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Research on the automatic power control system of the photovoltaic—storage collaborative

integrated smart energy station
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Abstract: To maximize the revenue of adjustable loads participating in power market ancillary services, it is imperative to
enhance the automatic control on adjustable loads. In view of the large adjustable capacity and fast response speed of
photovoltaic—storage collaborative smart energy systems, the basic requirements for the integrated smart energy’s control
systems participating in automatic power control (APC) ancillary services are proposed based on the adjustable load
assessment and compensation indicators in the Implementation Measures for East China Regional Power Grid Operation
Management and Implementation Measures for East China Regional Power Ancillary Service Management. Then, a complete
three-level control system architecture is constructed, including multi-scale load forecasting, APC response strategy
optimization and bottom-level collaborative control. The deployment and typical monitoring interfaces of the control system
are given. Project practices show that this control system can achieve fully automatic and economic APC response for
photovoltaic-storage collaborative smart energy, providing reference for similar park-type integrated smart energy stations
participating in APC ancillary services and the design of bottom-level control system.
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Fig. 1 Energy flows of the integrated intelligent energy system

with photovoltaic and energy storage units
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Fig.9 Monitoring screen of load forecasting (screenshot)
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