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Table 1 Electricity market price and load price

i 7L K ARG S B 7T B fr L/
B [$-(MW-h)™] [$- (MW-h)™]|| Bt [$-(MW-h)™] [$+ (MW -h)™']
1 46 48 13 56 77
2 45 50 14 54 74
3 46 58 15 53 68
4 46 54 16 71 84
5 56 52 17 108 130
6 82 86 18 90 104
7 85 118 19 77 90
8 83 90 20 74 74
9 77 80 21 60 72
10 69 76 22 52 57
11 66 73 23 48 45
12 59 72 24 39 4
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Fig.2 Predictive value and standard deviation of
wind power and photovoltaic power output
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Table 2 VPP’s risk costs under different weight ratios
of wind and photovoltaic power output
deviation coefficients
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-0.04 141 179 155 155 156 163
-0.03 182 206 190 190 191 196
-0.02 232 243 235 236 236 239
-0.01 290 203 291 291 291 292
0 357 357 357 357 357 357
0.01 432 435 435 435 435 435
0.02 517 524 524 524 525 525
0.03 612 624 623 623 624 625
0.04 715 730 729 730 730 732
0.05 822 842 841 841 842 848
0.06 934 959 959 959 961 970
0.07 1053 1081 1081 1082 1085 1095
0.08 1176 1209 1207 1208 1212 1223
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0.10 1433 1467 1466 1467 1472 1484
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Fig.3 Effect of objective coefficient on VPP’s

profits and risk costs
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Fig.4 Effect of risk coefficient on VPP’s profits
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Dispatch optimization model of virtual power plant based on hybrid stochastic

programming and information gap decision theory
SUN Guoqiang',ZHOU Yizhou', WEI Zhinong', GENG Tianxiang’, WANG Yun?,LI Yichi'
(1. College of Energy and Electrical Engineering, Hohai University,Nanjing 210098, China;

2. State Grid Ningxia Electric Power Company, Yinchuan 750001, China)
Abstract: A number of uncertainties in the dispatch process of VPP (Virtual Power Plant) bring some
difficulties to decision-making and safe operation of a system. A dispatch optimization model of VPP based
on hybrid stochastic programming and IGDT (Information Gap Decision Theory) is established. As the
electricity price can be predicted more accurately and therefore the probability distribution of price can be
precisely described,the stochastic programming approach is used to deal with the price uncertainty. In view
of the inability of accurate characterization of the probability distribution and the low prediction accuracy of
wind and photovoltaic power output,the IGDT is applied to deal with the uncertainty of wind and
photovoltaic power output and different weights of wind and photovoltaic power output deviation coefficients
are given to solve the uncertainties when IGDT is used to deal with wind and photovoltaic power output
simultaneously. Furthermore,aiming at the blindness of uncertainty decision-making and risk degrees of
different strategies,the risk cost is introduced to quantify the risk of different decision-making schemes.
Simulative results verify the effectiveness of the proposed model.
Key words: virtual power plant; information gap decision theory; stochastic programming; renewable energy

resources; dispatch optimization; uncertainty; models



