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Bi-level Model Based on Functional Units for Optimizing High-level Voltage Distribution Network
JIN Yong'?, LIU Junyong', ZHANG Xi', LI Yang', LIU Youbo', ZUO Kunyu'

(1. School of Electrical Eng. and Info., Sichuan Univ., Chengdu 610065, China; 2. State Grid Chengdu Electrical Power Bureau, Chengdu 610016, China)
Abstract: In order to mitigate the complex congestion problem of urban power transimission network, a load transferring strategy for high-level
voltage distribution network (HVDN) with a novel bi-level programming model based on functional units (group) was presented. In the bi-level
model, the upper model was designed to guide the reasonable load allocation of the system and balance the transformer capacity and load, so the
channel allocation factor and load-capacity coordination were both taken as the particle coding of PSO, and then the load pre-allocation of the sys-
tem was determined by the channel allocation factor and load-capacity coordination; The lower model was established to reflect the closing de-
gree of the channel allocation factor and the actual load distribution identified by available power supply marix. Therefore, the actual load alloca-
tion and load-capacity coordination of the lower model whould be close to those of the upper. The objective function for the whole model was the
sum of the upper and lower, where the load pre-allcation and feedback were interactively executed and the optimal balance of the system load
whould be got under the power flow checking. At last, the transferring sequence was determined by fuzzy evaluation with discrete binary code to
assess the operational security which is the best scheme of continues operation. The proposed model can be efficiently solved for online analysis
and was verified by using the practical HVDN of an urban power system.

Key words: high-voltage distribution network (HVDN);load transfer;functional units (group);PSO;fuzzy evaluation;transfer sequence
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Fig.7 Schematic diagram of model programming
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Tab.1 Initial load ratio of 220 kV substations
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Tab.2 Initial load ratio of 220 kV lines
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Tab.3 Transferring action group for switches
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