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Fig.1 Topology of multi-terminal ringlike DC
distribution network
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Table 1 Types of converter control
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Fig.2 Processing steps of converter
droop control
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Fig.3 Flowchart of algorithm
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Table 2 Results of power flow calculation
for constant voltage control
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Table 3 Results of power flow calculation
for droop control
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Table 4 Results of power flow calculation for
converter operating mode changeover
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Table 5 Comparison of algorithm convergency
among algorithms
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Abstract: An improved Zbus Gauss algorithm is proposed for the AC-DC hybrid distribution network with
multi-terminal flexible interconnection under droop control. The DC voltage reference given by the droop
control curve is adopted to solve the AC-DC power flow and determine the steady-state calculation point of
active power,based on which,the DC voltage is updated according to the droop control curve and the
updated steady-state calculation point of DC voltage is used to solve the AC-DC power flow until
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3. School of Electrical Engineering and Information,Southwest Petroleum University,Chengdu 610500, China)
Abstract: Based on the relationship among branch power,branch power loss and node injection power,a
power flow algorithm for weakly meshed distribution system is deduced,which establishes a hybrid matrix to
simultaneously process the link branches,slack buses and PV nodes for simplifying the calculation. It takes
the power-flow rather than the complex current phasor as the variable to calculate the reactive and active
powers respectively. The calculative results for multiple cases prove that,with higher calculation efficiency,
the calculation accuracy of the proposed method reaches those of the Newton-Raphson method and the loop
theory based method. After simplification,the proposed method has even faster calculation speed and higher
calculation accuracy.

Key words: distribution network ; power flow; weakly meshed network ; power variables; PV nodes;

combined calculation



