Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 91

SDCHx_| ] I | l

Time Step Q) P(pp) P(ip) Psdc | TotalQ dTre Tube Shell
mmBtu/hr degF/hr Q, gpm I Pi ! Tti Tto Q, gpm ‘ Pi ] Tsi l
1.5 -31.15] -1.16 -1.05 3000 315 13770 11658 4248 95 97.80
1.5  -30.79] -1.09) -0.99 3000 315 13748 11630 4248 95 97.83
1.5 -3045) -1.04 0.94 3000 315 13668  116.03 4246 95 97.78
1.5 -30.13 -0.98 -0.90 3000 315 13621 11578 4246 95 97.69
15 -29.82 -0.94 0.85 3000 315 13576 11556 4248 95 9763
0 15 2053 -0.90) 0.82 3000 M5 13533 11532 4246 s 98
0 15 2025 086 078 3000 35 13493 11510 4246 95 97.52
0 1.5 -28.9 -0.83 -0.75 3000 35 13453 11489 4246 95 9746
0 15] 2872 0.79) 072 3000 35 13416 11469 4246 9 97.41
o 15]  -284¢ -0.77 0.70 3000 315 13380 11450 4246 95 97.36
[ 15]  -282 -0.74 067 3000 315 13345 11432 & 95 .31
0 LSI 28.01 071 065 3000 NS 13341 14 € 95 9727
0 15 ; -0.69 063 3000 35 13279 11397 4246 % I
0 15 21 067 061 3000 315 13248 11380 4248 95 .18
0 15 27 -0.64 059 3000 35 13217 11364 4246 % M
0 1.5 . -0.62 057 3000 35 13188 11348 4248 % 910
[ 1. -0.61 055 3000 315 13180 11333 4248 95 9708
0 1 -0.59 053 3000 AMS LB 1A 4246 .  un
0 1. -0.57 052 3000 35 13105 113.04 4246 95 9698
[ 1 -0.55| 0.50 3000 35 13080 11290 4246 85 96.95
0 15 054 049 3000 N5 13054 11277 446 95 9691
0 1.5 -0.52 048 3000 M5 13030 11284 4248 95 96.88
0 15 051 046 3000 315 13006 11251 4246 95 96,84
o 1.5 -0.50 045 3000 M5 12283 1128 4246 95 9681
0 15 2561 -0.48 044 3000 35 12960 11226 4246 95 96.78
0 1.5] 047 043 3000 35 12038 11215 4246 95 9675
0 1.5 -0. 042 3000 35 12947 11203 4246 95 9672
0 15 -0.45 041 3000 315 12896 11182 4246 95 96.69
o 1.5! -0.44 -0.40 3000 315 12875 111.81 4246 95 9666
0 15 043 039 3000 315 . 12885 . 11170 4246 95 9664
0 1.5 -0.42 -0.38 3000 315 12836  111.60 4248 95 9661
[ 15 041 037 3000 35 12817 11150 4246 95 9658
0 1.5 -0.40] 036 3000 315 12798 11140 4246 95 96.56
0 1.5 -0.40 -0.36 3000 315 12798 11140 4246 95 9656
0 15 -040] 036 3000 35 12798 11140 4246 95 9656
0 1.5 -0.40 036 3000 315 12788 111.40 4246 95 9656
0 15 -0.40 0.36 3000 315 12798 11140 4246 9% 9656
0 5 -0.40 0.36 3000 315 12798 11140 4248 95 96.56
0 5 -0.40 0.36 3000 35 12798 11140 4246 95 9656
0 5 -2l 04 0.36 3000 315 12798 111.40 4246 95 9656
0 5] -2 -04 0.36 3000 315 12788 11140 4246 95 96.56
0 15 2451 -040] 036 3000 315 12798 11140 4248 95 9656
0 1.5] 2451 -0.40 036 3000 35 12798 11140 4246 95 9656
0.00] 2 (] 15]  -2451 -0.40 0.36 3000 315 12798 11140 4246 95 9656
31.29 o.m)I 22,607 0 1.5l 2451 -0.40 0.36 3000 315 12198 11140 4248 95 9656
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

I 1 ] ] ] l | ] ] I 1
Time Tube Shell
s Tave ' tho | cp mu | K l Vel ] Re Pr "‘;’f‘F';"' Trave l tho I cp I mu ] K ‘ Vel ‘ Re
1529) 12714 6142 09977 351E-04 0372 5609 53324 33844 1553 10530 6193 09978 433E-04 0364 3652
1579 126.74 6143 09977 3.52E-04 0372 5609 53139 33979 1550 10514 6193 09978 4.34E-04 0364 3652
1629  126.36 6143 09977 3.53E-04 0372 5609 52964  3.4107 1548 10499 6193 09978 4.34E-04 0364 3652
1679  126.00 6144 09976 3.55E-04 0372 5609 52799 34229 1546 10485 6193 09978 435E-04 0364 3652
1729 12565 6145 09976 3.56E-04 0372 5609 52642 3446 1544 10472 6193 09978 436E04 0364 3652
17.79  125.33 6146 09976 3.57E-04 0372 5609 52492  3.4458 1542 10450 6184 09978 436ED4 0364 3652
1829  125.01 6147 09976 3.58E-04 0372 5609 52,349  3.4566 1540 10447 6194 09977 437E-04 0364 3652
1879 12471 6147 09976 350E-04 0372 5609 52212 3.4869 1538 10435 6194 09977 437E04 0364 3652
1929 12443 6148 09976 3.60E-04 0372 5609 52,081 34770 1536 10424 6194 09977 4.38E-04 0363 3652
19.79 12415 6149 09976 361E04 0371 5609 51,954  3.4866 1535 104.13 61.94 09977 438E-04 0363 3652
2029 12388 6149 09975 362E-04 0371 5609 51833  3.4960 1533 10402  61.94 09977 430E-04 0363 3652
2078 12383 6150 09975 362E-04 0371 5609 51715 35050 1532 10382 6195 09977 439E04 0363 3652
2129 12338 6150 09975 3.63E-04 0371 5609 51602 35138 1530 10382 6195 09977 440E-04 0363 3652
2179 12314 6151 09975 364E-04 0371 5609 51493  3.5224 1529 10373 6195 09977 440E-04 0363 3652
2229 12291 6151 09975 365E-04 0371 5609 51,387  3.5308 1527 10364 6195 09977 441E04 0363 3652
2279 12268 6152 09975 3.66E-04 0371 5609 51,285  3.5387 1526 10355 6195 09977 441E-04 0363 3652
2329 12246 6152 09975 366E-04 0371 5609 51,186 3.5465 1524 10346 6195 09977 441E-04 0363 3652
2379 12225 6153 09975 3.67E-04 0371 5609 51000  3.5541 1523 10338 6195 09977 442E-04 0363 3652
2429 122,05 6153 09975 3.68E-04 0371 5609 50,997  3.5616 1522 103.30 6195 09977 442E04 = 0363 3652
2479 121.85 6154 09975 368E-04 0371 5.609 50,906  3.5688 1521 10322 6195 09977 4A43E04 0363 3652
2529 12166 6154 09974 369E-04 0371 5609 50818  3.5758 1520 10315 6196 09977 443E-04 0363 3652
2579 12147 6154 09974 3.70E-04 0371 5609 50733  3.5827 1518 10307 6196 09977 4A43E-04 0363 3652
2629 12128 6155 09974 3.70E-04 0370 5609 50,650  3.5894 1517 10300 6196 09977 444E-04 0363 3652
26.79 12111 6155 09974 3.71E-04 0370 5609 50,569  3.5960 1516 10293 6196 09977 4A4E-04 0363 3652
729 12093 6156 09974 3.72E-04 0370 5609 50490 36024 1515 102.86 6196 09977 444E-04 0363 3652
779 120.76 6156 09974 3.72E-04 0370 5609 50414  3.6086 1514 10280 6196 08977 444E-D4 0363 3652
829 12060 6156 09974 3.73E-04 0370 5609 50339 36148 1513 10273 6196 09977 44SE04 0363 3652
2879 12044 6157 09974 373E-04 0370 5609 50266  3.6208 1512 10267 6196 09977 445E04 0363 3652
2029 12028 6157 09974 3.74E-04 0370 5609 50,195  3.6266 1511 10261 6196 09977 445604 0363 3652
2079 12013 6157  0.9974 3.74E-04 0370 5609 50,125 36323 1510 10255 6196 09977 446E-04 0363 3652
3029  119.98 6158  0.9974 3.75E-04 0370 5609 50,058  3.6380 1509 10249 6196 09977 446E04 0363 3652
3079,  119.83 6158 09974 3.75E-04 0370 5609 49,991 36435 1508 10243 6196 09977 446E-04 0363 3652
3129 11969 6158  0.9974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3652
3120 119.69 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3652
3129 119.69 6158  0.9974 3.76E-04 0370  5.609 49,927 36489 1507 10238 6197 09977 446E-D4 0363 3652
31290 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3652
3129 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E04 0363 3852
31.29. 11969 6158 09974 3.76E-04 0370 5.609 49,927 36489 1507 10238 6197 09977 446E-04 0363 23652
129 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 4A6E-D4 0363 3652
128 119.69 6158 09974 3.76E-04 0370 5609 49927 36489 1507 10238 6197 09977 446E-04 0363 3652
129 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E04 0363 3652
129 11969 61.58 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3.652
3129 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 08977 446E04 0363 3652
3129 11969 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3652
3129 119.69 6158 09974 3.76E-04 0370 5609 49,927 36489 1507 10238 6197 09977 446E-04 0363 3652
idownTime1850Q.xls; Cooldownd
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Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 83

I | | | |

. Tto Tso Qeew, Total CCW CCW Duty cew
Tane e, SDe TR e w06 bty lterate Iterate other GEWDuty| Flow L per HX Temp
hrs w WCp Cr NTU iffectivenest DT Tto w WCp Cr NTU }Nec&venes{ DTs [ Ts,0 Btu/hr mmBtu/hr | mmBtu/hr gpm mmBtu/hr . Tso
15.29| 1.477.841 1474440  0.701 1110 0531 2113 11658 2,108,999 2104291  #NA #NA #NA 1480 11270 3115 11658 112.70 7.358 38.51 100 84 | 97.90
15.79] 1,478,066 1474635  0.701 1108 0531 2088 11630 2,109,072 2,104,357 #NA #NA #NA 1483 11246 3079 116.30 112.46 7.358 38.15 | 8,100 .72 97.83
16.29| 1478277 1474819  0.701 1109 0530 2065 116,03 2,109,141 2104419  #NA #NA #NA 1447 11223 3045 116.03] 112.23] 7.358 7.81 100 60 97.76
16.79| 1478476 1474993  0.701 1.108 0530 2043 115.78 2109207 2104477 #NA #NA #NA 1432 11201 3013 115.78] 112,01 7.358 7.48 100 49 97.69
17.29| 1,478,665 1475158  0.701 1107 0530 202 118858 2,109,269 2,104,533  #NA #NA #NA 1447 111.80 2982 11555 111.80[ ! 7.358 718 8,100 1239 97863
17.79] 1,478,845 1475314 0701 1.107 0.530 20.02 115.32 2,109,328 2104586 #NA #NA #NA 14.03 111.60 2953  115.32] 111.60 7.358 36.89 ,100 3 12.30 97.57
1829] 1479016 1475464  0.701 1.106 0.530 1982 11510 2,100,384 2104637 #NA #NA #NA 1390 11141 2925 115.10] 11141 T 7.358 3661 8100 3 1220 9752
18.79| 1479180 1475607  0.701 1105 0530 1964 11489 2109438 2,104,885  #N/A #NA #NA Hn n 2898 114.89] 111.23 7.358 36.34 ,100 3 12.11 97.46
19.29| 1479337 1475744  0.701 1105 0530 1946 11469 2100490 2104732 #NA #NA #NA 1385  111.06 2872 11469 111.06 i 7.358 36.08 8,100 3 1203 Teral
19.79| 1479488 1475875  0.701 1.104 0530 19.30 114.50 2109539 2104777 #NA #NA #NA 1353 110.89 2848  114.50| 110.89 7.358 35.84 8,100 3 11.95 97.38
20.29| 1,479632 1476001  0.701 1104 0529 1913 11432 2,109,587 2,104,820  #NA #A #NA 1342 11073 2824 114.32] 11073 7.358 35.60 8,100 3 11.87 97.31
20.79| 1,479,771 1476123  0.701 1.103 0.529 1898  114.14 2109633 2,104,862 #NA #NA #NA 13.31 110.57 2801 114.14] 110.57] 7.358 3537 © 8100 3 179 97.27
21.29| 1,479,905 1476240  0.701 1.103 0.529 18.82 11397 2100677 2,104,902 #NA #NA #NA 1320 11042 27.79]  113.97] 11042 ! 7.358 3515 | 8,100 3 1.72 97.22
21.79] 1,480,035 1476353  0.701 1102 0529 1868  113.80 2,109,720 2104940 #NA  #NA #NA 1310 11028 2758 113.80] 110.28] ] 7.358 3493 | 800 3 1164 | 97.18
22.29| 1.480,159 1476462  0.701 1.102 0529 1854 11364 2109762 2,104978 #NA  #NA #NA 1300 11014 2737 11364] 11014 7.358 34.73 8,100 3 11.58 97.14
22.79| 1480280 1476568  0.701 1102 0529 1840 11348 2,109,802 2105014 #NA #NA #NA 1291 110,00 2747 11348 11000 7.358 | 3453 | 8,100 | 3 151 97.10
23.29| 1480396 1476670 0.701 1.101 0.529 1827 113.33 2,109,840 2105049 #NA  #NA #NA 12,81 109.87 2698  113.33|  109.87 7.358 3433 8,100 3 11.44 97.06
23.79| 1,480,509 1476768  0.702 1.101 0529 18.14 11318 2109878 2105083 #NA #NA #NA 1272 109.74 2679 113.18] 109.74 7.358 34.15 8,100 3 11.38 97.02
2429 1480618 1476864  0.702 1.100 0.529 1801 113.04 2109914 2105116 #NA #NA #NA 1264 10962 2660 113.04] 109.62 | 7.358 3396 8,100 3. | 96.98
24.79] 1,480,724 1476957  0.702 1100 0529 1789 11290 2,108,950 2105148 #NA  #NA #NA 1255  109.50 2643 11290 109.50 7.358 33.79 8,100 3 11.26 96.95
2529] 1,480,827 1477047 0702 1.100 0.529 1 127 2,109,984 2105179  #NA #NA #NA 1247 10938 2626 112.77] 10938 1 7.358 3361 8100 3 | ux 96.91
25.79| 1,480,926 1477134  0.702 1.099 0528 1766 11264 2110017 2105209 #NA #NA #NA 1239 10927 2608 11264 109.27 7.358 33.45 8,100 3 11.15 96.88
26.29| 1481023 1477219 0702 1099 0528 1755 11251 2110049 2105239  #NA #NA #NA 1231 109.16 112,51 7.358 | 3328 8,100 3 1109 96.84
26.79| 1.481,117 1477301  0.702 1.098 0528 1744 11238 2,110,081 2105267  #NA #NA #NA 1224  109.05 112.38 7.358 33.13 8,100 3 11.04 96.81
27.29| 1481208 1477382 0.702 1.098 0528 17.34 112.26 2,110,111 2,105,205 #NA #NA #NA mn 108.95 2561 11226 7.358 32.97 8,100 3 10.99 96.78
27.79] 1,481,297 1,477,460  0.702 1098 0528 1728 1215 2,110,141 2105322 #NA  #NA  #NA 1209  108.84 2546 112.15] 7.358 3282 8100 3 1094 96.75
28.29| 1,481,384 1477536  0.702 1.098 0528 1718 1203 2110170 2, C#NA #NA #NA 1202 108.75 25.32) 112,03 7.358 32,67 8,100 3 10.89 | | %672
28.79| 1,481,468 1477610 0702 1.097 0528 17.04 111.92 2,110,199 2105375 #NA  #NA #NA 11.96 2517 11192 108 7.358 3253 8,100 3 10.84 | 9669
29.29] 1,481,551 1477682 0.702 1.097 0528 1694  111.81 2110226 2105400 #NA  #NA #NA 1189 10855 2503 111.81 7.358 39 | 8100 3 10.80 96.66
20.79| 1481631 1477752  0.702 1097 0528 1685  111.70 2,110,253 2105424 #NA #NA #NA 1183 10846 2490  111.70 I 7.358 3226 | 8,100 | 3 10.75 96.64
30.29| 1481,709 1477821  0.702 1.096 0.528 16.76 111.60 2110279 2105448 #NA #NA #NA 11.76 108.37 24.76 111.60 7.358 12 8100 3 10.71 96.61
30.79| 1,481,785 1477,888 0702 1096 0528 1667 11150 2110305 2,105472 #NA  #NA #NA 11.70 2463 111.50 7.358 99 8,100 3 10.66 96.58
31.29| 1,481,860 1477954 0702 1096 0528 1658  111.40 2110330 2105494 #NA  #NA #NA 1164 10820 2451 11140 1 7.358 187 | 8,100 3 10.62 96.56
31.29| 1,481,860 1477954 0.702 1096 0528 1658 11140 2110330 2105404 #NA #NA #NA 1164 10820 2451 111.40 7.358 31.87 8100 3 | 1062 96.56
3129) 1481860 1477954 0702 1096 0528 1658  111.40 2110330 2105494 #NA  #NA  BNA 1164 10820 2451 11140 . i 7358 | 3187 | 8,100 3 | 1062 96.56
31.29] 1,481,860 1477954  0.702 1096 0528 1658 11140 2110330 2105494 #NA  #NA #NA 1164 10820 2451 11140 7.358 31.87 | 8,100 3 10.62 96.56
31.29) 1,481,860 1477954  0.702 1096 0528 1658  111.40 2110330 2105494  #NA #NA #NA 1164 10820 2451 111.40 I 7.358 | 3187 | 8,100 3 1062 96.56
31.29| 1,481,860 1477954 0702 1096 0528 1658 11140 2110330 2105494 #VA  #NA #NA 1164 10820 4.51 7.358 .87 ,100 | 1062 9656
31.29| 1,481,860 1477954 0702 1096 0528 1658  111.40 2110330 2105494 #NA #NA #NA 1164 10820 4.51 7.358 87 100 10.62 96.56
31.29] 1,481,860 1477954 0702 1096 0528 1658 11140 2110330 2,105494 #NA  #NA #NA 1164 10820 4.51 7.358 87 ,100 10.62 96.56
31.29| 1,481,860 1,477,954 0.702 1006 0528 1658  111.40 2,110,330 2105494 #NA #NA #NA 1164 10820 4.51 7.358 87 100 10.62 96.56
31.29] 1,481,860 1,477,954 0.702 1096  0.528 1658 11140 2,110,330  2,105494  #NA #NA #NA 1164 10820 2451 7.358 31.87 ,100 . 1062 9656
31.29] 1,481,860 1477954  0.702 1.096 0.528 1658  111.40 2110330 2,105494 #NA #NA #NA 1164 10820 2451 1 | 7.358 31.87 8,100 3 10.62 96.56
31.29] 1,481,860 1477954  0.702 1096 0528 1658 11140 2110330 2,105494  #NA #NA #NA 1164 10820 2451 111.40 ] 7.358 3187 8,100 3 1062 | 9656
31.29] 1481860 1477954 0702 1096 0528 1658 11140 2110330 2105494 #NA  #NA #NA 1164 10820 2451 111.40 7.358 31.87 8,100 3 10.62 96.56
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

Shutdown Cooling Temperature Transient with 90F River Water
SDC Hx Fouling = 0.001 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu

Attachment 2, Page 94
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

Calc-PM-44-3 Att2-2_SDC_CooldownTime1850Q xIs; Cooldown5

Shutd Cooling p T ient with 90F River Water SDC
Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu
I I
Initial RC Temperature, F 350, SDCHX  CCWHX
initial Time [ 2 2754 0.09751
'RCS Temperature after 8 hours 22653 i 061709
Time after trip to 130F Primary Coolant Temp | #NUM! Initial CCW to SDCHx 1850 0.333
"Time after SDC initiation to 130F PC Temp #NUM! CCW Flow Step Temp 275‘:] 000418 0.004
Decary heat equilibrium at 90F river temp 74.85 0.00418 0.004,
SDCHx ]
Time Step QD) P(pp) P(ip) Psdc  TotalQ dTre Tube Shell
hrs hrs Pi I Tt ] Tto Q, gpm Tsi Ts.0
.00/ 0.1 54.966 1 315 35000 27434 1850 9 11220 22191
10 010  54.107 1 315 34728 27248 1850 95 11208  226.44
20 0.10]  53.300 1 M5 34457 27065 1850 95 11187  224.99)
.30 0.10]  52.540 1 315 34190  268.83 1850 85
40 0.10 51822 18 35 33925  267.02 1850 95
250 010 51.143] 18 35 33664 26524 1850 95
60 18 35 33406 26348 1850 95
.70 18 N5 s 28178 1850 95
280 18 315 32002 26004 1850 95
.90 18 315 32656 25836 1850 95
.00 18 315 324.14  256.70 1850 9%
20 18 315 31938 25344 1850 95
3.60 18 315 31020  247.14 1850 o
4.10 18] 315 20962 23986 1850 95
460 18 315 20016 23332 1850 95
5.10 18 M5 28173 22749 1850 95
5.60 18 315 27424 21040 4246 95
6.10 18 315  259.99 20149 4246 95
660, 18 315 24850 19426 4246 95
7.0 1 35 23919 18838 4248 95
760 18 315 23160 18356 4246 95
8.10 1 35 22538 17960 4246 95
8.60 18] 315 22024 17632 4248 95
9.10 18 35 21596 17359 4248 95
9.60 18 NS 21237 M2 4246 95
1010 18] 315 20033 16934 4248 95
1060 18 35 20674  167.67 4246 95
11.10 18 315 20451 16624 4246 95
11.60 18 35 20256  164.99 4246 95
12.13 18 315 20074 163.81 4248 95
1274 0 315 19893 16264 4246 95
1324 0 315 18944 15651 4248 95
13.74 [ 315 18193 15163 4246 95
14.24 0 38 17595 1414 4246 5
14.74 0| N5 17117 14462 4246 95
1524 0] 315 16732 14210 4246 95
1574 0| 35 16419 14005 4246 95
16.24 0 315 16164 13837 4248 95
16.74 [ 35 15952 13699 4248 95
17.26] [ M5 15771 13579 4246 95
17.87 0] E 315 15589 13459 4246 95
18.62 0] 1 9 315 15407 13340 4246 95
19.56 0 4 4 ; 315 15225 13220 4246 95
20.77 0 15] 28567 126] 115 3000 35 15043 131.00 4246 95
22.36 15] 27673 -0.97 0.89 3000 315 14862 129.80 4248 95
24.36 15| -26.803 0.79 20.72 3000 315 14685 12863 4248 95
26.36 15]  -26.096 0.70 064 3000 M5 14541 12768 4248 95
28.36 15] 25470 063 058 3000 35 14413 12683 4246 95
30.36 o] 15| 24905 -0.58 052 3000 315 14298 126,07 4248 95
3236 [ 15  -24.391 -0.53 048 3000 35 14193 12537 4248 95
34.36 0] 15]  -23.920] -0.49 044 3000 315 14097 12474 4246 95
36.36 0 15]  -23.487 -0.45 041 3000 315 14009 12415 24 95
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

Calc-PM-44-3 Att2-2_SDC_CooldownTime 1850Q.xls; Cooldown5

Time Tube Shell

Ttave | tho cp mu K Vel | Re pr (P ‘";"‘4”,')"' Ttave | rho ] cp ‘ mu K Vel Re Pr
31247 5559  1.0319 1.18E-04 0395 5609 143,945  1.1066 2331 17010 6078  1.0014 249E04 0384 1.591 83939 23344
309.88 5569  1.0310 1.19E-04 0395 5609 142918 1.1152 2325 16926 6080 1.0014 250E-04 0384 1.591 83463 23494
307.61 5578 10302 120E-04 0.395 5609 141,893  1.1239 2320 16843 60.82  1.0013 252604 0384 1.591 82,991  2.3645
305.36 55.88  1.0204 1.21E-04 0395 5609 140872 1.1327 2315 167.61 60.84 10012 253E04 0384 1591 82524 23795
303.14 5597  1.0286 1.22E-04 0396 5609 139,857  1.1416 2309 16679 6085 10012 255604 0383 1501 82062 23946
300.94 56.06  1.0278 1.23E-04 0396 5609 138,849  1.1506 2304 16599 6087 10011 256E-04 0383 1.591 81607 24096
298.77 5615  1.0270 1.24E-04 0396 5609 137,849  1.1597 2298 16520  60.89  1.0010 258E-04 0383 1.591 81,158 24246
296.64 5624  1.0263 1.25E-04 0396 5609 136,858  1.1688 2293 16441 60.90 10009 259E-04 0383 1.591 80,717 24396
20453 $6.33  1.0256 1.26E-04 0396 5609 135877  1.1780 2287 16365 6092 1.0009 261E04 0383 1.591 80,282 24545
29246 56.41 1.0249 127E-04 0396 5609 134908  1.1873 2282 162.89 6093 10008 262E-04 0382 1.591 79,855 24693
290.42 5650  1.0243 1.29E-04 0396 5609 133950  1.1966 2276 16214 6095 10008 264E-04 0382 1.591 79435 24840
286.41 5666  1.0230 1.31E-04 0396 5609 132,055  1.2154 2265 16068 6098 10006 266E-04 0382 1.591 78611 25133
278.67 56.96  1.0206 1.35E-04 0396 5609 128359  1.2540 2242 15785  61.04 10004 272E04 0381 1.591 77,028 25716
269.74 5731 1.0181 141E-04 0396 5609 124037 13024 2215 15460 6110  1.0002 279E-04 0380 1.591 75213 26417
261.74 57.61 10160 146E-04 0.396 5609 120116 1.3497 2189 15169 61.16  1.0000 2.85E-04 0380 1591 73591 27073
254 61 5787 10142 151E-04 0396 5609 116,588  1.3953 2164 14910 6121 09998 291E04 0379 1.591 72,165  2.7680
242,32 5810  1.0114 161E-04 0395 5609 110,056  1.4824 2114 13143 61.53 09987 3.39E04 0373 3652 143272 32604
230.74 5852  1.0090 1.71E-04 0394 5609 104293  1.5756 2070  128.03 6158 09986 3.48E-04 0372 3652 139,500  3.3602
22138 58.85  1.0073 1.80E-04 0393 5609 99,607  1.6602 2032 12552 6162 09985 356E-04 0371 3652 136475 34445
21378 5910  1.0061 1.88E-04 0392 5609 95792  1.7357 2001 12349 6166 08984 363E04 0371 3652 134035 35154
207.58 §9.31  1.0051 1.95E-04 0392 5609 92676  1.8024 1974 12184 6168 09983 368E-04 0370 3652 132055  3.5750
20249 5947  1.0044 2.01E-04 0391 5609 90,118  1.8609 1951 6170 09982 373E-04 0370 3652 130437 36251
198.28 5960  1.0038 2.06E-04 0.390 5609 88,005  1.9120 1932 11836 6172 09982 3.77E-04 0.369 3652 129,104 36674
194.77 5971 1.0034 2.11E-04 0390 5609 86,247  1.9565 1916 11843 6174 09982 3B0EO4 0369 3652 127999 37032
191.83 5980  1.0030 2.15E-04 0389 5609 84,772  1.9955 1902 11765 .75 09981 383E-04 0369 3652 127,073 37337
189.34 §9.88  1.0027 2.18E-04 0389 5609 83525  2.0295 1890 11698 6176 09981 386E04 0368 3652 126292 37598
187.21 5994  1.0024 222E-04 0388 5609 82461  2.0595 1880 11642 6177 09981 38BE04 0368 3652 125625 37823
18537 60.00  1.0022 224E-04 0388 5609 81,545  2.0860 1871 11593 6177 09981 389E-04 0368 3652 125052  3.8019
183.77 60.05  1.0021 227E-04 0388 5609 80,749  2.1095 1863 11551 6178 09981 391E04 0368 3652 124554 38191
18228 60.09  1.0019 229E-04 0387 5609 80,004 21320 1856 11541 6179 09980 393E-04 0368 3652 124088 38353
180.78 60.13  1.0017 231E-04 0387 5609 79260  2.1549 1849 11471 61.79 09980 394E04 0368 3652 123624 38516
172.97 60.36  1.0009 244E-04 0385 5609 75387 22819 1810 11265 6182 09980 4.02E-04 0367 3652 121207 39384
166.78 6053  1.0004 255E-04 0384 5609 72335 23924 1778 11101 6185 09979 409E-04 0366 3652 119,305  4.0094
161.85 6066  0.9999 2.64E-04 0383 5609 69,917 24872 1751 100.71 6187 09979 414E04 0366 3652 117799 4.0673
157.90 60.76 09996 2.72E-04 0382 5609 67991  2.5679 1730 6188 08978 4.18E-04 0365 3652 116598 41147
154.71 60.84 09994 279E-04 0381 5609 66444 26363 1713 107.83  61.89 09978 4.22E04 0365 3652 115635  4.1534
152.12 60.91 09992 2.85E-04 0380 5609 65,194 26942 1699 10715 6190 09978 425E-04 0365 3652 114855  4.1852
150.01 60.96  0.9990 2.89E-04 0380 5609 64,173 27432 1687 10660 6191 09978 427E04 0364 3652 114218 42116
14826 6100  0.9989 2.94E-04 0379 5609 63332 27848 1677 10644 6192 09978 429E-04 0364 3652 113693 4233
146.75 61.04 09988 2.97E-04 0379 5609 62,609  2.8215 1669 10574 6192 09978 431E04 0364 3652 113242 42526
14524 6108 09987 3.01E-04 0378 5609 61,889  2.8591 1660 10535  61.93 09978 433E04 0364 3652 112792 42718
143.73 61.11 09986 3.04E-04 0378 5609 61,169 28975 1652 10495 6193 09978 435604 0364 3652 112,343 42011
14223 61.15 09985 3.08E-04 0377 5609 60,451  2.9368 1643 10456 6194 09978 436E04 0364 3652 111,894 43105
140.72 61.18 09984 3.12E-04 0377 5609 59,735 29770 1634 10417 6194 09977 4.38E04 0363 111446 43301
13921 6122 09983 3.16E-04 0376 5609 59,020  3.0182 1625 10377 6195 09977 440E-04 0363 3652 110998  4.3498
137.74 6125  0.9983 3.20E-04 0376 5609 58,326  3.0592 1617 10338 6195 09977 442E-04 0363 3652 110563 43691
136.54 6128 09982 3.23E-04 0376 5609 57,763  3.0933 1610  103.08 6196 09977 443E-04 0363 3652 110210 43849
135.48 61.30 09981 3.26E-04 0375 5609 57264  3.1240 1604 10280 6196 08977 444E04 0363 3652 109898  4.3990
134.52 6132 09981 3.29E-04 0375 5609 56,815  3.1521 1598 10255 6196 09977 446E-04 0363 3652 109616 44117
13365 61.34 09980 3.31E-04 0375 5609 56,407  3.1782 1593 10233 6197 09977 447604 0363 3652 109360 44234
132.85 61.36  0.9980 3.34E-04 0374 5609 56,034 32023 1588 10212 6197 09977 448E-04 0363 3652 109,125 44341
132.12 6137 09980 3.36E-04 0374 5.609 55690  3.2249 1584 10193 6197 09977 449E04 0363 3652 108910 44441
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| i i | CCW HX Fouling . 0.004

¢ Tto Ts,0 Qcew, Total CCW CCW Duty ccw

Time SDC HX tube side SDC HX shell side SDCOuty ot | perate other  COWDuty To LT ceW Kk Ty Temp
hrs w WCp Cr NTU  ifectivenest DT Tto w WCp Cr NTU memvm«{‘ DTs [ Tso Btuhr mmBtuhr | mmBtuwhr gpm mmBtu/hr Ts.0
.00] 1,337,560 1380222  #N/A #NA #NA 7566 27434 901,948 903,255 0.654 0.885 0486 11562 7.358 | 11179 | 8,100 3 37.26 1229
1,339,934 17381514  #NA #NA #NA 74.79 27248 902,211 903,448 0654 0.884 0486 11437 7.358 110.68 100 3 36.89 12.08
1342272 1382795  #NA #NA #NA 7393 27085 902471 903642 0653 0883 0486  113.13 7.358 10958 100 3 36.53 11.87
1344572 1384062 #NA #NA #NA 73.07 268.83 902,727 903832 0653 0.882 0486 111.80 7.358 108.50 100 3 36.17 11.66
1,346,831 1385314  #NA A VA 7223 267.02 902980 904020 0653 0882 0486 11068 7.358 | 10742 8,100 3 3581 11145
1,349049 1,386,549  #NA A #NA 7140 26524 903228 904205 0652 0881 0486  100.48 7.358 | 10635 8,100 3 3545 111.25
1,351,223 1,387,766  #N/A #NA #NA 7058 26348 903472 904388 0652 0880 0486  108.30 | ] 7.358 | 10531 | 8,100 3 Bw [ 111.04
1353353 1388965 #NA #NA #NA 6977 26175 903,712 90457 0651 0880 0485  107.14  217.98 9691  261.75| 217.98 7.358 10427 8,100 3 34.76 110.85
1,355437 1,300,144  #N/A #NA #NVA 6898 260.04 903,048 0651 0879 0485 10599 21664 95.89]  260.04| 21664 /i 7356 | 10325 | 8100 | 3 | 3442 11065
1357477 1391304  #NA #NA #NA 6820  258.36 904,178 904918 0650 0878 0485 10486 21532 94.89, 258.36| 215.32 7.358 | 10225 8,100 3 34.08 110.46
1359470 1,392,444  #NA #NA #NA 6744 25670 904,404 0650 0878 0485 10375  214.02 9390 256.70] 214.02 7.358 10126 8,100 3 375 11027
1,363,355 1394682 #NA A #NA 6594 25344 904846 905423 0649 0876 0485 10157 21146 [ 25344 | 7358 | 9932 | 8100 | 3 109.89
1370716 1,398,987  #N/A A #NA 6306  247.14 905689 906064 0648 0874 0484 9737 20654 247.14 7.358 9558 ,100 3 108.17
1,378,990 1403931  #NA #NA #NA 5977  239.86 906,797 0646 0870 0484 9253 20087 83.91) 239.86| 200.87 I 7358 | 9127 | 8100 3 108.34
1386212 1408344  #NA #NA A 56.84 23332 907,486 007448 0644 0868 0483 8821 19580 80.05 233.32 95. 7.358 8740 ,100 3 I 107.59
1,392,500 1412266  #N/A #NA #NA 5424 22749 908,223 0643 0865 0483 8437 19128 7661 22749 191.2 I 7.358 | 8396 | 8,100 3 | 106.92
1397975 1413909 0676 0596 0388 6383 21040 2,095526 2092849 #NA  #NA  #NVA 4313 15269 9026 210.40 . 7.358 | 9761 8,100 3 109.56
1408088 1420820 0678 0591 0385 5850  201.49 2,097,298 - #NA  BNVA O #NA 3989 147.87 8312 201.49 . 7.358 9048 | 8,100 3 108.18
1415961 1426357  0.681 0.587 0.383 5424  194.26 2098699 2095460  #NA #NA WA 3692 14398 77.36]  194.26] 143.98 ! 7.358 8472 | 8100 | 3 | 107.06
1422155 1430799  0.683 0583 0.382 50.81 188.38 2009816 2006389 #NA #NA #NA 3468 14083 7270 188.38] 140.83 7.358 80.06 8100 | 3 106.15
1427078 1434389 0684 0.581 0381 4804 18356 2100713 2097138 #NA #NA #NA 3286 13827 68.90  183.56) 138.27 1 7358 | 7626 | 8100 | 3 | T 10541
1431032 1437312 0685 0578 0380 4577  179.60 2101440 2007750 #NA  #NA  #NA 3136 13616 6579 17960 136.16 7.358 7345 8,100 3 104.80
1434238 1439710 0686 0576 0379 4391 17632 2102035 2098251 #NA #NA #NA 3043 13443 6322 176.32] 13443 7.358 | 7058 | 8100 | 3 | T 710430
1436866 1441693 0687 0575 0378 4237 17359 2,102525 2098665 #NA #NA #NA 2901 13298 61.09  17359] 132.98 7358 | 6844 | 8100 3 103.87
1439042 1443347 0688 0574 0377 4108 17129 2102933 2090012  #NA #NA #NA 2825 177 59.30  171.29] 131.77 7.358 6665 8,100 3 10352
1440863 1444739 0688 0572 0377 3999  169.34 2,103277 #NA #NA  OSNA 2752 13074 57.78 169.34| 130.74 i 7356 | 6514 8100 3 10322
1442403 1445923 0689 0571 0376 3907  167.67 2103568 2000552 #NA HNA #NA 2690 12087 5649 167.67| 129.87 7.358 | 6384 8100 3 | 10297
D| 1443,719 1446939 0689 0571 0376 3827  166.24 2,103818 2099766  #NA #NA - SNA 2637 12042 5537 16624 129.12 1 7358 | 6273 | 8100 | 3 102.75
1444855 1447819 0689 0570 0376 3758  164.99 2,104,035 #NA  #NA #NA 2591 12846 5440  164.99] 12846 7.358 6176 8,100 3 10255
1445910 1448640  0.690 0.569 0375 3693 163.81 2104237 2,100,124  #NA #NA #NA 2547 12785 5350 16381 127.85 1 7.358  60.86 8,100 3 1 110237
1,446,959 1449458  0.690 0.569 0375 3628 16264 2104438 2, #NA  #NA #NA 2504 127123 5259 16264 127.23 7.358 59.95 8,100 3 1 102.19
1452315 1453675 0692 0.565 0373 3293 156.51 2105476 2,101,191  #NA #MNA A 2278 12404 4787 15651] 124.04 7.358 55.23 8,100 3 101.25
1456416 1456949 0693 0562 0372 3030 15163 2106283 2,101,892 #VA  #NA  #NA 2100 12151 4414 15163 12151 7358 | 5150 | 8,100 | 3 100.51
1450588 1459508 0694 0560 0371 2821 14774 2106916 2102445 #NA  #NA  #NA 1958 11950 4117, 147.74]  119.50 7.358 | 4853 ,100 ! 99.92
4] 1462068 1461523 0695 0558 0370 2655  144.62 2107416 2102885 #NA NA  #NVA 1845 ] 7.358 | 46.16 100 99.44
1464026 1463124 0696 0556 0369 2522 14210 2107815 - #NA O #NA O #NA 1754 7.358 | 4426 100 99.06
1465589 1464408 0696 0.555 0.369 2414 14005 2108136 2,103521 #NA  #NA  #NA 16.81 7358 | 4271 ,100 : ! 98.75
1466850 1465448 0697 0554 0368 2326 13837 2108397 2103753 #NA  #NVA  #NA 1620 7358 4145 | 8,100 3 98.49
1,467,879 1466300 0697 0553 0368 2254 13699 2108612 2103944 #NA  #NA #NA 1571 7.358 | 4040 | 8,100 3 98.28
1468756 1467,027 0697 0553 0368 2191 13579 2108785 2104108 #NA 2 #NA  #NA 1528 1 7.358 | 3951 | 8,100 3 98.10
1469625 1467,749 0698 0552 0367 2129 13459 2108978 2104272 #NA  #NA  #NA 1485 7.358 38.61 8,100 3 97.92
2| 1470486 1468466 0698  0.551 0387 2087 1B 2,109,160 2104435  #NA #NA  #NA 1443 7.358 3772 | 8,100 3 97.74
1471338 1469,177 0698 0551 0367 2005  132.20 2100341 2104508 #NA  #NA #NA 1400 7.358 3682 | 8100 3 97.56
1,472,181 1469883  0.698 0550 0.366 1944 13100 2109521 2,104,761  #NA #NA  #NA 13.57 1 7.358 35.93 8,100 3 97.38
1473016 1470583 0699 0549 0366  18.82  129.80 2,109,701 2104923  #NA #WA  #NA 1345 7.358 3503 | 8,100 3 7.20
1473821 1471259  0.699 0548 0.366 1822 128.63 2100875 2105080 #NA A #NA 1273 7.358 34.16 8,100 3 7.02
1474469 1471804 0699 0548 0365 1773 12768 2110015 2105208 #NA #NA #NA 1240 7.358 3345 8,100 3 96.88
1475038 1472285 0699 0547 0365 1730 12683 2,110,140 2105321  #NA #NA #WNA 1210 7.358 3283 8,100 3 96.75
1475549 1472716 0699 0.547 0.365 16.91 126.07 2110252 2,105423 #NA #NA #NA 1183 10847 2491  126.07| 108.47 i 7.358 3226 | 8100 3 96.64
1476010 1473106 0700 0546 0365 1656 12537 2110353  2,105515 #NA #A  ENA 1158 10812 2439 12537] 108.12 7358 | 3175 | 8,100 3 96.53
1476430 1473462 0700 0546 0365 1623  124.74 2110446 2105600 #NA #NA #NA 1136 107.80 2392] 12474 107.80 I 7.358 | 3128 | 8,100 | 3 1043 | 96.44
1476815 1473788 0700 0546 0364 1594 12415 110,531 1 1115 10750 2349 124.15] 107.50 7.358 | 3084 8100 3 10.28 96.35
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

Calc-PM44-3 Att2-2_SDC_C:

1Time1850Q xis; C

I I SDCHx I I
Time Step Q(D) P(pp) P(ip) Psdc Total Q dTre Tube Shell
hrs hrs mmBtu/hr degF/hr Q. gpm Pi I THi Tto .gpm | Pi Tsi

38.36 200 21.167 o 15]  -23.086 042 038 3000 35 13927 12381 4246 95 9627
40.36 200 20823 g¥ 15 22713 039 036 3000 315 13851 12300 4248 95 %618
4236 150 20500 0 15] 22365 037 033 3000 315 13780 12283 4246 95 8612
43.86 150 20271 0 15 22121 035 032 3000 315 13730 12230 4248 95 9607
4536 150]  20.05 0 15| -21.887 034 031 3000 35 13682 12198 4246 95 9602
46.86 075  19.84 [ 15 -21663 0.32 029 3000 35 13636 12168 4248 95 9598
4761 075 19.740 0 15 -21.55 -0.32 029 3000 315 13614 12153 4248 95 95.96
48.36 075 1964 0 15 21451 -0.31 028 3000 35 13593 12139 4246 95 95.94
49.11 075 19.543) q 15 21347 -0.30 028 3000 315 13572 12125 4246 95 959
49.36 0.75  19.448 0 15 21246 0.30 027 3000 3813551 12111 4245 95 9589
5061 075 19354 0 15| -21.147 -0.29 027 3000 35 13531 12087 4248 95 0587
51.36] 0.75]  19.263] 0 15 -21.049 029 026 3000 315 13511 12084 4246 95 9585
52.11 075 19473 0 15| 20954 -0.28 0.26 3000 N5 13491 12071 4248 95 9583
52.86 075  19.084 [ 15 -20.860 028 025 3000 315 13472 12058 4246 95 o582
5361 .75 18.998 0 15| -20.768 -0.27 025 3000 315 13453 12046 4248 95 9580
54.36 .75 18.913 [ 15] -20678 027 024 3000 315 13435 12034 4246 95 o578
55.11] .75 18.829 o] 15 -20590 026 024 3000 N5 13447 12022 4246 95 9576
55.86/ .75 18.747 0 15 -20503 026 023 3000 35 13399 12010 4246 95 9514
56.61 75 18.666] 0 15 20418 025 023 3000 35 13381 119.98 4246 % Bn
57.36 075  18.587 0 15| -20334 0.25 022 3000 35 13364 11987 4246 95 6N
58.11 050  18.509 0 15| 20252 -0.24 022 3000 M5 13347 11975 4248 95 9560
58.61 0.50  18.458 15 -20.198 -0.24 022 3000 35 13336 11968 4248 95 9568
59.11 0.50  18.408] 15] 20145 024 022 3000 35 13325 11961 4248 o5 9567
59.61 050  18.358] 15| 20092 023 021 3000 U5 13345 11954 4248 95 9566
6011 050 18.308 15 -20.040 -0.23 021 3000 315 133.04 11947 4246 95 9565
6061 050  18.259 15 -19.988] 023 021 3000 M5 13294 11940 4248 95 9564
61.11 050  18.211 15 -19.938 023 021 3000 315 13283 11933 4246 95 9563
6161 050  18.163 0 15 -19.887 022 020 3000 315 13273 11926 4246 5 268
62.11 050  18.116] 0] 15| -19.837 -0.22 £0.20 3000 315 13263 11919 4246 95 9561
6261 050 18.069 0 15| -19.788 022] 020 3000 35 13253 11942 4246 95 9560
6311 050  18.022 o 15| -19.739 022 020 3000 315 13243 119.06 4246 95 9550
6161 050 17.976] 0 15|  -19.691 021 0.20 3000 315 13233 11899 4248 95 0588
64.11 050  17.931] [ 15 -19.643 0.21 0.19 3000 M5 13223 11893 4246 % B8
64.61 0.50  17.886 0 5| -19.506 -0.21 0.19 3000 M5 13213 11886 4248 95 055
65.11 020 17842 0 5| 19549 021 019 3000 315 13204 118.80 4245 95 9558
65.31 020 17.824 0 5] 19531 0.21 019 3000 35 13200  118.77 4248 95 9554
65.51 020 17.806] 0 5] 19512 021 0.19 3000 35 13196 11875 4246 95 9554
€5.71 020  17.789 0 5] -19.494 0.21 0.19 3000 35 13192 11872 4248 95 9554
65.91 020  17.771 0 1 -19.475 -0.20 019 3000 315 13189 11870 4246 95 9553
020 17.754 0 15 -19.457 020 0.18 3000 N5 13185 11867 48 95 958

0.1 17.737) [ 1 -19.439 -0.20 0.18 3000 M5 13181 11865 4246 95 9553

010 17.728 0 15] 19430 020 0.18 3000 35 13179 11863 2 B e8m

0. 7.719 0 5 -1942 -0.20 -0.18 3000 315 13178 118.62 4248 95 9552

0. 7711 0 5] 1941 42;6{ 018 3000 35 13176 11861 4248 95 9552

0. 7.702 o 5] -19.40: 020 018 3000 315 13174 11880 4248 95 955

0. 7.694 gl 5] -19.394 020 0.18 3000 315 13172 11859 :z 85 9552

0. 7.685 0 15| -19.385 0.20 018 3000 S 13170 11857 9 9551

010 17677 0 15| 19376 -0.20 018 3000 35 13169 11856 4248 95 8551

67.11 010,  17.668| 0 15 -19.367 -0.20 0.18 3000 ME 13987 11888 448 95 9551
67.21 17.660 0 15] -19.358 -0.20 0.18 3000 N5 e s 4248 95 9551
7.31 17.651 0 15 19349 0.20 0.18 3000 35 13163 11852 4246 95 9551
741 17.643 0 15 -19.340 -0.20 0.18 3000 M8 18181 118s1 28 95 B
7.51 .10 17.634 0 1.5] 19331 -0.20] 0.18 3000 315 13160 11850 4246 95 95.50
761 10, 17,626 [ 15] -19.322 020 0.18 3000 35 13158 11849 4248 95 9550
67.71] 0.0 17617 0 15 -19.313 020 018 3000 ml 13156 m.ul 4248 asl 95.50
1 | | i 1
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

] ] | [ I ] I |

Time Tube Shell
hs | Ttave [ tho ‘ cp mu K Vel [ Re Pr ]"gf‘.g"' Ttave | rho [ cp , mu K Vel
38.36) 13144 61.39 09979 3.38E-04 0374 5609 55372 3.2459 1580 10175  61.97 09977 449E-04 0362 3652
40.36]  130.80 6140 09979 340E-04 0374 5609 65077  3.2657 1576 10159 6198 08077 450E04 0362 3652
4236| 13021 6142 09979 342E-04 0374 5609 54,803  3.2844 1572 10143 6198 09977 451E-04 0362 3.652
43.86)  129.80 6142 09978 343E-04 0373 5609 54610 32976 1570 10132 6198 09977 4S51E04 0362 38652
45.36] 12940 6143 09978 344E-04 0373 5609 54425 33104 1568 10122 61.98 09977 4.52E-04 0362 3652
46.86) 120.02 6144 09978 3ASE-04 0373 5609 54248 33227 1565 10112 6198 09977 452E04 0362 3652
4761 12884 6144 09978 346E-04 0373 5609 54,164  3.3286 1564 10107 6198 09977 453E04 0362 3652
48.36| 12866 6145 09978 346E-04 0373 5609 54,080  3.3344 1563 10103 6198 09977 4S53E04 0362 3652
49.11| 12848 6145 09978 347E-04 0373 5609 53999  3.3402 1562 10098 6198 09977 4.53E-04 0362 3.652
49.86)| 128.31 6146 09978 347E-04 0373 5609 53919 33458 1561  100.94 6198 09977 4.53E-04 0362 3652
5061 128.14 6146 09977 3A4BE-04 0373 5609 53,841 33514 1560 10089 6198 09977 454E04 0362 3652
51.36| 127.97 6146 09977 3IA4BE-04 0373 5609 53,764  3.3568 1559  100.85  61.99 09977 454E04 0362 3652
52.11]  127.81 6147 09977 3A49E-04 0373 5609 53689  3.3622 1558 100.81 61.99 09977 4S54E04 0362 3652
52.86| 12765 6147 09977 3.49E-04 0373 5609 53,615  3.3674 1557 10077 6199 08977 4S4E04 0362 3652
5361 12749 6147 09977 3.50E-04 0373 5.609 53542 33726 1556 100.73 6199 09977 454E04 0362 3652
54.36) 12734 6148 09977 3.50E-04 0373 5609 53472 33777 1555 10069 6199 09977 455604 0362 3652
55.11| 12719 6148 09977 3IS51E-04 0372 55609 53402  3.3827 1554 10065 6199 08977 455604 0362 3652
| 5586 127.04 6148 09977 3.51E-04 0372 5609 53,334  3.3877 1553 10061 6199 08077 ASSEO4 0362 3652
5661 126.90 6148 09977 3.52E-04 0372 5609 53,266  3.3925 1553 10057 6199 09977 455604 0362 3652
57.36| 12675 6149 09977 3.52E-04 0372 5609 53201 33973 1552 100.53 61.99 09977 4.55E-04 0362 3652
58.11| 12661 6149 09977 3.53E-04 0372 5609 53,136 3.4020 1551 10050 6199 08977 455E04 0362 3652
58.61| 12652 6149 09977 3.53E-04 0372 5609 53094  3.4051 1550 10047 6199 09977 4.56E04 0362 3652
59.11| 12643 6149 09977 3.53E-04 0372 5609 53,052  3.4082 1550 10045 6199 09977 456E04 0362 3652
5961| 12634 6150 09977 3.54E-04 0372 5609 53,010 34112 1549 10043 6199 09977 456E04 0362 3652
60.11] 12625 61.50 09977 3.54E-04 0372 5609 52,970 34142 1549 10041 61.99 09977 456E-04 0362 3.652
6061| 126.17 61.50 09977 3.54E-04 0372 5609 52,929 34172 1548 10038 6199 09977 456E04 0362 3652
61.11]  126.08 61.50 09976 3.54E-04 0372 5609 52,889  3.4201 1548 100.36 09977 456E04 0362 3852
6161) 12599 61.50 09976 355604 0372 5609 62,849  3.4230 1547 10034 6199 09977 456E04 0362 3652
62.11] 12591 6151 09976 3.55E-04 0372 5609 52,810  3.4259 1547 10032 6199 09977 456E04 0362 3652
6261) 12582 6151 09976 3.55E-04 0372 5609 52,772 34288 1546 10020 6199 009977 4.56E04 0362 3652
63.11] 12574 6151 09976 3.55E-04 0372 5609 52,733 34316 1546 10027 61.99 09977 4.57E-04 0362 3652
6361) 12566 61.51 09976 3.56E-04 0372 5609 52696 34344 1545 10025  61.99 09977 457E04 0362 3652
64.11 125.58 6151 09976 3.56E-04 0372 5609 52658 34372 1545 10023 61.99  0.9977 4.57E-04 0362 3.652
64.61| 12550 6151 09976 3.56E-04 0372 5609 52621 34399 1544 10021 6199 09977 4S57E04 0362 3652
65.11| 12542 6152 09976 3.56E-04 0372 5609 52,585  3.4427 1544 10019 6199 09977 4S7E04 0362 3652
65.31] 12539 6152 09976 3.57E-04 0372 5609 52570  3.4437 1543 10018 6199 09977 457E04 0362 3652
65.51) 125.36 6152 09976 357E-04 0372 5609 52,556  3.4448 1543 10047 6199 09977 4S57E04 0362 3652
65.71] 12532 6152 09976 3.57E-04 0372 5609 52541 34459 1543 100.16 6189 09977 457E-04 0362 3652
65.91) 12529 6152 09976 3IS57E-04 0372 5609 52527 34470 1543 10046 6199 089977 457604 0362 23652
66.11) 12526 6152 09976 3.57E-04 0372 5609 52,513 3.4480 1543 10015 6199 09977 457E04 0362 3652
66.31) 12523 6152 09976 3.57E-04 0372 5600 52499  3.4491 1542 100.14 6199 09977 4S57E04 0362 23652
6641 12522 6152 09976 357E-04 0372 5609 52,492  3.4496 1542 10014 6199 09977 457E04 0362 3652
66.51] 12520 6152 09976 3.57E-04 0372 5609 52485  3.4501 1542 10013 6199 09977 457E04 0362 3652
66.61) 125.19 6152 09976 3.57E-04 0372 5609 52478  3.4507 1542 10013 6199 08977 4S7E04 0362 3652
66.71)  125.47 6152 09976 3.57E-04 0372 5609 52471 34512 1542 10012 6199 09977 457E04 0362 3652
66.81| 125.15 61.52 09976 3.57E-04 0372 5609 52,464  3.4517 1542 10012 6199 09977 4STE04 0362 3652
66.91| 125.14 6152 09976 3.57E-04 0372 5609 52457 34522 1542 10012  61.99 09977 4S7E04 0362 3652
67.01] 125.12 6152 09976 3.57E-04 0372 5609 52,450  3.4528 1542 10041 6200 09977 4S7E04 0362 3652
67.11)  125.11 6152 09976 357E-04 0372 5609 52,443 34533 1542 100.11 6200 09977 457E04 0362 3652
7.21]  125.09 6152 09976 3.58E-04 0372 5609 52436  3.4538 1542 100.10 6200 08977 4S57E04 0362 3652
7.31]  125.08 6152 09976 3.58E-04 0372 5609 52429 34543 1541 10010 6200 09977 457E04 0362 3652
7.41|  125.08 6152 09976 3.58E-04 0372 5609 52422 34548 1541 10010 6200 09977 457E-04 0362 3652
7.51| 12505 6152 09976 3.58E-04 0372 5609 52415 34553 1541 10009 6200 09977 4S7E-04 0362 3652
761] 125.03 6152 09976 3.58E-04 0372 5609 52,408  3.4559 1541 10009 6200 09977 457E04 0362 3.652
67.71]  125.02 61521 09976 3.58E-04 0372 5609 | 52.401‘ :msui 1541 m.u] cz.ﬂl o.'m[ 457E-04 0362 3652
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] I I I i | i . i ] ; ;
Tto Tso Qeew, Total CCW CCW Duty cow
Time SDC HX tube side 8DC HX shell side SDCDuty, e tterate other | COWDuty T B #CCW Hx per HX L “Tomp
w Wep Cr NTU iffectivenest DT Tto w { WCp o NTU umm-{‘ DTs | Ts.0 Btuhr mmBtwhr mmBtwhr  gpm mmBtu/hr
1477169 1474089 0700 0545  0.364 1566 12361 2110810 2105750 #NWA #NA #NA 1096  107.23 2309 12361 107.23 7356 30.44 8,100 3 10.15
1477497 1474367 0700 0545 0364 1541 123.10 2110683 2105817 #NA #NA #NA 1079  106.98 2271 123.10] 106.98 7.358 3007 | 8100 3 10.02
1477801 1474626 0700 0545  0.364 1517 12263 2110751 2105879 #NA #NA #A 1062 10674 2237 12263 106.74 ! 7.358 2972 | 8,100 3 9.91 ]
1478014 1474807 0700 0545  0.364 1500  122.30 2,110,799 2105923 #NA #NA #NA 1050 106,58 22.12 7358 | 2048 | 8,100 3 9.83
1478217 1474980 0700 0544 0.364 1484 12198 2110844 2105965 #NA A #NA 1039 10642 2189 7358 2925 8,100 3 9.75
1478412 1475146 0700 0544 0.364 1469 12168 2,110,888 2,106,005 #NA #NA #NA 1029 106268 2166 7.358 2902 | 8100 3 9.67
1,478,504 1475225 0.700 0.544 0.364 1461 12153 2,110,909 2106025 #NA #NA #NA 10.24 106.18 156 1 7.358 2891 8,100 3 9.64
1478595 1475302  0.701 0.544 0.364 1454 12139 2110929 2106043  #NA #NA #NA 1019 10612 145 1 L 7.358 8,100 3 9.60
1478684 1475378  0.701 0.544 0.364 14.47 12125 2110949 2106062 #NA #NA #NA 1014 10605 2135 12125 106.05 8,100 3 9.57
1478772 1475453  0.701 0.544 0.363 1440 12111 2,110,969 2,106,080 #NA #A #NA 1009 10598 125 121.11] 10598 8,100 3 95 i
1478857 1475526  0.701 0.544 0.363 1433 12097 2,110,988 2,106,098 #NA #NA #NA 1004 10581 2115 12097| 105.91 8,100 3 9.50
1478941 1475597 0701 0.544 0.363 1426 120.84 2,111,007 2106115  #NA #A #NA 999 10585 1.05 12084 105.85 8,100 3 9.47
1479023 1475667  0.701 0.544 0.363 1420  120.71 2,111,026 2,106,132  #NA #NA #NA 995 10578 2095  120.71| 10578 | 8,100 3 9.44
1479103 1475736  0.701 0.543 0.363 14.14 120.58 2,111,044 2106149  #NA #NA #NA 9.90 105.72 2086 12058 105.72 I . 8,100 3 941 | |
1479.182 1475803  0.701 0.543 0.363 1407 12046 2,111,062 2,106,166  #NA #NA #NA 9.86 10566 2077 12046] 105.66 8,100 3 9.38
1479250 1475869  0.701 0543 0.363 1401 12034 2,111,079 2106182 #NA #NA #NA 982 10560 2068 120.34] 10560 8,100 3 9.35
1] 1479334 1475934 0701 0543 0363 1395 12022 2,111,096 2,106,197 #NA #NA A 978 10554 2059 12022] 10554 1 8100 3 e | 1
1479409 1475907  0.701 0543  0.363 1389 120.10 2,111,113 2106213 #NA #NA A 973 10548 2050 120.10/ 105.48 8,100 3 9.29
1479481 1476059  0.701 0.543 0.363 1383 119.98 2,111,130 2106228  #NA A #NA 969 10542 2042 119.98] 105.42 8100 | 3 | 926 1
1479552 1476,120 0701 0.543 0.363 1378 119.87 2,111,146 2106243 #NA  #NA #NA 965 10536 2033 119.87| 10536 8100 @ 3 9.23
1479822 1,476,180  0.701 0543 0.363 13.72 119.75 2,111,162 2,106,258  #NA #NA #NA 862 105,31 2025 119.75] 10531 ] [ 8f0 [ 3 7 920
1479668 1476219  0.701 0.543 0.363 1368 11968 2,111,172 2106268 #NA #NA #NA 959 10527 2020 11968 105.27 8,100 3 9.19
1479,713 1476257  0.701 0543 0.363 1365 119.61 2,111,182 2106277 #NA  #NA #NA 9.56 105.23 20.14.  11961] 105.23 8,100 3 9.17
1479758 1476296 0701 0543 063 1361 11954 2,111,193 2106286 #NA  #NA  #NA 95¢ 10520 2009 119.54] 10520 8,100 3815
1479802 1476333  0.701 0543  0.363 1357 11947 2,111,203 2106206 #NA #NA #NA 981 | 10518 2004]  11947) 105.16 8,100 3 9.13
1479845 1476371 0701 0543 0363 1354 11940 2111213 2106305 #NA  #NA #NA 949 10543 19.99° 11940 10513 T 8,100 3 912 |
1] 1,479,889 1476408  0.701 0.543 0.363 1350  119.33 2111222 2106314 #NA  #NA #NA 947 10509 1994 11933] 105.09 8,100 3 8.10 1
1479931 1476444 0701 0543 0363 1347 119.26 2111232 2106323 #NA  #NA #NA 944 10506 1989, 11926 105.06 | 8100 3 9.08
1479973 1476480  0.701 0543 0363 1344 11919 2111242 2106332 #NA  #NA #NA 942 10502 19.84) 119.19] 105.02 8,100 3 9.07 !
1480015 1476516  0.701 0.543 0.363 13.40 119.12 2111251 2106341 #NA  #NA  #NA 9.39 104.99 19.79. 11912 104.99 8,100 3 9.05
1,480,056 1476551  0.701 0.543 0.363 13.37 119.06 2,111,261 2106349  #NA #NA #NA 937 104.96 19.74  119.06] 104.96 8100 & 3 [ 903 |
1,480,097 1476586  0.701 0542 0363 1334 118.99 2111270 2106358 #NA #NA #NA 935 10483 1969 11899 104.93 8,100 3 9.02
1480137 1476620 0.701 0542 0363 1330 11893 #NA A #NA 933 10488 1964 11893 104.89 8,100 3 900
1,480,176 1476654  0.701 0542 0363 1327 11886 #NA  #NA A 930 10486 1960, 118.86] 104.86 8,100 3 8.98
1,480,216 1476688  0.701 0542 0363 1324  118.80 #NA #NA #VA 928 10483 1955 11880] 104.83 ] | 8100 | 3 | 897
1480231 1476701  0.701 0542 0363 1323 118.77 WA #NA #NA 927 10482 19.53)  11877| 104.82 | | 8,100 3| 89 |
1480247 1476714  0.701 0.542 0.363 1321 118.75 #NA #NIA #NA 926 104.80 1951 118.75] 104.80 8,100 3 | 896
1480262 1476728  0.701 0542 0363 1320 11872 #NA #NA  #NA 926 10479 1950 118.72] 104.79] I 8,100 3 8.95
1480277 1476741  0.701 0542 0363 1319 11870 A #NA  #NA 925  104.78 1948 118.70| 104.78 ] 8,100 3 8.95
1480292 1476754  0.701 0.542 0.363 1318 11867 #NA #NA #NA 924 104.77 19.46 18.67| 104.77 8,100 3 8.94
1,480,308 1476767  0.701 0542 0363 1316 11865 #NA A #NA 823 10475 19.44] 11865 104.75 1 8,100 3 8.93
1480315 1476773  0.701 0542 0363 1316 11864 #NA #NA WA 923 10475 1943 11863 104.75 8,100 3 89 1
1480323 1476780  0.701 0542 0363 1315 11862 #NA #NA  BNA 922 10474 1942 11862 04.74 ,100 3 8.93
1,480,330 1476,786  0.701 0542 0363 1315 11861 #NA #NA  #NA 922 10474 1941 11861 04.74 ,100 3 8.92
1,480,338 1,476,793  0.701 0542 0363 1314 11860 #NA  #NA ENA 921 10473 1941 11860 04.73 ,100 3 .92
1,480,345 1476799  0.701 0542 0363 1343 11859 #NA #NA #NA 921 104.72 19.40]  118.59] 04.72 100 3 .92
1,480,353 1476,805  0.701 0.542 0.363 1313 11858 #NA #NA A 920 10472 1939 11857| 10472 ,100 3 .92
1480360 1476812  0.701 0542 0363 1342 11858 #NA  #NA #NA 820 10471 19.38]  11856] 104.71 8,100 3 91 | |
1,480,368 1476818  0.701 0542 0363 1312 11855 #NA WA #NA 920 10471 1937 11855 10471 8100 | 3 | 891
1,480,375 1476825  0.701 0542 0363 1301 11854 #NA  #NA #NA 919 10470 36 118.54 )4.70 ,100 ;
1,480,382 1,476,831  0.701 0.542 0.363 1310 11853 #NA #NA #NA 919 10469 .35] 11852 )4.69 ,100 )
1480390 1476837  0.701 0.542 0.363 1310 11852 #NA  #NA #NA 9.18 10469 .34]  11851] 104.69 | . 8100 | I
51| 1,480,397 1476843  0.701 0542 0363 1309 11850 #NA  #NA #NA 948 10468 .33]  118.50 )4.68 | 8,100 ]
7.61| 1,480,404 1476850  0.701 0.542 0.363 1309  118.49 #NA #NA #NA 917 104868 19.337  11849] 104.68 I 8100 3 | 889
7.71] 1480412 1476856  0.701 0.542 0.363 13.08 | 118.48 1 #NA A #NA | 8.17 [ 104,67 [ 19.32 m,ul 104.67 8,100 3 8.89
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Shutdown Cooling Temperature Transient with 90F River Water sDC
Hx Fouling = 0. hr-F-sqft/Btu, CCW Hx Fouling = 0.004 hr-F-sqft/Btu
I ] I
Initial RC Temperature, F 350 | SDCHX  CCWHX
Initial Time I 2 2754 Shell Film Multiplier 0.09751
'RCS Temperature after 8 hours. 149.30 i | Shell Film Re power 061709
[Time after trip to 130F Primary Coolant Temp 18.55 Initial CCW to SDCHx 1850, Shell Film Pr power 0333
"Time after SDC initiation to 130F PC Temp 166 CCW Flow Step Temp | 275‘ Fouling (total = tube side 0 0.004
Decary heat equilibrium at 90F river temp 17.14 0.00418 0.004
| SDCHx | i
Time Step QD) P(pp) P(ip) Psdc  TotalQ dTre Tube Shell
hrs hrs mmBtu/hr degF/hr  Q, gpm Pi I Tt ‘ Tto Q, gpm Pi Tsi Ts.o
.00 0.1 54.966] 1 139512 6505  -59.13 3000 315 35000 24846 1850 95 11891 27444
10 0.10 sug}[ 1 -136.400 6279  -57.08 3000 315 34409 24504 1850 95 11833 27030
20 010 53.300 1 133389 6059  -55.08 3000 315 33838 24173 1850 95 266
.30 0.10_ 52540 1 130477 -58.44| 5312 3000 M5 3wy s 1850 95
240 010, 51822 18] 127664  -56.34| 5122 3000 315 32756 23543 1850 95
2.50 0.10]  51.143 18 124946 5430  -49.37 3000 315 32244 23245 1850 95
260 0.10, 50500 18 22322 -5232( 4157 3000 315 3750 22956 1850 95
2.70 0.10]  49.888 18 -119.790.  -5040|  -45.82 3000 35 31274 22678 1850 95
280 010, 49,305 18 -117.346, 4854 4413 3000 315  308.16  224.09 1850 s
2.90 0.10] 4874 18 -114.990, 4674|4249 3000 315 30375 22150 1850 85
3.00, 0.05] 4821 18 112718 4500 4091 3000 315 20950  219.00 1850 95
3.05 0.05)  47.96 18] -111.623) 4416  40.15 3000 315 29745 21779 1850 85
3.10 0.05  47.71 18 -110548  43.34|  -39.40 3000 315 29545 21661 1850 85
315 0.05  47.464 18 109492 4253 3866 3000 315 29348 21545 1850 95
320 005  47.223 1 108456 417 -37.94 3000 35 20154 21431 1850 95
325 .05 46.987 18 -107438) 409 3723 3000 315 28965 21349 1850 o5
.30 .05 46.756 1 -106.439  -40.1 -36.53 3000 315 28778 21209 1850 95
35 .05/ 46529 1 105458 -394 -35.84 3000 315 28506  211.01 1850 95
40| 05 46.307, 18 104495 3869 3517 3000 315 28417 20995 150 95
45 0.05  46.089 18 5| -103550  -37.96 3000 315 28241 20891 1850 95
350 0.05] 45876 18 5| -102622]  -37.25 3000 315 28068  207.89 1850 95
3.55 0.05 45666 1 5| -101.711 -36.54) 3000 35 27899 20688 1850 85
360 005 45460 1 ; l -100.816]  -35.86 3000 315 27733 20590 1850 95
365 0.05 45258 1 5| 99939  -35.18 3000 315 27570 20493 1850 95
370 0.05_  45.059 1 139800 -75.24 3000 35 27410 17489 4246 95
375] 0.05 44.864 18 137186, -72.82 3000 315 27068 17345 4246 95
3.80 0.05] 44673 18 -134654 7048 3000 315 26737 17206 4246 95
385 0.05 44485 18 -132.202] 6822 62.02 3000 315 26416 17071 4246 95
3.90 44 18 129829  66.03 X 3000 M5 26106 16939 4246 95
395 44 18 127531 6391  58.10 3000 315 25806  168.11 4246 5
4.00 43, 18 -125305 6187 5624 3000 315 25516 16688 4246 5
405 43 18 123149 5089 5444 3000 35 25235 1588 4248 95
415 434 18 118,970/ 05 50.96 3000 315 24690 16334 4248 95
435 42, 18 -111.136 4443 3000 315 23671 15895 4246 95
475 415 18 97.441 .07 3000 315 21894 15119 426 95
525 40 18 -84.676 3000 315 20240 14386 4246 95
575 39, 0 5| 75920 3534|321 3000 315 19107 13877 4245 95
6.25 38. 0 5| 63515 2398  -21.80 3000 35 mo e 4246 95
6.75 [ 5| 65112 -1651]  -15.01 3000 315 16411 12646 4248 95
725 0 5| 4933  -1158] -1053 3000 315 15661 12297 4248 95
7.75 0 45292 8.31 -7.55 3000 315 15134 12051 4246 95
825 0 42394 612] 556 3000 315 14757 11874 446 95
8.75 0 -40.261 464 422 3000 315 14479 11743 4246 5
925 0] -38.645 363 -3.30 3000 315 14268 11643 446 85
9.80 0 -37.253 -2.8¢ 260 3000 315 14086 11557 4248 5
1050 0 5[ -35.862 . -1.99 3000 315 130.04 11471 4246 95
1141 0 5| -34472] 166 -1.51 3000 35 W2 13M 426 95
1262 0 15]  -33.083 127 1.15 3000 315 13540 11298 4246 95
1420 [ 15| -31.695 101 092 3000 35 13358 1241 4246 95
16.17 0 15] -30.308 -0.83 0.75 3000 35 M i 4246 95
1817 [ 15 -29.160 071 065 3000 38 13026 11082 4246 95
20.17 0 15| -28.170 062 056 3000 315 12896 109.90 4248 95
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Calc-PM-44-3 Att2-2_SDC_C

Time Tube Shell

hs | Ttave [ ho cp mu K Vel ] Re Pr "‘,g"_g"' Ttave I tho cp ‘ mu X Vel Re Pr "‘2;’;" kmetal

200 29923 5559  1.0272 1.24E-04 0396 5609 136,709  1.1578 2281 19668 6019  1.0044 0389 1.591 19335 M7

210  294.56 5580  1.0256 1.26E-04 0396 5609 134617 14779 2270 19432 6024 10041 2.11E-04 0388  1.591 97917 19640 913
29005 5600  1.0241 1.29E-04 0396 5609 132573 1.1983 2259 19203 6030 1.0038 214E-04 0383 1591 96,584  1.9943 909
28570 5620 1.0228 1.31E-04 0396 5609 130,578  1.2188 2247 18982 6035 10035 218E04 0388 1591 95207 20245 905
28150 5638 10215 1.34E-04 0396 5609 128635 12395 2236 18769 6040  1.0033 221E-04 0388 1.591 94,057  2.0544 901
27744 5656  1.0203 1.36E-04 0396 5609 126,743 1.2604 2224 18562 6044 10030 224E-04 0387 1591 92,862  2.0840 898
27353 5672 1.0191 1.38E-04 0396 5609 124905 12813 2213 18364 6049  1.0028 227604 0387 1591 NI 21134 894
26976 5688  1.0181 1.41E-D4 0.396 5609 123,120 13023 2202 18172 6053 1.0026 229E04 0387 1591 90802  2.1424 891
26613 5703  1.0171 1.43E-04 0.396 5609 121,389 13233 2190 17987 6057 10024 232E04 0386 1.591 89538 24711 887
26262 5718 1.0162 1.46E-04 0.396 5.609 119711 1.3443 2179  178.08 6061 1.0022 235604 0386  1.591 88509  2.1994 884
25925 5731 1.0153 148E-04 0396 5609 118,086  1.3652 2160 17636 6065 10021 238E04 0386 1501 87521 222713 881
257.62 5738 1.0149 1.49E-04 0396 5609 117,301 13756 2163 17553 6067 10020 239E04 0385 1591 87,046 22409 879
25603 5744  1.0145 1.50E-04 0396 5609 116,528  1.3859 2158 17472 6069 10019 241E04 0385 1501 86,580 22545 877
25446 5750 10142 1.51E-04 0396 5609 115768 1.3963 2153 17382 6070  1.0018 242E-04 0385 1591 86,123 22680 876
25293 5757  1.0138 1.53E-04 0.396 5609 115021  1.4066 2148 17394 6072 10017 243E-04 0385 1591 85675 22813 874
25142 5762 10134 154E-04 0396 5609 114,286  1.4168 2142 17237 6074 10017 245604 0385 1501 85235 22045 873
249.94 5768  1.0131 1.55E-04 0396 5609 113563 14271 2137 17181 6075 10016 246E-04 0384 1591 84,804 23077 871
24848 57.74  1.0128 1.56E-04 0.396 5609 112853  1.4373 2132 17087 60.77  1.0015 247E-04 0384 1591 84,381 23207 870
24706 5780 10124 1.57E-04 0395 5609 112,155 14474 2127 17044  60.78 10015 249E-04 0384 1591 83966 23336 869
24566 5785  1.0121 1.58E-04 0395 5609 111468 14576 2122 16943 60.80 10014 250E-04 0384 1591 83,559 23464 867
24428 57.90  1.0118 1.59E-04 0395 5609 110,794  1.4677 2117 16873 6081 10013 251E04 0384 1.591 83,161 23590 866
24294 5795 10115 160E-04 0395 5609 110131 1.4777 2113 16804 6083  1.0013 252604 0384 1591 82,770 23716 865
24161 5800 10112 161E-04 0395 5609 109,479  1.4877 2108 16736 6084 10012 254E04 0384 1591 82,386  2.3840 863
24031 5805  1.0110 163E-04 0395 5609 108,839 14977 2103 16670 6086 10011 255604 0383 1.501 82010 23963 862
22449 5840  1.0079 1.77E-04 0394 5609 100071 16311 2027 15254 6114 10000 284E-04 0330 3652 169990 26880 1391
22206 5820  1.0075 1.79E-04 0393 5609 98900 16537 2018 15141  61.16 09999 286E04 0379 3652 168559 27137 1387
219.71 5830  1.0071 1.82E-04 0393 5609 97,763  1.6762 2009 15032 61.18 09099 2.89E-04 0379 3652 167175 27391 1383
217.44 5840  1.0067 1.84E-04 0393 5609 96,660  1.6986 2000 14926 6120 09998 291E-04 0379 3652 165836 27641 1379
21523 5849  1.0063 1.86E-04 0393 5609 95500  1.7208 1991 14824 6122 09997 283E04 0379 3652 164543 27686 1376
21309 5857  1.0060 1.89E-04 0392 5609 94,552 1.7429 1983 14725 6124 09907 296604 0378 3652 163282 28127 1372
21102 5866  1.0056 1.91E-04 0392 5609 93545  1.7648 1974 14629 6126 09996 2098ED4 0378 3652 162082 28364 1369
209.01 5874  1.0053 1.93E-04 0392 5609 92,569  1.7866 1966 14536 6128 09995 3.00E04 0378 3652 160911  2.8597 1365
20512 5889  1.0048 1.98E-04 0391 5609 90675  1.8302 1950 14356 6131 09994 305604 0377 3652 158648 29058 1358
197.83 59.17  1.0038 207E-04 0.3%0 5609 87,117  1.9176 1918 14017 6137 09992 3.13E-04 0376 3852 154421 29958 1346
18506 5964  1.0022 225E-04 0388 5609 80,889  2.0905 1861 13424 6148 09989 320E04 0374 3652 147,089  3.1650 1324
173.13 60.05  1.0010 244E-04 0385 5609 75,087 22792 1803 12870 6157 09986 346E04 0373 3652 140322 33380 1303
164.92 6032  1.0002 2.58E-04 0383 5609 nur aen 1762 12490 6163 09984 358E04 0371 3652 135719 34661 1288
15324 6068 09993 2.82E-04 0.380 5609 65516  2.6689 1700 11949 6172 09982 3.76E-04 0369 3652 129256  3.6626 1266
14528 6091 09987 3.01E-04 0378 5609 61,741  2.8580 1657 11582 61.78 09981 3.90E-04 0368 38652 124918  3.8065 1251
13979 6106 09984 3.15E-04 0377 5609 59,158  3.0022 1626 11329 6181 09980 4.00E04 0367 3652 121956 39111 1241
13593 61.16 09982 3.25E-04 0375 5609 5735  3.1110 1604  111.52 61.84 09979 4.07E-04 0366 3652 119,892 39872 1234
13345 6124 09980 3.33E-04 0374 5609 56,068  3.1932 1588 11024  61.86 09979 41204 0366 3652 118418  4.0433 1228
131.11 6120 09979 3.39E-04 0374 5609 55122 32562 1576 10031 6187 08979 416604 0366 23652 117336  4.0855 1224
12955 6133 09978 343E-04 0373 5609 54,406  3.3054 1566 10860  61.88 09978 4.19E-04 0365 3652 116518 41179 1221
12822 6136 09978 348E-04 0373 5609 53,791  3.3489 1559 107.99  61.89 09978 421E04 0365 3652 115814  4.1461 1218
12687 6139 09977 352E-04 0372 5609 53,176 33933 1551 10738 6190 00078 424E04 0365 3652 115112 41747 1218
12553 6143 09976 3.56E-04 0372 5609 52,563  3.4387 1542 10676 6191 09978 427604 0365 3652 114411 42036 1214
12419 6146 09976 3.60E-04 0371 5609 51,951 34852 1534 10615  61.91 09978 420E-04 0364 3652 113712 42328 1211
12285 6149 09975 365E-04 0371 5609 51,340 35327 1526 10554 6192 09978 432604 0364 3652 113014 42623 1208
12150 6152 09974 3.70E-04 0371 5609 50,730 35813 1518 10493 6193 00078 435E04 0364 3652 112318 42021 1206
12039 6155 09974 3.73E-04 0370 5609 50226 36225 1511 10443 6194 09977 437E04 0364 3652 111,742 43171 1204
11943 6157 09974 3.77E-04 0.370 5609 49792  3.6586 1505 10399 6194 00977 439E04 0363 3652 111247  4.3388 1202 8.760

idownTime1850Q.xis; Coold

Attachment 2, Page 103

3/29/2008, 12:51 PM




Calc 17321-01-PM-44-3, Shutdown Cooling Time Attachment 2, Page 104
! T ] I [CCWHX Fouling |~ 0.004
Tto Ts,0 Qeew, Total CCW CCW Duty
Time SDC HX tube side SDC HX shell side SDCDUty oo | frerate other | COWDuty T 7 # COW Hx per HX
hrs w WCp Cr NTU ffectivenest: DT Tto w WCp Cr NTU tllemu\e{' DTs l Tso Btuhr mmBtuwhr  mmBtuhr gpm mmBtu/hr
2.00] 1.337.560 1373944 #NA #NA #NA 10154  248.46 893,084 897,012 0653 2729 0673 15553 27444 13951 24846] 274.44 1 7358 | 14687 8100 3 48396
2.10] 1342692 17377,087 #NA #NA #NA 9905  245.04 893912 897570 0652 2716 0673 15197 27030 13640 245.04] 270.30 7.358 14376 100 3 47.92
2.20] 1347576 1,380,103  #N/A #NA #NA 9665  241.73 894,705 898,109 0651 2703 0673 14852 26629 133.39]  241.73| 266.29 7.358  140.75 ,100 3 46.92
2.30] 1,352,225 1,382,998  #N/A #NA #NA 9434 23853 898631 0650 2691 0673 14520 26242 13048 23853] 26242 7.358 | 137.84 ,100 3 45.95
240| 1,356,650 1,385,775  #N/A #NA #NA 9212 23543 896,192 899,134 0649 2679 0673 14199 25868 12766, 23543] 25868 ] 7358 | 13502 @ 8,100 3 4501 |
250| 1,360,863 1388441  #NA #NA #NA 89.99 23245 896,889 0.648 2667 0673 13889 25507 124.95 23245 255.07 7.358 132.30 8,100 3 44.10
260] 1,364,873 1390998 #NA #NA #NA 8794 22956 897,555 900,088  0.647 2656 0673 13590 25159 12232] 22956] 25159 1 7.358 | 12068 8,100 3 4323
1368691 17393452 #NA #NA #NA 8597  226.78 898,194 0846 2644 0673 13302 24823 11979 226.78] 24823 7.358 127.15 8,100 3 42.38
1,372,327 1,395807  #NA #NA #N/A 84.07 224.09 898,804 900974 0645 2633 0673 13024 24499 117.35] 224.09] 244.99 ! 7358 12470 = 8,100 3 4157
1375789 1398066  #NA #NA #NA 8225 221.50 899,389 901,392 0645 2623 0673 12757 24187 114.99  221.50 41.87 7.358 122.35 8,100 3 40.78
1,379,088 1400234  #N/A #NA #NA 8050  219.00 899,947 901,795 0644 2612 0673 12499 23886 112.72]  219.00 38.86 ] 7.358 120.08 8,100 3 40.03
1380663 1401275  #NA A #NA 7966  217.79 900215 901,989 0644 0673 12375 23741 11162 217.79] 23741 ] 7358 11898 8100 3 | 3966
1,382,201 1402295 #NA #NA #NA 78.83 216.61 900,477 902,179 0643 2602 0673 12253 23599 110.55 16.61 35.99 7.358 117.91 8,100 3 39.30
1,383,703 1403294  #NA #NA #NA 7803 21545 900,733 902,385  0.643 2597 0673 12134 23459 109.49 1545  234.59) ] 7358 11685 = 8100 3 38.95
1385169 1404273  #NA #NA A 7723 21431 902548 0643 2502 0673 12017 23322 10846 21431] 23322 7.358 | 11581 | 8,100 3 38.60
1,386,601 1405233  #NA #NA #NA 7646 21319 901,229 902,727 0642 2,587 0673 11902 23188 10744 21319 231.88 1 7358 11480 8100 | 3 3827
1387.999 1406,173  #N/A #NA A 7569 212,09 901469 902903 0642 2583 0673  117.89  230.56 10644  212.09| 230.56 7.358 | 11380 8,100 3 37.93
1,389,365 1407,094 #NA #N/A #N/A 7495  211.01 901,704 903075 0642 2578 0673 11678 22026 10546 211.01] 229.26 7.358 | 11282 8,100 3 37.61
1,390,699 1407996  #NA VA #NA 7422 209.95 901,933 903244 0642 2573 0673 11569  227.99 10450 209.95] 227.69 ] 7358 | 11185 | 8100 | 3 3728 I
1392002 1408881  #NA #NA #NA 7350  208.91 902,158 903410 0641 2569 0673 11462 22674 10355 20891 226.74 7358 11081 | 8,100 3 36.97
1393274 1409747  #NA #NA #NA 7279  207.89 902,377 903572 0641 0673 11357 25% 10262 207.89] 22551 i 7.358 | 10998 8,100 = 3 3666
1394517 1410596  #NA #NA #NA 7210 206.88 902502 903,732 0641 2560 0673 11255 22431 10171 206.88] 224.31 7.358 10907 8,100 3 36.36
1,395731 1411428  #NA #NA #NA 7143 205.90 902,803 903888 0640 2556 0573 1154 213 100.82] 20590 223.13 ! 7358 10817 | 8100 = 3 36.06 |
1396918 1412244  #NA #NA A 7077 20493 903008 904041 0640 2551 0673 11055 22197 99.94) 20493 221.97 7.358  107.30 8,100 3 35.77
1,398,076 1409,108 0677 2024 0.640 99.21 174.89 2,082245 2082283 #NA #NA #NA 6714 18611 139.80] 174.89] 186.11 7.358 14716 8,100 3 49.05
1400539 1410988 0677 2,015 0639 9723 17345 2082859  #NA #NA #NA 6586  184.34 17345 184.34 ] 7358 14454 | 8,100 3 48.18
1402901 1412798 0678 2.007 0638 95.31 172.06 2,083,701 2083415 #NA #NA #NA 6463 182.64 172.06] 18264 7.358 142.01 8,100 3 4734 |
1405166 1414542 0679 1999 0637 9346  170.71 2,084,389 2083951 #N/A #NA  #NA 6344 18098 170.71] 180.98 [ | 7358 | 1385 | 8100 | 3 46.52
1,407,341 1416221 0679 1.891 0.637 9167  169.39 2085050 2084469  #NA #NA #MNA 6228 179.38 169.39| 17938 ! 7.358 | 137.19 | 8,100 3 45.73
1,409,428 1417,839  0.680 1.983 0636 8995  168.11 2084969  #NA #NA #NA 6117 17783 168.11] 177.83 i 7358 | 13489 | 8100 | 3 | 4496
1411432 1419397  0.681 1975 0836 8828  166.88 2086302 2085452 #NA #NA #NA 6009 17633 166.88|  176.33 7358 | 13266 | 8100 | 3 44.22
1413356 1420899  0.681 1968 0635 8667 16568 2,086,893 2085918  #NA #NA #NA 5004 17488 16568 174.88 7358 | 13051 | 8,100 3 4350
1417038 1423787 0682 1954 0634 8356  163.34 2088031 2086818 #NA #NA #NA 5701 17206 163.34] 172.06 738 | 12633 | 8100 3 4211
1423776 1429123 0684 1.927 0631 7776 158.95 2,090,133 2088491  #NA A #NA 5321 16678 11114 158.95] 166.78 7.358 11843 8,100 3 39.50
1435039 1438190 0.688 180 0827 &1 15118 2003705 2091366 #NA @ #NA #NA 4659 15754 9744 151.19] 157.54 1 7358 10480 8,100 3 3493
1,444,947 1446322 0691 1835 0623 5855  143.86 #NA O MNA O BNA 4044 14892 8468 14386 148.92 7.358 92.03 8,100 3 | 30es
1451408 1451,704 0693 1804 0620 S23% 1en 2,099,047 5 #NA ENA #MA 3623 14301 7592 13877 143.01 1 7358 | 8328 8100 3 | 21.76 !
1460084 1459026  0.695 1.758 0616 4353 131.47 2101967 2098184 #NA #NA #NA 3027 13462 63.51 13147 13462 7.358 | 7087 8,100 | 2362 |
1465631 1463764 0697 1726 0613 3765 12646 2,099816  #NA #NA #NA 2625 12804 55.11) 12646 128.94 i 7.358 6247 8,100 20.82
1469284 1466907 0,698 1704 0611 3363 12297 2,105,156 2,100915 #NA #NA #NA 2348 12503 4934] 12297 12503 7358 5669 = 8,100 | 18.90
1471761 1469050 0699 1689 0609 3083 12051 2106035 2101676 #NA  #NA  #NA 2155 12220 4529] 12051 12229 | 7358 | 5265 | 8,100 | 1758
1473494 1470555  0.700 1678 0608 2883 11874 2,106,657 2102218 #NA #NA #NA 2047 12033 4239] 11874 12033 7358 4975 8,100 16.58
1474746 1471645  0.700 1.669 0.607 2736 11743 2,107,109 2102615  #N/A WA #NA %Mﬁ 118.88 4026 11743] 118.88 ] 7.358 47.62 8,100 15.87
1475682 1472462  0.700 1663 0607 2625 11643 2107450 2102914 #NA #NA #NA A 3865 11643 117.79 i 7358 | 46.00 8,100 i 15.33
1476479 1473159  0.700 1657 0.606 2529 115.57 2,107,741 2103172 #NA #NA #NA 1.1 116.84 3725 11557| 116.84 | 7.358 44.61 8,100 3 4.87
1477267 1473848 0701 1652 0605 2433 11471 2108031 2103428 #NA #A #NA 1705 11590 3586 114.71] 115.90 7.358 | 43.22 ,100 3 441
1478046 1474531 0701 1646 0605 2338 113.84 2108319 2103683 #NA A #NA 1639 11496 3447 113.84]  114.96] 7.358 41.83 100 3 394
1478815 1475207  0.701 1.641 0604 2243 11298 2108604 2103938 #NA #NA #NA 1572 11402 08 112.98] 114.02 7358 | 40.44 ,100 3 348
1479576 1475876  0.701 1635 0.604 2148 11211 2,108,888 2,104,192 #NA #NA A 1506  113.07 700 112.41]  113.07 1 7358 | 3905 | 8,100 3 13.02
1480326 1476538  0.702 1.630 0.603 2053 111.24 2,100,170 2,104444 #NA #NA #NA 1440 11213 3031 111.24] 11213 7.358 37.67 8,100 3 1256
1480,941 1477,081  0.702 1625 0603 1974 11052 2,109402 2,104,653  #N/A #NA #NA 1386 11135 29.16,  110.52] 111.35 ! 7358 3652 | 8,100 3 1247
1481466 1477545 0702 1.621 0.602 1907 109.90 2109601 2104833 #NA #NA #NA 1338 11068 2817 109.90] 110.68] 7.358 3553 | 8,100 3 11.84
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

SDCHx I I I
Time Step QD) P(pp) P(ip) Psdc Total Q dTre Tube
hrs hrs mmBtu/hr Pi l T [ Tto Q, gpm Pi Tsi
2217 0.00  25.268] 0 35 12784 10936 4248 % an
2217 0.00] 25268 0 315 12784 10936 4248 s un
2247 0.00] 25.268 0 315 127.84  109.36 4248 95 8743
2247, 000 25268 0 N5 12784 10936 4246 95 9713
2217 0.00 25268 [ 35 12784 109.36 4248 %
2247 000 25268 0 315 12784 109.36 4248 % o3
2217 0.00]  25.268 0 315 12784 109.36 4248 95 9713
2247 D00 25268 0 35 12784 10936 4248 9 9713
2217 000 25268 0 35 12784 10936 4246 9% 8113
2217 0.00]  25.68 0 35 12784 109.36 4246 9% 9713
2247, 000 25268 0 35 12784 10936 446 95 9113
2217 0.00]  25.268] o 35 12784 109.36 4246 95 97.13
2217, 0.00 25268 0 35 12784 109.36 4246 9% 9713
2217 000, 25268 0 M5 12784 10036 4248 s N
2247 0.00 25268 o 35 12784 109.36 4246 95 97.13
2217 000 25268 0 315 12784 109.36 4246 95 9743
2217, 0.00  25.268 0 35 12784 109.36 4248 s Ny
2247, 0.00 0 M5 12784 10036 4248 95 9713
2247, 0.00] 0 315 12784 10936 4246 95 97.13
2217, 0.00 0 35 12784 100.36 4248 9% 9713
2217 0.00 0 M5 12784 10936 4248 s D
2217, 0.00 of 35 12784 10936 4248 95 9713
2247 0.00 0 35 12784 10036 4248 9% 9743
2217, 0.00 0 315 12784  109.36 4246 85 87.13
2217, 0.00 0 315 12784 10936 4246 % 13
2217 0.00 0 315 12784 10936 4248 8% 0143
2217 0.00 0 35 12784 10936 4246 % 9n
2217 0.00 [ 315 12784 10936 4246 % 9
2247 000 25268 o 35 12784 10936 4246 9% 9713
2217 0.00 0 35S 12784 10936 4248 9% 913
2247 0.00] 25268 0 315 12784 10936 4246 %5 9713
2247 0.00, 26! o 315 127.84  109.36 4246 95 8743
217 0.00] 25268 0 315 12784 109.36 4246 % 13
2247 0.00  25.268] 0 35 12784 10936 4246 9% 9743
2217 0.00  25.268 0 9 35 12784 109.36 4246 s Nn
2217 0.00 25268 0 315 12784 10936 4248 s a3
2247 0.00  25.268] 0 35 12784 10936 4248 s 98
2247 0.00  25.268] 0 315 12784  109.36 4248 95 97.13
2247, 0.00] 25268 0 315 12784 109.36 4246 9% 9713
2217 0.00] 25.268 0 35 127.84 10936 4245 95 97.13
22147 000  25.268 o 315 12784 10936 4246 95 9743
2217 000, 25268 o 35 12784 109.36 4246 s ¥
22.17 .00 25.268 [ S 12784 10036 4248 9% 9.1
2247 .00, 25.268 0 M5 12784 10936 4248 s 9
2217 .00 25268 0 35 12784 10936 4248 5 W
2217 .00 25.268 0 35 12784 10936 4248 s 9n
22147 .00 25.268) 0 315 12784  109.36 4246 95 97.13
2247 0.00 2568 315 12784 10936 4248 8 v
2247, 0.00 25268 35 12784 109.36 4248 s 9
2247 .00, 25268 315 12784 10936 4246 s 91
22, 00 25.268 35 12784 10936 4248 % 913
22. 00, 25.268] 315 12784 109.36 4246 95 97.13
22. .00, 25.268 35 12784 10936 4248 %5 9.1
2217 0.00  25.268 0 315 12784 109.36 4248 9% 913
2217 0.00,  25.268] 0 35 12784 109.36 4246 95 713
]

Qxis; C

Attachment 2, Page 105

3/29/2008, 12:51 PM



Calc 17321-01-PM-44-3, Shutdown Cooling Time

8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8.757
8757
8.757

] | I I l |
Time Tube Shell
ts | Ttave | o cp mu K Vel ‘ Re Pr I"ZE"“F')‘“ Tave I tho [ cp ‘ mu K Vel Re Pr g
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E-04 0363 3652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 00977 441E04 0363 3652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5.609 49417 36904 1500 10361 6195 09977 441EO04 0363 3652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361  61.95 08977 441E04 0363 3652 110810 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5.609 49,417 36904 1500 10361 6195 09977 441E04 0363 3852 110819 43577 1200
2217) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E-04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0.369 5509 49417 36904 1500 10361 6185 09977 441E04 0363 3652 110818 43577 1200
22.17| 11860 6159 09973 3.80E-04 0.369 5609 49417 3.6904 1500 10361 6185 09977 441E04 0363 3.652 110819  4.3577 1200
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 00977 441E04 0363 3652 110819 43577 1200
22.17| 11860 6159 09973 3.80E-04 0369 5609 49417  3.6904 1500  103.61 6195 09977 441E04 0363 3.652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5809 49417 36904 1500 10361 6195 09977 441E-04 0363 3652 110819  4.3577 1200
2217| 11860 6159  0.9973 3.80E-04 0.369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0.369  5.609 49417 36904 1500 10361  61.95 09977 441E04 0363 3652 110819 43577 1200
2217| 11860 6158 09973 3.80E-04 0369 5609 49417 3.6904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
22147| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361  61.95 09977 441E04 0363 3652 110819 43577 1200
2217) 11860 6159 09973 3.80E-04 0369 5.609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
22.17| 11860 6159 09973 3.80E-04 0.369 5609 49417  3.6904 1500 10361 6195 09077 441E04 0363 3652 110,819  4.3577 1200
2217 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500  103.61 6195 09977 441E-04 0363 3652 110819 43577 1200
22.17| 11860 6159 09973 3.80E-04 0369 5.609 49417  3.6904 1500 10361 6195 09977 441E-04 0363 3652 110819 43577 1200
2217) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195  0.9977 0363 3652 110819 43577 1200
2217 11860 6158 09973 3.80E-04 0.369 5.609 49417 3.6904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 5.609 49,417 3.6904 1500 10361 6195 09977 441E-04 0363 3652 110819 43577 1200
2217) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361  61.95 00977 441E04 0363 3652 110819 43577 1200
| 2217 11860 6159 09973 3.80E-04 0369 5609 49,417 36904 1500 10361 6195 09977 441ED4 0363 3652 110819 43577 1200
22.17) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361  61.95 09977 441E-04 0363 3652 110819  4.3577 1200
2217 11860 6159 09973 3.80E-04 0369 5609 49417  3.6904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
22.17| 11860 61.59 09973 3.80E-04 0369 58609 49417  3.6904 1500 10361 6195 09977 441E04 0.363 3.652 110818 4.3577 1200
2217) 11860 6158 09973 3.80E-04 0369 55609 49417 3.6904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 5.609 49417  3.6904 1500  103.61 6195 09977 441E-04 0363 3652 110819 43577 1200
22.17| 11860 6159 09973 3.80E-04 0.369 5609 49417  3.6904 1500 10361 6195 09977 441E04 0363 3.652 110819 43577 1200
| 2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 61.95 09977 441E04 0363 3652 110819 43577 1200
2217| 11860 6158 09973 3.80E-04 0369 5609 49417 3.6904 1500 10361 6195 08077 441E04 0363 3652 110819 43577 1200
2217] 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 55609 49417 3.6904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 5609 49417  3.6904 1500  103.61 6195 09977 441604 0363 3652 110819 43577 1200
2217 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6195 08677 441E04 0363 3652 110818 43577
2217 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500  103.61 61.95 09977 441E04 0363 3652 110819 43577
22.17| 11860 6159 09973 3.80E-04 0369 5.609 49417 3.6904 1500 10361 6195 09077 441E04 0363 3652 110819 43577
2217| 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 61.95 09977 441E-04 0363 3652 110819 43577
2217 11860 6159  0.9973 3.80E-04 0.369 55609 49,417 36904 1500 10361 6195 09977 0363 3652 110819 43577
2217) 11860 6159 09973 3.80E-04 0369 55609 49,417 36904 1500 10361 6195 09977 441EO04 0363 3652 110819 43577
2217) 11860 6159 09973 3.80E-04 0.369 5609 49417 36904 1500 10361 6195 08977 441EO4 0363 23652 110819 43577
22.17| 11860 6159 09973 3.80E-04 0369 5.609 49417 3.6904 1500 10361 6185 09977 441E04 0363 3652 110819 43577
2217| 11860 6159  0.9973 3.80E-04 0.369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577
2217) 11860 6159 09973 3.80E-04 0369 5609 49417 36904 1500 10361 6185 08977 441E-04 0363 3652 110819 43577
2217 11860 6159 09973 3.80E-04 0369 5609 49417  3.6904 1500  103.61 6195 09977 441E04 0363 3852 110819 43577
22.17| 11860 6159 09973 3.80E-04 0369 5.609 49417 3.6904 1500 10361 61.95 09977 441E04 0363 3652 110819 43577
22.17| 11860 61.59 09973 3.80E-04 0369 5609 49417 3.6904 1500 10361 61.95 09977 441E04 0363 3652 110819 43577
2217| 11860 6159  0.9973 3.80E-04 0.369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577
2217| 11860  61.58  0.9973 3.80E-04 0.369 5609 49417 36904 1500 10361 6195 09977 441E04 0363 3652 110819 43577
2217| 11860 6159  0.9973 3.80E-04 0369 55609 49417 3.6904 1500 10361 6195 09977 441E-04 0363 3652 110819 43577
2217 m.eol 6159  0.9973 3.80E-04 0.369 5609 | 49,417 3.6904' 1500 mml ousl ml 441E04 0363 3652 ‘ 110,819 uml
BE— | | | ‘
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| I

Tto Ts,0 Qcew, CCW Duty ccw
Time SDC HX tube side SDC HX shell side SDC Duty forate other # CCW Hx per HX Temp
hrs w wep cr NTU iffectivenes: DT Tto w WCp cr NTU :W‘ DTs [ Ts.0 Btuhe mmBtuhr  mmBtu/hr mmBtwhr Tso
22.17| 1481916 1477944 0702 1618 0.602 1848  109.36 2109773 2104988  #NA #NA #NA 1298 11010 27.31___109.36] _ 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0.602 1848 109.36 2109773 2104988  #NA #NA #NA 1298 110.10 27.31__109.36]  110.10 7.358 3 11.56 97.13
22.17| 1481916 1,477,944 0702 1618 0.602 1848 109.36 2109773 2104988 #NA #NA #NA 1298  110.10 2731 109.36] 110.10 7.358 3 11.56 97.13
2217/ 1481916 1477944 0702 1618 0.602 1848  109.36 2109773 2,104,988  #NA #NA #NA 1298 110.10 2731 109.36]  110.10, 7.358 3 11.56 97.13
2217| 1481916 1477944  0.702 1618 0.602 1848 109.36 2109773 2104988 #NA A ENA 1298 11010 2731 109.36] 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0602 1848 109.36 2109773 2104988 #NA #NA #NA 1298 110.10 2131 09.36|  110.10 7.358 3 11.56 97.
22.17| 1481916 1477,944  0.702 1618 0.602 1848 109.36 2109773 2,104988 #NA #NA #NA 1298 11010 27.31 09.36|  110.10 7.358 3 11.56 7.
22.17| 1481916 1477944 0702 1618 0.602 1848 109.36 2109773 2104988 #NA A ENA 1298  110.10 27.31 09.36] _ 110.10 7.358 3 11.56 7.
22.17| 1481,916 1477944 0702 1618 0602 1848 109.36 2109773 2,104,988 #NA #NA #NA 1298 11010 27.31 09.36] _ 110.10 7.358 3 11.56 7.
22.17] 1481916 1477944 0702 1618 0.602 1848  109.36 2109773 2104988 #NA #NA  #NA 1298  110.10 2731 109.36] 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0602 1848 109.36 2,100,773  2,104988  #NA #NA #NA 1298 11010 2731 109.36] 110.10 7.358 3 11.56 97.13
22.17) 1481916 1477944 0702 1618 0.602 1848  109.36 2,109,773 2,104,988 #NA #NA #NA 1298 11010 2731 109.36] 110.10 7.358 3 11.56 97.13
22.17| 1481918 1477944  0.702 1618 0.602 1848  109.36 2109773 2104988 #NA #NA #NA 1288  110.10 27.31) 109.36] 110.1 7.358 3 11.56 97.13
22.17| 1481916 1477,944  0.702 1618 0.602 18.48 109.36 2109773 2104988 #NA #NA #NA 1298  110.10 2731 109.36] 110.1 7.358 3 11.56 97.13
2217/ 1481916 1477944 0702 1618 0602 1848 109.36 2109773 2,104988 #NA #NA  #NA 1298 11010 7.31] 109.36]  110.1 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0.602 1848  109.36 2, 104,988  #N/A #NA #A 1298 11010 7.31 109.36] 1101 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0602 1848 109.36 2,109,773  2,104988  #NA #NA WA 1298 11010 7.31 109.36] 110.10] 7.358 3 1156 | 97.13
22.17| 1481,916 1477944 0702 1618 0602 1848 109.36 2,109,773 2104988 #NA #NA  #NA 1208 11010 7.31  109.36]  110.10 7.358 3 11.56 97.13
22.17) 1481916 1477944 0702 1618 0.602 1848  109.36 2109773 2104988  #NA #NA #NA 1288  110.10 731 109.36] 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0.602 1848 109.36 2109773  2,104988  #NA #NA - ENA 1298  110.10 2731 109.36|  110.10 7.358 3 11.56 97.13
22.17] 1481916 1477944 0702 1618 0.602 18.48 109.36 2109773 2104988 #NA A #NA 1298 110.10 2731 109.36| 110.10 7.358 3 1156 97.13
22.17| 1481916 1477944  0.702 1618 0.602 1848  109.36 2109773 2104988 #NA #NA  #NA 1298 110.10 7.31, 109.36|  110.10 7.358 3 11.56 | 97.13
22.17] 1481,916 1477944 0702 1618 0602 1848  109.36 2,109,773 2,104,988  #NA #NA WA 1288 11010 7.31]109.36]  110.10 7.358 3 11.56 97.13
22.17] 1481,916 1477944  0.702 1618 0602 1848  109.36 2109773  2,104988  #NA #NA VA 1298 11010 731 109.36]  110.10 7.358 A se ] 97.13
22.17| 1481916 1477944 0702 1618 0.602 1848 109.36 2109773 2,104988 #NA #MA  SNA 1288 11010 7.31]  109.36]  110.10 7.358 3 11.56 97.13
2217 1481916 1477944 0702 1618 0.602 1848 10936 2109773 2104988 #NA #NA #NA 1298  110.10 110.10) 7.358 3 156 97.13
22.17] 1481916 1477944 0702 1618 0602 1848 109.36 2109773 2,104,988  #NA #NA  #NA 1298 11010 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944  0.702 1618 0602 1848 109.36 2109773 2,104,988 #NA #NA WA 1298  110.10 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944  0.702 1618 0.602 1848 109.36 2,109773 2104988  #NA WA ENA 1298 110.10 110.10 7.358 3 11.56 97.13
22.17| 1481916 1477944 0702 1618 0602 1848 100.36 2109773 2,104,988 #NA A #NA 1298 11010 110.10 7.358 3 11.56 97.13
22.17| 1481,916 1,477,944  0.702 1618 0.602 1848  109.36 2109773  2,104988  #NA WA BNA 1298 110.10 110.10 7.358 3 156 97.13
22.17| 1481,916 1477944 0702 1618 0602 1848  109.36 2,109,773 2,104,988  #NA #NA  ENA 1298 11010 110.10 7.358 3 11.56 97.13
22.17] 1481916 1477944 0702 1618 0.602 1848  109.36 2,109,773 2,104,988  #NA #NA #NA 1298 11010 110.10 7.358 3 156 Tera3
22.17| 1481916 1477944 0702 1618 0602 1848 109.36 2,109,773 2104988 #NA #MNA  #NA 1288 110.10 110.10 7.358 3 11.56 a1
22.17) 1481916 1477944  0.702 1618 0.602 1848  109.36 2,109,773 2104988 #NA #NA #NA 1298  110.10 110.10] 7.358 3 1156 | 9743 |
22.17| 1481916 1477944  0.702 1618 0.602 1848 109.36 2,109,773  2,104988  #NA #NA  ENA 1298 110.10 110.10 7.358 3 11.56 97.1
2217| 1481916 1477,944  0.702 1618 0602 1848  109.36 2109773 2104988  #NA #NA  #NA 1298 110.10 110.10 7.358 3 11.56 97.1
2217| 1481916 1477944  0.702 1618 0602 1848 10936 2,109,773 2104988  #NA A  #NA 1298  110.10 110.10 7.358 3 15 | 97.13
22.17| 1481916 1477944  0.702 1618 0.602 1848  109.36 2,109,773 2,104,988 #NA #NA #NA 1298  110.10 110.10; 7.358 3 11.56 97.1:
22.17| 1481916 1477944  0.702 1618 0602 1848  109.36 109,773  2,104.988  #NA A BNA 1298 11010 110.10; 7.358 3 11.56 97.1
2217) 1481916 1477944 0702 1618 0.602 1848  109.36 2,109,773 2,104,888  #NA #NA #NA 1298 11010 110.10 7.358 3 1156 97.1
22.17| 1481916 1,477,944 0702 1618 0602 1848 10936 2,109,773  2,104988 #NA A ENA 1298 11010 11010, 7.358 3 11.56 97.13 |
22.17| 1481916 1477944 0702 1618 0.602 1848 109.36 2109773  2,104.988  #NA #NA  WNA 1298  110.10 7.358 1.56 97.13
22.17| 1481916 1477944  0.702 1618 0.602 1848  109.36 2,109,773 2104988  #NA #NA  #NA 1298  110.10 7.358 1.56 97.13 |
22.17| 1481916 1,477,944 0702 1618 0.602 1848 10936 2109773  2,104988 #NA A #NA 1298 110.10 7.358 1.56 97.13 |
22.17| 1481916 1,477,944 0702 1618 0602 1848  109.36 2109773 2104988 #NA 2 SNA  #NA 1288 11010 7.358 1.56 97.13 |
22.17| 1481916 1,477,944  0.702 1618 0.602 1848  109.36 2109773 2,104,988  #NA #NA #NA 1298  110.10 7.358 T 1156 97.13
22.17| 1481916 1,477,944  0.702 1618 0.602 1848 109.36 2109773 2,104,988 #NA #NA #NA 1298 11010 7.358 3 11.56 97.13
22.17| 1481916 1477,944 0702 1618 0.602 1848  109.36 2109773 2,104,988  #NA WA #NA 1298 11010 110.10 7.358 3T nsm 97.13
22.17| 1481916 1477944 0702 1618 0.602 1848 10936 2109773 2,104,988 #NA #NA #NA 1298  110.10 110.10 7.358 11.56 97.13 |
22.17) 1481916 1,477,944  0.702 1618 0602 1848  109.36 2108773 2104988 #N/A ¥NA  #NA 1298 110.10 10.10 7.358 11.56 97.13
22.17) 1481916 1477944 0702 1618 0602 1848  109.36 2109773 2104988 #NA #NA A 1298 11010 10.10 7.358 1156 | 97.13 |
22.17| 1481916 1477,944 0702 1618 0602 1848  109.36 2,109,773 2,104,988  #NA #NA  #NA 1298 110.10 10.10 7.358 11.56 97.13 |
22.17| 1481,916 1,477,944  0.702 1618 0602 1848  109.36 2109773 2,104,988  #NA #A #NA 1298 11010 10.10, 7.358 3 11.56 97.13
22.17) 1481,916 1,477,944 0702 1618 0602 1848 109.36 2100773  2,104988  #NA #NA #NA i 1298 I 110.10 110.10 7.358 3 11.56 97.13
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Shutd: Cooling Temp T ient with S0F River Water sDC
Hx Fouling = 0.00418 hr-F-sqft/Btu, CCW Hx Fouling = 0.0015 hr-F-sqft/Btu
Initial RC Temperature, F 350 i SDC HX _|CCW HX
[Initial Time 2 2754 Shell Film Multiplier 0.09751
|RCS Temperature after 8 hours 216.94 I B} ! Shell Film Re power 0.61709
'Time after trip to 130F Primary Coolant Temp 14.99 Initial CCW to SDCHx 1850, Shell Film Pr power 0.333
"Time after SDC initiation to 130F PC Temp 130 "CCW Flow Step Temp 2731 Fouling (total = tube side) 0.00418]  0.0015|
Decary heat equilibrium at 90F river temp 0.00 2 HX Temp 225 | 0.00418]  0.004|
SDCHx |
Time  Stp | QD) | Ppp) | Psdc | TomiQ | dTrc "";Dc Tube Shell
hrs hrs mmBtu/hr degF/hr Q, gpm Pi ] Tti I Tto Q, gpm | Pi l Tsi I Tso
200 0.1 54.966) 10.5] -107.42] -32.95|  -2995 1 3000 M5 35000 27214 1850 95
2.10 0.10  54.107 195 -106.17| -32.56] -2060 1 3000 315 347.00 27013 1850 95
220 010, 53.300 195] -104.93] 3213  -29.21 1 3000 315 34404 26815 1850 95
0. K 1 3000 315 34112 266.19 1850 5
1 3000 315 33824 26425 1850 95
1 3000 315 33541 26234 1850 95
3000 315 33262 26046 1850 95
3000 M5 32088 25861 1850 o5
3000 315 32719 256.80 1850 95
3000 315 32454 25501 1850 95
3000 35 32195 25326 1850 95
3000 315 31941 25154 1850 95
3000 315 31692  249.85 1850 95
3000 315 31447 24820 1850 95
3000 315 31208 24658 1850 95
3000 35 30074 244.99 1850 95
3000 315 30745 24343 1850 95
3000 315 30521 24191 1850 95
3000 315 30301 24042 1850 95
3000 315 30087  238.96 1850 95
3000 315 29877 23153 1850 95
3000 35 29672 23613 1850 95
3000 N5 20472 23477 1850 95
1 3000 315 20272 23340 1850 95
1 3000 M5 29072 23204 1850 95
1 3000 315 28872 23087 1850 95
1 3000 315 28672 22030 1850 95
[ 3000 35 28472 22794 1850 95
1 3000 35 28272 22657 1850 95
1 3000 315 28072 22520 1850 95
1 3000 N5 27872 22383 1850 95
. 1 3000 35 27672 22246 1850 95
X 1 3000 315 27472 20844 4246 95
. 1 3000 315 27161 20654 4246 95
| X 9.5 90.5 : 1 3000 315 26863  204.71 4246 95
565 010 39.300 19. -89.05| -30.25 1 3000 315 26577 20295 4246 95
5.75 0.10]  39.078 19. 87.63]  -2005] 2641 1 3000 315 26302  201.26 4246 95
5.85 10, 38.86 -86.26|  -27.90| 2537 1 3000 315 26037 199.64 4248 95
5.95 10 3864 -84.95]  -26.80 -24.37 1 3000 315 25784  198.08 4246 95
6.05 10] 3844 8368  -25.75| 2341 1 3000 315 25540  196.58 4246 95
6.15 10] 38238 8248 -24.74 -2249 1 3000 315 25308 19513 4246 95
6.25 10| 38.039 81.32] 2378 2162 1 3000 315 25081  193.75 4246 95
6.35 0.10]  37.845] 195 -8020] 2286 2078 1 3000 315 24865 19241 4246 95
6.45 0.10]  37.654 195  -79.13] -21.97| -1998, 1 3000 315 24657 19142 4246 95
6.55 0.10]  37.467, 195 7809 2113  -19.21 1 3000 315 24457  189.88 4248 95
665 .11 7.277 19.5] -77.08] -20.28] -1844, 1 3000 315 24257 18864 4246 95
6.76 0.11 7.083 195) 7603 -1944] 1768 1 3000 315 24057  187.40 4246 95
6.88 0.1 36.884 195] 7499 1861 1692 1 3000 315 23857  186.16 4248 95
6.99 0.12  36.682 195 -73.96| -17.78]  -16.16, 1 3000 S 23657 184.92 4246 95
712 o1 36.475 195 -72.93] -16.95 -15.41 1 3000 315 23457 18367 4245 85
725 014 36.262 195 -71.90] -16.13[ 1467 1 3000 315 23257 18243 4246 95
7.38 014 36.045] 195 -7086] 1532  -1393 1 3000 M5 7057 18118 4246 95
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Time Tube Shell
bs | Ttave | tho [ cp mu K Vel ‘ Re e |P g“_g"‘ Ttave | rho ] cp mu K Vel
200 31107 5550  1.0315 1.18E-04 0.395 5.609 143331 1.1107 2326 16467 6090  1.0010 259E04 0383 1.591
210| 308.57 5570  1.0305 1.19E-04 0.395 5.609 142208 1.1202 2321 16381 6092 1.0009 260E-04 0383 1.591
2.20|  306.10 55.80  1.0296 1.21E-04 0.395 5.609 141091 1.1298 2315 16296 6093  1.0008 262E-04 0382 1.591
2.30|  303.65 5591  1.0288 1.22E-04 0396 5.609 139,981  1.1395 2309 16212 60.95 1.0008 264E-04 0382 1581
2.40| 301.25 56.01  1.0279 1.23E-04 0.396  5.609 138,880  1.1493 2303 16129 6097  1.0007 265E-04 0382 1.591
250/ 298.88 56.11  1.0271 1.24E-04 0.396 5609 137,790  1.1583 2297 16047 6098  1.0006 267E-04 0382 1.591
2.60|  296.54 5621  1.0263 1.25E-04 0.396 5609 136712 1.1692 2291 15967 6100 1.0006 268E-04 0382 1.591
270, 20425 56.30  1.0255 1.26E-04 0.396  5.609 135646 1.1793 2285 15888 6102  1.0005 270E-04  0.381 1591
280 29199 5639  1.0248 1.28E-04 0396 5609 134593 1.1894 2279 15811 6103  1.0004 272E-04 0381 1.591
290 289.78 5648  1.0240 1.29E-04 0.396 5609 133555  1.1995 2273 157.35 6105 1.0004 273E-04 0381 1.591
300, 287.60 $6.57  1.0234 1.30E-04 0396 5609 132531 1.2097 2267 15660 6106 10003 275E04 0381 1591
3.10| 28547 5666  1.0227 1.31E-04 0396 5.609 131523 1.2199 2261 15587 6108  1.0003 276E-04 0381 1.591
3.20| 28338 56.74  1.0220 1.32E-04 0396 5.609 130530  1.2301 2255 15545 6109  1.0002 278E-04 0380 1.591
330| 28134 56.82  1.0214 1.34E-04 0396 5609 129,554  1.2403 2249 15445  61.10  1.0002 - 0380 1.591
340 27933 56.90  1.0208 1.35E-04 0.396 5609 128504  1.2506 2243 15376 6142  1.0001 281E-04 0380 1.591
350| 27736 56.98  1.0202 1.36E-04 0.396 5609 127651  1.2608 2237 15308 6113 10001 282E-04 0380 1.591
360| 27544 5706  1.0197 1.37E-04 0.396  5.609 126725  1.2710 2231 15243 6114  1.0000 2.84E-04 0380 1.591
370| 27356 5743 1.0191 1.38E-04 0396 5609 125815  1.2811 2226 15178 6116  1.0000 2.85E-04 0380 1.591
380 271.72 5720 1.0186 1.40E-04 039 5609 124923 12913 2220 15115 6117 09999 287604 0379 1.501
3.90| 269.91 5727 10181 141E-04 0396 5609 124048 1.3014 2214 15053  61.18 09999 288E-04 0379 1591
400 268.15 57.34  1.0177 142E-04 0.396 5609 123190  1.3115 2209 14993 6119 09998 289E-04 0379 1591
4.10| 26643 5740 10172 143E-04 0396 5609 122348 1.3215 2203 14934 6120 09998 291E-04 0379 1591
420| 264.74 5747 10167 144E04 0396 5.609 121524 1.3315 2198 14876 6121 09998 292E04 0379 1591
4.30| 263.06 5753  1.0163 145E-04 0.396  5.609 120699  1.3416 2192 148.19 6122 09997 293E-04 0378 1591
441 26138 5759  1.0150 1.46E-04 0396 5609 119872 1.3519 2187 14761 6124 09997 295E-04 0378 1591
451 259.70 5765  1.0154 148E-04 0.396  5.609 119,043 1.3624 2181 14704 6125 0999 296E-04 0378 1.591
462| 258.01 5772 1.0150 1.49E-04 0.396 5609 118213 1.3731 2175 14646 6126 09996 298E-04 0378 1.591
474 256.33 57.78  1.0146 1.50E-04 0.396 5609 117,380  1.3840 2169 14589 6127 09996 290E-04 0378 1.591
485 25464 57.84 10142 1.51E-04 0.396  5.609 116,546  1.3951 2164 14531 6128 09995 3J.00E-04 0378 1.581
497 2529 57.90  1.0138 1.52E-04 0396 5609 115710 1.4063 2158 14474 6129 09995 302E04 0378 1.591
09| 25127 57.96  1.0134 1.54E-04 0.396 5609 114873 1.4178 2152 14416 6130 09995 3J03E-04 0377 1591
22| 24959 5802  1.0130 1.55E-04 0.396 5609 114034 14295 2146 14359 6131 09994 1.591
35| 24158 58.08  1.0112 161E-04 0395 5.609 109608  1.4880 2110 12591 6162  0.9985 3.652
45| 239.07 5818  1.0107 164E-04 0395 5609 108368  1.5073 2101 12532 6163  0.9984 3652
55| 23667 5827  1.0102 1.66E-04 0395 5.609 107175 1.5264 2092 12475 6164 09984 3 3652
65| 23436 58.35  1.0008 1.68E-04 0395 5609 106027  1.5452 2083 12421 6165 09984 3.652
75| 232.14 5843  1.0093 1.70E-04 0.394 5609 104,923  1.5637 2074 12368 6165 09984 3652
85| 23001 58.51  1.0089 1.72E-04 0.394 5609 103860  1.5819 2066 12318 6166  0.9984 3.652
95|  227.96 5858  1.0085 1.74E-04 0.394 5609 102,837  1.5998 2058 12270 6167  0.9983 3652
05| 22599 58.65  1.0082 1.756-04 0394 5609 101,854 16174 2050 12223 6168 09983 3.652
15| 22410 5872  1.0078 1.77E-04 0.394 5609 100,908  1.6347 2043 12179 6168  0.9983 3.652
625| 22228 58.78  1.0075 1.79E-04 0.393 5609 99,998 16517 2035 12136 6169 09983 3.652
635 22053 5884 10072 1.81E-04 0303 5609 99122  1.6683 2028 12095 6170 09983 3852
645 21885 5890  1.0069 1.83E-04 0393  5.609 98280  1.6846 2021 12055 6170  0.9982 3652
655 217.23 58.95  1.0066 1.84E-04 0393 5609 97468  1.7006 2014 12047 6171 09982 3.652
665 21561 59.01  1.0064 1.86E-04 0.393 5609 96656  1.7169 2008 11979 6172 09982 3652
6.76| 21399 59.06  1.0061 1.88E-04 0392 5609 95844  1.7336 2001 119.40 61.72 09982 3.652
88| 21237 59.12  1.0059 1.90E-04 0.392 5609 95031  1.7505 1994 11902 6173 09982 3652
@1 21074 5917  1.0056 1.91E-04 0392 5609 94217  1.7678 1987 11864 6173  0.9982 3652
12| 20042 5923  1.0054 1.93E-04 0392 5609 93403  1.7854 1980 11826 6174 09982 3652
725 207.50 5928  1.0051 1.95E-04 0.391 5609 92589  1.8033 1973 117.88  61.74  0.9981 3652
7.38|  205.87 59.33  1.0049 1.97E-04 0.391 5609 91775  1.8216 1966 117.50  61.75  0.99 3.652
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1 | | | ! 1 1 CCW HX Fouling 0.0015
. SDC Duty| Tto Tso Qeew, Total CCW Duty
Time SDC HX tube side SDC HX shell side oty | orats | neete other  COWDUY ooy po  # COWHK| ™0y
w [ wep ] cr [ NTU }Necﬁvemu DT Tto w wep | Cr NTU mecﬁmm{ DTs I Tso | Bumr mmBtwhr mmBtuwhr  gpm mmBtuhr
1,337,560 1379666  #N/A #NA A 7786 27214 903634 904500 0656 0881 0485 11876 22405  107.42] 27214 22405 | 7358 | 11477 | 8,100 3 38.26
1,340,160 1,381,103  #NA #NVA  #NA 7687 27013 903,898 904,707 0655 0880 0485 11735 22248  106.17| 270.13 22248 7735 | 11352 | 8,100 3 37.84
1,342,728 1382522 #NA #NA  #NA 7590 26815 904,158 904902 0655 0880 0485 11596 22093  104.93| 268.15  220.93 7.358 | 11229 8,100 3 37.43
1,345235 1383919 #NA #NA #N/A 7494 26619 904413 905004 0654 0.879 0485 11458 21941 103.7 26619 219.41 7358 111.07 | 8,100 3 37.02
1,347,690 1385295  #N/A #NA  BNA 7400 26425 904663 905283 0653 0878 0485 11323 21780  10251] 26425 217.90 | 7358 | 109.86 8,100 3 36.62
1,350,089 1386649  #NA #NA #NIA 7307 26234 904,908 905469 0653 0877 0485  111.90 21642 101.32| 26234 216.42 7.358 | 10868 | 8.100 3 36.23
1352434 1387978  #NA #NA  #NA 7216 26046 905,149 905652 0652 0877 0485 11059 21496  100.15] 26046 214.96 7735 | 10751 8,100 3 35.84
1,354,723 1389284  #NA #NA  #NA 7127 25861 905384 905831 0652 0876 0484 10030 21353 99.01 25861 21353 7.358 | 10637 8,100 3 3546
1,356,957 1,390,565  #N/A #NA  #NA 7039 25680 905615 906007 0652 0875 0484 10804 21212 97.88] 256.80 212.12 T 7.358 | 10524 | 8,100 3 35.08
1,359,135 1391821 #NA  #NVA  #NA 6953 25501 905840 906,179 0651 0874 0484 10680 21074 96. 25501, 210.74 7.358 | 10413 | 8,100 3 347
1,361,250 1,393,052 #NA  #NA  #NA 6869 25326 906060 906348 0651 0874 0484 10558 20039 95, 25326 20939 7.358  103.05 8,100 3 34.35
1,363,329 1394258  #NA #NA  #NA 6787 25154 906275 906513 0650 0873 0484 10439 7.358 | 101.98 8,100 3 33.99
1365344 1395439 #NA  #NA  #N/A 6706 24985 906485 906674 0650 0872 0484 1032 7.358 | 10094 8,100 3 3365
1,367,307 1,396,595 #NA #NA #NA 6628 24820 906690 906832 0649 0872 0484 10207 7358 9992 & 8,100 3 3331
1,369,218 1,397,726 #NA  #NA  #NA 6551 24658 906890 906986 0648 0871 0483 10095 7358 9892 8,100 3 3297
1,371,078 1,398,832 #NA #NA #NA 6475 24499 907,085 907,137 0648 0870 0483 9985 7358 9794 | 8,100 3 3265
1,372,887 1399914  #NA #NA O #NA 6402 24343 807275 285 0648 0870 0483 9878 7.358 9698 8,100 3 3233
1,374,648 1400971  #NA #N/A #NA 6330 24191 907460 907428 0648  0.869 0.483 97.73 7.358 96.04 | 8,100 3 32.01
1,376,361 1402005 #NA #NA  #NA 6260 24042 907641 907569 0647 0868 0483 9670 [ 7358 | 9512 | 8,100 3 3171
1,378,027 1403015  #NA #NA  #NA 6191 23896 907817 907,706 0647 0868 0483 9570 7358 | 9422 | 8,100 3 31.41
1,379,647 1404002 #NA #NA  #NA 6124 23753 907989 907839 0647 0867 0483 9472 .99 23753 17358 9334 | 8,100 3 311
1,381,223 1404966 #NA  #NA  #NA 6059 23613 908,156 907970 0646 0867 0483 9376 19622 85.13] 236.13  196.22 7.358 | 9248 | 8,100 3 0.83
1,382,755 1405908 #NA  #NA  #NA 5095 23477 908319 908097 0646 0866 0483 9282 19547 8420 23477 19517 7358 | 9165 8,100 3 30.55
1384277 1406848 #NA #NA  #NA 5932 23340 908481 908224 0646 0865 0482 9188 19413 45| 23340 194.13 7.358 | 9081 8,100 30.27
1,385,791 1407786  #NA #NA  #NA 5868 23204 908642 908351 0645 0865 0482 193.09 X 23204 193.09 7.358  89.97 ,100 29.99
1,387,207 1408725 #NA #NA #NA 58.05 23067 908803 908477 0645 0864 0482 9001 19204 : 23067 192.04 7358 | 89.13 | 8,100 29.7
1,388,796 1409663  #NA #NA  #NA 5742 22030 908963 908603 0645 0864 0482 8908  191.00 .94 22930 191.00 7.358 | 88.29 100 29.4
1,390,287 1410600  #NA #NA O #NA 5678 22794 909123 908729 0644 0863 0482 8814 18996 80.10] 227.94  189.96 T 7358 | 8746 | 8,100 29.
1,391,770 1411536  #NA #NA  #NA 5615 22657 909282 908854 0644 0862 0482 8721 18882 79.26] 22657  188.92 7358 | 8662 | 8,100 3 28.87
1393246 1412472  #NA #NA  #NA 5552 22520 909441 908980 0644 0862 0482 8628 18787 7356 8578 | 8,100 3 2859
1,394,714 1413407  #NA #NA #NA 5489 22383 909599 909,105 0643  0.861 0482 8534  186.83 7.358 84.94 ,100 3 28.31
1,396,174 1414342  #NA #NA #NA 5426 22246 909,756 909229 0643 0860 0481 8441 18579 7358 8411 100 3 28.04
1397627 1413335 0675 0594 0387 6628 20844 SAEEMSF 2095283 SNA 2 #NA BNA 4471 14826 7.358  101.04 100 3 3368
1,399,868 1414864 0675 0593 0387 6508 20654 SRR 2005555 #NA 2 #NA  #NA 4394 14729 7.358 | 9943 ,100 3 3314
1,402,003 1416328 0676 0592 0386 6392 20471 #EE 2095815 #NA #NA #NA 4320 14635 7.358 97.89 8,100 3 3263
1404037 1417731 0676 0591 0386 6281 20295 #HME 2006064 #NA  ENA  BNA 4248 14545 7.358 | 9641 8,100 3 32.14
1405975 1419075 0677 0590 0385 6175 20126 SN 2096303 #NVA  #NVA  #NA 4180 14458 7.358 | 9499 8,100 3 31.66
1,407,822 1420363 0677 0590 0385 6073 19964 MMM 2096532 #NA #NA  #NA 4118 1A 358 93.62 100 3121
1409584 1421598 0678 0589 0385 5076  198.08 MMM 2006751 #NA  #NA  #NA 142,95 358 9231 ,100 30.77
1411264 1422781 0678 0588 0384 58.82 19658  #MMSE 2096962 #NA  #NA #NA 3991 14218 358 91.05 ,100 30.35
1412868 1423916 0679 0587 0384 5793 19513  #MEMMMN 2007,163 #NA  #NA #NA 3933 14145 358 | 89.84 100 29.95
1414400 1425005 0679 0586 0383 5707 19375 4SS 2007356 #NA  #NA  #NA 3877 14074 7.358 8868 | 8,100 3 29.56
1415862 1426049 0680 0585 0383 5624 19241 2007542 #NA  #NA  #NA 140.06 7358 | 87.56 | 8,100 3 29.19
1417259 1427,050 0680 0585 0383 5545 19112 #ESF 2097720 #NA 2 #NA  #NA 3772 13941 7358 | 8649 | 8,100 3 28.83
141859 1428012 0681 0584 0382 5469  189.88 ##MEsSF 2097890 #NA  #NA  #NA 3723 13878 7.358 | 8545 | 8,100 ] 28.48
1419926 1428973 0681 0583 0382 5393 18864 i  #NA #NA #NA 3673 13815 7.358 8442 | 8,100 3 28.14
1421247 1420931 0681 0583 0382 5317  187.40 MM 2098231 #NA  #NVA  #NA 3623 13752 7358 8339 8100 3 27.80
1422561 1430888 0682 0582 0381 5241 18616 MMESF 2008401 #NA 2 #NA  WNA 3574 13680 7358 8235 8,100 3 27.45
1423867 1431842 0682 0581 0381 5165  184.92 MEHF 2098571 #NA  SNA  #NA 13626 | 7358 8132 8,100 3 27.11
1425165 1432795 0683 0580 0381 5090 18367 #NA  #NA  INA 3475 13583 7358 8029 8,100 3 26.76
1426455 1433745 0683 0580 0380  50.15 18243 MMM 2008009 #NA  #NA  #NA 3425 13501 7.358 7925 8,100 3 26.42
1427738 1434694 0683 0579 0380  49.39  181.18 4SS 2090078 #N/A  #NA 2 #NA 3376 13438 7358 7822 8100 3 26.07
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"SDCHXx (per exchani | ] I
Time Step QD) | Pp) | Psdc | TotlQq | dTre ”"i[’c Tube Shell

hrs hrs mmBtu/hr degF/r Q, gpm Pi l Tti Tto Q, gpm ] Pi [ Ts,i ‘
7.53 0.15 35821 5. 69.83] -14.51 1319 1 3000 315 22857 17993 4246 95 10048
768 0.18] 35591 68.80 -13.71 1246 1 3000 315 22657 17868 4246 95 10035
7.84 0.10] 35354 -54.19| -5352] 4866 2 2000 315 22457 167.99 3254 95  105.41
794 010 35209 ] 5218] 4966 4514 2 2000 315 21971 16531 3254 95 10491
.04 10/ 35.067 19. -5032] -46.08] 4189 2 2000 315 21519 16281 3254 95 10444
14 .10, 34.928 19. 4860] 4277] 3888 2 2000 315 21100 16049 3254 95 10400
.24 10 34.790 19. 47.00] 3971 3610 2 2000 315 20711 158.32 3254 95 10359
.34 10 34.655] 19. 4551|  -36.87| -3352 2 2000 315 20350  156.31 3254 85 10322
44 040, 34.522 195/ 4414|3425 3114 2 2000 315 20015 15444 3254 95  102.86
8.54 0.10]  34.390 15| 4286 4982 4529 2 2000 315 197.04 15269 3254 95 10254
8.64 0.90]  34.261 15[ 4100 4623 4203 2 2000 315 19251 18048 3254 95 10206
8.74 0.10] 34.134 -39.27|  -42.91 -39.00 2000 315 18831  147.78 3254 95 10161
.84 .10]  34.009 -37.67|  -39.83 -36.21 2000 315 18441 14558 3254 95  101.20
94 10| 33.886 -36.19]  -36.98]  -3362 2000 315  180.78 14353 3254 95 10081
.04 .10 33.764 ] 3481 -3435] 3123 2000 35 17742 14162 3254 95 10045
14 10] 33644 5] 3383 a1 .31{ -29.01 2000 315 17430 139.85 3254 95 100.12
9.24' 0.10] 33526 15| -32.34] -2066] 2696 2 2000 315 17140 13819 3254 95 9981
9.34 0.40] 33410 15| -31.24| -27.57| 2506 2 2000 315 16870 13665 3254 95 9952
.44 Xl .295 . -30.22] -2564]  -2331 2000 315 16620 13522 3254 95 9925
.54 182 ] -2926] -23.85|  -2168 2000 315 16387  133.89 3254 95 9900
64 .070 ; 28.38]  -2219] 201 2000 315 16170 13264 3254 95 e
.74 .960 i -27.56] -20.65]  -18.7 2000 315 15968 13148 3254 95 0885
).85 )11 32845 5| -26.74]  -19.14] 174 2000 315 15768 13033 3264 95 98.33
9.96 12 32722 1] -2593| -17.63]  -16.03] 2 2000 315 15568  129.18 3254 5 8812
10.09 14 32590 1. 25.1 -16.14] 1467, 2 2000 315 15368  128.03 3254 95 9790
10.22] .15 32.449 1 24.30] 1465 -1332] 2 2000 315 15168 126,87 3254 95 9768
1037] 047 32297 15 234 13.18] 1198 2 2000 315 14968  125.71 3254 95 9747
10.54 0.19] 32131 15 2267 -11.72]  -1065 2 2000 315 14768 12455 3254 95 9728
10.73 021 31.948 15 -218 -10.28 9.34 2 2000 315 14568 12339 3254 95 $7.03
10.94 025 31.745 15 -21.05 -8.86 805 2 2000 315 14368 12223 3254 95 9682
11.19 0.29]  31.515 15 2024 147 679 2 2000 315 14168 121.07 3254 85 96.60
11.48 .136]  31.252] 15| -19.43 .11 556 2 2000 315 13968 119.90 3254 95 9638
11.84 48] 30.942 -18.62 -4.80 437 2 2000 315 13768 118.74 3254 95 9616
1230 062] 30565 5 17.81] 356] 324, 2 2000 35 13588 11787 3254 95 9594
12.92 .91 30.085 -17.01 221 2 2000 315 13368 11640 3254 85 9573
13.83 500 20433 . -16.20 133 2 2000 35 13168 11523 3254 95 9551
15.33] 00 28.468 5] 1539 0.74 2 2000 315 12968 11405 3254 %5 95.29
1633 27.893 15 -15.09 072, 2 2000 35 12894 11362 3254 95 8521
17.33 27.362 15|  -14.80 068 2 2000 M5 12822 11390 3254 95 9513
18.33] .00 26.871 15  -1453 063 2 2000 315 12754 11280 3254 95 9505
1833 00 26.871 15 -1453 063 2 2000 315 12754 11280 3254 95 9505
18.33 26.871 15]  -14.53 0863 2 2000 318 12754 11280 3254 95 9505
18.33 26.871 1.5 -14.53 ; 063 2 2000 M5 1214 2w 3254 95 0505
18.33] 26.871 15]  -1453 X 063 2 2000 35 12754 11280 3254 95 9505
1833 26.871 1 -14.53] -0.69 063 2 2000 35 . 12754 11280 3254 85 9505
18.33 26.871 1 -14.53] -0.69] 063 2 2000 315 12754 112.80 3254 95 9505
1833 26.871 15 -14.53 -0.69 063 2 2000 315 12754 112.80 3254 95 8505
18.33 26.871 15 -1453 0.69 063 2 2000 315 12754 11280 3254 95 9508
18.33 26.871 15]  -14.53 -0.69 063 2 2000 315 12754 11280 3254 95 9505
18.33 26.871 15 1453 -0.69 063 2 2000 :usI |z7.54] 112.;0] WI lsl m’
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I | ] I ] ] ] !

Time Tube Shell

hs | Ttave | tho ] cp ] mu ] K Vel ’ Re l Pr |"('g"_‘F"’“- Ttave | tho | cp } mu K vel
7.53| 20425 5939  1.0046 1.99E-04 0391 5609 90,960  1.8402 1958 11712 6176 09981 385E-04 0368 3652
768 20263 5944  1.0044 2.01E-04 0391 5609 90,146 1.8592 1951 11673  61.76 09981 3.86E04 0368 3652
7.84| 19628 5949  1.0036 2.09E-04 0390 3738 57,832  1.8371 1387 12227 6168 09983 367E04 0370 2799
7.94) 19251 59.62  1.0031 2.14E-04 0389 3739 56,584  1.9864 1374 12114 6169 09983 371E-D4 0370 2799
04| 189.00 5973 10027 2.19E-04 0388 3.739 55426  2.0342 1363 12009 6171 09982 3.74E-04 0370 2799
14] 18574 5084  1.0023 2.24E-04 0388 3739 54352  2.0806 1351 11911 6173 09982 3.7BE4 0369 2799
24] 18272 5993  1.0019 228E-04 0387 3739 53355 21253 1341 11821 6174 09982 3B1E04 0369 2799
.34 179.91 60.02  1.0016 2.33E-04 0.387 3.739 52431  2.1685 1331 11736 61.75  0.9981 3.84E-04 0369 2799
844] 17729  60.10  1.0014 2.37E-04 0386  3.739 51573 22101 1322 11658 6176 09981 387E-04 0368 2799
854| 17487  60.18  1.0011 241E-04 0386 3739 50,777 22500 1313 11585 6178 09981 390E-04 0368 2799
864] 17133 6028  1.0008 2.47E-04 0385  3.739 49620 23104 1300 11479 6179 09980 394E04 0368 2799
74| 16804 6038  1.0005 2.53E-04 0.384 3739 48549 23691 1288 11381 6181 09980 3.98E04 0367 2799
84] 16499 6047  1.0002 2.58E-04 0383 3739 47556 2.4260 1277 11280 6182 09980 4.01E04 0367 2709
.94] 16216 60.55  1.0000 2.64E-04 0383 3739 46637 24810 1266 11205 6183 09979 0367 2799
04| 15952 6063 09998 2.69E-04 0382 3739 45784 25341 1256 11126 6184 09979 4.0 0366 2799
9.14] 15707 6069  0.9996 2.74E-04 0381 3739 44995 25853 1246 11053  61.85 09979 4.11E04 0366 2.799
.24) 15480  60.76 09994 2.79E-04 0381 3739 44262 26344 1237 10985 6186 09979 4.13E-04 0366 2799
.34] 15268  60.81 09992 2.83E-04 0.380 3.739 43583 26816 1220 10921 6187 09979 416E04 0365 2799
44| 15071  60.87 09991 2.88E-04 0380 3.739 42953 2.7267 1221 10863  61.88 09978 4.19E-04 0365 2799
54| 14888  60.91 09990 2.92E-04 0379 3739 42369 27699 1214 10808 6189 09978 421E-04 0365 2799
9.64| 14717 6096  0.9989 2.96E-04 0379 3739 41826 28112 1207 10757 6190 09978 423E04 0365 2799
9.74| 14558 6100 09987 3.00E-04 0378 3739 41322 2.8505 1201 10710 6190 09978 4.25E-04 0365 2799
g.u's] 14401 6104 09986 3.04E-04 0378 3739 40,823  2.8905 1194 10663 6191 09978 427E-04 0364 2799
9.96| 14243 6108 09985 3.08E-04 0377 3739 40325 29314 1188 10616 6191 09978 420E04 0364 2799
10.09) 14085  61.12 09984 3.12E-04 0377 3739 39,828 29733 1181 10569 6192 09978 4.31E04 0364 2799
10.22| 13928  61.16 09984 3.16E-04 0376 3739 39332 3.0163 1175 10522 6193 09978 433E-04 0364 2799
10.37] 13770 6120 09983 3.20E-04 0376 3.739 38,837  3.0603 1168 10475 6193 09978 4.36E-04 0364 2799
10.54] 13612 6123 09982 3.24E-04 0375 3739 38343 3.1055 1161 10428 6194 09977 438E04 0364 2799
10.73] 13454 6127 09981 3.20E-04 0375 3739 37,850  3.1517 1155 10381 6195 09977 440E04 0363 2709
10.94] 13296  61.31 09980 3.33E-04 0374 3739 37359 3.1992 1148 10334 6195 09977 442E04 0363 2799
11.19] 13137 6135 09979 3.38E-04 0374 3739 36,868 32479 1141 10287 6196 09977 444E-04 0363 2709
1148) 12079 6138 09978 3.43E-04 0373 3739 36379 32978 1134 10240 6197 09977 446E-04 .
11.84] 12821 6142 09978 3.48E-04 0373 3739 35891  3.3491 1128 10193 6197 09977 4.49E-04

1230] 12662 6145 09977 3.53E-04 0372 3739 35405  3.4017 1121 10146 6198 09977 451E-04

1292| 12504 6149 09976 3.58E-04 0372 3739 34920 34557 1114 10099 6198 09977 4.53E-04

13.83] 12345 6152 09975 3.63E-04 0371 3739 34436 35112 1107 10053 6199 09977 4.55E-04

15.33] 12187 6156 09975 3.68E-04 0371 3739 33953  3.5682 1100 10006 6200 09977 4.58E-04

16. 12128 6157 09974 3.70E-04 0370 3739 33,775 35897 1097 9988 6200 09977 4.58E-04

17. 12070 6158 09974 3.72E-04 0370 3.739 33601 36108 1095 9971 6200 09977 4.59E-04

18. 12017 6159  0.9974 3.74E-04 0370 3739 33439 3.6308 1092 9955 6200 09977 4.60E-04

18. 12017 61.59 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 4.60E-04

18.3 120417 6159 09974 3.74E-04 0370 3739 33439 3.6308 1092 9955 6200 09977 4.60E-04

18.33] 12017  61.50 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 4.60E-04

18.33] 12017  61.59 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 4.60E-04

18.33] 12047 6159 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 460E-04

1833 12017 6159 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 4.60E-04

18.33] 12017  61.59 09974 3.74E-04 0370 3739 33439 3.6308 1092 9955 6200 09977 4.60E-04

18.33] 12017 6159 09974 3.74E-04 0370 3739 33439 36308 1092 9955 6200 09977 4.60E-04

18.33| 12047 6159 09974 3.74E-04 0370 3739 33439 3.6308 1092 9955 6200 09977 4.60E-04

18.33] 12047 s1.59l 0,9974J 3.745-0«l 0370 3739 I 33439 36308 1092 »x] m[ t.n'nl m‘
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SDC Duty| Tto Ts.0 Qcew, Total CCW Duty| ccw
Time SDC HX tube side SDC HX shell side Gerth) | herate  herate oter | COWDUY oo [# COW ™ Ly Temp
7 ' ”
w [ WCp Cr ‘ NTU ’ﬂecﬁvenw DT Tto w WCp Cr NTU  iffective enas{ DTs Ts.0 Btu/hr mmBtuhr mmBtuhr  gpm
1420012 1435640 0684 0578 0380 4864  179.93 ##SBSSE 2090246 #NA  #NA  #NA 3326 13375 69.83] 17993 13375 | 7358 | 7749 | 8,100 3
68] 1430279 1436584 0684 0578 0379  47.89 17868 MMM 2099414 #NA  ENA  MVA 277 13312 68.80] 17868  133.12 7358  76.16 8,100 3
7.84| 954358 957,749 0596 0817 0475 5658  167.99 #MMEMM 1607032 #NA  ENA VA 3372 13013 54.19) 167.99  139.13 7358 | 11573 8,100 3
7.94) 956378 959,318 0597 0814 0474 5440 16531 MR 1607423 #NA  #NA  #NA 3246 13737 52.18] 16531  137.37 7358 | 111.73 | 8,100 3
04| 958223 960,762 0598 0812 0473 5238  162.81 AN 1607784 #NA 2 ENA  MNA 3130 13574 50.32] 16281  135.74 7.358 10801 8100 3
14| 959,910 962,092 0598 0.809 0472 50.51 16049  ##SMES 1608118  #NA #NA #NA 3022 13422 4860] 16049  134.22 7.358 | 10456 | 8,100 3
.24) 961455 963,316 0599 0807 0471 4879  158.32 MMM 1608427 #NA  ENA  #NA 20220 13282 47.00] 158.32 13282 7.358  101.36 _ 8,100 3
34| 962870 964444 0600 0805 0471  47.19 15631 MMM 1608712 #NA 2 MNA  ENA 2820 13151 4551] 15631 131.51 7358 9839 | 8,100 3
844 964,169 965483 0600 0803 0470 4571 15444 SHERSEEE 1608976 #NA @ #NA  ENA 2743 13029 44.14]  154.44] 130.29) 7358 | 9563 | 8,100 3
8.54| 965360 966442 0601 0801 0469 4434 15269 MMM 1600221 #NA  SNA  #NA 2663 12047 42.86] 15269 12917 7358 | 93.07 | 8,100 3
B8.64| 967,069 967,824 0601 0.798 0.468 4236 15015  dES 1 #NA #NA #NA 2547 12783 41.00] 15015  127.53 7.358 89.35 8,100 3
.74| 968628 969,082  0.602 0.796 0.467 4052  147.78  #HEEEES 1609902 #NA #NA #A 2439 12601 39.27| 147.78_  126.01 7.358 85.90 8,100 3
84| 970,052 970256  0.603 0793 0467 3882 14558 SMEMNEE 1610204 #NA #NA #NA 2339 12450 3767] 14558  124.59 7.358 82.70 8,100 3
94| 971353 971325 0603 0791 0466 3725 14353 SN 161 #NA O #NA  ENA 241 12328 36.19] 143.53_ 123.28| 7358 | 79.73 8,100 3
04| 972544 972,307 0604 0789 0465 3580 14162 SRS 1610742 S#NA 2 SNA  ANA 2161 12206 3481 14162 122.06 7.358 | 7697 8,100 3
9.14| 973635 973210 0604 0787 0464 3445  139.35 WM 1610981 #MNA  #NA  #NA 2081 12093 3353] 13985 120.93 7358 | 7442 8,100 3
9.24| 974634 974041 0605 0785 0464 3320 13819  #MEAEE 1611203 #NA #NA #NA 2007  119.88 3234 13819 119.88 7.358 72.04 8,100 3
0.605 0.784 0463 3205 13665 MM 1611408 #NA #A #NIA 19.39 36.65 i 7358 | 69.84 8,100 3
0605 0782 0463 3097 13522 #MPMEEE 1611598 #NA VA  #NA 1875 3522 7.358 | 67.79 8,100 3
0.606 0.781 0462 2098  133.80  #EENER 1611774 #NA #NA #NA 18.16 33.89 7358 65.89 8,100 3
0606 0779 0462 2906 13264 #MFSSMEE 1611938 #NA  #NA  #NA 17.61 3264 7358 | 6412 8,100 3
0606 0778 0461 2820 13148 R 1 #NA  ENA #NA 1708 - 3148 8,100 3
0607 0777 0461 2735 13033 #ESREEEF 1612240 #NA  ANWA  MNA 1659 11492 2674 13033 i 8,100 3
0607 0775 0480 2650 12018 #MEMEN 1612300 #NA 2 MNA  #NA 1608 11420 2593 129.18] 8,100 3
0607 0774 0460 2565 12803 MM 1612539 #NA  #NA  #NA 1557 11348 5 ! 8,100 3 -
0607 0773 0459  24.81 12687 #NHMNH 1612680 #NA 2 #NA  #NA 1507 11275 I 8,100 3
0608 0772 0459 2397 12571 #HMNE 1612837 #NA  SNVA  #NA 1456 11203 - 8,100 3
0.608 0770 0459 2313 12455  #MEEEE 161, #VA #NA #NA 1406 11131 8,100 3
0.608 0.769 0.458 229 12339 ##BER 1613134 #NA #NA #NA 1355 110.59 8,100 3
0.608 0.768 0458 2145 12223  #EEEMER 1613282 #NA #NA #N/A 13.05  109.87 I 8,100 3
0608 0766 0457 2061 12107 SRR 1613420 #NA 2 ENA  #NVA 1255 10014 ,100 3
0609 0765 0457 1978 11990 SRR 1 #NA  #NA O BNVA 1204 10842 ,100 3
0.609 0.764 0456 18.94 11874  ##FMENER 1613723 #NA #NA #NA 11.54  107.70 100 3
0.609 0.762 0456 18.11 11757 M 1613 #NA #VA #NVA 1104 10698 1(,31{ 117.57) ,,_ 100 3
0610 0761 0455 1728 11640 #RSE 1614015 #NA  #NA  #WA 1054 10626 17.01]  116.40 8,100 3
0610 0760 0455 1645 11523 #MdHb# 1614161 #NA  #NA  #VA 1004 10554 16.20]  115.23 8,100 3
0610 0758 0454 1563 11405 #HMSEE 1614306 #NA  #NVA  #NA 953 10482  1539] 11405 8,100 3
0610 0758 0454 1532 11362  #EMEME 1, #A  #NA  ENA 935 10456 ssgs_l 113.62 8,100 3
0610 0757 0454 1502 11319 ##SEMES 1614413 #NA  SNA  #NA 917 10430 1480 113.19 8,100 3
0610 0757 0454 1475 11280  #HEHHE 1 #NA  #NA #NA 900  104.06 14.53] 112.80 8,100
0610 0757 0454 1475 11280 #HHEHE 1614462 #NA  #VA  SNA 900 10406 1453 112.80, 8100 | 3
0610 0757 0454 1475 11280 SRR 1614462 #NA #VA  #NA 900  104.06 14.53]  112.80, 8,100
1833| 988023 985438 0610 0757 0454 1475 11280 S 1614462 #NA  #NA  #NA 900 10406 14.53 8,100
18.33| 988,023 985438 0610 0.757 0.454 1475  112.80 4 1614462  #NA #NA #NA 900  104.06 14.53] I 8,100 3 ]
18.33] 988023 985438 0610 0757 0454 1475  112.80  ## 1614462 #NA  #NA @ #NA 900  104.06 14.53) 8,100 3
18.33) 988023 985438 0610 0757 0454 1475 11280 M 1614462 #NA  #NA  #NA 900  104.06 1453 8,100 3
18.33| 988,023 985438 0610 0757 0454 1475 11280 #EEEMEE 1614462 #NA  #NA  #NA 900 104,08 14.53 8,100 3
18.33| 988023 985438 0610 0757 0454 1475 11280 #HSEE 1614462 #NA  ENA  #NA 900  104.08 1453 8,100 3
18.33] 988023 985438 0610 0757 0454 1475 11280 #EMME 1614452 #NA  #NA  #NA 900  104.06 14.53 8,100 3
18.33 m,tm] 985438 0610 0.757 0454 14.75 112.80  #HEHE 1614462  #NA #NA #NA 9.00 104,06 I 14.53 8,100 3
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Second SDC HX Started at 225F Primary Coolant

2 4 6 8 10 12 14 16 18 20
Time, hours

Calc-PM-44-3 Att2-2_SDC_CooldownTime1850Q.xls; Chart9

170

160

150

140

Attachment 2, Page 115

130

—e— Pri Cool Temp
===SDC Return Temp
=== CCW Temp

o
o
CCW Temperature,

110

100

90

3/29/2008, 12:51 PM



Calc 17321-01-PM-44-3, Shutdown Cooling Time

Calc-PM-44-3 Att2-2_SDC_CooldownTime1850Q.xIs; Cooldown8

Shutd Cooling p ient with 90F River Water sDC
Hx Fouling = 0.00418 hr-F-cqﬂIBtu ccw Hx Fouling = 0.004 hr-F-sqft/Btu
Initial RC Temperature, F 350 SDC HX _|CCW HX
Initial Time | [ 2 2754 Shell Film Multiplier 0.09751
[RCS Tm.pamgg after 8 hours 22936 ! Shell Film Re power 0.61709]
“Time after trip to 130F Primary Coolant Temp 18.30 Initial CCW to SDCHx 1850 Shell Film Pr power 0.333)
"Time after SDC initiation to 130F PC Temp 16.3 CCW Flow Step Temp 275 Fouling (total = tube side) 0.00418]  0.004]
'Decary heat ﬁbnurr at 90F river temp 0.00 2 HX Temp 225 } 0.00418 0.004
e
Tme  Step Q@) | Pep) | Psde | Towia | ame  NOSDC Tube Shell
hrs Q, gpm | Pi ] Tt I Tto Q, gpm ] Pi
2.00] 1 3000 315 35000 27434 1850
210, 1 3000 315 34728 27248 1850
2.20 1 3000 315 34457 27065 1850
2.30 1 3000 315 34190  268.83 1850
240 [ 3000 315 33925 267.02 1850
2.50 1 3000 315 33664 26524 1850
260, 1 3000 315  334.06 26348 1850
2.70, 1 3000 35 33152 26175 1850
2.80 1 3000 315 32002  260.04 1850
2.90] 1 3000 315 32656  258.36 1850
3.00 1 3000 315 32414 256.70 1850
3.10 1 3000 35 32176 265.07 1850
3.20) X 1 3000 35 31942 25347 1850
3.30, . 1 3000 315 . 31792 25189 1850
340 . 1 3000 315 31487 25035 1850
3.50 £ 1 3000 315 31266  248.83 1850
360 19. 1 3000 315 31049 24734 1850
3.70 . 19. 1 3000 315 30836  245.88 1850
3.80 ¥ 19. 1 3000 315 30628 24444 1850
3.90 L ! 19. 1 3000 35 30424 243.04 1850
4.00 Q X 19 1 3000 315 30224 24166 1850
41 010/ 43582 1 1 3000 315 30024  240.28 1850
42 011 43230 1 1 3000 315 29824 23890 1850
431 11, 42.881 1 1 3000 315 29624 23752 1850
442 11 42536] 1 1 3000 35 20424 23614 1850
453 A 42.194 18. 3000 315 29224 23476 1850
4.65 A 41.856 19. 3000 315 20024 23338 1850
477, Xl 41519 19.5_] -16.58 3000 35 28824  232.00 1850
4.89 0.1 41.186 19.5 -16.15 3000 315 28624 23061 1850
5.01 0.1 40.854 1 ;J -15.71 3000 315 28424 22923 1850
5.14 40.524 19.5 -15.26 3000 315 28224  227.84 1850
5.27 40.196 19.5 -14.82 3000 315 28024 22645 1850
.40 4 869 19.5 143 3000 315 27824  225.07 1850
.54 4 39543 195 139 3000 315 27624 22368 1850
.69 0 39217 19.5 2867 3000 35 27424 21041 4246
.7 010 38.997 19.5 215 3000 M5 27137 20862 4248
89 0.10 gy{zl 195 265 3000 315 26862  206.89 4246
.99 0.10] 38571 5 -25.49 1 3000 315 26597 20524 4248
.0 0.10] 38365 5 -24.52 1 3000 315 26342 20364 4246
0.0 38.164 5 2358 1 3000 315 26097  202.10 4246
.26 0.10]  37.967 5 2269 1 3000 315 25861 20062 4248
6.39 0.10] 37.774] 195 2183 1 3000 35 25634 199.20 4246
6.49 37.585 195 2101 1 3000 315 25416  197.83 4246
6.59 7.399 195 2022 1 3000 315 25205  196.50 4246
6.69] 7.218 1 1946 1 3000 315 25003 19523 4248
6.79, ~37.035] 1 a872 1 3000 315 24803 193.97 4246
6.90 36.849 1 1798 1 3000 315 24603 19271 4246
7.01 36.659 19. 724 1 3000 315 24403 19144 4248
7.12 36.465 19 1651 1 3000 315 24203 190.18 4246
7.24 36.267, 19., 1578 1 3000 315 24003  188.91 4246
7.37, T36.064] 195 1505 1 3000 315 23803 18765 4246
7.50 _ 35.856] 19.5) 1433 1 3000 315 23603 186.38 4246
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Time1850Q xls; C

Calc-PM-44-3 Att2-2_SDC_C

kmetal
9.551|

9.542

9533

9.525

9516
9.507

Time Tube Shell
brs | Ttave | rho cp mu [ K [ Vel | Re Pr "‘z“_‘F’;"' Ttave | tho cp mu K Vel Re Pr "‘;‘;’;"‘
200] 31247 5559 10318 1.18E04 0395 5609 143945 11066 2331 17040 6078 10014 249E:04 0384 1501 83930 23344 869
210] 30088 5569 10310 119E-04 0395 5609 142918 11152 2325 16926 6080 10014 250504 0384 1591 83463 23494 867
220] 30761 5578 10302 120E04 0395 5609 141893 11239 2320 16843 6082 10013 252E04 0384 1581 62991 23645 865
230] 30535 5588 10204 121E04 0395 5609 140872 11327 2315 16761 6084 10012 253E04 0384 1501 82524 23795 864
240 30314 5597 10286 122E-04 0396 5609 139857 11416 2309 16679 10012 255604 0383 1.591 82062 23946 862
250| 30094 5606 10278 123E04 0396 5609 138849 11506 2304 24096 860
260| 20877 5615 10270 124E04 0396 5609 137,849
270] 20664  S624 10263 125604 0396 5609 136858
280 20453 5633 10256 126E04 0396 5609 135877
290 29246 5641 10249 127E04 0396 5609  134.908
300] 29042 5650 10243 120604 0396 5609 133950
310] 28841 5658 10236 130E04 0396 5609 133,004
320 28644 5666 10230 131E04 0396 5609 132072
330] 28451 5673 10224 132604 0396 5609 131,152
340] 28261 5681 10218 133E04 0396 5609 130246
350] 28074 5688 10212 134E04 0396 5600 129355
| 360| 27891 5696 10207 135604 0396 5609 128477
370] 27742 5703 10202 136E04 0396 5600 127614
380| 27536 5709 10197 137E04 0396 5609 126765
390 27364 5746 10192 138E04 0396 5609 125931
400] 27195 5722 10187 139E04 0396 5609 125112
410] 27026 5729 10182 140E04 0396 5609 124290
421 26857 5735 10178 142E04 0396 5609 123466
431| 26688 5742 10173 143E04 0396 5609 122640
442) 26519 5748 10169 144E04 0396 5600 121811
453 26350  57.54 10164 145604 0396 5609 120981
465| 26181 5761 10160 146E04 0396 5609 120,149
477 26012 5767 10156 147E04 0396 5609 119315
489 25643 5773 10151 148E04 0396 5609 118479
501| 25673 5779 10147 150E04 0396 5600 117,641
4] 25504  57.85 10143 151E04 0396 5609  116.801
27| 25335  57.02 10130 152E04 0396 5609 115960
40] 25165  57.98 10135 153E04 0396 5609 115118
54| 24996 5804 10131 155E04 0396 5609 114273
569) 24232 5810 10114 161E04 0395 5609 110057
579| 23099 5818 10109 163E04 0395 5609 108902
589 23776 5827 10104 165E04 0395 5609 107,789
95| 23560 5834 10100 167E04 0395 5609 106717
03| 23353 5842 10096 168E04 0394 5609 105684
75| 23153 5849 10092 170E04 0394 5609 104688
29| 22062 5856 10088 172E04 0394 5609 103730
39| 22777 5862 10085 174E04 0394 5609 102806
648) 22500 5860 10082 175E04 0394 5609 101916
659 22428 5875 10079 177E04 0394 5609 101059
66| 22263 5880 10076 179E04 0393 5609 100233
6.79] 22100 5886 10073 180E04 0393 5609 99415
690 21937 5891 10070 182E04 0393 5609 98597
701 21774 5897 10067 184E04 0393 5609 97778
7.42] 21641 5002 10065 186E04 0393 5609 96958
724| 21447 5908 10062 187E04 0392 5609 96138
747 21284 5913 10059 189E04 0392 5600 95317
750] 21121 5919 10057 1.91E-04 0392 5609 9449
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Calc-PM-44-3 Att2-2_SDC_CooldownTime1850Q.xis; Cooldown8

1 CCW HX Fouling 0.004

SDC Duty| Tto Tso0 Qeew, Total CCW Duty ccw

Time SDC HX tube side SDC HX shell side e | tacate | itorate other | COWDUY ooy pyo, [# COWHK =0y Temp
hrs w | WCp Cr I NTU }ﬂecﬁvenem DT Tto w | WCp Cr NTU Mecnveneﬁi DTs Ts.0 Btu/hr mmBtu/hr | mmBtuwhr . gpm mmBtu/hr Ts,0
#NIA #NA #NA 75.66 903,255 0654 0885 0486 11562 22791 104.43]  274.34 22791 | 7358 | 111.79 | 8,100 3 37.26 12| 112.29

#NIA #N/A #NA 74.79 903,449 0654 0.884 0486 11437 22644 103.32] 27248 22644 | 7358 | 11068 = 8,100 3 36.89 13| 112.08

#NA #NA #NA 73.93 903642 0653 0883 0486 11313 22499 102.23| 27065  224.99 7.358 | 109.58 | 8,100 3 36.53 14| 111.87

#NIA #NIA #NA 73.07 903,832 0653 0.882 0486 11180 22355 101.14| 26883 22355 7358 10850 8,100 3 36.17 15 111.66

#NA #NA #NA 7223 904020 0653 0882 0486 11068 22213 100.06] 267.02 22213 7.358 | 10742 | 8,100 3 35.81 16| 111.45

#NA #NA #NA 71.40 904,205 0652 0881 0486 10948 22073 X 26524 22073 7.358  106.35 | 8,100 3 35.45 17| 111.25

#NA #N/A #NA 7058 904388 0652 0880 0486 10830 21935 97.95] 26348 21935 7.358 10531 | 8,100 3 35.10 18] 111.04

#NA #NA #NA 69.77 904567 0651 0880 0485  107.14  217.98 26175 217.98 7.358 | 10427 | 8,100 3 34.76 18] 110.85

#NA #NA #NA 68.98 904744 0651 0879 0485 7358 10325 8100 | 3 3442 20[ 110.65

#NA #NA #NA 68.20 904918 0650 0878 0485 7.358 | 10225 | 8,100 3 34.08 21] 11046

#NA #NA #NA 67.44 905,088  0.650 0.878 0.485 7.358 10126 8,100 3 33.75 22| 11027

#NIA #N/A #NA 66.69 905255  0.650 0.877 0.485 I ~100.29 1 3 3343 23] 110.08

#NA #N/A #NA 65.95 905420 0649 0876 0485 3 3341 24| 109.90

#N/A #NA #NA 6523 905580 0649 0876 0485 3 32.80 25| 109.72

#NA #NA #NA 64.52 905738 0648 0875 0485 3 32.49 26| 109.54

#NA #NA #NA 63.83 905893 0648 0874 0484 1 3 32.19 27| 109.37

#NIA #NA #NA 63.15 906044 0648 0874 0484 3 31.90 28| 109.19

#NA #NA #NA 6249 906,192 0647 0873 0484 3 3161 29] 109.03

#N/A #NA #NA 61.84 906,336 0647 0872 0484 3 3133 30| 108.86

#NA #N/A #NA 61.20 | 906478 0647 0872 0484 3 31.05 31| 108.70

#NA #NA #NA 60.58 906617 0646 0871 0484 3 30.78 32| 10854

0| 1,378,515 1403643  #NA #NA #NA 59.96 906,755 0646 0871 0.484 3 30.51 33| 108.39
1,380,058 1404577  #N/A #N/A #NA 59.34 906,893 0646 0870 0484 3 3023 34| 10823
1,381,593 1405510  #N/A #NA #NA 58.72 907031 0645 0869 0484 3 29.96 35| 108.07
1,383,121 1406443  #NA #NIA #NA 58.10 . 0645 0869 0483 3 29.69 36| 107.91
1,384,641 1407375  #NA #NA #NA 57.48 0645 0868 0483 3 29.42 37| _107.75
1,386,153 1,408,307  #N/A #NA #NA 56.86 0644 0868 0483 3 20.15 38| 107.59
7| 1,387,658 1409238  #N/A #NIA #NA 56.24 0644 0867 0483 3 28.87 39) 107.43
1,389,154 1,410,169  #N/A #NA #NA 55.63 0644 0866 0483 3 28.60 40| 107.28
1,390,643 1,411,099 #NA #N/A #NA 55.01 0643 0866 0483 3 28.33 41] 107.12
1,392,125 1412029  #NA #NA #NA 54.40 0643 0865 0483 3 28.06 42| 106.96
1,393,509 1,412,958  #N/A #NA #NA 53.79 0643 0864 0483 3 27.79 43| 106.80
1,395,065 1,413,887  #N/A #NIA #NA 5317 0642 0864 0482 3 7.51 44| 106.64
1,396,523 1414815  #NA #NA #NA 52.56 0642 0863 0482 3 7.24 45| 106.48
1,397,974 1413909 0676 059 0388  63.83 #NA  #NA #NA 3 2.54 46| 109.56
1400041 1415307 0676 0595 0387 6276 #NA #NA #NA 3 32.06 47| 109.29
1,402,013 1416648 0677 059 0387 6172 #NA #NA #NA 3 31,60 48] 109.02
1,403,895 1417936 0677 0593 0386 6073 #NA  #NA #NA 31.16 49| 108.76
1405693 1419172 0678 0592 0386  59.78 #NA  #NA #NA 30.73 50| 108.52
1,407,410 1420359 0678  0.591 0386  58.86 #NA #NA  ENA 30.32 51] 108.28
1,409,051 1421498 0679 0590 0385  57.98 #NA #NA #NA 29.93 52] 108.05
1410619 1422592 0679 0589 0385  57.14 #NA  #NA #NIA 3 2955 53] 107.83
1,412,119 1423644 0680 0.589 0.384 56.33  197.83 NN #NA #NA #NA | 3 29.18 54| 107.62
1413554 1424654 0680 0588 0384 5555 19650 MMHMEEE 2095104 #NA  #NA  BNA I 3 28.83 55] 107.41
1414927 1425624 0680 0587 0384  54.80 19523 #EMMEES 2095307 #NA = #NA #NA 3 28.50 56| 107.21
1416278 1426582 0681 0.586 0.383 5406  193.97  #EMEERE 2005507 #NA #NA #NA 3 28.16 57| 107.02
1417620 1427539  0.681 0586 0383 5333 19271  #MNEEE 2005707 #NA #NA #NA 3 7.83 58] 106.82
1418955 1428494 0682 0585 0383 5250 19144 SRR #NA #NA #NA 3 7.49 59) 106.63
1420282 1429447 0682 0584 0382 5185  190.18  #HHE 2096106 #NA #NA #NA | 3 7.16 60| 106.43
1,421,602 1,430,398 0682 0.584 0.382 51.12 188.91  #EEMEE 2096305 #NA #NA #NA 3 26.83 61| 106.24
1422913 1431348 0683 0583 0382 5039  187.65 MMM 2096504 #NA #NA #NA . 3 6 i 8,100 3 26.49 62| 106.04
1424217 1432296 0683 0582  0.381 4965  186.38 MMM 2096702  #NA #NA #NA 3392 13977 71.12| 18638 139.77) 3 26.16 63| 105.85
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SDCHXx (per e | | ] ]
Tme  Sep Q@) | Pp) | Pede | Toa | ame | NOS0C Tube Shell
hrs degFmhr | Q, gpm Pi ‘ Tt ] Tto Q, gpm ‘ Pi ‘
764 1361 1 3000 35 23403 18511 4246 95
7.79. 1280 1 3000 35 23203 183.84 4246 95
7.95 1220 1 3000 35 23003 18257 4246 95
811 R I 3000 315 22803 18129 4246 95
.28 1081 1 3000 315 22603 180.02 4248 95
47 4381 2 2000 35 22403 17071 3254 95
.57 4081 2 2000 315 21985  168.19 3254 95
.67 3803 2 2000 35 21557 16584 3254 95
877 3544 2 2000 315 21177 16365 3254 95
8.87 -33.03 2000 35 20822 16160 3254 95
897 2 2000 35 20492 15969 3254 95
.07 2000 315 20184 157.90 3254 9
A7 2000 315 19897 15623 3254 95
.27 2000 315 19466 15371 3254 95
.37 2000 315 19064 15137 3254 95
47 2000 35 18689  149.17 3254 95
9.57 2000 35 18340  147.12 3254 95
9.67 2000 315 18015 14521 3254 95
9.77 2000 315 17712 14342 3254 95
9.87 2000 315 17429 14176 3254 95
9.97 2000 315 17165 14020 3254 95
10.07 2000 35 169.19 13874 3254 95
107 2000 315 16690 13738 3254 95
10.27 2000 315 16475 136.10 3254 95
1037, 2 2000 N5 16275 13491 3254 95
10.48 2 2000 35 16075 13372 3254 95
10.59 2 2000 315 15875 13253 3254 95
10.72 2 2000 35 15675 13133 3254 9
10.85 2 2000 35 15475 130.14 3254 o5
11.00] 2 2000 315 15275 12894 3254 95
11.16 2 2000 35 15075 12774 3254 95
11.35 2 2000 315 14875 12654 5 95
11.55 2 2000 315 14675 12634 95
11.79 2 2000 M5 14475 12414 3254 95
12.06 2000 315 14275 12293 3254 95
12.39 2000 315 14075 12173 3254 9
12.80 B 2000 315 13875 12052 3054 95
13.33 2000 315 13675 11931 3254 95
14.06' 2000 315 13475 118.10 3254 95
15.06 2 2000 315 13294 11700 3254 95
16.06 2 2000 315 131.81 11631 3254 95
17.06 2 2000 315 13093 11578 3254 95
18,06 2 2000 315 13097 11532 NEE 95
19.06 2 2000 315 12948 11490 3254 95
20.06 2 2000 315 12885 11452 . N4 95
21.06 2 2000 315 12827 11416 3254 95
22,06 2 2000 NS 2Ir s 3254 95
2206 2 2000 M5 12772 11383 3254 95
22.06 2 2000 35 w2 s 3254 95
22.06 051 2 2000 315 127.72] mml wl “I
|
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Calc 17321-01-PM-44-3, Shutdown Cooling Time

] ] ] I | | l ] | ]
Time Tube Shell
his | Ttave | tho cp mu K Vel ‘ Re Pr “(MB““_F)"' Ttave [ tho l cp [ k Vel
764| 20957 59.24  1.0054 1.93E-04 0392 5609 93675  1.7804 1983 12237 6167 09983 0370 3652
7.79] 207.94 59.30  1.0052 1.95E-04 0392 5.609 92,854  1.7984 1975 12193 6168  0.9983 0370 3852
7.95 20630 59.35  1.0049 1.97E-04 0391 5609 92032  1.8168 1968 12150 6169 09983 0370 3652
811| 20466 59.40  1.0047 1.98E-04 0391 5609 91210  1.8355 1961 12106  61.70  0.9983 0370 3652
8.28| 203.03 59.45  1.0045 2.00E-04 0391 5609 90388  1.8545 1954 12063  61.70  0.9982 0370 3852
847 197.37 5951  1.0037 2.08E-04 0390 3739 58242  1.9233 1391 12777 6159  0.9986 0372 2799
8.57| 193.92 5962  1.0033 2.12E-04 0389 3739 57,098  1.9676 1380 12657 6161  0.9985 0372 2799
8.67| 190.71 59.72  1.0029 2.17E-04 0389 3739 56,033  2.0107 1369 12546  61.63  0.9985 0371 2799
8.77| 187.11 59.82  1.0025 2.21E-04 0.388  3.739 55,040  2.0524 1359 12442 6164  0.9984 0371 2799
8.87| 184.91 5991  1.0022 2.25E-04 0388 3739 54,116  2.0827 1349 12345 6166 09984 0371 2799
8.97| 18230  59.99  1.0019 2.29E-04 0387 3739 53255  2.1316 1340 12255 6167 0.9983 0370 2799
7| 17987 6006  1.0016 2.33E-04 0387 3739 52453  2.1691 1332 12171 6169  0.8983 0370 2799
7| 17760 6013  1.0014 2.36E-04 0386 3.739 51,705  2.2051 1324 12092 6170 09983 0370 2799
27| 17419 6023 10011 2.42E-04 0386 3.739 50584 22614 1311 11974 6172 09982 0369 2799
7| 17100 6033  1.0007 247E-04 0385 3739 49540 23161 1300 11864 6173 09082 0.369 2799
47| 16803 6041 10005 2.53E-04 0384 3739 48570  2.3693 1289 11761 6175 09981 0.369 2799
9.57| 16526 6049  1.0002 2.58E-04 0383 3739 47668  2.4209 1278 11665 6176  0.8981 0368 2799
967| 16268 6057  1.0000 263E-04 0383 3739 46828 24707 1268 11576 6178 08981 0368 2799
9.77| 16027 6063  0.9998 268E-04 0382 3739 46047 25188 1259 11493 6179 09980 3. 0368 2799
9.87| 15802 6069  0.9996 2.72E-04 0382 3739 45320  2.5652 1250 11415 6180 09080 0.367 2799
9.97| 15592  60.75 09995 2.76E-04 0381 3.739 44644 26099 1242 11343 6181  0.9980 0367 2799
10.07| 153.97 60.80 09993 2.81E-04 0381 3739 44013 26528 1235 11275 6182  0.9980 0367 2799
10.17|  152.14 60.85 09992 2.85E-04 0380 3739 43426 26939 1227 11232 6183 09979 0.367 2.799
10.27] 15043 6090 09991 2.89E-04 0380 3739 42879 27333 1220 11153 6184 08979 0366 2799
10.37| 148.83 60.94 09990 2.92E-04 0379 3739 42369 27710 1214 11098 6185 09979 0366 2799
1048 14724  60.98  0.9989 2.96E-04 0379 3739 41861  2.8096 1208 11044 6186 09979 0366 2799
10.59| 14564 6102 09987 3.00E-04 0378 3739 41353 2.8491 1201 10989 6186 09979 0366 2799
10.72| 14404  61.06 09986 3.04E-04 0378 3739 40847 28896 1195 10934 6187 09979 0366 2799
10.85| 14244  61.10 09985 3.08E-04 0377 3739 40341 29310 1188 10879 6188 09979 0.365 2799
11.00] 14085  61.14 09984 3.12E-04 0377 3739 39,837 29735 1181 10824 6189 09978 0365 2799
11.16] 13825  61.18 09984 3.16E-04 0376 3739 39,334 30171 1175 10769 6189 09978 0.365 2799
11.35| 13765 6121 09983 3.20E-04 0376 3739 38,831  3.0618 1168 10714 6190 09978 0.365 2799
11.55| 13605 6125 09982 3.25E-04 0375 3739 38330  3.1076 1161 10659 6191 09978 0364 2.799
1.7 13444 6129 09981 3.20E-04 0375 3739 37,831 3.1545 1155 10605 6192 09978 0364 2799
12.06] 13284  61.33 09980 3.34E-04 0374 3739 37332 3.2027 1148 10550 6192 09978 0364 2799
12.3 13124 6136 09979 3.38E-04 0374 3739 36,835  3.2521 1141 10495 6193 09978 0364 2799
12.80] 12963 6140 09978 343E-04 0373 3739 36338  3.3029 1134 10440 6194 09977 0364 2799
1333] 12803 6143 09977 348E-04 0373 3739 35844  3.3550 1127 10385 6195 09077 0363 2799
14.06) 12642 6147 09977 3.53E-04 0372 3739 35350  3.4084 1120 10330 6195 09977 0363 2799
15.06| 12497 6150 09976 3.58E-04 0372 3739 34905  3.4581 1114 10281 6196 09977 0363 2799
16.06| 12406 6152 09976 361E-04 0371 3739 34,627  3.4897 1110 10250 6196 09877 0363 2799
17.06| 12336 6153 09975 363E-04 0371 3739 34412 35146 1107 10226 6197 09977 0363 2799
18.06] 12275 6155 09975 365E-04 0371 3739 34226 35364 1104 10205 6197 09977 0363 2799
19.06) 12219 6156 09975 3.67E-04 0371 3739 34,058  3.5563 1101 10186 6197 09977 0363 2799
2006 12169 6157 08974 3.69E-04 0371 3739 33,904 35747 1099 10169  61.97 08977 0362 2.799
21.06] 12121 61.58 09974 3.71E-04 0370 3.739 33,761  3.5921 1097 10153 6198 0.9977 04 0362 2799
2206 12077 6159 09974 3.72E-04 0370 3.739 33627  3.6084 1095 10138 6198 09977 451E-04 0362 2799
2206| 12077 6159 09974 3.72E-04 0370 3.739 33627  3.6084 1095 10138 6198 09977 451E04 0362 2799
2206 12077 6159 09974 3.72E-04 0370 3.739 33627  3.6084 1095 10138 61.98 09977 451E04 0362 2799
2206 12077 6159  0.9974 3.72&-00‘ 0370 3.739 l 33.6271 3.6004[ 1095 wusl eull o.n‘n[ 451604 0362 2799
]
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Calc 17321-01-PM-44-3, Shutdown Cooling Time
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. sDC Duty| Tto Ts.o Qeew, Total CCW Duty ccw
Time SDC HX tube side SDC HX shell side Gerx) | Merate | terate other | COWDUY oy o # COW K| ™ Temp
hrs w WCp ] Cr I NTU }Necﬁveneﬂ DT Tto w WCp Cr NTU }Mmes{ DTs Ts.0 mmBtuhr  mmBtuhr  gpm mmBtu/hr Ts0
764/ 1425513 1433242 0684 0581 0.381 48.92  185.11  WEMRER 2006899  #N/A #NA #NA 3344 13009 | 7358 7748 8,100 3 25.83 64| 105.65
7.79/ 1426801 1434,186 0684  0.581 0.381 4819 18384  #ERESNE 2,097,096 #NA #NA #NA 3296 13841 73586 7648 | 8,100 3 2549 65| 105.45
7.95/ 1428082 1435128 0684 0580 0380 4747 18257 SESESMEF 2007203 #NA #NA WA 3248 13774 7358 7548 8,100 3 25.16 66
811/ 1429354 1436068 0685 0579 0380 4674 18129 #MNS 2097489 #NA #NA #NA 3200  137.06 7358 7448 8,100 3 2483 67
8.28| 1430,618 1437005 0685 0.579 0.380 46.01 180.02  #BE¥SRSE 2097685 #NA #NA #NA 3152 13639 7.358 73.48 100 3 24.49 68
847 954583 958,111 0597 0819 0475 5332 17071 #REESSE 1605008 @#NA #NA #NA 3183 14368 7.358  109.54 100 3 36.51 69) 1
8.57| 956400 959,509 0598 0817 0474 5146  168.19  #MMME 1605523 #NA #NA #NA 3075 14185 7.358 _ 106.10 100 3 35.37
867) 958069 960,804 0598  0.814 0474 4973 16584  #ENEME 1605917 #NA #NA #NA 2075 14033 7358 10291 100 3 34.30
B.77) 959604 962001 0599 0812 0473 4812 16365  MEN 1 A #NA #NA 2882 13883 7358 99.93 ,100 3 3331
8.87| 961016 963,110 0599 0810 0472 4662 16160 #HH#HNS 1606621 #NA #NA #NA 2795 13743 7358 | 9716 | 8,100 3 32.39
8.97| 962317 964,136 0600 0808 0471 4523 159.69 WS 1 #NA #NA #NA 2744 13642 7.358 | 9458 | 8,100 3 3153
07| 963516 965087 0600  0.806 0471 4394 157.90  SEEEBEE 1607227 #NA #NA #NA 2639 13490 7.358 | 9217 8.100 30.72
17| 964622 965968  0.601 0.804 0470 4274 15623 SN 1607499 #NA #NA #NA 2568 13376 7358 8993 8,100 29.98
27| 966263 967,281 0602  0.802 0469 4094 15071 MM 1607904 #NA #NA #NA 2463 13205 7358 | 8656 | 8,100 28.85
.37| 967,767 968,492  0.602 0.799 0.468 3927 15137  #SEEESES 1608280 #NA #NA #NA 2385 13046 7.358 83.42 8,100 27.81
9.47| 969,147 969,610 0.603 0.797 0468  37.72 14917  #EEESESS 1608629 #NA #NA #NA 2274 12898 7.358 8050 8,100 26.83
9.57| 970414 970641 0603 0795 0467 3628  147.12 MM 1608952 SNA #NA #NA 2189 12759 7358 | 7778 | 8,00 3 25.93
967) 971579 971,593 0604 0793 0466  34.94 14521 SEMEEE 1609251 #NA #NA #NA 2109 12631 7358 7525 8,100 3 25.08
77| 972651 972472 0604 0791 0466 3369 14342  #AEEENE 1609530 #NA #NA #NA 2038 12511 7.358 72.89 ,100 24.30
) 973638 973285 0605 0789 0465 3253 14176  #EEENSS 1600788 #NA #NA #NA 1967 12399 7.358 70.69 ,100 2356
] 974,547 974,036 0605 0787  0.464 3146 14020  #bSEEEES 1610028 #NA #NA #NVA 1903 12294 7.358 | 66.64 100 2288
10. 975386 074,731 0605 0786 0464 3045 13874  MEMNNER 1 #NA #NA #NA 1843 12197 7.358 | 66.73 100 2224
10. 976,160 975374 0606 0784 0483 2952  137.38  #EMEGE 1610459 #NA #NA #NA 1788 121.06 7358 64.94 ,100 2165
1027| 9076875 975970 0606 0783 0463 2865  136.10 MMM 1610652 #NA #A  #NA 1736 12021 7358 | 6328 | 8,100 3 21.09
1037| 977535 976522 0606 0782 0462  27.84  134.91 M 1 #NA #NA #NA 1688 11942 7358 6173 8,100 3 20.58
1048| 978,189 977,069 0606 0780 0462  27.03 13372  EEEEF 1611011 #NA #NA #NA 16.39 11863 7.358 | 60.18 ,100 3 20.06
1059 978,836 977,612 0607 0779 0462 2622 13253 M 16111 #NA #NA #NA 1591 117.84 7358 | 5863 ,100 3 19.54
10.72| 979476 978,150 0607 0778 0461 2542 13133 MERERSE 1611368 #NA #NA #NA 1543 117.05 7.358 | 57.08 ,100 3 19.03
10.85| 980,110 978684 0607 0776 0461 2461 13014  #EESRRER 1611545 #NA A ENA 1495 11626 X A 7358 5553 100 3 18.51
11.00| 980,737 979213 0608 0775 0460 2381 12894 SRS 1611723 #NA #NA #NA 1447 11547 331 12894 11547 7358 5399 | 8,100 3 18.00
1116 981357 979738 0608 0774 0460 2301  127.74 #EEeR¥ 1611899 #NA #NA #NA 1398 11468 2254] 127.74] 11468 7358 5244 8,100 3 17.48
1135 981970 980258 0608 0772 0459 2221 12654 #EEEE 16 #NA #NA #NVA 1350 113.89 2177 12654] 113.89 7358 | 5090 | 8,100 3 16.97
11.55| 982576 980,773 0608  0.771 0459 2141 12534 SRR 1612251 #NA @ #NA #NA 1302 1IN 21.00] 12534 113.11 7358 | 4935 | 8,100 3 16.45
11.79) 983,175 981283 0609 0770 0458 2061 12414 SEEENNSE 1612426 #NA #NA #NA 1254 11232 2023] 12414 11232 7358 47.81 8,100 3 15.94
12.06| 983767 981,788 0609 0768 0458 19.82 12293  SHERNREE 1 #NA #NA #NA 1207 11153 19.46] 12293  111.53 7358 | 4627 ,100 3 15.42
1239 984,351 982288 0609 0767 0457 1902 12173 ##EMME 1612774 #NA #NA #NA 1159 11074 1869 121.73 110.74 7358 4473 100 3 14.91 g
1280 984928 982,783 0609 0766 0457 1823 12052 S 1 #VA WA OBNA 1111 10995 17.92] 12052  109.95 7358 | 4319 ,100 3 14.40 99] 98.85
1333 985498 983273 0610 0764 0456 1744 11931 SV 1613121  #NA WA #NA 1063 10947 1745 119.31]  109.17 7.358 | 4166 100 3 13.89 99| 98.54
14.06) 986,060 983,757 0610 0763 0456 1665 11810 MMM 1613203 #NA #NA #NA 1015 10838 16.38] 11810,  108.38 7.358 | 40.12 ,100 3 1337 99 9823
15.06| 986,562 984,190 0610 0762 0456 1594  117.00 ##SEE 1613440 #NA #NA #NA 972 10767 1569 117.00, 107.67 7358 | 38.73 ,100 3 12.91 98| 97.95
16.06| 986,873 984,459 0610  0.761 0455 1549 11631 #HMM 1613546 #NA #NA  #NA 945 7358 | 3787 | 8100 3 1262 99| 97.77
17.06) 987,113 984667 0610 0760 0455 1515 11578 M 1613621 #NA A #NA 924 7.358 | 3719 | 8,100 3 12.40 99] 97.64
18.06) 987,318 984845 0610 0760 0455 1485 11532 #MS 1613686 #NA #NA #NA 9.06 7.358 | 3661 8,100 3 1220 98] 9752
19.06| 987,504 985006 0610 0759 0455 1458 114.90  #HESEE 1613745 #NA  #NA #NA 8.90 7358 | 3609 = 8,100 3 12.03 99| 97.41
2006/ 987673 985153 0610 0759 0455 1434 11452  #HSRRE 1613799 #NA  #NA #NA 875 7.358 | 3560 | 8100 3 11.87 99| 97.31
21.06| 987,830 985290 0611 0758 0454 1411 11416 SR 1613849 #NA #NA #NA 861 7358 | 3515 8,100 3 1.72 99| 97.22
22.06| 987976 985417 0611 0.758 0454 1389 113.83 SRS 1613896 #NA A #NA 848 7.358 3473 | 8,100 3 11.58 99] 97.14
2206 987,976 985417 0611 0758 0454 1389 11383 SN 1613896 INA #NA #NA 848 7358 3473 | 8,100 3 11.58 99 97.14
2206| 987976 985417 0611 0758 0454 13.89 11383  #EMMEF 1613896 #NA #NA #NA 848 7.358 | 3473 | 8100 3 11.58 99| 97.14
22.06| 987,976 985417 0611 0758 0454 1389 11383  #MEMSE 1613806 #NA #NA #NA 848 7.358 | 3473 | 8100 3 11.58 99| 97.14
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Calc 17321-01-PM-44-3, Shutdown Cooling Time
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Second SDC HX Started at 225F Primary Coolant

170

160

150

140 “-

130

CCW Temperature,

120

ity - 110

:
\\,\I%

100

Time, hours

Calc-PM-44-3 Att2-2_SDC_CooldownTime1850Q.xIs; Chart8

20 22 24

Attachment 2, Page 122

—o— Pri Cool Temp
=x==SDC Return Temp
== CCW Temp

3/29/2008, 12:51 PM



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

Shutd

Ci

ling Heat Exch

Heat transfer rate, clean

Heat transfer rate, dirty
Heat Transfer Area (ft2)

Number of U-tubes

tube od, inch

tube gage (BWG, inch)

tube id, inch
Tube flow area, ft"2
Shell Flow Area, ft*2

Shell film correction factor
Hx Design Point (Mode B)

Q, gpm w PLi
tube 3000 1476,852 3.88018
metal
shell 4500 2,237,087 100
Mode A
tube 1500 741,518 2.9424
metal
shell 2250 1,121,755 85
Mode C
tube 2250 1,079449 15696
metal
shell 2937 1,455,601 95
Mode D
tube 3400 1,599,745 33.5275
metal
shell 4728 2,343,356 95

487
320
5020
514
0.75

18
0.652
1.19175
2.5904

0.09751

Tti

93

125

78

212

95

255

95

0.049

Tto

114.93

109.57

100.16

94.43

158.65

134.77

198.02

134.34
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Btu/hr-F-sqft
Btu/hr-F-sqft

(from tube number and id)

(adjusted to give bet fit to data sheet velocities)

Ttave rho
Ib/ft*3
127.47 61.38
114.38
101.28 61.98
112.58 6163
99.40
86.21 62.16
185.33 59.81
150.11
114.88 61.79
226.51 58.66
170.59
114.67 61.79

Cp mu
Btulb-F  Ib/fi-sec
0.8989  3.50E-04
3.95E-04
0.8977 4.52E-04
0.9983  4.02E-04
4 61E-04
0.9976  5.35E-04
1.0033  2.24E-04
2.89E-04
0.9980  3.93E-04
1.0093  1.75E-04
2.48E-04
0.9980  3.94E-04

k

Btuhr-fi-F

0.372
8.775
0.362

0.367
8.698
0.356

0.387
9.001
0.368

0.303
9.124
0.368

Vel

5.609

3.870

2.804

1.835

4.206

2.526

6.356

4.087

Re
53,484

114,657

-1.53E-08

23,342

48,566

5.7E-05

61,051

85,650

7.1E-05

116,024

137,599

5.4E-05

Pr

3.3809

44774

-3.6E-06

3.9442

5.3992

5.7E-05

2.0890

3.8445

7.1E-05

1.6139

3.8534

5.4E-05

h (Btu/hr-
2:h)

1554
2005
1233

839
1988
7560

1483
2057
994

2270
2085
1332

Fouling, hr-
f*2-F/Btu

0.0005

0.0005

0.00316542

0.00341756

0.0041756

Udirty

320.002

320
0.000810743
2,086.65

157.281

158.7
0.001261548
1.271.15

175.878

1781
0.000935297
1,857.22

169.130

170.7
0.000696222
2,493.60

Uclean
0

487.85
487

0.000814
2,057.66

313.22

318.9
0.001262
127115

440.88

455.2
0.000935
1,858.06

§75.70

694.3
0.000696
2,493.52

WCp
1,475,215

2,231,873

740,278

1,119,112

1,083,007

1,452,745

1,614,677

2,338,741

Cr

0.66

1.5129

0.0010716

0.66

1.5117

0.003165

0.75

1.3414

0.003418

0.69

1.4484

0.004176

NTU effectiveness

1.089 0.53330358

1.088 #N/A

1.067 0.52842361

1.087 #N/A

0.815 0.45595948

0.815  #NA

0.526 0.35611814

0526  #N/A

oT

25.07

16.57

2484

16.43

53.35

39.77

56.98

39.34

to

114.93

109.57

100.16

94,43

158.65

134.77

198.02

134.34
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mmBtu/hr

36.98

3741

18.39

18.526

57.78

58.931

92.00

94.391
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Calc 17321-01-PM-44-2, Shutdown Cooling Time

Re
dirty
48,566
85,650
114,657
137,599
1/(ho * k* Pr*m)

—e—dity

~88—clean

Fit
40000 60000 80000 100,000 120,000 140,000 160,000
Re
Effectiveness-Capacity Ratio-NTU for mix flow Hx
Capacity Ratio - WCp(tube) < WCp(shell)

[ 0.2 04 06 08
NTU 0 0 0 0 0 0
05 0.383 0378 0364 0350 0.337
1 0.632 0593 0.557 0.523 0.492
15 0.777 0718 0664 08613 0.567
2 0.865 0792 0723 0661 0.603
25 0.918 0.835 0757 0685 0.620
3 0.950 0861 0775 0697 0.626
35 0.970 0876 0.785 0.701 0.627
4 0.982 0884 0789 0.702 0.624
45 0.989 0889 0791 0.700 0.620
5 0.993 0892 0780 0.697 0615
55 0.996 0893 0.789 0693 0.609
6 0.998 0893 0787 0688 0.604
6.5 0.999 0893 0785 0685 0.599
7 0.999 0892 0782 0.680 0.593
75 0.999 0892 0780 08676 0.588
8 1.000 0.891 0777 0672 0.583
8.5 1.000 0.890 0774 0.668 0.578
9 1.000 0889 0.771 0.664 0.573
9.5 1.000 0.888 0.769 0660 0.569
10 1.000 0.887 0766 0.656 0.564
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1,271
1,857
2,067
2404

1.271

2,058
2,494

Ln(Re) Ln(clean)

10.79088 7.14767613
11.35803 7.52729078 1/(ho * k * PrAm)
11.6497 7.62032323
11.8321 7.82145074
0.81709 0.49192
1.63545328
0.333
18/8 Cr/Ni Steel (e.g. A249 TP304)
Capacity Ratio - WCp(shell) < WCp(tube) *F Thermal Conductivity, Btu/hr/sqft/F
0 0.2 04 08 08 1
0 0 0 0 0 0 32 84
0.393 0.378 0.364 0.350 0.337 0.324 70 86
0.632 0.593 0.557 0.523 0.492 0.462 100 8.7
0.777 0.718 0.664 0.613 0.567 0.524 150 9
0.865 0.791 0.723 0.661 0.603 0.552 200 9.3
0.918 0.833 0.757 0.685 0.620 0.562 250 9.6
0.950 0.857 0.775 0.697 0.626 0.564 300 9.8
0.870 0.870 0.785 0.701 0.627 0.561 350 101
0.982 0.876 0.789 0.702 0.624 0.556 400 104
0.989 0.878 0.791 0.700 0.620 0.551 450 106
500 10.9
550 1.1
600 1.3
650 1186
700 11.8
750 12
800 12.2
850 125
800 127
950 129
1000 13.2
1050 13.4
1100 13.6
1150 138
1200 14
1250 143
1300 145
1350 147
1400 14.9
1450 15.1
1500 153
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Comp t Cooling Water Heat Exch

Heat Transfer Area (ft2) 12400 effective

Number of tubes 2280

No. of Passes 3

tube od 075

tube gage (BWG) 18 0.049

tube id 0.652

Tube flow area, ft*2 1.76212

Shell Flow Area, ft"2 1.74197

Shell film correction factor 1.02130

Q, gpm W Pti Tti Tto Ttave rho

Ib/ft*3

Hx Design Point (Mode E)
tube 2673 1,332918 100 85 185.12 13506 6217
metal 157.46
shell 2283 1,109,178 100 2398 11991 179.85 60.57
Mode A
tube 1575 785,390 100 85 99.96 9248 6217
metal 95.18
shell 1550 771,090 7% 1055 90.27 97.88 62,02
Mode B
tube 3270 1,634,163 100 70 99.75 8488 6231
metal 93.16
shell 2885 1434171 95 1184 8450 101.45 61.98
Mode C
tube 2518 1,258,356 100 70 86.02 78.01 6231
metal 82.01
shell 2200 1,096,865 95 952 76.82 86.01 62.16
Mode D
tube 2518 1,255,626 100 85 101.28 93.14 6217
metal 97.00
shell 2200 1,093,785 95 1102 9151 10085 61.99
Mode F
tube 3333 1,662,034 100 85 109.93 97.47 6217
metal 105.42
shell 2025 1,003970 95 134 9274 11337 61.81

Ln(Re)

Calc-PM-44-3 Att2-3_SDC_CooldownTime33F xis; CCWHx

Tubes: 3/4", 18 BWG w. min wall, ST/STL - SA-249-TP-304 (OPPD Drawing File No. 18674,

Whitlock Mfg Co. N o. L-26132-1

Flow arrangement, pure counterflow per draining Cramer and Lindell drawing FC-AC1B1, dated 7/26/99

cp
Btullb-F

0.9989

1.0024

0.9976

0.9977

0.9976

0.9977

0.9978

0.9976

0.9976

0.9977

0.9976

0.9980

Re

38,103
47375
55,804
58,209
73,636
110,479

mu
Ib/ft-sec Btu/hr-ft-F

3.27e-04

2.32E-04

4.97E-04

4.68E-04

5.43E-04
4 94E-04
4.51E-04

5.91E-04
5.62E-04
5.36E-04

4.94E-04
4.73E-04
4.54E-04

4.71E-04
4.33E-04
3.99E-04

dirty

1,569.01
1,284.09
1477.71
143297
1,687.22
2,454.50

k

0.375
9.045
0.386

0.359
8.683
0.361

0.355
8.677
0.362

0.352
8.641
0.356

0.359
8.690
0.362

0.361
8.727
0.367

clean

1,570.48
1,283.78
1477.28
1,432.99
1687.14
244664

Vel

3.380

2.920

1.991

1.982

4.135

3.690

3.184

23814

3.184

2814

4214

2.590

Re

34,892

110,479

13,526

38,103

25,765

73,636

18,239

47,375

21,786

55,804

30.250
58,209

10.7658
10.9296
10.9718
11.2069
11.6126

0.75645

tube
shell

Pr

3.1407
21712

-5.1E-08

4.9820
4.6634

4.5E-04

5.4951
4.4689

-6.5E-05

6.0345
54136

-9.2E-06

4.9410
4.5003

1.0E-05

4.6857
3.9076

-6.3E-05

7.157805
7.298251
7.267505
7.430839

7.80568

-0.99266
0.37059

0.333333
0.333333

h (Btuhr-

f2-F)

1000
2067
1228
-2.7E-06
523
1984

661

4 6E-04
896
1983
1078
-6.5E-05
695
1975
808

-9.5E-06

764
875

1.0E-05

982
874

-6.3E-05

Fouling, hr-
f"2-F/Btu  Udirty Uclean WCp Cr NTU ffectivenes:
1,331,462 1.20 2721
244.003 408.45
0.00165 1,111,834 0.8350 2721 0.775
244 408
0.0008146 0.0008172 0.00165
245450 244664
783,494 1.02 2820
174.975 237.24
0.0015 769,338 0.9819 2.820 0743
190.1 266
0.0010573 0.0010563 0.00150
1,569.01 1,570.48
1,630,306 1.14 2,056
237.218 368.25
0.0015 1,430,862 0.8777 2.056 0.700
2336 3596
0.000993 0.0009931 0.00150
1,687.22 1687.14
0 1,255,608 1.15 2313
204.083 294.12
0.0015 1,094,283 0.8715 2313 0.729
203.7 2933
0.0012474 0.0012477 0.00150
1,284.09 128378
0 1,252,598 1.15 2443
215.018 317.38
0.0015 1,091,251 08712 2443 0.742
21565 3184
0.001132 0.0011323 0.00150
1477.711 147728
0 1,658,073 165 2867
231.626 354.95
0.0015 1,001,950 0.6043 2.867 0.842
2283 ur2
0.001207 0.001207 0.00150
143297 143299
hho * k* Prim)

DT

-100.12

-119.89

-14.96

-15.23

-29.75

-33.90

-16.02

-18.38

-16.28

-18.69

-24.93

-41.26

to

185.12

119.91

99.96

90.27

99.75

84.50

86.02

76.82

101.28

91.51

109.93

9274

mmBtu/hr

-133.30

134.00

-11.72

12.00

-48.50

48.18

-20.11

1892

-20.40

18.92

-41.34

39.488
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Case

1A
1B
1Cc

1E

4A
4B
4C

4E

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

Attachment 2, Page 126

River Water Temp 33 RW Flow, Total, gpm 8400
No CCW Hx 3 CCW Flow, total, gpm 8100
ch-B:udonAv«arR-vaFbw
Tube (River) Shell (CCW) Tube Shell

Qgm P T  Te Qgm P Tsi  Tso " g"‘.r’;“‘ h (B'"F")‘"”'
2800.0 30 33 33.66 2700 90 3400 3331 524
2800.0 30 33 7465 2700 90 92,00 4864 632 857
2800.0 30 33 118.89 2700 90 15000 60.19 747 1044
2800.0 30 33 138.56 2700 90 17500 6432 797 1118
2800.0 30 33 158.48 2700 90 20000 68.02 848 1188
2800.0 30 33 33.60 2700 20 3400 3338 524 645
2800.0 30 33 70.13 2700 20 9200 53.30 620 870
2800.0 30 33 109.19 2700 90 150.00 70.22 722 1070
2800.0 30 a3 126.49 2700 80 17500 76.83 766 1149
2800.0 30 33 14397 2700 90 20000 83.08 811 1224
2800.0 30 33 33.54 2700 20 3400 3344 524 645
2800.0 30 33 66.50 2700 90 9200 57.06 610 880
2800.0 30 33 10147 2700 90 150.00 7823 702 1090
2800.0 30 33 116.90 2700 90 17500 86.78 742 1173
2800.0 30 33 13247 2700 90 200.00 95.03 782 1252
2800.0 30 33 33.51 2700 90 3400 3347 524 645
2800.0 30 33 64.46 2700 90 9200 59.18 605 886
2800.0 30 33 97.14 2700 90 15000 8272 690 1102
2800.0 30 33 111.54 2700 80 175.00 9236 728 1187
2800.0 30 33 12897 2700 90 20500 103.56 773 1283

Calc-PM-44-3 Ati2-3_SDC_CooldownTime33F .xis; CCW

Shell Film Multiplier 1.0213
Shell Film Re power 0.75645
Shell Film Pr power 0.333333333
Fouling (total = tube side) 0.004
Fouling (Total
= Tube Side)
kmetal Udirty
8.411 0.0000 23431
8.570 0.0000 285.80
8.668 0.0000 333.01
8.713 0.0000 352.19
8.778 0.0000 370.81
8411 0.0015 173.37
8.570 0.0015 199.35
8.668 0.0015 220.59
8.714 0.0015 22865
8.779 0.0015 236.20
8.411 0.0030 137.58
8.570 0.0030 153.11
8.668 0.0030 164.98
8.714 0.0030 169.34
8.779 0.0030 173.35
8.411 0.0040 120.94
8.570 0.0040 13261
8.669 0.0040 141.27
8.714 0.0040 144.40
8.794 0.0040 147.80

CCW HX tube side CCW HX shell side
w WCp cr NTU ffectivenes: DT Tto w WCp cr NTU ffectivenes  DTs

1,401,776 1,410,819 1.04 2137 0672 066 3366 1,351,748 1350578 09637 2137 0690 0.69
1,401,776 1402478 1.04 2631 0714 4165 7465 1,349,257 1,346906 09604 2631 0735 4336
1,401,776 1,399,313 1.05 3.086 0.742 8589  118.89 1,341,158 1,338,185 09563 3086 0768  89.81
1,401,776 1,398,895 1.05 3273 0752 10556 13856 1,336,568 12334203 09538 3273 0779 11068
1,401,776 1,398,833 1.05 3.457 0.760 12548 15848 1,331,459 1320980 09508 3457 0790  131.98
1,401,776  1410,840 1.04 1.581 0.606 060 3360 1,351,749 1,359560 09637  1.581 0619 062
1,401,776 1,403,064 1.04 1836 0639 3743 7013 17348859 1346315 09596 183 065 3870
1,401,776 1,399,695 1.05 2.046 0.661 7619  109.19 1,339,648 1,336,847 09551 2046 0682 79.78
1,401,776 1,399,101 1.05 2128 0.669 9349 12649 1,334,409 1332308 09523 2128 0.691 98.17
1401776 1,398,847 1.05 2206 0675 11097 14397 1328563 1327652 09491 2208 0700 11692
1401776 1,410,857 104 1255 . 0551 0.54 3354 1,351,751 1350545 09636 1255 0562 0.56
1,401,776 1,403,582 1.04 1411 0578 3350 66.50 1,348,523 1345845 09589 1411 0502 3494
1,401,776 1,400,104 1.05 1532 0596 6847  101.47 1,338,389 1335785 09540 152 o3 N
1,401,776 1,399,381 1.05 1578 0602 8390 11690 1332616 1330922 09511 1578 0621 8822
1,401,776 1,398,980 1.06 1621 0608 9947 13247 1,326,165 1,325756 09477 1621 0620  104.97
1,401,776 1410867 1.04 1.103 0519 051 3351 £asipem 1,359537 09636  1.103 0530 053
1,401,776 1,403,895 1.04 1222 0543 3146 6446 1,348,326 135581 08585 1202 05% oM
1,401,776 1,400,379 1.05 1312 0560  64.14 97.14 1,337,662 1335132 09534 1312 - 0575 - 6128
1401776 1,399,590 1.05 1.346 0.565 7854 11154 1331583 1,330,081  0.9503 1346 0.582 8264
1,401,776 1,399,046 1.06 1385 0571 9597 12897 1323349 1323564 09460 1385 0590  101.44

200

180

160

= 140

§ 120

E 100

é 80

Q o

40

20

0

0 50 100 150 2
ccw Inlet Temperature, F
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Calc-PM-44-3 At2-3_SDC_CooldownTime33F xis; CCW

4A
4B

4D
4E

RW Flow, Total, gpm
CCW Flow, total, gpm

Duty, per
e Tshellin
Tso
33.31 0.94 34.00
4864 5841 92.00
60.19  120.19 150.00
6432 14767 175.00
6802 17553 200.00
33.38 0.84 34.00
5330 5210 92.00
7022 10665 150.00
7683  130.80 175.00
8308 15523 200.00
3344 0.76 34.00
57.06 47.03 92.00
7823 9587 150.00
86.78  117.41 175.00
9503  139.16 200.00
3347 0.72 34.00
5018 44.16 92.00
8272  89.82 150.00
9236  109.92 175.00
10356 13427 205.00
% -
= i
- = 1
/ |
e, e
200 250

8400
8100
Tshell out 10
33.31 031
4864 15.64
60.19 27.19 CCWHXTs,0
64.32 31.32 fouling Duty. mmBtu/hr
68.02 35.02 1 3425 675 100.75 134
0.0000 34.07 68.22 100.76 132.09 162.61
0.0015 34.19 72.28 108.68 143.85 178.29
33.38 0.38 0.0030 34.31 76.35 116.61 155.69 194.09
53.30 20.30 0.0040 3439 79.06 121.92 16363  204.67
7022 3122
76.83 43.83 CCW HX shell outiet temperature
83.08 50.08 fouling Duty. mmBtu/hr
1 3425 67.50 100.75 134.00
0.0000 33.33 42.85 50.60 56.96 62.33
3344 0.44 0.0015 3345 46.90 58.44 68.55 7767
57.06 24.06 0.0030 33.57 50.95 66.31 80.21 3.1
78.23 4523 0.0040 33.65 53.65 71.56 88.01 103.44
86.78 53.78
95.03 62.03 Average CCW
33.70 55.54 75.68 94.53 112.47
33.82 59.59 83.56 106.20 127.98
33.47 0.47 33.94 63.65 91.46 117.95 143.60
59.18 26.18 34.02 66.36 96.74 125.82 154.06
82.72 49.72
92.36 59.36
103.56 70.56
CCW Temperature vs Duty
at various CCW HX Fouling Level
110
100 P
Fouling
% /.(//‘ hr-F-sqf/Btu
u o0 —+—000%0
5 70 / /. 00030
—A—0.0015
g 60 /‘//.’ e ® ~%—0.0000
50 ///A:{///:'/‘/
0 20 60 80 100 120 140 160
Duty Per Hx, mmBtu/hr
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Calc-PM-44-3 At2-3_SDC_CooldownTime33F .xis; Cooldown11

Shutd Cooling Temperature T ient with 33F River Water sDC
| Hx Fouling = 0. hr-F-sqft/Btu, CCW Hx Fouling = 0. hr-F-sqft/Btu
I | I I | | o
Initial RC Temperature, F 350 | SDC HX _[CCW HX
TInitial Time | 2 2754 Shell Film 0.09751
|RCS Temperature after 8 hours i <130 | o i Shell Film Re power 061708 .
Time after trip to 130F Primary Coolant Temp 468 Initial CCW to SDCHx 4246 Shell Film Pr power 0.333
Time after SDC initiation to 130F PC Temp 2.7 |CCW Flow Step Temp | 300 Fouling (total = tube side) ] of
Decary heat equilibrium at 90F river temp 0.00 2HX Temp 110 | 0.00418]  0.004
SDCHx |
Time Step QD) P(pp) Psdc Total Q dTre | mibc Tube Shell
hrs hrs mmBtu/hr i Q,gm  Pi l T ‘ Tto Q, gpm | ‘ Tsi [
2.00 0.1 54966 19.5] -250.89] -185.42 { 1 3000 315 35000 15840 4246 95 6486
2.10 010  54.107 195 24632 -172.71 7.4 1. 3000 315 33314 153,04 4246 95 5401
2.20 0.10,  53.300 5| -233.58] -160.78 % 1 3000 35 31744 14791 4246 95 5319
2.30 0.1 52.540 22162 14958 -13598 1 3000 315 30283  143.04 4246 95 5241
13909 12644 1 3000 315 28923 138.44 4246 95 5185
-120.28) 11753 1 3000 315 27658  134.08 4246 95 5083
-12013] 10921 1 3000 315 26483 129.97 4246 95 5025
-111.61] 10146 1 3000 315 25391 126.10 4248 85  40.80
-10368] 9426 1 3000 315 24376 12246 4246 95 4898
-96.31 8756 1 3000 315 23434 119.03 4246 95 4839
-89.47 8133 1 3000 315 22558 11581 4246 85 4784
8311 7556 1 3000 315 21745 11279 4246 % g
7722 1020 1 3000 315 20989  109.95 4246 95 4682
T1.76] 652 1 3000 315 20287  107.28 % 95 4636
-84.69 -76.9¢ 1 3000 315 19635 10479 4246 95 4582
7862]  -71. 1 3000 315 18865  101.81 4248 95 4540
-73.00] 6636 1 3000 315 18150  99.02 4246 95 4491
6780 6163 1 3000 35 174.87 9640 4246 95 4445
6298 5726 1 3000 315 16870  93.95 4246 95 4402
58.53] 5321 1 3000 315 162.98 91.66 4246 95 4361
5442] 4947 1 3000 315 15766  89.50 4246 95 4324
-50.61 -46.01 1 3000 35 15271 87.49 4248 95 4288
47.09] 4280 1 3000 35 14811 85.60 4246 95 4285
43 -39.84 3000 315 14383 8383 4246 8. 4N
-40.82 VAT 3000 315 13984 8217 4246 95 41.94
-38.04 -34.58 3000 315 13613 8061 4248 95 4167
3224 3000 315 13268 79.16 4246 95 4142
-30.07 I 3000 315 12945 77.79 4246 95 4148
2806 1 3000 315 12644 76.51 4246 95 4085
-28.81 2619, 1 3000 315 12364 7531 4246 95 4075
-28.81 -26. 1 3000 315 12364 75.31 4246 95 4075
E -28.81 -26. 1 3000 315 12364 7531 446 95 4075
E -28.81 26. 1 3000 315 12364 7531 4248 95  40.75
-28.81 -26. 1 3000 315 12364 7531 4246 95  40.75
-28.81 -26. 1 3000 315 12364 75.31 4246 9% 4075
-28.81 2619 1 3000 315 12364 75.31 4246 95 4075
288 2619 1 3000 315 12364 7531 4248 95 4075
-28. 2619 1 3000 315 12364 75.31 4248 95 4075
-28. -26.19 1 3000 315 12364 75.31 4248 95 4075
-28. 2619 1 3000 35 1384 753 4246 95 407
-28. 2619 1 3000 315 12364 75.31 4248 9 4075
-28.81 2619 1 3000 315 12364 75.31 4246 95 4075
-28.81 -26.19 1 3000 315 12364 75.31 4246 85 4075
-26.81 2619 1 3000 35 12364 7531 4246 95  40.75
-28.81 2619 3000 315 12364 7531 4248 95 4075
-28.81 -26.19 g 3000 315 12364 75.31 4246 95 40.75
-28.81 -26.19 3000 315 12364 7531 4248 95 4075
-28.81 26.19 3000 315 12364 75.31 4246 95 4075
-28.81 2619, 1 3000 315 12364 75.31 4246 95 4075
-28.81 2619, 1 3000 315 12364 75.31 4246 95 4075
-28.81 2619, 1 3000 315 12364 7531 4246 95 4075
-28.81 2619 1 3000 35 12384 7531 4246 95 4075
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Calc-PM-44-3 Att2-3_SDC_CooldownTime33F .xis; Cooldown11

I
Time Tube Shell
hs | Ttave | rho cp mu [ K Vel Re ’ Pr "‘g’;’;"‘ Ttave | rho ] cp ‘ mu K Vel Re pr "‘;"_F":'" kmetal
200 25420 5559  1.0141 1.52E-04 0396 5609 111764 13980 2094 11676  61.76 09981 386E-04 0368 3652 1255 9213
2.10| 24309 5619 10116 1.60E-04 0395 5609 106,857  1.4766 2062 11263 6182 09980 4.02E04 0367 3652 1238 9.167
20| 23268 5672  1.0094 1.69E-04 0394 5609 102152 15592 2028 10873  61.88 09979 4.18E-04 0365 3652 1222 9.124
30| 22294 5721  1.0076 1.78E-04 0393  5.609 97677 16455 1995 10506 6193 09978 4.34E04 0364 23652 1206 9.084
40| 21383 5764  1.0061 1.88E-04 0392 5609 93445 17352 1961 10161 6198 09977 4.50E-04 0362 3652 1191 9.046
50| 20533 5803  1.0048 1.98E-04 0391 5.609 89460  1.8278 1928 9838 6202 09976 466E04 0361 3652 "7 901
260| 19740 5838  1.0037 2.08E-04 0390 5.609 85722  1.9229 1896 9534 6205 09976 4.82E-04 0360 3652 1164 8976
270] 18001 5869  1.0028 2.18E-04 0389 5609 82225 20203 1864 9250 6209 09976 4.97E-04 0359 3652 151 8.942
280 18341 5898  1.0020 2.28E-04 0.387 5609 78961  2.1194 1833 89.84 6212 09976 5.13E-04 0357 3652 1139 8911
290 17669 5923  1.0013 2.38E-04 0.386 5609 75920 22200 1804 87.36 6215 09976 5.28E-04 0356 3.652 1128 8.882
300] 17070 5947  1.0007 248E-04 0385 5.609 73001 23215 1775 8504 6217 09977 542E-04 0355 3652 1117 8.85
3.10] 16512 5968  1.0002 2.58E-04 0383 5609 70461 24236 1748 8288 6219 09977 S556E04 0354 3652 1107 8.832]
320 15992  59.87  0.9998 2.68E-04 0382 5609 68019 25260 1722 8087 6221 09977 S70E04 0353 3652 1097  8.810
330 15508  60.04  0.9994 2.78E-04 0381 5609 65752  2.6282 1697 7899 6223 09978 SB4E04 0352 3652 1089 8790 4
340 15057 6019  0.9991 2.88E-04 0380 5.609 63649 27300 1673 7724 6225 09979 S597E04 0351 3652 1080 8.772]
350 14523 6037  0.9987 3.01E-04 0378 5609 61,173 2.8593 1645 7517 6226 09980 6.13E-04 0350 3652 1070 8752
360 14026 6054 09984 3.13E-04 0377 5609 58,882 29893 1618 7324 6228 09981 628E04 0349 3652 1061 8.734
370 13564 6068  0.9981 3.26E-04 0375 5609 56,762  3.1194 1592 7145 6229 09982 6.43E-04 0348 3652 1052 8.717
380 13133 60.81 09979 3.3BE-04 0.374 5609 54802  3.2493 1567  69.78  62.31 09983 6.58E-04 0348 3652 1044 8703
390 12732 6093 09977 3.50E-04 0373 5609 52988  3.3785 1544 6823 6232 09984 671E04 0347 3652 1036 8.692
400| 12358  61.04 09975 3.63E-04 0371 5609 51310  3.5067 1522 6679 6233 09985 G85E04 0346 3652 1029 8683
410 12010  61.14 09974 J.74E-04 0370 5609 49757 36334 1501 6545 6234 09986 698E-D4 0345 3652 1022 8675
420 11686 6123 09973 3.86E-04 0369 5609 48320 37584 1482 6420 6235 09987 7.0E04 0345 3652 1016 8.668
430] 11383 61.31 09971 3.98E-04 0.368  5.609 46988  3.8814 1463 6304 6235 09988 722604 0344 3652 1010 8.661
440) 11101 61.38 09970 4.09E-04 0367 5.609 45754 40022 1446 6196 6236 00990 7.33E04 0343 3652 1005 8655 4
450] 10837 6144 09970 4.20E-04 0.366  5.609 44609 41204 1430 6096 6237 09991 T44ED4 0343 3652 1000 8.649
. 10502 6150  0.9969 4.30E-04 0.365 5.609 43548 4.2360 1414 6002 6237 09992 7.54E-04 0342 3652 995 8.644
70| 10362 6156  0.9968 4.41E-04 0.364  5.609 42563 43487 1400 50415 6238 09993 763E04 0342 3652 991 8.63
1 10148 6161 09968 4.51E-04 0363  5.609 41,649 44583 1386 5833 6238 09994 7.73E04 0341 3652 986 8.634
9 9948 6165 09967 4.60E-04 0362 5.609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982~ 8629
. 9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
¥ 9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 57.57 6238 09995 7B1E04 0341 3652 982 85629
1 9948 6165 09967 4.60E-04 0.362 5.609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 982 8629
i 9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 3652 982 8.629
4. 9948 6165 0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 982 8629
Yy 9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
¥ 9948 6165 09967 4.60E-04 0362 5.609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
¥ 9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
X 9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 781E04 0341 3652 982 8629
¥ 9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 57.57 6238 09995 7.81E04 0341 3652 982 8629
¥ 99.48 6165 09967 4.60E-04 0.362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8.629
490 9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
490| 9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
490 9948 6165 09967 4.60E-04 0.362 5609 40800  4.5648 1373 5757 6238 09995 781E04 041 3652 982 8629
490 9948 6165 09967 4.60E-04 0.362 5.609 40800  4.5648 1373 5757 6238 09995 7.B81ED04 0341 3652 982 8629
490] 9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 982 8629
4.90 9948 6165 09967 4.60E-04 0.362 5.609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
4.90 9948 6165  0.9967 4.60E-04 0362 5.609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 982 85629
490| 9948 6165 09967 4.60E-04 0.362  5.609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 982 8629
4.90 99.48 61.65  0.9967 4.60E-04 0.362 5609 40,800 45648 1373 57.57 6238 09995 7.81E-04 0341 3652  62¢ 982 8.629
4.90] 9948 6165 0997 4.60E-04 0362 5.609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 629 982 8629 2
490| 9948 6165 09967 4.60E-04 0.362 _5.609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 62930 82485 982 8629
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+ { t T CCWHXFouling | 0
SDCDuty| Tto Ts0 Qeew, Total CCW Duty cew
S FOLAna ade (per Hx) | Iterate Iterate other CCW Duty cchhwlchHx per HX Temp
Cr ‘ NTU 'Mmﬁ{ DTs \ Ts.0 Btu/hr mmBtu/hr | mmBtuhr | gpm mmBtu/hr Ts.0
#NA SNA #NA 12379 17885 25989 158.40| 17865 7.358 | 26725 | 8,100 3 89.08 | 5486
#NA #NA A 11723 N2 24632] 15304] 17124 i 7.358 | 25368 | 8,100 3 8456 5401
#NA  MNA O BNA 11108 16427  23358)  147.91] 164.27 7.358 | 24094 | 8,100 3 80.31 53.19
X 1 WA BNA #NA 10531 15772 22162 143.04] 15772 7.358 | 22897 | 8,100 3 76.32 5241
1,386,915 1395355 0663 1.884 0635 15079 13844 2, #NA #NA #NA 9992 15157 21041 138.44] 15157 i 7358 | 217.77 | 8100 3 7259 T 5165
1396273 1402966 0666 1852 0632 14250 13408 WEEREE 2107113 SNA  #NA #NVA 9488 14582 19993 13408 14582 7.358 | 20728 | 8,100 3 69.09 50.93
1,404,697 1409893  0.669 1.823 0628 13486 129.97 #EeMNS 2108323 #NA A #NA 80.18 14043 190.13] 129.97| 14043 i 7.358 | 19749 | 8,100 3 65.83 15025
1412287 1416,199 0671 1795 0626  127.81 12610 SEEMESE 2109443 #NA  MNA  ENA 8580 13540 181.00] 126.10] 13540 7.358 | 188.36 | 8,100 3 62.79 49.60
80 1419134 1421942 0674 1.768 0623 12130 12246  #HESRENE 2110481  #NA #NIA #NIA 81.73 13071 17249) 12246 13071 7358 | 179.84 | 8100 3 5995 . 4898
1425316 1427171 0676 1744 0620 11531  119.03 /N 2111445 #NA #NVA  #NA 7794 12633 164.56|  119.03] 12633 7.358 | 17192 | 8,100 3 57.31 | 4839
1430902 1431934 0678 1.721 0618 109.77 11581  #E 2,112340 #NA #NA #NA T4 A1 12225 157.18] 11581 12225 7.358 16454 | 8100 3 54.85 47.84
1435955 1436272 0680 1699 0615 10466 11279 MHSEE 2113174 #NA  #NVA  #NA 7114 11845 150.32] 11279 11845 I 7358 | 157.66 | 8,100 3 5256 | 47.32
1440529 1440223  0.681 1679 0613 9995 10995 #MEMGE 2113951 SNA  MNA  NA 114.91 143.94)  109.95|  114.91 7.358 | 15130 | 8,100 3 50.43 46.82
1444674 1443824 0683 1.660 0611 9559  107.28  #MSRENE 2114677 #NA #N/A #NIA 6526 11162 138.01] 107.28] 111.62 I 7.358 14537 | 8,100 3 4846 | | 46.36
1,448,433 0684 1643 0609 9156 10479 MMM 2115355 #NA  #NA  NA 6264 10856 132.50] 104.79| 108.56 7.358 | 139.86 | 8,100 3 46.62 45.92
0686 1622 0606 8684  101.81 MEEMEHE 2,116,161 #NA  #NA  #NA 5054 10494 12599 101.81] 104.94 7.358 | 13335 | 8,100 3 4445 45.40
0687 1602 0604  B248  99.02 NS #NA #NA #NA 5667 10158 119.96]  99.02] 10158 7.358 | 12732 | 8,100 3 4244 44.91
0688 1584 0602 7846 9640 MEMNMSE 2117627 #NA  #NA  #NA 5400 9845 114,35 96.40]  98.45 7.358 | 121.71 | 8,100 3 4057 | 44.45
0689 1566 0600 7475 9395 SN 2118204 #NA  #NA  #NA 5153 9555 109.16]  93.95] 9555 ! 7.358 | 11651 | 8,100 3 38.84 402
0.690 1.550 0.598 71.32 91.66  HETIE #NA #NA #NA 4924 | 9285 104.33 91,66/ 92.85 7.358 11169 | 8100 3 3r23 4361
0.691 1536 0596 6815  89.50 MMM 2119512 #NA @ #NA #NA 4711 9035 99.86|  89.50] 9035 I 7.358 | 10721 | 8,100 3 35.74 4324
0692 1522 0594 6522  B87.49 WS 2.1, #NA O WA ENA 4514 8802 95.70| 8749 88.02 7.358 | 103.06 | 8,100 3 34.35 42.88
0.693 1508 0592 6251 8560  WESHIE 2 #NA  #NA #NA 4331 8585 9184 8560 85.85 7358 | 9919 | 8,100 3 33.06 4255
0.693 1496 0591  60.00  83.83  MMENE 2121086 MNA @ #NA  #NA 4161 8384 88.25|  83.83 84 7.358 | 9561 ,100 31.87 42.24
0694 1485 0580 5768 8217  #MMEEME 2121551 WNA @ SNA  WNA 4003 8198 84.93| 8217 .98 7.358 | 9229 ,100 30.76 41.94
0695 1474 0588 5552  80.61 MMM 2121990 #NA @ #NA  #NA 3857 8024 80.24 7.358 | 89.20 ,100 29.73 4167
0.695 1.464 0.586 §3.52 7916 SEESEEE 2122404 #NA  #NA #NA 3720 7862 7.358 86.32 100 28.77 41.42
0696 1454 0585 5166 7779  #MEMES 2122795 #NA @ #NA  #NA 3593 7M1 7.358 | 8364 | 8100 3 2788 41.18
0696 1445 0584  49.93 7651  MMMMES 2123164 #NA #NA  ENA 3475 7571 7.358 | 81.14 | 8100 3 27.05 4095
0696 1437 0583 4833 7531  MMMMNE 2123513 #N/A  #NA  #NA 3365 7440 7.358 | 78.82 | 8,100 3 2627 4075
0696 1437 0583 4833 7531 MMM 2123513 #NA  SNA  SNA 3365 7440 7.358 | 78.82 ,100 3 2627 40.7
0696 1437 0583 4833 7531 MMMEESS 2123513 #NA 2 BNA  SNA 3365  T4M0 7.358 | 78.82 ,100 3 2627 40.7
0.696 1.437 0.583 4833 7531  SESSEE 2123513 #NA #NA #NA 3365 7440 7.358 78.82 100 3 2627 40.7"
069 1437 0583 4833 7531  ASHEEE 2123513 #NA  #NA #NA 3365 7440 7.358 | 7882 100 3 2627 4075 |
0696 1437 0583 4833 7531 M 2123513 #NA  BNA  #NA 3365 7440 7358 | 78.82 100 3 2627 | 4075
0696 1437 0583 4833 7531 RS 2123513 #NA @ #NA  #NA 3365 7440 7.358 | 7882 | 8,100 3 2627 40.75
0696 1437 0583 4833 7531 MMNRNE 2123513 #NA  #NA SNA 3385  T440 ! 7.358 | 7882 | 8,100 3 2627 T 4075
0696 1437 0583 4833 7531 WA 2, 3 #NA O MNA  SNA 3365 7440 356 | 7882 ,100 3 26.27 40.75
0696 1437 0583 4833 7531 MMM 2123513 #NA  #NA  #NA 3365 7440 358 | 7882 ,100 3 26.27 40.75
0696 1437 0583 4833 7531 MRS 2123513 #NA  #NA  #NA 3365 358 | 78.82 ,100 3 2627 40.75
0696 1437 0583 4833 7531  MHNMME 2123513 #NA  #NA #NA 3365 358 | 7882 ,100 3 26.27 40.75
0696 1437 0583 4833 7531 @M 2123513 #NA  #NA  #NA 3365 358 | 78.82 3,100 3 26.27 4075
0696 1437 0583 4833 7531 MMME 2123513 SNA  #NA  #NA 3365 7.358 | 7882 | 8,100 3 2627 | 4075
0696  1.437 0583 4833 7531 MR 2123513 #NA  #NA  #NA 3365 ! 7.358 | 7882 | 8,100 3 2627 40.75
0.696 1.437 0.583 4833 7531 #EESEE 2123513 SNA  #NA #NA 3365 | 7.358 78.82 8,100 3 2627 40.75
0696 1437 0583 4833 7531 MRS 2123513 #NA 2 #NA  #NA 3365 7.358 | 7882 | 8100 3 2627 40.75
0696 1437 0583 4833 7531 MAEARESS 2123513 #NA  #NA  BNA 3365 7.358 | 7882 | 8100 3 26.27 40.75
0.696 1.437 0583 4833 7531 SESSENF 2123513 #NA #NA #NA 3365 7.358 78.82 8,100 3 26.27 40.75
0696 1437 0583 4833 7531  #MEME 2123513 #NA @ SNA  #NA 3365 7.358 | 7882 | 8,100 3 26.27 40.75
1 0696 1437 0583 4833 7531  MEEMERS 2123513 #NA  #NA  #NA 3365 . 7358 | 7882 | 8100 3 26.27 40.75
T 490 1483564 1478736 0696 1437 0583 4833 7531 #MMEMSE 2123513 #NA  ANA  #NA 3365 7440 7146] 7531 7440 i 7.358 | 7882 | 8,100 3 2627 40.75
490 1483564 1478736 0696 1437 0583 4833 7531 #EMSEE 2123513 1436 1437  #NA 3365 7440 7146] 7531 7440 7.358 | 7882 | 8100 3 2627 40.75
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Calc 17321-01-PM-44-2, Shutdown Cooling Time

Calc-PM-44-3 Att2-3_SDC_CooldownTime33F .xis; Cooldown11

] SDCHx (per exchan, ] | I I

Time  Stp | QD) | PEp) | Psdc | Totalq | dTrc ”":xm Tube Shell
hrs Q, gpm Pi ] Tti | Tto , gpm I Pi I
4.90 1 3000 35 12364 7531 4246 95
490 1 3000 35 12364 75.31 4248 95
4.90 1 3000 35 12364 7531 4246 95
4.90 1 3000 315 12364 75.31 4246 95
4.90] 1 3000 35 12364 7531 4246 95
4.90 1 3000 35 12364 75.31 4246 95
4.90 1 3000 35 12364 7531 4246 95
4.90 1 3000 315 12364 75.31 4246 95
4.90 1 3000 315 12364 75.31 4246 95
4.90 1 3000 35 12364 7531 4248 95
4.90 R 1 3000 315 12364 7531 4248 95
4.90 . 1 3000 315 12364 7531 4246 95
4.90 B 1 3000 315 12364 75.31 4246 95
4.90 41. 1 3000 315 12384 7531 4246 95
4.90 41. 1 3000 315 12364 75.31 4246 95
4.90 41. 1 3000 35 Inesr 7531 4246 95
4.90 4. 1 3000 35 12364 7531 4246 95
450 41, 1 3000 315 12364 7531 4246 95
4.90 41, 1 3000 35 12364 75.31 4246 95
490 41.15 1 3000 315 12364 7531 4246 95
4.90 41.150 1 3000 35 12384 7531 4248 95
4.90 41.150 3000 315 12364 7531 4246 95
4.90 41.150 3000 35 12364 75.31 4246 95
4.90 41.150 3000 315 12364 7531 4246 95

4.90 41.150) 3000 315 12364 75.31 4246 95
4.90 41.150 1 3000 315 12364 75.31 4246 95
4.90 41.150 1 3000 315 12364 7531 4246 95
4.90 41.150 1 3000 315 12364 7531 4246 95
~41.150] i 3000 315 12364 7531 4246 95
41.150 1 3000 315 12364 75.31 4248 95
41.150 1 3000 315 12364 7531 4246 95
at. 1 3000 315 12364 7531 4246 95

4 1 3000 315 12364 75.31 4246 95

1 3000 315 12364 75.31 4246 95

1 3000 35 12364 7531 4248 95
1 3000 M8 12384 7EM 4246 95
1 3000 315 12364 75.31 4248 95
1 3000 N5 12364 7531 4246 95
1 3000 315 12364 75.31 4246 95
1 3000 35 12364 75.31 4246 95
1 3000 315 12364 75.31 4246 95
1 3000 315 12364 75.31 4246 95
1 3000 315 12364 75.31 4248 95

1 3000 315 12364 75.31 4246 95
1 3000 315 12364 7531 4246 %%

1 3000 35 12364 7531 4246 1
1 3000 315 12364 7531 4246 95
4.9 0.00] 1 3000 315 12364 7531 4246 95
4.90] 0.00 1 3000 315 12364 75.31 4246 95
450 0.0 1 3000 35 12364 7531 4248 95

7.29 36.194 15} _-76.74] 11578 2 3000 315| 130.00 78.02 ml lsl 4“2 77.37|
0.09
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I l ] ] I I | 1 ] 1 |
Time Tube Shell
s | Tiave | tho cp [ mu ‘ K ] Vel [ Re ] Pr "‘;’_“F’;“' Ttave | tho ’ cp [ mu K Vel Re Pr

9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 §7.57 6238 09995 7B1E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0.362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3.652 62930 82485
9948 6165 0.9967 4.60E-04 0.362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165  0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3,652 62930 82485
0948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165 0.9967 4.60E-04 0.362 5609 40800  4.5648 1373 5757 6238 09995 7BIE04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 8757 6238 09995 7BIEO4 041 3652 62930  8.2485
9948 6165 09967 4.60E-04 0.362 55609 40800  4.5648 1373 5757 6238 09995 7BIE04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 §757 6238 09995 7BIEO4 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 6757 6238 09995 7.81E04 0341 3.652 62930 82485
9948 6165 0.9967 4.60E-04 0.362 5609 40,800  4.5648 1373 5757 6238 09995 7BIEO04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3852 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81EO04 0341 3852 62930 82485
9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 6757 6238 09995 7BIEO4 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.8IEO04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0.362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3.652 62930 82485
99.48 61.65  0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 57.57 62.38 09995 7.81E-04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 5757 6238 09995 7BIE04 0341 3652 62930 82485
99.48 61.65  0.9967 4.60E-04 0.362 5.609 40800  4.5648 1373 57.51 6238 09995 7.81E04 0341  3.652 62930 82485
0948 6165 0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62,030 82485
9948 6165 0.9967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5600 40,800  4.5648 1373 §7.57 6238 09995 7.81E-04  0.341 3.652 62930  8.2485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7BIED4 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3,652 62930 82485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7BIEO4 0341 3652 62930 82485
99.48 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 57.57 6238 09995 7.81E-04 0341 3852 62930 8.2485
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 781E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485
9948 6165 09967 4.60E-04 0.362 5609 40800  4.5648 1373 5757 6238 09995 7BIEO4 0341 3652 62930 82485
9948 6165 0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04  0.341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62,930 82485 982
99.48 61.65  0.9967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0.341 3652 62930 82485 982
9948 6165  0.9967 4.60E-04 0.362 5609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3.652 62930  8.2485 982
9948 6165  0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7B81E04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0362 5.609 40800  4.5648 1373 5757 6238 09995 7.B1E04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0.362 5609 40,800  4.5648 1373 5757 6238 09995 T7S8IEO04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0.362 5.609 40800  4.5648 1373 5757 6238 09995 7.81E04 0341 3652 62930 82485 982
99.48 6165  0.9967 4.60E-04 0.362 5609 40,800  4.5648 1373 57.57 6238 09995 7.81E-04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7BIED04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7.81E04 0341 3.652 62,930 82485 982
99.48 61.65  0.9967 4.60E-04 0362 5609 40,800 45648 1373 5757 6238 09995 7.81E04 0341 3652 62930  8.2485 982
9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 62930 82485 82
9948 6165 09967 4.60E-04 0362 5609 40,800  4.5648 1373 5757 6238 09995 7B1E04 0341 3652 62930 82485 982
9948 6165 09967 4.60E-04 0.362 55609 40,800  4.5648 1373 6757 6238 09995 7BIEO04 0341 3852 62,930 82485 982
99.48 61.65  0.9967 4.60E-04 0362 5609 40,800  4.5648 1373 6757 6238 09995 7.81E04 0341 3652 62930 8.2485 982
99.48 6165  0.9967 4.60E-04 0.362 5609 40,800  4.5648 1373 57.57 62.38 09995 7.81E-04 0341 3652 62930  8.2485 982 8629 42321
99.48 61.65 0.9967 4.60E-04 0.362 5609 40,800  4.5648 1373 57.57 6238 09995 7.81E-04 0341 3652 62930 8.2485 982 8.629| 423.21
9948 6165 09967 4.60E-04 0362 5609 40800  4.5648 1373 5757 6238 09995 7.81E-04 0341 3652 62930 82485 982 8629 42321

7.29 104.01l s1.ss| u.mel 4.anso4| o,:us4I 5.609 I 42,731I 4.mz| 14ozl u.ztl cn'll mml nzsm‘ 0342 3,652 64,545 80162 m[ 8639] 428.12

| | I

Calc-PM-44-3 At2-3_SDC_CooldownTime33F .xis; Cooldown11 3/29/2008, 12:52 PM




Calc 17321-01-PM-44-2, Shutdown Cooling Time Attachment 2, Page 133

I l l I ] ] ] l ] |
SDCDuty| Tto Ts,0 Qeew, Total CCW Duty cew
Time SDC HX tube side SDC HX shell side ort) | Merate | Merate other | COWDUY o o, [ COWHR = Temp
hrs w WCp Cr ] NTU }ﬂecw mu{ DT ] Tto w I WCp ] Cr ‘ NTU }ﬂemm\es{ DTs 1 Ts,0 Btu/hr mmBtu/hr gpm mmBtu/hr Tso
490 1483564 1478736 0696 1437 0583 4833 7531  SMEMME 2123513 1436 1437  #NA 3365 7440 7146 7531] 7440 7882 | 8,100 3 26.27 40.75
4.90 1483564 1478736 069 1.437 0.583 48.33 7531 S 2123513 1436 1.437 #NA 33.66 7440 7146] 7531 74.40 78.82 8,100 3 2627 40.75
490 1483564 1478736 0696 1437 0583 4833 7531 MRS 2123513 1436 1437 #NA @ 3365 7440 7146 7531 7440 7882 | 8,100 3 2627 40.75
11483564 1478736 06956 1437 0583 4833 7531  MESEE 2123513 1436 1437  #NA 3365 7440 7146] 7531 7440 7882 | 8,100 3 26.27 4075
0696 1437 0583 4833 7531 MMM 2123513 1436 1437 2 #NA @ 3365 7440 7146 7531 7440 7882 | 8100 3 26.27 40.75
0.696 1.437 0.583 4833 7531 S 2, 3 1436 1.437 #NA 3365 7440 7146] 7531 7440 78.82 8,100 3 2627 . 4075
0.696 1.437 0.583 48.33 75.31 4SS 2123513 1436 1437 #NA 33.65 7440 7146  75. 7440 78.82 8,100 3 2627 40.75
0696 1437 0583 4833 7531  MEENSS 2123513 1436 1437 2 #NA @ 3365 7440 7146 75 74.40 7882 | 8,100 3 27 40.75
0696 1437 0583 4833 7531  #RESEMS 2123513 1436 1437 #NA @ 3365 7440 7146 75, 7882 | 8,100 3 2627 40.75
0696 1437 0583 4833 7531 SN 2123513 1436 1437  #NA 3365 7440 7146 75. 7882 | 8,100 3 26.27 40.75
0.696 1437 0583 4833 7531 SEBMSEE 2123513 1436 1437 #NA 3365 7440 7146] 7531 78.82 8,100 3 2627 40.75
0.696 1437 0583 4833 75.31  SEEREREE 2123513 1436 1437 #NA 3365 7440 7146] 7531 7882 | 8100 3 26.27 40.75
0.696 1.437 0.583 4833 7531 SEEESNEE 2123513 1436 1437 #NA 3365 7440 7146] 7531 78.82 8,100 3 2627 40.75
0696 1437 0583 4833 7531 SN 2123513 1436 1437 2 #NA @ 3385 7440 7146] 7531 7882 | 8,100 26.27 40.75
0696 1437 0583 4833 7531  SMMEEME 2123513 1436 1437 2 #NA @ 3365 7440 7146 7531 78.82 ,100 26.27 40.75
0696 1437 0583 4833 7531  #NMEE 2123513 1436 1437 MNA @ 3385 7440 7146] 7531 78.82 100 2627 40.75
0.696 1.437 0.583 4833 7531 SEEEESEE 2123513 1436 1437 #NA 3365 7440 7146 7531 78.82 100 2627 40.75
0.696 1.437 0.583 4833 7531 #eNEEEeF 2123513 1436 1437  #NA 3365 7440 71.46] 7531 78.82 100 3 2627 40.75
0.696 1.437 0.583 48.33 7531  HEMEEE 2123513 1436 1437 #NA 3365 7440 71.46) 75.31 78.82 ,100 3 2627 40.75
0.696 1.437 0.583 4833 75.31  deEREAEE 2123513 1436 1437 #NA 3365 7440 7146] 7531 | 78.82 8,100 3 2627 40.75
0696 1437 0583 4833 7531  MEMMMSE 2123513 1436 1437 #NA @ 3365 7440 7146 7 7882 | 8,100 26.27 40.75
0696 1437 0583 4833 7531 SR 2123513 1436 1437 #NA @ 3365 7440 7146 75, 7882 | 8,100 26.27 40.75
0696 1437 0583 4833 7531  MEMMNE 2123513 1436 1437  #MNA @ 3365 7440 7146 75. 78.82 ,100 26.27 40.75
0696 1437 0583 4833 7531  MREMMSE 2123513 1436 1437 #NA @ 3365 7440 7146 75, 78.82 100 26.27 40.75
0696 1437 0583 4833 7531 MMM 2123513 1436 1437  #NA @ 3365 7440 7146] 7531 78.82 100 2627 | 40.75
0.696 1437 0583 4833 7531  dMMEME 2123513 1436 1437  #NA @ 3365 7440 . i 78.82 10 26.27 | 4075
0.69 1.437 0.583 48.33 7531  SEERSESE 2123513 1436 1.437 #NIA 3365 T4.40 ] 78.82 ,100 3 26.27 | 4075
0696 1437 0583 4833 7531  #MMMS 2123513 1436 1437 #NA @ 3365  T4A0 7882 | 8100 3 26.27 40.75
0.696 1.437 0583 4833 7531  HMEME 2123513 1436 1437  #NA 3365 7440 78.82 8,100 3 2627 4075
0696 1437 0583 4833 7531  MMHE 2123513 143 1437 #NA @ 3365 7440 7882 | 8100 3 2627 40.75
0696 1437 0583 4833 7531 AR 2123513 1436 1437  #NA 3365 7440 7882 | 8,100 3 26.27 40.75
0696 1437 0583 4833 7531  #SESNER 2123513 1436 1437 #NA @ 3365 7440 7882 | 8,100 3 2627 | 40.75
0.696 1.437 0.583 4833 7531  #HEMMSS 2123513 1436 1437  #NA 3365 7440 78.82 8,100 3 2627 40.75
0696 1437 0583 4833 7531  SEEMMEE 2123513 1436 1437 2 #NA @ 3365 7440 7882 | 8,100 3 2627 40.75
0696 1437 0583 4833 7531  MERSEREF 2123513 1436 1437 #NA @ 3365 7440 7882 | 8,100 3 2627 40.75
0.696 1.437 0.583 4833 7531  SHESENSE 2123513 1436 1437 #NA 3365 7440 78.82 8,100 3 2627 . 4075
0.696 1.437 0.583 48.33 7531 SEENEESE 2123513 1436 1437 2 #NA 3365 7440 78.82 8,100 2627 40.75
0696 1437 0583 4833 7531 SN 2123513 1436 1437 #NA 3365 7440 7882 | 8,100 2627 40.75
0696 1437 0583 4833 7531  SESMEE 2123513 1436 1437  #NA @ 3365 7440 7882 | 8,100 3 2627 | 40.75
0.696 1.437 0.583 4833 7531 #REEESSE 2123513 1436 1437 #NA 3365 7440 78.82 8,100 2627 | 40.75
0696 1437 0583 4833 7531  SMNEHME 2123513 1436 1437  #NA @ 3365 7440 ] 7882 | 8,100 3 2627 40.75
0696 1437 0583 4833 7531 MMM 2120513 1436 1437 #NA @ 3365 7440 7882 | 8,100 3 26.27 4075 |
0696 1437 0583 4833 7531  MMEMSE 2123513 1436 1437 #NA @ 3365 T440 7882 | 8,100 3 26.27 40.75
0.696 1.437 0.583 48.33 7531  SESSRANE 2123513 1436 1437  #NA 3365 7440 78.82 8,100 3 2627 40.75
0.696 1.437 0.583 4833 7531 SRR 2,123513 1436 1437 #NA 3365 7440 78.82 8,100 3 26.27 40.75
0696 1437 0583 4833 7531 MM 2123513 1436 1437  #NA @ 3365 7440 78.82 | 8,100 3 2627 40.75
0,69 1.437 0.583 4833 7531  #ERMEEE 2123513 1436 1437 #NA 3365 7440 78.82 8,100 3 26.27 40.75
0696 1437 0583 4833 7531  AEEF 2123513 1436 1437  #NA 3365 7440 78.82 | 8,100 3 2627 | 40.75
0696 1437 0583 4833 7531 SN 2123513 1436 1437 #NA @ 3365 7440 7882 | 8100 3 2627 40.75
1483564 1478736 0696 1437 0583 4833 7531 M 2123513 1436 1437  #NA @ 3385 7440 7882 | 8,100 3 2627 | 4075
729/ 1,481,047 1476371 069 l 1.456 1 0.585 1 51.98 I 78.02 i nnnn[ z.ﬂz.ml #NA I #NA I #NA l ®BAs AT 76.74]  78.02] 7737 1 7.358 | 8410 | 8100 3 2803 | a2
|
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Calc 17321-01-PM-44-2, Shutdown Cooling Time Attachment 2, Page 135

Shutd Cooling Temperature T with 33F River Water sDC
Hx Fouling = 0. hr-F-sqft/Btu, CCW Hx Fouling = 0. hr-F-sqft/Btu
i I I i ! |
Initial RC Temperature, F 350/ SDC HX__|[CCWHX
Initial Time I 2 2754 Shell Film Multiplier 0.09751
RCS Temperature after 8 hours <130 | R 1 Shell Film Re power 0.61708
Time after trip to 130F Primary Coolant Temp 5.07 Initial CCW to SDCHx 1850 Shell Film Pr power 0.333
Time after SDC initiation to 130F PC Temp 31 "CCW Flow Step Temp | 275 Fouling (total = tube side) 0 ol
'Decary heat equilibrium at S0F river temp 0.00 2 HX Temp 110 0.00418' 0.004
SDCHXx (per e
Time Step QD) Plpp) Psdc | TotalQ dTre m:xm Tube Shell
hrs | hrs degF/r | Q,gpm  Pi ‘ Tti ‘ Tto Q, gpm [ Pi ‘ Tsi I
2,00 0.1 54.966 1] -106.64|  -96.95 3000 315 35000  217.53 1850 85 4980
210 010, 54.107| 66 -102.06] -92.78 3000 35 34031 21234 1850 95 4921
20 0.10 44| 9764 8877 3000 315 33103 207.34 1850 95 4883
30 0.10 9339 8490 3000 315 32215 20254 1850 85 4846
240 0.10 8930, 8118 3000 315 31366 197.92 1850 95 4810
2.50 0.10 85.36]  -77.60 3000 315 30554 19349 1850 9% a7
2560 0.10 81.58]  -74.16 3000 U5 29778 18924 1850 % am
2.70 0.10 -77.85 -70.86 3000 35 20037 18547 1850 85 4700
280 0.10 -74.47 -67.70, 3000 315 28328 18126 1850 85 4877
2.90 0.10 7113 3000 315 27651 17152 1850 95 4647
3.00 0.10 3000 315 27004  131.80 4248 95 8055
3.10, 0.10 3000 315 25852 12774 4246 95 4987
3.20 0.10 3000 315 24783 12382 4248 5 en
3.30 0.10 3000 315 23790 12033 4246 95 4881
3.40 0.10 3000 35 22869 11696 4246 05 4804
3.50 0.10 3000 315 22015 11379 4246 9 4749
3.60 0.10 3000 M5 222 1082 4248 95 4897
370 010 3000 315 20486  108.04 4246 95 4649
380 0.10 3000 315 19803 10543 4246 95 46.04
3.90 0.10 3000 315 19005 10235 4246 85 4550
4.00 0.10 3000 315 18265 9947 4246 85 4499
4.10 0.10 3000 35 175.79 96.77 4246 95 M5
4.20 0.10 3000 35 16942 9424 4246 95 4407
4.30 A 3000 315 16351 91.87 4246 85 46
4.40 g . 3000 315 15803 8965 4246 95 426
4.50 10 -52.08 3000 M !n N 4246 85 2%
4.60 1 81| 4841 44.01 3000 315 14819 8564 4246 85 4255
470 10 22| 4502] 4092 1 3000 M5 14379 8382 246 9 a2
4.80 0.4 81|  41.88] 3808 1 3000 315 13870 8211 4246 5 48
490 0.10] 64| 3899] 3544 1 3000 315 13589 8051 4246 95 4185
.00 0.1 69  -36.31 -33.01 3000 315 13235 79.02 4246 95 4139
10 [X] .95 3383 -30.75 3000 315 12005 7762 4246 s 2 an
.20 0.10 40 -31.53]  -28.66 3000 315 12597 7631 4248 s wn
30 0.00 -29.40 3000 315 1231 75.09 4246 s an
30 0.00 - 3000 35 12311 75.09 4246 95  40m
5.30 0.00] 1 3000 315 12311 75.09 4246 95 407
530 0.00 1 3000 315 12341 7509 4246 95  40m
5.30 0.00' 1 3000 315 12311 75.09 4248 95 4
5.30 0.00 % 1 3000 M5 1An 75.09 4248 95 4071
5.30 0.00 1 3000 315 12311 75.09 4246 95 g:;;
5.30 0.00. 1 3000 315 12311 75.09 4246 % i
5.30 0.00] 1 3000 35 1231 75.09 4246 95 4071
5.30 0.00] | 3000 M5 12 75.09 4246 9 4
5.30 0.00] | 3000 315 12 75.08 4246 95 4071
5.30 0.00 1 3000 315 12an 75.09 4246 95 4071
5.30 0.00 1 3000 315 12311 75.09 4248 9% 4o
5.30 0.00 1 3000 N5 75.09 4246 95 40.71
5.30 0.00 1 3000 35 12311 75.00 4246 95 4071
5.30 0.00] 73 1 3000 35 1281 75.09 4246 95 4071
5.30 0.00 2673, 1 3000 35 12311 75.09 4246 95 4071
5.30] 0.00]  40.120 15 -71.02 4 2673 1 3000 315 12311 75.09 4246 95 40.71
5.30 0.00 40120 1.5]  -71.02 X 2673 1 3000 N 2 75.09 4246 95 407t
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Calc 17321-01-PM-44-2, Shutdown Cooling Time

Time Tube Shell
s | Ttave | tho ’ cp mu K Vel | Re I Pr I"%“' Trave l tho I cp ] mu K Vel Re Pr "(z";':"' kmetal | Udirty
200| 28377 5550 10222 1.32E-04 0396 5.609 128088  1.2282 2220 14934 6120 09908 291E04 0379 1.501 72204 27624 826 9404 45584
210] 27632 5593  1.0199 1.37E-04 0396 5.609 124,730  1.2663 2200 14586 6127 09996 299E-04 0378 1591 70,385  2.8471 819 9370| 45226
220] 26918 5626 10179 1.41E-04 0396 5.609 121456 1.3055 2180 14253 6133 09994 307E-04 0377 1591 68,566 29325 812 9337| 44873
230 26234 5657  1.0161 1.46E-04 0396 5.609 118276  1.3460 2160 13934  61.30 09992 3.16E-04 0376 1.591 66,830  3.0187 805  9.305] 445.25
240| 25579  56.85  1.0145 1.50E-04 0396 5.609 115,194 1.3875 2139 13627 6144 09990 324E04 0375 1.591 65176  3.1054 798 9276 44185
250 24952 5742 10130 1.55E-04 0396 5.609 112214 1.4300 2119 13333 6149 09988 3.32E-04 0374 1591 63598  3.1825 791 9.249|  438.52
260 24351 57.37  1.0117 1.60E-04 0.395 5609 109339  1.4734 2098 13051 61.54 09987 3.40E-04 0373 1.501 62,098 32798 784 9222] 43526
270] 23777 5760 10104 165E-04 0385 5.609 106,569  1.5176 2078 12781 6150 08986 349E04 0372 1501 60668 33673 778 9.197| 432.08
280 23227 5782 10093 1.70E-04 0394 5609 103,904  1.5626 2058 12523 6163 09984 357E-04 0371 1.591 59,307  3.4547 T2 9.72] 42897
290 227.01 58.03  1.0083 1.74E-04 0394 5.609 101,345  1.6082 2038 12275 6167 09983 365E04 0371 1591 58012 35419 766 9.149] 425.93
3.00] 20092 5822  1.0042 2.03E-04 0391  5.609 87,384  1.8796 1910 9669 6204 09976 475E-04 0360 3652 103,051 47302 170 8992
310] 19313 5856  1.0032 2.13E-04 0389  5.609 83,704  1.9781 1877 9370 6207 09976 491E04 0359 3652 99,753  4.8071 1156 8.956| 508.65
320 185.87 58.86  1.0023 2.23E-04 0388 5.609 80,269  2.0787 1846 9091 6211 09976 S5.06E-04 0358 3652 96,703 50820 1144  8.923] 503.05
330| 179.12 59.14  1.0016 2.34E-04 0387 5609 77070 2.1809 1815 8830 6214 09976 522E-04 0357 3652 93884 52545 1132 8.893|  497.69)
340 17283 5938  1.0000 244E-04 0.385 5609 74,006 22845 1785 8587 6216 09976 S37E04 0355 2652 91279 54239 1121 8.865) 49258
350 16697 5961  1.0004 2.55E-04 0384 5609 71333 2.3889 1757 8360 6218 09977 552E04 0354 3652 88,874 55897 1110 8840 487.71
360 16152  59.81 09999 2.65E-04 0.383  5.609 68,769 24937 1730 8149 6221 0.9977 566E04 0353 3652 86653 57515 1100 8.817|  483.08
370] 15645 5999 09995 2.75E-04 0381 5609 66392 25986 1704 7952 6222 09978 S580E04 0352 3652 84602 59089 1091 796 478.68|
380 15173  60.15 09992 2.86E-04 0.380  5.609 64,189  2.7032 1679 7769 6224 09979 593E04 0352 3652 82708  6.0617 1082 77| 47452
390 14620  60.34  0.9988 2.98E-04 0378 5609 61623  2.8350 1650 7555 6226 09979 G6.10E-04 0351 3652 80509 62486 1072 756 469.55
4.00| 141.06 60.51 09985 3.11E-04 0377 5609 59,249  2.9677 1622 73.55 6228  0.9980 6.26E-04 0350 3652 78483 64307 1062 8.736| 464.83
410/ 13628 6066 09982 3.24E-04 0375 5609 57,05  3.1008 1595 7070 6220 09981 641E04 0349 3652 76616 66076 1053  8.719) 460.36
420 131.83  60.80 09979 3.37E-04 0374 5609 55030 32337 1570 6998 6231 09983 6.56E-04 0348 3662 74896 67790 1045 8704  456.14]
430| 12769 6092  0.9977 3.49E-04 0373 5609 53,157  3.3661 1546 6838 6232 09984 670E04 0347 3652 73310 69445 1037 3.693|  452.16)
440 12384  61.03 09975 3.62E-04 0371 5609 51,426 34975 1524 6689 6233 09985 684E04 0.6 3652 71847  7.1041 1030 .684] 44842
450] 12025  61.13 09974 3.74E-04 0.370  5.609 49,825 36276 1502 6551 6234 09986 697E04  0.345 3652 70496  7.2576 1023 676]  444.87|
460 116.92 6122 09973 3.86E-04 0369 5.609 48346 37560 1482 6422 6235 09987 7.10E-04 0345 3652 69,250  7.4051 1016 668]  441.53
470 11381 61.31 09971 3.98E-04 0.368  5.609 46977  3.8824 1463 6303 6235 0.9988 7.22E 0344 3652 68,099  7.5462 1010 a.m
480 11091 61.38 09970 4.09E-04 0.367 5609 45709  4.0066 1445 61.92 6236 09990 7.33k 0343 3652 67,038 76810 1005 8.655|  435.38
490 10820 6145 09970 4.20E-04 0366 5609 44536  4.1283 1428 6089 6237 09991 TA4E-04 0343 3652 66,055  7.8099 999  8649] 43256
.00 10568 6151 09969 4.31E-04 0.365 5609 43448 42472 1413 5993 6237 09992 755604 0342 3652 65,146  7.9330 995 643 429.90
10| 10333 6157  0.9968 4.42E-04 0.364 5609 42441 43631 1398 5904 6238 09993 765E04 0342 3652 64303 80503 990 .638]  427.39)
20| 101.14 6162 09968 4.52E-04 0.363 5.609 41506  4.4759 1384 5820 6238 009994 7.74E04 0341 3652 63521  8.1620 986 633 425.03
30| 9910 6166  0.9967 4.62E-04 0362 5609 40640  4.5855 1370  §743 6238 09995 783E04 0341 3652 62,796 82684 982 628
30| 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 23652 62,79 82684 982 .sza
5.30 99.10 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 783E04 01 3652 62,796 82684 982  8.628) 42280
530] 9910 6166 09967 4.62E-04 0.362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982 a.sza
30| 9910 6166 09967 4.62E-04 0.362 5609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62796  8.2684 982 628  422.80
30] 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 783E04 0341 3652 62,796 82684 082 .628]  422.80)]
.30 99.10 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3852 62,796 82684 982 628]  422.80]
.30 99.10 6166 09967 4.62E-04 0362 5609 40640 45855 1370 6743 6238 09995 7.83E04 0341 3652 62,796 82684 982 628 422.80]
30| 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982 a.sza
530 9910 6166 09967 4.62E-04 0.362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982 8628  422.80)
530] 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 8.2684 982 8628 42280
530 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982  8628) 422.80
5.30, 99.10 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982 oszs
5.30, 99.10 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62796 82684 982 8628 42280
5.30] 99.10 6166 09967 4.62E-04 0362 5609 40,640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982 8.628]  422.80
530] 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982 8628 42280
530  99.10 6166  0.9967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 783E04 0341 23652 8.2684 982  8.628) 422.80
530] 9940 6166 09967 4.62E-04 0.362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796  8.2684 982 8628 42280
530| 9910 6166 09967 4.62E-04 0.362  5.609 40640  4.5855 1370 5743 238 09995 7.83E-04 0 3.652 2,796 8.26 982  8628] 422.80
idownTime33F .xis; Cool 12
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Calc 17321-01-PM-44-2, Shutdown Cooling Time Attachment 2, Page 137
i CCWHXFouing 0
" sSDCDuty| Tto Ts.0 Qeew, Total CCW Duty cew
Time SDC HX tube side SDC HX shell side lerate | Hterate other | COWDUY| caun oy [# COWHK| iy Temp
hrs w WCp Cr y NTU }ﬂemv mn{ }ﬂedwene&{ mmBtu/hr | mmBtuhr | gpm mmBtu/hr Ts.o
200 1,337,560 1,367,200 1.506 2520  #NA 0.664 217.53| 24007 ] 7.358 | 18846 | 8,100 3 6282 | 4960
210 1,345935 1,372,773 1511 2498 #NA 0.664 212.34] 24252 i 7.358 | 183.02 | 8100 | 3 61.01 | 4921
220 1353767 17378045 1515 2477  #NA 0.664 20734 23624 7.358 | 177.80 100 3 59.27 48.83
230 1,361,096 1,383,036 1520 2456  #NA 0.664 7.358 | 17279 100 3 57.60 48.46
240 1,367,958 1,387,765 1524 2435  #NA 0.664 ] 7.358 | 167.98 100 3 5599 4810
250 1374385 1392248 1528 2415  #NA 0664 7.358 | 163.36 100 3 54.45 47.75
260 1380409 1396498  1.531 239% #NA 0.664 7.358 | 15893 100 3 5298 T
270 1,386,057 1400530 1535 2377  #NA 0664 7.358 | 15469 100 3 51.56 47.09
280 1,391,355 1404,355 1538 2358  #NA 0663 7.358 | 15063 100 3 5021 4677
290 1,396,326 1,407,983  1.541 2341 #NA 0663 7.358 | 146.74 100 3 4891 46.47
3.00 1,400,993 1406838 0.667 183 0630 #NA 7.358 | 201.84 ,100 3 67.28 50.55
3.10] 1,409,111 1413,553 0670 1.806 0.627 #NA 7.358 | 19222 | 8,100 3 6407 | 49.87
320 1416417 1419657 0673 1779 0624 #NA 7.358 | 18325 | 8,100 3 61.08 | 49.23
3.30 1,423,000 1425207 0675 1753 0621 #NIA 7358 | 17492 | 8,100 3 58.31 | 4861
340 1428936 1430254 0677 1720 0618 #NA 7.358 | 167.16 | 8,100 3 §5.72 48.04
350 1434204 1434843 0679 1706 0616 #NA I 7.358 | 159.96 | 8,100 3 R 4749
360 1,439,135 1439017 0681 1685 0614 #NA 7.358 | 15326 | 8,100 3 51.09 46.97
370 1443512 1442813 0682 1665 0611 #NA 7.358 | 147.05 ,100 3 49.02 46.49
1447474 1446268 0684 1647 0609 #NA 7.358 | 14128 100 3 47.09 46.04
1451976 1450214 0.685 1.625 0.607 #NIA 7.358 134.54 .100 3 44.85 45.50
1456,027 1453784  0.687 1605  0.604 #NA 7.358 | 12829 | 8,100 3 42.76 4499
1450674 1457015 0.688 1.586 0.602 #NA 7.358 | 12249 | 8100 3 40.83 44.52
1462962 1459941  0.689 1.568  0.600 #NA 7358 | 117.12 | 8,100 3 39.04 4407
1465927 1462592 0690 1552 0598 #NA 7.358 | 112.14 ,100 7.38 4385
1468603 1464996  0.691 1537 059 #NA 7.358 | 107.52 100 15.84 4326
1471022 1,467,179 0692 1522 0594 #NA 7.358 | 10324 100 1441 42.90
1473208 1469162  0.693 1509 0592 #NA 7358 | 9927 100 08 4255
1,475,188 1,470,966  0.693 1496 0591 #NA 1 7.358 | 9558 | 8,100 86 an
1476982 1472609 0694 1484 0589 #NA 7.358 | 9217 | 8,100 3 30.72 41.93
1478609 1,474,108 0695 1473 0588 #NA 3847 | 7.358 | 89.00 | 8100 3 2967 | 4165
1,480,087 1475477 0695 1463  0.586 #NA 7.07 7.358 | 86.05 100 28.68 | 4139
1481431 1476729 0696 1453  0.585 WA I 7.358 | 8331 100 21.77 4115
1482654 1477877 0.69 1444 0584 . O#NA - MST 40 7.358 | 80.75 100 26.92 40.92
1483768 1,478,930 0.69 1435 0583 #NA 44 02 7.358 | 7838 100 26.13 40.71
1483768 1478930 0.696 1435 0583 #NA 3344 02 | 7.358 | 78.38 8,100 3 2613 407
1483768 1478930  0.696 1435 0583 A 334 02 7.358 | 78.38 8,100 3 26.13 40.71
1483768 1,478,930 069 1435 0583 #NA 3344 02 7.358 | 78.38 8,100 3 26.13 4071
1483768 1478930 069 1435 0583 A 3344 02 7.358 | 78.38 8,100 3 26. 40.71
1483768 1478930 0696 1435 0583 #NA 3344 02 7.358 | 78.38 8,100 3 26. 40.71
1483768 1478930 0696 1435  0.583 #NA 44 7102 7.358 | 7838 | 8,00 3 26. 40.71
1483768 1478930 0.696 1435 0583 #NA B4 TAIS 02] 7509 74 7.358 | 7838 | 8,100 3 26. 40.71
1483768 1478930 0.696 1435 0583 NA 344 T4N5 71.02] 7509 741 7358 | 7838 | 8,100 3 26.13 4071 |
1483768 1478930 0.696 1435 0583 A 3344 T4AS 71.02]  75.08] 7415 7.358 | 7838 | 8100 3 2613 40.71
1483768 1478930 0.696 1435 0583 #NA 3344 TANS 7102]  75.09] 741 1 7.358 | 7838 | 8,100 3 26.13 4071
1483768 1478930 0696 1435 0583 #NA 3344 T4I5 71.02] 7509 741 7.358 | 7838 | 8100 3 26.13 40.71
1,483,768 1478930 0696 1435 0583 WA 3344 TAIS 71.02] 7509 7415 1 7.358 | 7838 | 8100 3 2613 4071 |
1483768 1478930 0.696 1435 0583 #NA 3344 THAS 7102|7508 741 7.358 | 7838 | 8100 3 26.13 40.71
1483768 1478930 0696 1435 0583 C#NA 3344 T4NS 71.02] 7509 7415 7.358 | 7838 | 8100 3 26.13 40.71
1483768 1478930 0.696 1435 0583 #NA 3344 T4A5 71.02] 7509 741 ! 7.358 | 7838 | 8,100 3 26.13 4071
1,483,768 1478930 0696 1435 0583 #NA 3344 T4AS 71.02] 7509 7445 7.358 | 7838 | 8100 3 2613 40.71
30) 1,483,768 1478930 0.696 1435 0583 X #NA B4 T41S 71.02] 7509 7415 1 7358 | 7838 | 8100 | 3 26.13 4071
1483768 1478930 0696 1435  0.583 X 75.00  EEESEE 2123579 1436 435 #NA 3344 T4AS 71.02] 7509 7415 7.358 | 7838 | 8100 3 26.13 4071
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SDCHx (per exchan | I | |

Time | Step Q@) | Pep | Psde | Tomla | dme  NOPC Tube Shell
hrs mmBtuhr degF/hr Q, gpm Pi ‘ Ti ’ Tto Q, gpm I Pi ‘
5.30 I 40.120] 15 -71.02]  -20.40 3000 U5 1231 75.09 4248 95
530 000  40.120 15| 71.02] -29.40 3000 N5 1231 75.09 4248 95
5.30 40.120 15| 71.02]  -2040 3000 35 12341 75.08 4246 95
530 000 40.120 15| 71.02] -29.40 3000 M5 1231 75.09 4246 95
5.30 ! 40.120 15 -71.02]  -20.40 3000 35 12311 75.09 4246 85
530 000 40.120 15]  71.02] 2940 3000 M5 1A 75.09 4246 95
5.30 ! 40.120] 1. -71.02]  -29.40 3000 U5 12 75.09 4248 95
5.30 120/ 1 71.02]  -20.40 3000 315 12311 75.08 4248 95
530 120 1. 71.02]  -29.40 3000 N5 123 75.09 4246 95
5.30 .120] 1. 71.02]  -29.40 3000 35 12311 75.09 4246 95
5.30. 120 1. -71.02]  -29.40 3000 315 12311 75.09 4248 95
530 120 1.5]  -71.02]  -20.40 3000 s 12301 75.08 4248 95
5.30] 120 15] 71.02 3000 35 12311 75.09 4246 95
.30 .120| 1. -71.02 3000 N5 1231 75.08 4246 2 95
.30 120, 1. 71.02 3000 N5 121 75.00 4246 95
.30 ] .120| 1. 71.02 3000 35 12311 75.09 4246 95
.30 .00 120/ 1. X . 3000 315 12311 75.09 4246 95
530 0.00 .120] 1 7102 3. 3000 N5 12311 75.09 4246 95
530 120 1.5 3000 U5 12301 75.08 4246 95
5.30] .00 .120 1.5 3000 315 123.11 75.09 4246 95
.30/ | 120 1. 3000 315 12311 75.09 4246 95
.30] 120 1, . 3000 315 12311 7509 4248 o5
30| .120] 1. -71.02] X 4 3000 315 12311 7509 4246 95
.30, 120 1. 3000 N5 12311 75.00 4248 95
I X X 1. 71.02 . 5. 3000 315 12311 75.09 o E
1.5 3000 35 12301 75.08 4246 95
1.5] 3000 N5 1201 75.09 4248 95
1. 3000 N5 12311 75.08 4248 95
1. 9.40] ] 3000 N5 12 75.00 4246 95
1. -71.02 ¥ % 3000 315 12311 75.09 4246 5
1] 3000 35 11 7509 4246 95
1.5 3000 315 1231 75.09 4248 o5
1.5 3000 35 12311 75.08 4246 95
15 3000 35 1231 75.09 4248 95
1. 3000 U5 12311 75.09 4245 95
15 02 . 3§ 3000 M5 1 75,09 4246 95
1. -71.02 . ¥ 3000 N5 123 75.08 4148 95
1. 3000 35 12311 75.09 4246 95
1.5 3000 35 1231 75.08 4248 95
15 3000 35 . 1811 75.09 4246 5
1.5 3000 M5 12311 75.08 4248 95

1.5 3000 U5 12311 75.08 446 65

15 71.02 .4 73 3000 38 12301 75.09 4246 95
1.5]  -71.02 ? 3000 35 12341 7500 N 6

1.5 . 3000 N5 1281 75.09 4246 85

1.5 -71.02 26 3000 35 12311 75.09 448 @ 95

15 3000 315 12311 75.09 4246 95
1.5 -11.02 9.40] 2673 3000 315 12311 75.09 4246 95
1.5 -71.02] X . 3000 315 12311 75.09 4246 o5
15 3000 315 12311 75.09 4246 95

729 36.194 1.5]  -76.74] -115.78 2 3000 315 13000 7802 4246 s an  ny
0.09] [ | | | | | | | |
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I | I ] l I l I I

Time Tube Shell

hs | Ttave [ tho i cp mu K i Vel l Re | Pr ""g'};“' Trave I tho ’ cp mu K Vel Re Pr "‘5"}";"
5.30 99.10 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 57.43 6238 09995 7.83E-04 0341 3652 62,796 82684 982
530] 9910 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
530 9910 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
530| 9910  61.66 09967 4.62E-04 0.362 5.609 40640  4.5855 1370 5743 6238 09995 7B3E04 0341 3652 82684 982
530 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62796 82684 982
530 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982
.30 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7B3E04 0341 3652 62796 82684 982
.30 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
30| 9910  61.66 09967 4.62E-04 0.362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
.30] 99.10 6166 09967 4.62E-04 0.362 5609 40640 45855 1370 5743 6238 09995 7.83E-04 0.341 3652 8.2684 082
530 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
530 9910  61.66 09967 4.62E-04 0.362 5609 40640 45855 1370 5743 6238 09995 7.B3E04 0341 3652 62,796 82684 982
530| 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
X 99.10 61.66 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
E 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 783E04 0341 3652 62796 82684 982
.30 99.10 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62796 82684 982
.30 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
530] 9910 6166 09967 4.62E-04 0.362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
530 9910  61.66 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7B83EO04 0341 3652 62,796 82684 982
5.30 99.10 6166 09967 4.62E-04 0.362 5.609 40,640  4.5855 1370 5743 6238 09995 783E04 0341 365 62,796 82684 982
. 99.10 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 0.9995 7.83E-04 0341 3852 62,796  8.2684 982

99.10 61.66 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
B 99.10 61.66 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
.30 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
30] 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
5.30 99.10 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
530] 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 6279 82684 982
530/ 9910 6166  0.9967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 8.2684 982
530] 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
.30 99.10 6166  0.9967 4.62E-04 0362 5.609 40640  4.5855 1370 57.43 6238 09995 7.83E-04 0341 3652 62796  8.2684 982
.30] 9910 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 783E04 0341 3652 62,796  8.2684 982
530 9910  61.66 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 6 82684 982
.30, 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7B3E04 0341 3652 62,796 82684 982
530 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796  8.2684 982
.30, 9910 6166 09967 4.62E-04 0.362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
.30 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 783EO4 0341 3652 62796 82684 982
.30, 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
30] 9910 6166 09967 4.62E-04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3852 62,796 82684 982
530 9910 6166 09967 462E04 0362 5609 40640 45855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
530 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62,796 82684 982
530 9910 6166 09967 4.62E-04 0.362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3682 62,796 82684 982
5.3 99.10 6166 09967 4.62E-04 0.362 5609 40640  4.5855 1370 6743 6238 09995 783E04 0341 3652 796 82684 982
5.30 9910 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 7.83E-04 0341 3852 62796 82684 982
5.30 99.10  61.66 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
5.30 9910 6166 09967 4.62E-04 0362 5609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
530| 9910 6166  0.9967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982
530 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 62796 82684 982
530 9910 6166 09967 4.62E-04 0362 5.609 40640 45855 1370 5743 6238 09995 7.83E-04 0341 3652 62,796 82684 982
530| 9910 6166 09967 4.62E-04 0362 5.609 40640  4.5855 1370 5743 6238 09995 783E04 0341 3652 62796 82684 982
530] 9910 6166 09967 4.62E-04 0362  5.609 40640  4.5855 1370 5743 6238 09995 7.83E04 0341 3652 : 62796 82684 982
| |
I !
7.29) mmi st.ssl o.sossl 4.395-«[ o.au‘ 5.609 | 42.731! 4.3292| 1402! u.sl 02,371 09993 7.62E04 0342 3652 64545 80162 ml 8639 428.12
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] ! ] I I ] ] l ] I

. SDCDuty| Tto Ts.0 Qeew, Total CCW Duty cew
Time SDC HX tube side SDC HX shell side | other | COWDUY| ooy ¥ COWHK T Temp
hrs w WCp cr I NTU }ffechv on“{ ot [ Tto w [ WCp ] cr [ NTU Pbcuvenes{ DTs | mmBtuhr | mmBtwhr | gpm mmBtu/hr Ts.0
530 1483768 1478930 069 1435 0.583 48.02 7509  HEEEE 2123579 1436 1.435 #NA 3344 7.358 78.38 8,100 3 26.13 40.71
530 1483768 1,476,930 0.696 1435 0583 4802 7500  #EMEEE 2123579 1436 1435  #NA 3344 7.358 | 7838 | 8,100 3 2613 T 4071
5.30 1,483,768 1478930 069 1435 0583 4802 7509  #EESE 2123579 1436 1435  #NA 3344 7.358 | 7838 | 8,100 3 26.13 40.71
530 1483768 1,478,930 0696 1435 0583  48.02 7509 MMMAMEE 2123579 1436 1435 #NA @ 344 7.358 | 7838 | 8,100 ) 26.13 40.71
530 1483768 1,478,930 0686 1435 0583 4802 7500  MMMEMEE 2123579 1436 1435 2 WNA @ 3344 7.358 | 7838 | 8,100 3 26.13 40.71
530 1,483,768 1,478,930 069 1435 0583 4802 7500  #ES 2123579 1436 1435  #NA @ 3344 7.358 | 78.38 | 8,100 3 26.13 " 40.71
30 1,483,768 1478930 0696 1435 0.583 48.02 75.00 S 2123570 1436 1435 #NA 3344 7.358 78.38 ,100 26.1 40.71
30 1,483,768 1478930 0696 1435 0.583 48.02 75.09  deRSEEE 2123579 1436 1.435 #NA 3344 7.358 7838 | 8100 26.1 40.71
30 1483.768 1478930 0696 1435 0583  48.02 7500  #MEMEEE 2123579 1436 1435 2 #NA @ M4 7.358 | 78.38 100 26.1 40.71
.30 1483768 1478930 0.696 1435 0.583 48.02 7509  #eESEEE 2123570 1436 1435 #NIA 3344 7.358 78.38 ,100 26.1 40.71
30 1483768 1478930 0696 1435 0583  48.02 7500  EMERMEE 2123579 1436 1435 2 #NA @ 3344 i 7.358 | 7838 | 8,100 26.13 | 4071
530 1483768 1478930  0.696 1435 0.583 48.02 7509  #EEREESE 2123579 1436 1435 WA 3344 7.358 78.38 8,100 3 26.13 40.71
530 1483768 1478930 0.69 1435 0.583 48.02 75.00 SRS 2123579 1436 1.435 #NA 3344 7358 | 7838 | 8,100 3 2613 407
30 1483768 1478830 0.69 1435 0.583 48.02 75.09  #SEEEE 2123579 1436 1435 ENIA 3344 7.358 78.38 100 26. 40.71
30 1483768 1478930 0696 1435 0583 4802 75090 SEEEESF 2123579 1436 1435  #NA @ 3344 7.358 | 7838 100 26. 40.71
30 1483768 1478930 0696 1435  0.583 4802 7509  #ESEME 2123579 1436 1435 2 #NA @ 3344 7358 | 7838 100 26. 40.71
30 1483768 1478930 0.696 1.435 0.583 48.02 75.09  #ESEEEES 2123578 1436 1435 #NA 3344 7.358 78.38 ,100 26. 40.71
30 1,483,768 1478930 0.696 1435 0583  48.02 7500  #EEEESE 2123579 1436 1435 2 #NA 3344 7.358 | 7838 | 8,100 3 26.13 40.71
) 1478930  0.696 1435 0.583 48.02 7500 i 2123579 1436 1435 #NA 3344 7.358 78.38 8,100 3 26.13 40.71
1478930 0696 1435 0583  48.02 7509 MMM 2123579 1436 1435 #NA @ 3344 7.358 | 7838 | 8,100 3 2613 | 4071
1478930 0696 1435  0.583  48.02 7509 MSEEF 2123579 1436 1435 #NA @ 3344 7.358 | 78.38 ,100 26. 40.7

1478930 0696 1435 0583  48.02 7509  #eMEEEE 2123579 1436 1435 2 #NA @ 3344 7.358 | 78.38 ,100 2. 4071 |
1478930 0696 1435 0583 4802 7500 MM 2123579 1436 1435 2 #NA 3344 7.358 | 78.38 ,100 26 40.7
1478930 0696 1.435 0.583 48.02 75.00  #EEEEpEE 2123579 1436 1435 #NA 3344 7.358 78.3¢ 100 26 40.7
1478930 0696 1435 0583  48.02 7509  #eMESSF 2123579 1436 1435  #NA 3344 7.358 | 78.38 ,100 2. 40.7
1478930 0696 1435 0583 4802 7509 MMM 2123579 1436 1435 #NA 3344 7.358 | 78.38 8,100 3 26.13 40.71
1478930 0696 1435 0583  48.02 7509 MMEEEE 2123579 1436 1435 2 #NA @ 3344 7.358 | 7838 | 8,100 3 26.13 | T 4071
1478930 0696 1435 0583 4802 7500 #SEMEEF 2123579 1436 1435 2 #NA @ 3344 7.358 | 7838 | 8,100 3 2613 40.71
1478930 0696 1435 0583 4802 7500 MEEESF 2123579 1436 1435 2 #NA @ 3M 7.358 | 7838 | 8,100 3 2613 | 4071
1478930 0696 1.435 0.583 48.02 7509  #EREEEEE 2123579 1436 1.435 #NA 3344 7.358 78.38 8,100 3 26.13 40.71
1478930  0.696 1435 0.583 48.02 75.08  #EEEEREE 2123579 1436 1435 #NA 3344 7.358 78.38 8,100 3 26.13 40.71
1478930 069 1.435 0.583  48.02 7509  SEESEER 2123579 1436 1435 2 #NA @ 3344 i 7.358 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583  48.02 7509 SEEERESF 2123579 1436 1435 2 #NA @ 3344 7.358 | 78.38 | 8,100 3 26.13 | . 407
1478930 0696 1435 0583 4802 7509 SEEERSEE 2123579 1436 1435 2 #NA @ 3344 I 7358 | 7838 | 8100 3 2613 . 4071
1478930 0696 1435 0583 4802 7509  #MESSSE 2123579 1436 1435 2 #NA @ 3344 7.358 | 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583 4802 7509  MEMESEF 2123579 1436 1435 2 #NA @ 3344 | 7.358 | 7838 | 8,100 3 26.13 40.71
1478930 0.696 1.435 0.583 48.02 75.09  #EEESEEE 2123579 1436 1435 WA 3344 7.358 78.38 8,100 3 2613 | ~ 1 a0
1,478,930  0.696 1435 0.583 48.02 75.00 S 2123579 1436 1435  #NA 3344 7.358 78.38 8,100 3 26.13 40.71
1478930 0696 1435 0583 4802 7509 # 2123579 1436 1435  #NA 3344 I 7.358 | 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583 4802 7509 W 2123579 1436 1435  #NA 3344 | 7.358 | 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583  48.02  75.09 2123579 1436 1435 2 #NA @ M ! 7.358 | 7838 | 8,100 3 2613 a0t
1478930 0696 1435 0583 4802 7500 #EEEEE 2123579 1436 1435 #NA @ 3344 7358 | 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583  48.02 7509 MRS 2123579 1436 1435 2 #NA @ 3344 ] 7.358 | 78.38 | 8,100 3 2643 | 4071
1478930 069 1435 0.583 48.02 75.09  #EEEEEEE 2123579 1436 1435 2 #NA 0 3344 7.358 7838 | 8,100 3 26.13 40.71
1478930 0696 1435 0583 4802 7509 EEEEREF 2123579 1436 1435  #NA @ 3344 7358 | 7838 | 8,100 3 26.13 40.71
1478930 0.69 1.435 0.583 48.02 75.00  SEEESEEE 2123579 1436 1435 #NA 3344 7.358 78.38 8,100 3 2613 . 4071
1478930  0.696 1435 0.583 48.02 75.09  SESEESES 2121579 1436 1435 #WNA 3344 7.358 78.38 8,100 3 26.13 40.71
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-1.555E+07

~14.14

-1.41

8/ 40 7 5d
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[

4.80

250.28

4.143E+07

1.950e+07

~7.594E+07
-1.501€+07
-13.65

~1.36

4.90

248.91

4. 115E+07

1.950E+07

-1.049E+08

~4.423E+07

-40.21

~4.02

5.00

» 244.89

4.0§8E+07
1.950E+07

-1.0186+08
~4.146E+07
-37.69

-3.77

5.10

241.12

4.062E+07

1.950E+07

-9.900E+07

-3.888E+07

-35.34

«3,53

5.20

237.59

4.037E+07

1.950E+07

-9.633e+07

=3.646E+07

-33.15

-3.31

5.30"

23427

4.012E+07

1.950e+07

-9.383E407

-3.421E407

-31.10

-3.11

5.40

231.16

3.988E+07

1.950E+07

-9.148E+07

-3.210£+07

-29.18

-2.92

5.50

228.25

3.964E+07

1.950E+07

-8.928E+07

-3.013e+07

-27.39

-2.74

5.60

225.51

3.941E+07

1.950e+07

-8.721E+07

-2.829E+07

-25.72

~2.57

5.70

222.93

3.919E+07

1.950E+07

~-8.527E+07

-2.658E+07

-24.16

-2.42

5.80

220.52

3.897E+07

1.950E+07

-8.344E+07

~2.497E+07

-22.70

-2.27

5.90

218.25

3.875E+07

1.950E+07

~8.1736+07

-2.34Te+07

-21.34

-2.13
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6.00

216.11

3.854E+07

1.950E+07

-8.012E+07

-2.207E+07

-20.07

-2.01

6.10

2141

3.834E+07

1.950E+07

-7.860E+07

=2.076E+07

-18.87

-1.89

6.20

212.22

3.814E+07

1.950E+07

-7.718E+07

-1.954E+07

-17.76

*1.78

6.30

210.44

3.794E407

1.950e+07

-7.583E+07

-1.839E407

-16.72

-1.67

6.40

208.77

3.TT5E+07

1.950E+07

~7.457E+07

-1.7326+07

-15.75

-1.57

6.50

207.20

3.756E+07

1.950E+07

-7.338E+07

=1.632E+07

-14.84

-1.48

6.60

205.7

3.738E+07

1.950e+07

-7.226E+07
-1.539E+07
-13.99

-1.40

6.70

204.31 -

3.719e+07

1.950E+07

-7.121E+07

-1.451E+07

-13.19

-1.32

6.80

202.99

6.90

201.75

7.00

200.57

3.702E+07  3.684E+07  3.667E+07

1.950E+07

~7.021E+07

-1.369E+07

-12.45

-1.24

1.950E+07

-6.927e+07

-1.293e+07

-11.75

-1.18

1.950E+07

-6.838E+07

-1.221E+07

-11.10

-1.11

AV

7.10

199.46

3.650E+07

1.500E+86

-6.755€407

-2.954E+07

-26.86

-2.69
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———
7.20 7.30 7.40 7.50 7.60 7.70 7.80 7.90 8.00 8.10 8.20 8.30
196.78 194.26 191.90 189.69 187.62 185.68 183.85 182.14 180.53 179.02 176.84 174.80

3.634E4+07 3.61BE+07 3,602E+07 3.586E+07 3.571E+407 3.556E+07 3.541E+07 3.527e+07 3.512E+07 3.498E+07 3,484E+07  3.471E407
1.500E+06 1.500e+06 1.500E406 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.500E+06 1.5008+06 1.500E+06

-6.5526407 -6.362E+07 -6.184E+07 -6.017E+07 -5.860E407 -5.713E+07 -5.576E+07 -5.446E+07 -5.3256+07 -6.045E+07 -5.878E+07 -5.722E+07
-2.768E407 -2.594E+07 -2.432E+07 -2.2B1E+07 -2.139E+07 -2.00BE+07 -1.885E+07 -1.770E407 -~1.663E+07 -2.397E+07 -2.244E+07 -2.101E+07
-25.16 -23.58 -22.1 -20.73 -19.45 -18.25 -17.13 -16.09 -15.11 -21.79 -20.40 -19.10

-2.52 ~2.36 -2.21 -2.07 -1.94 -1.83 1.7 -1.61 -1.51 -2.18 -2.04 -1.91

9¢ a3ed ‘T WOWYIRNY ‘T-vH-Nd-10"1TELT O[8D

11y

YN0 T2E/T
76960 O
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8.40

172.89

3.457E+07

1.500E406

~5.576E+07

-1.969E+07

-17.90

-1.79

8.50

171.10

3.444E+07

. 1.500E+06

-5.439E+07

-1.845E+07

-16.77

-1.68

8.60
169.42
3.431E+07
1.500E+06

-5.311E+07
-1.730e+07
=15.72

-1.57

8.70

167.85

3.418E+407

1.500E+06

<5.190E+07

-1.622E+07

«14.75

-1.47

8.80

166.37

3.406E+07

1.500E+06

-5.078E+07

-1.522e+07

-13.83

-1.38

8.90

164.99

3.393+07

1.500E+06

-4 .972E+07

-1.428E+07

~12.99

-1.30

9.00
163.69
3.381E+07
1.500E+0§

-4.872e+07
-1.341E+07
-12.19

-1.22

9.10

162.47

3.369E+07

1.500E+06

-4, 779407

~1.2608+07

~-11.46

-1.15

9.20

161.33 .

3.3576+07

1.500E+06

-4,.692E+07
-1.184E+07
-10.77

-1.08

9.30

160.25

3.346E+07

1.500E+06

9.40

159.24

3.334E+07

1.500E+06

9.50

158.29

3.323e+07

1.500E+06

4,609E+07 -4 .5328+07 -4.459E+07

=1.114E+07

~10.12

-1.01

-1.048E+07

-9.52

-0.95

-9.862E+06

-8.97

-0.90

8 40 9 o4

L€ 98ed ‘T 1UdWYORNY ‘T-HH-INd-10'TZELT 918D

o

> w

— XN

— RE3
EEf

~ 58
23
s ﬁf?

{
v



9.60

157.39

3.311E+07

1.500E+06

-4 .390E+07

-9.289E+06

-8.44

-0.84

9.70

156.55

3.300E407

1.500E+06

-4 .326E+07

-8.753E+06

~7.96

-0.80

9.80

155.75

3.289E+07

1.500E+06

-4.265E+07

-8.254E+06

-7.50

-0.75

9.90

155.00

3.279e+07

1.500E+06

-4.207e+07
-7.788E+06
-7.08

-0.7M

10.00

154.29

3.268e+07

1.500E+06

-4.153E+07

-7.352E+06

-6.68

<0.67 .

10.10

153.62

3.258E+07

1.500E+06

-4.102E407
6. 946E+06
-6.31

-0.63

10.20

. 152.99
3.247e+07
1.500E+06

=4,054E+07
-6.566E+06
-5.97

-0.60

10.30
152.39
3.237e+07
1.500E+06

~4.008E+07
-6.212E+06
~5.65

-0.56

10.40

151.83

3.227e+07

1.500E+06

-3.965E+07

-5.881E+06

~5.35

-0.53

10.50

151.30

3.217E+07

1.500€E+06

-3.924E+07
-5 STIE+06
© T -5.06

-2.53

CE

11.00

148.76

3.169E+07

1.500E+06

-3.730e+07

-4.114E+06

-3.74

-1.87

11.50

146.89

3.124E407

1.500E+06

-3.587E+07

~3.135e+06

-2.85

-1.43

S 40 / vd
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Py-INd-T0° 12841
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12.00

145.47

3.081E+07

1.500E+06

-3.478E+07

-2.472E+06

-2.25

-1.12

12.50
144 .34
3.041E+07
1.500E+06

~3.392E+07
-2.016E+06

-1.83

-0.92

13.00

143.43

3.002e+07

1.500E+06

-3.3228+07
-1.698E+06
-1.54

-0.77

13.50

142.66

2.966E+07

1.500E+06

-3.263E+07
-1.471E+06
-1.34

~=0.67

14.00

141.99

2.931E+07

1.500E+06

-3.212E+07

-1.306E+06

-1.19

-0.59

14.50

1461.39

2.898£+07

1.500E+06

-3.16TE+07
-1.182E+06
-1.07

-0.54

15.00

140.86

2.867+07

1.500E+06

-3.126E+07

-1.087£+06

-0.99

~0.49

15.50

140.36

2.837e+07

1.500E+06

-3.088E+07

-1.011E+06

-0.92

-0.46 .

16.00 16.50 . 17.00
139.90 139.47 139.06
2.808E407 2.780E+07 2.753e+07
1.500E+06 1.500E+06 1.500E+06

-3.053E+07 -3.020E+07 -2.98BE+07
-9.489E+05 -8.967E+05 -8.517e+05
-0.86 -0.82 -0.77

-0.43 -0.41 -0.39

17.50

138.68

2.728E+07

- 1.500E+06

-2.959E407

-8.1226+05

-0.74

-0.37

Jf 40 ¢ o4
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18.00

© 138.31
2.703E+07
1.500E+06

-2.931E+07
-7.769E+05
-0.7

-0.35

18.50

137.95

2.679E+07

1.500E+06

-2.904E+07

=7 449EH05

-0.68

-0.34

19.00

137.62

2.656E+07

1.500E+06

-2.878E+07

~7.157E+05

-0.65

-0.33

19.50

137.29

2.634E+07

1.500E+06

-2.853E+07

-6.888E+05

-0.63

-0.31

20.00

136.98

2.612E+07

1.500E+06

-2.829€+07

~6.638E+05

-0.60

-0.30

20.50

136.68

2.592E+07

1.500E+06

-2.806E+07

-6.406E+05

-0.58

-0.29

21.00

136.38

2.572e+07

1.500E+06

~2.783E+07

-6.188E+05

-0.56

-0.28

21.50

136.10

2.5526+07

1.500E+06

-2.762E+07

~5.984E+05

-0.54

-0.27

22.00 22.50 23.00 2}.50
135.83 135.57 135.31 135.07
2.533e+07 2.515E407 2.497E+07  2.4BOE+07
1.500E+06 1.500€+06 1.500E+06 1.500E+06

-2.741E+07 -2.721E+07 -2.7016+07 -2.683E+07
=5.791E+05 -5.610E+05 -5.439E+05 -5.276E+05
-6.53 -0.51 -0.49 -0.48

-0.26 -0.25 <0.25 -0.24
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mpt—
24.00 24.50 25.00 25.50 26.00 26.50
134.83 133.13 131.96 131.12 130.50 130.03

2.463E+07  2.447E+07  2.431E+07 2.415E407 2.400E+07  2.385E+07

1.5006+06  1.500E+06  1.500E+06 ~ 1.500E+06  1.500E+06  1.500E+06

-2.9B6E+07 -2.855E407 -2.765E407 -2.701E407 -2.653E+07 -2.617E+07
-3.728E+06 -2.588E406 -1.843E406 -1.354£406 -1.031E+06 -8.182E+05
-3.39 235 © -1.68 -1.23 -0.9 -0.74

-1.69 -1.18 -0.84 -0.62 -0.47 N/A

[t 98ed ‘T JudWIORNY ‘T-H-INd-10'TTELT 918D
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’ Calc 17321.01-PM-44-2, Attachment 2, Page 42

B2:
BS:
B8:

Bll:
Bla:
Bl6:
B18:
B20:

(£2) 2.2 )&~ Inibse! tome anet RE demp.,

(S3) 68762000%B2~-0.32306
(S3) 19500000

(S3) =-582900%* (B5-120)
(S3) +B8+B11+B14

(F2) +B16/1100000

(F2) +B18%*(C2~B2)

FC 05694

17321.01-PM-4
ATT 1 -

PG // OF /g



Calc 17321.01-PM-44-2, Attachment 2, Page 43 @@ @5 6 9 1{.
Cc2: (F2) +B2+0.1 ' )
C5: (F2) +B5+B20 )é‘ Ol hovr trme '9{‘7” 17321.01-PM-44
Cc8: (S3) 68762000%C2~-0.32306 ATT 1
C1l: (S83) 19500000
Cl4: (S3) -582900%(C5-120)
C16: (S3) +C8+C1l1+Cl4 PG /7 OF /g

Cc18: (F2) +C16/1100000
C20: (F2) +C18%(D2-C2)



Calc 17321.01-PM-44-2, Attachment 2, Page 44

%22: (F2) +Y2+0.1

%5: (F2) +Y5+¥20

78: (S3) 68762000%%2~-0.32306
z11: (S3) 19500000

Z14: (S3) -755000%(25-110) ) Kevsseo ﬁ/)
W

%16: (53) +Z8+Z11+Z14
%Z18: (F2) +216/1100000
220: (F2) +%18% (AA2-22)

(e < 250%)

17321.01-PM-44
ATT 1

PG /3 OF /¥

based oy WOF CCW/

FD 05694



Calc 17321.01-PM-44-2, Attachment 2, Page 45 17321 01 PM,44

AV2: (F2) +AU2+0.1 ATT 1
AVS: (F2) +AUS+AU20 :
AV8: (53) 68762000%AV24-0.32306

AV1l: (S3) 1500000 A&— Rcyise/éjp‘ for 7,&6<]ﬂﬂa/vc PG /4 OF /4

AV14: (S3) -755000%(AV5-110)

AV16: (S3) +AVB+AV11+AV14

AV18: (F2) +AV16/1100000 F0 (5694
AV20: (F2) +AV18* (AW2-AV2Z) .



| .
Calc 17321.01-PM-44-2, Attachment 2, Page 46 - 17321.01-PM-44

BF2: (F2) +BE2+0.1 ATT 1
BF5: (F2) +BE5+BE20
BF8: (S3) 68762000%BF2~-0.32306

/5
BF11l: (S3) 1500000
BF14: §s33 ~765000% (BF5-100) )& Kevised x pased on /ﬂﬂ/; %W
BF16: (S3) +BF8+BF11+BFl4 g»@ @569 &4
BF18: (F2) +BF16/1100000 {Z’(t</ga/=)

BF20: (F2) +BF18%*(BG2-BF2)



Calc 17321.01-PM-44-2, Attachment 2, Page 47 : :
CE2: (F2) +CD2+0.5 Je& Fovc.cf time gﬁ,/, 0,5 hovr 17321.01-PM-44

+  CE5: (F2) +CD5+CD20 ATT 1
CE8: (S3) 68762000%CE2~-0.32306
CEl11l: (S3) 1500000
CEl4: (S3) =-765000% (CE5-100)
CE16: (S3) +CE8+CE11+CEl4 : PG /6 OF /¢

CE18: (F2) +CE16/1100000 .
CE20: (F2) +CE18% (CF2-CE2) ) @56@4



Calc 17321.01-PM-44-2, Attachment 2, Page 48
DE2: (F2) +DD2+0.5
DES5: (F2) +DD5+DD20 ?@ @56 9 22’
DE8: (S3) 68762000*DE2~~0.32306

DEll: (S3) 1500000 |
DEl4: (S3) -769000*(935—96))6}23.//5':0[ 4)», bYascd on 96°F cCw

DEl6: (S3) +DE8+DE11+DE1l4

DE18: (F2) +DE16,/1100000 /&64 /35'%)

DE20: (F2) +DE18%(DF2-DE2)

17321.01-PM-44
ATT 1 '

PG /7 oF /X



Calc 17321.01-PM-44-2, Attachment 2, Page 49 F@ @56@#

DJ2: (F2) +DI2+0.5 jyan
DJ5: Emi +DI5+DI20 173‘1-01'5’“-44
DJ8: (S3) 68762000*DT2~=0.32306 o ATT 3

DJ11: (S3) 1500000

DJ14: (S3) -769000%(DI5-96)

DJ16: (S3) +DJI8+DJI11+DJI14 PG /& oOF /8
DJ18: (F2) +DJ16/1100000

DJ20: (F2) * N/A )A)]'S/% Sor Jast Lme 5&‘%.



’

S PFZS Of~ 7 -

Calc 17321.01-PM-44-2, Attachment 2, Page 50 /ﬁ’?%?fémeﬂ/ﬁz
. 4%u/0/44?
A B C D _
t, hours after 6:@ @56@1}.
2.5 2.6 2.8
. \ é: é i t: ........... e maanas e .
Sdegrees F 300.00 296.60 293.33 290.17
B i e M AN " T rE s E s e e ea ek amem e
7Decay heat, Qd,
8Btu/hr 5.114E+7° B5.050E+7 4.989E+7 4.930E+7
9 .
i0Pump heat, Pp,
TiBtu/hr 1.950E+7 1.950E+7 1.950E+7
12
13Heat rejected to
14SD HXer, Qhx, Btu/hr -1.081E+8 -1.040E+8 -1 ,022E+8
] s e e e e e e e e e e o o I T T T T T I T TG 2 TS I S e e e e g ey e e e e ew ey v g
16sum (Qd+Pp+Qhx),Btus/hr -3.741E+7 -3.601E ~3.466E+7 -3 .335E+7
17
18dTrec/dt, degrees F/hr -34.01 -32.74 -30.32
19

20belta t, degrees F -3.40 -3.27

-3.03




. ST524 DY -7 HF

Calc 17321.01-PM—44—2, Attachment 2, Page 51 e prr?erry A
4. Z a/{ﬁ | ‘
- o ’ P 3 « FO 5694

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

281.42 278.72 276.12 273.63 271.23

8 4.875E+7 4.822E+7 .771E+7 4.722E+7 4.676E+7 4.631E+7 4.588E+7

10 :

11 1.950E+7 1.950E+7 1.950E+7
12

13

14-1 .003E+8 —-9.858E+7 —-9.690E+7

.950E+7 1.950E+7 1.950E+7 1.950E+7

-9 .222E+7 -9 .078E+7

16-3.209E+7 -3.087E+7 —2.969E+7 -2 ,8B6E+7 +7 —-2.642E+7 -2.541E+7
17
i8 -29.17 -28.06 ° -26 .99 -25.96
19

20 -2.92 -2.81 -2.70 -2.60 -2.31



-

’

/7324 O)-r7

Calc 17321.01-PM-44-2, Attachment 2, Page 52 At X
4.7 of /8 ;
M N 0 P Q r PO @56@%
3.6 3.7 3.8 3.9 4.0 4.1 4.2
268.92 264 .56 262.50 260.53 258.62 256 .80
7
8 4.546E+7. 4.506E+7 4 467E+7 4.430E+7 A4.394E+7 4.359E+7 4 .325E+7
9
10
11 1.950E+7 1.950E+7 1.950E+7°\1.950E+7 1.950E+7 1.950E+7 1.950E+7
12 :
13 .
14~8.939E+7 ~8.BO6E+7 -8.678E+7 —8.554E+7°g8.436E+7 —8.322E+7 -8.212E+7
16-2.443E+7 ~2.350E+7 —-2.261E+7 —=2.17BE+7 —=2.0 -2.013E+7 ~1.937E+7
17 |
18 -22.21 -21.37 -20.55 -19.77 -19.02 -17.61
19
-1.90 -1.76

20 -2.22 -2.14 -2.06 -1.98




4

Calc 17321.01-PM-44-2, Attachment 2, Page 53

T U v W
4.4 4.5 4.6

5 255.03 251.71 250.14
B i a ey

7

8 4.292E+7 4.261E+7 30E+7 4.200E+7
9

10

11 1.950E+7 1.950E+7 1.950E+7

12

13

14-8.106E+7 -8.004E+7 -7 .907E+7 -7 .812E+7
15=================== ---- EERRERNSSRESNRREESESRNSRNERRER=
16-1 .864E+7 —~1.794E+7 -~1.727E+7 -1 .662E+7
17

is ~16.94 -16.31 -156.70 -15.11
19
20 ~1.63 -1.57 -1.51

- -1.69

/7G2S G - A -

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

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

iﬁ%:o%mefg‘ A
%7 %G §569
; 569 &
4.7 4.8 4.9
248.63 247 .17 245 .77
4 .171E+7 4.143E+7 4.11BE+7
1.950E+7 1.950E+7 1.950E+7

=7 .634E+7 -7 .550E+7

SDERESREEREEmEOoOEREREEERESE=

.542E+7 -1 .485E+7

.601E+
-14 .55 -13.50

<1.356

-1.46
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' /@%_df?#f/ﬁf

AA AB AC AD AE AF @@ %694

5 244 .42

8 4.088E+7 4.062E+7 7E+7 4 .012E+7 3.988E+7 3.964E+7 3.941E+7
9
10
11 1.950E+7 1.950E+7 1.950E+7 1.9850E+7 1.950E+7 1.9850E+7
12
i3

14-7 .469E+7 -7 .391E+7 -7 .316E+7 -7 .243E+7 N73E+7 -7.106E+7 -7 .041E+7

AN EESENEERERNREIIRIRERSR
16-1.431E+7 -1.379E+7 —1.329E+7 -1.281E+7 =1.23BE+2gl1.192E+7 —-1.150E+7
17

18 -13.01 -12.53 -12.08 -11.65 -11.23
19

20 -1.30 -1.25 -1.21 -1.16 ~1.12 -1.08

~10.45

~1.05
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. % 6L H 05694
AH AL AJ AK AL AM AN
5.8 5.9 6.0 6.1 6.2 6.3
35.24 234 .26 233.32 232.41 231.54 230.69

3.919E+7 3.897E+7
10

12
13-

14-6.978E+7 —6.918E+7 —6.859E+7 —6.803E+7

11 1.950E+7 1.98B0E+7 1.950E+7

3.854E+7 3.834E+7 3.814E+7 3.794E+7

1.950E+7 1.950E+7 1.950E+7

48E+7 —6 .696E+7 -6 .645E+7

] Omsemowemoseweesrom o sy e o e o e oy o I I O A R S 0 S S Sy o g g g e o e s g o 2 o Y P g SO SR ISR
16-1.109E+7 -1.071E+7 -1.034E+7 —-9.983E+6 -9, ~9.31BE+6 -9.006E+6

17

18 -10.08 -9.73 -9.40 -9.08 -8.77 -8.19

19 :

20 -1.01 -0.97 -0.94 - =0.91 -0.88 -0.85 ~-0.82°
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¥

229.87

8 3.775E+7 3.756E+7
10
11 1.950E+7
12
13
14-6 .596E+7

1.950E+7

-6 .548E+7

18 -7 .92 -7 .66 -7 .41 -7.17

~0.79 -0.77 -0.74 - -0.72

.707E+6 -8 .421E+6 ~8.146E+6 -7 .883E+6 -7.

226 .86

3.702E+7

1.950E+7

(722, Of - A7~ J&
Atasyrwerz) 2

G 7@ 05694

AT

W & @ s R E R PSS EEE RS RA S S NS R ERNR W ® e N B S NS S BN N DS N NN S NS W E RN YR B WY SO S NS M

226.16 225 .49

3.684E+7 3.667E+7
1.950E+7 1.950E+7

-6 .333E+7
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, . 8 5
AV Al AX AY AZ BA - F@ @?5?6 g i
4
7.2 7.3 7.4 7.5 7.6 7.7
223.60 223.01 222 .43 221 .88 221 .34
B i it i e st e fe s EE N asete s a e me e At ae e e e
7
8 3.650E+7 3.634E+7 3.602E+7 3.B586E+7 3.571E+7 3.5B6E+7
9
10
11 1.950E+7 1.950E+7 1.950E+7 OE+7 1.950E+7 1.950E+7 1.950E+7
12 ’
13 ' )
14~6 .294E+7 ~6.256E+7 -6 .219E+7 —6.184E+7 SE+7 —6.116E+7 ~6.083E+7
15:2::“-==B=====================================:= - I I T e T e e e R N A
16—6 .933E+6 ~-6.719E+6 -6 .514E+6 ~6.317E+6 -6 .128E+6 .947E+6 -5 .,773E+6
17 :
18 -6 .30 -6.11 -5.92 -5.74 -5.57
19
20 -0.63 -0.61 -0.59 -0.57 -0 .56
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¥

5 220.81

8 3.541E+7 3.527E+7

10

11 1.950E+7 1.950E+7 1.950E+7

12
13

14-6 .0852E+7 ~6.021E+7 -5.991E+7 <93
T e e e o T e
16-5.606E+6 —5.445E+6 -5.291E+6

17
is -5.10 -4 .95
19
20 ~-0.51 -0.50

-4 .81

-0.48

-5.963E+7

-5.143E+6
-4 .68

~0.47

/7321 OF - 774

Aachmrens 2.
%. 9 0F /8
e " FG (5694
8.2 - 8.3 8.4

218.86 218.40 217 .96

3.484E+7 3.471E+7 3.4B7E+7

1.950E+7 1.950E+7 1.950E+7

+7 -5.907E+7 -5.881E+7
~5.001E+6 ~35\864E+6 ~4 .733E+6
-4 .85

-0.45
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----------------------------------------

217 .53 216.71 216.31

8 3.444E+7 3.431E+7
2

io

11 1.950E+7 1.950E+7 1.950E+7
12 '

13

~18E+7 3.406E+7

>Q50E+7

14-5.855E+7 -5.830E+7 -5.805E+7 —~BlL781lE+7 -

STFZL OF -7~ ¥

fAstachrmvy X
./ 47.4;?/24
BN BP
oo 550 00534

215.92 215.54 215.18

3.393E+7 3.381E+7 . 3.369E+7

1.950E+7 1.950E+7 1.950E+7

XE8E+7 ~5.736E+7 ~5.713E+7

15:::z:z:===========-'-———'——"——-"'—zznz"-zzz_a_—_:: mEmmomIEmRREIEmmmEmmm e mmE

16-4 .606E+6 —4 .485E+6 -4 .368E+6 —4.2BBE+6
17
18 -4.19 -4 .08 -3.97 -3.87
19
20 ~0.42 -0.41 -0.40 -0.39

-4 . 147E+

-3.77

-0.38
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»

BQ BR BS BT . BW
4
9.3 9.4 9.5 9.6 9 jF@B é@E@ég% +
5 214.82 .47 214.13  213.79  213.47  213.15  212.84
B et et e e eae e e et e e e e e aa e aae et a s
7
8 3.357E+7 3.346E+7 4E+7 3.323E+7 3.311E+7 3.300E+7 3.289E+7
9
10
11 1.950E+7 1.950E+7 1.$50E+7 1.950E+7 1.950E+7 1.950E+7
12
13 ,
14-5.692E+7 —-5.671E+7 -5.650E+7 -5.630E+7 1E+7 =5.592E+7 ~5.573E+7
15=-"-'-============================================— 11t r+ 33 111ttt 1441
16~3.847E+6 —3.754E+6 —3.664E+6 —-3.578E+6 —3.495E+6°3.415E+6 -3.338E+6

17
is -3.50 -3.41
i9
20 -0.35 ~0.34

-3.33

~-0.33

-3.25

-0.33

JTERL OF = FIH -5

Attachimrens A

./ 2L /E
8U BvY

-3.18

-0.32

-3.03

.30
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»

BX BY

J7EZL D) - -

WM/MI”/ Z

,@;./ﬁ? oF 75
e “BG (5694
10.3 10.4 10.5

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

5 212.54

8 3.279E+7 3.268E+7
9
10

11 1.950E+7 1.950E+7 1.950E+7

12
13

14-5.55BE+7 -5.537E+7 -5.520E+7 -5.503E+7

17
18 -2.97 -2.90
19

20 -0.30 -0.29

3.247E+7

1.

16-3.263E+6 -3.192E+6 -3.122E+6 -3 .05BE+6

-2.84 -2.78

-0.28 -0.28

-2.991E+6

211.39 211 .12 210.85

3.237E+7 3.227E+7 3.217E+7

1.950E+7 1.950E+7 1.950E+7

~5.470E+7 -5.454E+7
29E+6 -2 .868E+6
-2.72

-0.27
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/782 D/ A ~FF
A iactmners? 2
Age /7 oF /Z

“ FG 0569

13.0 - 13.5 14.0

CI

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

CE CF CG
11.5 12.0
- 209.55 207 .33
3.169E+7 3.124E+7
10
11 1.950E+7 1.950E+7  1.950E+7
12
13 :

14-5.376E+7 -5 .306E+7 -5.242E+7

206 .37

E+7 3.041E+7

1.

-5 .185E+7

205.49 204 .67 203.91

2

3

4

5

B i it h i e n e e e e e e AN st e m s e na s ae ek e E e EEu e s e eu e eean.uenen.
7 4

8 3.002E+7 2.966E+7 2.931E+7
9

1.950E+7 1.950E+7 1.950E+7

E+7 -5.083E+7 ~5.037E+7

1 5================== RN R N N T I N NI RO REXNRENNIN AR SR ERmRor e s e ey ey e e

16-2.566E+6 —2.317E+6 -2 .112E+6 -1 .939E+6

17

.18 ~-2.33 -2.11
19 '
20 -1.17 -1.05

-1.92

-0.96

-1.76

-0.88

-1.793E+6

-1.BB9E+6
-1.63 -1.42

-0.81 -0.76 71
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alc .01-PM-44-2, Attachment 2, Page

Aactmress 7 A
e /i of /8

CN co cP €q %@ @56 913

-

E+7 2.80BE+7 2.780E+7 2.753E+7 2.728E+7
9

10
11 1.950E+7 1.95@E+7 1.950E+7
12
13

1.95Q0E+7 1.500E+6

17
18 -1.33 -1.25 -1.19 -1.13
18

20  -0.87 -0.63 -0.59 ~.56 -0.54

-1.07
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: Fassprerr 7 L
age /5 oF /8
es cT cu cv cif CX R
18.5 19.0 19.5 20.0 20.5
4
5 149.18  143.07  139.21  135.73  135.10
B e e s, e i
7
8 2.703E+7 2.679E47 2.612E+7 2.582E+7 2.572E+7
0l
19
i1 1.S00E+6 1.500E+6 1.SO0E+E | .500E+6 1.S00E+6  1.500E+6
12
13
14-6.290E+7 ~4.972E+7 ~4.150E+7 -3.534E+7 -3 DRGE+7 ~3.099E+7 -2.962E+7

1 5::::==='.'.."=':====.'==========u======z====:== TEmommEigSs=E

16-3.437E+7 -2.143E+7 -1 .344E+7 -8.507E+5 -5.458E+6 -
17

18 -31.25 -19.48  -12.,22 =7.73 ~4.96
19

206 -15.62 -9.74 -6.11 -3.87 -2.48

72E+B -2.403E+6

~2.18
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ﬂ ' ' @é‘ VR A

cZ DA DB DeC DD DE ﬁ@ @56 G i

21.5 22.0 22.5 23.0  25.5  24.0 24.5

R S T e et e a e Cerrerer e e e e ‘e
4

5 133.25 132.69 132.27 131.92 131.63 131.38
Bt i et s N e r st st et aanns . Crrasesasreraraea sse s
-

8 2.5B2E+4+7 2.533E+7

9

10

1t 1.50E+6 1.500QE+6 @E+6 1.50QE+6 1.5Q0QE+6 1.500E+6
12

13

16~1.676E+6 ~1.222E+6 -9.36BE+5 ~7.553E+5 -6.385E+5
17 ’

18 ~1.52 -1.11 -0.86 ° -0.89 -0.58
19

20 -8.76 -0.56 -9.43 -0.34 -8.29
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- 4
/f%%fzf /7 G ‘
DI DJ ? @ g1
25.5 26.0 26.5 = §3§5é> *
138.93 130.73 130.53

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

8 2.431E+7
9

10

11 1.500E+6 1|.58@E+6
12

13

14-2.682BE+7 -2.61@QE+7 -2.

|G====s==x=== === =osmmnmsass

2.4D0E+7 2.385E47
.GOOE+E |.SO0E+S

-2 .57T6E+7

SoRuoogeE

16-4.734E+5 —~4.468E+5 -4,2B65E+5 -X\ 102E+5

17
18 -B.43 -0.41 ~0.39
19

20 -0.22 -8.20 -0.19
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/%é‘ F of 7

F5 (05694

s IF(B5>200)
Ci4: IF(CE5>200,-
B16: BB+B11+B14
Cib: CB+C11+C14
Bi18: B1B6/1.186
C18: Ci6/1.1eb
B20: B18+#(C2-B2)

B.003e5+(B5-120),-8.43Be5+(B5-100))
:003e5%(C5-120),-8.438e5+(C5-100))



