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Coordination between superconducting current limiter and high voltage
DC circuit breaker in DC grid
ZHAO Jianpeng' ,ZHAO Chengyong' ,XU Jianzhong' ,GUO Chunyi'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China)
Abstract; In order to mitigate the contradiction between the maximum cut-off time and the cut-off short-circuit ca-
pacity of the DCCB(DC Circuit Breaker) in DC grid,the method of suppressing DC fault current by SFCL( Super-
conducting Fault Current Limiter) is studied,and the scheme of coordination between SFCL and DCCB is proposed.
The current limiting characteristics of SFCLs with different resistance values are analyzed, and different influence
factors including superconductor parallel resistance value and current limiting reactance are compared, based on
which , the sequential coordination conditions of SFCL. and DCCB in pole-to-pole fault are proposed. The model of
five-terminal DC grid is built in PSCAD/EMTDC. The simulative results verified the fault current limiting characte-
ristics of SFCL. By reasonably selecting parameters and reactor values of SFCL, the fault current can effectively be
suppressed , the energy dissipated by the energy dissipation branch of DCCB can be reduced, and the fault isolation
process can be accelerated.
Key words: DC grid ; superconducting current limit; DC circuit breaker ;sequential coordination
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Complementary controller of HVDC based on multi-state
Markov model and inverse optimal theory
LIU Ziwen'? MIAO Shihong'* LI Lixing"*, WEI Dehua'?,CHAO Kaiyun'? ,FAN Zhihua'"
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology ,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology , Wuhan 430074, China;
2. Hubei Electric Power Security and High Efficiency Key Laboratory,School of Electrical and Electronic Engineering,
Huazhong University of Science and Technology , Wuhan 430074, China)
Abstract : The complementary controller of HVDC ( High Voltage Direct Current) can efficiently improve the stability
of AC/DC hybrid power system. However, the interaction of simultaneous continuous time dynamic and discrete
event under large random disturbances raises hybrid characteristics in a power system. As a result, traditional model-
ling methods based on a fixed operating condition cannot accurately describe the system operating states. To address
this problem,a complementary controller of HVDC based on the multi-state Markov model and inverse optimal theory
is proposed. Firstly,the multi-state Markov model of the multi-zone AC/DC hybrid power system is established. On
this basis, the inverse optimal back-stepping control strategy of AC/DC hybrid Markov system is proposed, which
transforms the optimal control problem of nonlinear systems to the problem of solving the asymptotically stable control
law. The proposed strategy can not only ensure the system robust stability under random disturbances,but also solve
the global optimization problem of the system with nonlinear characteristics, at the same time , avoid solving the HJI
partial differential equations,which facilitates engineering applications. When choosing control parameters, the state
transition rate of Markov system is replaced by the equipment outage rate,which can satisfy the system multi-state
characteristics ,and avoid the difficulties caused by the operating complexity of actual system. Simulative results show
that the proposed complementary controller of HVDC is more effective in improving the transient performance of
AC/DC hybrid power system compared with traditional controllers.
Key words: AC/DC hybrid power system; HVDC ; complementary control ; multi-state Markov model ; random distur-

bance ;inverse optimal theory
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