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One-key test system for relay protection equipment of intelligent substation
LIU Wei',ZHAO Yong®,SHI Guang’
(1. Henan Electric Power Economic Research Institute of Henan Electric Power Company,Zhengzhou 450052 ,China;
2. Henan Electric Power Research Institute,Zhengzhou 450052, China)

Abstract: A concept of one-key test for intelligent substation relay protections is proposed based on their
characteristics and test requirements. The one-key test system may import the CID file of the protection to
be tested or the SCD file of overall substation configuration to obtain the parameters,channel configuration
and indicators of the protection to be tested,obtain the setting values via MMS network and enable/disable
the soft platen by sending and receiving GOOSE information to realize the protection configuration. With the
one-key test system,the test of protection is carried out automatically and the test report is automatically
generated ,realizing the automatic and intelligent test of substation protections.

Key words: electric substations; testing; relay protection; IEC61850; GOOSE; digital signal processors;
Field Programmable Gate Arrays(FPGA); communication
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Fig.2 Circuit diagram of analog integrator
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Fig.4 Block diagram of digital integrator
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Fig.5 Amplitude-frequency response of trapezoidal integrator
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Fig.7 Response of trapezoidal integrator
to transient current
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Fig.10 Output of integrator after compensation
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Research and design of digital integrator based on Rogowski coil

WANG Xiaoming,ZHOU Youqing,PENG Honghai,ZHANG Yunfei, HU Haibo

(Electricity and Information Engineering College ,Hunan University , Changsha 410082, China)
Abstract: Integrator is the key element of electronic current transducer based on Rogowski coil. The
temperature characteristics of analog integrator are analyzed. Both theoretic analysis and experimental data
indicate the temperature is its most influencing factor. Digital integrator has better accuracy and higher
stability than analog integrator. Trapezoidal formula is applied in digital integral algorithm and its responses
to steady and transient currents are analyzed and simulated. Measures to deal with the drift and
initialization of digital integrator are proposed. A digital integrator based on STM32F103 is designed and
tested with the new-style PCB planar Rogowski coil current transducer. Its validity is proved by
experimental data.
Key words: electronic current transducer; Rogowski coil; PCB style electronic current transducer; analog

integrator; digital integrator



