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GAT-GRU Based Reactive Power Optimization for Distribution Networks With

High-penetration Distributed Renewable Energy
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attention networks, GAT) &54 I J# PR HIC (gate recurrent
unit, GRU) £ M4 XTEL R A TC O Ak s, 2T
GAT-GRU M4, 04T o (B AH A FRAE 4 [R] B 3 BT i
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Abstract: Reactive power optimization plays an important
role in voltage control, power flow distribution and overall
stability of the distribution network. At present, the distributed
grid connection of highly penetrated new energy and the
increasing diversification of load have brought great challenges
to the stable operation of the power grid. The timeliness and
accuracy of traditional reactive power compensation methods
can no longer meet the requirements of low-cost and high-
quality power supply under the current complex power grid
background. In view of this, in this paper we employ graph
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Project Supported by National Natural Science Foundation of
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attention networks (GAT) and gated cycle unit (GRU) neural
network to make optimal decisions on the reactive power of the
distribution network. Based on the GAT-GRU network, we
capture the correlation characteristics among nodes and acquire
the temporal dependency of distribution network properties.
The reactive power optimization problem of the distribution
network is solved through the cooperation of reactive power
regulation equipment and intelligent flexible switch (SOP).
Finally, an improved IEEE 33-bus distribution model is used to
validate the proposed method. The results indicate that the GAT-
GRU network has good effects in voltage control, network loss
optimization, and other aspects, thereby confirming the
effectiveness and superiority of the proposed method in reactive

power optimization.

Keywords: reactive power optimization; power distribution

network; graph attention networks; gate recurrent unit (GRU);

distributed new energy; soft open point (SOP)
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Table 2 Average active power loss under
different penetration rate

GA-PSO NSGA-I  GAT-GRU

MISOCP PPO

Bk /KW kW /kW kW kW

AL 202.680 202.680 202.680  202.680  202.680
20%  197.802 187.435 136.632  130.814  128.400
30%  176.621 154.077 130.788  124.746 118.659
50%  142.334  136.082 118971  108.417 104.258
60%  128.095 117.792 106.658  97.212 95.574
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Table 3 Average voltage offset under
different penetration rate

% MISOCP  PPO GA-PSO NSGA-Ml  GAT-GRU
/pu /pu /pu /pu /pu
ALHT  0.0869  0.0869  0.0869 0.0869 0.0869
20% 0.0537  0.0497  0.0461 0.0455 0.0449
30% 0.0492  0.0467  0.0456 0.0451 0.0445
50% 0.0461  0.0452  0.0443 0.0438 0.0433
60% 0.0468  0.0459  0.0448 0.0446 0.0444
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