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Abstract: The over-voltage and increased loss caused by the
integration of large-scale distributed new energy generation
have posed great challenges to the safe and stable operation of
active distribution networks. Especially, the parameter accuracy
of renewable energy generation clusters in a medium- and low-
voltage distribution network is limited, which deteriorates the
performance of model-based voltage control methods. This
paper presents a data-driven distributed voltage control method
for high-penetration renewable energy generation clusters. By
using historical operation data, a high-dimensional linear power
flow equation based on Koopman method is proposed to obtain
high-precision reactive power and voltage sensitivity values.
Besides, the distributed subgradient iteration direction is tuned
based on the sensitivity obtained by data-driven power flow,
and efficient peer-to-peer distributed iterative voltage control is
realized for the renewable energy generation cluster. The case
study verifies the performance of the proposed method and
validates that the method exhibits faster convergence and better
control results than the distributed method based on model

parameters.

Keywords: renewable power cluster; incomplete model; data-
driven; distributed control; subgradient algorithm; voltage
control
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Fig. 1 Notation of voltage control model of cluster
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Fig.2 Framework of distributed control
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Fig.3 Data-driven distributed voltage control framework
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Fig. 4 Voltage control performance in the 33-bus system
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Table I Comparison of convergence in the 33-bus system
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Table 2 Comparison of convergence in the 69-bus system
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