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Fig.1 Schematic diagram of regional gird interconnection
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Fig.2 Schematic diagram of south and north corridors for
project connecting Chongqing and Hubei Power Grid
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Fig.3 Structure of the system
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Fig.4 Structure of control system
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Fig.5 Electrical damping coefficient without flexible HVDC
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Fig.6 Electrical damping coefficient with flexible
HVDC for different transmission powers
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Fig.7 Structure of subsynchronous damping control strategy
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Fig.8 Flexible HVDC transmission control system with
hybrid damping control strategy
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Fig.9 Comparison of system electrical damping coefficients
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Fig.12 Active and reactive power with different
subsynchronous damping control strategies
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Verification for security measures of smart substation based on communication state matrix
GAO Xu',MA Yingxin', WANG Ke’, TANG Xiangying”,JIANG Zhihan' ,GAO Xiang’ ,HU Yan®
(1. State Grid Jibei Electric Power Company , Beijing 100053, China
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China;
3. Shanghai Yihao Automation Co.,Ltd.,Shanghai 201204, China)
Abstract: Due to the application of network communication for smart substation, the security measures of secondary
equipment become implicit and complicated , which makes it difficult to verify correctness of the security measures. A
strategy for the verification of security measures for smart substations is proposed. Firstly,based on SCD( Substation
Configuration Description) file, ICD(IED Capability Description) file and SPCD ( Substation Fiber Physical Circuit
Description) file,the static topology model of the secondary equipment for smart substations is constructed ,and then
the corresponding state of the secondary equipment is read. Then the verification method for security measures of
smart substations based on communication state matrix is proposed , which reads the step set of security measure ope-
ration , checks each step of the security measure operation and checks whether the operation will cause mis-locking or
mis-action of the protection. On the basis of the security measure operation verification , the isolation verification is
performed to verify whether the effective isolation between the inspection equipment and the operating equipment is
implemented. Through the case study of a substation accident and a 220 kV smart substation , the effectiveness of the
proposed verification method for security measures is verified.
Key words:smart substations ;static topology model ; security measures of secondary equipment ; communication state
matrix ; operation verification ;isolation verification
L
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Effect analysis of back-to-back flexible HVDC connecting Chongqing and Hubei Power
Grid on sub-synchronous oscillation characteristics
WANG Xiaoyu, YANG Jie, WU Yanan,PANG Hui, KONG Ming
(State Key Laboratory of Advanced Power Transmission Technology , Global Energy Interconnection
Research Institute Co.,Ltd. ,Beijing 102200, China)
Abstract ; The potential factors causing subsynchronous oscillation in Fengjie plants are analyzed before and after the
operation of back-to back flexible HVDC transmission project connecting Chongqing and Hubei Power Grid. The
damping characteristics of system in each frequency band are analyzed by complex torque coefficient approach com-
bined with time-domain simulation,and the risk of sub-synchronous oscillation of Fenjie plants before and after the
project operation is analyzed in terms of mechanism. On this basis, a hybrid damping control strategy is designed
using multi-dimensional controllable characteristic, flexible and fast control characteristic of flexible HVDC. The ty-
pical working conditions are simulated ,and results show that the proposed control strategy can make the system re-
cover to steady state more quickly than the traditional control strategy.

Key words : flexible HVDC ; sub-synchronous oscillation ; damping characteristics ; hybrid damping control



