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Dynamic optimization of microgrid and distribution network based on co-evolutionary game algorithm

XU Yiting', AI Qian', HU Jiansheng?
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China; 2. XJ Group Corporation, Xuchang 461000, China)

Abstract: Microgrid and distribution network have mutual influences and constraints when interactive operation. Thus, it
is necessary to integrate interests of microgrid and distribution network together in order to benefit the entire system.
Microgrid and distribution network, as two objectives that need to be optimized at the same time, have some conflicts of
interests. The interaction of microgrid and distribution network is studied when interactive operation to analyze their
operation benefits respectively. The benefit objectives are modeled as virtual game participants to establish models and
fuzzy mathematics method is applied to generalize the benefit functions to membership. In combination with evolutionary
game theory and cooperative co-evolutionary algorithm, a co-evolutionary game algorithm is proposed to solve the
problem. Then, a maximum dissatisfaction based dynamic optimal sub-model considering the randomness of distributed
energy is established to make dynamic adjustments in co-evolutionary game algorithm. A typical Europe microgrid
connected with IEEE 33 distribution network is simulated and a simulation with multi-objective optimization method is
also carried out for comparison. The results show that the final optimal stable strategy allows the entire microgrid and
distribution network to achieve the best operation, thus the effectiveness and superiority of the proposed model and
algorithm are proved.
This work is supported by National Natural Science Foundation of China (No. 51577115).
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Fig. 1 Game structure of distribution network and microgrid
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Table 1 Operating parameters of distributed generations

MR DPRTHY ThE BN w3k St B2 ke
B kW kW ER0 AT TEKW)
MT 0 500 1 10 1
WT 0 100 5 10 1.2
PV 0 150 2 20 2
FC 0 150 1 10 1.95
*x2 TREM
Table 2 Spot price
I Bt HLAN/(JC/KWeh) I Bt AN /(JG/kWeh)

1 0.24 13 0.99

2 0.18 14 1.49

3 0.13 15 0.99

4 0.10 16 0.79

5 0.03 17 0.40

6 0.17 18 0.36

7 0.27 19 0.36

8 0.39 20 0.41

9 0.52 21 0.44

10 0.53 22 0.35

11 0.81 23 0.30

12 1.00 24 0.23
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