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A new approach to voltage control based on HV grid transmission network
reconfiguration during light load period

WANG Xiaoxu', HAO Wenbin?, TENG Yufei’, HU Cangsu®, LI Kun®

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongqing 400044, China; 2. Chendu Power Supply Company, State Grid Sichuan Electric Power Company, Chengdu 610016,
China; 3. State Grid Sichuan Electric Power Research Institute, Chengdu 610016, China; 4. College of Automation,
Chongging University, Chongqing 400044, China; 5. Materials Branch of State Grid East Inner Mongolia Electric
Power Company Limited, Hohhot 010020, China)

Abstract: To avoid bus voltage conducting above the up limit for lack of compensation devices during light load periods,
a new voltage regulation method based on 110 kV urban distribution network reconfiguration is introduced. The strategy
takes example by medium voltage network reconfiguration and considers the restraint of line thermal stability, transformer
capacity and switching power flow on boundary, through changing original 110 kV substation connection mode, finally
optimizes the network voltage deviation degree. Contribution rate index is used to assess the influence of related
substations’ different connection mode on network-wide voltage amplitude, and according to the calculated results, the
grid connection modes are regulated, thus classic heuristic algorithm’s specific disadvantages of slow convergence speed
and curse of dimensionality are avoided. Practical urban grid of Sichuan province indicates that the introduced voltage
regulation method is simple and available, and can greatly optimize the voltage profile of the total network, so it has
bright applying foreground in engineering.
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Fig. 1 110 kV power grid topology
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Fig. 2 Simple schematic diagram of voltage control
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Fig. 3 Equivalent circuit model
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Fig. 4 Flow diagram of voltage adjustment based on

load transferring
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Table 1 Operation mode during Spring Festival
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Fig. 5 Voltage waveform of 110 kV substations before circuit

break during Spring Festival
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Table 2 Parameter comparison before and after

network optimization
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Fig. 6 Voltage waveform of 110 kV substations before

and after network optimization
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