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Integrated management and control strategy for a microgrid group in an AC distribution system

LU Zhilin, SONG Jian
(College of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: A microgrid cluster is located in a multi node distribution network system. Most current research focuses only
either on the control strategy or energy scheduling problem of the microgrid cluster, but not on both problems together.
Therefore, an integrated management and control strategy of joint optimization of upper scheduling and lower control is
proposed. The upper scheduling system uses an optimal power flow algorithm based on second-order cone optimization to
schedule the energy of the multi node system, and interacts with the real-time information of the microgrid group in the
node. An improved hybrid optimal control strategy is proposed in the lower microgrid group control system. This can
eliminate the uneven distribution of reactive power, improve the dynamic performance of active power, and ensure the
consistency and stable convergence of voltage and frequency. When the load exceeds the maximum generating power of
the microgrid group after a sudden change, the power demand of the microgrid group is taken as the linkage standard of
the upper and lower layers, and the upper layer is called on to reallocate the power flow according to the new power
demand, and an updated reference signal is transmitted to the lower layer through the communication network to carry out
an organic linkage of regulation and control, so as to ensure the stability of the system. The simulation results show that
the integrated management and control strategy can greatly improve the stability, reliability and anti-interference of the
system.
This work is supported by the National Natural Science Foundation of China (No. 61364027).
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Fig. 1 Structure diagram of 30 node model with microgrid cluster
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Fig. 2 Flow chart of dispatching and control strategy
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Table 1 Output of each generating unit is scheduled to

be dispatched from 08: 00 to 09: 00

RS Pc/MW Qc/Mvar
1 10.01 -8.56
2 16.69 9.44
5 113.37 23.39
8 44,65 39.86
11 72.57 24
13 54.26 18.65

7% 2 08:00—09: 00 FREFMAMKIGE & KL EHEL S
Table 2 Output of each generating unit after power
flow re-planning from 08: 00 to 09: 00

bR S Pe/MW Qc/Mvar
1 10.00 -8.62
2 16.72 9.58
5 113.78 23.89
8 44.9 39.98
1 72.49 24
13 54.67 18.76
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Fig. 11 Comparison chart of frequency change of
microgrid 1 in microgrid group 2
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7 3 15:00—16: 00 HATITXIEAE & LB EL 1

Table 3 Output of each generating unit is scheduled to

be dispatched from 15: 00 to 16:00

1 bR Pc/MW Qc/Mvar
1 10.01 -7.85
2 14.43 7.01
5 103.25 20.46
8 38.49 34.23
11 7131 24.00
13 47.19 16.27

7 4 15:00—16: 00 FER EFMXIE & LBAAEL 1
Table 4 Output of each generating unit after power
flow re-planning from 15: 00 to 16: 00

T EbR S Pc/MW Qc/Mvar
1 10.00 -7.85
2 14.45 7.00
5 103.54 20.76
8 38.47 34.23
11 71.35 24.00
13 47.18 16.27
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