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Dual-time-scale Intelligent Voltage Control Strategy for Distribution Networks with
High-penetration Distributed Photovoltaics
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Abstract: Aiming at the problems such as voltage limit violation, increased network loss and frequent
operation of mechanical voltage regulation equipment that are prone to occur in distribution networks with a
high proportion of distributed photovoltaic access, a dual-time-scale voltage regulation strategy based on
reinforcement learning is proposed. Firstly, a dual - time -scale voltage regulation optimization model for
distribution networks is constructed, with node voltage deviation and system network loss as the optimization
objectives, and the operation constraints of mechanical voltage regulation equipment are considered.
Secondly, on the slow time scale, the on-load tap changer (OLTC) and parallel capacitors are taken as the
control objects, and the deep Q-network (DQN) is used to achieve discrete decision-making of mechanical
voltage regulation equipment. Then, on the fast time scale, the inverter group is taken as the control object,
and the ASRN - MAD3PG algorithm is used to achieve rapid reactive power regulation. Finally, the
effectiveness of the proposed model and solution method is verified through case studies.
Keywords: distribution network voltage regulation; dual time scales; intelligent control; multi-agent reactive

power optimization; OLTC/shunt capacitors
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