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Design of Dispatching Architecture with Partition Aggregation and
Hierarchical Scheduling for Market-Oriented Virtual Power Plants

ZHANG Yang', NIU Zhenyong', CHEN Haoyong’, WANG Li', LI Dongxu', HU Linlin'

(1. Guangzhou Power Supply Bureau of Guangdong Power Grid Co. , Ltd. , Guangzhou 510620, China; 2. School of Electric
Power Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The construction of virtual power plant (VPP) is now in the ascendant. It is necessary to comprehensively consider the
economic requirements of VPP operators and the safety requirements of power grid for the participation of virtual power plants in grid
dispatching. However, under the current power system information security requirements, the market-oriented virtual power plant
operators have no aceess to the grid topology and real-time power flow information, and it may bring serious security risks to the
power grid with the increase of aggregated resources in VPPs. The definition of virtual power unit is put forward based on the current
situation of power dispatching system in China. Moreover, a dispatching architecture with partition aggregation and hierarchical
scheduling for market-oriented VPPs is prospected from the aspects of partitional aggregation construction method of virtual power
units, multi-level scheduling mode for VPPs and way of VPPs participating in the power market. Finally, an example shows that the
dispatching architecture proposed can support the VPPs to participate in power grid dispatching and market transactions safely and
economically without the grid topology information.
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Tab.1 Measurements and limits of power equipment in Fig. 3

B R ATR WEMW IR RE/MW L Al EE I /MW
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B6 42 50
B7 5 50
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B9 22 30
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L2 92 150
A
L3 40 50
L4 20 30
F1 5 20
F2 5 20
F3 0 20
F4 5 20
TRk F5 17 20
F6 -5 20
F7 10 20
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F9 15 20
bl 0 10
b2 5 10
b3 6 10
b4 -5 10
fic s b5 10 10
b6 5 10
b7 5 10
b8 5 10
b9 6 10
Ul 0 —6~6
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U3 -6 -5~5
F P U4 4 -5~5
Us -9 -1~1
U6 -5 -5~5
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Tab.3 Power grid constraints of virtual power units in Fig. 3
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R MW MW
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Fig. 9 Power deviations of easily overrun equipment of each

scene
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