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Fig.2 Wind power and daily load in summer and winter
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Table 4 Comparison of economic indexes among six models
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B A 5 / % q 83.3 93.4 91.7 87.2 86.7 q q 88.7 87.7 q q
REAS / ot q 1618.0 14932 15032 15479 15494 q q 1338.4 13624 q q
B iAo q 254.5 227.8 228.5 233.5 239.1 q q 234.2 241.2 q q
KHNA /o q 991.6 933.9 934.5 946.0 948.6 q q 826.7 859.7 q q
# A 7 T35t q 197.3 182.4 189.1 196.6 196.1 q q 161.0 146.7 q q
JEEIRA / JT o8 q 166.5 141.7 1437 161.9 156.8 q q 108.0 108.0 q q
HERHIERA / A8 g 8.1 7.4 7.4 9.9 8.8 q q 8.5 6.8 q q
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Coordinated optimization model considering nuclear power participating in
peak load regulation of power system with wind power
HU Hong, WEI Hua,LI Zhaoyu

(Guangxi Key Laboratory of Power System Optimization and Energy Technology,Guangxi University,Nanning 530004, China)
Abstract: A wind-nuclear-thermal multi-source coordinated optimization model that considers the participation
of nuclear power in peak load regulation of power system with wind power is proposed. It alleviates the
difficulty in accommodating wind power and improves the economy of power system operation. On the premise
of satisfying the security margin,the model discretizes the linear up and down rate of nuclear power into
three gears,which results in reducing the number of variables. More specifically, only four binary variables
and one integer variable are introduced to provide flexible transition among three-speed, two-depth and low-
power periods. Compared with existing models, the proposed model exhibits higher flexibility and includes
fewer variables. Meanwhile, a modified limit scenario approach,in which the uncertainty of wind power in
confidence interval is represented by a wind power forecasting scenario and two limit scenarios,is proposed
to reduce the computational complexity and optimize the reserve capacity. Calculative results show that the
proposed model provides the most economical load-following scheme, which is adaptive to actual situation.
The total cost of system generation is reduced by 22 % compared with the base-load scenario and by 12 %
compared with the fixed-load scenario, at the same time, the system accommodates all wind power output
which cannot be fully accommodated in the two comparison scenarios. In addition,the coordinated optimiza-
tion model enables peak-load shifting and facilitates the peak load regulation of power system.

Key words: nuclear power units; wind power accommodation;peak load regulation;coordinated optimization;
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£ C3 ARG Ao

F C1KHPLESE Table C3  System loads
Table C1  Parameters of thermal power units MW
ZH 231 242 243 B 1 2 3 4 5 6 7. 8 9
HLALZ B/ 390 210 120 fifaf 4740 4530 4370 4280 4380 4630 5200 6440 7850
WL E 14 5 3 BB 10 11 12 13 14 15 16 17 18
73 L/ 390 210 120 fiM 8150 8550 8180 7240 6650 6950 7550 8490 8220
)RR/ 110 60 30 BB 190 20 21 22 23 24
BN BRI/ 4 3 3 S 9050 9540 9000 7820 6310 5300
e NFELINE] /b 6
37 preS 120 60 30
a/(G=h") 7000 4900 4760 wca HUFRLS
b/ GE O +h) ) 113.33 116.2 115.50 Table A4 Output of wind farm in spring and autumn
c(JG « OW* +h) ) 0.0035 0.0140 0.0148 MW
JHBIRA/ T 364728 116667 112224 MEt 1 2 3 4 5 6 7 8 9 10 11 12
EHURA/ IE 91182 29167 28056 177 2100 1995 1750 1960 2450 2310 1890 3220 1400 1750 1120 840
BB 13 14 15 16 17 18 19 20 21 22 23 24
% 2 LB /7 350 700 840 1050 1400 3430 3640 3640 4200 3780 3010 2450
Table C2  Parameters of nuclear power units
B¥ z¥1 Z¥2 RCS  AHAFRHHT]
BLA 2kt AW 900 1000 Table A5 Output of wind farm in winter and summer
bijRAEE Ve 1 1 MW
14 R/ 900 1000 M 1 2 3 4 5 6 7 8 9 10 11 12
3 B/ 270 300 tHJ7 200 140 240 520 1080 1520 1080 1840 3400 4200 6080 3680
I MR ZEAF L 7] /h 4 4 B 13 14 15 16 17 18 19 20 21 22 23 24
I NI FE A 7] /h 6 6 th7J 3000 3520 2480 600 1200 1960 880 480 720 280 720 640
JEHGE AR/ (MW« h ) 630 700
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