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Fig.1 Schematic diagram of circuit breaker’s
tripping/closing circuit
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Fig.2 Schematic diagram of platen and protection
outlet contact in circuit breaker operating circuit
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Fig.3 Influence of protection outlet contact
adhesion on closing circuit
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Fig.4 Schematic diagram of improved

tripping/closing circuit
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Fig.5 Schematic diagram of current variation in
circuit breaker tripping/closing circuit
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Fig.6 Schematic diagram of platen on/off status
after installing inductive proximity switch
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Fig.7 Schematic diagram of installation position of
Hall voltage sensors
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Fig.8 Schematic diagram of intelligent monitoring
system for circuit breaker operating circuit
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Table 1 Monitoring results of closing circuit
after tripping
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BV HIL/mA " W2/ % WE HBEEH/Q
1 220 43.1 43.0 0.2 w5 0
2 220 42.9 42.8 0.2 w5 20
3 220 36.1 359 0.6 T 1000
4 220 21.8 21.5 1.4 P 5000
5 220 14.6 14.1 34 = 10000
6 220 0 <2 — 2 W2k
k2 AAEEHERBENER
Table 2 Monitoring results of closing circuit
after closing
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BV HL/mA " R2E /% WL BEEH/Q
1 220 36.1 36.0 0.3 5 0
2 220 36.0 35.9 0.3 = 20
3 220 30.9 30.6 1.0 S 1000
4 220 19.8 19.6 1.0 P 5000
5 220 13.7 13.0 5.1 P 10000
6 220 0 <2 — 2 W2k
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Fig.9 Monitoring current curve of closing circuit
when circuit breaker closes normally
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Fig.10 Monitoring current curve of closing circuit
when auxiliary switch refuses to operate
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Fig.11 Monitoring current curve of closing circuit
when time relay operates
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Intelligent monitoring system design for circuit breaker operating circuit

LI Yongli,LI Ruipeng,LU Yang,CHEN Xiaolong,ZHANG Siqi,BU Lizhi, WANG Zixi

(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract: In order to monitor the state of tripping/closing circuit,platen and protection outlet contact in
circuit breaker operating circuit,and give early fault warning circuit weak links to avoid improper operation
of circuit breaker,an intelligent monitoring system for circuit breaker operating circuit is designed. The
existing tripping/closing circuit is improved and the principles of component selection and parameter setting
are given,so that the system can monitor and protect the whole working conditions of tripping/closing circuit.
In order to monitor the state of platen and protection outlet contact of circuit breaker operating circuit in
real time and alarm for misoperation of platen and faults of protection outlet contact,the inductive proximity
switch and Hall voltage sensor are interacted and the specific installation positions of Hall voltage sensors
are given. The MCU is used to process and upload the field information collected by sensors. LabVIEW is
applied to write the background software interface to realize the functions of real-time status display,human-
computer interaction, historical data storage,and fault warning.
Key words: electric circuit breakers; operating circuit; intelligent monitoring; whole working condition;

platen; protection outlet contact



