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Fig.1 Topology of AC-DC hybrid distribution network
with multi-converter in parallel
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Fig.3 Flowchart of algorithm
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Table 1 Parameters of converters
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Table 3 Parameters of converters
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O L = T L

(MV-A) A B
VSC,, 1 0.01 1 0.03
VSC,, 1 0.02 1 0.03
VSC,, 1 0.02 1 0.05
VSC,, 1 0.025 1 0.05
VSCy, 1 0.003 1 0.03
VSCy, 1 0.002 1 0.03
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Table 4 Calculative results of converter
active power and voltage
e i U/ kW HLE
VSC, -1.003 49 1.000 29
VSCy, -15.501 74 1.000 29
VSC,, -0.035 99 1.001 00
VSC,, -10.028 79 1.001 00
VSCs, 16.758 86 1.000 14
VSCs, 40.138 29 1.000 14
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Power flow calculation method for AC-DC hybrid distribution network

with multi-converter in parallel
PENG Ke,ZHANG Cong,CHEN Yu, XU Bingyin,ZHAO Yanlei
(College of Electrical and Electronic Engineering, Shandong University of Technology ,Zibo 255000, China)

Abstract ; The power flow calculation for AC-DC hybrid distribution network with multi-converter in parallel is stu-
died ,and a power flow calculation method based on virtual master-slave strategy is proposed. The DC bus with multi-
converter in parallel is regarded as the balance node, whose power balance equation and the droop characteristic
equation of U, =f(P) are used to define the converter with the first numbered node as the virtual master converter.
The relational expression between the power of virtual master converter and droop characteristic curves of other con-
verters is derived and the power of virtual master converter and DC voltage of the bus are solved. The other conver-
ters are defined as the virtual slave converters,whose power are updated according to the droop characteristic equa-
tion of P=f(U,, ). Then,the power flow calculation problem that the voltage of balance node is controlled by multi-
ple converters at the same time is solved. The validity and correctness of the proposed calculation method are verified
by the case study.

Key words: AC-DC hybrid distribution network ; converters in parallel ; virtual master-slave ; power flow calculation



