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Considering the electricity-carbon-hydrogen coupling, the multi-
integrated energy microgrid connected to the distributed optimal
operation of the distribution network

Zhang Zishang' Zhao Ping'”® Ye Jiale' Li Zhenxing'"
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yi, Chang 443002, China;
2. Hubei Provincial Key Laboratory of Cascade Hydropower Station Operation and Control, China Three Gorges
University, Yichang 443002, China)

Abstract: In order to fully explore the dispatching potential of integrated energy microgrid (IEM) and promote the
transformation of new power system, a collaborative distributed optimal operation method for multi-integrated energy microgrid
access to distribution network was proposed. Firstly, an IEM model was constructed, and the multi-type applications of
hydrogen energy, including combined heat and power (CHP) , hydrogen fuel cell (FC) and hydrogen storage, were constructed
to form a comprehensive energy microgrid with electricity-carbon-hydrogen coupling. Reduce carbon emissions and exploit the
full potential of carbon capture units and hydrogen dispatch. Then, after the construction of the single microgrid model, aiming
at the problem of multi-integrated energy microgrid access to the distribution network, the integrated energy microgrid and the
distribution network are regarded as different sub-regions, and the distributed optimal operation model of multi-integrated energy
microgrid access distribution network is established. The alternative direction method of multipliers (ADMM) was used to solve
the model. Finally, the simulation results based on the improved IEEE33-node distribution network show that the system
scheduling cost is reduced by 10% and the carbon emission is reduced by about 65% after the multi-IEM access distribution
network system considering the electricity-carbon-hydrogen coupling. and the difference between the results obtained by
distributed optimization and the centralized one is only 0. 8%, which verifies the effectiveness and superiority of the proposed
method.

Keywords: integrated energy microgrid; carbon capture; distributed optimization; electro-hydrocarbon coupling; alterna-

ting direction multiplier method
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Table 2 Five different scene settings

s Mg AWEL BB BRI
1 X X X X
2 N/ X X X
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Table 3 Economic benefits of microgrid A in

different scenarios

o X B FNFE kS kHEE
/JG /Tt /7% /TG /t

1 1584.75 1835.57 1514.58 —1 356.6 1 3370.52

2 1575.71 1893.03 378. 17 1087.14 5 326.03

3 1494.14 1984.99 394.55 1151.01 5 112.99

4 1460.30 2 084.99 0 1198.65 4 953.21

1 201.97 4 841. 84
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Table 4 Economic benefits of microgrid B in

different scenarios

JaE B FRFOL kS wRHFRE

5
R /5 /5 /5% /1

1 1320.71 1837.18 1347.77 —1 950.8 12 744. 34

2 1069.29 1872.64 485.47  541.58 4 517.18
3 1232.36 1954.58 257.93  595.86 4 336.49
4 1 185.93 2 075.88 0 601.18 4 318.76
5 1179.42 2 128.79 0 606.08 4 221.64
x5 AEAHEW CHRMEFKE
Table S Economic benefits of microgrid C in
different scenarios
b 35 W«Jiﬁ Jéf’& ﬁﬁkiif?j‘ﬁ %%% B HE R
/7t /76 /76 /7t /t
1 1544.72 1834.14 1275.35 —1594.2 12 141.1
2 1 453.07 1900.07 457.87  686.24 4 681.43
3 1431.76 1988.85 308.46  742.41 4 494.17
4 1427.13 2 166.08 0 705.26 4 618.02
5 1 440.14 2 127.54 0 723.20 4 416.44
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Table 6 Total revenue for different scenarios

5t W</ 78 iz 4/t FNFE/ 0 SR /O A/ T TERDRA /O BRAECR /¢
1 4 450 5 506 4137 —4901. 6 18 996 41 122 38 255.9
2 4331 5 665 1321 2135. 34 9183 43 527 14 524. 6
3 3898 6 458 960 2 489.29 8 828 44 672 13 943.6
4 4073 6 301 0 2 505. 39 7 869 46 157 13 889. 9
5 4024 6 366 0 2531.18 7 859 46 253 13 479.9
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