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Allocation and Optimization of the Cooling Tower About 1 000 MW NPP
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( China Energy Engineering Group Guangdong Electric Power Design Institute Co. Ltd.  Guangzhou 510663 China)

Abstract: Based on the 1000MW nuclear power station cooling tower’s allocation and optimization the highdevel water collecting
cooling tower’s annual operating costs is less than the conventional tower’s it’s used by collection device and can effectively reduce
the pump geometry head and also can save the annual operating costs. The larger of the filling area it can get the more economic ad—
vantages of using highdevel collection device. The numerical simulation according to the conclusions the high-devel water collecting
cooling tower should be used by depth optimization about filling arrangement reducing the thickness of the external filling increasing
the thickness of the internal filling and ultimately finishing the overall thermal performance of the cooling tower.
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Tab. 1 One unit to one tower. one unit to two towers about the cooling tower arrangement
/kPa /m? /C /C /(t+h™h) /m”

12 ) 6.41 108 500 64 25.77 8.75 226 475 2 x 15 000
12 ) 6. 81 108 700 56.8 25.83 9.86 200 922 2 x13 000

| ) 6.80 108 700 56.8 25.79 9.86 200 922 1 x24 000

11 ) 6.69 108 200 59.3 25.91 9.43 210 114 1 x24 000
1

Fig. 1

The large nuclear station of the cooling tower optimization process
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Fig. 4 Differences between the high-Hevel water collecting
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Fig. 3 High-evel collection device schematic diagram 2
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Tab. 2 Cooling tower configuration parameters about tower size optimization

1 2 1 2 1 1 I 1
( ) ( ) ( ) ( )
/m? 2 x 15 000 2 x 13 000 1 x24 000 1 x24 000
/m? 2 x14 790 2 x13 430 1 x23 980 1 x23 150
0.0m /m 147. 068 144.274 188.979 188. 83
/m 198 192 242 250
/m 12 14.9 18.5 20.5
/m 148.5 144 181.5 187.5
/m 84. 062 79.257 105. 832 105. 33
/m 89.562 88.877 112.788 113.788
2.0m S 2.0mS ( 2.0m S 20mS
« ) ) « ) )
64 56.8 56.8 59.3
/C 25.8 25.8 25.8 25.9
7 000 h; AP1000
4 “1= 2 7 “1@ 1 7
L5 m’.
3 2
) L1 )
5
o 5~ 6

Tab. 3 Economic comparison about the cooling tower

1 2 1 2 1 1 1 1
( ) ( ) ( ) )
/m? 14 790 13 430 23 980 23 150
64 56.8 56.8 59.3
/ 31 169 39 510 30 383 41 735
/ 3102 1254 3747 1309
/ 18 445 18 479 18 479 18 394
/
( =N 2 988 1208 3 609 1261 5
/ Fig. 5 Upper filling of cross-sectional area air velocity radial
612 1479 1 580 1 164 —
( « 7h distribution
/ 52 716 59 243 52 610 61 438
/ 5. 6
( -1y 10 207 10 112 11 783 10 126
/
( -1y 6 607 7 425 6 594 7 700
/
( -1y 3 600 2 687 5189 2 426
3 1 4 2 °

20 D 2.5%;
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