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Novel multiport hybrid DC circuit breaker suitable for flexible DC grid
ZHANG Shuo,ZOU Guibin, WEI Xiuyan,ZHANG Chengquan
(School of Electrical Engineering,Shandong University,Jinan 250061, China)

Abstract: The HCB(Hybrid DC Circuit Breaker) has been considered as an ideal way to isolate the fault
on DC-side of flexible DC grid. However,its high cost has seriously limited the feasibility of its large-scale
application. In addition, the high fault probability of the overhead lines requires HCBs to have adaptive
reclosing capability. Therefore, a novel MHCB (Multiport Hybrid DC Circuit Breaker) suitable for flexible
DC grid is proposed, its control strategies in the stages of fault isolation and adaptive reclosing are put
forward, its working principle and internal dynamic process are analyzed in detail, and the design method
of key parameters is deduced. The electromagnetic transient simulations and physical experiments under
different working conditions show that the proposed MHCB greatly reduces the manufacturing cost by sharing
the expensive main breaker by multiple DC lines,reduces the energy dissipation time and capacity require-
ment of the arresters by bypassing the fault line and the current-limiting reactor on it,and has the adap-
tive reclosing function that is simple to control and easy to implement.

Key words:flexible DC grid;multiport hybrid DC circuit breaker;overhead line;arrester;adaptive reclosing
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Grey-box impedance identification and impedance aggregation analysis
method for multiple grid-connected inverter system
LIU Qiyu',LI Yonggang',WANG Yue’, WU Binyuan', HUANG Qilin', WANG Ou’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Baoding 071003, China;

2. Nantong Power Supply Subsidiary Company of State Grid Jiangsu Electric Power Co.,Ltd.,Nantong 226006, China;

3. Information and Communication Branch,State Grid Liaoning Electric Power Supply Co.,Ltd.,Shenyang 110002, China)
Abstract: The problem of harmonic oscillation in new energy power generation network is prominent. The
key to analyze this problem by impedance analysis method is the correct choice of aggregation path. For
this, an impedance aggregation method of multiple grid-connected inverter system considering zero-pole can-
cellation is proposed. The establishment process of new energy power generation network and its corre-
sponding impedance network is explained,and the aggregation process of new energy power generation
impedance network is shown. Based on the gray-box background, the impedance models of grid-connected
inverter, reactor and capacitor are obtained by vector fitting algorithm. The possible zero-pole cancellation
phenomenon in the impedance aggregation path is analyzed theoretically. A multiple grid-connected inverter
system is built in MATLAB / Simulink for simulation, different impedance aggregation paths are selected,
and the system stability is analyzed by impedance analysis method to further verify the effectiveness and
practicability of the proposed aggregation method.

Key words: grid-connected inverter; impedance-based analysis; grey-box; vector fitting algorithm; impedance

aggregation path;zero-pole cancellation
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Table A1 Key parameters of test system

ZH A
T4 n 3

FIE U Uge 500 kV

BT AR AR FUE Ures 800 kV

W S5 30 M. Legi—Leqs 20 mH

PRV FE P8 F A Lgi—Lss 100 mH

OHL;—OHLs £ B K 5 100 km, 80 km, 60 km

B KPR 2 e L 9.03 mQ/km

B A 2 I oK AE 2.06 mH/km
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Table A2 Comparison of key parameters between MHCB and modular cascaded HCB

) 03B TR AR FE REIN A] - SRA R E . e . -
BARTE S — — AR TR R
OHL, OHL, OHL; IGBT #ith 4
LI HCB 7.96 ms 8.04 ms 5.74 ms 1783 71253 88.2 MJ 3039 Jirt
MHCB 350ms  391ms  3.09ms 178 646 21.9 MJ 921 JiJt
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Fig.A6 Experimental platform and topology of test circuit



RA3 ZHFEXESHY
Table A3 Key parameters of experimental platform

S HUE a5
Fi5E U 100 V
LR L1, Lsor Lea 10mH, 2mH, 10 mH
SERRLRER B Ly, Loy Ls 3mH, 3mH, 3mH
fif B Ry, R2 100 Q, 100 Q
FERE AR Ry 10
PR FELFH Re 200 Q
FE B BE 14D101K
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