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Fig.1 Simplified model of AC-DC hybrid

system with single-loop DC-infeed
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Fig.2 Simplified model of AC-DC hybrid
system with multi-loop DC-infeed
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Fig.3 Equivalent system with two UHVDC infeeds
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Fig.4 Simplified model for hierarchical infeed
of dual-loop UHVDC
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single-infeed DC system
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Fig.6 Steady-state voltage analysis model of UHVDC
system in hierarchical infeed mode
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MISCR MISCR,=2.300 MISCR,=2.289 MISCR,=3.071 MISCR,=3.172

x2 AORESEERSEEAN

ZimEME NS HRANERKLL

Table 2 MISCR analysis for dual-loop UHVDC in hierarchical infeed mode

i1 LI T 1 LI 2 JERAL N K] LI 4
APy P,=0.32 P,=0.32 P3=0.36 P,=0.36
PP 0.=0.16 0.=0.16 0,:=0.18 0.=0.18

AU 7 G H B AT 7,=0.48 7,=0.65 7,=0.49 7,=0.62

o i B 2R I FR BT Z,=0.091 Z,=0.091 Z4=0.051 7,=0.107

eI B LRI R BT 73=0.051 75=0.098 7=0.098 Z,,=0.073

I i BRI R BT Zu=0.107 7Zy=0.073 74=0.095 7,5=0.095
BB FES 1 AT Zon=0.150 Z.2=0.132 Z.g3=0.134 Zs=0.131
7 BB PR 2 A7 Zo=0.132 Z.2=0.155 Z,23=0.132 Zu24=0.135
TR B BTAL RS 3 47 Z.5=0.134 Z.3=0.132 Z.5=0.150 Z.=0.132
AP S 4 47 Zou=0.131 Zo=0.135 Z3=0.132 Z.u=0.156

MISCR MISCR,=5.38 MISCR,=5.32 MISCR;=5.36 MISCR,=5.30
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A

Steady-state characteristics analysis for AC-DC hybrid system

in hierarchical-infeed mode of multi-loop UHVDC
ZHAO Teng',ZHANG Yan',YE Guanhao®’,ZHANG Can?,WEI Ru®,ZHU Chenxi'
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;

2. State Grid Nanjing Power Supply Company,Nanjing 210000, China)
Abstract: For three infeed modes of multi-loop UHVDC:simply into UHVAC,simply into EHVAC and

hierarchically into UHVAC and EHVAC,the

steady-state characteristics of AC-DC hybrid system are

analyzed in three aspects: MISCR (Multi-Infeed Short Circuit Ratio),AC system steady-state voltage and

UHVDC transmission power limit. A method of UHVDC transmission power limit analysis based on the self-

organized critical slow process is proposed. The effectiveness of the proposed method is verified by
simulating the feeding of a dual-loop UHVDC into AC grid and the results show that,the hierarchical infeed
mode has better MISCR to enhance the voltage support capability of AC grid for UHVDC.

Key words: UHV power transmission; DC power transmission; hierarchical infeed; AC-DC hybrid system;

multi-infeed short circuit ratio; steady-state voltage; power transmission limit; self-organized criticality
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