.9909 2.94E-04 0.379 3.739 42,063 2.7930 1210 107.76 SIM 0.676 41E4 .306 2.7 7 9 UM 4.1502 036 8.856 151.40
70 146.34 60.96 0.8 2.68-04 0.378 3.739 41S6G3 2.8316 1204 107.32 6im 0.9978 4.246-04 O.6 27 86972 4.1772 t622 8.849 151.53

.07 144.77 61.02 0.667 3.020E-4 0.378 3.739 41.0M3 2.8711 1197 I65.6 0t.61 067 4209.06 0.30 2.796 67,76 4.1994 l030 8.943 151.37
9. 143.19 61.06 0.9O6 3.06E-04 0.378 3,739 40.56 2.9116 1191 166.38 81.65 66013 4,.46 .64 0 . 4799 VA3 4217 102 8.637 15121

9.12 141.61 61.10 0.9905 3.10044 0.377 3.739 40.067 2.9530 1184 16•.6 1.62 0.17 C4365 0 %3S4 Z.796 8 S 42343 1027 8.830 151.04
9.2 140.04 61.14 0.908 3.14E-04 0.377 3.739 39,571 2.9954 1178 106. 013 0.6676 4.35E40 0266 2W796 863 4.270 1429 8.24 150.67
9.41 38.46 61.18 0.9983 3.16E-04 0.376 3.739 39.075 3.0390 1171 104.A6 61.03 0,6978 4.34E04 2.U64 8,116 4260 1023 8.614 150.70

958 136.0 61,22 0.8063 3.22E-04 0.376 3.739 36.581 3.0836 116 104.51 61.664 0.N6 4.3754 0.364 72. B5706 4.3132 1632 8.812 150.53
9.77 135.30 6125 0.9"81 327E-04 0.375 3.739 38.068 3.1293 1158 104.4 61.4 7T7 4-E546 4.363 27960 W290 4.3M35 02 8.806 150.36
9.80 133.72 61.29 0.906 3.31E-04 0.375 3.739 37.596 3.1762 1151 103V.67 61. 0.677 4A4E46 0m Z71" K6 6 4.3601 l0ot 8.600 150.10

I0W 132.14 61.33 0.9660 3.36E-04 0.374 34739 37,105 3.2243 1144 103.10 al." 0.67 4.4" 0263 2.766 664 4.3433 5016 8.794 15.065
10.54 130.95 61.36 0.9979 3.40E604 0.374 3.739 36,615 32736 1138 103.63 05.66 O.87 4,404 6.6 379 84=73 4476 5015 8.768 149.02
10.01 128.67 61.40 0.8076 3.45E04 0.373 3,739 36,127 3.3242 1131 102.10 65.67 0517 4.47564 06.363 2.760 83A6 4.40 1013 8.782 149.64

37 127.39 61.44 0."977 3.50E-04 0.373 3.739 35,639 3.3762 1124 01.0069 0.07 0.61 4.8054 0.382 V9 83,3 446 1011 8.776 149.46
11.9 120.80 6.47 0.6076 3.59E04 0.372 3.739 35,154 3.42965 1117 16102 0.362 2.79 4*10 5 6.770 14927
2.60 12422 61.51 0.9976 3.606E.4 0.371 3.739 34.669 3.4842 1110 166.76 SIM 0.67 4.E046 6.3 Z790 •2,6• 1 468 10666 8.764 149.06

1429 122.63 61.54 0.9875 3.06E-04 0.371 3.739 34.185 3.5400 1103 100.2 61M." 0.91W 4.5E46 06.362.7996 28047 4*86 lots 8.759 148.89
16.63 121.04 61.57 0.9974 3.716E-4 0.370 3.739 33,704 3.5983 1096 41.801 200 0.77 4 E-046 0,362 2.706 $.1644 4,0 1 1004 8.753 148.70
19.68 119.46 61.61 0.9874 3.77E-04 0.370 3.739 33.224 3.6576 1089 99.34 82M 6,8T? 4*5546 66 2766 61.242 4,61 1•63 8.748 148.50
19.60 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33,224 3.6576 t089 66.34 6ZO6 0.667 41E-04 0.361 2.7 61,3i2 4.5615 1009 8.748 148.50
19.68 119.46 61.61 0.9974 377E-04 0.370 3.739 33,224 3.6576 1089 8.34 8366 0.9577 411546 0.361 .79•• 61.324 4.615 1663 8.748 148.50
19.68 119.46 61.91 0.9974 3r7E644 0.370 3.739 33,224 3.8576 1086 0 Wu " 6 451546 06.1 2.M K1,2 4.665 I1O 8.748 16.5

11.1 1.1 097 3.'E-4 0370 3.739 -042 I.NS7 809 • g7 •1 L1 .748 148.50
,9.68 119.460 6-.61 0,974 3.77E-04 0.370 3739 33,224 3.6576 1089 60.4 U1 086977 45554 0.361 37 61363 6 13 0748- 144.56

.6 119.46 61.61 0.9974 3.77TE-4 0.370 3.739 33224 3.6676 IM 96.34 " 61071 4A1546 0.361 2.796 $1.241 4,5415 INS 8.748 148.50
19.6 110.46 61.61 0*74 3.77E-04 0.370 3.739 33.24 3.6576 1088 60.34 520 09077 4A5104 0.3161 2.796 81,,24 4,81 106 8.748 148.50
19.68 119.46 61.61 0.974 3.77604 0.370 3,739 33.224 3.6576 1008 9 6.3u 82 0.7 4A5-*04 0321 2.M 8612 45815 1609 8.748 148.50
19.68 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33,224 3.6576 5088 96.34 806 0.77 45I55.4 0361 2.76 61,38 4,1S 580 8.748 148.50
18.60 119.40 61.61 0.9974 3.77E-04 0.370 3.739 33,224 3.6576 1089 95.34 6.05 0.6677 451546 0.3261 2.7 81.242 4.6616 13 8.748 148.50
19.60 119.46 61.61 0.9874 3.77E-64 0.370 3.739 33.224 3.6576 1089 6 4 8 6*SA 4 E44 0•3•85 I37 $1,W42 45618 1863 8.748 148.50
10.60 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33.224 3.6576 1089 .34 G8 6 0677 455544 0.251 2.760 1.242 4.5815 1003 8.748 148.50
19.6 11946 61.61 0.9874 3.77E-04 0.370 3,739 33.224 3.6576 1089 99.34 UM 0.9077 451546 6251 3.76 61,242 4.6015 1093 8.740 148.56
19.60 119,4 61.61 0.8674 3.77E-04 0.370 3.739 33,224 3.6576 1089 66.34 62.00 0.9677 45I554 0.55 2.7f 61.242 4.5815 1003 8.748 148.56
19.66 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33.224 3.6576 1089 ".34 6300 0.0177 4A6E04 0261 .766 382Q 4.6I61 1003 8.748 148.50
19.60 119.46 61.61 0.8974 3.77E-04 0.370 3.739 33,224 3.6576 1089 90.34 626 6.67 4.561 4 06312 2•"79 61,242 4,865 1003 8.748 148.56
1960 119.46 61.61 0.874 3.77E-04 0.370 3.739 33,224 3.6576 10o9 "634 20. 0.99077 451544 0-651 2.7911 S,42 4.551 1603 8.748 148.50
19.68 11.46 61.91 0.9974 3.77E604 0.370 3.739 33,224 3.6576 Iou 9 0.64 83,10 .2967 4.0 E-4 0.36 2.10 $1.242 4.56 1603 8.748 148.56
19.66 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33.224 3.6576 1089 6. 801 0J677 45,504 0.61 2.760 61,242 4.565 16 03 .8748 148.56
19.60 119.46 61.91 0.9974 3.776404 0.370 3.739 33,224 3.6576 lou 9KU3 82,00 0.8677 4.515E4 0261 2176 61342 4,5615 1403 8.748 140.50
19.68 119.46 61.61 0.9974 3.77E-04 0.370 3.739 33.224 3.6576 1089 60.34 62AC 0,7 4.51544 0.351 2.7% 81,342 45615 1003 8.746 14.50
168 119.46 61.81 0,9974 3.77E-04 0.370 3.739 33224 3.6576 1069 " W6 0.1477 4551 E-04 6.5 2.39 86.242 4.61IS 1683 8.748 148.50
19.66 115.46 61.61 0.9974 3.77E-04 0.370 3.739 33,224 3.6576 1089 62 8310 0."6WAS 4115A44 0.351 2.7 65.262 4.5 1003 8.740 14r -1 II I I I I I I I I ItF

Calo-PM44-3 At2-1_SDCCo4domeTinm424600.,,; Cooktomn9 3129/2008,12:49 PM



Calc 17321-01-PA-44-3. Shutdown Cooing Time Attachmet 2, Page 53

I FI I I
Time SOC X bibs side D I ty _ Tt" T_ o, ___ DutyCTOWtaI__ _ _ Duty CCWT(pewHx) ) Iterte terate oce CCW lt CCWfo CC -b HX Terrp

hrs W Cr Q NTU ffamb . DT Tt9.o W vkp Cr NTU kffkclv OTS Ts.o Btu m.kft -ShA. %- rfnBK.A. Ts.o

7.76 968.490 68,979 0602 0.796 0.467 40.59 147.99 O 1.686. O73 M M 3WA 24AD 126.14 39.42 147.99 126.14 7.358 86.20 8.100 3 28.73 64 101.65
7.86 969.82 970.117 0.602 0.794 0.467 39.03 145.65 i 1810.;158 A #WA #WA 23.51 16.76 37.86 145.85 124.76 7.358 83.08 8,100 3 27.69 65 101.25
7.96 971.156 071.163 0,03 0791 0.466 37.49 143.64 O 1* !90,441 MA USA 1IA 22.a 12t.48 36.41 143.64 123.48 _ 7.358 80.18 6.100 3 26.73 66 100.87

06 7323 972124 0.604 0.789 0.465 36.07 141 M .60 L81004 MA WM OV 21.77 12229 35.06 141.9.8 122.29 7.358 77.49 8,100 3 25.83 67 100.52

973.393 973,508 0606 0.788 0.485 34.75 140.24 1* 90NO 3M WA " 20JM O 121.18 - 33.81 140.24 121.19 7.358 74.99 8.100 3 25.00 68 100.20
826 874,375 973,024 0604 0.786 0.464 33.93 938.63 *9 III.1416 OM 3M 3M, 2 1O2.1t 32.65 13803 120.16 7.358 72.88 8,100 3 2422 88 88.89
8.38 975276 974,575 0.805 0.784 0.463 32.40 137.12 1* II1.346 3M 3 3 t116M 11SA ."20 31.57 137.12 11920 7.358 70.50 8.100 3 23.50 70 99.61

9.40 976,105 970.267 0.805 0.783 0.463 31.34 135.72 9*9ON 1. 13 MA 3A 3M 1S.7 114.31 30.57 135.72 118.31 7.358 00.00 8.100 3 22.83 71 99.34

8M 976,868 975,900 0.606 0.781 0.462 30.37 134.41 #WNW 1,691,M 3A OA 3M 1t.39 117.46 29.63 134.41 117.49 7.358 66.63 8,100 3 22.21 72 99.10
8.68 977.70 976,485 0606 0.700 0.462 29.46 133.19 19 1.66r7 •3M 3M MA 17.85 116.72 28.77 133.19 116.72 7.358 64.89 8,100 3 21.63 73 98.87

8.76 978,223 977,045 0.806 0.779 0.401 28,61 132.04 M t,12 7 MA MA 3M 17.14 1161" 27.95 132.04 115.99 7.358 , 63.26 8,100 3 21.00 74 98.65

8.87 878,870 977.590 0.606 0.777 0.489 27.76 130.89 * ,612,51 3M 3M 1813 118527 27.14 130.89' 11527 7.358 61.63 8,100 3 20.54 75 98.44
8. 979.510 978.131 0.607 0.776 0.461 26.81 129.74 O 19 , 3018 3M UA #WA 10.32 114.66 26.32 129.74' 114.55 7.358 00.00 8,100 3 20.00 76 98.22

9.1 0143 878.887 0.607 0.775 0A60 26.06 128.58 6 1,*12,467 MA 3M 3 15.62 113.02 25.51 128.58 113.92 7.358 58.37 8,100 3 19.46 77 98.01
9.20 980.770 979.198 0.607 0.773 0.460 25.22 127,43 tG12A17 3t A 3•M V• 161. t113.10 24.60 127.43 113.10 7.358 56.74 8,100 3 18.91 78 97.79
9.41 981389 979.725 0.607 0.772 0.459 24.37 126.27 • S12.M SMA 3 3 OWA 14.1 112.38 23.88 126.27 112.38 7.358 55.12 8,100 3 18.37 79 97.57

9.5 882.002 980,247 0.608 0.771 0.459 23.53 125.11 # 1.612*9 14 3AM 3M 3 14aM30 i1911 23.07 125.11' 111.66 7.358 53.49 8,100 3 17.83 80 87.36
.77 92.608 980.763 0.808 0.770 0.458 22.09 123.95 M 13.05 3M OW 3M 63.1 196t 4 J 22.25 123.90 110.94 7.358 51.87 8.100 3 17.29 81 97.14

99 903206 981,275 0.808 0.768 0.458 21.65 122.79 9* 1.13.1 USAk 0 U 13.29 11021 21.44 122.79 110.2 7.358 50.24 8,100 3 16.75 82 96.92
10.24 983.780 981.782 0.809 0.767 0.457 21.01 121.63 1*93,Mt•8l M • M 3M 12.78 108.48 20.60 121.63 109.49 7.356 48.62 8,100 3 1621 83 96.70
10.54 984.382 982284 0.609 0.766 0,457 20.19 120.47 * 13,9566 OW 3M 3 1223 166,77 19.82 120.47 108.77 7.358 47.00 8.100 3 15.67 84 96,49

10.9 994058 982,780 0.609 0.764 0.457 19.35 119.30 8 1,13,852 3M ow 3M 11.7 13.A 19.01 119.30 108.00 7.358 45.38 8,100 3 15.13 85 9627

119137 885.528 983271 0.609 0.763 0.456 18.51 118.13 WO 13.619 3M 3M #WA 1.36 W07*3 18.20 118.13 107.33 T.358 43.76 8,100 3 14.59 86 96.05
99989 986.09 830757 0.10 0.762 0.456 17M 116.96 93*6M63 ~ 3M 63M 10.78 16619 17.40 116.96 106.61 7.358 42.95 8.100 3 14.05 87 95.83

92.8 986.644 984,238 0610 0.760 0.455 16.85 115.76 1 14*61 3M #M 3M 10.26 90.69 16.59 115.79 105.89 7.358 40.53 8.100 3 13.51 88 95.1

14.2 987.1 984.792 0.690 0.759 0.455 18.03 114.62 1.14,236 OMA ~M 3M 6.7 105.17 15.78 114.62 101.17 7.358 38.92 8.900 3 12.7 89 95.39
16.63 987,720 85.912 01610 0.758 0.464 1520 113.44 00 14.6W 3M M MA, •8 104.45 14.8 113.44 1904.45 7.3•8 37.31 8,100 3 12.44 80 95.18
19.68 8260 985,645 0.510 0.756 0.454 14.38 11227 ,614,W4.2 MA M• 3M 4.70 108.73 14.17 11227 903.73 7.358 35.70 8,100 3 M1.90 91 94.96

19.68 998260 981,645 0.610 0.756 0.454 14.38 112.27 • 1* 1•14 6 3M MA A [.78 103,73 14.17 11227 103.73 7.358 30.70 8,190 11.90 92 94.88
9.6 988260 985,645 0.610 0.756 0.454 14.38 11227 1,614= 8 M83A 3 M 6.7 0 103.73 14.17 11227 103.73 7.358 35.70 8,900 3 11.90 93 94.96
19.68 988260 905.645 0.610 0.756 0.454 14.38 11227 066 1 3M 3AMSMA OV 6.78 103.73 1417 11227' 103.73 7.358 35.70 8,900 3 11.90 94 94.88
1.88 988.260 985,645 05610 0.758 0.464 14.38 11227 ,M14.6%6 3M 3N 3M 6.78 103.73 14.17 11227, 103.73 7.358 35.70 i8.906 3 11.90 95 94.96

99.88 988260 985,645 0`610 0.756 0.454 14.38 11227 4 1 3614M.M A M 8.78 103.73 14.17 11227 103.73 7.358 35.70 9,981 3 11.90 96 94.96

19.68 9888260 985.645 0.190 0.766 0.454 94.38 11227 MOM 1.626 3M 3MA N 3MA 6.8 103.73 14.97 9227, 903.73 7.358 35.70 8.900 3 9.09 49S7.358 35.710 8.100 3 1l..0 97 914.96

99.8 98680 985.645 0.610 0.756 0.454 14.38 11227 9*14.3 MA M 3M $.To 103.73 14.17 11227 103.73 7
9988 68,260 985A45 0.610 0.756 0.454 14.38 11227 1*94*36 3M M S 6.76 103.73 14.17 112.27 103.73 f7.358 35.70 8,100 3 11.80 _ 99- 94.96

19.68 98260 985.645 0.610 0.756 0.454 14.38 11227 1614.626 3M MA O3M $. 10687• 14.17 11227 103.73 7.358 _35.70 8,100 3 11.90 99 94.96
19.6 88260 985.645 05610 0.756 0.454 14.38 11227 f 1*042 3MA MA 3M 6.7 103.73 14.17 112.27 103.73 7.358 35.70 8.100 3 11.60 99 94.96
1988 988,260 985,645 0610 0.756 0154 14.38 11227 * 1.14 3A P" 3M &T8o 968.73 14.17 11227 103.73 7.358 35.70 8.100 3 11.90 9" 94.96

1968 88,260 9856,45 0190 0.756 0.454 14.38 11227 1*WA14"S V" 3M a" 8.78 163.73 14.17 112.27 903.73 7.358 35.70 8.100 3 11.90 99 04.96
9.8 888280 985.645 5.110 0.756 0.454 14.38 11227 WOW 4.88643M S 3M 3 * .78 91 8.3 - 94.17 112.27 103.73 7.358 35.70 , 8,100 3 91190 9" 94.96

.9988 8,260 986.845 0.810 0.756 0.454 14.38 11227 1* 1.*14 A P3 " M 0.76 163.73 14.17 1122T7 103.73 7.358 35.70 8.100 3 11.90 99 94.96
9 88 , 8260 965,645 0.10 0.756 0.454 14.38 11227 A1*4*6 M 3 M A .78 103.73 14.17 11227 103.73 7.358 35.70 8,100 3 11.90 99 94.96

19.68 9820 985,645 0,610 0.756 0154 14.38 112.27 W 9* A1 6 3M MA V3 SY 183.73 14417 11227 103.73 7.358 35.70 8,10W 3 11.90 99 94.96
99.8 8 0 985.645 0.610 0.756 0.454 94.38 11227 1 ,414.146 3M 3M 3M 8.78 10&73 14.17 11227 103.73 7.358 35.70 8,100 3 11.90 99 94.96

99.88 98,260 981,4 01610 0.756 0.454 14.38 11227 0I*94 M 3WM USA 8.67 903.73 14.17 11227. 103.73 7.3 35.70 0,108 3 11..0 88 94.96

9.6 98820 985,645 0.610 0.756 0.454 14.38 11227 8M 181• 26 3M 3M 3M 678 108.7.3 14.17 11227 103.73 7.358 35.70 8.900 3 11.90 99 94.96
19.8 98.260 985,645 0.610 0.756 0.454 14.38 11227 * 14.SM6 *3M ftM oft 6s 1•3.73 14.17 112.27, 103.73 7.358 35.70 8,100 3 11.90 88 84.6

988 , 60 85 • 5 0 .10 .75 0 .4 4 1 .38 112 7 • ,81 ,S • • /A If lt.A 2 .1 1 •L? 14 1ý7 1 1 , 7 103.73 7.358 35.70 8 ,100 3 1 . 09 4 9

9968 988260 985,645 0.810 0.756 0454 14.38 11227 * .14.526 3M 3Mt 8.27s -6-.73 14.1 11227 903.72 7.358 35.70 ,900 3 11.90 99 94.96
8 989260 985.645 0.610 0.758 0.454 14.39 11227 S 1O*14*26 3M 3M 3M 6.78 9073 94.97 192.27 103.73 7.358 35.0 0.900 3 11.90 98 94.98
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Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 54

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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Cafe 17321-01-PM-44-3, Shutdown Cooling Time Afttchment 2, Page 55

Shutdown Cooling Temnperatuwe Transient with 9SF River Water SDC
Hx Fouling = 0.00418 hr.I4qftIBtu, CCW Hx Fouling - 0.004 h111

InMaf RC TeOmperate, F 380 SOC CX CCWHXIl• T1m 2 2754 Sh Fen MA 0.09651
SRCS Teeerae after hours [ 199.92 She FPil Re power . 0.61709

rim e after bp to 130F P rim ary C oolant Tem p 18.1 9 1,tA .1 CCW to S DCHF " 4246 Sh ot F re n Pr powe 0.3 33. 6 0- -Time aft SOC O•rtaoee to 130F PC Termp 162 CCW Flow Step Terp. 275 Fouing (tota tue side) 0.00418 0.004

Deary heat eqwuletlum at 9OF Pye ten p 0.00 2 FIX Ternp 225 ] ]0.00418 0.004
ISDCHx fpw oxcha,,u 1

Time Step Q(D) P(pp) Podc TOWal Q f~o SOC Tube

t . hrn mmotumt. degeFrr 0, g P T Tt.o o. T

2.00 0.1 54.966 19.5 -128.17 -53.70 49.02 1 3000 315 350.00 256.85 4346 95 116.79 in"
2.10 0.10 54.107 15.0 -125.73 -02.12 -47.39 1 3000 315 345.12 253.900 43 a 106.3I 176.62
2.20 0.10 53.300 10.5 -123.37 -50.57 -45.97 1 3000 315 340.39 251.04 46 96 196.0 176.03
2.30 0.10 52.540 19.5 -121.07 -49.03 -44.07 i 3000 315 335.78 248.25 446 11 846I 173A
2.40 0.10 51.822 19.5 -118.84 47.52 -43.20 1 300D 315 331.32 245.55 446 96 110.03 171,16
2501 0.10 51.143 19.5 -116.68 -46.04 41.95: 1 3000 315 327.00 242.02 436 96 1142 10.52
2.60 0.10 50.500 19.5 -114.59 -44.50 -40.54 1 3000 315 322.82 240.37 436 9S 114.22 16.1t
2.70t 0.10' 49.883 19.5 -12.56 -43.17 -39.25' 1 3000 315 318.77 237.89 4M 05 113.4 187.74
2.80 0.10 49.305 19.5 -110.60 41.70 -37.99 1 3000 315 314.84 235.49 4146 00 103.46 166M1
2.900 6.10. 48.749 10.5 -100.69 -40.44 -36.77 I 3000 315 311.04 233.16 4246 00 113.10 100.13
300 0.10 48.218 19.5 -106.85 -39.13 -35.58 1 3000 315 307.36 230.91 4366 56 112.71"6

3.10 0.10 47.710 19.0 -105.07 -37.00 -34.2 1 3000 315 303.81 228.72 436 966 11.41 1Ma
3.2D, 0.10; 47.223 19.5 -103.35 -38.62 -33290 1 3000 315 300.36 228.00 4246 a6 111086 161
3.30 0.10 46.756 190. -101.68 -35.42 -3220 1 3000 315 207.04 224.55 446 9 I6 119.76 160
3.40ý 0.10 46.307 19.5 -100.07 -34.26 -31.14 1 3000 315 293.82 222.56 4366 66 111.45 166.3
3.50 0.10 45.876 10.5 -98.50 -33.13 -30.12 1 3000 315 290.70 220.63 4366 00 111.16 I"
3.60 0.10i 45.460 19.5 -97.00 -32.04 -29.12, 1 3000 315 267.69 218.77 44 956 t11o" 15124

3.70 0.10 45.059 19.5 -95.54 -30.98 -28.16 1 3000 315 284.78 216.06 42" 00 110.6 1562
3.80 6.10 44.673 19.5 -54.13 -20.95 -2723 1 3880 315 281. " 21521 4246 95 110,31 155.0
3.90 0.17 44.300 19.5 -92.76 -28.96 -26.33 1 3000 315 279.24 213.52 M6 96 11006 14M
4.00 0.10 43.030 10.5 -91.44 -28.00 -25.46 1 3000 315 276.61 211.88 4236 66 1 69.761 6AS
4.10 0. 43.506 10.5 -90.17 -27.08 -24.61 1 3000 315 274.06 210.20 46 96 1 966I6
4.20 O.10 43.252 19.5 -88.03 -26.16 800 1 3000 315 271.60 200.76 46 90 19)1 151 A
4.30 0.50 42.924 19.5 -87.74 -25.32 -23.01 1 3000 315 269022 207.27 4346 96 0L6 1 5
4.40 0.10 42.606 19.5 -86.59 -24.48 -22.25 1 3000 310 206.82 205.83 426 6 9 0 0.6 160.21
4.0 0.10 42.299 10.5 -85.47 -23.07 -21.52 1 3000 315 264.69 204.44 466 00 16 1491

4.60 0.10 41.999 19.5 -84.39 -22.89 -20.81 1 3000 315 262.54 203.06 4M6 95 106.43 146.73
4.70 0.10 41.708 19.5 -83.35 -22.14 -20.13 1 3080 315 260.46 201.79 4246 6 82. 1 110
4.80 0.10 41.425 19.5 -82.34 -21.42 -10.47' 1 3000 310 258.44 200.52 4w 65 96L6 14731

4,90 0.01 41.143 19.5 -81.34 -20.70 -10.82, 1 3000 305 256.44 19927 4346 6 9 07.4 146.8
5.01 8.11 40.859 19.5 -00.34 -19.98 -18.16, 1 3000 315 254.44 198.01 4246 00 105.64

5.12 0.11 40.073 19.0 -79.34 -1026 -17.51 1 3000 315 252.44 196.75 426 95 107.46
5.23 0.12 40285 10.5 -78.33 -16,.5 -16.86 1 3000 315 250.44 195.49 4246 6695 1072 144.
5.35 0,12 39.994 10.5 -77.33 -17.84 -16.22 1 300D 315 248.44 194.23 46 95 107.06 143
5.48ý 0.02 39.701 19.5 -76.33 -17.13 -15.57 1 3000 315 246.44 192.97 426 95 616
5.86 0.13' 39.405 19.5 -75.33 -16.43 -14.93 1 3000 300 244.44 191.70 4266 66 66,67 14251J

5,74' 6.14 39.105 1.0. -74,33 -15.72 -1429 1 3000 315 242.44 190.44 4366 66 96657 141JM
5.880 6.111 38.802 00.- -73.33 -15.03 -13.66 1 3000 315 240.44 1M.7 446 96 1068 14120
6.02 Mil6 38.495 19.5 -72.33 -14.33 -13.03 1 3000 315 23&,44 187.01 4366 66 9665 141M
6.16 0.10 38.183 19.5 -71.33 -13.64 -12.40 1 3000 315 236.44 196.64 434 9 06.66 130*I1
6.34 0 .1.7 37.066 19.5 -70.33 -12.96 -11.78 1 3000 315 234.44 185.37 436 95 1966 139

6.51 61.50 37.545 19.5 -69.33 -12.28 -11.16 1 3000 315 232.44 184.10 4246 66 106.49 IM55
6.69 0.01 37.217 10.5 58.33 -11.61 -10.550 1 3000 315 230.44 182.63 4246 95 10630 1373.
6.4 6.201 36.892 10.5 -67.33 -10.94 -9.05j 1 3000 315 228.44 181.5 426 66 95 6 16160 137.8
7.00 0.21 36.540 19.5 -66.33 -10.29 -9.35 1 3000 315 226.44 180.28 4266 96 10411 1652
7.9 0.11 36.101 19.5 -51.25 -46.81 42.55 2 2000 315 224.44 170.95 34 96 11.9.0 143.
7.40 6.00 36.02 10.5 -49.47 -43.42 -30.47 3 2 2000 315 210.89 160.33 3254 66 111.23 142.0
7.50 010 35.865 19.5 47.92 40.49 -36.A0 2 2000 310 205.95 166.06 M64 00 116041 148,41
7.60o 6.10; 35.712 19.5 -46.49 -37.76 -34 .32 2 2000 310 212.27 163.94 3264 95 110 6 11
7.70' .06 35.000 00.0 45.14 -30.22 -32.02! 2 2000 315 208.83 161.95 "M 96 106.67 137

7.0- 06.10 35.413 19.5 43.89 -32.06 -29.89 2 2000 315 205.63 160.10 3264 6 1661N 13MA
7.90 0.100 35.28 09.50 42.72 -30.671 -27.896 2 2000 305 202.64 158.37 3354 66 10653 136

ColoPM44-3 Art2-ISOCCooldownrime4246fi0s; Cooldown8 3129/2008.12:49 PM



Cole 17321-01-PM0 4-3, Shuldom Cooing 
2ime

Attachment 2, Page 56

Time Tube

Tloo (.A. kP on. Re Vor Ie Prt. Uafto~ ,012207 632-F)
.00 303.42 65.59 1.0287 1.22E-04 0.396 5 139,03 1.1405 2297 147.53 61124 0 7 2.860 0.378 M2 163.60 3.3 1373 0.459 170.31
2.10 299.51 55.76 1.0273 124E-04 0.396 5.609 137,300 1,1566 2288 14.48 61.26 . 2,96E44 0.376A 3 163,315 2.9310 1306 9.444 170.18

2.20 295.71 55.93 1.0260 126E-04 0.396 5.609 135.580 1.1729 2279 145A6 61.28 0.4 3.06044 0.373 3,652 161.30 27 1360 9.429 170.04

2,30 292.02 56.09 1.0248 1.28E-04 0.396 5609 133.895 1,1893 2269 144.46 $12D 06 3.,0E-4 kw.377 3639 5798 2.11M 1362 9.415 169.90
2.40 286.44 S625 1.0236 1.30E.04 0.396 5,609 132.246 1.2058 2260 143. 6.31 Sil 604 3.0E-04 0.317 SAW 15,679 2.6073 13601 9.401 169.76
2.50 284.96 56.40 1.0225 1.32E-04 0.396 5.609 130,634 1.22=4 2251 1426 61.33 0401 3.07E04 0377 3= 157.412 2.9316 1358 9.387 169.63

2.60 281.59 56.54 1.02t5 1.34E-04 0.396 5.609 129,060 12390 2241 4m 0.35 C 19 E-04 0377 3A2 156,3 26 1352 .373 1669.05
2.70 278.33 56.68 1.0205 1.35E.04 0.396 5.609 127,524 1.2557 2232 140.76 01.3 *M 3126.04 .37a 3.62 151•018 2781 1340 6.360 169.37

2.80 275.17 56.81 1.0196 1.37E-04 0.396 5.0M9 126.028 12724 2223 130.94 61.38 l0M5 3,14E04 0.376 62 164.531 $.n 1346 9.348 169.24

2.90 272.10 56.94 1.0187 1.39E-04 0.396 5.609 124,569 1.2891 2213 139.52 61.39 0.89 1E-04 0.378 3.652 163.109 3.0268 1342 9.336 169.11

3.60 269.14 57.06 1.0179 1.41E.04 0.396 5.609 123.150 1.3065 2204 13632 61.41 O.501 3.5E606 0.376 3.052 190.121 3.0470 1340 9.324 168.96
3.10 266.26 57.17 1.0171 1.43E-04 0.396 5.609 121,770 1.3225 2195 137.50 61.42 0.681 3.20E04 0.375 3A.2 11,168 3.061 1337 9.312 168.86
3.20 263.48 67.28 1.0164 1.4 E-04 0.396 5.608 120,427 1.3390 2187 139.80 61.43 0.l 3.•2•.04 0.375 3.652 1506,2 3.01 9334 9.301 166.74

3.30 260,79 57.39 1.0157 1.47E-04 0.396 5.609 119.123 1.3066 2178 135,00 61.45 0.66 3-24-04 0,376 3.62 146,390 3L1018 1331 92.91 168,62

3.40 258.19 67.49 1.0161 1.49E-04 0.396 5.60 1178515 1.3720 2169 M.36 61.46 0.03 3.26E-M 07 3.652 14646 3,1313 132 9.281 168.51

3.50 255.67 57.59 1.0144 10.0E-4 0.396 5.609 1168626 1.3893 2161 134.70 1,47 6.66 32.E664 0.375 3 147.8 3.1613 1326 9.271 168.36
3.60 253.23 67.66 1.0139 1.52E-04 0.396 i606 115433 1.4045 2153 13,4.5 61S4I 0ý.t6 3.30E04 0.374 3.652 146.8V 3.1786 5322 9.262 16829

3.70 250.87 57.78 1.0133 1.4E.04 0.396 S.06W 114.275 1.4206 2144 13&.42 51.49 6." 3.32.04 0.374 3.652 146,075 3.116 111 9.253 166.17

3.80 248.56 07.60 1.0128 1.6E-04 0.396 5M9 113,152 1.4306 2136 132.60 61.56 CA6 3.34606 0.374 3.62 146.326 3.%6 138 9.244 168.96

3.90 246.36 57.95 1.0123 1.SSE-04 0.325 5.609 112,063 1.4523 2129 132.21 61.51 0.866AM 3W,046 0.374 3.690 144.0 32 1316 9.236 167.96
4.00 24424 56.03 1.0119 1,580-4 0.395 5.M09 111.007 1.4680 2121 139.66 6.5S2 0~ 3.3704X 0.374 36W 143.510 3244 1314 9228 167.96
4.10 242.18 58.10 1.114 I.61E-04 0.395 5.069 109964 1.4835 2113 131.•59 81,3 0,1867 3.39644 0.3.73 3.M 143n4 32617 1312 9220 167.76

420 24W.19 50.18 1.0109 1.63E-4 0.395 0.608 108.992 1.498 2106 130.55 1.54 0917 34 0.333034662 142,871 3.•276 131 9.212 167.66

4.30 23824 58.25 1.0105 1.64E.04 0,395 5.609 106,032 1.5139 2099 136.04 61.505 6.867 3AE64 0.73 3.6•9 141.40 32060 1306 9.205 167.56

4.40 230.37 50.32 1.0102 1.80E.04 0.395 9.006 107.102 1.5288 2092 120.63 6.M6 .96 3A.E4 0.373 a.862 141,330 3,3111 1306 9.198 167.47
4.50 234.56 58.38 1.0098 1866E-04 0.395 6.609 106,200 1.5435 2085 129.0 61.57 0.86 3A4604 0.373 3.A 1404741 3-3W 1304 9.191 167.37

4.60 232.81 58.44 1.0094 I 89E-04 0.394 5M09 105,327 1.5580 2078 129•." 61.57 61660 3.G44 0.373 3.662 40,173 3,342 1302 9.184 167.26

4.70 231.12 580.0 1.0091 1.71E.04 0.394 5.609 104,482 1.5724 2071 120.13 61.6 CA 3SE-606 0.372 3,9 139.23 3.356 1301 9.178 167.20
4.80 229.48 58.56 1 0089 1.72E.04 0.394 5.609 103,664 1.5165 2065 127.89 61.8 0.9166 3.466404 0.3r3.2 136,02 3.3713 1299 9.172 167.11

4.96 327.86 50.62 1.0085 1.74E-04 0.394 5.609 102,649 1.6008 2059 12725 6130 0SI 66 3 606 0.372 3 136.594 3.368 1297 9.165 167.03

5.01 226.23 56.68 1.0082 1.75E-04 0.394 5.,09 102.034 1.8153 2052 129.62 S.66 0.9S 3A.04 6l.372 3.605 131.037 34604 1296 9.159 16649•

5.12 224.60 58.73 1.0079 1.77E-04 0.394 9.609 101.216 1.6301 2046 129.36 61.61 04M 3."E-04 0.372 3.62• 137,651 3.419 1204 9.153 166.95

523 222.97 50.79 1.0076 1.79E.04 0.393 5.009 10.,401 1.6452 2039 125-6 6532 CAM 3.06644 0.372 .M 513198 3430* 1292 9.147 166.76
5.35 221.34 58.85 1.0073 1,80E-04 0.393 5.609 9,5"84 1.6606 2032 126.51 6132 CAM 3,56.0 0.371 3A32 136,460 3A44 I9 9.141 166.67

5.48 219.71 58.96 1.0071 1.62E.04 0.393 5.606 96.760 16763 2026 1206 61.6 CAN4 2.8164 0.371 3.3 43ý6,65 &ASH 120 9.134 166.59

5.60 218.07 58.96 10068 1.83E-04 0.393 5.60 97,946 1.6922 2019 13434 SIM CAN 3.58154 0.37 33w 136,410 347S6 1217 9.128 166.49

5.74 216.44 59.01 1.00651&50.04 0.393 5.609 97J127 1.7085 2012 120 61.6 C.M 318E44 0*1 230 134AM 3A663 128S 9.122 166.40
5.88 214.81 59.07 1.9062 1.0E-04 0.392 5009 96.307 1.7251 2005 123.77 SI6S1.6 0 4 3.304 S071 30W 134,33 3.6? 1294 9.110 166.31

6.02 213.18 59.12 1.0060 1.89E.04 0.392 5.M69 95,487 1.7420 1998 123.33 61.0 0.0664 3.644 0.371 3.662 533*460 3.212 1262 9.110 166.22

6.18 211.54 5918 1.0057 I.90E-04 0.392 500 94,606 17592 1991 12.A6I0 61.6 CA 345,•4 0.371 3.9 133,318 3.03S7 1200 9.103 166.12
6.34 209.91 5923 1.0065 1.92E-04 0.392 5.609 93,244 17768 1984 132.486 137 0AN tow'" 0.370 3.02 M706 3.54325 1278 9.097 166.03

6.51 20827 59.28 1.0052 1.94E04 0.392 5.060 93,023 I17947 1977 12.02 61. CA 3104.4 0.370 3&M 132-7 336 1277 9.091 165.9i

6.09 206.64 59.34 1.0060 1,86E04 0.391 5.009 92.201 1.8130 1970 121.59 6M.U6 0.16 3 3.6S2 131,754 3.90 120 9,055 165.63

6.88 205.00 59.39 1.0047 1.98E-04 0.391 5.006 91,379 1.9316 1962 120.15 SIM CAW 3.71E.04 0.370 3.2 131.34 36I 127M 9.078 165.74

7.00 203.36 59.44 1.0045 2.00E-04 0.391 5.009 90.557 1.850B 1955 126.72 61.760 01M 3,72E44 670 3A6 130.714 614 1271 9.072 165.64

7.29 197.70 59.50 1.0037 2.076.04 0.390 3.739 58,350 1.9193 1393 527S 60.50 0.W6 3SE004 0.372 2.709 00.774 3-1110 5103 9.077 156.38

7.40 194.11 09.61 1.0033 2.12E-04 0.389 33739 57.162 1.9651 1381 26.04 61.61 CAM 3.52-604 0.372 2.7N 105 3 .4064 1009 9.062 156.10
7.30 191.00 59.71 1.0029 2.16E-04 0.389 3.739 56,131 2.0066 1370 125.56 61.62 .06 3.SE-04 0,371 2.790 104A28 34431 1096 9.050 155.86

7.60 188.10 59.81 1.002 220E.04 0.388 3.739 55,171 2.0468 1360 124.66 61.54 0.9184 3,59E64 0.371 2.7 103,66M 3.4780 1152 9.038 155.63,
7.70 185.39 69.89 1.022 2,24E-04 0.388 3.739 54.275 2.0856 1351 523.42 0030 0"6 3.62644 06371 29 152,&6 3.110 5 9.027 155.41

7.80 182.87 59.67 1.0020 2286.04 0.387 3.739 53.440 2.1231 1342 132.74 61.57 0.86 3.86604 0.371 2.766 12,030 3.642" 16 9.017 155.20

7.90 180.51 60.04 1.0017 2.32E.04 0.387 3.739 520662 2.1592 1334 121.23 6139 0.9M 31E604 0.370 2.70 101t281 3.719 1063 9.007 155.06

CWloPM-44-3 AtQ-ISOCCoMloý,Tim&42460.olo Coo~donm93/920019P 3129/208,12:49 PIA
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CCW FiX Fol 0.004

___ ____________________________________ ___ __ ______________ cH .Mi00

T-'

hm

2.00
2.10
2.20
2.30
2.40

2.60
2.70
2.80o
2.90
3.00
3.10
3.20
3.30
3.40
3.50
3.60
3.70
3.80
3.90
4.00
4.10
4.20
4.30
4.40
4.500
4.60
4.70
4.80
4.900
0.01
5.12
5.22
0.3u
5.48
5.60
5.74
5.88
6.02
6.18
6.34
6.51
6.69
6.68
7.06
7.-29
7.40
7.50
7.'60
7.70

7:.80

SOC HX tube "1 i SOC HXddld
SDC Duty Tt.o T..o
Opw H.) Iterate Itwate

06, CCW Duty C TOWo8tm Dy CW Flow

~m,0lafuo m9f Wm

7.358 135.53 8.100

#CCW w6 CCW Duty
I P, HX

CCw
Tenip

To..

116.79
00 I -- C, 14TU ýffecbým, DT

1,337,560 1,375,913 0.660 0.621 0.399 93.15
1.341,802 1.378,432 0.661 0.620 0.399 91.22
1,345,872 1.380.005 0.662 0.610 0.398 69.34
1.349,776 1,383.217 0.663 0.617 0.397 67.53
1,353.519 1,385.488 0.64 0.615 0.397 85.78
1.357,108 1,387.681 0.665 0.614 0.396 84.08
1,360,549 1.389,798 08.66 0.612 0.395 8245
1,363,849 1.391,843 0.667 0.511 0.395 00.97
1,367,013 1.393,816 0.667 0.610 0.394 79.35
1.370.046 1,395,720 0.668 0.608 0.393 77.88
1,372,954 1,397,558 0.669 0.607 0.393 76.46
1,375.743 1,299,332 0.670 0.506 0.392 75.09
1:378'418 1.401.044 0.670 0.605 0.392 73.76
1,380,983 1,402696 0.671 0.603 0.391 72.49
1,383.444 1,404.291 0.672 0.602 0.391 7126
1,385,805 1,405.82" 0.672 0.601 0.390 70.07
1,388,071 1.407,314 0,673 0.600 0.390 68.92
1,390,245 1.408,747 0.673 0.599 0.389 67.62
1,392,331 1,410.130 0.674 0.598 0.389 66.75
1.394.334 1,411.465 0675 0.597 8.388 65.72
1.396.258 1,412,753 0.675 0.569 0.368 64.73
1,398,105 1.413,997 A.676 0.596 0.380 63.77
1.399,879 1.415.197 0.676 0.595 0.387 62.84
1,401,584 1,416,356 0.677 0.594 0.387 61.95
1,403,221 1.417,475 0.677 0.593 0.386 8108
1,404,766 1.418.555 0.677 0.592 0.30 60.25
1,406.309 1,419,597 0678 0.592 0.386 59.45
1,407,764 1,420,604 0.678 0.591 0.385 5867
1,460.163 1,421,577 0.679 0.590 0.385 57.92
1,410,546 1,422,541 0.679 0.589 0.385 67.18
1,411.921 1.423.504 0.680 0.589 0.384 58.44
1.413288 1.424.466 0.680 0.588 0.384 55.70
1,414,648 1,425.426 0600 0.587 0.384 54.96
1,416.000 1.426.385 0.681 0.587 0.383 54.22
1,417,344 1,427,342 0.1 0.586 0.383 53.40
1.418,881 1,428.297 0.681 0.585 0.383 5274
1.420,009 1,429251 0.682 0.5 0.382 52.01
1.421.330 1,430,203 0.682 0.584 0.382 51.27
1,422,644 1,431.153 0.683 0.583 0.382 50.54
1.423,949 1,432,101 0.683 0.582 0.381 49.1
1,425,247 1.433,047 0.683 0.582 0.381 49.07
1.426,536 1.433,992 0684 0.581 0.381 48.34
1,427,818 1.434.934 0.684 050 0.380 47.62
1.429.092 1.435.874 0.685 0.579 0.380 46.89
1.430,359 14362812 0685 0.579 0.380 46.16

954411 957,978 0.597 0.819 0.475 53.50
956,300 959.432 0.580 0.617 0A75 519
95,7916 960,684 0.598 0.814 0A74 49.08
959403 061844 0.599 0.812 0.473 48.33
868774 962,19 0.5899 0.810 0.472 46.8$
002038 963,916 0.606 0.808 0A72 45.53

839 0.600 0.606 0.471 4429

Tt.. W CP C,

256.$5 2,864A0 OW
253.00 - 205,350 SWA
251.04 5 2. Z86661 3
24825 - 2,6,M7 RM
245.5 -E 2.8.6 3M
242.92 - 2.87A026 ONa
240.37 2.8 Z67.756 OWA
237.89 - 2.M88,1 S IOWA
235.49 # 0 .8.8 MA
233.16 - 2106O6NA
230.91 - 26.397 UIIA
228.72 ffW3,8002 12 flEA
2268 Z090.134 ANA
224.55 - 09 0,.43 WlA
222.56 Of3*6f 2.9DA0 ~M
220.63 2 ,145 OVA
216o77 - 2,01,4" WM
216.66 - 2.1.,71 INA
21521 -#ff 21A55* SN63
213.52 - 2.8.3U MA
211.M - 2,02.6005 Mo
210.29 006 2,86.86 3MA
208.76 - 2090,11ig SA
20727 S 2.03,M MA
205.83 - 2,063"8 flA
204.4 05S~p66 2,023.&M6 3M
203.09 - 2,4.044 • A
201.79 2,94 ,6W 6 MA
200.52 - Z006.4% *A
1"027 2,0 2,800 MA
196.01 MW2 2.64AM OSA
166.75 - 2.896.64 MA
195.469 - 2A6.M USA
18423 - 28W6 SA
192.97 28M Z095 SA
191.70 - .95A6 a

1".17 - 2606 l ,20 MA
187.91 M 2,=,M MA
166.64 - 2 01 flE
185.37 i 2.006.9 3M
184.10 - 2.9016 MSA
182.83 - 2.62 A
191.06 - 2,640 w"
1802028 I 2.07645M 3MA
170605 -AM 1*6*6 OSA
168.33 0.88t , 809 MA
166.06 UU 1085.01 MSA
163.94 M 8 I5.234 3M
161.95 SP .866.868 3MA
160.10 1.866, I 655• 3S M
18.37 N/ 07,15t 3A

14TU Ofe~.uj1TS T.,o

9SA 0 00.40 1"78M27
3m 3MA 6020 06M2
OV #WA 5#14 173.83

*M 3M% 68.03 4"
3MA 3M 66"0VIA3
P"• l#WA 56M "~tM

3MW 3M 52*00ISM
SWA SA 63.0 1.7

A 3MA s2.ps 00.1
3 Mt3 61.14 18236

MWA 3IA 4.44 101032
3M 3M 4&M 8*10*

M 3MA 47.86 10.51
MA 3M 47.11 1520
M 3MA 4&38 10724

3MA 3WA 44M 106.
3MA 3M 44.9066*~
31W 3MA 44.3 006*

3M MA 43.08 1524M
3MA A 3M 4248 11a2
3WA 3MA 42.46 1 s
M 3MA 41.3 160.81

3M WA M 40.2 0466A2
M 3WA 40.30 140.73

3M( 3MA 34M 14"03
3M 3MA 30.31 147-*
MA 3MA 38M144A7

AMA 3M 3620 140*
OWA 3M 37.8 145.*
3M 3MA 37.* 144L64
3MA 3MA 391 643,9

3MA 3M 35.92 142.61

3M 3M" 34M14120
3M 3MA 34.56 140*
UrA MA 34.02 1435J

3MA 3M 3J4* 139.3
3MA 3M 33.6 1383

3M 3MA 32.5 137,63
3A 3MA 3686O 13720
3MA 3M 31.62 136.5
3M 3M 31.03 142.80

3MA 3M 30.8 142.40

3M 3MA 28.94 1393
3MA 3MA 20.10 13737
3M 3MA 27.31 136.A0

128.11 45.18256.85 178.27 3 12
125.73 253.90 176.62 7.358 133.09 8,1 00 3 44.26 13 116.33
123.37 251.04 175.03 7.358 130.73 0,100 3 43.58 14 115.58
121.07 248.25 173.48 7.3.0 129.43 8.100 3 42.81 15 115.45
118.84 245.55 171.98 7.358 12620 6,100 3 42.07 10 115.03
116.65 242.92 170.52 7.358 124.04 8,100 3 41.35 17 114.62
114.59 240.37 169.11 7.358 121.95 8,100 3 40.65 16 114.22
112.56 237.840 167.74 7.358 119.92 8,100 3 39.97 19 113.84
110.60 235A9 166.41 7.358 117.95 8,100 3 39.32 20 113.46
108.69 233.16 165.13 7.358 116.05 8.100 3 38.68 21 113.10
10685. 230.91 163.89 7.3580 11421 8,100 3 38.07 22 112.75
105.07 228.72 162.69 7.358 112.43 8,100 3 37.45 23 112A1
103.35 226.60 161.52 7.359 110.70- 8,100 3 36.90 24 112.08
101.88 224.55 160.40 7.358 109.04 8.100 3 36.35 25 111.76
100.07 22. 1596.3 " 7.358 107.42 8.100 3 35.81 26 111.45
98.50 220.63 158.26 7.358 105.86 8,100 3 3529 27 111.15
97.00 21O77f 15724 7.358 104.35 8.100 3 34.78 28 110.96
95.54 216.96 156.25 7.356 102.89 N.100 3 34.30 29 110.50
94.13 215.21 155.30 7.358 101.48 8,100 3 33.83 30 110.31
92.78 213.52: 154.38 17.358 00.12 8,100 3 33.37 31 110.05
91.44 211.88 153.49 7.358 98.'0 3 8.100 3 32.93 32 109.79
90.17 21029 152,63 7.358 97.52 8,100 3 32.51 33 109.55
58.93 208.76 151.80 7.358 96.29 8,100 3 32.10 34 109.31
07.74 20727 15.99" 7.358 95.10 8,100 3 31.70 35 109.08
86.59 205.83' 150821 7.358 93.84 8,100 3 31.31 36 108.86
85.47 204.44 149.46 7,358 92N63 8,100 3 30.94 37 108.64
84.39 203.09 148.73 7,358 91.75 8.100 3 30.58 38 108.43
83.35 201.79 148.03 7.358 90.71 8,100 3 30,24 39 108.23
82.34 200.52 147.35 7358 89.70 8,100 3 29.90 40 108.03

81.34 1M6.27 140.67 7358 680.70 8,100 3 29.57 41 107.84
80.34 198.01 145.99 7.358 87.70 8.100 3 2923 42 107.64
79.34 196.75' 145.32 7,358 86.69 8,100 3 28.00 43 107A45
78.33 19549 144.64 7.358 85-69 a,100 3 28-56 44 107.25
77.33 184,23 143.88 3 20.23 45 107.06

76.33 192.97 14329 7358 8.69 81000 4 106.8
75.33 191.70 142.61 7,358 82.69 8.100 3 27.56 47 106.67
74.33 190.44 141.93 7.358 81.69 8,100 3 27.23 48 106.47
73.33 169.17 141.26 7.358 80.69 8,100 3 26.90 49 106.28
72.33 17.891 140.58 7.358 79.60 6,100 3 26.56 56 106.08
71.33 16.64 137.91 7,358 78.68 8.100 3 2023 51 105.69
70.33 185.37 139.23 7.358 77.68 8,100 3 25.89 52 106.69
69.33 184.101 138.55 , 7.358 ,78.68 8,100 3 25.56 53 105.49
68.33 162.83 137.80 7.358 75.68 0.100 3 25.23 54 105.30
67.33 181.56 13720 T358 74.68 , 8,100 3 24.89 55 105.10
66.33 18020 136,52 7.358 73.68 8,100 3 24.56 56 104.91
51.25 170.95 143.85 7.358 109.86 8,100 3 36.62 57 111.92
49.47 168.33 142.05 7.358 106.29 8,100 3 35.43 58 111.23
47.92 166.06 140.48 7.358 103.20 8,100 3 34.40 59 110.64
460.4 163.94 139.03 7.358 100.33 8,100 3 33.44 60 110.09
45.4 161495- 137.67 7.358 67,54 6,100 3 32.55 61 108.57
43.891 160.10 136.40 7.358 95.14 8,100 3

1
31.71
in99l N621 108.09831 086

I #Wlk ow nso MM iýý _ fliStIf "k 22 7 3" 9280 6 M

CakI-PM-44-3 A02-1_SDC_CoowdomTim4246Qxo.; Coo8dom1 3/29200, 12:49 PM
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Tr,- S&t4 Q(D) Pftp) PS& Tow 0 afr No SDC Tube ad

hr. hr. m ft degFhr T, gp Pi , I Tt o  . mm TO Tso

8.00 0.10 35.125 1.5 -41.63 -46.64 42.40 2 2000 315 199.86 156.75 32541 " 100.21 134.11
8.10k 0.10 34.984 1.5 -39.98 -43.47 -39.52 2 2000 315 195.62 10428 24 Go 10AY 7.
8.20 0.10 34.84 1.5 -38.43 -40.52 -36.84 2 2000 315 181.66 151.97 3M4 6 1" 1 0
8.30 0.10 34.710 1.5 -37.00 .37.78 -34.35 2 2000 315 107.98 149.81 33$4 08 1559I 025At
8.40 0.1 34.575 1.5 .66 -35.24 -32.04 2 2000 315 184.55 147.80 3254 36 105.80 125A
8.88 0.10 34.444 1.5 -34.41 -32.68 -29.89 2 2000 315 161.34 145.91 3254 906 105.40 1.
8.80 0.10 34.314 1.5 -33.25 -30.68 -27.89 2 2000 315 178.35 144.15 5 95 08 104. MA
8.70 0.10 34.186 1.5 -32.16 -28.64 -26.03 2 2000 315 175.56 142.51 3264 95 104A1 124
8.80 0.10 34.060 1.5 -31.15 -26.74 .24.31 2 2000 315 172.96 140,97 4 96 104.11 123A4
8.90 0.10 33.936 1.5 -30.20 -24.97 -22.70 2 2000 315 17.053 139.53 3 95 160.74 122.I
9.00 0.10 33.$13 1.5 -29.32 -23.33 -2121, 2 2000 315 168.2 138.19 324 es 10133 121AD
9.10 0.10 33.893 1.5 -28.50 -21.81 -19.02 2 2000 315 166.14 136.93 32$4 0 103.0?
9.20 0.11 33.573 1.5 -27.72 -20.37 -18.52 2 2000 315 164.14 135.74 32 95 Mr1s1 IMP
9.31 0.12i 33.447 1.5 -26.95 -18.95 -1723 2 2000 315 102.14 134.55 3254 N8 ORAS 11t.1
9.42 0.13 33.313 1.5 -26.17 -17.53 -15.94 2 2000 315 160.14 133.36 354 95 1085 11
9.55 0.14 33.171 1.5 -25.40 -16.13 -14.66 2 2000 315 158.14 13216 3254 N8 101,64 107AD
9.69 0.15" 33.019 1.5 -24.62 -14.73 -13.39 2 2000 315 156.14 130887 3254 95 1 011•$ If0
9.94 0.AO 32.B56 1.5 -23.85 -13.35 -12.13 2 2000 315 154.14 129.77 3254 15 10122 11tS

10.00, 8.1 32.680 1.5 -23.08 -11.98 -10.89, 2 2000 315 152.14 128.57 3254 95 100.00 11
10.16 021 32.49 1.5 -22.31 -10.62 -9.66 2 2000 315 150.14 127.30 34 95 100*9 114-4
10.39: 0.24 32278 1.5 -21.53 -929 -. 4 2000 3115 148.14 120.17 34 95 8 100.0 11-6821. 5 42 240 3150 35 OM 128
10.63 029! 32,044 1.5 -20.76 .7.98 -7 2 2000 315 148.14 124.87 4 00 18*0 112
10.90 0.i3 31.780 1.5 -19.99 -6.70 - 2 2000 315 144.14 123.77 3254 08 A8.s 1

8If 0.40 31A477 1.5 -18.2 -5.47 -4.97ý 2 2000 315 142.14 13. 56 3254 06 -7 1
11.63 1 31.121 1.5 -18.45 -4.28 -3.8 2 2000 315 140.14 121.36 4 95 WA0 114
12.15 0CA5 30.690 1.5 -17.68 -3.18 -2.68 2 2000 315 138.14 120.15 3254 95 1.5 180.71
12.94 1.01 30.145 1.5 -10.92 -2.19 -1.46 2 2000 315 136.14 118.94 3254 95 1544 3
13.51 IAO 29.419 1.5 -16.15 -1.38 -125 2 2000 315 134.14 117.73 3254 W -13 1OB.14
15.45 2180 28.308 .5 -15.38 -0.06 -0.78 2 2000 315 132.14 116.51 3254 I97 JL O 137
17.99 3.10 27.031 1.5 -14.61 -0.70 -0.63 2 2000 315 130.14 115.30 1354 9 T 07*1 J
21.15 4.7" 25,658 1.5 -13.85 -0.54 -0.49 2 2000 315 128.14 114.08 3254 9 7235 105.
2522 0.R00 24239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 34 0 58. 0
25.22 0.00 24239 1.5- -13.08 -0.43 .0.39 2 2000 315 126.14 112.7 3254 98 I5NA
2.22- 0.00 24239 1.5 -13.09 -0.43 .0.39 2 2000 315 126.14 112.87 204 1 8*
2522 0.00' 24239 1.5 -13.08 -0.43 -0.390 2 2000 315 126.14 112.87 3354 08 . 0
25.2 0.00. 24239 1.5 -13.08 -0.43 2 2- 2000 315 126.14 112.87 3M 00 85 loi
25221 0.00 24.239 1.5 -13.08 -0.43 - 2- 2000 315 136,14 112.07 254 95 3 1he
25.22 0.00MD 24.239 I. -13.08 -0.43 -0.30 2 2000 315 126.14 112.87 305 0. 0 001
2522 0.60 24.239 1.5 -13.00 -0.43 -0O. 2 2000 315 126.14 112.87 315 96 wg08

G25.2 080-24.239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3254 90 0015 .
2522 8.080 24.239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3254 05 " 00.5
2522 0.00 24230 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3m 98.95 1og
25.22' 0. 24239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 um 05 " 105.0
2522 0.00 24239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3254 I0 10.8 0
2522ý 0.00 24239 1.5 -13.08 -0.43 -0.39. 2 2000 315 126.14 112.87 32S4 95 WA ILO
2522 800 24.239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.07 3254 98 488 8
25.22 0.0 24239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 32S4 00 " 0
-2522' 0.00 24.239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3254 086 56 1oi
2522 0.00 24239 1.5 -13.08 -0.43 -0.390 2 2000 315 120.14 112.87 3 95 96.0 1"
2522 0.00 24.239 1.5 -13.08 -0.43 -0.39 2 2000 315 126.14 112.87 3254 95 N8 logi0

2522 0_00 2423 1. 1 31 121 1A 24 9 A 150

Ca>.oPM-44-3 Aft2-1_SOC_CoodowoTime42460Qk; Cookdown3 3/9/00, 12:49 PM
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I I I I I I I I I I
Timie Tube a

his T1Iave •CR P-TaeR rm k Vel Re Pr h um kbnetell U"ity

I 1h1o I - I - I Pi 0-F) T,. - I , I
8.00 178.30 60.11 1.0015 2,35E-04 0.386 3.739 51,936 2.1939 132 1211.16 M 0SIAS 3 3*71644 5.3 2.739 I19950 3.4669 105 8.998 154.81
8.10 174.95 6021 1.0011 2.41E-04 0.386 3.739 50.033 22486 1314 120.00 61.71 0.02 3`1115604 0.370 Z.W SSW 3 1076 8.983 154.52

.30 171.82 60.30 1.0008 2.46E-04 0.385 3.739 49.807 2.3019 1303 !112 61.73 0 2 3`744 0.306 2.799 653 35644 1073 8.969 15424
30 168.90 60.39 1.0006 2.51E-04 0.384 3.739 49.852 2.3536 1292 117.91 6174 0.9561 3.&9S44 0.36 2.790 $7A 3.7234 1I69 8.956 153.96
.40 16.17 60.47 1 0003 2.56E-04 0.384 3.739 47.963 2.4038 1282 116.57 61.7$ 0.9961 38E8,44 0.366 2.799 56,770 3.7505 1856 8.944 153.73

8. 163.63 60.54 1.0001 2.61E-04 0.363 3.739 47,136 2.4522 1272 116,6 61.77 0.9051 1.49-04 0.396 2.7901 6,577 3.7054 1003 8.933 153149
9.6 16125 60.61 0.9999 296E-04 0.383 3.739 465365 2.4500 1263 1162 61.75 0.9961 3.22E04 0.368 2.7' 5238 3UM9 1060 l .922 153.2
8.75 159.04 60.67 0.9697 2.70E-04 0.392 3.739 45,548 2.5442 1254 114.5 61.60 01 0 3.64 0353 2 .799 64,561 36 1967 8.913 153...

.6 156.97 60.72 0.9986 2.74E-04 0.381 3.739 44,979 2.5076 1246 113.79 61.51 0.8610 3.1504 0.3V7 2.755 9.6910 3.0i1 f1m6 0.904 152.95
0.60 155.03 60.77 0.9994 2.7E-04 0.381 3.739 44,356 2.6293 1239 113.12 It1l 0.19W 4 ' OE04 0.367 Z29 93,0313 1.6122 1M62 8.895 152.96

153.22 60.82 0.9953 2.82E-04 0.380 3.739 43,775 2.6693 1232 11 15 61A3 0.116 4.03E04 03637 2.729 92706 31441 1080 8.887 152.47
9.10 151.53 60,87 0.9552 2.86E-04 0.380 3.739 43233 2.7077 1225 $11.19 61,3 6.57 4.8E-04 0.27 2.131 5 7 3 1066I 8,980 152.30
90 149.94 60.91 0.9990 2.90E-04 0.300 3.739 42,723 2.7440 1218 11137 61.4 0,91M 4.07604 030 2.790 61,746 3.62M6 1046 0.873 152.14
9.31 148.34 60.95 0.9019 2.93E-04 0.379 3.739 42.214 2.7827 1212 110.82 61.85 0.87DA 491E604 6.366 2.76 9 12 4.96171 1544 8.867 151.97
9.42 146.75 60.96 8.9960 2.97E-04 0.379 3.739 41,706 2.8216 1206 11027 61WA6 6 4.1215-0 0.366 2-79 50,773 4S4AM 1042 5.860 151.81
9.55 145.15 61.03 0.507 3.01E-04 0.378 3.739 41,198 2.8614 1199 106.72 61.67 0.8679 4.14644 0.386 2.73 90296 4SW t100 8.853 151.64
9.69 143.65 61.07 0.996 3.05E-04 0.378 3.739 40.692 2.9021 119 156.17 61.7 0.1179 4.16604 0.346 2.73 89,900 4.617 183 8.846 151.47
9.4 141.96 61.11 0.9585 3.096-04 0.377 3.739 40,197 2.9439 1186 1062 S616 0.91M 4.14604 0.1 233 89,315 4,1168 1437 8.840 151.29

10.00 140.36 61.15 0.994 3.13E-04 0.377 3.739 39.683 2.9867 1179 166.61 61.96 O.6 4216.04 0,365 213 I•613 4.1422 1036 8.833 151.12
10.10 138.76 61.19 0,9983 3.17E-04 0.376 3.739 39,160 3.0306 1173 107.52 61.80 6.978 4236E04 6 2.5793 4 4.16t5O 1033 8.827 150.94
10.39 137.16 61.23 0.9982 322E-04 0.376 3.739 36.679 3.0756 1166 106.98 61. 0.9978 4.2E604 OM 2.7'3 67,66 4.1938 1031 8.820 150.76
10.63 136.56 61.4 0.991 3.26E-04 0.375 3.739 38,177 3.1218 1159 106,43 61.91 0.976 4282E04 0.364 2.73 07,3U6 4.2197 102 8.814 150.50
10.90 133.95 61.30 0.9996 3.31E-04 0.375 3.739 37,678 3.1691 1152 106.866 1.02 O676 4.3K-404 0-346 2.799 86,093 42461 1027 8.507 150.40
11.23 132.35 61.34 0.9996 3.354-04 0.374 3.739 37.186 3.2177 1146 1053 61.93 DAM 43644 0.34 2.73 9,424 4.2727 106 8.801 150.21
11.62 130.75 61.37 0.9179 3.40E-04 0.374 3.739 36,663 32675 1136 104.7s 61.93 .8676 4.36644 0364 2.799 85.95 428 11923 8.795 150.02
12.15 129.14 61.41 0.9978 3.45E-04 0.373 3.739 36.187 3.3187 1132 10423 61.14 0.91W 4.39E04 0.343 2.19 &5,467 4.3•7 1021 8.78- 149.83
12.94 127.54 61.44 0.977 3.50E-04 0.373 3.739 35,693 3.3712 1125 103.61 61.86 0.667 4.480E4 0,363 2.791 84,60 4.3542 I19 8.762 149.64
13.85 125.93 61.48 0.9976 3.5E-04 0.372 3.739 35200 314251 1118 103.14 6I1.56 0.677 4.404 0.363 2.73 64.514 4.3169 1017 8.776 149.45
15.45 124.33 61.51 0.9976 3.60E604 0.372 3.739 34,700 3.4505 1111 102.59 61.16 61677 4.4:A 6 6.363 2.• 73 4,93 4,486 1016 8.770 149.25
17.9 122.72 61.55 0.975 3.65E-04 0.371 3.739 34218 3.5373 1104 820D4 7.97 0.9017 48516 0. 2.759 63656 4A361 1013 8.764 149.05
21.15 121.11 61.58 0.9974 3.71E-04 0.370 3.739 33.730 3.59% 1097 161.4 61.86 SAW 4,51604 0.32 2.7211 n92 4.4886 1o61 8.750 148.85
2522 119.50 61.61 0.9974 3.77E-04 0.370 31739 33.243 3.6559 1099 15.6 61M 6.6977 4.83•53E 0.362 2.791 6291 4AV 1666 8.752 148.65
25.22 119.50 61.61 0.9974 3.77E04 0.370 3.739 33.243 3.6559 1069 150* 611.9 0.67 4.530W4 0•-8 2.759 82,I9 4A,696 1096 8.752 148.65
25.22 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 1089 0o, B66115 03677 4.S X8 4 O 2M 2732 62,1 4.4554 1056 8.752 148.65
25.22 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33.243 3.6559 1069 100.5 61.•5 0. 4-53604 OM 2.73 6201 4A954 18006 8.752 148.65
25.22 119.50 61.61 0.9974 3.77E-64 0.370 3.739 33,243 3.6559 1089 1063 61.986 0.7 4.530 530 2.76 52,19 4,464 1850 8.752 148.65
2522 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 109 980.66 SIM 4.9977 4.M04 O 36 2.79 62,19 4,466 1856 8.752 145.65
25.22 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 1089 1•5 61.8 0.677 4.644 0.36 2-.79 52.61 4,6454 1 08 8.752 148.65
2522 119.50 61.61 0.9974 3.772-04 0.370 3.739 33243 3.6559 1089 l8a6 6115 0.677 4.63E44 03 2 . 92A19 4,4954 1 OD0 8.752 148.65
25.22 119.50 61.61 0.9974 3.7E-04 0.370 3.739 33243 3.&559 1089 100.9 6I6 6.977 4-5E-04 0.6 2-116 62,019 4,4964 1006 8.752 148.85

20.22 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33243 3.6559 1009 11" M3 6.8 4.53604 632l 2.7110 82,9•1 4A864 166 8.752 148.65
25.22 119.50 61.61 0.974 3.77E-04 0.370 3.739 33,243 3.8559 1089 "00.6 11 6.6967 46164 06 2m 82,A91 4,49$4 100 8.752 148.65
2522 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 1089 0166.6 619 0 7 4.536"4 6.3V 2.719 62,919 4A864 1056 8.752 148.65
25.22 119.50 61.61 0.974 3.774E-4 0.370 3.739 33,243 3.6559 1089 100.66 6M1[ 0.99W 4.53E4 0.0 2.799 62,519 4A.64 I0w 8.752 148.65

2522 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 1059 90169e 6156 0M7 4644 0.162 1.13 82,16 4,4964 1009 8.752 148.65

.22 119.50 61.61 0.9974 3.7744 0,370 3.739 33.243 3.0559 1059 100.96 611A 0.8 43604 0M 2.7911 42,11 4,494 1606 8.752 148.65
2522 119.50 61.61 8.9974 3.77E-04 0.370 3.739 33,243 316559 1089 15 61195 0.957 4.in04 0.302 2.739 12616 4.4A64 1009 8.752 148.65

25.22 119.50 419,1 0.9974 3.77E-04 0.370 3.739 33,243 3.1559 1089 100,96 61 0*67 44.3644 0.362 2.73 62,96J 4A,54 t009 8,752 148.65
2.23 119.50 61.61 0.9974 3.77E-04 0.370 3.739 33,243 3.6559 1089 100.66 61Sim O5.86 4.63646 0.362 2.7 0516 4A464 009 8.752 140.51 1 1 1 1 1
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Calc 17321.04.PM.44-3. Shutdom Cooding Tim2 Afttchnment 2, Pnge 60

I~ I II I I I I I I I -- --Time SD HXbb D W1411 SOC Duty1 Tt . ,o 0- Q o*w Toted] , CCW w CC Dtyl C W
hr.

881

8.71
8.8

9.21

9.31
9.c
9.5i
9.61

90.81
10.11
10.31
10-.:
11.2:
10.2:
11.8
12.1;.

12.84
13.8!
15.41

I17.8i
21.1
25.Z
25Z
25Z2
25.21
25Z
25M2
25.2
25z2
25Z2
25.1,
25.Z
25Z
25.Z
25.2
25.2
25.Z
25Z
25Z
25Z

w W- I r j NTU o8e.0rfleý OT
964282 865.697 0.601 0.805 0.470 43.11
865,9 8,890 0.801 0.902 0.470 41.34
87.384 88.184 0.602 0.800 0.469 39.70
968,748 968286 0.603 0.797 0.46a 38.17
870,001 870,304 0.803 0.795 0.467 36.75
971,154 971,245 0.604 0.793 0.466 35.43
972216 972,115 0.804 0.791 0.4C6 34.20
973,195 972A620 0.804 0.790 0.485 33.06
874.0980 732665 0.C0A 0.780 0.465 31.09
874,931 874.354 0.605 0.787 0.464 31.00
87S,701 974,093 0.805 0.795 0.464 30.07

768,413 975,5M5 0.608 0.704 0.463 2921
977,078 976,139 0.CAN 0.782 0.463 28.40
977,736 976,689 0.606 0.711 0.462 27.59
978,387 977,235 8.07 0.780 0.462 26.78
979,032 977,777 0.607 0.779 0.481 25.98
978,871 978,314 0.607 0.777 0.461 25.17
980,302 878,846 0.807 0.778 0.460 24.37
180.927 979.374 0C09 0.775 0.460 23.50
981,545 979,897 0.608 0.773 0.460 22.76
982,1586 980,416 0.809 0.772 0.459 21.96
982M780 980,929 0.608 0.771 0.459 21.17
983,356 981,438 0.609 79 0.458 20.37
983,946 t81941 0.609 0.780 0.458 19.18
984,528 982,440 0609 0.767 0.457 18.78
985.103 982,933 0.C0A 0.765 0.457 17.99
985,670 983,421 0.610 0.764 0-486 17.20
986230 083,904 0.610 0.783 0.4C8 16AI
986,783 984,381 0.610 0.761 0.450 15.62
987,327 984,853 0.610 0.760 0.455 14.84
987,864 985,319 0.611 0.758 0.454 14.08
988.393 985,780 0.M11 0.757 40S4 1327
988.393 U85,780 0.611 0.757 0.454 1327
988,393 895.780 0.611 0.757 0.454 1327
918.393 985,768 0.811 0.757 0.454 1327
988,393 98S,780 0.611 0.757 0.454 13.27
988.393 985,780 0.611 0.757 0.454 1327
968.393 981.780 0.611 0.757 0.454 1327
988,393 895,780 0.81t 0.757 0.454 1327
988.393 995,780 0.611 0.757 0.454 13.27
988,393 985,780 0.811 0.757 0.454 13.27
988.393 985,780 0.611 0.757 0.454 13.27
989.393 985.780 0.611 0.757 0.454 1327
988,393 985,780 0.611 0.757 0.454 13.27
988.393 985,780 0.611 0.757 0.454 13.27
998,393 985780 0.611 0.757 0.454 13.27
9M8393 085:790 0.611 0.757 0.404 1327
988.393 985,780 0.611 0.757 0454 13.27
988.393 95.780 0.611 0.757 0.454 1327
988.393 985,780 0.611 0757 0.454 13.27

1 1

Tt.o W WCrp Cr

156.7 # 1007,415 MA
154.28 M 1,807,14 U4IA
151.97 89 11,6114M WA
149.81 9 1,8M6,8527
147.,0 111,846 M• A
145.91 U. 1, 0.142 M
144.15 10" IN,416 1 a
142.51 4 11P I MMA*
140.97 1,6I1MO6 MA
139033 # 1.610,10 MA
138.19 1*183A56 MA
136.93 1,96 I 97 M•
135.74 9A 0 ,,67 M07 fA
134.55 1*10.497 mA
133.36 1,61*8 IIN OMA
132.18 #NWIA 1.244 MA
130.97 4101*O .11422 OMA
129.77 M .11 ,8 MA
128.87 - I 1* ITr MA
127.38 1.*1183 MOA
128.17 I09 2, lGW6 MA
124.97 0 112,4 MNA
123.77 I 112,479 *MA
122.56 N8OWNI 1*6204 JA
121.360 162.827 MA
120.16 1101110 1,13,001 MWA

118 .94 #ý 1*23.174 MWA
117.73 1100 ,346 MA
116.51 I IM.93*9 RMA
115.30 113,011 MA
114.08 8 1,613,8 SA
112.87 M 14198 M• A
112.87 IR 194*3 N • A
112.87 1A14*3 MA
112.87 S 64130 MA
112.87 - 1914*03 MA
112.$7 ## W M M MA
112.87 i 14AM MA
112.87 O 1 ,140 MA
112.87 114.00 MA
112.87 14*A31N MA
112.87 #WW1,614,030 MWA
112.87 - t1*4*39 MA
112.87 1O t4.00 MA
112.87 5,6 1,14,90 OMA

112.87 0v 1,54,30 MS A
112.87 6 1.84,030 MO
112.87 ý 1*914,830 *MA
112.87 08# .1*4*1 MA~
112.87 1001110 9164,=3 MAW

NTU rff.08rer. DT$ To

MVA MA 25,81 304.11

MA MA 230 132,43
MA MA 22*D 130$7
MA MA 23.80 12,41
MA MA 22.10 126OM

MWA OM 21t6 13,78
MA MA 20M 9 129.68
MA 1OMsm 136.4
*MA MA 962 MA3
MA MI 18.76 1M18
MwA MA 1131 828t.A
OMA MA 17.70 112,11
MA9 MWA 17,21 116,8
MA MA 9.73 I.8

amA MA 19,76 117.88

M1A MA W1I9 116,81

JIM S II11 IM-l

A MWA 141 111688
MNPA MA 1142 MI"iS
MA MPA 113A# 1114*4
MA IA 13* 11359
MA MIVA 12*112.87
MWA MA " 12.40 1206
MWA amA K1P 11128
MA MA I1,t4 1106.0
MA MA MI 109.71
MWA MA" 16*160M
MA MFA 90.05 106.14
M&A MA 06*3 887*
MWA MA 0.08 10637
M1A MWA 9.8 166268
MA WA 1.81 105600
MA MA 0.81 106.00

MA MA 8,91 16619
MA MWA 0.01 166.08
MWA MA 0.11 886.600
MA MNA 0.19 986*3
MWA MA 0.81 166*3
MA0 MWA 0.11 986190

MVA MA 0.01 166.00
MA MA 8,11 106,80

MAk MA 6.18 18600
MWA MA 0.11 006,60
MA MWA 0.19 t86am
MA MWA 8.11 18850
MA Ma 8.11 "SAO9
MA Ma 04.11 166,6

0" amA 8.11 189,80

Btu/fr

41.63
39.98

mm.l8ul mmBflrr gpm

7.358 0 &.2 81o0

mmBturnr

30.21

Ts,o

10M21156.75 134.11
154.28 132.43

3 64
7.358 87.31
73.5 4233

8,100 3
a 10 3

29.10
380

65 107.57
M 1A0•,7

37.00 149.81 129.41 7.358 81.35 8,100 3 27.12 67 106.41
35.68 147.80 128.09 7.358 78.67 8.100 3 26.22 8a 105.88
34.41 145.91 126.78 7.358 76.18 8.100 3 25.39 69 105.40
33.25 144.15 125.60 7.358 73,85 8.100 3 24.62 70 104.94
32.18 142.51 124.49 7.358 71.68 8.100 3 23.89 71 104.51
31.15 140.97 123.46 7.358 69.66 8.100 3 23.22 72 104.11
30.20 139.53 122.50 7.358 67.77 8.100 3 22.59 73 103.74
29.32 138.19 121.60 7,358 86.00 8,100 3 22.00 74 103.39
28.50 138.93- 120.76 87358 64.ý3 8.100 3 21.45 75 103.07
27.72 135.74 119.97 7.35S 62.81 8,100 3 20.04 76 102.76
26.95 134.55 119.18 7.358 61.25 8,100 3 20.42 77 102.45
26.17 133.36' 118.39 7.358 59.70 8.100 3 19.90 78 102.15
25.40 132,16 117.60 7.358 58.16 8,100 3 19.38 78 101.84
24.62 130.97 116.81 7.358 56.61 8.100 '3 1.87 89 101.53
23.85 129.77 116.02 7.358 55.06 8,100 3 18.35 81 101.22
23.08 128.57 11523 7.358 53.51 8,100 3 17.84 82 100.91
22.31 127.38 114.44 7.358 51.87 8,100 3 17.32 83 100.60
21.53 126.17 113.65 7.358 50.43 8,100 3 16.81 84 100.30
20.78 124.971 112.87 7.358 48.88 8,100 3 16.29 85 99.99
19.99 123.77, 112.08 7.358 47.34 8,100 _ 3 15.78 86 8a,68
19.22 122.568 111.28 7,308 45.80 8,100 3 15.27 87 99.37
18.45 121.36 110.50 7.358 44.26 .,100 3 14.75 88 9.806
17.68 120.15* 109.71 7.358 42.72 8.180 3 1424 89 98.75

16.92 118.94 108.93 7.358 •41.19 . 8.100 3 13.73 88 8844
18.15 117.73 108.14 7.358 39.65 8,100 3 13.22 91 98.13
15.38 116.51 107.38 7.358 38.12 8,180 3 12.71 92 97.82
14.61 115.30 108.57 7.358 36.59 8.180 3 12.20 93 97.51
13.85 114.08 105.78 7.358 30.88 0,180 3 11.69 94 97.20
13.08 112.87 105.00 7.358. 33.03 8,180 3 11.18 95 96.88
13.08 112.87 105.00 7.358 33.03 8,100 3 11.18 9I 88.88
13.0 112.87_ 105.00 7,358 , 33.53 - 0,180 3 11.18 97 96.89
13.08 112.87 105.00 7.358 33.53 8.1D0 3 11.18 98 98.89
13.08 112.87 105.00 7.358 33.53 8,100 3 11.18 89 968.9
13.08 112.87 105.00 7,358 33.53 8.180 3 11.18 99 96.89
13.08 112.87' 105.00 7.358 33.53 8,100 3 11.18 99 98.89
13.0$ 112.87 105.00 7.358 33.53 8,100 3 11.10 89 96.89
1308 1i2.87 109.00 7.358 33.53 8,100 3 11.18 g9 968.9
13.08 112.87 109.00 . 7,358 33.53 8.100 3 11.18 99 96.89
13.08 112.87 105.00 7.358 33.53 8,100 3 11.18 89 98.88
13.08 112.87 105.00 7.359 33.53 8,100 3 11.18 89 96.89
13.08 112.87 105.00 7.358 33.53 8.100 3 11.18 99 96.89
13.80 112.87 105.00 7,358 33.53 8.100 3 11.18 99 96.89
13.08 112.87 105.00 7.358 33.53 8,100 3 11.18 99 96.89
13.08 112.87 105.00 7.358 " 33.53 8.100 3 11.18 99 96.89
13.08 112.87 105.00 7.358 33.53 8.100 3 11.10 08 88.88
13.08 112.87 105.00 7.358 33.53 8180 3 11.18 899 96.89

13.08 11. U15.00 7.X58 33.53 8,100 3 11.18
I I F

C.Io-PM-44-3 A12- _SOC_Coldo.olTie424680xls; CoolowO 
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Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 61

Shutdown Cooling Temperature Transient with 90F River Water

SDC Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqftlBtu

Second SDC HX Started at 225F Primary Coolant

370

330

290

250
U-

I-

E 2100
0.

ES
I,-

170

130

90

50

170

--- + 160

-4150

140

1 130

14-

0.
E
0

I-

s Pri Cool Temp

-SDC Return Temp
-CCW Temp

__ 120

- 110

i 100

I I I I - 90

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Time, hours
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Calc 17321-01-PM-444. Shutdown Cooling Time

Shutdown Cooling Heat Exchanger

Attachment 2, Page 62

Heat transfer rate, clean
Heat transfer rate, dirty
Heat Transfer Area (1t2)
Number of U-ltbes

tube 04, inch
tube gage (BWG, inch)
tube id, Inch
Tube flow area, ttA2
Shel Flow Area, IV`2

Shel film correction factor

487
320

5020
514

035
ts

0.652
1.19175
2,5904

0,01751

Blurnr-F-sqfl
Bturlr-F-sqfi

0.049

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

Hx Design Point (Mode B)

0. gpm W Pt.O

tube 3000 1,478.852 3289018
metal
shell 4500 2,237.087 100

Mode A
tube
metal
shal

Mode C
tube
metal
shell

Mode D
tube
metal
shell

1500 741,518 2.9424

2250 1,121,755 95

2250 1,079,449 15.690

2937 1,455,601 95

3400 1,599.745 33.5275

4728 2.343.356 9O

Tt.i Tt,o Tit,eve rho Cp M k Vel

IbhAt3 Btultb-F lbfl-sec Btu/hr-ft-F
140 114.93 127.47 61.38 0.9989 3.50E-04 0.372 5.009

114.38 3.95E-04 8.77h

93 109.57 101.28 61.98 0.9977 4.52E-04 0.362 3.870

125 100.16 112.58 61.63 0.9983 4.02E-04 0.367 2.804

99,40 4.81E-04 8.097
78 94.43 86,21 62.16 0.9976 5.35E-04 01356 1.935

212 158.65 185.33 59081 1.0033 2.24E-04 0.387 4.206
150.11 2.89E-04 9.001

95 134.77 114.88 61.79 0.9980 3.93E-04 0.368 2.526

255 198.02 226.51 58.66 1.0093 1.756E.4 0.393 6.356
170.59 2.48E-04 9.124

95 134.34 114.67 61.79 0.9980 3.94E804 0.368 4.087

h (Btu/hr- Fouling. hr-
Re Pr f62-F) 8^2-F/Btu Udirty Udean Wcp Cr NTU effechveness DT to Duty

0 mmbtuhrr
53,484 3.3809 1554 0.0005 1,475,215 0.68 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 ON/A 16.57 109.57
320 487 37.1

0.000810743 0.000814 0.0010716

-1.53E-08 -3.$E-06 2,066.65 2,057.66

23,342 3.9442 839 0
1988

48.568 5.3992 75O 0,00316542

5.7E-05 5.7E-05

157.280 313.22

181.7 3111.9
0.001261508 0,001252

1,271.19 1,271.19

175.878 440.88

170.1 405.2
0.000935297 0.000935

1,857.22 1.858.06

61,051 2.0890 1483 0
2057

85.650 3.8445 Se4 0.00341756

740.278 0.66 1.067 0.52042214 24.84 100.16

1,119.112 1.5117 1.067 ON/A 16.43 04.43

0.003165

1,083,007 0.75 0.815 0.45595%48 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 ON/A 39.34 134.34

0.004176

18.39

181.26

57.78

88.031

92.00

C4.391

7.18.05 7.1E.05

116.024 1.8139 2270 0
2085

137.599 3.8534 1332 0.0041756
169.130 575.70

170.7 604.3
0.000696222 0.000696

2,493.60 2.493.525.4E-05 5.4E-05

Calo-PM-44-3 At12-2 SOC _Cnobownfrnlmls~oo.os: SI3CHx l020.1~1P3129=08.,12'51 PM



Calc 17321-01-PM-44-3. Shutdown Cooling Time Attachment 2, Page 63

tube od, inch
tube gage (BWG, inch)
tube Id. inch

0.75
18 0.049

0.652
Re

duty dean
48.566 1,271 1,271
85.650 1,857 1,858

114,657 2,067 2,058
137,596 2.494 2.494

Ln(Re) Ln(clean)
10.79068 7.14770788
11.35803 7.52729078

11.6497 7.82932323
11.5321 7.82145074

0.61709 0.49192

1.63545328

0.333

1l(ho k* Prm)

1l(ho * k' Pr-.)

7.t

7.t

7.t

7A

7.4

7.:

7.:

10.6 0.8 1 11. 11.4 11.5 IA 1

Effecdiveness-Capacaty Ratio-NTU for mix flow Hx
Capacity Ratio - WCp(tube) < WCpsbheM

0 0.2 0.4 0.6

NTU 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 0.792 0.723 0.661
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 0.886 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 0.893 0.785 0.685

7 0.999 0.892 0.782 0.680
7.5 0.999 0.892 0.780 0.676

8 1.000 0.891 0.777 0.672
8.5 1,000 0.890 0.774 0.668

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

0.6
0

0.337
0A92
0.587
0.603
0.620
0.626
0.827
0,624
0.620
0.615
0.609
0.604
0.599
0.593
0.568
0.583
0.578
0.573
0.569
0.564

0

0.324
0.462
0.524
0.552
0.562
0.564
0.561
0.556
0.551
0.544
0.538
0.532
0.526
0.520
0.515
0.510
0.505
0.500
0.496
0.492

Capacity Ratio - WCp(shel) < WCp(tube)
0 0.2 0.4 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 0.982 0.876 0.789 0.702
4,5 0.989 0.878 0.791 0.700

0.8
0

0.337
0.492
0.567
0.603
0.620
0.626
0.627
0.624
0.620

I
0

0.324
0.462
0.524
0.552
0.562
0.564
0.561
0.556
0.551

18/8 CtdNi Steel (e.g. A249 TP304)

•F Thermal Conductiovly. Btuthr/sqfSF

70 8.6
100 9.7
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
6850 11.6
700 11.8
750 12
600 12.2
850 12.5
900 12.7
950 12.9

1000 13.2
1050 13.4
1100 13.8
1150 13.8
1200 14
1250 14.3
1300 14.5
1350 14.7
1400 14.9
1450 15.1
1500 15.3

Cakc-PM44-3 At2-2_SDiC_CooldonTitnei850Q.ols: SDCHx 1920,21P
3/292008, 12:51 PM
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Component Cooling Water Heat Exchanger

Heat Tremafer Area (f2)
Numbe. of tube

No. of Passes
Orbe od
tube gage (BM)
tube id
Tube mow "ee, fet2
Shag Flo. Area. *12
Shea 80 corremton factor

O, gpm W Pt.O

He Design Poit (Mod. E)
tube 2673 1,332.918 1t0
meta4

2283 1.109.178 100

12400 effectrve

3

0,75
16 0.049

0.652

1.76212
1.74197
1.02130

Tubes: 3/4', 18 BWG .owrn . all, STISTL - SA-249-TP-304 (OPPD DraWMng FAO No. 14674,
Vh*"ock Mfg Co. N o. L-26132-1
Flow waoment, pure countersow per &rmap#g Cramer aed Lede9 drafqg FC-AC18 1, dated 7/26099

tube 0.333333
shel 0.333333

h (Btuthr- FoUing, to.
Vol Re Pr ft2-F) f62-F/Btu Udirty Uclean WCpTt.i Tt,o Tt,eoe rho CP mu k

Ib/f13 Btu19o-F b/ft-esec Btuhr-S-F
Cr NTU ,ffecv-eoe. DT to Duty.mBru/hr

a5 185.12

232.8 119.91

135.06 62.17 0.9989 3.27E-04
157.46
179.85 60.57 1.0024 2.32E-04

Mode A

MOdeB

tube

metal

IMed C
tObe
metal

sheNl
Mod. D
btbe
met

Mode F
Oube
meted
shel

1575 785,390 10t 85 99.96 92.48 62.17 0.9976 4.97E-04
95.18

1550 771.090 75 t15.5 90.27 97.88 62.92 0.9977 4.6&E-04

3270 1.634,163 100 70 99.75 54.87 62.31 0.9976 543E-04
93.16 4.94E-04

2865 1.434.171 95 118.4 84.50 101.45 61.98 0.9977 4.51E-04

2519 1.258,356 100 70 96.01 78.01 62.31 0.9978 5.91E-04
92.01 5.62E-04

2200 1.096,865 95 952 76.82 $6.01 62.16 0.9976 5.36E-04

2518 1,255.626 100 85 101.28 93.14 62.17 0.9976 4.94E-04
97.00 4.73E-04

2200 1,093.785 95 110.2 91.51 100.85 91.65 0.9977 4.54E-04

0.375 3.380 34,892 3.1407 1000 0
9.045 2067 244.003 408A5
0.386 2.920 110,479 2.1712 1228 0.00165

244 408
-5.1-E00 -2.7E-06 0.0001146 0.0008172

2,54.50 2,446.64

0.359 1.991 13,526 4.9820 523 0
8.678 1983 174.966 237.22
0.361 1.982 38,103 4.6634 661 0.0015

1,s.1 2an
4.96-04 4.9E04 0.001057 0.001056

1,569.46 1.570.93

0.355 4.135 25.765 5.4952 896 0
8.670 1981 237.195 36820
0.362 3.660 73,637 4.4688 107$ 0.0015

2336A 369A
-6.5E.05 -6.5E.05 0.0009926 0.0009927

1,687.93 1,687.85

0.352 3.194 18,239 6.0344 695 0
$.629 1972 204.055 294.06
0.356 2.814 47.375 5.4135 809 0.0015

293.7 2631
-8.6E-06 4.AE-06 0.0012467 0.001247

1.254.79 1.284.48

0.359 3.194 21,786 4.9410 764 0
6.686 1985 215,009 317.36
0.362 2.814 55.804 4.5003 875 0.8015

21. 3t6A
1,1-E05 1,00-05 0.0011318 0,0011321

1.477,97 1,477.53

1.331.462 1.20

1.111,834 08.350

0.00165

793,494 1.02

769,338 0.9819

0.00150

1.630.306 1.14

1.430.862 0.8777

0.00150

1.255.608 1.15

1.094.283 0.9715

0.00150

1,252,598 1.15

1,091,251 0,8712

0.OO15O

1,658,073 1.65

1,001,950 0.6043

0.00150

2.721

2,721

2.820 -14.96 99.96

2.920 0.743 -15.23 90,27

2.056 -29.75 99.75

2.056 0.700 -33,0 84.50

2.312 -16.01 86.01

2.312 0.729 -18.38 76.62

-100.12 185.12
-133.36

0.775 -119.A9 119.91
134.09

-11.72

12.06

-48.50

4".I$

-20.11

10.92

-20.40

18.92

-41.34

319A8

2.443

2.443

-16.28 101.28

0.742 -18.69 91.51

333 1,962,034 100 85 109.93

2025 1.003,970 95 134 92.74

97.47 62.17
105.42
113.37 61.81

2700

22oo

1700

m20

0.9976 4.71E.04
4.33E-04

0.9980 3.99E-04

dirty dean
38.103 1,569.46 1,
47,375 1284.79 1
55,804 1,477.97 1
5C209 1,432.97 1
73.637 1,687.93 1

110.479 2,454.50 2

0.361 4214 36,250 4,6957 962 0
8,727 1994
0.367 2.590 5,209 3.9076 874 0.0015

-6.3E-05 4.3E-05

570.93
.284.43 10.7658 7,158349
,477.53 10.9296 7.29&424
.432.99 10,9718 7267505
.697.85 11.2069 7.431255
.449,64 11.6126 7.80598

0.75645 -0.99266
0.37059

231.626 354.95

228.3 3472
0,001207 0.001207
1,432.97 1.432.99

2867 -24.93 109.93

2.867 0.842 -4126 92.74

'tM - k" -r0.)

20000 4OOO O eO te00e 12OWOD

Cealk PM-44-3 Att2-2_SOC_CooldomnTime1850QxJId; CCVW-k 3/292808,12:51 PM



Colc 17321-0L-PM-44-3, Shutdown Cookr9 rime Attachment 2, Page 65

CCW Heat Exchanger Performance at Various Fouling Coefficients and CCW Inlet Temperatures with 90F River Water
She6 FPrnilie 1.0213

River Wa er TewM 90 RW Flow. Total, gmn 7159 She$ Firn Re power 0.75645
No CCW Itx 3 CCW Flow, totd, gpm 8100 Shel Film Pr power 0.333333333

Fouhno (l•ot - Sbe side) 0.004
CCW - Based an Avenrag Raw Water Flow

I _ I _ I I-, Tob.S Cde)hCase a ad. ccWlahddda

IA
I B

IC
ID
IE

2A
2B
2C
20
2E

3A
3B
3C
3D
3E

4A
48
4C
4D
4E

g
0. gOm Pi TO Tt Tt.o Q, gp. Pi TsO Ts,o h h F kmeta Udirty IN WCp Cr NTU Mfecbnenew DT Tto IN

6t2-F) F)
2386.3 30 90 90AO 2700 90 90.50 90.15 719 966 8.658 00o00 318635 1,188,935 1,186,437 0.88 3.327 0.802 0.A0 90.40 1,349,134
2386.3 30 90 114.64 2700 90 120.25 98.39 772 1066 9.729 0.0000 341.38 1,188,035 1,186,529 0.89 3.568 0.814 24.64 114.64 1.=336,86
2380.3 30 90 139.48 2700 90 100.00 105.91 826 1159 8.816 0.0000 363.46 1.188.935 1.186,901 0.98 3.707 0.825 49.48 139.48 ,33.6063
2386.3 30 90 160.71 2700 90 175.00 111.74 972 1233 8.807 00.o00 381.30 1,188.935 1,187,386 0.89 3.902 0.832 70.71 160.71 t,22736)
2386.3 30 90 182.19 2700 90 200.00 117.17 917 1302 8.982 0.0000 398.50 1,188,935 1.188.014 0.90 4.159 0.838 92.19 1$2.19 132101

2386.3 30 90 90.72 2700 90 91.00 90.36 719 968 8.659 0.0015 215.63 1,188,935 1,161,436 0.88 2.254 0.720 0.72 90.72 1,346,0
2386.3 30 90 112.25 2700 90 120.50 100.75 767 1073 8.729 0.0015 225.55 1,188,935 1,166,507 0.89 2.357 0.730 22.25 112.2$ 1,3A360
2386.3 30 90 13424 2700 90 150.00 110.55 815 1170 8.815 0.0015 234.61 1,188,935 1,106,804 0.9 2.451 0.737 44.24 13424 1332,41
2386.3 30 90 153.1' 2700 90 17S.00 118.46 8O6 1248 8.896 0.0015 241.70 1,1889.35 1,187.18 0.90 2.524 0.743 63.15 153.15 1,VM,46
2386.3 30 90 17224 2700 90 200.00 126.04 890 1322 &.981 0.0015 248.30 1.188,935 1,187,707 0.90 2.582 0.748 8224 172.24 1,3116,82

2386.3 30 90 90o5 2700 90 91.00 90.42 719 968 8.659 0.0030 162.93 1.188,935 1.186.436 0.88 1.703 0.853 0.65 90.65 8,4,056
2386.3 30 90 110.15 2700 90 120.50 102.61 762 1077 8.729 0.0030 168.39 1,188,935 1,186,488 0.89 1.760 0.661 20.15 110.15 1,136,188
2386.3 30 90 130.00 2700 90 150.00 114.33 806 1180 0.814 0.0030 17325 1,188,935 1,186,732 0.09 1.810 0.867 40.00 130.00 1,332148
2386.3 30 90 147.03 2700 90 175.00 123.91 643 1261 8.895 0.0030 176.98 1,188,935 1.167,058 0.80 1.849 0.671 57.03 147.03 1.,393
2390.3 30 90 16420 2700 90 200.00 133.22 879 1337 8.979 0.0030 180.40 1,188,935 1,187,479 0.90 1.884 0.67O 74.20 164.20 1,317ý,346

2390.3 30 90 90.61 2700 90 91.00 90.46 719 968 8659 00040 140.10 1,188,935 1,186,436 0.88 1.464 0.605 0.61 90.61 1,346•,5

2386.3 30 90 108.95 2700 90 120.50 103.68 760 1080 8.729 .0040 144.06 1,188.935 1:,8I.480 0.89 1.506 0.621 18.95 108.95 1,336,53

2386.3 30 90 127.59 2700 90 150.00 116.47 900 1185 88.14 0,0040 147.54 1,188,935 1.186,694 0.89 1.542 0h26 37.59 127.59 8 .331.710
2386.3 30 90 143.57 2700 90 175.00 127.00 035 1268 8.894 0.0040 150.19 1,188.935 1,186,984 0.90 1569 0.630 53.57 143.57 1 4,3.738
2396.3 30 90 162.90 2700 90 205.00 (39.30 876 1361 8.995 0.0040 153.06 1,188,935 1,187,444 0.0 1.598 0.634 72.80 162.90 1,31S0,6

WCp Cr NTU f vcners DTS

1,34,1580 1.1311 3.327 0.72" 0.3O
1,237,52 1.830 358 0.742 2.8
8,331,786 1.8321 3.767 0.762 44.09

t,337,075 1.1176 3.863 0.7611 "326
8,322.146 1.1029 4. .186 am.83

8,341.81 1.1310 2254 0.061 0.4
8,336^766 .280 2.367 0.671 16.79
1.33t,107 1.1216 2,4•1 6.679 34AS
1 ,336157 169 2.04 0.DAN 7.4

1.341,88 1.1310 1.703 0.604 0.88
1,336A4 1.1204 1.7" 0.612 87.8
8,335 1.8212 8.80 0.61 36eiM7
8,325.131 1.1183 1,684 6 5 5100
I.381A4M6 1.1l8 1.084 06 66.76

8,341.64A 1.1310 1.44 0.571 0.54
1,336,31 1.1263 1,506 O.57 163J2
I,,30686 1.1206 142 0im 64 33$l 3

1,317,501 8.1506 0066 0.565 06.70

CCW HX Duty at 9OF Raw Water

I
75 95 115 135 155

ccw Ilellt TeerPeratme F

175

Ceac,,PM-44-3 A82-2_SDCCooldonwnTSm185xs,; CCW 3/2920, 12:51 PM



Attachment 2, Page 66
Cale 17321-014PM-44-3. ShutdoI- Cooling Time

RW Flow, Total, gpm 7159
CCW Flow, total, gpm 8100

Tso

1A Will 0.48 90.50 90.15 0.15
16 B 1. 29.23 120.25 98.39 8.39
IC 11.91 58.72 150.00 105.91 15.91 CCW HX Tso
ID 101.74 93.95 175.00 111.74 21.74 fulinog Duty. rnnlfto
1I 117.17 109.52 200.00 117.17 27.17 1 20 40 60 86

0.0000 91.09 110.79 131.19 151.27 177.01
0.0015 91.17 113.17 135.93 158.37 187.18

2A OAS 0.05 91.00 90.36 0.36 0.0030 91.29 115.56 140.70 165.52 197.42
28 100.71 26.40 120.50 100.75 10.75 0.0040 91.37 117.16 143.89 170.30 204.27
2C 110,56 52.51 150.00 110.55 20.55
2D 11,46 74.97 175.00 118.46 28.46 CCW HX "hel oullet temperatoe
2E 128)4 97.67 200.00 126.04 36.04 fouling Duty. maBjfla

1 20 40 60 86
0.0000 50.30 95.95 101.23 106.21 112.19

3A n2 0.77 91.00 90.42 0.42 0.0015 90.42 98.22 105.95 113.24 122.19
38 102.51 23.90 120.50 102.61 12.61 0.0030 90.55 100.61 110.69 120.31 132.27
3C 111433 47,47 150.00 114.33 24.33 0.0040 90.63 102.20 113.85 125,04 139.01
30 123)9 67.70 175.00 123.91 33.91
3E 13322 90.11 200.00 133.22 43.22 Avrage CCW

90.69 103.32 116.21 128.74 144.60
90.80 105.70 120.94 135.81 154.69

4A "A4 0.73 91.00 90.46 0.46 90.92 108.09 125.69 142.92 164.85
49 Ilum 22A. 120.50 103.68 13.69 91.00 109.68 128.67 147.67 171.64
4C 11547 44.61 150.00 116.47 26.47
4D 1121) 63.58 175.00 127.00 37.00

4E 130.3 96.56 205.00 139.30 49.30

CCW Temperature vs Duty

at various CCW HX Fouling Level

P0. 15

hr.P-4q~/tu69

r~s

195 215 0 0 20 0 40 0 o •0 w 10 o I0

Duty P.r HMy, mmiltuhr

3/2912008.12 51 PM
CS1kPM-44-3 A0t2-2 -SIX;CCoola• ime I 5OQA3l; CC•w



Cakc 17321-0P-44"3. Shutdoý Cooing Time Attachment 2, Page 67

Shutdown Cooling Tempgeratur. Transient with 9Pi River Water SDC

Hx Fouling .60.001 hr5-1 F qft/Btu, CCW Hx Fouling 30.0015 hr.F4 2 31/Btu

Initial RC Ternpevslure, F 39, I | SDC HX CCW HXin.0 " 1 T 5ne . 132 2754 Shel2 Fi0 10 0.09751
.RCS Tempehratr after 8 houni 156.99 _Shel Fern Re powe 0.611709ý

2 Ti0 f0er I.pto 130F P 1i 0 1Co .5M T 3" 21.99 -53 al CCW.to SDCHx 31850 . She0 Fer Pr po1er 0.333

2 Time .ew S1 C in5i.5ion to 138F PC Te 1p , 2.0 CCW Flow St-p T56 271. 3 35 33 Fo5 tot - tube sde) 0.001 * O.
Dec20 0ho.t e10u u1 0t 5OF r5v.5 to59p 300 0.00418 1.704

I SDCHx

Time Step O(D) P(pp) P(Ip) s* TotalO0 dTrc I Tube

hn, h nmeklf/t deqFr-t Q. op. Pi ITO Tt.o 0, op. Mi TOJ Ts~o

2.00 0.1 54.965 18 1.5 -135.73 -46.93 -466 3000 315 350.00 250.33 1ow0 95 1 is 26121
2.1 0.10' 54.1074 i8 1.5 .13.47 -60.40 -54.11 3000 315 300.32 247.23 115 915 1lo.g" 235*4
2.20 0.10 4 I.100 10 1.5 -131.12 -43..0 -63.02 3000 315 338.33 243.93 l1m 0 5 1"5 11
230 0.00 47.710 18 1.5 -128.33 -16.29 -31.17 3000 315 297.52 240.4 1150 15 115.51
2.40 0.10 51.M223 Is 1.5 -107.173 4.31 -49.37 3000 315 232.41 237.75 I150 a16 1046 3
2.50 0.10 1 ;4M3, 18- 1.5 -123.21 -52.38 -47.62 3000 315 323.47 234.85 I* 116 11551 33"
2.60 0.0 48.307 16 1.5 -120.51 -30.51 -45.92 3000 315 318.71 232.68 10 06 10.12 21

3.54 0.1 4' 49.7 4' 10 1.5 -110.08 -4 3.69 -44326 3000 315 314.12 229.36 1oo 5 1 6 rA4
2.38 0.15 45.10 16 1.5 -. 43 -4.932 -42.66 3000 315 309.69 226.75 515S 15 104.13 214.4
3.82 0.05 44.749 08 1.5i -131. 4 -85.23 -41.11 3000 315 305242 224.23 1"046 15 016 .05) 2I1
300 0.010 44.21 186 1.5 -11129 -43.587 -39.61 3000 315 301.31 221.75 43 5 10,7 2.2 ,90
3.10 0.10 47.710 18 1.5 -119.19 -41.97 -49.17 3000 31 .3554.2 219.45 346 115 1101. 8
3.20 0.10 47.2231 1 1.5 -107.14 -40.44' -6.77 3000 315 291.3 217.18 136 6 6 85 S-25 115.02
3.30 0.10 46.756 15 1.5 -105.21 -48.36 435.41 3000 315 249.86 21S.00 4M 9 15 OGAI 2216*
3.4 0.104 42.307 1is 1.5, -1073.33 -437.52 -341.2 3000 315 240.32 212.39 1403 6 1 05.15 21.
3.54 0.14' 4S.724 16 1.5 -1.0086 -35.64 -32.40 3000 315 235.73 210.12 4" 15 104, 21
3.64 0.15 45.150, 1 1.5 -98.430 -33.78 -30.71 3000 315 277.10 207.39 l436 95 104.16 1
3.2 0.15 4.5837 1s 1.5 -131.08 -67.008 .0.91 3000 315 272.60 179.68 435 95 110.17 170.99

4.60 0.0: 44.016 18 1.5 1 - . -360 61 -55 0 3000 315 2632.620 175A.7 42 96 107-30, I0 J3

5.14 0.i0 40.40 06 1.5 -9117.40 -4.72' -49.75 3000 315 254.21 1571.37 4M66 11 o5?3
4.24 0.10 43.116 1 10.5 -114.04 -51.43 -30.75 3000 315 249.24 169.10 426 5 10.12 IS

4.3t 0.10 42.793' 1s 1.5 -110.631 -48.33 -43.94 3000 315 2440.6 166.96 406 a 16310 I1.1
4.44' 0.11 42.473 18 1.5 407.40 -45.42 -41.29 3000 315 240.17 164.93 415 95 1 5 10 G
4.55 0.11: 42.152' i8 1.5, -104.17 -42.72L -08.66 3000 315 231.73 162.80 4246 96 111.71 4 4
503 0.20 41.817 0 1.5 -100.57 -3.3964 -36.04 3000 315 231.33 160.714 436 95 101.361 Mee
4.71 0.13 41.4727 10 1.5ý -7.77 -3M.807 -. 00 2000 315 228.37 15.814266 6 104.07 160.75
4.91 0.4 41.1160• 1.5 -94.61 -33.99 -30.90 3000 315 222.54 156.79 466 15 MAT I0 1 1
6.04 0.15 40.748 18 1.5 -91.4.8 -30.23 -21.39 3000 315 210.36 154.72 42 05 I 2 .
5.20 0.16 40,376 le 1.5, 41.78 -23.51 -25.92 3000 315 214.11 152.78 4346 9I 1 5.43
5T 0.12 36.829 10 1.5 -85.31 -25.34 -23.50 3000 315 209.92 1503.279 43 t 9 151O4 123.17
7.04 0.24 30.507 0 1.5, -82.29 -231.4 -41.13 3000 305 2056.6 1 4 M3 95 41441 * 16 4.3
73. 0.27 39.115, 0 0.5! -531 -15.50 -04.17 3000 315 201.71 1246.89 •4 9 101.71 13

7.5 0.3 077 0.5 -70.50 -13.34: -18.2.4 30 35 1610 272 466 5 .4 01

7.3 0.03 30.376 0) 10.5 -7657 -1.634 -33.04 3000 315 107.94 145.09 423 915 61.3 137.05
6.13 0.20 38.275 0 1.5 -71.75 -317.07 -29.06 3000 315 191.33 141.91 436 6 5 6I6.8 117
6.33 0.15 37.880 0 1.5 -37.51 -28.13- -25.57 3000 315 185.51 139.10 4346 15 1031 121.
1.53 1.17 37.5021 0o 1.5' -64.39 -2.4 -23.28 3000 315 142.5 137.22 434" 1 nil 11D
6.65 02.0 37.276 0 1.5 -1.74 -23.01 -20.92 3000 315 167.64 13527 43" is W43 In5 96.4857 0.2; 36,99 0• 1.5" ,-"AI -20139 -18.53 30DO 315 173.55 133.26 42 95 ge 127.

75 0.12.4- , M5 0 1.5 -55.12 -18.041 -16.40 3000 315 169.85 11311.44 424 96 99 1
72[ 0`27: 36.11915 o, 1.-5• -53.28 -15.591 -14.17 3000 315 1654.3 120931 • 41 6 M.1

0.84 0.300 35.772 0 1.5 -50.51 -1324 -12.04 3000 315 162.10 127.62 43 1 15 17 121.
7.8N 0.35. 35.318. 0l 1.5 -47.St -11.04 -10.04 30D0 315 158.43 125.79 43 96 1730I 120M•1

922* 0.42. 34.8218 0 1.5' -45.30 -8.98 -8.16 3000 315 154.259 024.03 4346 15 8.34 15M.1
1.63 0 3 4. 27.427 0 1.5 -42.85 -7.08 -6.44 3000 315 151.40 122433 4 95 15.12 516
9.13 0.61 33.65"7 0 1.5 -40.54 -5.39 -4.90 3000 315 148429 120.72 4 95 6 6611 115.9,741 0.70 32.9556' 0 15 -36.38 -3.93_ -17 3000 315 14529 119.21 42- 25 6.312 1,MM

52 10 3 0 .5 -639 - -2.49 3000 315 142.52 117.81 95 N.0• 113.3
1.4 4 122 0 .5 34.56; A186 -1.69 3000 315 139.98 119.52 42" 95 959 1 Q22

19, 20 3009 0 1 .5 3 2.ust _ -1.18 3000 315 137.61 115.32 4z 95 MA 111.18
1.9t 2.00' 28.705, "0 1.6+ -31.118 .0.97, -5.98 3000 315 135.25 114.112 424 95 9S3 1110.15

1.4 2.0* 2.6, 1 1., -. 9 4.n-7 .0.66 3000 315 133.48 11323 42 15 $5.17 i*

18 - 2.0 26 - 08 -0.77 3000 315 131.94 112.3.2 9 Is 95A*' fALM

CakI-P1-443 Att2-2_SDC CooMeoTme61950Q.*; Cooldon 3 0Mr2942008. 12:51 PM
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__ + + t I 6 6 1 1 1 ± I t I -5 t f I

Time Tube 8d

2.00 300.16 55.59 1.0275 1.23E-04 0.396 5.609 137,231 1.153M 22635 1616 0M 1,M30 224•44 SAY II .6 ,547 2e3 6 9.560 325.05
2.10 295.67 55.79 1.0260 1.26E-04 0.396 $.609 135,219 1.1730 2274 113.60 0.0 1.6AM 227E04 07 IMI 1=3 3.227 6 9.541 324.21
220 291.33 55.99 1.0246 1.26E-04 0.396 5.609 133,252 1.1924 2263 161.02 60 6 a.66m 2.31E04 GA3S6 t.6N1 i."2601 2.631 W iN 9.523 323.31
2.30 287.13 66.17 1.0232 1.30E-04 0.396 5.609 131,332 1.2119 2252 176.00 66.6 1.0023 2.34E4 0.38 1.511 9,6000 2.1633 on 9.5051 322.5U
2.40 263.08 56.35 1.0218 1.33E-04 0.384 5.609 129,459 1.2316 2241 177.23 60.3 52 2376E4 6"3 1.691 6,O1lt 22131 66 9,487 321.7-
2.50 279.16 56.52 1.0208 1.31%-4 0.396 5.609 127.636 1.2514 2230 175,43 60.67 1.6020 2AO444 9.6 1ml WAS 2.2427 66 9.470 320.9!
2.60 275.38 568 1.0197 1.37E-04 0.396 5.609 125,662 1.2713 2220 173M6 60.71 1.6016 2,42E-04 03 1.66 602 22718 M 9.453 320.1(
2.70 271.74 56.64 1.0186 1.40E-04 0.396 S5609 124,139 12912 2209 1.72,2 6.74 .60015 2.6-04 km 1,591 66A96 23600 61M2 9.437 319.31
2.80 26822 5626 1.0177 1.42E-04 0.396 5.608 122,460 1.3111 21"8 170.40 60.78 .0016 248E04 0.344 1.501 $4,113 2.3 810 9.421 31M24
2.90 264683 57.12 1.0168 1.44E-04 0.386 5.609 120.643 1.3310 2168 1069.6 60.6 1.1013 2..-04 0.6 8.661 6 23 4 *2 9.406 317.5
3.00 261.55 57.25 1.0159 1.46E.44 0.396 5.609 119.270 1.3508 2177 167.34 W.64 1.0012 2.5444 06364 1.661 62,373 26 663 9.391 317.13
3.10 258.40 57.38 1.0151 1.49E-4 0.38 5.609 117,746 1.3706 2167 16 ft6 10011 231044 626 I.661 Am6166 2.41 WO 9.377 316.4(
320 255.36 57.50 1A144 1.51E-04 0.386 MG 69 116,271 1.3M03 2157 564.506 1 .010 216644 0.383 1 "1 66,763 2-4*3• am 9.363 315.7,
3.30 52.A3 57.62 1.137 1.53E-04 02386 5.609 114,643 1.4099 2147 166.16 60.63 1.00011 2* 0.362 D 10161 63 2.4641 6 9.349 315.01
3.40 249.60 57.73 1.0130 1.84-04 0.396 5609 113.463 1.4294 2137 161.66 OD 1 21N4544 6.3 1.61M 723 241•70• 6 98336 314.4'
3.54 245.90 57.87 1.122 1,.5E64 0.395 5A09 111,647 1.4558 2124 160.16 .•00 56666 251544 31 1.661 79.31& 2.5239 S4 9.319 313.6-
3.68 24224 56.01 1.0114 1.51E04 0.395 5.609 109,846 1.4829 2111 166.46 65.02 1.6000 IE-04 03861 I.l6 7.371 2.568 66 9.302 312.62
3.82 226.54 58.15 1.0082 1.75E-04 0.364 5.609 101,063 1.8161 2037 13.61 61.38 0-9002 3.15404 0.376 362 163.721 3.0112 134 9.197 359.14
3.M8 219.32 58.42 1.0070 1.68E-04 0.393 5.609 67.753 1.6I00 2010 17.11 01.43 9.WS6 3.22•-04 0376 36652 166,195 364 I 8.169, 357.34
4.14 212.79 58.68 1.0059 1.84E04 0.392 5.609 94,566 1.7460 194 134.71 61.47 SAm 32E584 0,375 3M2 147,961 3.1512 1326 9.143 355.51
424 209.17 5882 14054 1.93E-04 0392 5.609 92,795 1.7848 1969 133.36 65.416 0$ 3-12E-04 0.374 3M2 1•6= 3.1910 1321 9.12. 354.5.
4.34 205.76 56.95 1.0049 1.978-04 0.391 5609 91,126 I.5229 1955 132.1 61.61 0.6663 3.34504 0.374 312• 4.6 32 1316 9.114 353.5(
4.44 202.54 59.08 1.0044 2.01E-04 0.391 5.609 69,545 1.6603 1941 130.60 61,63 9*77 3-.E604 0.3.73 31 143,061 32.61 1 312 9.1009 352.6,
4.55 199.31 59.20 1.0040 2.05E-04 0.39D 5.609 87,63 1.892 1927 126.76 61.56 0.47 3,436E4 0.,373 3652 141,90 3.3037 130? 9087. 351.61
4.66 196.09 59.31 1.0035 2.098E44 0.390 5.609 86,364 18396 1913 16S.66 1.57 0916 3.46E04 0,373 36• f 14O.1IS 3.3456 1362 9.0741 350.7
4.78 192.89 59.43 1.0031 284E804 0.289 5.609 84,816 1013 I U8 1 5272.45 SIM. CN 3.*4 0.372 3.62 13S7W 3-1000 1296 8.09 3498.71
421 189.72 5984 120027 2.18E-04 0.389 5.609 63.259 2.0243 184 12363 61AI5 0.00 3*4644 0.312 3*62 137,361 3,4167 123 9.048 348.74
5.0 186.57 59.65 1.0024 222E204 0.386 5.600 91,716 2.87 186 826.10 . 4 3.65 6.371 32 13• 6 9.035 347.71
5.20 183.45 59.76 1.0020 2.27E-04 0,367 5609 80.189 2.1144 18655 1 O 6M 66 3044 6.31 3X12 134JW5 MISS 1204 9022' 346.78
5.36 160.36 69.87 1.0017 2.32E-04 0.387 5.609 768679 2.1615 1640 19233 65.7 06603A5E1*4 0.371 3162 13236 3.5391 1266 9.010 34S.74
5.54 177.30 5927 1.0014 2.37E44 0.386 5.609 77,189 22088 1825 121.72 6tIM O9. 316E.04 0376 3.62 139*7Y 3.616 5276 8.997 344.7'
5.73 174.30 60.07 1.0011 2.42E-04 0.386 5.609 75.723 2.2585 1810 12.612 61.70 0.6 3.72E-4 0.370 3A52 136."9 3,0 1275 8.983 343.71
5.93 171.81 60.16 1.0008 2.46E04 02.5 5.609 74,369 2.3072 1796 l.16 69.72 M 32544 6 •3 31,2 1361364 3.661 1297 6.971 342.71
6.83 166262 60.31 1.0004 2.55E-04 0.384 5.609 71.993 2.3954 1772 117.•2 41.76 5 O. 3,2644 629 3M 2 1272.33 3.7267 12 6.48* 341.04
6.33 162.31 60A5 1.0000 2.63E-04 0.383 5.609 69.909 2,4761 1748 516.2 61.77 OMSI 316544 626 3152 U5 3.73 1253 8.929 339.4S
6.48 159.43 60.53 0.9697 2.69E84 0382 5.609 64,525 2.5360 1734 15122 61.76 0161 36* 12" 316 124X 2 3.83140 I26 6.916' 336.44
625 156.45 60.62 0.9995 2,75E04 0.38 5.609 67,094 2.5965 1718 514.14 41.90 0. 391) 6,6.4 0*67 3M62 12,948 3.7 1246 8.9031 337.31
6.85 183A1 60.71 02993 282E-04 0.30 5W09 65,636 2651 1702 113.4 61.82 .666 4.01E04 0.617 3.6 121,961 3.916 1260i 8.890' 336.16
7.05 156.85 80.79 0.991 2884E-4 0.380 5.609 64.317 2.7282 1687 1123.4 SIM 0.69 4U E44 0.07 3M2 1366 3.966 1236 8.86 335.1t
729 147.72 60.87 0.99689 2.95E44 0.379 5.609 62.925 2.7978 1671 11016 61.66 95 M 4,9*44 0,366 3*52 119.272 4*166 138I 8.8651 3332
7.56 144.86 60.95 0387 3.02E-04 0.370 5.609 61,572 2.8667 1655 866.66 616 SAM 4,13E44 M33 3162 51666 4.064 162.7 8.853 332.86

7.86 142.11 61202 0.9965 3.09E-04 0.377 5409 60.276 2.9397 1640 10697 6116 0.9979 4,0544 0266 3M2 16.941 4.8016 12Z3 8.841 331.78
822 139.46 61.09 0994 3.1 5E-04 0.376 5.609 59.029 3.0112 1625 806.0 6516 01976 421.904 0.365 3M2 15,45 4.J44 121 8.630 320.98
8.63 136892 61.16 582 322804 0.376 0409 57,838 3.0825 1610 107.50 65916 0.967 42SE-6 0.36• 3.662 114,799 4. 87S 121 8.8201 329.62
9.13 134.51 61.22 0.981 3.26-04 0.375 5.09 56,786 3,1526 8586 10.24 61.61 0.9071 42. 4 0.564 3.6 1513.12 42M 1211 8.810 328.62
9.74 13225 6128 0.9990 3.38E-04 0.374 5.609 55,619 3.2207 1583 106.44 $1.12 l O76 4244 0.364 3M62 5 12,93 4.315 5566 8.801 327.61

10.52 130.17 61.33 0.9976 3.42E-04 0.373 5.609 54.704 3.2859 1570 164.6 6116 O.M 4415-4 0.364 31652 12M4 4.3 5066 8.793 326.71
11.54 126.25 61.38 0.9978 3.48E-04 0.373 5.609 53,821 3.3477 1556 564.01 61.64 617 426954 0.263 3M2 111.271 4377 12 8.785 325.90
12.94 126A6 61.42 0.9977 3.536E4 0.372 S.609 53,000 3.4O72 1548 163.3 16 SIM C4 0A63 M32 510,9 4J267 1199 8.77$ 325.16
14.94 124.68 61.46 0.9976 3.59E-04 0.372 5609 52,187 34680 1538 1lZI$ 6I1M CAM 4AiE444 1.363 3.02 11*36 4.4014 t1n 8.717 324.31

16.94 123.35 61.49 0.9975 3.63E844 0.371 5.609 51,578 3.5149 1530 127 61.67 6.176 4.47E564 06 3 . 106= 4,4251 5164 8.7660 33.78
1884 122.18 61.02 0.9975 3.67E-04 0.371 6.609 51,048 3.5567 1522 1WI6 6117 W7 4.4AE44 06 36 I63 4447S 1193 8.762 32324

C.Io.PM-44-3 A02.2 SDCCooldownr1ime890052.4. Cooldoe.nl 32/5 21P3/291208.12:51 PM
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{ CCW HX ýouinqr c

-f 4 + -4- -f F -I -1 4- -1 9- -1 4
4- ~ 4-- -~ 4 *

Thme

hrs

2.OC
2.1C
22C

2.4C
2.56

.21(

2.6C

4.7C

2.8C
2.91
3.0(
M.C
3.2C
3.3(
3.4C
3.54
3.61
3.71
3.91
4.14
4.24
4.34
4.44
4.59
4.6f
4.79
4.61

5.(
539f
5.54
5.74
5M.9

6.31
6.4
6.6-
6.98
7.0!
7.21
7.5f
7.8f

8.62
9.11,
9.74

10.55
11.54
12.94
14.94
16.94

SOC HX tU. aide WSC I•Oei Ad " Iso Cuq

atS*

Tt,o
iterte

2"0AA

T..o
Iterate CCW May Toa CWH CCW Duty CcwT

emp

Ts,o

I 70.O

v
69 Wp Cr

9.3371560 1,374.377 MNA
1.342,494 1,377.383 MA
1.347196 1.380270 MOA
1 .31,677 1,383,044 SWtA
13I•.947 1,385,707 MWA
t,360,016 1,389,265 SWA
1.363895 1 390722 M MA
1,367,593 1.393:081 M4tA
1.371,118 1,395.347 M1.A
1.374,479 1,397,523 O4A
1.377.684 1.399.613 MA
1,380.741 1,401,620 MA
183.36659 1,403,547 /MA
1,386,441 1,405,399 MA
1.389,097 1,407.176 MVA
1.392,640 1,409,500 MNA
1.395,895 1.411,782 9NtA
1,399,156 1.410,613 0.675
1,405,843 1,415.669 0.677
1.412,079 1.420.439 0.679
1 415,463 1.423.052 0.6C0
S1,41.8601 1,425,489 0.881
1.421,525 1,427.774 0,682
1,424,412 1.430.043 0.CA3
1.427.250 1.432285 0.84
1,430,027 1.434,492 0.68
1.432,743 1.436662 0.6CA
1.435,398 1,438,795 0.687
1.437.99 1.440,817 0.7
S1,440,514 1.442R36 0.68C
1.442,969 1.444,939 0.689
1,445,353 1.446892 0.690
1,447,524 1,448,678 0.690

1.451,265 1,451.775 0.82
1,454,474 1.454,449 0.693
1,456,567 1,456202 0.693
1.458,700 1.457,996 0.4
1.460,840 1.459.799 0.695
14A2,745 1,461,413 0.695
1,464,725 1.463,096 0.696
1,466,620 1,464,712 0.697
1,468,406 1.466.240 0.697
1 470,097 1,467,691 0.69
1,471,687 1.468,059 0.698
1.473.163 1,470.333 0.699
1.474.519 1.471.507 0.689
1tA75,750 1.472.576 0.700
1.476.62 1.473.543 0.700
1.477,2 1,474,433 0.700
1.478,80 1.475.305 0.701
1.479,619 1,475.952 0.701
t49 257 t 7476512 0711

NTU pffecvenes, OT Tt,o

M941A IOrA 99.67 250.33
*MA 60N/A 97.29 247.03
#W4lA MA 64.99 243.63
MA MWA 92.79 240.74

W4/A MWA 90.66 237.75
MA SINA 88.62 234.95
MUA MA 86S65 232.06
M/A MWA 64.76 229.38

MSA MWA 82.94 226.75
lMA MA 81.20 224.23
MA MNA 79.52 221.79
MA MNA 77.90 219.45
MA MWA 76.35 217.16
MNA MNA 74.80 215.00
MNA MNA 73.43 212.89
MNA MNA 71.56 210.12
MSA MSA 69,72 207.39
1278 0.565 92.93 179.68
1 267 0.563 87.75 1754A5
1257 0.561 92.84 171.37
1251 0%560 80.14 169.10
1245 0.559 77.61 166.9"
1240 0.558 7522 164.93
1234 0.557 72.85 162.69
1.229 0A56 70.49 16.S4
1.224 0.955 69.16 150.81
1219 0.554 65.85 156.79
1.213 0.552 63.58 154.78
1.208 0.551 61.33 152.78
1.203 0.550 59.12 150.79
1.199 0,649 56.95 148.83
1.193 0548 54.62 14689
1.188 0,647 52.86 145.09
1.179 0.548 49,42 141,1
1.172 0.544 46.42 139.10
1.167 0.543 44.43 13722
1.161 0.542 42.38 13527
1.156 0.541 4029 133.26
1.151 0.540 38.40 131.44
1.146 0.539 36.42 129.51
1.141 0.537 34.49 127,62
1.136 0.536 32.64 125.79
1.131 0.535 30.86 124.03
1.126 0.534 29.17 122.33
1.122 0.533 27.57 120.72
1.118 0.533 26,08 11921
1.114 0.532 24.71 117.61
1.110 0.531 23.46 196.52
1.107 0.530 22.29 115.2
1.104 0.530 21.13 194.12
1.101 0.529 20.27 11322
1.099 0.539 19051 112.45

W Wp J r {N1Th
997.07 on,?"4 am96 1.814 0,6M i82.m
667.82 W= as"4 1,6 a 0,651 141.81
8A46A 963 89 1,869 0"69 14"
MAN 96,915 Am8 9 G•r8 03 14040

9M.29. 94t3 684 0. 0.851 awl 2.
460.88 902,418 OA8* 1.76 0.63 133.14

90234 5096 6.88 I-T76 0.839 136.78
,152 6• 164 0547 137I 0,630 928.14

002.341 903634 SA4? 1.708 0.8) 126.4
62.910 MAN88 OA66 1.769 0.43 123.13
MM334 904.227 O148 1.787 0.926 126.78

963087 964.11496146 1.752 0CAN 1f6.47
994.84 MAST94 O44 1.748 053 M16.2
964.446 005.164 613 1.744 0.2 114.15
9 •08.03 9,5 8A42 1.738 0A2 M0M
468.83 46S=9 6142 17T33 0.42 1016A

2.886r0478 2.068387 MA -MA 3M 82.76

2.0111107 ZMrt, flea P " S

2.669* 2.00 46 3MA *" 3MI 566.
2.883.143 20, T79 MA 3A f" S4662

2.t94S1 U2M,374 3M 3 3M 44.82
Z.431 2.=,95*34 3M 3M WM 89*
2.00.1141 2,38.491 3MA a" ~ 49.76

-iNU Z0404364 3M 3M 3M 4821
2,107.A8 2,66t6 O1A3 M *M MA 45M
2*66.3 214939 MA W" 3m 46.16
2.996.83 2*66.4 3MA *M p" 4356
2*66.86 2M69179 3MA 3M 3M 42.16
2.100.11711 2.866 36. 3M 3MA 4014
ZIO.103 2W6,196 3MA 3 3M 3926
2.101.388 214S4 I6 A R"3 3M 37141
2630.466 2.0611142 3M A " 3M 3614
2.1"I6 2.M"*3 3MA @WA 3M 38.16
Z.963,1 2,04"=2 M8 3MA OVA 3.2.18
2.G46.164 2,163.078 MW 3M 3MA 30,61
Z`106.339 2.946*46 3MW P" 3M 29A

2.16,3 2.901.6 3M a" 3MV 27,6
2,.9437 2.101.48 3M 3AM" 25.71
2,146*67 2.101"40 M IN* a" 35.36
2.116.71111 2.102.342 34. 3MA 3M 26,63
2,107X74 2,102,M4 3MA ow 3M 22.78
2,107.728 2.146.166 3M 3M 3M 21.54
MO14B94 2.1,03.841 3M 3MA 3M 26.37
2.18686 2,`983.801 3M 01" 3M 9827
2.986*7 2,104.245 3M 3M 3 16.*4
Z02.96.4 2,946,543 3M 3M 3MA 17.
2.986*2 2.104.88 3M P" 3M 6.2
2.1099.68 .14.66 3MA 3MA 3 18.61
21110.164 2.105,343 3M 3M 3MA 14.61
2.110,376 2.105*3 3MA 3M 3M 14.21

28121
257.44

36.3

2"t•
2"•

243M
240.46

284.47
231.64

223.73
221.3
218.93

212.88

lmm

In"m

14814

1-4&12

-14.0

946*4-143

154.86

12&"

421.97

'115LAS
11341
113.34

139.38
123*

I

20129
257.44
253.81
25029
246.90
243.62

8,100
9,100

8.100
8,100
8.100

I AA 12

125.631 237.75
123.02 234.85

7.355 132.69
7.35 130.38

3 45.23 101.99
3 44.33 107.56
3 43.46 10724

120.51 232.06 240.46 7.359 127.66 .100 3 42.62 106.92
118.06 229.36 237.41 7.358 125.44 9.90I 3 41.81 106.62
115.73 226.75 234.47 7.358 123.09 8.10D 3 41.03 . 106.33
113.47 224.23 231.64 7.358 120.83 8.100 3 4028 106.05
111.29 221.79 228.90 7.358 118.15 8,100 3 39,55 10578
109.19 219.45 226.27 7.358 116.55 8,100 3 3a.85 , 105.51
107.17 217.36 223.73' 7.358 114.52 8,100 3 38.17 10526
10521 295.00 22129 7.358 112.57 8,100 3 37.52 105.01
103.33 212.89 218.93ý 7.358 110.69 8,100 3 36.90 - , 104.78
100.96 210.12 2156.5 7.358 10822 8,100 3 36.07 , 104.46
69.43 207.39 212.811 7.358 105.79 8,100 3 3526 104.16

131.08 179.68 170.99 7.358 138.44 8,100 3 46.15 10823
12423 175.45 166.83 7.358 131.59 8,100 3 , 43.46 . 107.39
117.67 171.37 162.95 7.358 125.03 - ,100 3 41.68 106.57
114.64 169.10 160.64 7.358 121.40 8,100 3 40.47 909.12
110.63 196.96 158.56 7.358 117.99 8.100 3 39.33 10549
107.40 164.93 156.60 7.358 114.76 8,100 3 3825 10529
104.17 162.89 154.64 7.35 111.53 8,100 3 37.18 104.88
109.9 160.84 952.69, 7.358 106.22 8,100 3 36.91 WA4.49
97.77 15.891 150.75 7.359 105.13 8,100 3 35.04 104.07
94.61 156.79 9498.3' 7.358 909.07 a.909 3 33.99 103.67
91.48 154.78 14.92 7.359 98.3 9,100 3 32.94 10327
88.38 152.78 145.06 7.3598 95.73 " ,100 3 31.91 102.88
85.31 150.79 T43.17 7.358 92.67 9,109 3 30.89 102.48
9226 948.63 94.34 7.35O969.65 609- - -29.69 102.10
79.32 146.89 139.52 7.358 86.67 8.100 3 28.9 901.71
76.57 145.09 137.85 7.358 93.93 8,100 3 27.98 101.36
71.75 141.91 134.61' 7,358 79,10 8.100 3 N2037 10.73
67.51 139.10 132.33+ 7.358 74.87 8,100 3 24.99 150.18
64.70 137.22 130.62' 7.358 72.06 S,109 3 24,02 9.681
61.79 135.27 929.884 7.358 69.14 8,100 3 23.05 99.43
58081 133.26 127.03ý 7.358 66.17 8,100 3 22.06 "9.04
56.12 131.44 125.39 7.358 63.48 8,100 3 21.16 98.68
5329 1929,51 123.66 7.358 60.64 8,100 3 20221 99.31
50,51 127,62 121.971 7.358 57.87 9,100 3 1929 97.94
47.10 125.79 120.351 7.358 55.22 9,100 3 18.41 97.59
45.30 124.03 118.78 7.358 52.66 8,100 3 17.55 97.24
42.85 122.33 11729- 7.358 5021 8.100 3 16.74 9,.92
40.54 920.72 115,69 7.358 47.90 8,100 3 15.97 96.61
38.38 119921 114.56 7.358 45.74 9,100 3 1525 96.32
3639 117.81 113.34 7.358 43.75 8.100 3 14.58 9.05
34,56 116.52 112.22 7.358 41.92 8.100 3 13.97 95.80
32.61 115.22 199.98 7.358 4022 8.100 3 13.41 95.57
31.18 114.92 190.95 7.358 38.54 8.109 3 12.85 95.34

29.91 113.Z 109.39 7.358 31.21 8,100 3 12.42 95.17
1881 lu4 10870 7358 3 12.42 95.17' * 1206 9502

1 AgO M 1 A76 512 0.701 10" 0 5" 1951 112.43 2 110 SM 2,105 ANA SWA SWA 13A

Cakc.PI*44-3 A8t2-2_SDCCoedo0Time8I Qjdts; CooldoI3 93/292008, 12:51 PM



Calc 17321-Pl4-44-3, Shutdo Coong Time Afttlhmen 2, Page 70

SOCHx

Time Step O(D) P(pp) P(P) Psdc TotWl 3 dTrc F Tube d

hrm hm mmB•t-hr degF/hr 0, gpm Pi Tti Tto 0. gpm PI To.i T.,o

2094 2.00 25.739 0 1.5 -27.87 -0.63 -0.58 3000 315 130.63 111.78 4W SO 04A .13
22.94 1.00 2451 0 1.51 .27.05 -0.56 r .0.51 3000 315 129.47 111.17 43•4 90 "•4, A09
23.64 0.50 24.649 0 1.5 -26.659 -0.54 .0.49 3000 315 126.97 110.90 46 00 643 W1A

24.44" 0.50 24.485' 0 1.5 -26.51 .0.53 -0.49 3000 315 120.72 110.78 4M 90 0471 7 00.36
24.94 0.50 24.325 0, 1.5 -26.34 -0.52 -0.47 3000 315 126.4B 110.5 44666 9•94,0 167.1
25.44 0350 24.170 0 1.5 -26.17 -0.50' -0.48 3000 315 12625 110.54 4246 Is 440 1WAG
25.94 0.50 24.016 6 1.5 -26.01 -049 -0.45 3000 315 126.02 110.42 4346 95 9414 108.
26.44 0.50 23.871 0 1.5 -25.85 -0GAO -0.44 3000 315 127.79 110.30 4246 96 48 1
26.94 0.50 23.727 0 1.5 -25.70 -0.47 -0.43 3000 315 127.58 110.19 4246 95 4.0
27.44 1.00 23.586 0, 1.5, -25.54 -.0.4 -C.42 3000 315 127.36 110.08 4346 : " I 0L70
28.44 2.00 23.315 0 1.5 -2525 -0.A3 .0.39 3000 31 5 126.90 109.87 4946 5 .1 3 0
30.44 4, 0 22.509 0 1.5ý -24.69 -0.38 .0.34 3000 315 126.16 100 .48 44 06 $4 1 66.,
34A4 00 21.917 1.5 23.71 -0.29 -0.26 3000 315 124.79 106.75 4346 5 94. * t
34.44 01. 21.917 .5 .. 71 -0.26 -0.26 3000 315 124.76 100.75 446 6 5 4.32 1
34.44 000 21.917 -23.71 -0.29 -0.26 3000 315 124.76 108.75 424 6 95 4.
34.44 0.90 21.917 -23371 -0.29: -0.26 3000 315 124.78 100.75 446 5 94.32
34.4 610O! 21.917 0 1.5 -23.71 -0.29 .0.26 3000 315 124.78 108.75 4246 5 4,3 05M
34.44* 0-D00 21.917, 0- 1.5' -23.71 -0.29 -0.26 3000 315 124 76 10.75 4346 96 94.32
34.44 010 21.917 0 1.51 -23.71 -029 -026 3000 315 124.7: 108.75 4246 915 32 4
34.44 00' 21.917. -23.71 -0.26 -0.26 3000 315 124.76 169.75 43464 6 14 M
34.44 00 21.917 0-23.71 -0.29 -026 3000 315 124.78 108.75 4346 5 9
34.44 010 21.917 0 1 5 -23.71 -0.29 -0266 3000 315 124.78 100.75 434 96 64. 1
34.44 1O 21.917 0 1.5! -23.71 -029, -02.6 3000 315 124.78 108.75 434 9 5 94, 15
34.44 4.0A 21.917 0 1.5 --23.71 -0.29 -0.36 3000 315 124.76 108.75 4346 5 6421
34.441 0109ý 21.917. 0 1.5 -23.71 .0229 -0.26 3000 315 124.78 108.75 424 5 0 4 3 105
34.4 610 21.917 0 1.5ý -23.71 -0298 -026 3000 315 124.78 108.75 446 95 64.32
34.44 010 21.917 0 1.5 -23.71 -0.29 -0.26 3000 315 124.78 108.75 4M 9 5 ".3 64
34.44 010 21117 -15 2 Z3.71 -0.29 -026 3000 315 124.78 108.75 4248 5 4- 10
34.44 01& 21.917 0 1.5 -23.71 -0.29 -02.6 3000 315 124.78 108.75 4a 26 0.32 1
34.44" 0.06 21.917 0, 1,5 -23.71 -0.29. -0.26 3000 315 124.78 100.75 4M 6 5 9,2 I
34.44 0OAV 21.917f 0 1.5 -23.71 -0.29 -0.26 3000 315 124.76 100.75 4246 66 94. I
34.44' 50 21.917_ -2371 -02 -026 3000 315 124.73 108.75 430 95 .3 066

34.44 00 21.917 15 -23.71 -0.29 -026 3000 315 124.76 100.75 4246 95 6432 5
34.44. 00 21.917 0 1 -23.71 -0.29 .0.26 3000 315 124.79 106.75 423 0S6 4'
34.44 010 21.917 0 1 51 -23.71 -029 -026 3000 315 124.78 100.75 4M 96 94.32 1

34.4 010 21.917 -3 .71 -0.28 -0.6 3000 315 124.78 100.75 4M 95 64. 105.6
A444 C0 I 21.917, 0 1• -37 -0.29' -026 3000 M15 1 24.78 1 08.75 4245• 26 $4.2 1 asm1
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Time Tube 96.

two Ttave rM kp m e Re Pr h Ttave rh Cp me k Vl R h - met Uaroty
I I - IIf2-F) -F

20.94 121.19 51.94 0.9974 3.71E-04 0.370 5.609 50,598 5929 116 101.91 610 Sim 7A 4,511644 0G3=2 36W 1cis441 46 91 8.78 322.81
22.94 120.32 61.56 0.9974 3.74E-04 0.370 9.609 50,204 3.6251 1511 10:120 61.AS 0.9l77 4.5.04 032 SASS 108:M 4A10 1100 8.755 322.41
23.94 119.94 61.57 0.9974 3.75E-04 0.370 5.609 50,030 3.6395 1509 101.07 SIX 0.6I07 413-04 L0 SAW 107,942 4A091 11oe 8.753 322.24
24.44 119.75 61.57 0.9974 3.76E-04 0.370 5.609 49.948 3.6485 1506 10100 Gt.6 &90"07 4,13415.04 0.3 3M02 107,66 4A102 11s 8.753 322215
24.94 116.67 61s5o 0.9974 3.76E-04 0.370 5.609 49,864 3.6534 106 10014 01."6 DAMr7 4.6344 0.342 S12 117,796 4U959 11109 8.752 322.07
25.44 116.39 61.59 0.9974 3.77E-04 0.370 5.609 49,784 3.6601 1505 100.A 01." OM 4.A4544 M.302 S 10T,726 41U2 110 8.751 321.99
25.94 119.22 61.5 0.9973 379E-04 0.370 S.609 49,705 3.9667 1504 100.91 01.0 DAM 4.5415-6 0.1O= SAW 107*07 4.062$ 116 8.751 321.91
26.44 119.05 61.59 0.9973 3.78E-04 0.370 5.609 49.629 3.5731 1503 100.75 .10 0.A07 4.54E-04 0.362 3152 167N 4.6 11,5 8.750 321.83
26.94 118.98 61.59 0.9973 3.79E-04 0.370 5.609 49.554 3.6795 1502 100.70 01.96 0.6677 4.54E-04 062 3M2 i0R7.4 4.507 110t7 8.750 321.75
27.44 115.72 61.59 0.9973 3.79E-04 0.370 5609 49.482 3.656 1501 100.14 01. 0077 4066.04 120 3M 107,400 4.9110 10141 0.749 321.68
28.44 11911 61.60 0.9973 3.8E-04 0.369 5.609 49,340 3SA97 1499 10010 019. 0.7•79 49E4-04 0.362 3 107.336 4.•1" lIPS 8.748 321.53
30.44 117.81 61AlI 0.9973 3.93E-04 0.369 5.609 49,072 3.7208 1496 1062 01. 0."677 4 SO-44 0. 3im 107.100 4.0101 119 8.746 3212-6
34.44 116.77 61.64 0.9972 3.86E-04 0369 5.6009 40,603 3.7619 1489 21M 020 0.9977 4.6544 0.302 010 16060 40M 11054 8.742 320.77
34.44 116.77 61A4 0.9972 3.96E-04 0.369 5.609 48,603 3.7619 1499 6 9 5 8100 M67 4653504 U82 3M2 01906 4.4 1104 8.742 320.77
34.44 116.77 61.64 0.9972 3.6E-54 0.369 5.609 48,603 3.7618 1489 00.60 02.9 . 4.965-04 0,302 3M 006mS 4.54M IM4 8.742 320.77
34.44 116.77 61.64 0.9972 3.895-04 0.369 5.609 48,603 3.7618 1489 Do1 MOO 0107 4.96504 0.302 3,12 16m6 4.5486 1164 8.7421 320.77
34.44 116.77 $1.64 0.9972 3.56E-04 0.369 5.609 48.603 3.7619 1489 961.9 02.0 0.9077 4196-04 0.302 3.602 16 06 4.54M 1114 8.742 320.77
34.44 116.77 619A4 0.9072 3,5E-04 0.369 5.609 48,603 3.7618 1489 0• 02.0 0.007 4,06544 0,M 3A2 106 4.540 1104 8.742 320.77
34.44 116.77 61.4 0.9972 3865-04 0.369 5.609 48,603 3.7616 1489 "M 0200 0.9007 418644 0.32 ]AM 16NA6 4606 1114 8.742 320.77
34.44 116.77 61.64 0.9972 39SE-04 0.369 5.009 48,603 3.7618 1489 go" SZ60 0.00T7 4.60-64 0.320 3*02 16A0 4.%W 1104 8.742 320.77
34.44 116.77 61.64 019972 3.86E-04 0.369 5.609 49,603 3.761: 1489 99.90 02D 0.6077 4181544 0-102 310 166*0 4-5W 1 114 8.742 320.77
34.44 116.77 6954 0.9972 3.0E-44 0.369 5.606 48,603 3.7618 1489 06.00 05.0 0.0077 4-6E.04 0.362 3,552 100*0U 4.04M 114 8.742 320.77
34.44 116.77 61.64 0.9972 3.86E-04 0.369 5.609 48,603 3.7618 1489 96" 0300 0.9677 4.W-004 0362 32 105,68 CUM 116 81.7421 320.77
34.44 116.77 0154 0.9972 3.866-04 0.369 5A00 49.03 3.7618 1489 9.6* 0200 110 77 4.906-04 0.0 Sim 106AS0 4.064 1164 8.742 320.77
34.44 116.77 61.64 0.9972 3,5E-04 0.69 5.600 4S,603 3,7618 1489 M.96 9M O077 4.06544 0.382 S 6 10*0 4.4it 1134 8.742 320.77
34.44 116.77 6154 0.9972 3.66E-04 0.369 5.609 48,603 3.7618 14899 9610 02.0 0.99n 4-ME404 .35 3AM 100,08 4.5661 1114 8.742 320.77
34.44 116.77 61.64 0.9972 3.86E-04 0.369 5.60 48,603 3.7619 1499 29.961 v 02 0.96r7 419504 0.0 310 108,0 4.54M 1104 8.742 320.77
34.44 116.77 61.64 0,9972 365E-04 0.369 5.606 48,603 3.761$ 1489 09M 1020 0.0077 41.5144 0.502 310 16009 4.6•M 1184 8.742 320.77
34.44 116.77 6194 0.9972 3.66-04 0.369 5.609 48,603 3.7618 1499 WAS 00 0.9077 44.904 02 3• 103 I60A0 4.%M 1164 8.742 320.77
34.44 116.77 61.64 0.972 3.86E-04 0.369 5.609 48,603 3.7619 1489 9M 00.6 0.1277 410.-04 0-M 3*02 100*00 41460 1104 8.742' 320.77
34.44 116.77 6154 0.9972 3.E-04 0.369 5609 49.603 3.7616 1499 9010 6260 00977 4-ME-04 00 &30 160*0 c46 1104 8.742 320.77
34.44 116.77 6154 0.9972 3.86E504 0.369 5.600 48,603 3.7618 1489 06 02.0 0177 4.%Er04 0.3 3152 160*0 4.M049 101114 8.742 320.77
34.44 116.77 6194 0.9972 3.86E-04 0.369 5509 49,603 3.7618 1489 0.60 020 M0 7 41064 0 30*0 116ý6 4.5466 1164 8.742 320.77
34.44 116.77 1."64 0.9972 3.86E-04 0.369 5.609 401603 3.7618 1489 99.90 02* 177 4.ME604 OM 3AW 1 l0 4,650 1164 8.742 320.77
34.44 116.77 61.64 0.9972 3.96E-04 0.369 5.609 48,603 3.7618 1489 96" 010 0.9077 41•6504 03W 310 1068 4.54M6 1964 8.742 320.77
34.44 116.77 6154 0.9972 3.8E-04 0.369 5.609 49,603 3.7619 1489 96M .00 " 0.677 4. 4 0.302 3.662 1MA 4.5406 1184 &.742 320.77
34.44 116.77 61.64 0.9972 3.96E-04 0.369 5609 48,603 3.7619 1489 0. 41200 UM 4150N4 0.3a2 3.02 105ý0• 4.5486 1164 .742 320.77
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SDCHX b" aide SC Dut I o T Tccw W Ts.otal #CCWHx CCW Duty CCWTie O H tb sd •I'Ml kbSX:D tonal.rIterate o6me C O uty CCW Flo. Par HX Ternp

l,," 0 W VCP C, WU M8c8.en.., DT Tt,. W0 MKP Cr WU1. Df~9aaa T. Ta... 61A1. nwakaawa naveAaw. Waan a-,44.l Ts~o

20.94 1.480793 1,476,983 0.701 1.097 0.528 18.97 111.76 2`116.716 2,186*47 6 3M 3M 12 16.13 27.87 111.76 108.13 7.358 35.23 8,100 3 11.74 94.69
22.94 .48iA1.29 1.477.394 .702 1.096 0.528 18.31 111.17 2,1 M10 2,10652 AIA 3M 3M 112.8 1O663 27.05 111.17 107.63 7.358 34.41 8,100 3 11.47 94.78

23.94 1.481.464 1.477,574 0.702 1.095 0.528 18.06 110.80 2,161.2 2,118p 3M 3M 3M 12.67 61O.4 26.9 110.90 107.40 7.358 34.05 9,100 3 11.35 94.73
24.44 1.491,562 1.477.661 0.702 1.094 0.528 17.94 110.78 2'1101,41 2.108.64 3M 0" s 3 1jm 170T.3 26.51 110.78 107.30 7.358 33.87 8,100 3 11.29 94.71
24.94 1.481,653 1,477,748 0.702 ' .094 0.527 17.83 110.68 2.110,1868 2.10806 3M 3 3M 12231 107.89 26.34 110.86 107.19 7.358 33.70 8,100 3 11.23 94.68
25."4 1,481,753 1,477,829 0.702 1.094 0.527 17.71 110.94 2.11606 2.106.86 3M 1 3 12.43 107.86 26.17 110.94 107.09 7.358 33.53 8,100 3 11.18 94.60
25.94 1.481,844 1,477,910 0.702 1.093 0.827 17.60 110.42 2.111.A3 2,16,130 M 3M 3#2A3 16.6A 26.01 '110.42 108.99 7.358 33.37 8,100 3 11.12 94.64

26.44 1.481,934 1,477,989 0.702 1.093 0.527 17.49 110.30 211,60• 2.041,164 3M All" t1227 1806* 25.85 110.30 I06.8 7.358 3321 8,100 3 11.07 94.62
28.94 1.482,1 1.478,065 0.702 1.093 0.527 17.28 110.19 2.111.07 2`106,176 3M 3M O P 2* 186.6M 11 25.70 110.18 109.70 7.358 33.05 8,100 3 11.02 94.80
27.44 1A82,105 1,478,140 0.702 1.092 0.827 17.28 110.10 2,111,16 2`186,38 M 3 3 12.13 6 25.54 110.09 10.70' 7.358 32.90 8,100 3 110.7 94.58
28.4 1.482,270 1.47826 0.702 1.092 0.527 17.09 109.87 2.111,149 2.1866 WA 3 M fA #WA 11M 1066.2 2525 109.87 106.52 7.358 32.61 8,100 3 10.87 94.53
30.44 1.482,081 1,478,560 0.702 1.091 0.527 16.70 109.48 Z.118.266 2,186.3• 1 #3M M 3M 11.72 10868 24.69 109.46 106.18 7.358 32.05 8,100 3 10.68 94.46
34.44 1.483.120 1,479,038 0.702 1.099 0.526 16.03 108.75 2.11,401 2,18,4• 3 3M 3 041 11.3 105.56 23.71 108.75 105.58 7.358 31.07 8,100 3 10.36 94.32
3 .44 1,483,120 1,479,038 0.702 1.089 0.526 16.03 108.75 2,111,401 2,166,479 3M 3M 3M 11.25 886.8 23.71 108.75 10.58' 7.358 31.07 8,100 3 10.36 94.32
34.44 1.483,120 1.479',026 0.702 1.089 0.526 16.03 106.75 2.11,1•1 2:,166476 3 1 3 11.3 IM. 23.71 108.75 105.58 7.358 31.07 8,100 3 10.36 94.32
34.44 1,483.126 1.479.038 0.702 1.089 0.526 16.03 108.75 2. 1,1408 2,A166479 A 3M I 3 8125 1 66.8 23.71 108.75 105.58ý 7.358 31.07 8,100 3 - 10.36 94.32
U.4 1483.126 1,479,038 0.702 1.089 0.526 16.03 10.75 2,111AG8 2,108.479 3M 3M 3M 11.3 186.6 23.71 10.75 105.58 7.358 31.07 8,100 3 10.36 94.32
34.44 1.483.120 1,479,038 0.702 1.089 0.526 16.03 108.75 2,111,461 2.106,479 3M ~ 3M 113 8D8.6 23.71 108.75 105,58 7.358 31.07 8,100 3 10.36 94.3234 "1,83,120 t .4 1.038 0.702 1.089 0.525 1.0 108.-75 2,111,4101 2:10.7 JW MA MA 1125 105.54 23.71 106.75 105.S8 7.358 31.07 8,100 3 10.36 94.32
34.44 1.483,126 8,479,026 0702 1089 0826 18.03 108,70 2.111,488 2,1, 3 3M 3 11.3 866.6 23.71 109,75 105.58 7.358 31.07 8.100 3 , 1026 94.32
34.44 1483:120 1,4779,038 0.702 M,8 052" 1.03 0 O, 7 Z .401 2 08.479 IP W A VI/ AMW 25J1 t05.5 23.71 108.75 105.58 7.358 31.07 8,100 3 10.36 94.32
34.44 1.483,120 1,479,038 0,702 1.089 0.526 16.03 108.75 2,111,401 2,1•8,479 3WM M OM 1•23 186.8 23.71 108.75 105.58: 7.358 31.07 8,100 3 10.36 94.3234.44 1,483.120 1,479.033 0,702 1,089 0.526 16.03 108.75 2,111,401 21,4 3M 3M 3M 112816 6.86 13 23.71 108.75 105,58 7.358 31.07 8.100 3 10.36 94.32

34.44 1.483,120 1,479,038 0,702 1.089 0526 16.03 108.75 2,181,401 218D,476 3MA P" 3M 11.26 166.8 23.71 108.75 105,58 7.358 31.07 8,100 3 " 10.36 94.32
34.44 1.483,120 1.479,036 0.702 1.089 0.526 16.03 108,75 2I11.461 2.186.476 ONA SNM M 11 * .866*6 _ 23.71 108.75 05.58 7.358 31.07 - ,100 3 10.36 94.32
34." 1.483J120 1.479,038 0,702 1.089 0.026 16.03 108.75 2.111,401 2.180,76 3M 3M AA 11.3 105M 23.71 108.75 105e58 7.358 31.07 8,100 3 10.36 94.32
34.44 1.483,120 1,479,038 0.702 1.089 0.526 18.03 108.75 2,811*8 2.866,476 #WA JIM 3M 81.3 866 % 23.71 108.75 105,58' 7.358 31.07 8,100 3 10.36 94.32
3 .44 183,120 1.479,038 0.702 1.089 0.526 16.03 108.75 2.111,401 2,.86.T4 3M 112 10,886 23.71 108.75 105.581 7.358 31.07 8.100 3 10.36 94.32

34.44 1,483,120 1,470,038 0.702 1.089 0.526 16.03 108.75 2,11,46 2.108,479 3M W" O3 .1 6125 I*8. 23.71 108.75 105.58' 7.358 31.07 8.100 3 10.36 94.32
3 1.4"3.120 1.479.038 0.702 1.089 0.026 16.03 108.75 2.111,4•1 2,180,476 WA M" 3M 1.32 108.68 23.71 108.75 1 7.358 31.07 8,100 3 10.36 94.32

34.44 1.483,826 I,479.038 0.702 1,8 0.2 ,0 1087 2.8118AO68 2.066.479 MA #WA 3MW 11.3 8M6.66 23.,71 108.75 105.58 7.358 31.07 8'100 3 10.26 94.32
34.44 1.483.120 1,479,038 0.702 1.069 0.526 16.03 108.75 281,40 2,166,47 3M M 3M 11.3 06* 23.71 108.75 105.58 7.358 31,07 8,100 3 10,36 94,32
34.4 1.483.120 1.479,028 0.702 1.089 0.526 16.03 108.75 2.888468 2,166,476 3M ~ #3A 112 86,58 23.71 100.75 105.58' 7.358 31.07 8.100 3 10,36 94.32
34,44 1A483.120 1,479,038 0.702 1.089 0526 16.03 108.75 2,`111, 4 • 2,166,76 3" ~ MA 81.3 08 23.71" 108,757 105.58 7,358 31.07 8.100 3 10.36 94.32

34.44 10483,120 1,479.038 0.702 1.089 0.826 16.03 108.75 2,111,401 2.186.476 MA M #MA 1182 866.58 23.71 108,75 105'.586Z 7.358 31.07 8.100 3 10.36 94.32
34.44 1,483,120 1,479,038 0.702 1.089 0.526 16.03 108.75 2.8tl11. 2,166A,47 3M 3M a" 812 105.8 23.71 108,75 105.58; 7.358 31.07 8.100 3 10.36 94.32
34." 1.483.120 1.479,038 0.702 1,089 0.526 10.03 108.75 2.118,408 2.18064n MA 3A M 81.3 166.669 23.71 108.35 105.581 7.358 31.07 8.100 3 10.36 94,32
34.44 1,483,120 1,479,038 0.702 1.089 0.526 16.03 108.75 2,818 ,148 1 2.18I6,4 A 3 M 3 M 3M 1 5 .8. 23.71 108.15 105.58' 7.358 31.07 8,108 3 10.36 94.32
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Shutdown Cooling Temperature Transient with 90F River Water

SDC Hx Fouling = 0.001 hr-F-sqft/Btu, CCW Hx Fouling = 0.0015 hr-F-sqft/Btu
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Shutdown Cooling Temperature Transient with 9OF River Water SDC
Hx Fouling - 0. hr-FsqftlBtu, CCW Hx Fouling = 0. hr-Feqft/Btu

Initial RC Temewoature. F 360 SDC HX CCW HX
Iniial Tihe 2 2754 Shel Film Multie 0.09751
RCS Tefmpee5 .af9 8 hov 142.78 Fln Re pomm 0.61709
Time after bip to 130P Prowmy Coolean Ten 13.75 Weal CCWto SOCHo 1850 Shl Fain Pr pv 0.333

Tome eter SOC Meaton to 13Cr PC Temnp 11.7 CCW Fiow Step Temnp 275. Pntg(oa FWA Ohoide) 01 0Den heat ejmbium at 90P fiver temp 12.28 0.00418 0.004

Tie step O(D) P(pp) POP) Pad Total 0 ff. Tu

tie ht.e [ If deef, 0, .n Pi Ttj Tto 0. gpm PI TOJ T.o

2.00 0.1 54.966 is 1.5 -148.37 -73.91 -0719 3000 315 350.00 241.89 1880 6 I"4.34
2.10 0.10 54.107 18 1.S -144.63 -71.02 -64.56 3000 315 343.28 238.16 le6 66 11.0 5
2.20 0,10 53.3, 16 1.5 -14102 49.122 462.02 3000 315 336.82 234.61 168 986 IO3 202
2.30. 0.10 52.540 18 1.5 -137.54 65.500 9.55 3000 315 330.62 231.17 too 8S6 83.34 2
2.40 0.10 51.822 18 1.5 -134.20 -62.87 -57.16 30 315 324.67 227.65 1I6 86 103M .6 292
2.50 0.10 51.143 1r 1.5* -130.98 60.34' -54.5 300 315 318.95 224.66 1"0 a6 1V.79 266
2..0 0.10 50.500 18 1.5 -127.09 -57.89 -52.62 3000 315 313.47 221.60 I8" 9 I9 2423
2.70, 0.05 48.8 18 1.5 -124.61 -55.52 -50.48 3000 315 306.21 218.65 ISO 6 98.3
2.75 0.10 49.593 18 1.5 -123.48 -04.39 -49.45 3000 315 305.68 217.23 MIN 95 100.18
2.85: 0.102 49.04! 18 1.5' -120.6 -52.16 -47.42 3000 315 300.74 214.46 lIN 86 1.2 25,
2.95 0.10 '0.1 8 1.5 -117.99 -50.01 -45.46 3M0 315 296.00 2K179 INSO 95 1010 2&2.21
3.05 0.11 47.656 1i 1,5 -115.30 -47.92 -43.57 300M 315 291.40 208.18 i 5 INS 869.
3.16 0.11 47.432 18 1.5 -112.76 -45.63 -41.66 3000 315 2880 286.60 lose 16 116.36
3.27 0.11, 48.1.61 16l 1.5 -110.15 -43.74. -29.77 3000 315 282.22 204.00 1NS 8 9 5 9*IA 222.71
3.38 0.12 46.390 18 1.5 -107.55 -41.66 47.67 3000 315 277.66 201.41 Ios 16 10 2 19
3.50 0.13 45.570 18 1.5 -151.54 46.17 -78.33 3000 315 273.11 165.53 426 98 106.6 I6 1
3.63 0.13T 450.50 18 1.5' -143.38 -78.53 -71.39 3000 315 28326 161.87 4248 96 165,5 17
3.76 0.10 44.829 18 1.5 -135.55 -71.23 64.75 3000 315 253.84 150.33 426 9 6 103.18 166*1
3.88 0.10 44.451 18 1.5 -130.17 46.22 40.20 3000 315 247.36 155.88 424 856 102.72
3.96 0.10 4,.06 18 1.5 -125.15 49.56 -55.97 3000 315 241.34 153.50 4366 96 102.3 162.11
4.06 0.10 43.731 18 1.5 -120.48 57.25 -52.0 3000 315 225.75 151.43 434 86 8.10 15
4.14 0.10 43.369 Is 1.5 -116.13 -52.24 .40.40 3000 315 2306.4 148.43 4M6 86 1.5 167M
4.26 0.10 43.067 18 1.5 -112.09 49.53 -45.03 3000 315 225.70 147.65 046 16 1t.l8 164.
4.36 0.10' 42.735, 18 1.5, -150.32 -48.08 -41.81 3000 31 221.20 145.80 43M 86 16646 19.
44 0.11 42.413 18 1.5, -10.70 -42.78 -38.69 3000 315 216.67 144.10 4346 96 16*4 I
4.57 0.12 42.079 18 1.5 -101.00 -39.50 -35.91 3000 315 212.5 142.40 434 56 198.23 1S
4.698 0.13, 41.729., I 1.5 47.49 -3.26 -2.96 3000 315 20627 140.71 4366 86 9111 546.41
4.82, 0.14i 41.3646 18 1.5, -93.93 -23.07 -30.06 3000 315 204.03 139.03 048 86 SAO 1"
4.96 0.15 40.987 0 1.5 -00.42 -47.94 -43.58 3000 315 1SO4 137.36 4248 9 .23 142A
5.11. 0.171 40.590, 0 1.50 4.9 -42,79 -38.90 3000 315 193.23 134.71 434 816 0.7 1t2
528 0.11 .173ý 0 1.- -7.4 -37.78' -34.35 3000 315 198.76 132.10 4266 86 66.31 1XI
5.39 0.13 39.895 0. 1.51 -76.15 -. 76 -31.60 3000 315 182.92 130.46 4246 96 6* 1 3 4
5.52, 0.15' 39.502 0 1.5 -72.75 -31.65 -28.78 3000 315 178.76 128.84 4346 95 5.70
5.67. 0.16' 139261 0 1.5 49.24 -28,48 -25.89 3000 315 174.57 127.12 4M 26 7 13 .
5.83i 0.17 30.913ý 0 1.5 465.91 -25.39 -23.09 3000 395 170.48 125.43 4248 86 WAS6 12.
6.00 0.19 38.545 0 1.5 .62.45 -22.40 -20.37 3000 315 966.40 122.77 46 8 6 26.6
6.19, 0.20 38.153 0 1.5 -59.16 -19.51 -17.73 3000 315 162.53 122.13 4366 86 A 8 2

6.39ý 0.20ý 37.763 0 1.5 -50.19 -16.93 -15.39 3000 315 INS.8 120.65 4204 86 90.$ 2L
6.59 0.20 37.389 0 1.5 -53.62 -14.73 -13.39 3000 315 155.91 118.35 46 98 6644 INA
6.79 0.20 37.030 0 1.5 -51.39 -12.86 -1169 3000 315 15323 116.23 4M 86 9133 126.16
6.69 0.20' 36.684 0 1.5 -49.44 -11.25' -10.23 3000 3195 150.69 117.24 435 6 " 119.05
7.19, 0.20 36.352 0 1.5 -47.73 -9.08 4.98 3000 315 140.84 116.37 6 86 6 1
7.39, 0.20 36.031 0 1.5 -46.24 4.70 -7.91 300 39 5 1 47.05 1115.61 4246 U 664 117?2
7.59 0.20 35.22 0, 1.5, -44.92 -7.70 -7.00 3000 395 145.46 114.63 420 6 86.2 I5&A?
7.79 0q20 35.423, 0 1.5 -43.75 4.83 -621 3000 315 144.06 114.34 06 16 95 11
7.99ý 0.20 35.134 0 1.5 -42.72 .6.09 -5.53 3000 315 142.82 113.891 4366 86 4M 95.29
819 0.20 34.855 0 1.5 -41.80 -5,45 -4.95 3000 315 141.72 113.33 4266 95 4.03 114
8.391 .20o 34.5841 01 1.5 -40.90 .4.89 4.445 3000 315 1 40.73 112.91 4M 9 43.6 114.12
5.59 0.20 34.322 0, 1.5 -40.24 -4.42 -4.01 3000 315 139.84 112.53 4M 95 9. 113.80

.78 0201 34.045 0 19.5 -39.57 -4.00 -3.64 3000 315 13803 11992.19 466 95 4.41 113A4
8.99. 0.20 33.821 0 9.5 -38.67 3365 -3.3 300 95 9.39 199.67 4346 96 6645 513.6
9.99 0.20, 33.52' 0 9.5, -84 -33 -. 03 3000 35 937.04 9119.56 4366 86 "46 5112

Cito.P4d44-3 Aft2-2ý_SOCý_Coddoo-TimlS5OQx.4 C-odNe,2 32/ 621PU2=8,12:51 PM
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Time Tube l

hr. TtI e k rvh Re Pr jh= mu I k I -I IRe h ke Udrly

2.00 295.95 55.59 1.0261 1.•6E-04 0.396 5.609 134,875 1.171a 2269 196.2 64 1JM32 2.3Z44 0.69 JA1 U-3 4 2M6 96 9.552 481.52

2.10 290.73 55.63 1.0244 1.28E-04 0.396 5.609 132,541 1.1951 2256 1"4 . 11O 2 2.3244 0UP 1.1 AN 2.U0A7 9 9.531 479.35

2.20 285.72 56.06 1.0228 1.31E-04 0.396 5.609 130267 1.2187 2243 t16.J9 90.63 1JAM 22644 0.387 1961 96,713 2.1301 091 9.509; 477.21

2.30 260.90 56.27 1.0213 1.34E-04 0.396 5.609 128,055 1.2426 2230 1767 06.5 1.0024 233E.04 0.3 111 S2 2.1742 96 9.486 475.10

2.40 27626 56.48 1.0199 1.37E-04 0.369 5.609 125.908 12M6 2217 177,49 6O12 I.3 2.M944 0.366 1,591 88,169 2 •n 93 9.468 473.03

2.50 271.61 56,67 1,017 1.39E-04 0.396 5.609 123,026 12.290 2204 173.40 6017 1.920 2.409144 0,35S 1.511 6967 22432 M7 9.4481 471.01
2.60 267.53 56.66 1.0175 1A2E-04 0.396 5,609 121,910 1.3150 2191 1M3•3 |60.71 1.0018 2.4X-604 0Q.6 1.A91 8,814 2.2L1 87 9.4281 469.02

2.70 263.43 57.03 1.0164 1.A56-04 0.396 5.609 119,861 13394 2179 171.A6 676 .•.016 2 49E04 0.384 I I 84.710 2V31S6 a71 9.410 467.00

2.75 261.46 57.11 1.0159 146E-04 0.396 5.609 11,21 1.3514 2172 119.62 66.75 1.0015 2AS4904 09384 1 .01 84.181 2.328 .4010 46.14
2.85 257M0 5727 1.0149 1.49E-04 03.9 5.609 117,070 1.3750 2160 M7 96.6 1.013 2.511E44 0.364 15.1 93.146 2•t 36 6 9.383 464.27
2.95 253.9 57.42 1.140 1.2E-04 0.396 5.609 115.2U4 1.4001 2148 I9S I6M 1.0012 2,5604 8.3" 0.961 6302 2.3016 962 9.266 462.45

3.05 250.30 57.57 1.0132 1.95E-04 0.396 5.606 113,543 1.4246 2136 19.2 69 1.9690 2AMn04 0.3 I3 .961 $1,191 242 80, 9.349 460.66

3.16 246.70 57.71 1.0124 1.57E-04 0.395 5.609 111,794 1.4500 2123 163. 66 9.66 2A11.64 0.33 .661 96032 2.4• 9.332 458.865

327 243,11 57.86 10116 1.60E44 0.395 5.609 110.042 1A764 2110 10.16 669 1.0007 2.1644 0M32 1.I 76,7 249 652 9.316 457.01

3.38 239.54 57.99 1.0108 16E-04 02395 5,609 109,299 1.5037 209 1D.17 W.9 1.099 211E-44 O.M2 I.M 76.39 2.3 6 9299 455.15

3.50 219.32 56.13 1.0070 1.6E-04 0.393 5.609 97,260 16800 2002 140. 79 6 1.6 .96 3.12604 0.376 32A52 1 56,16 207• 1 1340 9.180 557.85

3.63 212.57 58.42 1.0059 1.89E-04 0.392 5.609 94,021 1.7484 1976 J1U.N4 61.41 0.961 3.I44 0.376 3.952 51.66 321 133 9.152' 553.35

3.76 206.08 58.69 1.0049 1.97E-04 0.391 5,606 90,898 1.8192 1950 13.6. 99 1.46 0.9990 329K1.4 0.76 2,62 14678 3.1290 1320 9.125 548695

3.86 201.92 56.6 1.0043 2.02E-04 0."91 5.609 88.743 1.9712 1931 133.94 61*AS 0 .9M 3,1144 0.374 3,62 146.666 3.1771 1325 9.106 545.76
3.96 197.46 59.04 1.0037 2.07E044 0.390 5.600 96,7 1.9222 1913 122.21 61.61 0.600 2.3- 44 0.3.74 312 5"44.31 3.229 136 6.0I9i 542.79

4.06 193.59 5920 12032 2.13E-04 0.389 S69 84,959 1.9720 196 U 3S.16 61.64 0.96 3. Q4 0.373 362 142.76 32744 1311 9.073 539.96

4.16 189,98 59.34 1.0029 •1E-04 0.319 5.609 93.114 2.0206 180 920 61.6 0.9996 3.44144 0.373 3.52 141M 3.3160 1360 9.058 537.29

4.26 19653 59.46 1.024 2.22E-04 0.388 6.609 81,488 2,0678 1865 127.4 61.3 0.689 3.48E44 032 3AW 130,396 3.33 1300_ 9.044 534.76

4.36 16830 59.58 1.0020 227E-04 0.287 5A09 791974 2-1136 1950 93.71 61 0. 969 3E-404 0.572 2 1373 3.441t 136 9.031 532.38

4.46 180.49 59A9 12017 2.32E-04 0.387 5609 78,519 2.1595 1836 12 61.1 0.9985 319144 0.371 3863 136A74 3A445 1260 9.018 530.05

4.57 177A. 59.80 10014 2.36E-04 0.66 5.609 77,065 2.2071 1822 124.34 61 .6 6.964 3.8644 0.371 312 13647 3AM 136 9.005 527.69
4.69 174.49 59.91 1.0011 2.41E-04 0.386 5.609 75e22 22563 1607 123.1t6 SI 01864 3.66044 971 31S2 I 13333 3.3 130 8.992 1 525.31

4.82 171.53 60.01 1.0008 2.46E-04 0.385 5A09 74.196 2.3069 1793 121.96 6I 1 0.9W 3A19944 0275 3952 13 U233 6S6 1275 8.979 522.91
4.96 1M60 60.11 1.0005 2.52E-04 0,384 5.609 723787 25119 1778 1•3.64 61.70 0.66 3.72E404 0.370 3 13DA.84 3911 1272 .85651 520.51

5.11 163.97 60.27 1.0001 2960E-04 0.383 5.609 70,565 2.4456 1755 11803 61.73 0.6662 3.94 0.36 3.M 136A7 38M 1264 6.944 518.05
5.28 159,43 60.42 0.9997 2.69E-04 0.32 5.609 66.392 25361 1732 117.25 61.76 9969 3.9E504 0.366 31652 13*63 3.796 19 8.223 512.78
5.39 1566 60.51 0.9995 2.75E-04 0.381 5.09 67,071 2.5941 1717 116.14 61 .77 6.66 339E44 0.366 3,662 120,36 3.7914 123 6.910I 510.39

552 153.60 9020 0.9993 2 -1E-04 0.3"1 5.609 65711 21565 1702 115.60 61.78 0.19M 3.1404 0.66 312 I 26 23 13•66 8.97i 507.89

5.67 1649 059 02991 2.E804 0390 9.609 64.310 2.7236 1696 113.9 61.1 0 4 0 3 2 1343 86 84' 505.29

5.83 14795 60.78 0.969 2.94044 0.376 5.609 62,943 2.7921 1670 112.72 61.82 6.9 4&26" 0.387 3W 121,ý6 38i 1239 871 50259
6.00 145.12 60.69 0.9987 3.01E04 0.76 5.907 61 608 268623 1655 M11 $ 6.4 DAM 4AW004 03 3162 12636 3.96 1234 8.859 500.13
6.19 142.33 60.94 0.9985 3.09E-04 0.77 5.609 60.301 2.9340 1639 110.62 61.3 DAM 4.116-04 0.306 3162 118,740 4.0300 12 8.847 49757

6.39 139.92 01.01 0.9194 3.14E004 0.377 5.509 59,125 3.0015 1625 106.84 61.67 666 4.14S04 0.316 3162 117604 4.619 22 8.836 495.24

6.59 137.63 61.07 0 .9993 320E-04 0.376 5.60S 58,107 3.0622 1613 168.3 61.88 6.M79 4.11,44 0 M 316 116.3 4.111 1322 9.827 493.20

6.79 135.73 61.13 0.991 329E-04 0375 5.609 57,223 3.1160 1602 1067. 01.3 0.9073 4.20104 .86 3,5 910,88 4146 t 1219 89.19 491.40
6.99 134.06 61.17 0991 3.30E.04 0.375 5.609 56.453 3.1658 1592 M 1 07.30 619 M 016 424E404 0.316 3A52 616,021 4.1764 216 8.812 489.92

7.19 13261 61.21 0.9990 3.34E044 0.374 5.609 55,780 3209 1564 506.73 661 0.8 427•1•04 0ý364 3A2 14,372 42099 1213 8.006 488.42

7.39 131.33 6125 0.9979 3.30E.04 0.374 5.609 55,190 32494 1576 16623 61 01676 4.29E04 0.264 3162 113.662 46260 12 1 1 A00N 467.19

7.59 13020 6128 0.9979 3.42E-04 0.374 5.609 54,67 3.2849 1570 160.78 61.92 • 8•.69 4.3 E44 6,364 62 I1 3.301 413605 5209 8.796 486.10

7.79 12920 61.30 0.9976 3.45E-04 0.373 5.609 54.213 3.3168 1564 10549 619.3 6.O6 4,33E04 0,364 3A6 1123 42. 13 8.792 485.13

7.91 126.31 61.32 0.9978 3.47E-04 0.373 5.609 53,07 3.3456 1558 10966 61.69 Q278 4.3404 0ý34 3A6 112,467 427 136 8.788 454.26
6.19 127.53 61.34 0.977 3.50604 0.373 5.609 53,446 3.3716 1554 104-. $JAC 6117 4.-E4-4 0364 3162 113.56 4.3 106 8.785 483.49

9.39 126.82 61.36 0.9977 3.52-04 0.372 5.609 53.123 3.2552 1550 164.A 614 6J1677 4.37104 0.364 3.62 111,806 4.3143 t24 8.782 462.79

8.59 126.18 61.3 0.9977 3.54E-04 0.372 5509 52,832 3.4160 1546 104.24 61)4 SI 167 4.3E404 023 116MA 4.120 1= 8.790 462.16

6.79 12551 61.39 0.9976 3.56E-04 09372 5.609 52.571 3.4361 1542 104.0 )4 6.96 46404 0.263 11 II73 4W37 1 8.777' 481.60

8.99 125.09 61.41 02076 3.5E-04 0.372 5.606 52,334 3.4540 1539 16.6 6116 0.967 4.464 0*3 $1 111*44 4.347 9201 S.775 481.08

9.19 12451 91.2 0.9976 3.5904 0.272 5.609 52,118 3,4704 1536 103.6 61 0.677 4 14 6 31 11016 4.6 1200 8.774, 480561

Cek.Pl.M44-3 A02-2ý_SDCCooldorr.TrnreIOSQIs, Cookdore2 32106 21P
312912008,12:51 PM
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CCW HX Fouhg 0

Time

h.

2.00
2.10
2.20
2.30
2.40
2.50
2460
2.70
2-75
2.05

2.95
3.05
3.16
3.27
3.38
3.50
3.63
3.76
3.86
3.96
4.06
4.16
4.26
4.36
4.46
4.57
4.69
4.82
4.96
5.11
5.28
5.39
5.52
5.67

6.00
6.19
6.3
6.59
6.70
6.09
7.10

7.70
7."0
0.19

8.30
0.59

0.700.0

SDC HX l" "e ld.

W 0 WCp Cr

1,337,500 1.372.444 MA
1,343,385 1,376,106 MNA
1,348,894 1.379.59S SIWA
1.354,104 1,382.929 MA
1.359.033 1,,3,108 ON/A
1,363,698 1,300,141 P8A
13H 112 1.392.035 MOA
1.372202 1,394,700 M6A
1,374.277 1,36118 SW/A
1:376,130 1,308695 PUA
1,311,701 1,401,155 MitA
1,365,271 1.403,531 MIA
1,380,733 1.405.800 P4/A
1,362,139 1,408.243 MA
1.305,490 1.410.573 P6/A
1,399,788 1,408,564 0.075
1,405.500 1.414.073 0.677
1.412,337 1,419260 0.679
1,416,728 1,422.775 0,000
1.420.738 1.426.005 0.602
1.424,403 1,428.975 0.03
1,427,756 1,431,707 0104
1,430,827 1.434.223 0,560
1.433,641 1.436.539 0.08
1.436,308 1,436.743 0.687
1,438,932 1.440.022 0107
1,441.409 1.443.060 080
1,443,9N0 1,445.152 0189
1.446,431 1,447,196 0.690
1,450.107 1,450,374 0.601
1.453.791 1,453,426 0.092
1.40.0935 1.455,253 0.693
1.458,108 1,457,112 0.694
1.460.310 1,459,001 0.695
1.462,425 1,460,821 0.695
1.464.456 1,462,575 0.606
1A86,411 1,464,267 01697
1.468.141 1.465.7M9 0.697
1 469,617 1.467,053 01.0
1,470.8M2 1,468,157 0.600
1.471,971 1,469,108 01698
1,472.912 1.489.932 0100
1,473.730 1,470.64S 0.699
1,474,443 1.471,274 0.699
1,475,060 1.471.823 0.61
1,475,618 1,472,306 0.700
1,476,104 1.472,735 0.700
1,476,537 1.473,116 0,700
1,476,923 1,473,467 0.700
1,477,270 1,472.763 0.700
1.477.583 1.474,039 0.700
1 477 M7 1434700• 0700

NTU ,ffctveoeo, DT Tt,o

#W4/A SMA 108.11 241.09
M04/A MA 105.10 238.10

#WA MA 10222 234.1
MA MA 99.46 231.17
MA MA 95.82 22710
MA NA 94.29 224M00
MWA MA 91.87 22110
MA MNA 09.55 218.65
MA MWA 80.45 21723
MA MNA 86.28 214.46
MA MWA 64.21 211.70
MA MA $2.21 200.19
MA MA 00.21 26810
#MA MA 78.22 204.00
MA MA 76.24 201.41
1.988 0.630 107.58 1651.3
1.964 0.636 101.40 16M.A7
1.941 0.634 95.51 158.33
1.926 0.633 91.49 15500
1.911 0.631 67.76 150..M
1.97 0120 64.31 151,63
1.044 0.629 61.11 1449A3
1172 0.620 78.15 147.05
1.060 0M27 75.40 145A0
1.040 0.626 72.77 144.10
1.638 0.625 70.15 142.40
1.827 0.623 67.56 140.71
1.816 0.022 65.00 139.03
1.006 0.621 62.48 137.36
1.788 0.620 50.52 134.71
1.771 0.618 5417 132.10
1.761 0.617 52.33 130.49
1.750 0.616 49.93 128,4
1.730 0.615 47.45 127.12
1.727 0.614 45.05 125.43
1.717 0h113 42.70 123.77
1.706 06111 40.40 122.13
1100 0.610 38.34 12015
1.80 0610 36.55 119.35

1.600 0.009 35.00 118.23
1.A74 0.600 33.65 117.24
160 0.007 32,47 116.37

1.863 0107 31.44 115.61
1.800 0.606 30.53 114.03
1,655 0.606 29.73 114.34
1151 0.606 29.02 113.01
1.640 0.605 20.3S 113.33
1.645 0.605 27.82 112.91
1.643 0.605 27.31 1123.3
1.640 0.604 20.85 112.10
1.6i8 0104 25.44 111.87

WIN V o I NTU DToivohl O

wp$61 086,3" 6.886 206 0171 184.0
0",w 820.036 6,60 2.84 6571 18871

"8122 90,4118 0P83 2M6 ui72 156.9
088.66 901 Ate 662 2.64 6172 182.6
mNABI 901A31 I 16 21N Z OA2 WAS1
W0,280 IMA, 6166 2A21 8172 148.21
868*6 600.481 8.64 IM0 1872 141.70
9081,21 M9481 61947 2567 6172 138.34
061.654 063.16? 8.847 2.060 61712 136.72
902,3K 903,579 6148 2176 6172 1331W
902,s3 903W uO.S 2.58 DA172 10361
063,466 06H,3714 0614 2.16 8172 127.6
903.474 9064,764 0.6464 2.548572f 13118
064.466 68.152 8.843 2138 1172 12015A
004"S1 866138 6*42 2=0 6172 103.77

2*6.784 2600,M SWA ~A S" 7217
2.609.373 2089,0 SMA SIA OVA Um1
2,02,903 2,90.717 PWA a" S" 614A
2,M,042 2"1 A"1 MA WNA WA 4223

-Oý ZOVW37 SWA ~A MA 6615
2*"5.782 2*63*6 W" W" wA 5716
236.06 2I*0.726 OA ~A P" 5,47
2A97,347 2"84.342 SWA mA Wa" 632
2*08.836 2*68.654 MAWA *" SA $1.71
2,0",700 2*86,461 SWA WA WIA 4616
2*66.30 2*6qDD4 MA *" M4A 48.22
3*00*00 2.88461 SWA OWA MA 48-4
2,166*6 2*097*00 MA MA ~ 44.7#
Z191"* 2*697*6 SWA IRA OWA 43.1
2.102.216 2*86A464 MA A W A 4M85
2,163,1* 2,069.166 MA d" WA 3716
2.103,710 2.M.674 PWA MA PA 30.27
2,1042B4 2,186*6W WA W4A OWA 34A4
Z.104870 3.011*68 MA INA MA "30
2.111,437 2..6611q MA OVA WA 31.3
3.110.117 2,101"S3 MA Wa" MA 29.31
3.1406m! 3.1*066 SWA MA am 26.14
Z108,97 3.10"41 SWA S" M" 26,33
2.067*67 2.1 OP7 SWA MWA WA 2656
Z1087,781 2.103.1@9 MUA *" MA 30*3
2.166*6 3.03,"1 MA a" MVA 23.50
3,109,335 2.566 03 M IA M" JWA 2A
2,101W* 3.1M*6 MA WA MA 2116
3.01,791 3.58A6*7 SWA MA fA 21.3
3.1066*61 2,104.246 1" ~A MPA 16.76
2,106.110 2,104,6 MWA MIA MWA 3620
2,106*51 3.104*1I7 *" MA MPA 1616
2.106137? 3.164.83 MA #M MA 16.47
2.106,48 2*14.732 MA ~ MA 16.12
2.166.11t 2.108.833 W" MA MA 1816
2,100M6 2.104M6 W" MA MA 18.81
90010 ORUS ?104 2M PaM PMKI PAA 182S

Taxo

36022
264.6
3824
258.81
251112
2M"
24423
240M1
233A
23221

229.04
225.47
=M7i

218M6
I 7710
172.45
Ism.8
1881
191111
16618S
18716
154106
512.56
150.50
148.45
146A0
I44."
142.40
13634
152.18
1342
13234
13.3
1268M
12&.47
12.5
122.90
121,44
ima1
11016
11016
1W722
11847
115.806
1 1 521
1 14
1 1422
1 13.6M
113.11
113T
011-Ti

148.37
14413
141.03
137.54
13420
130.61

TI.o
Iterate

241.10

To,o
Orn'ate

26M.22
264.64
26024
256.00
251.92
240.00

Occ.,,

700'

7.358

7.358
7.3007,300
7.300
7.3SR

-CW Duty

155.73
151.99

148.39
144.90
141.35
130.34

Total
CCW Flo.

opm

8.100

SCCW Hx CW Dulty
pa. HX

3 51,91

CCW
Temp

T1,o

104.24

227.5 8.100
a.100

3 . 47.18 103.06
3 .46.11 103.79

127._ 221.60 244233 7.358 135.24 8.100 3 45.08 102.53
124.91 218.65 240.62 7.38 132.27 0,100 3 44.09 10228
123.48 21723 238.88 7.358 130.84 8,100 3 43.61 102.16
120.68 214.46 235.480 7.358 128.04 8.100 3 42.68 101.92
117.99 211.79 232,21 7.350 125.35 8,100 3 41.78 101.69
115.38 209.19 229.04 7.358 122.74 0,100 3 40.91 101.47
112.76 206.60 2250.7 7.308 120.12 0.100 3 40.04 101.24
110.15 204.00 222.71 7,308 117.51 0.100 3 39.17 101.02
107.55 201.41 219.56 7.35 114.01 8,100 3 38.30 100.79
101.54 165.53 177.07 7.308 158.90 8,100 3 52.97 104.50
143.38 161.87 172,45 7.200 N10.7 8,100 3 50250 103.83
135.55 158.33 168.01 7.300 142.91 8,100 3 47.64 103.10
130.17 155.88 164.96 7.350 137.52 8.100 3 - 45,04 102.72
125.15 153.58 162.11' 7.350 132.5 8,100 3 44.17 10230
120A. 151.43 159.46 7.358 127.84 8.100 3 42.61 101.90
116.13 149.43 157.00 7.358 123.49 8,100 3 41.16 101.53
112.09 147.55 154.70. 7358 119.44 8100 3 39.81 101.18
108.32 145.80 152.56 7.308 115.68 8,100 3 38.56 " 100.86
104,70 144.10 150.50 7.3S8 112.05 8,100 3 37.35 100.54
101.08 142.40 148.45 7.358 10.44 8,100 3 , 36.15 100,23
07.40 140.71 146.41' 7.308 104.04 0,100 3 34,05 "9.91
93.93 139.03 144.39 7.358 101.29 8,100 3 33.76 0 0.60
90.42 137.36 142.40: 7.350 97.78 - 0,100 3 V32.59 99.29
64.08 134.71 139.24, 7.3358 9224 8,100 3 30.75 98.79
79.46 132.10 136.16 7.3w0 -0.$1 0100 3 28.94 98.31
76.15 13049 134281 7.358 83.51 0.100 3 27.4 98.01
72.75 128.84 132.34 7.358 80010 80100 3 26.70 97,70
69.24 127.12 130,34 7.358 78.59 8.100 3 R2503 97.38
65.81 125:43 127.38 7.358 73.16 8.100 3 24.39 97.06
62.45 123.77 126.47 7.358 69.11 1 ,100 3 23.27 00.76
59.16 122.13 124.590 7.358 66.52 3.100 3 22.17 96.45
56.19 120.65 122.90 7.300 63.55 8,100 3 21.18 96.18
53162 119035 12. 7.358 6010 0.100 3 20.330.4
51.39 110.23 120,16 7.358 58.75 8,100 3 19.50 95.73
49.44 W17.24 119.05 7,358 56.80 8.100 3 193 95.55
47.73 116.37 110.08 7.355 55.09 8,100 3 10.36 95.39
46.24 115.61 117.22- 7.358 53.59 8.100 3 17.06 95,24
44.92 114,93 116.47 7.358 52.82 8,100 3 1 17.43 95.12
43.75 114.34 115.80 7.358 51.11 0,100 3 17.04 95.01
42.72 113.81 115.21 7.300 50.08 80100 3 16.69 94.91
41.80 113.33 114A9 7.358 49.16 0.100 3 16.39 94.83
4016 112.91 114.22 7.358 48.34 8,100 3 16.11 94.75
4024 112.53 113A10 7.358 47.6 .. 100 3 , 15.87 94.68
39.57 112.18 113.41 7.350 46.93 8.100 3 15.64 94.61

38.97
3M 42

111.87 113.07
1.. S , 1 2.75

7.358 46.32
7.358 45.7 8.100 3 15.26 $4.56

9 i9 1 7? "7 1 2" OjW i MAO ojw 2606 M39
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SOC~x

Ti- S O(D)0) P(Mp) POP) Pd TW tl I 9DCc Tube am

h. t.. I mm.Bh I degFfnt 0, gnm PI Tt5, Tt.o 0. gp. Pi TO Ts,.o

9.39 0.20 33.349 0 1.5 -37.91 -3.05 -279 3000 315 137.04 111.32 4W 99 %4 112A7
9.59 0.20 33.123 0 1.5 -37.45 -2.93 -2.57 3000 315 136.48 111.09 46 96 64A1 It2
9.79 0.20 32.903 0 1.5 -37.02 -2.92 -2.38 3000 315 135.97 110.86 43 39 04.3 I711
9.g9 020 32.688 0 1.5 -36.63 -2.44 -2.22 3000 315 135.49 110.66 4M4 I .33 M Il.l

10.19 0.20 32.480ý 0' 1i. -36.-2 -2280 -2.07 3000 315 135.04 110.47 4246 U "M 1111
10.39 0.20 32.276 0 1.5 -35.92 -2,14 -1.95 3000 315 134.63 110.29 434 9 S. 111A3
10.59 0.20 32.079 0 1.5 -35.59 -2,02 -1.83 3000 315 134.24 110.12 42 U 661 111.14

10.79 0.20 31.885 0 1.5 -35.29 -1,91 -1.73 3000 315 133.87 109.96 4246 95 64 1 O

10.99, 0.20 31.696 0 1.5 -35.00 -1.91 -1.64 3000 315 133.53 109.91 4246 05 94.14 110M

11.19 0.20 31.512 0 1.5 -34.73 -1,72 -1.56 3000 315 133.20 109.67 4346 956 64.1 11t

11.39' 0.20 31.33 0 1.5 -34,47 -1.64 -1.49 3000 315 132.89 100.53 4246 6 "4.3 60

11.59T 0.20- 3AP* 0' 1.5+ -34.23 -1.57 -1.43 3m00 315 132.5" 109.40 4246 96 410 110.3

11.79 0.20 30.9855 0 1.5 -33.9 --1.59 -1.37 3000 315 132.30 109.28 4346 96 1 4.66
11.99 0.20 30.917 O .1.5T -33.79 -1.45 -1.31 3000 315 132.03 109.16 4346 66 " 110.66

12.19 0.201 0653 -33.55 -1,39 -1.27 3000 315 131.77 109.05 4246 05 64.94 10917
12.39 0.20 30.492 15 -33.34 -1.34 -1.22 3000 315 131.51 108.94 434 6 95 * " 4I
12.58 0.20 30.335 0 1.5' -33.13 -1.30 -1180 300 315 13127 108.93 446 5 U )41D0 .
12.79 0.207 30.11 -32.94 -1.25 -1.14 3000 315 131.03 108.73 4248 49 69D6
12.99' 0.20- 30.030' 0' 1.5 -32.75 -1.22' -1,11 3000 315 130,.1 199.63 424 66 90,.6 844.51

13.19, 0.20 29.682 -3 1.5 -32.57 -1.18 -1.08 3000 315 130.58 108.53 446 6 6 4 146.41

13.39 0.20 29.737 0 1.61 -32.39 -1.15 -1905 3000 315 130.37 109.44 46m 9 95.*6 lo.3

13.59 0.20 29.595 0 1.5; -32.21 -1.12 -1.02 3000 315 130.16 109.35 434 Is 113I 16628

13.79 020 29.456 0 1.5 -32.05 -1.09 -0.99 3000 315 129.96 106. 4346 616 63*6 10a.11
13.99 0.20 29.319: 0 1.5ý -31.88 -1.06t -0.97 3000 315 129.76 108.17 434 06 as t..

14.19' 0.20 2:.1 05 -31.2 -1.04 -0.94 3000 315 129.56 108.09 9346 66 m 10566

14.39, 0.20' 29.054 0 .5 -31.57 -1.01 -0.92 3000 316 129.39 108.01 4M 66 93A 6 D 1 4

14.591 0.0 29.924 0 1.5 -31,41 -0.99 -0.90 3000 315 129.19 107.93 4M 66 6343 Il.
14.,7 2 97 0 1 5 -31.27 -0.97 -089 3000 315 129.01 107,95 43•4 66 108.4 7

-- 14.. 0,20r 29.6731 0 -31.12 .95 .06 3000 315 129.84 107.77 36 as 66109,58
15.19 020 29.550, 0 5 -3080 .99-3 .0.84 3000 315 12896 107.70 @46 66 63.76 1L
15.39 020 29.430 -304 -0.91, -0.83 3000 315 129.59 107.93 44 66 63.76 i

15.59 020 28.312, -2070 -0.99 -..01 3000 315 129.33 107.55 434 96 3.17 1 L
15.79 020 28.195, 0 1.5 -30.57 -0.87 -0.79 3000 315 129.17 107.48 4246 95 93.79 1M2

15.99 020 26,081 0 1.S -30.44 -0.96 -0.79 3000 316 129.01 107.41 43 es IM574 I86.

16.19 020 27.968 0 1.99 -30.31 -0.84' -0.76 3000 315 127.5 107.35 44 96 373 106.12
16.39 020 27.85$ 0 1.5 -30.16 -0.92 -0.75 3000 315 127.70 107.29 4346 9 1011i,

2016.59 0 27.749 O 1.5 -30.06 -0.81 -0.74 3000 315 127.55 107.21 4M 95 65.70 801.97
19.79 020, 27,642 0 1.0 -29.94 -0.79 -0.72 3000 315 127.40 107.15 44 65 107117
1.99 020 27.536i o 1.5 -29.02 -0.78 t -071 3000 315 12726 107.09 4246 "6 63A 1074

Cak-PM-44-3 At2-2_SDCCoodoeTime 100., C39;2CooldMow2 3/2912008.12:51 PM
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Time Tube

Iws TIw,-e kh p no. f V.1 Re FP, I' h :" Ttw rho C9  ko t o Re Pr ' mtj UI

9.39 124.18 61.43 0.9976 3.61E-04 0.371 5.609 51,921 3.4856 1534 103.9 61.6 897 4Ai*04 0.363 SA 110646 64 11 8 .772 480.18
9.59 123.78 61.44 0.9975 3.62E-04 0.371 5.609 51.740 3.4996 1531 16031 61.95 067 442E- 0.363 3.60 1141 4.3 11t 8.770 479.78

9.79 123.41 61.45 0.9075 3.63E-04 0.371 5.609 51.573 3.M126 1529 160.16 61.6 06M07 43 0.36 3.A2 101.310 4.3664 116 8.769 479.41
9.99 123.07 61.46 0.9075 3.64E-04 0.371 5.60S 51,418 3.5347 1527 0I3.3 6M1.16 0M 4*3,04 06 3 1110,10 43M 1166 8,768 479.07

10.19 122.76 61.46 0.9Z75 3,6E-04 0.371 5.609 51,274 3.5360 1935 102*0 61.M6 W" 4.44r04 06 3.2 110= 4.366 11ti7 8.766 478.75
10.39 122.46 61.47 0.9178 3.66E-04 0.371 5.609 51,140 3.5467 1523 1".6 61.66 S M 4444 0.363 3.652 ,I62 4."U6 91167 9.765 478.46

10.59 122.18 61.48 0.9875 3.67E-04 0.371 5.609 51,014 3.5568 1522 18MOP 61.M 0.67 4A44046 • . 3* 1069,70 4AO.4 I1t6 8.764 478.16
10.79 121.92 61.48 0.9075 3.6E-04 0.371 5.608 50,695 3.5663 1520 1.6016 61.0 0.8M77 4*E46 0,M 3.52 1606A6 4.4160 116 8.763 477.91

10.99 121.67 61.49 0.9874 3.685-04 0.371 5.609 50,793 3.5753 1519 162.48 1l."6 DAM 4.44006 0.6 3.602 16.407 4A41•4 I 119I 8.762 477.6
11.19 121 43 61.50 0.9974 3.70E-04 0.370 5609 50,676 3.5939 1517 10.40 01.67 0.077 4.48E44 00 3.02 1606444 4.4166 1166 8,7611 477.42
11.39 12121 61.50 0.9874 3.71E-04 0.370 5.609 50,575 3.5922 1516 162.31 • 1.7 0.087 4.7E4- 0.363 3.52 160,417 4.A40 1164 8.760 477.2
11.59 121.00 61.51 0.9974 3.71E-04 0.370 5.609 50.479 3.6000 155 1923 61.67 8.6677 4.4•E04 0.363 3.52 160203 4A243 1164 8.760 476.90
11.79 120.79 61.51 0.9"74 3.72E-04 0.370 5.609 50.386 3.6076 1513 162.10 61.67 0,0877 4.46644 0.363 3.62 10,1064 4A124 1194 9.759 476.78

11.99 120.60 61.52 0.9974 3273E-04 0.370 5.609 50.299 3.6149 1512 102.06 61.67 0.6017 4A.4 0.363 3*0 16096. 4.43A3 1193 8.75$ 476.59
12.19 12041 61.52 0.9874 3.73E-04 0.370 :.609 50.213 3.6219 1511 102.00 61.67 0.A67 4.4061-06 0.303 3.02 106,0-7 4,400 1103 8.7577 476.38
12.39 120.23 61.52 0.9874 3.74E-04 0.370 5.609 50,131 3.6287 1510 10.6M 81.97 0.66 44 4 0.34 3 D 3* 106,01 4A43? 1103 8.757 476.20
12.59 120.05 61.53 0.9974 3.75E-04 0.370 5.609 50,052 36352 1509 01*71 61.67 0.6677 4A6E-04 .3 3.852 100,42 4.4472 t13 8.756 476.02

12.79 119.l 61.93 0.9974 3.75E-04 0.370 5.609 49,976 3.6416 1508 161.916 6i.67 0.86 4ASE-04 6.6 3.052 109.764 4.*00 1192 8.7559 475.35
12.9M 119.72 61.54 0.9974 3.76E-04 0.370 5.609 49,902 3.6477 1567 11,h74 6I1.7 0.677 4.4844 0.W 3M 10607 4.4031 M203 8.755 475.60
13.18 119.56 61.54 0.9974 3.76E-04 0.370 5.608 49,31 31537 1506 1* 6197 0.0W6 45 4 0M 3.62 109628 4,4671 1192 8.754 475.52

13.39 118.40 61.54 0.9874 3.77E-04 0.370 5.609 49.761 3.6596 1605 .01* 61*0 077 450E-64 0.W 3.82 106,.61 4A62 1181 8.754 475.37
13.59 11925 61.55 0.9"73 3.77E-04 0.370 5.609 49.64 3.6653 1504 W11.6 61.0• n 6 4*6E44 0.0 30 166,46 46 1161 8.753 475.22
13.79 119.11 61.56 0.9873 3.78E-04 0.370 5.609 49,628 3.6709 1503 101.50 61.M 0.77 4.51E604 0.3D2 3.62 10.433 4.460M 1191 8.752 475.07
13.99 118,97 61.55 0.9973 3.76E-04 0.370 5.609 49,564 3.6763 1502 1.14 61.06 0.SM 7D 4Si-W 0.2 3.652 106371 460 s1101 8.752' 474.92
14.19 119.63 61.56 0.9873 3.79E-04 0.370 5.609 49,502 3.6816 15601 101A.0 SIM0 0. 4.01604 0,M 3002 10311 4.4719 1160 8.751 474.79

14.39 116.69 61.56 0.9.73 3.790-04 0.370 5.609 46,441 3.9868 100 101.34 01.6I O077 4.1S.-0 0.382 3*0 10925 4.474 t166 8.751' 474.64
14.59 118.56 61.56 0.9973 3.90E.04 0.309 5.609 49,382 3.6918 1500 10129 61* 0."077 41E4 0.362 3A 1061195 4A472 116 0.750 474.51

14.79 118.43 61.57 0.9973 3.90E-04 0.369 5.608 49.324 36948 1490 101.36 6M1 0.87 4.54 0.6 33852 106,139 4A0 N166 8.750 47437
14.99 118.30 61.57 0.9873 3.81E-04 0.369 608 49.267 3.7017 1498 101.1 61.M 0.90M 4.12040 03M 3*02 I1D604 4*014 1160 8.749 47425
15.19 119.18 61.57 0.9873 3.81E-04 0.369 5609 49.212 3.7065 1497 101.15 S1.6 "0 4-42-4 0.6 3.02 164,030 4,410 l16p 8.749 474.12

15.39 t16.08 61.58 0.9973 3.62E-04 0369 5.608 49157 3.7111 1497 10.10 6IM 0.0977 4 4 0.362 3.802 107,071 4474 t116e 8.749 474.08

15.59 117.94 61.8 0.9973 3.92E-04 0.369 560 49104 3.7157 1496 106.0 61,8 0.0 453846 0.6 3.0 107,627 4*6 99 1 .748 473.07
15.79 117.83 61.59 0.9973 3.83E-04 0.369 5.609 49.052 3.7203 1495 101.01 1.9 0.967 4-53E04 0.3o2 32 167.030 4.4111 Il" 8.748 473.76
15.99 117.71 61.58 0.9973 3.63E-04 0.369 5.609 49,001 3.7247 1494 160.87 16 DAM 4.53E44 0.W 392 107A027 4.4945 114 8.747 473.64
16.19 117.60 61.59 0.9973 3.83E-04 0.369 5.60 48,951 3.7291 1494 100.92 61.90 0 7 .4.0. 0.362 3*0 107,776 4.K7 116t 8.747 473.52
16.35 117.49 61.59 09873 3.84E-04 0.369 6.609 48,902 3.7334 1493 160.58 61*0 DAM 4*46-06 0.362 3.62 107,731 4*61 116 8.746 473.41

16.59 117.38 91.59 0.9973 3.94E-04 0.369 5.609 48,853 37376 1492 1400 6i1.0 0.677 446E-04 0.302 3452 1076 4.0102 1a18l 8.746 473.36
16.79 117.28 61.59 0.9873 3.65E-04 0.369 5.609 48.806 3.7417 1492 1006 61.86 0.77 4 E04 V0 3*02 107"30 4.500 1166 8.746 473.18

16.98 117.17 6119 0.9873 3.65E-04 0.369 5.609 48,760 3.7458 1491 100.76 S1t. 0.*77 4.54E44 0.362 30 11807,584 406064 1198 8.745 473.09

CakW-P444-3 A112-2_SDCý_Coofld-oomnrne50Qx1.; Covlorok 2 32108 21P3/29/208.12751 PM
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T 1 , r~1~1
__ 0 1 1 ~ I ~ + I

Dome, Total 
CCW

Time SDC NX lobe side
I

8Dc NXF llds C Tt,o Ts,o
WDC Duty Iterate Iterate

Qowe CCW Duly Total
other I CW Row 8CCWH. CCWDuty

pe. HX

CCW
Terrp

I 1
hre

9.39
9.59
9.79

9.99
10.19

10.39
10.59
10.79

10.99
11.19
11.39
11.59

11.79
11.99
12.19
12.39
12.59
12.79
12.99
13.19
13.39
13.59
13.79
13.99"
14.19
14.39
14.59
14.79
14.99
15.19
15.39
15.59
15.79
15.99
19.19
19.39
16.59
16.79
16.99

1,478.125 1,474,519 0,700
1,479,362 1,474.727 0.701
1.470,579 1.474,919 0.701
1.479,780 1.475,097 0.701
1,479,966 1.475292 0.701
1,479,140 1,475,416 0.701
1.479.303 1.475.561 0.701
1.479,456 1,475,696 0.701
1,479,600 1,475,824 0.701
1.479,736 1,475,945 0.701
1.479,965 1.476.060 0.701
1.479.989 1.479.169 0.701
1,480.106 1,476273 0.701
1.490,219 1,479.373 0.701
1.480,327 1,476,469 0.701
1,480,430 1.476.561 0.701
1.480,530 1,476,650 0.701
1,480,627 1.476.736 0.701
1.4•0,72 1,476.819 0.701
1.480,910 1.476.,99 0.701
1,480,699 1.476.977 0.701
1,480,982 1,477,052 0.701
1,481,065 1.477,126 0.701
1.481,145 1,477.197 0.701
1,401,223 1.477,267 0.701
1,491,2•9 1,477,334 0.702
1,481,373 1.477,401 0.702
1,481,446 1.477.465 0.702
1,481,517 1,477,528 0.702
1,481,586 1,477,590 0.702
1,481,653 1,477,650 0.702
1.481,719 1,477,709 0.702
1,481,784 1,477.767 0.702
1.491.847 1,477,823 0.702
1.481,910 1,477.879 0.702
1,481.970 1,477,933 0.702
1.482,030 1.477.986 0.702
1.482,089 1,479,038 0.702
1,482.146 1,478,090 0.702

NTU tifeclvlene. DT Tt,o

1.925 0.604 25.71 111.32
1.633 0.604 25.40 111609
1.632 0B60 25.10 110" 6
1.630 0.603 24.63 110.65
1 A29 0,603 24.58 110.47
1.29 0.603 24.34 110.2
1.627 0.603 24.12 110.12
1.626 0.603 23.91 109.96
1.625 0.603 23.72 109,91
1.624 0.603 23.53 109.67
1.623 0.603 23.35 109.53
1.922 0,602 23.19 109.40
1.21 0,602 23.02 10928
1.0620 0.602 22.67 109.16
1.620 0.602 22.72 109.05
1.619 0.602 22.59 100.94
1,.61 0.602 22.44 109.83
1.618 0,602 22.30 108.73
1617 0.602 22.18 109.63
1,616 0.602 22.05 109.53
1.16 0.602 21.93 108.44
1,615 0.602 21.81 108.35
1.615 0.602 21.69 108.26
1.614 0.602 21.58 108.17
1,913 0.601 21.47 100.09
1.613 0.60t 21.37 108.01
1.612 0.601 21.29 107,93
1.612 0.601 21.16 107.85
1.611 0.601 21.06 107.77
1.611 0.601 20.96 107.70
1,610 0.601 20.87 107.63
1.610 0.601 20.78 107.55
1.609 0.601 20.69 107.48
1.609 0.601 20.60 107.41
1.609 0.601 20.51 107.35
1.608 0.601 20.42 10728
1.609 0.601 20.34 10721
1.607 0,901 20.25 107.15
1.607 0.601 20.17 107.09

N p I o I -TU 1o a OTo
2,106,942 2.105.9050 M 4" A 16.61
2 9.12 2,106,114 M A 01 M 17076
2:,100076 2.1:695'2 MA MA 17a66
2,1190"S 210,2129 A MA 00k 117,4
2,110,.911 2,10,57M MA MA" MA 17.22
2.110.042 21906= MA OMA #A 5736
2,1106,911 2.01 47 MA MA " MOA 1.31
2,1I.II 2,105,409 MA MWA MWA 15.79
2,110,M27 2.1649 MA MA MA IBM
2,599,236 2.199.49 MA MWA MA 16.90
2,110,393 2,991.n3 MA MA Ma 96.27
2,516290 2.1055.994 MA M1 MA 96.3
2,110.401 26,66m6 MA MA MA 16.14
2,119.46 2,1095.17 MA MA M 9I6M
2,196,497 2.9109.667 MA Ma" MA 19.90

2:,'9.9 2.19,793, OUA MA MWA 16.74
2,199,667 2,105,N MA MA Ma 15.64
2,19.916 2.199766 MWA MAl MAA 16.6
2.1160,42 2.105.70 P&A MA MA 15,46

S291,6Z69 2 04 MAI M MRUA 19.26
2.596,64 2.105.427 W MA MA 15.30
2,156,753 2,169.69 MA MA MWA 9522
2.110.743 2.109.67) MA Ma" MA 99.14
2 116,707 2.169.66 MA MA MA 56.9
2.510.790 2,999.996 MA MA MA 4
2,110.91) 2,1.632 MA MA MA 14.62
2,,119326 2.,1666 MA MA MA 94.69
2,956,6 Z 05.56976 916A MA M4A 14.76
2A119.67 2.0,199,666 MIA MOA MA 14.71
2,110MU 2.1069.14 MA MA MWA 14A64
2,116,916 2.169.80 MWA MA MA 14.30
2,110,037 2,969,66 MUA MWA MA 14.64
2.199.99 2.9,666M MA Ma" MA 14A*
2.199.97 Z019996 MA MA MA 94.26
2,199,64 2.999.903 MA MWA MA 14.33
2,591,612 2,506,129 MA MA MA 1427
2,1911090 2,969.137 MA MNA MA" 14.29
2,191,666 2,109.993 MA MA amA 14.16

Ts.o

112.47
1112410

111.73
111-32
951.54111.14
11636

Ita
IWAe110.39

I5D9.97
1099)

109.7)

10.41
,..e31

169.11

1111,1.8

106.75

9low9

16,,99508.42

166.19
1011.12

107.34

Bkft emniftft~ I m96osoj IPmm
TT

,nnmool~r Tsoo

37.91 111.32 112.47 7.358 4527 8,100 3 15.09 94.46
37,45 111.06 112,20 7.358 44.81 9,100 3 14.94 94.41
37.02 110.86 111.96 7.358 44.38 8,100 3 14.79 94.37
36.63 110.69 111.73 7.3568 43.99 9,100 3 14.66 9433
3626 110.47 111.52 7.358 43.62 8.100 3 14.54 94.30
35.92 11029 111.33 7.358 4325 5.100 3 14.43 9427
35.59 110.12 111.14 7.358 42.95 8.100 3 14.32 9423
3529 109.90 110.97 7.359 42.65 6,106 3 1422 9421
35.06 109.61 110.81) 7.358 42.36 5.100 3 14.12 94.16
34.73 109.67 110.65" 7.358 42.09 0.100 3 14.03 94.15
34.47 109.53 110.50 7.358 41.83 89100 3 13.94 94.13
3423 109.40 110.36 7.358 41.58 8,100 3 13.86 94.10
33.99 10928 110.22, 7.358 41.35 8,100 3 , 13.78 94.08
33,76 109.16 110.09 7.358 41.12 8,100 3 13.71 94.06
33.55 109.0i 109.97 7.358 40.90 8,100 3 13.63 94.04
33.34 108.94 109.851 7.358 40.69 .,100 3 13.56 94.02
33.13 108.83 W09.731 7.358 40.49 8,100 3 13.50 94.00
32.94 109.73 109.62 7.358 40.30 ,.100 3 13.43 93.9e
32.75 108.63 109.51 7.358 40.11 8.100 3 13.37 93.96
32,57 109.53 109.41 7.358 39.92 8.100 3 13.31 93.94
32.39 108.44 109431 7.358 39.75 8,100 3 1325 93.93
3221 109.35 109.21 7.358 39.57 .,100 3 13.19 93.91
32.05 10826 109.11 7.358 39.40 .8100 3 13.13 • 93."9
31.98 108.17 109.02 7.358 3924 8:,00 3 13.08 93.88
31.72 108.09 108.93 7.38 39.9 8,100 3 13.03 93.66
31.57 108.01 108.94 7.358 38.92 9,100 3 12.97 93.85
31.41 107.93 108.75 7.358 38.77 8.100 3 12.92 93.83
3127 107.95 108.67' 7.358 38.62 9.100 " '3 12.7 93.82
31.12 107.77 108.58 7.358 38.48 9,109 3 12.93 93.81
3098 107,70 108.50 7.358 38.34 9.100 3 12.79 93.79
30.84 107.63 109.42_ 7.358 3820 8,100 3 12.73 93.78
30.70 107.55 101.34 7.358 38.09 0,10o 3 12.69 7
30.57 A107.4 108.27•1 7.356 37,93 8.10 3 13.6 *375
30.44 107.41 109.19 7.358 37.79 8.100 3 12.60 93.74
30.31 107.35 108.12 7.358 37.67 9 106 3 12.56 93.73
39.18 107.28 108.05 7.350 37.54 9,100 3 12.51 93.71

9..09 107.21 107.97 7.358 37,42 8,100 3 12.47 93.70
29.94 107.15 107.91 7,358 37,29 8,100 3 12.43 93.69
29.82 107.091 107.84,

S7353 37.19
8.100 3 12.39 93.68
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Shutdown Cooling Temperature Transient with 90F River Water

SDC Hx Fouling = 0. hr-F-sqft/Btu, CCW Hx Fouling = 0. hr-F-sqft/Btu
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Shutdown Cooling Temperature Transient with 901F River Water SDC
Hx Fouling - 0.00418 hw-F4qft/Btu, CCW Hx Fouling 0.0015 hr-FGqfdBtu

Mial IRCTep ,F sag SDC HX CCW HX
Mial Time 2 2754 She Film Mulffe. 0.09751

RCS Temperure aft.e 8 hovr 222.08 Shell Fif. Re p-er 0.61709
Time aie t•p to 130F Prlmwy Ceolafft Temp 66.02 I4 CCW o SDCHo 1850 Shel Fire Pr po 0.333
Time ae9" SOC Wfto. to 13OF PC Temp 64.02, CCW Flow Step Temp 275 Foulnqg (tota0 - tube silde) 0.00418 $ 0.0015
Decwy heat equcieum at 9OF ev termp 64.37 1 - - 0.00419 0.004

Time Step Q(D) P(pp) POP) Psdc Total dTrc Tube

mmatof deoF/t-e , PI Tti TOt.o 0. pm Pi Ta,, Ta.o

2.009 0.1 54.96 ge 1.5 -107.42 -32.95 -29.05 3000 315 350.00 272.14 1180 9f 1012111 22
2.10 0.10 54.107 10 1.5 -106.17 -32.506 .29.60 3000 315 347.00 270.13 1 8 0 6 105.413 MA
2.20 0.10 53.300 t8 1.5 -164.93 -32.13 -29.21 3000 315 344.04 268.15 IM80 9 1046 1 5 • m93
2.30 0.10 52.540 18 1.5 -103.71 -31.67 -28.79 3000 315 341.12 236.19 10 IS 194.2 21eA1
2.40 0.10 51.022 10 1.5 -102.51 -31.19 -28.35 3000 315 33924 264.25 0low 8 104,87 217,0
2.500 01." 51.143' 10 1.5 -101.32' -30.69 -27.89 3000 315 335.41 282.34 1la80 98 162.5 N
2.60 0.10 50.500 19 1.5 -100.15 -30.10 -27.41 3000 315 332.62 260.46 198 15 1660 2M14.00
2.70' 0.10 49.6880 19 1.5 -99.01 -29.62 -26.93 3000 315 329988 258.61 198 06 10423 213.3•
2.00 0.10 49.305 18 1.5 -97.88 -29.09 -26.43 3000 315 32719 256.80 1150 95 I0N4 2t2.,2
2.90 0.10 48.749 1s 1.5 -96.789 -20.53 -25.93 3000 310 324.54 255.01 1980 95 9103.5 210.74
3.00 0.10 48.211 18 1.0 -95.69 -27.97 -25.43 3000 310 221.99 20326 1wo 85 10
3.10 0.10 47.710ý Is 1.5 -94.63 -27.42 -24.92 3000 315 319.41 251.64 1M lo 91037 20.
3.20 0.10 47.223 18 1.5 -93.09 -26.89 -24.42 3000 315 316.92 249.85 1030 895 154 206.7
3.30 0.10 46.756 1 1.5 -92.56 -26.31 -23.91 3000 315 314.47 248.20 198o 86 103A 0
3.40' 0.10 46.307 18 1.5 .06 -25.70 -23.41 3000 315 312.09 246.09 less 9.5 10328 20.23
3.50 0.21 450.76 19 1.5 -90.58 -.2520 -22.91 3000 315 309.74 244.99 180 80 103.19. 2031
3.71 0.21 45.24' 10 1.5 -88.57 -24.05 -21.86 3000 315 304.95 241.73 19.9 95 102. 26551
3.92 0.22 44.217 10 1.5 -86.62 -22.90 .20.82 3000 310 300.28 238.16 am 95 102.15 1t9.7
4.14. 0.23, 43.400 10 1.5 44.71 .21.76 -19.79 3000 315 296.74 23548 a1m0 98 I2AI I980
4.37 0.24 42.702 1s 1.5 -82.02 .20.62 -18.74 3000 315 291.21 232.37 1614 98105 .19. 9,,.34
4.61 0.25 41.970 10 1.5 -90.93 -19.46 -17.69 3000 315 29.671 229,30 i11 95 10182 19 A
4.86 0.27 41.253 Is 1.5 -79.06 -18031 -16.64 3000 315 26224 226.24 19M8 98 Isa IS5
5.13 0.29 40.547 10 1.5 -7710 -17.15 -15.59 3000 315 217.70 22320 am 8 9II MM •153 0 5
5.41 0.360 390.51' 10 1.5 -93.00 -33.64 -30.50 3000 315 273.39 207.63 4244 8 10.0 147156
.71 0.32 39.161 1I 1.5 -88924 -29.59 -26.89 3000 315 204.20 202.00 42 98 102.9. 1440

6.035 0.16 38.476 10 1.5 -83.79 -25.81 -23.46 3000 315 255.58 196.69 424 95 1021 14224
6.20' 0.'19 0 '.145 16 1.5 -981.80 -24.16 -21.96 3000 315 251.75 194.32 424 0 102.03 0.4104
6.384 0.211 37.783' 1s 1.5 -79.69 -2241 -20.37 3000 315 247.66 191.80 4240 0 101.711 1.39.7
6.60 0O2 37.384' 8I 1.5 -77.450 -20.56 -18.70 3000 315 243.32 19.11 425 9 IOA? 139.
6.92 0250 36.976 1 1.5 -7525 -10.77 -170.07 3000 315 239.07 1850 4W 98 101.10, 137A1
7.07 027 36.557 I6 1.5 -73.09 + -17.03 -15.48 3000 310 234.88 1836.06 420 9 100.91 ,
7.34 029 36.121 1 1.5 -70.95 -15.33 -13.93 3000 315 230.74 101.28 249 85 105 34 3
7.63' 0.32 35.067 10 1.5 -68.64 -13.67 -12,43 3000 315 226.65 178.73 42S 6 80 92M 0334
7.95' 0.36 35.192' 10 1.- -66.77" -12.09 -10.98 3000 315 222.64 176.22 420 06 19.6 131 AS
0.31 0.40 34.694, 18 1.5 -64.74 -10.54 -9.59 3000 315 210.70 173.70 42• 65 652 130,64
0.71' 0.46 34.16* ' 1 1.5 42.775 -6.00 -9.26 3000 315 214.4 171.33 4246 80 "Ad 12A5
9.171 0.2 33.610, 19 1.5 -60.81 -7.70 -7.00 3000 315 211.08 198.96 439 80 12.29
9.69 0.61 33.015 10 1.5 -0.963 -6.42 -5.83 3000 315 207.43 16+.66 42• 85 0 AS 627.10

10.30 0.71 32.37S 10 1.5 -07.11 -5024 -4.76 3000 315 203.90 164.43 424 95 9.1 125
11.01 0.06 31.6i0 10 1.5 -55.30 -4.18 -3.80 3000 315 200.50 16220 4245 95 UM.5 124J3
11.87 1.005 30.923 0 1.5 -53.69 -21.26 -19.33 3000 315 10724 16022 424 85 3. 13
12.92; 1.322 30.087 0 1.5 -43.42 -11.84 -10.76 3000 31S 17724 147.47 425 80 308 117.5
14.23t 0.26i 29.1590 0 1.5 -4196 -05.3 -5.03 3000 315 163.09 138.38 424 9 6 80 .02 11322
14.49 0.46 28.9= 0 1.5 -35.52' -5.03 -4.57 3000 315 161.77 137.63 4246 85 3 112Mal
14.96 0.99' 28.604 0 1.5 -34.43 -424 -3.50 3000 315 159.64 136.16 445 98 05.1 112.14
15.95 1.09 28A103 0 1.5 -32.48 -. 68 -2.62 3000 31S 155.61 133.66 4245 96 05 Ii A
17.00 1.30f 27.009 0 1. -31.03 -2.02 -1.63 3000 315 152.95 131.83 424 6 80 OM. I 2 M1
18.34 1.91 26.664 0 1.5 .29.62 -1.45 -1.32 3000 315 150.57 130298 4246 98 S. 1009
20.25 2.73 26.017 0 1.5 -29.53 -1.02 -0.93 3000 315 148.05 129.60 4240 95 MM 1. M
22.98 2.52 24.979 0 I15 -272 -0.78 -0.71 3000 315 145.53 127.01 4M 98 901 1071
25.81 3.22: 24.059 0 1.0 -2924 L 0. -. 62 3000 315 143.53 125.70 44 80 64A5 107.13
29.03* 3.99 23.162 0 1 1.5 -2523 4.07 4.52 3000 31V 141.53 124.40 4240 80 94M5 105i
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_ _ _ -~ i + I 1 4 I I I I 1 1 t I 1
___ 4 + + I + F -l 4 1 F -t F -1 I I I I

Time Tub.I- Te k R.. Lr Re L.m -0t

I rok e I I 02I I 1id Re I k

2.00 311.07 55.59 1.0315 1.18E-4 0.395 5.609 143331 1.1107 2326 164M* 60. 1.10 2.M64 0.33 8.661 9M6 2A347 69 9.533 158.71
2.10 308.57 55.70 1.0305 1.19E-04 0.395 .609 142208 1 .1202 2321 163,1 610.92 1.000 2*6-0 0,33 16 80,374 24613 966 9.523 158.01
220 306.10 55.60 1.0296 121E-04 0.395 5.609 141,091 1.1298 2315 1I63.M 0.96 10 2IM 2 644 0.362 1 /14 7.M83 2• 6 4 9.513 156.51

2.30 303.65 55.91 1.02N 12•2-04 0.396 5.606 139.901 1.1395 2309 1621 60.6 5 8 2*4602 .6- 04 t.601 79,420 2A*4S 8s3 9.504 158,41
2.40 30125 56.01 1.0279 123E-04 0.396 5.609 138.880 1.1493 2303 16129 60.97 1.6967 2.S6664 0.9 1.51 78,9•4 2.5601 851 9.494 158.34
2.50 298.88 56.11 1.6271 1.24E-04 0.396 5.609 137,790 1.1593 2297 160.47 606 1"168 267044• .362 1.5*1 784265 2.5175 N !49 98404 15824
2.60 296.54 5621 1.0263 125E-04 0.396 5609 136.712 1.162 2291 188.8 81.00 1*66 2*504 0.362 1.1 7•.•45 2.633 846 9.75 158.14
2.70 29425 56.30 1.0255 1.26E-04 0.396 5.609 135.646 1.1793 2295 158 , 6 1.02 16 2.70E-04 0.341 1.6 T760 2J965 W 46 94A66 158.04
2.80 291.99 56.39 1.0248 1.2W0-04 0.396 5.09 134,593 1.1894 2279 168.81 61 A. 1.0004 2.72.04 0.361 1.61 77.160 2.684 946 9.457 157.94
2.90 289.78 56A4 1.0240 129E-04 0.96 5.609 133,555 1.1995 2273 167M 61* 1.0666 tom 64 4 0.381 1.M 70.743 2*4 643 9.447 157.04
3.00 287.60 5657 1.0234 1.302E4 0.396 8.609 132,531 12097 2267 166.6 61.06 1.83 2.76-64 0.381 1.561 78.3 2*663 602 9.439 157.74
3.10 265A7 56M 1.0227 1.31E-04 0.396 5.609 131,523 12199 2261 11.6 61* 1.0003 2.7S.644 0.381 1.1 ?918 2.*141 640 9A30 157.6!
32. 20326 506.74 I.0220 1 .22-04 0.396 5.609 130.030 1.2301 2255 156.18 41.0 1.0006 2.78E04 6.36 1.J61 7S'-13 2*27 636 9.4211 157.51
3.03 281.34 56.62 1.0214 1.34E204 0.396 5.609 129.554 12403 2249 16848 61.10 114 1* I S#I 76.126 2*498 407 9.413 157.4.
3.40 279.33 56.90 1.0209 1.35E-04 0.396 5 909 128,594 12506 2243 163.78 61.12 1i.9101 E04 1 *1 74,744 2.666 a1n 9.404: 157.3(
3.56 277.36 56.98 1.0202 1.36S044 0.396 5.609 127,681 12608 2237 163M 61.13 1.60 2A644 0.300 1*51 74,•03 2*76 834 9.3965 15721
3.71 273.34 57.14 1.0191 1.39E-04 0.296 .609 125,711 12623 2225 151.71 61.19 1 |9l. 2ASE-04 80.M 1. 73,W5 2.7069 631 9.379 157.01
3.92 269.42 5729 1.0180 1.42E04 0.396 5.609 123.807 1.3042 2213 150.36 61.16 DJ.96 2.3644 0.7 1.591 72M620 2. 361 9.3631 156.i
4.14 265*0 57A3 1,0170 1.44E-04 0.396 5.609 121,943 1A284 2200 146* 61201 0.96 2.1A044 0.3789 0ý.1 72J46 2.1190 636 9.346 156.601
4.37 261.79 57.56 1.0160 1.46E.04 0.396 5.609 120.076 1.3494 2188 147.1 612* 8.99 2.9E044 0. 7 1.68 9 71.423 26 623 9.330' 156.5(
4.61 258.00 57.72 1,0156 149E04 0.396 S.606 118.209 1.3732 2175 146W46 612 CM 2*6-64 0.376 1.591 70,712 2*33 IN 9.314 156.31
4.86 25424 57.65 1.0141 1.2E-04 0.396 5.609 116,346 1.3977 2162 146,17 61.2 0.9996 3.01-04 8.78 1*51 70*67 2A6 a17 9.298' 156.1
5.13 250.50 57.99 1.6132 1.54E-04 0.396 5.609 114,487 1.4232 2149 143.60 91.30 090 3*6644 0.377 1MI N,.0 2.•71 1815 .28,3 1:5.5
5.41 240.51 56.12 1.0110 1.62E04 0.393 5.609 109,079 1.492 2106 125M6 t. 0.090 3 4 0.372 32 MAN 343 191 9.199 17.31
5.71 233.10 58.40 1.0095 1.6904 0.394 5.606 105.400 1.-2557 2076 123.61 61*A .9066 3*164 0371 i 3.12 13432 3.5067 1254 9.171 16.9

6.03 226.14 68*4 1.0082 1.75E-24 0.394 5W09 101,927 1.6161 2051 132.27 8e1A 6.63 3.87E04 0.370 3M2 13.668 3.5m 1278 9.145 166.61
6.20 223.03 50.75 1.0076 1.7E244 0.293 5.609 100.376 16446 2038 12l.54 61* AS 3DAM 1S*604 0.370 3.62 131. An 3*6 126 C.134 166.44
6.3i 219.73 58.87 1.0071 1.62E04 0.293 5*09 96.722 1.6780 2025 136.76 61.70 0.9M 3.72E04 376 3A52 13,•.4 3.6140 1271 9.121 16621
6.60 21622 58.99 1.0065 1.85E-04 0393 5.609 96.961 1.7108 2010 119.93 61.71 CAW 3A644 0.370 3A2 122,7783•.6 1266 9.108. 166.0H
6.82 212.77 59.11 I.00O9 1.9E-04 0.392 5.609 95.232 1.7463 1995 116.12 6i.73 DAM 3.36644 0.66 3*2 12S6*1 356 136 9.096 165.61

7.07 209637 5622 1.0004 1.93E-04 0.392 5.606 93.526 1.7826 1981 11.3 61.74 . 3IIE-04 8,9 3*2 127A6 1.7M 1262 9.083 165.7(
7.34 20921 59.33 1.0049 1.97E04 0.391 56A 91.642 1M201 1966 11 7M *1.78 6.6• 3A69-04 0.366 3*52 126.9W 3.7383 126 9071 165.5N
7.3 22A SO.44 1.0044 2.01E-04 0.391 5.809 90.179 15658 1951 116&7 41e.7 066 39844 OMB 3.2 16m* 31 7w 1256 9.056 165.31
7.95 168943 59.54 1.0040 2.05E-04 0.390 5.6 68.543 1.8977 1937 118. 41.77 .666 3.3604 6.6 136 126.I3 3.76 1262 9.046* 165.1X
8.31 19622 59*64 1 .0035 2.09244 0.ý300 5 .609 96.930 1*, 379 1 922 116.233 41,76 UM66 3 22E40 O*6 3.662 124wM 3.8M6 1246 9.0341 164*,
8.71 193.09 59.74 1.0031 2.13E204 0.368 5*6 85.368 1.9787 1907 114.4* I1* 696 3.A4 0.3 3*2 123.39 32M 1346 9.0231 164.71

9.17 190.02 59.84 1.0028 2.17E44 0.389 5.60 93,837 2.0201 1893 113.'7 6151 8C666 3.86661 o6 3*2 13226 3A. 1 9 164.51
9.69 187.05 56.93 1.0024 222E-04 0.36 5.609 2,351 2.0618 1$79 1M14 el1* 0.69 4.3644 0.3 3A82 121,711 3A 1 9.000 184.34

10.30 184.16 60.01 1.0021 226E.04 0.388 5.600 $0.015 2.1037 165 112.40 8I.S CAN 4.4548 0.367 m 1292 .89 13.1
11.01 181.39 60.10 1.0016 2.30E-04 0.387 5A09 79,534 2.1456 1851 011.78 61.64 0.978 4 E. 4 .35 362 120,18 3 1 .977 163.
11.87 176.73 60.17 1.0015 2.34E44 036 S09 78,213 2.1871 136 111,13 el1*5 6M6 4*9E40 6 3M2 I 19,447 44 1232 6.966' 163.71

12.92 162.36 80,63 1.0000 2.63E-04 0.383 5.609 70.149 2A771 1754 1•7.32 81*ýW C6M 424E.54 0.366 3.862 18.046 4.17T 1218 8.900 162.61
1423 150.74 60.93 0.9991 2.62E-04 0.380 5.606 64.512 2.7261 1691 10408 681.94 OM S 4.2644 8.64 3*82 1196 4,3 1264 8.855 161.61

14.49 149S 60*6 0.0990 2.90E-04 0.379 5.609 63,990 2.7515 16885 137 614 097 4.27604 0.33• 111,78 4.3 1260 8.050 181.61
14.96 147.90 61.00 0.9969 2.94E-04 0.37 5609 63151 2.7934 1675 103.5 81.64 0.67 4.36546 6.6 3*6 111215 4-U6 1202 0.44 161.41
15.95 144.75 61.06 00987 3.02E04 0.37 5609 61,642 2.8716 1657 16823 61* 0*677 443.44 6.33 3.662 110,388 4.3700 1196 8.32 161.11
17.05 142.39 61.13 0.0965 3.08E-04 0377 5.609 60,519 21325 1644 MAC*6 6I* 6.67 4A4864 CAW 3.62 1D6112 4A847 1196 8.8231 160.9t
18.34 146.43 61.18 0.9684 3.1384 0.377 5.60 59,589 2*848 1632 108,4 81.97 19677 4.4144 63•. 3A.2 1631 4A279 11984 8.816 160.81

2025 139.38 6123 0.9983 3.6E-04 02376 5.609 58,605 3.0421 1620 189.78, 6.7 867? 4A4644 O= 3M62 167 4 1 11982 8.600 160.61
22*0 136.27 6127 0*962 324E204 0.375 8*09 57.626 3.1012 1606 l162 SIM 877 432E-04 6.6 3*82 16,161 4A776 1180 8.800 160.44
25.1 134.61 61.31 0.9661 3292E-4 0.375 5.609 56.851 3.1494 1599 I98 wo * 8.687 4.5E4-4 0.24 3A52 107,764 46 1196 8.794 16026
29.03 132.96 6135 0.9980 3.33E-04 0.374 5.609 56,078 3.1990 1589 180.52 6I1* .OT77 4.661E4 0.3 3452 107 4.6181 1187 8.7899 160.14
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~CCW HX F-"g

Tt~~~~~~~o~c To c• CW ut To # WxCWDuty CCW
Time SDC MX hibe adle SOC HXK dW Qll• cill Duty TOyIe~t trae•WFo p Tm

WC,ýCCWt~o T. CCWFIo.# W x perH /48n

1 -T I I I I -hm W0 WCp Cr NTU 0fectivenes• DT TI~o 90 0Cp. C. NTU ifeciven. DT. Tn,o Btu/h, mmnBtu/hr ,n•n/. gm mmBtu/hr Th,o

2.00 1.337,540 1.379.666 *4/A *1/A *4/A 77.86 272.14 MAN34 046 0.061 SAS &1".76 224.5 107.42 272.14 224.05' 7.350 114.77 8.100 3 38.26 10529
2.10 1.340,169 1,381.103 *4VA *4/A *M/A 76.87 270.13 603A 104,70 0.666 0.6 SAN 117.36 2.48 106.17 270.13 222.48 7.358 113.52 8.100 3 37.84 105.13
220 1,342.728 1.382.522 M4/A *4/A *4/A 75.90 260.15 664.1 0402 CAW S SAS 116.86I 2 3 104.93 268.15 220.93 7.358 112.29 8.100 3 37.43 104.98
2.30 1.345235 1,383.19 #4A *M/A */fA 74.94 286.19 604.413 6.09 0AM 0N SA 114.86 296.41 103.71 266.19 219.41 7.358 111.07 8.100 3 37.02 104.82
2.40 1,347.690 1.395295 *8A M4/A *8/A 74.00 28425 664,6 905.M6 A5 of 0 SAMS 11323 217.8 102.51 264.25 217.90 7.358 109.86 8,100 3 36.2 1067
2.50 1.350.0M9 1,386,649 *4/A *4/A *4/A 73.07 262.34 6O0 066w 6.63 0A7 SASS 011J6 21642 101.32 262.34 216.42 7,358 108.68 8.100 3 3623 104.52

2.60 1.352,434 1,307.979 *4/A M*/A *8/A 72.16 290.46 905,•49 W AM 0.77 SA 11i55 214.68 100.15 260.46 214.96 7.358 107.51 8,100 3 35.94 104.38

2.70 1.354.723 1.389284 *4/A *4/A *4/A 71.27 258.61 066.384 605,83 0D2 0DM SAM 1060.30 213.53 99.01 258.61 213.53 7.358 106.37 9.100 3 35.46 104.23
2.90 1.356,957 1,390,565 *4/A *4/A *4/A 70.39 256.80 16515- 906,007 S52 0.975 5,484 108.04 212.12 97.89 256.80 212.12 7.308 10524 8,100 3 35.08 104.09
2.90 1,359,135 1.391.821 *8/A *4/A *4/A 69.53 255.01 956,040 066.176 0.651 0.574 SA8 150.8 200.74 96.78 255.01 210.74* 7.359 104.13 9,100 3 34,71 103.95
3.00 1,361,259 1.393,052 *M/A *4/A *4/A 6U.69 253.26 96,060 66636 0.60 0.97 0.484 CN 0.60 20.36 95.69 253.26 209.39 7.308 103.05 8,100 - 34.35 103.81
3.10 1.363,329 1,394.258 *4/A *4/A *4/A 67.87 251.54 68.7 96,613 S S 0.3 S.484 10425 206.08 9413 251.54 208.06 7.358 101.98 9.100 3 33.99 103.67
3.20 1.365.344 1.395,439 *4/A *4/A *8/A 67.06 249.85 908,485 666574 0" U72 CA6 16322 206.76 93.58 249.65 206.76 7.308 100.94 8,100 3 33A5 103.54

3.30 1.367.307 1.396.595 *4/A M*/A *4/A 6628 248.20 86.6 906.603 0.640 07 0.484 10217 2654 92.56 2486.2 200.40 7.358 69.92 9,100 3 33.31 103.41

3.40 1.369.218 1.397.726 *8/A *8/A *8/A 65.51 246.58 MONO O10 cis" 6 071 0•.4• 1OM 204323 91.06 246.58 206.23 7.350 98.92 8,100 3 32.97 10328
3.50 1,371,078 1,398.832 *4/A *4/A *8/A 04.75 244.99 60560 967.137 0.•846 0 0.483 "M 233 90.58 244.95 203.01 7.300 97.94 9,100 3 32.65 103.16
3.71 1.374,850 1.401.093 *4/A *4/A *4/A 63.22 241.73 90745 907148 0.566 SAS 5.463 67.60 mt 69.07 241.73 200.51 7.358 95.93 8,100 3 31.98 10210
3.92 1.378,483 1,403.293 *4/A *8/A *8/A 61.72 238.56 6074860 607.743 0.47 Dim SAP3 95.42 160.07 86.62 238.56 198.07 7.308 93.98 8,100 3 31.33 102.65
4.14 1,381,979 1.405.430 *4/A *4/A *4/A 6029 235.46 O62 065" CA" 06 SAS3 93.26 19610. 04.71 235.46 195.70, 7.350 92.07 8.100 3 30.69 19241
4.37 1,385,410 1,407,555 *4/A *4/A *4/A 58.94 232.37 BOOM 90.19 05 C06 0.482 66.00 163.34 92.82 332.37 193.34 7.358 90.18 8.100 3 30.06 102.16

4.61 1,388.602 1,409,667 8/IA S4/A *4/A 57.41 229.30 60686 80654 0.46 O. 6 0A62 691 16.60 60.93 229.30 191.00 7.358 89.29 8,100 3 29.43 101.92
4.86 1.392,125 1,411,761 *8/A *0/A *8/A 66.00 22624 084.32 90.64 044 0.102 0S4A " 16617 79.06 226.24 188I 7 7.359 86.42 8,100 3 20.81 101.68
5.13 1.395.386 1.413.937 f4/A *4/A *4/A 04.60 22320 666.671 0 62 0.643 0.6 .1 84. 16.35 7720 223.20 186.35, 7.358 94.56 8,100 3 28.19 101.44

5.41 1,398,586 1,413.9M 0.675 0.594 0.387 95.77 207.63 2.U6• 2.399 844 P" ff6 44.36 W47 93.00 207.13 147.85 7.300 100.35 8,100 3 - 33.45 103.47
5.71 1,405.139 1,418.494 0.677 0.591 0.386 6221 202.00 2.066.666 2.46.36 OVA a" V" 42.10 144.66 8.24 202.00 144.96 7.358 95.60 8,100 3 31.87 102.A6
6.03 1.411,140 1.422,694 0178 0.588 0.394 00.69 1S6O 9 2. I 9A 603 2 58 3 142.3 83.79 196.69 14224 7.358 91.14 8,100 3 30.38 10229
6.20 1,.413.764 1.424,552 0.67 0..57 0.384 57.42 194.32 2.16O r 2507"06 M0rA MA 360 141.04 81. 194.32 141.04ý 7.300 89.6 8,100 3 29.72 102.03
6.38 1.416,526 1.426.524 0190 0.585 0.383 55.06 181.M0 2,101.n4 2567466 #A N V" 3.66 13.70 79.69 191.80 139.75 7.358 97.05 8,100 3 29.02 101.76

6.60 1,419,428 1,42S.612 0.681 0.584 .302 54.21 189.11 2.101,734 20,3? 0M" *W6 a" 3 1303 77.45 189.11 138.39 7.368 W4.81 8.100 3 28.27 101.47
6.82 1,422.237 1.430.652 0.682 0.592 0.381 52.60 106.47 2,102J63 2.6.6 8A P" a" 36.J f 1376S 75.25 186.47 137.05 7.358 82.61 8.100 3 27.54 101.19
7.07 1,424,967 1.432.650 0,683 0.581 0,381 51.01 183.86 2,1146 250,714 046 MA #WA 382 1•37 73.09 183.86 135.73 7.358 90.44 8,100 3 26.81 100.91
7,34 1.427,632 1434,616 0.683 0.579 0.380 49.45 19128 210856 2 8 4 844 3 134.3 70.66 18129 134.430 7.358 78.31 8,100 3 26.10 100.63
7.63 1,435.227 1.436,545 0.684 0.579 0.378 47.92 178.73 2,103,M 2,66,407 #WA MA *" 2.79 133.14 68.04 178.73 133.14 7.358 7620 8,100 3 2.40 100.35
7.95 1.432,746 1,438,433 0.685 0.576 0.378 46.42 17622 2 0561•43 8 #8/ 8 3116 11.86 66.77 176.22 131.09 7.300 74.13 8,100 3 24.71 100.

8.31 1.435.187 1.440275 01686 0.575 0.378 44.95 173.75 2164,136 2.1 652 " 4 / 30.6 17014 64.74 173.75 130.641 7.358 72.10 8,100 3 , 24.03 99.82
8.71 1,437,545 1.442,069 0147 0.573 0.377 43.51 171.23 M 2,10 0 2,100%V 0 P" 2 36 138.43 62.75 171.33 129.43 7.358 70.11 8,100 3 2337 99.56

8.17 1.439.816 1,443,807 0197 0.572 0.377 42.12 168.96 2,1045 2,100704 046 0" 8 261 1. 60.81 168.96 128.25 7.358 68.17 8,100 3 22.72 99.30
9.69 1,441.994 1.445.486 0C66 0.571 0.376 40.77 196.66 210, 2,161N•56 A84 8446 2 6 |.107 58.983 166.66 127.10 7.358 6629 8,100 3 " 22.10 99.05

10.30 1,444,075 1,447.100 0689 0.506 0.376 39.47 164.43 2.18666 2.1 ,•62 A 46 8446. 27.18 12616 57.11 164.43 125.66 7.300 64.47 8,100 3 21.49 90.81
11.01 1.448,053 1,448,644 019 0.568 0.375 38.22 16228 2,105.17 2,1004•66 o m 86 21• 3 55-14 162.28 124123 7.358 62.72 8,100 3 20.91 98.58
11.87 1,447,920 1M450.113 0.690 0.067 0.374 37.02 160.22 2 2,t034560 V 46 ow V" . 123.90 53.69 160.22 123.0' 7.300 61.04 8.100 3 20.35 " 98.36
12.92 1A498.913 1,458.994 0694 0060 0371 25.76 147.47 20.06 1,103,460 S4A #8A */ 20.4 117T4 43.42 147.47 117.64ý 7.308 50.78 8.100 3 16.93 66.90

1423 1.446,136 1.464,810 0.696 0.554 0364 24.71 138.38 2,09.,14 2,104674 46A 846 OVA 17.20 113.22 36.19 139.38 113.22 7.358 43.55 9.100 3 14.52 696.02
14.49 1,466,785 1,465.347 0.696 0.504 0.368 2424 137.53 2.16647 2,10957 846 M*6 RM4 1616 112.8 35.52 137.53 112.81 7.358 42.88 8.100 3 i14.29 9

14.68 1.467,921 1.466206 0197 0.553 0C36 23.49 136,16 2.16014 2.104.844 A #A M " 1172.14 34.43 136.16 112.14 7.358 41.79 8.100 3 13.93 95.78
15.95 1,469,662 1.467.738 0.697 0.651 0.367 22.13 133.68 2,16665 210•6.•4 SWA ow 185 110M6 32.48 133.68 110.95 7.300 39.4 8.100 3 13.29 95.52
17.05 1.471.012 1,468.867 0198 0.550 0.367 21.12 131.83 2,110,160 2 64860 06 N A 14.74 11Mm6 31.03 131.83 110.06 7.358 38.38 8,100 3 12.79 95.32
18.34 1.472,118 1.469,794 0.698 0.549 0.366 2029 13020 2.49.362 2.105,56 046 ~ 046 14.16 105.32 29.52 13025 109.32 7.358 37.17 80,00 3 12.39 95.16

2025 1,473,276 1,470.767 0M99 0.540 0.366 19.40 128.65 2•.116 2,105,70 #W 046 *8A 13.6 16053 28.53 128.65 108.53 7.350 35.89 8,100 3 11.96 94.98
22.98 1.474,415 1.471.728 0.699 0.547 0.380 1-.52 127.011 2.1 1 2.16.64 114 8446 094 02.84 107.75 2726 127.01 107.75 7.358 34.61 8,100 3 11.54 94.81
25.81 1.475.307 1,472.482 0199 0.546 0.365 /7.92 /25.70 2. AN110 5 .106 84 8• •A 1246 107.13 26.24 125.70 107.13 7.358 33.60 8,100 3 1120 , 94.67
29.03 1,476,188 1,473229 0.699 0.540 0.364 17.12 124.40 Z111,152 2,108 046 A4 *f. 11A$ 1 06.81 25.23 124.40 100.51 7.32_ 32.59 8,100 3 10.86 94.53
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Tmue St" Q(D) P(pP) P(OP) PSd& TodOW dTra Tube

hm h. mmB1uulf degFI. Q. WnI Pi Ttj Tt0 O, gpmo PI TO. Ts.o

32.M1 4A92 22.242 0 1.5 -2422 -0.47 -0.43 3000 3M5 139.53 123.10 4M4 95 10618A
37.54 864 21.315 0 1.5 -23.21 -0.39 -0.35 3000 315 137.53 121.79 4"46 95 1• 1027
43.18 U) 20.373 0 1.5 --. 215 -0.32 -0.29 3000 3M5 135.53 120,4 424 95 84.12 l0oa

50.02 AM57 19428 0 1,5 -21.19 -026 -023 3000 315 133.53 119.17 424 95 "A 0.
58.08 10.20 18.461 0 1.5 -20.98 -022 -020 3000 3195 131.53 117.M6 434W 9 . 14MA2
68.79 15,50 17.528 0 1.5 -19.17 -0.14 -0.13 3000 315 129.53 116.55 446 95 93,70 I102
84.39 aM 196.408 0 1.5 -18.16 -0.25 -0.23 3000 315 127.53 115.24 4M46 95 " 102.11
93.05 0.00C 15.898 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 4240 a6 3. 1t0.5?
93905 0.10 15.988 0 1.5 -17.16 024 0.22 3000 315 125.53 113.93 4A46 95 4 109.0?
93.05, 00 15.191 0 1.5 -47.16 0.24 022 3000 315 125.5M 113.93 424 U 3.12 101 A
93.05 0.00 15.899 0 1.5 -17.16 0.24 0.22 3000 399 925.53 113.93 44 IN 8.2 9 01l
93.05 0.00 15,898 0 1.5 -97.1 0.24 0.22 3000 315 125.53 113.93 44 I 33,42 001[
93.05 0.00 15.898 0 1.5 -97.98 0.24 0.22 3000 315 125.53 113.93 436 986 93,42 90193.05 0.8 15.898 0 1.5 -t7.16 0.24 0.22 3000 315 125.53 113.93 4246 96 13.42 1O01693.05 80.0 15.898 0 1.5 -17.16 0.24 0.22 3000 31925.53 113.93 4 36 2 101

932,05ý 9.8 15.898 0 1 9.5 -17.16 0.24 0.22 3000 315 125.53 113.93 4246 96 9342 101.5
93.05 0m00 15.8998 0 1.5 -17.96 0.24 0.22 3000 319 125.53 113.93 4246 a6 83,42 101.
93.05, 8.00 15.899a 0 9.5 -17.98 0.24 0.22 3000 315 125.53 113.93 4M4 N 3.42 101909
93.05 0.0 15.899 0 1.5 1 -7.98 0.24 0.22 3000 315 125.53 993.03 42" 95 3,42 3 Orl

93.05 000 15.891 0 9.5 -17.18 0.24 0.22 3000 315 925.53 113.93 424 96 83,42 901
93.05 8.00 15.899: 0 1.5 -17.16, 0.24 0.22 3000 319 125.53 193.93 424 96 93,42 901
93.05 0.00 15.891 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 42 95 3,42 1901.57

93.05 0.00, 95.89 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 424 95 93,42 01.5
93.05 9.00 15.899 0 1.5 -17.1A 0.24 0.22 3000 315 125.53 113.93 434 6 913.42 l101

93.050 0.80 5.8980 0 _ 1.5 -17.19 024 0.22 3000 319 125.53 113.93 4246 96 32 901.5
93.05 0.00 15.898 0 1.5 .17.16 0.24 0.22 3000 319 125.53 113.93 4w es " 101.5
93.05. 0.00 15.898 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 4346 95 93,42 101.57
93.05 8.8 15.49W 0 1.5 -17.18 024 0.22 3000 315 125.53 113.93 42 9 934A2 101.5?
93.05 0.00 15.89Z 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 4246 9 .42 10106
93.05 0.0 15.8986 0 O-0 1.5 -17.16 0.24 0.22 3000 315 125.S3 113.93 434 95 93,42 0010

93.05 0.90 15.899 0 195 -17.16 0.24 0.22 3000 319 125.53 113.93 42 95 no 101A7
93.58 8.00 15.898 0 1.5 -17.16 0.24 0.22 3000 315 125.53 113.93 4346 95 3,42 001
693.00 0.00 15.8989 0 9.5 -17.1T 024 0.22 3000 315 125.53 113.93 4246 90 2342 to90

93.05 OM0 15.898 0 1.0 -17.160 024 022 3000 3M5 125.53 113.93 4246 95 S34 M1.A7
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Time Tu"e SISI

hrm Tt..e rho Cp kn k VW1 Re Pr T2- ave rho I cP mu 6 i Re Pr kmelel kmeta y612-F) P ;!F)
32.91 131.31 61.38 0.8979 3.38E.04 0.374 5.608 55.307 3.2499 1579 100.14 S1.U 0.CA" 4504 0&3W 3142 101*0 4.564 1180 8.783 159.98
37.54 129.66 61.42 0.9978 3.43E.04 0.373 6.609 54.539 3.3021 15689 6.76 W2.60 OM6W? 4.644 0.362 362 106.476 46 1163 8.777 159.83
43.10 128.00 61.46 0.9977 3.48E-04 0.373 5.609 63.772 3.3558 1559 03 U. &W? 4A1544 &6 3s 06.64 47U 1162 8.771 159.67
60.02 126.35 61.49 0.9977 3.53E-04 0.372 5608 53.008 3A109 1549 6O6.1 1 0A 4443E, 0.361 3A02 1030 46 110 6.78e 5 159.51
58.58 124.69 61.52 0.9976 3.59E-04 0.372 6.609 52247 3.4676 1539 8. 62I *AM 4.64 0.31 3.6 105.M 4W 1176 8.760 159.35
68.79 123.04 61.56 0.9975 3.64E-04 0.371 6.609 51.408 3.5259 1529 98.25 G= 07 47M64 1 0.361 3A2 184.7M 446 I17 8.754 159.18
84.39 121.38 61.68 0.9974 3.706-4 0.370 6.609 50,731 3.5858 1619 57.67 92,2 0.9676 41644 0.361 3*3 104.3N 4.631 1170 8.749 150.02
93.0 119.73 61.62 0.9974 3.76E-04 0.370 5.609 49.977 3.6474 1508 WAS 92.03 0.I976 40644 0.361 362 103,*45 41643 1173 8.743 158.85
93.99 119.73 61.62 0.,974 3.764E04 0.370 6.609 49.977 3.6474 1508 67.50 63 0."71 4.JE44 0.381 3162 103*4 463 t073 8.743 158.85

3.99 119.73 61.62 0.9974 3.76E-04 0.370 6.600 49,977 3.6474 1508 67.0 U6 0. 4.70E604 0.351 31M2 103.5 4163 1173 8.743 158.85
3.5 19.73 61.62 0.8974 3.76E-4 0370 6.608 49.977 3.6474 1508 67.50 6203 0.6-T7 4.TOE04 0.361 3.2 1089*4 4*6 1173 8.743 158.95

93.06 119.73 61.62 0.9974 3.76E44 0.370 6.608 49.977 3.6474 1508 67.60 62.3 0.6676 4.7E04 0.361 3163 103.45 4166 1173 8.743 188.85
9305 119.73 61.62 0.9974 3.76E-04 0.370 5.609 49.977 3.6474 1508 67.60 6203 @16 4.76644 0.361 3U62 063*45 4.683 1173 8.743; 158.85
93.05 119.73 61.62 0.9974 3.76E-04 0.370 6.609 49.977 3.6474 1608 97.60 6203 0 .976 4.701E44 0.381 3AW 103.695 41663 1173 8.743 158.85
93.99 119.73 61.62 0.O974 3.76E-04 0.370 5.609 49.977 3.6474 1608 97.50 6203 057 4.70E44 0.361 3A82 103945 41663 1173 8.743 158.85
93.05 119.73 61.62 0.9974 3.7SE-4 0.370 6.609 496977 3.6474 1508 6716 62= 0.0675 4.70E44 0.361 3J.62 103,*46 4143 1173 8.743 158.85

3. 11.73 6162 09974 3.764-04 0.370 6.609 49,977 3.6474 150$ 9571D 6285 MOD?$ 4.70E104 k361 3*6 589U*4 44 W173 8.743 158.85
. 119.73 61.62 0.174 3.76E-64 0.370 6.609 49.977 3.6474 1508 671 6.03 MOM 4.7E.04 0.361 3u 103*4 4.6643 1173 8.743 158.85

3.9 118.73 61.62 0.9974 3.76E-04 0.370 5.609 49.877 3.6474 1508 6716 6-03 04078 4•.•E404 M.51 3A12 103.00 4.6 1173 8.743 158.65
93.05 119.73 61.62 0.9874 3.76E-04 0.370 S.609 49.977 3.6474 1508 97.3 62.3 0.0676 4.T744 0.361 32 10352 4I 416 1173 8.743 158.85
92.05 118.73 61.62 0.9974 3.76E-04 0.370 6.608 49,977 3.6474 1508 97.0 &M MOM 4.70EW4 M.351 3A2 103,90 4.063 1173 8.743 158.85
93. 119.73 61.02 0.9974 3.76E-4 0.370 5.608 49.977 3.A474 1508 97.60 620 0.11M 4.064E4 0-61 3.6 106 4."3 1173 8.743 158.95
92.99 119.73 61.62 0.8974 3.76E-04 0.370 5.609 49.677 3.6474 150 97M 6M M1M 4.70E5.4 0.361 3162 103*4 4A663 1973 8.743 158.65

3.0 119.73 61.82 0.9974 3.76E-04 0.370 5.609 49.977 3.6474 1508 071 S8 0.6175 4.76E44 0.361 3A 165*40 4A1143 1173 8.743 158.85
3.0 119.73 61.62 0.9974 3.76E-04 0370 5.608 49.977 3A8474 1508 6975 6203 0.907 4.701404 0.361 31w 1036 464 1173 6.743 158.65
3.05 119.73 61.62 0.9974 3.76E-04 0.370 5.609 49.877 3.6474 1508 97.60 6213 0.9071 4.7D646 0361 3.G2 103.45 4*3 1173 8.743, 158.85
3.05 119.73 61.62 01674 3.76E-04 0.370 5.608 49,977 3.6474 15089 7.50 6%2ý63 0*6 4.76644 0.361 3162 103.945 4A13 1173 6.743 158.85

93.0 119.73 61.62 0.9974 3.76E-04 0.370 6.609 49,977 3.6474 1508 97.60 M0 0."676 4.7•604 0,361 3•S2 103.646 41643 1173 8.743 156.99
93.05 119.73 61.62 0.174 3.76E-04 0.370 6.606 49,977 3.6474 1508 97.150 2.03 016 4.70E604 0.361 3A82 I133419 4*63 1173 8.7437 158.85

119.73 61.62 0.9974 3.76E644 0.370 5.609 49,977 3.6474 1508 9716 0 2.63 0M78 4.70544 0.361 31 103A 1173 8.743 158.05
S 119.73 61.62 0.9974 3.76644 0.370 6.609 49,677 3.A474 1508 97.10 3 OM 4.706-04 0.361 3*A6 103.40 4A143 1173 8.743 158.86

93.99 119.73 61.62 0.9974 3.764E-4 0.370 5.608 49.877 3.6474 1508 9716 9.3 am 4.76E44 0361 10346MM 41663 t173 8.743 158.85
93.9 119.73 61.62 0.9974 3.76E-04 0.370 5.609 49,977 3.6474 1508 57.10 6. 0".16 4. 70E44 0MM1 39 13.614 4143 11 73 8.743 158.85
93.05 119.73 61.62 0.9974 3.76E-04 0.370 5.609 49.977 3.6474 1608 9716 62.63 01 4.7E-04 0.36 6 103M*)46 4.6663 11'3 8.743 158.85

CI..PM--44-3 At2-2_SDC_CoowdoWn'rrne185IQx s; Cooldoor3 3129r2008,12:51 PM



Calc 17321-014W-44-3, Shutdown Cooing Tim2 Aftachmont 2, Pape 86

I I I I
Time SDC HX tube side

I
=OC MX "t.5 ade SDC DyI Tt,o ITs,oIterate Iterate

ýth.wý CCW Duty Totab . CCWHx CCW Dot, CCWCCFlowM p.r X Temp

+ . ~ t I ~ I

32.91
37.54
43.11
W00
58,5
68.79
84.3
93.0!
83.01
93.0.1
93.0!
93.0.1
93.09,
93.0!

8 3.0FY
93.0

93.0!83.01
93.61
83.01'
83.01.
03-.0!
93.0

93.0
83.0f1
93.M
93.601
93.0
83.0.1
83.0!
93A.0
93.01'

1 Wp Cr NTU ,ecbvenm DT I Tto W WCp Cr NTUIS Vene DTv T$.o

1,477,058 1,473,968 0.700 0.545 0.364 16.43 123.10 2.111,317 2,108, 40 /A 4MA OW86 11M6 105,L
1,477,917 1,474,699 0.700 0.544 0.364 15.74 121.79 2,11t,482 21606,88 #WA W 9M P1A 11* 10962
1.478.764 1.475.423 0.700 0.543 0.363 15.04 120.48 2,11•8I6 2,106,709 PA P446 PW 10.54 186
1,479,601 1,476.139 0.701 0.542 0.363 14.35 119.17 2.111,a10 2.10DM6 PA P" 34 18.06 104.03
1,480.426 1.476,848 0.701 0.542 0363 13.68 117.89 2,111.2• 2,197,012 ~ P" P4A 6,56 103.42
1 A81.239 1,477.548 0.701 0.541 0.362 12.97 116.55 2.112.134 2.107,163 P" PM PM 6,10 t10 0
1,482,040 1,478.240 0.701 0.540 0.362 12.29 11524 2.1122%54 2.107,315 MA a" PM 9. 102.18
1,482,830 1,478,924 0.702 0.539 0.361 11.60 113.23 2.112,454 2,107,400 U4A OMA S" 614 161.8
1482M0 1,478,924 0.702 0,539 0.361 11.60 113.93 2M12,454 2,.7*6 PM PM PM 98.14 t0617
1.482,830 1,478,924 0.702 0.539 0.361 11.60 113.93 2.112•4 2,11••7,46 MA a" ~• .14 101.67
1.462,830 1,478,924 0.702 0539 0.361 11.60 113.93 2,112,454 2.107.40 P" M P .14 10157
1.482,530 1.475.924 0.702 0.539 0.361 11.60 113.93 2,112,454 2,107.46 WM •" M 5.14 101.•7
1,482.830 1,478.924 0.702 0.539 0.361 11.60 113.93 2.1t2,454 2.107,411 PM P" PM 6.94 100lM7
1,482.830 1,478.924 0.702 0.539 0.361 11.60 113.93 2.12,454 2,107,406 M P PM 8.14 101.8p
1,4682,0 1,478,924 0.702 0.539 0.361 11.60 113.93 2,112.4• 4 2.10•7,4•, • PM P 8.14 169.87
1,482.830 1,478,924 0.702 0.539 0.361 11.60 113.93 2.192.454 2,107AN88 *M M PM 64 MAT,87
1,482.830 1.478.924 0.702 0.539 0.361 11.60 113.93 U12,4•1t 4 2.t0746 MA PM P PMA M,4 101171
1.482.$30 1,478.924 0.702 0.539 0.361 11.60 113.93 2.10 2A44 2.107.486l A PM PM 8.14 101.57
1,482,830 1,478,924 0.702 0.539 0,361 11.60 113.93 2,112A,4 2,107,456 PM ~ *" 8.14 1069.7
1,492.830 1,478,924 0.702 0.539 0.361 11.60 113.93 2,112,414 2.107.4•9 PMA PM ~ 8.614 160.57
1.482.&30 1,478.924 0.702 0.539 0.36I 11.60 113.93 2,112,464 2.007,4f6 PM ~ 3M U,4 10.,7t
1,482,830 1,478.924 0.702 0.539 0.361 11.60 113.83 2:11:9 2,107 PMW P" PM &14 101.5•
1,482.830 1.478.,24 0.702 0"538 0.361 11.60 113.93 2.1,244 2:107.A46 PM A M M V,14 900.57
1,462,820 1,478,924 0.702 0.539 0,361 11.60 113.93 2.t12.4 2.19,46W PM aP ~ 6,94 101.57
1,482,830 1,478.924 0.702 0.139 0.361 11.60 113.93 2,112,4 2,107,468 PM SPM P 6.14 160.57
1,492.830 1,478,924 0.702 0.539 0.361 11.60 113.93 2•112,464 2,1074A PM pM PM 8.14 101,87
1,462,830 1:478.924 0.702 0.539 0,361 11.60 113.93 2.9I0464 2.107AOS PM P PM 6.14 10.•7
1.482,830 1,478,924 0.702 0.539 0.361 11.60 113.93 2,112.454 2,10DIA 74 P P PM 614 101.57
1,482,8M0 1,478.924 0.702 0.539 0.361 11.60 113.93 Z112,454 2.107• O PM P RM M14 161.57
1,482,830 1,478,924 0.702 0.539 0.361 11.60 113.92 2, 12,454 2.107,48B PMA P PM L94 MAI57
1,482.830 1,478.924 0.702 0.539 0.361 11.60 113.93 2.12,054 2.107,6 PA M pM 6.14 101,7
1,482.M0 1.478.924 0.702 0.539 0.361 11.60 113.93 2,12.454 2107A466 SPM P PIM .14 101.57
1,482,830 1,478,924 0.702 0.539 0.361 11.60 113.93 2J.2,454 2,107.466 P P . P 614 10M.57
1,482,830 1,478,924 0.702 0.539 0.361 19.60 113.92 2,112,454 2,107.450 PM PM PM M,14 101.57

24.22 123.10 105.99 7.358 31.57 8,900 3 10.52 94.39
23.21 121.79 105.27 7.358 30.56 0.100 3 10.19 54.26
22.91 120.48 104.65 7.358 29.55 ,100 3 9.85 94.12
29.19 119.17 104.03 7.358 28.54 0.900 3 9.11 93.98
20.18 117.88 103.42 7.358 27.53 8.100 3 9.18 93.64
19.17 11 6.55 102.80 7.358 26.53 8,100 3 8.B4 93.70
18.9 115.24 102.18 7.358 25.52 8,100 3 8.51 93.56
17.16 113.93 101.57 7.358 24.51 8,100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 0.100 3 8.17 93.42
17.16 113.93 101.7 7,358 24.51 8,100 3 8.17 , 93.42
97.96 113.:93 101.57 7,358 24.51 8.100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 8.100 3 8.17 93.42
17.16 113.93 101,57 7.358 24.51 0,100 3 8.17 93.42
17.96 113.93 101.57 7.358 24.51 8.100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 8,100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 8.100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 89100 3 8.17 93.42
17.19 - 113.93 909.57 7.358 24.51 8.100 3 8.17 93.42
97.16 913.93 909.07 7.258 24.51 8,100 3 8.17 93,42
17.16 113.93 1017 7.358 24.51 8e10 3 8 3.42
17.16 113.93 101.57 7.358 24.51 8,100 3 8.17 93.42

17.16 113.93 101957 7.358 24.51 8,100 3 8.17 93.42

17.16 113.93 101.57 7.358 24.51 8.100 3 8617 93.42
97.96 113.93 101.57 7.358 24.51 8,100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 8,00 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 89,00 3 8.17 9.42
17.16 113.913 101.57 7.358 24.51 8.100 3 8.17 93.42
17.16 113.93 101.57 7.358 24.51 8,100 3 8.17 93.42

17.16 113.93 101.57 7.358 24.51 8,100 3 .817 93.42

17.16 113.93 909.57 7.358 24.51 8,100 3 8.17 93.42
17.• 11 3.93 101.57 7.358 24.51 8,100 3 8.17 93.42
17.16 11393.3 101.57 7.358 24.51 8,100 3 8.17 93.42

17.16 113.93 101.57 7.358 24,19 K10,0 3 8.17 93.42
17.16 113.9:3 101.57' 7.358 24.51 8,900 3 8.17 93.42

9Pe

Calc-PM-44-3 At2-2 SDC CooldoerTime18500Q.x-; Cooldo3 23
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Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 87

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
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Calc 17321-0-P I-44-3, Shutdom Coong Time. Attachment 2. Page 88

Shutdown Cooling Temperature Transient with 9OF River Water SDC Hit
Fouling 0.001 hrF-sqf49t1 u, CCW Hx Fouling - 0.004 hr.F44qfntu

InitiRC T em a.e,F 301 SDC HX CCW HX
Inte Time 2 2754 Shell FilS Muter 0.09751
RCS Temperaure after 8 hor 163.56 'Shl Film Re por 0.61709
Trime atr tp to 130F Primary Coolart Temp 26.41 766 Inat CCWto SDCH. 1650 Shell Film Pr pwe- * 0.333"
Time aftew SOC 6in1on to 130F PC Temp 24.4 CCW Flor Step Tenp 2715 For*og (totd - lobe od) 0.001 0U004
Decary heat equilixum at 9OF rier temp 24.75 CCW Flow S" Sow 4246 0.00411 0.004

Time Step O(D) P(pp) P(p) Podc Total 0 dTrc Tbe Tube

h IM degFr 0, m P Tti Tt,o 0, gpm Pi TO.i T.,o

2.00" 0.1 54.96 1i 1.5 -132.18 -57.72 -2.47 3000 315 350.00 253.88 110 11 7.54 34.8
2.10 0.10 54.107 18 1.5 -129.52 -55.91 -50.83 3000 315 344.75 250.76 9IM0 90 117114 25.16
220 0.2 53.300 1 1.5 -126.94 -54.14 -49.22 3000 315 339.67 247.73 ON50 06 116M 257.79
2,40 0.M0 51.822 1i 1.5 -121.92 -50.60 -46.00 3000 315 329.83 241.64 9Is" 96 tIUl 2M1
2.60 620 50.500 Is 1.5 -11722 -47.23 -42.94 3000 315 320.63 236.31 9560 N0 114.72 26463
2.80 020 49.315 10 1.5 -112.84 -44.03 -40.03 3000 315 312.04 231.13 11 60 8 3,11 239102
3.00 6.20 48215 18 1.5 -108.74 -41.02 -37.29 3000 315 306.03 22629 9150 a 1131
3.20 020 47.223 1i 1.5 -104.91 -38.19 -34.72 3000 315 296.57 221.77 150 95 112212
3.40 020 46.307 18 1.5 -101,35 -35.54 -32.31 3000 315 269.63 217.55 15o 86 111.70
3.60 0.10 45.460 1i 1.5 -98.03 -33.07 -30.06 3000 315 263.17 213.60 950 96 111M 219.45
3.70 0.M0 45.059 18 1.5 -96.49 -31.92 -29.02 3000 315 280.16 211.77 1to" 60 190.7 217A4
3.80 0.0 449673 10, 1.5 -94.96 -30.82 -28.01 3000 315 2772. 209.99 16t6 95 99545 215A0
3.906 0.10 44.300 16 1.5 -12682. -92448 - 6.6,0 3000 315 274.46 164.91 436 965 9943 178
4.00 0.90 43.939 18 1.5 -122.32 -58.88 -43.53 3000 315 268.78 162.22 4246 9U 95 17432
4.10 0.20 43.590 18i 15 -118.59 -,..50 -60.4 3000 315 263.43 179.6 4365 11 4. 1111 71.89
4.30 020 42.924 18 1.5 -111.55 -49.12 -44.66 3000 315 253.33 174.65 436 5 193.$ 1707
4.50 020 42.291 10 1.0 -105.31 -43.51 -39.56 3000 315 244.40 170.55 436 95 112A5
4.70 020 41.708 18 1.5 -99.78 -38.57 -35.07 3000 315 236.49 166.71 426 8 9 99AO 1541.12
4.90 020 41.150 18 1.5 -94.8M -3423 -31.12 3000 315 229.49 16329 42" 80 95 955.9
5.10 0,20O 40.622 18 1.5 -90.52 -30.41 -27.65 3000 315 22325 16024 42465 95 0.5 ,2 IA
5.30 0.20 40.120 18 1.5 -86.7 -27.05 -24.59 3000 315 217.73 157.51 426 96 915.7 150.77
5.50 0. 39.643 Is 1.5 -8323 -24.09 -21.90 3000 315 212.8t 155.08 42 9U 10611 W4A
5.70 0210 39.188 18 1.5 40.18 -21.49 -19.53 3000 315 209.43 152.80 436 66 95•43 W4A
5.90 020 38.754 18 1.5 -77.45 -1920 -17.45 3000 315 204.52 150.6 4265 95 0715 1944*0
S.10 020 38.339 18 1.5 -75.01 -17.16 -15.61 3000 315 201.03 149,20 4M 9U 155.0 142.40
6.30k 9 37.941 0 1.5 -72.84 -33.38 -30.36 3000 315 197.91 147.64 4246 95 90.15 093
649 C0 37.5$0 0 1.5 - -29.54 -26.86 3000 315 191.64 144.5a 436 66 16515
6704 O 37.194 0 1.5 -4.86 -26.17 -23.79 3000 315 166.40 141.00 425 6 2 135.5
6.90 620 36.643 0' 1.6 -61.55 -23.21 -21.10 3000 315 181.71 139.44 4260 25 9 .97 M

7.W0 0920 35.504 0 1.5 -50.62 -20.61 -18.74 3000 315 177.49 13729 4365 991032" 13"1
7.30 lm 36.178 O1 1,5 -56.01 -18.34 -16.67 3000 315 173.74 135,37 4365 9915 2A2?1.
7.50-' 020 35.8631 -53.70 -16.34 -14.85 3000 315 170.40 133.65 436 55992A1 1275
7.70: , T, -51.64 -14.58 -13.26 3000 315 167A3 132.12 426 96 19. 126M
7.9o 020 35-IN 0 I.5 -4.81 -13.4 -11.385 3000 310 164.76 130.75 4365 95 9Q1,4
8.10 020 34.993 0 1.5 -48.16 -11.68 -10.62 3000 315 162.41 129.53 43 6 951831 124.Z6
8.30 020 34.708 0' 1.5 -46.70 -10.49 -9.53 3000 315 18029 128.43 465 6 95I*•l 13.24
8.50 0.21 34.442 0 1. -45.30 -9.44 -8.58 3000 315 158.38 127.43 4365 95 9.56 1"
8.71 0.24 34.16 1.5 -44.12 -8945 -7.68 3000 315 156.56 125.49 426 6 95 5 •.1 1269
8.95 O.27 33.375 0 1.5 -42.87 -7.49 -6.81 3000 315 154.74 125.54 435 50 16525 1,
9.22 O.30 33.555 0 1.5 -41.61 -4.56 -5.96 3000 315 152.93 124.59 436 96 I95.9 1t!3
9.52 063 403 0 1.3 -40.36 -5.66 -5.14 3000 310 1M1.11 123.64 4246 9 1 1575 95
9.87 9.4-2 3238151 0 1.5 -39.11 -4.79 .4.36 3000 315 14929 122.69 426 95 5630 19180

1029 5 320 2291.5 -7.86 -2.80 -3.62 3000 315 147.47 121.73 436 95 5025 11725
10.79 0.9 31386 0. 1.5 -36.61 -323 -2.93 3000 310 145.66 120.78 4345 95 "D 1M1A
1129' 0.6 31.423 0 1.5 -35.60 -2.68 -2.44 3000 315 14420 129,01 426 95 165 115.73
11.79 0.0 30.986 0 1.5 -34.77 -2.26 -2.07 3000 315 142.98 119.37 436 96 55.5 915.10
1229 0.90 30.573 0 1.5 -34.06 -1.99 -1.80 3000 315 141.94 1108.2 434 95 " 11
12.79 0.8 30.182 0 1.5 -33.44 -1.76 -1.60 3000 315 141.04 118.34 4265 65 9.16 114.

13298 0310 29-1 00 -332.89 -1.5 -1.44 30 31 140.24 117.I9 46 66 " 113*
13.79 O00 29.457 0 1.5 -32.46 -1.44 -1.31 3000 315 139.52 117.54 4256 66 W. 91330
1420 0350 29.120 0, 1.5 -31.65 -1.33 -1.21 3000 315 13807 117.19 4246 86,5 .1 1`13.5
14.79 0.50 28.799 0 i65 -31.54 -1.24 -1.12 3000 315 139.27 116.87 4266 96 VA15 192,?

Calo-PM-44-3 At02-2 SDCCooldoowTimel850M le; Cooldo3 03rQ/200, 12:51 PM



Cau 17321-011n- 44-3, Shutdu Cuufng Ti2 Afac- 2, Page 89

-4 .4 -4 4 -4- -4- .4- -4 -4 4- -4- + -4-- --4

Time Tube

h. TV.1kVj R , h TL. M C Re Pt h (66,lo kmold U44yI - I I I I 3.2-F)

2.00 301.94 599 1021 1.23E.04 039m 509 13.224 1.1465 22 92 16.11 663 0.9 2.1944 0.2 6 not 66,661 9.581 320.73
2.10 297.6 55.78 1.027 1,2E-04 0.396 560 136,239 1.1640 2282 1M an t0 2. 0 1.561 065 2M4 604 9.564 329.9
220 293 70 55936 1-.0293 I .27E-04 0.,296 5.609 9 34511 1.ý1817 2272 167.1$3 O 66.4 9.0 2 21E-46 0.296 1.6 63&73 2M=62 6D 9.547 325.16
2.40 263.3 564.30 1.02289 9.31E-04 0.396 SAM0 130399i 12192 2251 1"53 "64 1.65 227E.04 OW6 1.M 61,537 11176 663 9.514 323.6-0
2.60 278.47 56.62 1.0206 1.35E-04 0.396 5.09 127.461 1259 2231 1.78 6. 1.002t 23304 03"66 1.651 . 6 9,3 322.0
2.80 271.56 56.0 1.016 1.40E-04 0.396 5A09 12420 1. 2.10 1." 6W 1.0021 2. 4 0 131 87.7 2.. . 8 9.40 320.3
3.00 205.16 57.17 1.0169 1.44E-04 0.396 5.60 121130 1.329 2190 173.3 6T 71 106 3 4 0.M 1.6 65.767 2-2776 6s 9.421 319.21
3.20 29.17 57.41 1.0153 2.48E-04 0.396 5.609 116.30 1.M7 2171 17 60.76 1,0015 2A666 0.364 f16 04.146 2.3M7 = 9.393 317.$S
3.40 253.59 57.6 1.0139 9.626.04 0.396 5.609 115515 1.4M 2152 16. 60.83 1.12 252644 0.364 9.501 11264 2.376 964 9..367 316.96
3.60 246.39 57.3• 1.0127 2.9S6-04 0.39 5.609 112,96 1.4380 2134 160.3 106 1.00 2-59-04 03 83 -31 61,163 2,6235•" 9.343 315.72
370 245.96 57.62 1.0122 1.S6E-04 0.395.609 111,774 1.4553 2120 1N46 OW 1.64 23E-4 0.6 9.61 so= Z.46 647 9,332 314.73
3.60 243.63 5801 1.0117 1.606-04 0.395 5.609 110321 1.4726 2117 92A 60.63 I.0W 2,5504 0.3m •5 76.57 24676 am4 9.321. 314A.
3.90 229.68 5A0 I 96B56 1. 72E-04 03•6• 530 102,741 1.557 2053 140.71 .25 CAN 217544 0.375 335 162A12 2.M t93 9229 301.76
4.00 225.50 5926 1 00991 I76-04 0.39 5.m 10.0S I1 219 2037 U60 6125 0.686 3.1544 0.376 3662 106.463 216 1364 9,212, 30• 4
4.10 221.355 58A2 1.074 166-04 0.33 5.609 98,9761 12.5 2022 143.3 61.31 0.66 3 44 0.377 36 1651442 2.91 5346 91 3930, 214.09 59.71 9 006, 1,- 6-04 0.32 530 95,36 1.2324 1962 140.36 61.37 0.6 3.13E64 0.376 3.62 154643 OO •66 347 9.163 3M7.4
4.50 307.48 58.96 1 0059 1.95E-04 0.39 5. 92.75 12.705 16 .66 1.42 0.661 32E04 0.375 3362 1501,M 3.0696 1337 9.139, 355.54
4.70 361.60 5918 10043 2.02-04 0.39 5.609 8,9 12.794 1939 1323 51.46 0.96 3.27E-4 0.7 332 41 3 3.1346 1322 9.111 353.76
4.96 196.30 59.36 1.067 2.06604 0.390 5309 96,6196 1.351 1996 133.13 61*0 0.-66 3-13E44 0.374 336 045,727 3.16U4 1636 9.089 392.17
5.10 161.75 5913 1.0030 2.15E-04 0.369 6309 SA .oo334 1.66 199 131.6 6130 6 339404 0.33 3M2 1043,41 3.7 1313 9.069 350.70
5.3 167.2 59671 0029 221E-04 0.396 5309 52.304 2.0937 1679 126.57 61.66 6.96 3A. 4 0.373 3362 141,375 3.3400 1936 9•592 349.37

.5.0 163.64 59.79 9.0021 226E-04 0.36 9.606 60,496 2.1070 1 906 6 13 . 6366 365.04 0.312 3M2 195a 3,35 1365 9.039 349.19
5.70 10.66 59.96 9.097 2. 31E-04 0,367 530 76699 2.9566 9842 126.76•0 6136 0.66• 31.• 0.372 336 137ý6 MOM 1366 9.022 347.R9
9. 1 177,73 60.00 9.0094 2.366-04 0.386 530 77,457 22030 1926 92006 :6 1. 0.9m 3.685.4 0.371 335 136521 3.4432 6121 9.010 346.59

11 , 12.0 5• , ,• 034 . 95 3 3 1• 1246 .6 O.O 3,-4• 0.3 1• - i 1206 8• 2

6190 175.12 60.00 1.9699 2.40604 0.36 536 76,1977 2.2458 915 1 6 0 6 0 3.6 13i45 3476 96 .9 345.15
6, 1 72.177 60.96 9.0009 2,44E-04 0.385 S.60 75,032 228694 1604 12336 S1AN 0.666 3.66644 0.371 3=6 134.1066 3.5133 1252 iW33

6.90 198.2 60.30 0060 262E-04 0,34 530 72,809 2.3066 1761 121,71 61M C06 31E44 0.376 302 131,666 3.570 1276 8.967' 342.64
6.70 964.16 60.2 1.0069 260-04 0.303 530 70.847 2.4419 1760 125.6 61.71 0.9162 3.74E44 0.376 362 126.64 346 1266 8.746 341.19
6.96 960.97 60.33 0.9 l 2.67044 0.32 5M2 69,118 2.5127 1749 I16 61.73 63662 2.6E44 0.366 352 120"D 364 13 8.931 229.85
7.9•0 157.36 60.2 0999 2.73E-04 0392 5.609 67.576 2.5796 1724 117M 51.5 03661 334544 0.26 3m 125.34 17453 0256 8.9197 39.6
7.30: 954.59 60.79 0.966 2.796-04 0.399 5309 860299 2A336 1708 116.21 69.77 5.966 336544 0.36 3363 12.62M 3.7101 1253 8.904ý 337.34

174. 1 62.03 60,7 68 0.969 2685604 030 5309 65006 2363 1695 101.26 6135 0666 33.2E04 0.366 3652• 124,163 3.4396 1346 8.892 320.54
70 1949.7 60.64 0.9 2.90604 0.376 539 63,932 2.7485 1963 118.430 6181 0.96 3.46 0.357 #363 192.837 3.1611 0245 8.812, 335.6

7.0 147.77 60.90 0. 6689 2 696E-04 0.376 5,60 62,975 2.7666 1672 I13.4 5.51 0.666 336644 0.367 3382 1224696 319M 1362 63873 334.84
6.-10 45.67 60.94 0. 9OX 2"68-04 0.378 S.60 62.121 2.6 406 1662 112.711 61.8 0.9110 4.02E44 0.367 3.57 121,367 3,9 1236 8.8651 334.99
9.30 144.36 60.9 0557 3.03E-04 0.378 5309 69,257 2.6699 9653 112.13 61.63 0.676 4.55464 0.367 3=66 126,66 3.91105 1236 8.656 333.45
8.50, 942.99 69.03 0.966 3.07E-04 0.377 5,609 60.672 2.9196 1649 11936S 61.64 0.661M 4.08E.44 0.306 3M2 119,6" 33656 1234 8.652 332235
9,79 149.03 61.06 0.9665 3.106E-04 0.377 53909 60.036 231653 1627 11.66 01385 6*676 4.09E-4 0.26 3m5 11629 4365W 123t 6346 332228
9.95 940.94 69.90 0.9964 39i46-04 0.377 5.69 59,269 2.9636 1629 110.46 6136 6376 4.11E644 0.266 SW 106,69 4.3841 -1226 9.940 33t,70
9.22 939.76 69.93 06692 3176-04 0.376 5.669 58,719 330306 9621 I9663 S0IM C.9676 4.13E-04 0.-VA 3M6 118,021 4.6067 1337 8.834 339.11
9.52 913737 69.97 066982 3*296-04 0.376 5309 59,076 3M695 9693 16636 51.47 6.667 4.9544 0.36 3362 907.366 4,66 122 89329' 230.53
9.87 935.96 6920 0 868 3216-04 0379 5308 57.423 3.1902 1609 09636 61.6 5.667 4.165404 0.26 3M62 916.751 4.1046 122 6322 329.33

90.29' 934.60 6924 05599$ 32915-04 0.375 5.698 96,776 3.1469 9597 160.36 69.M 5.66 420E.04 0.366 315 116.116 4.0335 1230 93916 229.33
1079, 933.22 6927 0A 996 333-04 0.374 5309 96,924 3.19819 1599 167.71 61.6 0.6676 4.2E.04 0.366 3352 195,666 4.0653 1216 93810 326.73
1129, 932.'10 4920 0 .9976 3.36E-04 0. 374 9.609 59.699 3.2293 9592 107.26 61360 03576 4.24E044 02365 3.m 114,902 4.1665 1216 8.906 322924
91.79 139.17 69.32 0.7997 3 .39E-04 0 .374 9309 59,963 3.2542 9677 166.6 61.30 0.9678 4,28E04 0.365 3.662 114,560 4.1974 1214 8.802 327.93
92.29 920.39 69.34 0."997 3.496-04 0.374 93609 54.697 32799 1572 t66.54 61.91 0.678 427E-04 0.3U4 3382 114,201 4.2123 1 213 8.799, 327.4
92.79 129.69 69236 0.797 3.4315-04 0.373 5309 S4,4"6 3.3096 9568 060.3 61.61 6.967 4.3E-04 0-264 3M62 113,850 4.353 1212 8.796 327.96
13.29 929.00 69.37 0.997 3.456-04 0.373 5930 54,296 3.3297 9564 066.0 ON3 0C67 4.26504 0.366 3362 113,615 4.236 1211 9.793, 326.91
93.76' 928.53 6920- 0.9987 3.476-04 0.373 5309 52,965 3.3385 1961 t663 1.32 5567 4.39544 0.W6 3M62 113.26 4.2473 1210 8.799 326.60
94.29 126,03 69.40 0077f 3.462.04 0.373 5308 53.734 3.3S49 9165 0663 #C92 6.667 4*31E.04 0.364 2362 113.141 4.265 1260 6,.789, 336.44
14.79 927.57 61.41 0.9977 3.596-04 0.373 5.609 53.521 3.3701 1595 065.47 6132 SAM7 4.3544 0.24 3362 91212 4.6 1266 9767 326.2
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ýCCWHX Fwahnp 0

h3.rlee

2.08
2.18
2.25
2.4
2.68
2.99
3.08
3.28
3.4A
3.69
3.7(
3.89
3.90
4.90
4.1(

4.58
4.78
4.99

5.1M
5.3(
5.58
5.7(
5.98
6.1(
6.3X
6.9(
6.7X
6.9(
7.1M
7.38
7.5(
7.7C
7.98
8.1(

8.3(
8.71

8.98

9z
9.590

9.681

10.71
11.2i
11.71
12.25
12.71
13.21
13.74
14.28

SOC MX hke idd 8OC HXd dde. SCTDty Tf~ oSO uy Itoerte iterate Qc, ToW CCW CCW Outyo c I CCoW uty Flow # CCW fle pee HX
CCw
Te-p

117.54
w wcp

1.337.560 1.375210
1,342,117 1,377.945
1.346.477 1.386.582
1,354,767 1,385,654
1,362.338 1.390,356
1,369,252 1,394,714
1.375.567 1.398.752
1,381.337 1.402.491
1.386.612 1.405,955
1,391.43 1.409.163
1,393.656 1.410,650
1,395,790 1,412.083
1.397,816 1.410.82
1.401,897 1,413213
1.405.68 18.416.048
t,412,681 1,421,337
1.418.708 1.425,954
1,423,918 1,429,992
1.428,435 8.433.52
1,432.368 1.436.631
1.435.765 1.439.357
8,438,779 1,441.757
1.441,403 1.443.874
1.443.711 1.445.744
1.445.745 1.447,401
1.447,543 1.448.871
1.450.981 1,451.686
1,453,955 1.454,157
1,456,536 1.456,304
1.459.783 1,458.181
1,460,744 1,459,927
18462,461 1.461.273
1,463,969 1,462,547
1,465,297 1.463,67t
1,466,469 1,464.67
18467,509 1.465.551
8,468,432 1,466,338
1.469.304 1.467,083
1.470,166 8,467,821
1.471.023 1.468.554
8,471,869 1,469,290
1,472,708 1,470,000
1,473,537 1,470,714
8.474,353 1,471,418
8.475,009 1.471,894
1,475,549 1,472.452
1,A76.006 1.472.947
1.476,400 1,473,189
1,476,747 1.473,490
I4.77,058 1.473,7M5
1,477,341 1,474,805
1.477,600 1.474231

C,

MA
9N0A
MA
MA
MA
SWA
6NA
MWA
SWA
PWA
MA
MA

0.676
0.677
0.679
0,681
0.682
0.684
0195
A686

0198
0.6C8
O19
O190
0.691
0191
0.692
0183
0154
0195
0.695
O196
0196
0.697
0197
0.697
0,698
0.680
0n98
0.699
0.699
0169
0C699
0.700
0.700
0.700
0.700
0.700
0.700
0.700
0.701
0.701

NTU ttecel DT O Tt,o

MA #MA 96.12 253.69
MNA MA 54.00 250.76
MA #MA .94 247,73
MWA MWA 871.99 241.84
MNA MNA 54.32 230.31
MNA MWA 80.80 238.13
SWA MNA 77.74 226.29
MNA M/A 74.98 221.77
MWA MA 72.09 217.55
MNA MA 69.56 213.60
MNA MA 68,39 211.77
MWA MA 67,27 209.99
1.2"9 0.567 68.55 164.91
1281 0.565 86.56 182,22
1275 0.564 3.75 179.68
1263 0.562 78.48 174.85
81252 0.560 73.85 170.55
1.242 0.556 69.78 196,78
1233 0.556 96.19 163.29
1225 0.505 83.02 160.24
18218 0.553 60,21 157.51
18212 0,552 57.73 155.06
1,207 0.551 55.53 152.90
1202 0.550 53.57 150.95
1.197 0.549 51.63 149.20
1.093 0.549 5027 147.64
1.185 0,546 4726 144.58
1.178 0.545 44.60 141.86
1.171 0.$44 4227 139.44
11166 0.543 4020 13729
1.181 0.541 34.37 135.37
8.856 0.548 36.75 133.65
1.152 0.540 35.31 132.12
1.143 0.539 34.03 130.75
1.145 0.538 3219 129.53
81142 0.538 31.86 120.43
1,140 0.537 30.95 127.43
1.137 0.537 30,07 126A9
1.134 0.536 26.20 125.54
1.832 0.535 28,34 124.59
1.129 0.535 2747 123.64
1.127 0.534 26.60 122.69
8.824 0.534 25.74 121.73
1.122 0.533 2419 120.78
1.119 0.533 24.19 120.01
1.118 .532 23.61 119.37
1.116 0.532 23.12 816.02
1.115 0.532 22.70 118.34
1.114 0.532 22.32 117.82
1.113 0.531 21.9 117.54
1.112 0.531 281`7 117.19
1.111 0.531 28.39 116.87

so" 8"2" CeI

MAN78 866,63 06182

662.6AM 803,166 0.860

961,2A 863,0705 0.644

868,454 904,34 0*42
963,812 964A642 6.66
904,156 604,901 0*61

2,06,033 2,095,241 MWA
2,97,110 2.M,667 MWA
2*0M1034 2.06.9060 OMA
2 M.0246 2,696.404 MA
2:091,666 21.60122 MNA
2.60.0304 2,686,676 SWA

2.666.8 2,091,6 MVA
2*6,421 2663,681 MA

2.M.017 2,694,66 MWA
2*,0678 2,096,443 MWA
2AW25,4 2,6.025A MWA

2,099,784 2,67,86 MNA
2.100,668 2097.8 MWA
2,863,41 2W.93616 MA

2,169.667 2*,08,42 MA
2,10.W64 2*4,.643 SMA

2 0.18624 2,806947 MA

2.169"0 2.86,19 MA
2,196,482 2.101.189 P"6
2.10C,731 2,880,413 SWA
2,166,086 2.10100,6 MYA
Z.166,7 2,0084 MNA
2.100.M Z,9U.130 MWA
2,i823* 2,89,28 SWA
2,16V7*8 2.102W8 MWA
2,107,363 2,108,26 MA
2.197*G15 2,869,666 MA
2,107.M7 2,1065.29 MA
2,166*04 Z1069,416 MA
2.166,26 2,860.62 MA
2.100.404 213,86,6 MWA
2,166,63 3,103.$3 MWA
2,186,64 2,105,673 MA
2,160k746 2.,080653 MA
2,106*4 Z.104.145 MA

NTU oIfeeee. DTs IT.,o
1.63 0"33 847.14 296
8'20 O 144.10 28,1.
M180 0= 1410.10 257.71

8160 032 135,46 388.06
1396 013 80.18 24.63
.183 ,381 126.13 23016

1.76 0,38 12D.49 23310
t.787 0,331 I1G1 2254
8.76 013 012.14 33.8
1.750 CAW 16062 2819.4
1.748 CAW 156.66 217.41
1,743 CA 104.67 215.45
MA MWA 6616876.99
#WA MA 6614 174.22
MA MA 61A3 17118
MA M4A 6.48 86716
#MA M&A W902 81"
MA MA 47.72 15&12
MA MA 45.28 19".$1

A MNA 43262.6s
MA P" 41.40 18027
MNA MA 26.74 84716
MA Ma 3027 104.88
MA M 4A 316 11416
MA A 35,79 184240
MWA MA 3474 184.90
MWA MWA 312.71 183086

MA ~A 30.2 13&.34
MA MA 27.33 8V.3

MWA MA 3*83 1295
MA MA SA7 1827.

A OMA 24. 12&19
MA MA 23.71 126.35
MA MWA 22.02 1242
MWA MA 2222 123.24
MWA MNA 21.69 0 22.38
MA MWA 3,69 121150
MA SWA 328831206
MA MNA 12.19 118.M
MA MA 19820 Its."
MA OWA 8810 118.8
MWA MA 18.00 817.3
MA MWA 17A48 888.41
MA MVA 616.9 115.73
amA MA 1613 888.0
MA MA 16.18 814,6
MWA MA is1.018428
MA MA 1513 18316
MNA MA 15.40 18316
*MA MWA 16.18 11328
inIo& m 8616 1121

132.18 253.68
820.52 350.76

136.94 247.73
121.93 241.$4
117,23 238.31
81t284 233883

7.358

83954 gpm
139.54 8,100 3 46.51264.69

1 2651.01
) 257.78
( 251.06 "

7.7,
7.

136.88 8,100 3 45.63 117.04
134.30 8,100 3 44.77 116.56
12928 8.100 3 43.09 115.6t
124.59 0,100 3 4t,53 114.72
t2062 in00 3 40.A7 113.89

244.83 7.358
7-359

109.74 22629 233.60 7.358 116.10 8,100 3 38.70 113.11
104.91 221.77 228.54 7.358 112,27 8,100 3 37.42 112.38
101.35 217.55 223.53 7.358 108,71 .8,0 3 36.24 111.70
986.3 213.60 219.45 7.358 105.39 M,80O 3 35.13 111.06
96.48 211.77 217.41 7.358 103,84 8.10 3 34.61 110.76
94.•9 209.99 215.45 7.356 102.35 110.48

126.28' 184.91 176.99 7.358 133.64 8,100 3 4 34.55 116.43
122.32 182.22 174.T2 7.358 129.68 8,80 3 43.23 115.69
118.59 179,68 171.81 7.358 125.95 8,100 3 41.98 114.98
111.55 174.85 167.06 7.358 118.91 , 6,!00 3 39.64 113.64
10.,31 170.55 162.85 7.358 112.67 8,100 3 37.56 112.45
95.78 196.71 159.12 7.358 107.14 6,100 3 35.71 111.40

94A.8 163.29 155.51 7a358 10224 8,100 3 34.08 110.46
90.53÷ 160.24- 1 528W 7.366 97.89 8,100 3 32.63 109.62
9617 157.51 15027 7.358 94.03 . 6,100 , 3 - 31.34 810.87
83.23 155.08 147,95 7.358 90.59 8,100 3 30.20 10821
96.18 152.90 145.88 7.358 87.53 8,100 3 29.18 107.61
77.45ý 150.95 144."4 7.358 84.81 85100 3 28.27 107.08
75.01 149,20 142.40 7.358 82.37 8,100 3 27.46 100.61
72.84 147.64 140.93 7.358 80.19 .1 00 3 26.73 106.18
68.60 144,58 138.06 7.358 75.96 8,100 3 25.32 105.35
64,86 141.86 135.54 7.358 7222 8.100 3 24.07 104.62
61.55 139.44 133.30 7.358 68.91 8.100 3 22.97 103.97
58.62 13729 131.31 7.358 65.96 6.100 3 21.99 103.39
56.08 835.37 829.55 7.358 63.37 :8,880 3 21.12 802.87

53.7 833.65 127.99 7.358 61.06 6.100 3 20.35 102A8
51.64 132.12 126.55 7.358 59.80 8.100 3 19.67 102.01
49.81 130.75 125.35 7.358 57.16 8,100 3 19.05 101M.64
48.86ý 129.53 12424 7.358 55.52 G 8,A 3 88.51 . 101.31
46701 128.43 123.24 7.358 54.05 8,100 3 18.02 101.02
45.38 127.43 122.35 7.358 52.74 8,10 3 17.58 100.76
44.1 126.49 12IN50 7.358 51.48 :8,100 t 3 17.168 100.51

17 25.54 12065 7,358 50,23 8,100 3 16,74 100.26

41 Al 124 W9
40.36 123164
39.118 12269
37.86 121.73
36618. 120.78
3S.60A' 120.01
34.77 119.37
34•806 18.82
33.44• 188.34
32.89 117.92
32.40 117.54
31.95 117.19
3Al84 u 8I67

118.95 7.358 47.72 8.100 3 15.91
100.71
99.75

118.10
117T25
116.41
115.73

7.35a
7.358

46.41 , 8.100 3 15.48 9,.2545.28 8,100 3 85.07 96.25

11SI1

184.2

7.358 43.97 8,100 3 14,66 99.00
7.358 42.96 8 9.100 3 14.32 98.80
7.359 42.13 8,100 3 16.04 98.63

7,386 48.48 ,100 3 13.80 98.49
7.358 40,80 8,800 3 13.60 98.36
7.358 40.25 8,108 0 3 13.42 98.25
7,358 39.78 8,880 3 1325 98.15

113.83
113.55
11325
11297

7.3586 39.31 8,100 3 13.10
7.358 38.89 8a1i0 3 1296

98.06
9790
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