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Flexible Resource Aggregation Regulation Method Considering Dispatching Performance and
Economic Benefits

LIU Keyan!, JIA Dongli', LI Zhao', WANG Shuai', ZHANG Xin?, HU Sijia®
(1. China Electric Power Research Institute, Beijing 100192, China;

2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to adapt to the development trend of large-scale access of distributed resources and loads as well as
power market reform, it has gradually become the industry consensus that the flexible source and load of the distribution
network participate in the regulation in the form of clusters. Relying on the “centralized-distributed” regulation architec-
ture including “cluster partition, external feature calculation, instruction decomposition, and disaggregation”, we
constructed a flexible re-source partitioning index system and implementation strategy after considering both the sched-
uling performance of the distribution network and the profit of the aggregator. Firstly, we designed a comprehensive
evaluation index system to measure the performance of different cluster division methods participating in power grid dis-
patching and the income level of aggregation subjects. Then, aiming at the sample shortage of cluster division method that
might be encountered in the actual execution process, we designed a sample generation and screening mechanism after
considering the active and reactive power-voltage coupling characteristics of the distribution network. At the same time,
in the process of “external feature calculation”, we proposed a dimension reduction model simplification method of flexi-
ble resource output range, which effectively reduced the difficulty of solving external feature of clusters. In the process of
“disaggregation”, we introduced the economic profit objective function of adjustable objects, and the fuzzy method was
used to transform this objective and the minimum scheduling error into a single objective function, which took into ac-
count the scheduling performance and the economic profit of adjustable resources in the cluster partition process. The
simulation analysis results show that the excellent cluster partitioning scheme obtained by the proposed method not only
has the instruction tracking performance comparable to independent control, but also increases the economic benefit by
6.4%,and the active network loss and voltage deviation rate are reduced by 1.2% and 0.6%, respectively.

Key words: dispatching performance; aggregator revenue; index system; cluster partition; cluster regulation
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