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Design of Wind-Solar-Storage Collaborative Integrated Energy Management Platform
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Guodian United Power Technology Co., Ltd.

[Abstract] Driven by the "Dual Carbon" goal, wind—solar—storage hybrid power stations have become a vital
component of the new—type power system. Conventional energy management platforms for wind farms can
hardly adapt to the collaborative operation requirements of multiple power sources. Aiming at engineering
challenges including stochastic fluctuations of wind and solar output, stringent assessment on power prediction,
and numerous small—disturbance working conditions for primary frequency regulation, this paper investigates
the design of a wind—solar—storage collaborative integrated energy management platform. Firstly, the
architecture of traditional wind—farm energy management systems is reviewed, and their technical deficiencies
for hybrid new—energy power stations are analyzed. Secondly, the operating characteristics of wind power,
photovoltaic power and electrochemical energy storage are compared from the perspectives of output patterns
and multi—timescale dynamics. The physical mechanism whereby photovoltaic—storage systems undertake fast
regulation tasks while wind power performs steady—state power adjustment is illustrated. On this basis, the
layered architecture of the integrated energy management platform is elaborated to realize core capabilities such
as power prediction deviation compensation, differentiated primary frequency regulation, optimal charging and
discharging of energy storage, and whole—station collaborative power dispatching. The proposed architecture
can give full play to the complementary advantages of various power sources, take grid—connection assessment,
grid frequency support and equipment operational safety into account, and provide theoretical references for
intelligent management—control and engineering practice of wind—solar—storage hybrid power stations.

[Key words] Energy management, wind—solar—storage collaborative control, power control, primary frequency

regulation, data fusion
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