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Abstract 
This article analyzes a serious discharge case caused by a serious over-standard 
condition of the conductive circuit of a 220kV isolating switch. After timely reporting by 
the operation and maintenance personnel, coordination of power outages, and related 
tests and repairs by the maintenance personnel, the faulty equipment was successfully 
replaced, and a 220kV bus trip accident was avoided; and the development of the 
accident was speculated by comparing the resistance before and after the isolation 
switch replacement. The process and the cause of the discharge, and finally the daily 
operation and maintenance precautions and maintenance suggestions are given, which 
have certain practical reference significance for the operation and maintenance of the 
substation. 
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1. Description of Abnormal Situation 

On December 24, 2020, during the inspection of a substation, the operation and maintenance 
personnel found that there was a serious discharge between the moving and static contacts of a 6081 
isolating switch of a 220kV line in a substation [1] (see Figure 1), and the compartment equipment 
was immediately turned cold for standby. At this time, the 220kV II bus was in the power outage 
inspection time, and the 6082 isolating switch was checked first, and it was found that the 6082 
isolating switch A and C phase contact resistance exceeded the standard (see appendix 1), and the 
two isolating switch mechanism boxes were easy to close For unreliable situations such as over-
position or over-position of the switch, the 6081 and 6082 isolation switches were replaced with 
conductive arms and mechanism boxes through the coordination of the manufacturer’s emergency 
delivery. 

 

 
Figure 1. Severe discharge between moving and static contacts of 6081 isolating switch 
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2. Abnormal Equipment Information 

A line 6081, 6082 disconnecting switch is a GW16A-252W disconnecting switch produced by Hunan 
Changsha High Voltage Switch Co., Ltd. in October 2005, and was put into use in March 2006; 6081, 
6082 mechanism boxes are Hunan Changsha High Voltage Switch Co., Ltd. October 2005 The CJ7B-
90 type mechanism box produced was put into use in March 2006(see Table 1). 

 

Table 1. Isolation switch body and mechanism box information 

Equipment 
Name 

Model  Manufacturer Production 
Date  

Put into 
operation 
date 

Institution 
Box Model 

6081 
disconnect 
switch 

GW16A-
252W 

Hunan Changsha High 
Voltage Switch Co., Ltd. 

October 
2005 

March 2006 CJ7B-90 

6082 
disconnect 
switch 

GW16A-
252W 

Hunan Changsha High 
Voltage Switch Co., Ltd. 

October 
2005 

March 2006 CJ7B-90 

3. Exception Handling Process 

On December 24, 2020, during the inspection of a substation, the operation and maintenance 
personnel found that there was a serious discharge between the moving and static contacts of a 6081 
isolating switch of a 220kV line in a substation, and immediately turned the compartment equipment 
to cold for standby. At this time, a 220kV Ⅱ bus in a substation has been transferred for overhaul, and 
the 220kV Ⅰ single bus is running, and the 6081 isolating switch cannot be overhauled. Relevant 
personnel in the maintenance department immediately contacted the manufacturer to coordinate the 
manufacturer's emergency delivery. On December 25, out of safety considerations, a certain unit 
applied to the provincial transfer for the 608 circuit breaker to be overhauled, and the 6082 isolating 
switch was inspected to ensure that there were no hidden dangers. The tester found that the resistance 
of the 6082 isolating switch three-phase circuit exceeded the standard (see Table 2), and it was still 
unqualified after the grinding treatment. The possible reason is that the moving contact is not 
tightened enough, and the contact force of the moving and static contacts is not enough, resulting in 
excessive contact resistance. , The conductive arm needs to be replaced, so apply to the provincial 
commission for the replacement of the conductive arm of the 6082 isolating switch. After the 
maintenance personnel worked overtime for two days, the conductive arm of the 6082 isolating switch 
was replaced and the test was qualified (see Table 2). After passing the inspection and acceptance, 
the operation and maintenance personnel shall apply to the provincial transfer to transfer the 220kV 
Ⅱ bus from maintenance to operation, and the 220kV Ⅰ bus from operation to maintenance, and deal 
with the defects of 6081 isolation switch. After inspection, it was found that the moving contact of 
the conductive arm of the 6081 isolating switch was severely ablated (see Figure 2). The conductive 
arm of the 6081 isolating switch needs to be replaced. The static contact has slight burn marks. After 
polishing, the surface is smooth and smooth, and there are no burn marks. replace. On the afternoon 
of December 28, the 6082 isolating switch conductive arm was replaced and the test was qualified 
(see Table 2). After passing the inspection and acceptance (as shown in Figure 3), apply to the 
provincial transfer to transfer the 220kV Ⅰ bus and the 608 circuit breaker of a certain line from 
overhaul to operation. 

During the debugging process after the replacement of the isolation switch, it was found that the 6082 
isolation switch had a malfunction of electric control operation. The on-site personnel checked and 
found that the internal secondary components and wiring terminals of the isolation switch mechanism 
box were rusted to varying degrees, and the transmission part was also There are problems such as a 
certain degree of jamming and unreasonable mechanism design. Operation and maintenance 
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personnel also reported that there were often unsmooth conditions in previous operations, which 
greatly affected the timeliness and reliability of power supply, and also threatened the personal safety 
of operators. Because the 6081 isolating switch and 6082 isolating switch use the same model CJ7B-
90 mechanism box, the 6081 isolating switch and 6082 isolating switch mechanism box are replaced 
together. After replacement, the opening and closing electric operation of the two isolating switches 
is normal. 

 

 
Figure 2. Ablation of the movable contact of the conductive arm of the 6081 isolating switch 

 

 
Figure 3. After replacing the conductive arm of the 6081 isolating switch 

 

Table 2. Circuit resistance value before and after isolation switch processing 

Main circuit resistance (μΩ)  A B C Conclusion 

Before replacement of 6082 isolating switch 504 521 489  Unqualified 

After the 6082 isolating switch replacement 102 104 110 qualified 

After 6081 isolating switch replacement  105.7 97 98.9 qualified 

4. Abnormal Cause Analysis 

After treatment and analysis of the serious over-standard condition of the 6082 isolating switch 
conductive circuit [2,3], it is speculated that the cause of the 6081 isolating switch discharge accident 
is that the conductive arm moving contact spring maintains the elastic state for a long time to produce 
stress relaxation, and the moving contact clamping force changes Small, the contact strength between 
the moving and static contacts is not enough[4,5], which leads to excessive contact resistance. Under 
the action of high current load, heat is generated and high temperature is generated, which causes 
burns on the contact parts of the moving contacts, and the burned parts gradually expand to form gaps 
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between the moving and static contacts. The gap finally produced a visible discharge 
phenomenon.The failure of the electric operation of the isolating switch is due to the unreasonable 
design of the mechanism box, poor sealing results in moisture and corrosion[6] of the secondary 
components and wiring terminals in the mechanism box, and poor contact in the control circuit, which 
causes the electric control to fail. 

5. Conclusions and Recommendations 

(1) Investigate similar equipment with a long operating life, strengthen inspections and infrared 
temperature measurement of such equipment, and report abnormalities found immediately, and 
eliminate defects as soon as possible. 

(2) During the special operation mode of the substation, equipment inspections and live detection 
should be strengthened, and emergency repair plans for accidents should be prepared in advance to 
shorten the emergency repair time. 

(3) Pay more attention to old equipment that has been running for too long, and technical room experts 
or maintenance personnel should accompany you to check during the operation. 

(4)During daily inspections, the operation and maintenance personnel should pay attention to the 
heating and damp driving in the organization box to prevent the components in the organization from 
being damp and corroded. 

(5) Enhance the sense of responsibility of the person in charge of the work and the staff in the process 
of overhaul, adhere to the principle of compulsory repairs and good repairs, and leave no defects. 
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