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Low-carbon Economic Scheduling for Community Energy System
Based on Distributionally Robust Optimization

Sun Wanggqing, Liu Xiaofeng,Ji Zhenya,Bai Ying,Chen Xueying
(School of NARI Electrical and Automation, Nanjing Normal University , Nanjing 210023, China)

Abstract: With the increasing penetration of renewable energy and the requirements of energy transition, green and
low-carbon operation of energy system should be considered while ensuring the robustness of scheduling strategy. In this
paper,a low-carbon robust scheduling method is proposed for community energy system which takes the uncertainty of
wind power and the game relationship among multi-decision makers into consideration. Firstly, a two-stage scheduling
model for each community is constructed. Secondly, the distribution information of wind power is incorporated into the
two-stage model and the non-cooperative game relationship among communities is considered. Finally,the linear decision
theory and duality principle are used to solve the model. Result shows that the proposed method can obtain the strategy
with high robustness and overcome the strong conservatism of traditional robust optimization.
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Fig. 1 A conceptualized structure of energy system in communities
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Fig.3 Expected value of wind power output Fig.4 Load demand of each community
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Fig.5 Energy scheduling result of each community under distributionally robust game
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Table 1 The relationship between the amount of moment information and expectation of production costs

S f B8 X1 RS/ TE X 2 A /T8 X 3 A/ T8 BEA/TE BAAEE %
1 5 616.60 3926.90 7 036.30 16 579.80 /
2 5611.00 3926.10 7 021.90 16 559.00 0.13
3 5 609.30 3926.10 7017.40 16 552.80 0.04
4 5 609.30 3926.10 7 017.40 16 552.80 0
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Table 2 The relationship between sample size and optimization results

FEA K H B4/ 7T HWmRKAME/MWL  HERR AR E/MWh  H A/ T S/ TT
50 15 899.1 0.140 0.004 50 834.23 16 733.33
500 15 910.1 0.098 0.000 47 769.10 16 679.20

1 000 15 920.3 0.083 0.000 32 755.75 16 676.05
5000 15 921.9 0.036 0.000 05 754.11 16 676.00
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Table 3 Cost-benefit analysis of carbon capture equipment

KL/ T R/ BABEN/ T BB/ T R e/ HLESURA/TT

Y5t 17.3 6 904 0 983 18.6 0 7 887
Y2 21.7 8 660 245 -1221 7.01 16.36 7 439
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Table 4 Comparison of robust optimization and distributed robust optimization results
HETWA/ G RREERA/ T PREERA/ T SFERA/IT FRRAME/ MWL fRIRK S/ MWh
Y2 15 921.9 1618.1 754.1 16 676.0 0 0.035 6
Yt 3 19 387.4 1 140.7 956.5 20 343.9 0 0.013 7
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Table 5 Comparison of cooperative and non-cooperative game optimization results

H #i A/ 7t RIS A /T8 SR A/ T SR A TG
G LR 15 902.1 1610.9 742.6 16 644.7
A 1ERZE 15 921.9 1618.1 754.1 16 676.0
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