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Table 1 Main technologies and characteristics of four hybrid simulation platforms
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Table 2 Comparison of simulation accuracy
among four interfacing schemes
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Fig.2 Comparison of DC power at electromagnetic side
between parallel sequence and serial sequence
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Improved process-level networking scheme of smart substation
LI Hui,LIU Haifeng,ZHAO Yongsheng,Ll Zhenwen, CHEN Hong

(State Grid Hunan Electric Power Corporation Research Institute,Changsha 410007 ,China)
Abstract: An improved process-level networking scheme of smart substation is proposed. The virtual local
area network technology is used not only to realize the precise control of network messages and ensure the
transmission performance of process-level network,but also to transfer the data to the network recording
analyzers and fault-wave recorders via several optical interfaces according to the total network data traffic
and the data reception capacity recommended for single optical interface of these recording devices,which
effectively realizes the reliable data reception of these recording devices when the network traffic of smart
substation is larger,especially when the network traffic is bigger than the reception capacity of 100 M
Ethernet optical interface. Compared with the existing solutions,the proposed scheme fully takes advantage
of information sharing in smart substation to effectively avoid the large investment increase and the large
consumption of directly-connected fibers and optical receiving modules,which has been widely applied in
Hunan power grid.
Key words: smart substation; virtual local area network; process level; networking; data transmission
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Review and prospect of power system digital hybrid simulation technology
YANG Yang',XIAO Xiangning',WANG Hao?,LIU Xuezhong’,WU Lei*

(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,North China Electric
Power University, Beijing 102206, China;2. China Electric Power Research Institute,Beijing 100192, China;
3. State Grid Beijing Shunyi Power Supply Company,Beijing 101300, China;
4. Power Research Institute of State Grid Tianjin Power Supply Company,Tianjin 300000, China)

Abstract: The developmental history and current situation of hybrid simulation technology are discussed and
the existing domestic and foreign hybrid simulation platforms are comprehensively and technically
summarized and compared,based on which,the interfacing technology of hybrid simulation is discussed in
four aspects:equivalent model,phasor extraction algorithm,interfacing location selection and interaction
sequence. The connotation,schemes and main problems of each aspect are introduced. Combined with the
development of smart grid and the generation-grid-load interaction mode,it is proposed to connect the
system at electromagnetic side with the simulation platform of information system via interaction interfaces to
form an information-electromagnetic-electromechanical hybrid simulation system,which provides a possible
direction for the further development of hybrid simulation technology.

Key words: electric power systems; electromechanical transient; electromagnetic transient; hybrid simulation;
interface technology; equivalent models; phasor extraction; interaction sequence; electric power-information

system



