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Fig.1 Schematic diagram of AC distribution

network interconnection system

oM B R R, VSC-A SR AE LU LR
P, DR E RN HL T 5 VSC-B R HTSE Ty R 45
i1, T T RGN AL R D AR/ N BT 1
HHAE AP 2 (b) AT 2(e) i o

dq / abc|—

dq / abc—

(¢) VSC-B E Ryl R
B2 FHEEREBREESEWMEFIER

Fig.2 Structure and control block diagram of

flexible DC interconnection device
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Fig.3 Block diagram of ICR control
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Fig.4 Schematic diagram of ICR control principle
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Fig.5 Bode diagrams of DC side and AC side

before and after impedance reshaping
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Fig.8 Simulative results under ICR control
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Analysis of impedance stability and impedance coordinated reshaping control for
flexible DC interconnection device in AC distribution network
TIAN Yanjun',WANG Kun',PENG Fei',MENG Fangi’, WANG Yi'
(1. Hebei Key Laboratory of Distributed Energy Storage and Microgrid,
North China Electric Power University, Baoding 071003, China;
2. State Grid Changzhou Power Supply Company,Changzhou 213004, China)

Abstract: For the flexible DC interconnection device in AC distribution network, when the power direction
changes, the negative impedance will sequentially exist on DC side and AC side of the constant power-con-
trolled converter in device,reducing system stability. In order to solve this problem,an impedance coordinated
reshaping control strategy is proposed. Firstly,the structure of the flexible DC interconnection device in dis-
tribution network is introduced. Secondly,the small-signal models of impedance at each port of the converters
on both sides under bidirectional power transmission are established to explore their impedance characteris-
tics. Thirdly, the working principle of the proposed control strategy is analyzed, the reshaped impedances
are remodeled, and the system stability before and after impedance reshaping is compared and analyzed.
Finally,the effectiveness of the proposed control strategy is verified by MATLAB / Simulink simulation model
and experimental platform. The results show that the proposed method reshapes the negative impedances of
both DC and AC sides into positive impedances through coordinative effect,and can simultaneously improve
the stability of both sides of converter.

Key words: AC distribution network; flexible DC  transmission; electric converters ; small-signal modeling; sta-

bility analysis;impedance coordinated reshaping control
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