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Fig.1 Flow chart of power supply capability evaluation
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Fig.2 Schematic diagram of interconnections
among main transformers in system
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Fig.3 Relation between reliability constraint
and total supply capability of system
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Fig.4 Relation between reliability index
and supply cost of unit load
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Power Supply Capability Evaluation of Medium Voltage Distribution System Considering Reliability

LIU Hong', LI Jifeng', ZHANG Jiaan®, SUN Hao', LIU Wei®, QU Gaogiang"

(1. Key Laboratory of Smart Grid of Ministry of Education (Tianjin University), Tianjin 300072, China;
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4. Economic Research Institute of State Grid Ningxia Electric Power Company, Yinchuan 750011, China)

Abstract: The existing power supply capability evaluation method based on N —1 safety criterion as rigid constraint can bring
about excess margin. To remedy the situation, a power supply capability evaluation method of medium voltage distribution
system considering power supply reliability is proposed. Firstly, a nonlinear mathematical model is developed with total supply
capability as the objective and power supply reliability as the main constraint. Secondly, by referring to the notion of feeder
partition, the sequential Monte Carlo simulation method is used to evaluate the reliability of distribution system including the
main transformer. And based on the analytic relationship between the typical type of the users and its load, a relationship
between the power supply capability and reliability is built by increasing the load and the number of users. Finally, based on the
genetic algorithm, a power supply capability optimal solution method is designed to meet the demand of a certain reliability
index. Results of the numerical example indicate that the method can effectively release the power supply capability of
distribution system and tap the potentialities of power supply.
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