2016 3 3
2016 Vol. 3 No. 3 SOUTHERN ENERGY CONSTRUCTION Nuclear Power Technology

DOI: 10.16516/j. gedi. issn2095-8676. 2016. 03. 006

1 2 3
(1. 050061; 2. 100082;
3. 050061)
1993 - 2010
1993 - 2010 ; GDP .
co, . GDP ; GDP
F426 DA © 2095-8676(2016) 03-0031-05

Comprehensive Evaluation the Nuclear Power Energy Saving and
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Abstract: Guangdong province is taken to analyze the comprehensive effect of energy saving and emission reduction since the devel-
opment of nuclear power. According to the statistic data by Guangdong province from 1993 to 2010 Entropy method should be ap—
plied to make a comprehensive evaluation on energy saving and emission reduction effect in terms of four aspects namely energy
consumption pollutants emission pollution control and economic benefit. The result shows the comprehensive effect of energy sav—
ing and emission reduction presents the tendency of increasing in Guangdong province during 1993 —2010. Meanwhile total con—
sumption of coal and petrol per unit of GDP the total production of thermal power and total emission of CO, and comprehensive en—
ergy consumption present a tendency of decreasing. The total production of nuclear power and hydropower per unit of GDP varies
within a small range but nuclear power and hydropower account for a small percentage in the power supply.
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Tab. 1 Indexes for evaluating the nuclear power energy saving and emission reduction
Weight of Weight
Classification index classification index Index category of exercisable index
X, GDP /(te - - 0. 067 345
X GDP /(te - - 0.032 107
X, . X GDP /(m3 . ) - 0. 028 032
Xy GDP /( kWh e ) - 0. 042 907
X5 GDP /( kWh e ) + 0.040 117
X6 GDP /( kWh - ) + 0. 123 637
X, GDP CO, /(te -1 - 0. 042 907
X5, GDP NO /(e -1 - 0. 042 905
X, GDP /(e - - 0. 040 074
K X,y GDP /(e - - 0. 040 647
: X,  GDP (e -1 - 0. 049 698
Xag GDP / . ) - 0.037 014
X,y GDP /(te ) - 0. 029 343
Xog GDP /(te ) - 0. 023 698
M X5, 1% + 0. 089 665
’ X, 1% + 0.117 221
X X4 GDP/( + 1) + 0. 117 904
! X,  GDP /(t - - 0. 034 784
=GDP/ =GDP/ =GDP/ R
“ ; CO, =1.052 3 kg CO, /kWh NO, =6.9 g/kWh ® .
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Tab. 2 The index value evaluation of nuclear power energy saving and emission reduction of Guangdong province

1993 1994 1995 1996 1997 1998 1999 2000 2001
Xy 0.907 832 0. 821 167 0.918 108 0.779 09 0. 690 451 0. 642 369 0. 624 268 0.609 59  0.571 484
X, 0.354 59 0.256 11 0. 227 985 0. 197 446 0. 189 834 0. 173 936 0. 185 953 0.202 48 0. 182 483
Xis 0 0 1. 895 305 1.395 89 2.966 3 2.778 086 2.020 247 1.479 99 0
Xy 0. 144 734 0. 124 837 0. 108 389 0. 101 234 0.096 133 0. 095 402 0. 104 837 0.108 603 0. 102 481
Xis 0 0.028 918 0.019 745 0.018 582 0.016 958 0.016 338 0.016 659 0.015 215  0.014 088
Xie 0.032 853 0.027 961 0.024 36 0.019 567 0.021 404 0.019 304 0.013 063 0.016 117  0.017 913
Xy 1.523 034 1.313 663 1. 140 579 1. 065 288 1.011 605 1.003 915 1. 103 196 1. 142 832 1.078 41
X5 0. 009 987 0.008 614 0.007 479 0. 006 985 0. 006 633 0. 006 583 0. 007 234 0.007 494  0.007 071
X3 0.015 751 0.013 71 0. 009 941 0. 008 049 0.006 511 0.008 121 0. 007 908 0.009 124 0.008 777
Xoy 0.007 532 0. 006 734 0. 003 867 0. 003 059 0.002 123 0. 004 088 0. 003 96 0.002 737  0.001 713
Xos 0.016 48 0.013 334 0.011 924 0. 006 782 0. 004 352 0.011 645 0.011 155 0.006 002  0.003 368
Xy 1. 810 374 1.533 052 1.203 333 0.939 541 0.717 38 0. 801 099 0. 846 495 0.861 706 0. 888 078
Xy 43.333 02 31.017 37 23.832 34 18. 124 17 13. 466 32 14. 867 43 13.568 03 11. 804 21 10. 594 95
Xog 0. 005 891 0.002 83 0. 002 044 0.001 841 0.001 914 0.015 279 0. 006 852 0.001 242 0. 003 099
X5 50.980 953  54.686 728  56.336 008  57.732282  57.384 305 57.021 157  61.006 235 77.393 363 84.102 755
X3, 52.203 6 54.186 521 54.470 99 50. 739 645 57.965 861 55.304 74 54.555 141 67.532 468 71. 859 296
Xy 4900.480 1 6337.2717 7836.1972 9365.7192 10 374.918 11 085. 879 11 642.2 12 537.279 13 680. 007
Xy 1.803 0013 1.504 8767 1.3648053 1.1881935 1.087 1422  1.057 693 3 1.0319802 0.977 828 1 0.955980 1

2002 2003 2004 2005 2006 2007 2008 2009 2010
Xy 0.492 43 0. 499 223 0. 465 952 0.436 797 0.411 768 0.391 163 0.361 391 0. 345 646 0. 347 38
X 0. 145 301 0. 132 231 0. 126 764 0. 105 88 0. 105 526 0.092 523 0. 082 785 0.093 951  0.096 827
X3 0 0.795 222 0. 858 75 1. 103 852 5.438 593 14.378 32 14. 561 08 28.584 77 13.378 81
Xy 0.091 155 0. 090 476 0. 089 792 0.076 475 0.071 574 0.067 879 0. 057 261 0.054 277 0.054 069
Xis 0.015 462 0.018 258 0.015 098 0.013 51 0.011 735 0. 009 504 0. 008 506 0.008 054  0.007 189
Xis 0.012 526 0.010 816 0.007 482 0. 005 738 0. 009 553 0.007 301 0. 006 957 0. 004 99 0.007 582
Xy 0.959 221 0.952 079 0.944 88 0. 804 744 0.753 176 0.714 293 0. 602 553 0.571 158  0.568 963
Xy 0. 006 29 0. 006 243 0. 006 196 0. 005 277 0. 004 939 0. 004 684 0.003 951 0.003 745  0.003 731
X3 0.007 051 0. 006 654 0. 005 979 0. 005 648 0. 004 69 0.003 701 0. 002 981 0.002 566  0.002 149
Xy 0.001 328 0.001 384 0.001 336 0.001 201 0.001 023 0. 000 859 0. 000 766 0. 000 628 0. 000 55
Xos 0.002 477 0. 002 767 0. 002 089 0.001 423 0.001 046 0. 000 721 0. 000 546 0.000 266 0.000 226
X 0. 783 489 0. 698 975 0. 664 895 0.596 124 0 0.533 058 0. 557 387 0.574 481 0.523 59
X5y 10. 756 29 9.395 42 8.732 113 10. 265 74 8. 827 859 7.751 862 5.797 094 4.782 973  4.064 737
Xog 0.002 162 0.001 124 0. 000 844 0.000 614 0.000 511 0. 000 362 0. 000 326 0.000 405  0.000 308
X3, 89. 664 408 82.928 386 83. 872 809 83.899 33 84. 875 997 86. 046 417 89.732 976 92.339 179 93.114 51
X3, 75. 892 421 83. 748 887 88.616 328 86.947 514 94. 144 586 87.720 665 86.571 488 91. 155 688 90. 780 792
Xy 17 181.762 19919.785  22718.276 24 534.881 28 576.698 33 630.024 37 192.889 38 975.143 44 116. 069
Xp 0.840960 1 0.8267152 0.806 271 2 0.794 0.771 0.747 0.715 0. 684 0. 664
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