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Research on Enhancement Methods for Distributed Generation Carring Capacity in Distribution
Networks Based on Active Regulation
WANG Bing', ZHOU Yan', ZHU Lili', ZHANG Jiangtao', JIA Mengqing', WANG Song’, LI Jiang’
(1. Luoyang Power Supply Company, State Grid Henan Electric Power Company, Henan Luoyang
471000, China; 2. College of Electrical Engineering, Shanghai University of Electric Power,
Shanghai 200090, China)

Abstract: As the penetration rate of distributed generation in distribution networks continues to increase
and various automation technologies keep evolving, the active regulation technology of distribution networks
has also become increasingly mature. To further increase the carrying capacity of distributed generation, in
this paper a method for enhancing the distributed generation carrying capacity in distribution networks
based on coordinated active regulation of reactive power compensation devics and inverters is proposed. The
Weibull and Beta distributions are adopted to respectively characterize the stochastic nature of wind and
photovoltaic(PV) power outputs, and typical source-load scenarios are generated by combining Monte Carlo
simulation with K-means clustering. A coordinated control mechanism integrating inverter voltage-reactive
power(volt-var) droop control and a nine-zone diagram strategy for reactive power compensation devices is
constructed so to achieve the complementary coordination of rapid local response and continuous optimization.
Furthermore, a multi - objective chance - constrained programming model is set up to co - optimize the
distributed generation carrying capacity and system operating costs. The Non-dominated Sorting Genetic
Algorithm IT(NSGA - II ) and an information entropy - based fuzzy comprehensive evaluation method are
used to screen the optimal planning scheme. Finally, the modified IEEE 33 -bus distribution system is
simulated. The results show that the proposed coordinated regulation approach can effectively increase the
distributed generation carrying capacity and successfully mitigate capacity loss even under fault conditions.

In the planning analysis, the confidence level of the chance constraints can be determined in accordance
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with the actual grid conditions of the power grid, providing technical support for the collaborative planning

of renewable energy and distribution networks.

Keywords: distribution system; distributed generation; carrying capacity; chance-constrained program-

ming; NSGA-II algorithm
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Table 2 DG carrying capacity enhancement in distribution networks through different control measures
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Table 4 DG carrying capacity enhancement in distribution networks through different control measures
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Table 5 DG carrying capacity at various confidence levels
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Fig. 7 DG carrying capacity at various confidence levels
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