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Fig.2 Three activation scenarios
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Bidding strategy for distributed prosumers in participating in energy-reserve markets
based on information gap decision

ZHAN Bochun', FENG Changsen®, LU Zhilin’, LENG Yuan®’, YANG Xinhe’, WEN Fushuan'

(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China; 2. College of Information Engineering,
Zhejiang University of Technology, Hangzhou 310023, China; 3. Energy Development Research Institute of China Southern
Power Grid, Guangzhou 510663, China)

Abstract: Distributed prosumers will face market risks such as price fluctuation, load demand change and re-
newable energy uncertainty when participating in the energy and reserve markets. Therefore, in this paper, the
risk decision model of prosumers based on information gap decision theory (IGDT) is proposed. First, the agent
structure of prosumers participating in the energy-reserve market is proposed, and on the basis of the regulation
model for multi-type distributed resources, the optimization model for prosumers to participate in energy and
reserve markets is established. Next, the weights of multiple uncertain factors faced by prosumers in their bid-
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ding decisions are quantified based on the information entropy theory, and a robust optimization model for
prosumers bidding based on IGDT is established. Then, considering the bidding behavior of prosumers may
cause the violation of the distribution system constraints, the optimization problem is solved by alternating di-
rection method of multipliers (ADMM). Finally, the effectiveness of the proposed model is demonstrated by
case studies on the IEEE 33-bus distribution system. The proposed model can not only ensure the secure opera-
tion of the distribution system, but also effectively protect the income of prosumers with the multiple uncertain-
ties taken into account.

Key words: information gap decision theory; energy market; reserve market; information entropy theory; al-
ternating direction method of multipliers
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Ci,rg [0.02,0.03,0.04,0.01,0.03.0.02,0.04,0.03,0.04,0.05,0.02,0.05] 0O /0 kW - h{J
Cidg [0.60,0.50,0.45,0.55,0.40.0.35,0.65,0.55,0.60,0.50,0.40,0.45] 0O /0kW - hQ
Ci.css [0.55,0.30,0.45,0.60,0.35.0.40,0.45,0.20,0.30,0.40,0.15,0.40] 0O /0kW - hQ
Vidg 4.0 kW/h
Pilde 6.5 kW
Pl 0.2 kW
i 0.90
ni,dc 0.85
Qi,ess 4.50 kW - h
Sitbess 0.98
Shhess 0.03
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Fig.C1 Topology of IEEE 33-bus distribution system
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Fig.E4 Sensitivity analysis for reserve price
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Table F1 Comparison of computational performance

000 IGDTOD 00 IGDTOO
gooooo ooooo
ooooo (o=0.1) (o=0.1)
ooodo/s DO0O0OO0/0 0000/ 0000/0 0OO0O0O0/ 0000/0 0000/ 0000/0
5 953 35.54 126.2 48.32 112.7 40.97 114.8 4721
12 267.4 116.08 4249 152.28 350.6 129.31 356.1 153.96
30 641.2 328.76 1373.1 466.24 774.0 365.58 791.5 472.95




