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Fig.1 Typical opening / closing coil current curve
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Fig.2 Current waveforms of Coil No.l
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Fig.3 Current waveforms of Coil No.2
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Table 1 Test coils and conditions
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Fig4 Current waveforms of Coil No.1-No.4
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Table 2 Change of characteristic parameter /,
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Fig.5 Curve of characteristic parameters vs. number

of actions after four and eight cycles
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Study on degradation of 252 kV circuit breaker’s opening / closing coil under

environmental factors
CHU Feihang', HUANG Hu',PENG Zaixing’, LIU Dingxin’
(1. China Ship Development and Design Center, Wuhan 430064 ,China;
2. Electrical Power Research Institute of CSG,Guangzhou 510000, China;
3. College of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China)

Abstract: Under long-term operating conditions,the performance of opening/ closing coil of high voltage circuit
breakers degrades due to the environmental factors such as temperature,humidity and salt spray. The damp
heat test is used to simulate the effects of temperature and humidity on the opening / closing coil of 252 kV
circuit breaker,and the alternating salt spray test is used to simulate the combined effects of temperature,
humidity and salt spray on the opening / closing coil of 252 kV circuit breaker. The degradation of the
opening / closing coil under the corresponding conditions and the change of the opening/ closing coil currents
are studied. The study results show that the degradation of 252 kV circuit breaker’s opening / closing coil
under hot and humid environment is a process of rapid change,which cannot be reflected by the opening /
closing coil currents,and the degradation of 252 kV circuit breaker’s opening / closing coil under salt spray
environment is a nonlinear acceleration process.
Key words:HV circuit breaker;opening / closing coil;operation reliability;damp heat test;alternating salt spray

test
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Development and application of device integrating time synchronization and
time synchronization monitoring in smart substations
CHEN Zhigang',XIONG Muwen',LIU Dongchao',ZHAO Xiaodong',XIAN Guangquan',ZHANG Daonong’

(1. NARI-Relays Electric Co.,Ltd.,Nanjing 211102,China;2. North China Power Engineering Co.,Ltd.,Beijing 100120, China)
Abstract: Aiming at the lack of on-line monitoring of the whole station time synchronization system and
secondary equipment in the smart substations,a device integrating time synchronization and time synchroni-
zation monitoring is developed. The hardware and software algorithms,as well as the structure of the device
model and the generation process of the device configuration file,are introduced in detail according to the
function sub module of integrated devices. At the same time,the application of the smart substation time
synchronous monitoring system composed of the integrated device and master station software system are
studied. The integrated device has been applied in actual projects.

Key words:smart substation;time synchronization;monitoring; NTP; GOOSE
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Fig.Al Fracture of solder joint of Coil No.2

Bl A2 5> &R 5| 2l
Fig.A2 Crack of opening/closing coil pinout
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Fig.A3 Deterioration of core gap
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Fig.A4 Current waveforms of Coil No.7 and Coil No.8
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