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Optimization method of regional grid current control considering VSC
and multiple types of flexible devices

XU Qiang', WANG Youjun', TIAN Honggiang”, DU Lulu'

( 1. State Grid Chuzhou Power Supply Company, Chuzhou 239099, Anhui, China;
2. State Grid Anhui Electric Power Co. , Ltd. , Hefei 230022, Anhui, China )

Abstract: Aiming at the difficulty of the existing grid current calculation method to meet the demand of regional grid control of direct
current transformer interconnection, the study proposes an optimisation method for regional grid current control based on the three types of
flexibility equipments, including voltage source converter and direct current transformer, direct current power system, and direct current
controller, are taken into consideration. A mathematical model for the optimisation of tidal current control is constructed by establishing the
constraint function for the variation of the parameters of the voltage source converter and the three types of flexible devices, and then a
multi-objective genetic algorithm is used to solve the model. Simulation validation shows that the grid voltage unbalance and deviation
obtained by solving the proposed method are 0. 64% and 0. 13% , which are 41. 82% and 93. 09% lower than those before optimisation,
respectively. The results show that the proposed method can achieve the optimal control of regional power grids taking into account a variety
of equipment as well as constraints, and can significantly improve the voltage imbalance and deviation in regional power grids, reduce the
losses in the grid, and improve the voltage quality during the operation phase. The calculation method of grid current control based on
considering the variation of parameters of voltage source variator and three kinds of flexible equipment has feasibility and application
significance in voltage control.

Keywords: VSC; flexible equipment; regional grid; trend control; voltage unbalance
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Fig. 1 Decision variables of the regional power flow

control optimization model
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Tab. 1 Range of values for constraint-related parameters
ZH HUE ZH WA
Vi(t) 712.50~787.50 V X, (1) 400.00 V
Vi(e) 712.50~787.5 V X_(v) 400.00 V
m, (1) 1.696~2.072 Vi(t) -200. 00~200. 00 V
m_ () 1.696~2. 072 Vores (1) 0~37.50 V
a(t) 0~0. 059 Vepe- (1) 0~37.50 V
o(1) 0~0.059 - -
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200 o tppwun

—O— e

n

o

o
n

TE B H Al 2 141 /%

4:00 800 12:00 16:00 20:00 24:00
A ZI

(b) A& IE A B I 2548 B %) L

0
0:00

5 MUBIEHRERESATEERIILL
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