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Temperature Rise Experiment and Simulation Research on 12 kV Switchgear Cabinet
Under Contact Fault Conditions
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(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Medium voltage switchgear cabinet is an important protection equipment in power system, and excessive
temperature rise is one of the frequent faults during its operation. In this paper the 12 kV medium-voltage switchgear
cabinet is taken as the research object to carry out temperature rise experiments and simulations, and study the tem-
perature rise characteristics of the switchgear cabinet in the contact failure of the tulip contact, the moving and the
fixed contact in the vacuum interrupter. Also, in this paper the influence of fan activation on temperature rise of vari-
ous parts switchgear cabinet, as well as the influence of conatct pressure, contact method and contact material on the
temperature rise of the switchgear are analyzed. The research results show that the cooling effect of the fan is remark -
able, and the temperature rise of the upper fixed contact is greatly affected by the fan. Due to the wear of the silver
plating layer, the contact falure of tulip contact by spring fatigue on both sides of the tulip contact and the reduction of
the effective contact finger can cause the temperature rise of the switchgear cabinet to increase.The highest tempera-
ture point is located in the the position of vacuum interrupter contac and, however, the temperature rise increase of
each part is different. When the contact pressure is reduced, different contact methods and contact materials have dif-
ferent influence on the contact resistance, so the spring fracture on the tulip contact circuit breaker side is greater
than the temperature rise increase caused by the busbar side. When the contact pressure at the moving and fixed con-
tacts decreases, the temperature rise increaseat the fault site increases most significantly and the above characteris-
tics can provide a reference for preliminary judgment of the fault position. This research can provide theoretical refer-
ence for optimal design of switchgear cabinet and safe operation of power system.
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Fig. 3 Electromagnetic-airflow-temperature field coupling

simulation process
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Fig. 5 Temperature rise distribution at 1 890 A and

normal operation
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Fig. 6 The results of the normal state experiment are

compared with the simulation results
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Fig.7 Temperature rise at different load currents
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Table 1 The temperature rise is related to the load
current under the condition of fan shutdown

TRTHAGHI A KFEX
1L Sk Six)=6.342x"%
2 b HgtE sk Sx)=6.765x""
3 B Six)=6.804x"
4°F R Sx)=7.641x"
5 AR Mk fix)=7.595x"
6 T ik fx)=T7.4545""
7 H A B A Sflx)=7.7925"

x2 RHABREFHTEASHBBRXE
Table 2 The relationship between the temperature rise

and the load current under the condition of fan on

TETHRI A KFRA
1 ik flx)=2.498x**
2 ARk flx0)=2.847x
3 2R fl0)=2.942x>
47 R flx)=4.225x
5 LAk fln)=4.213x**
6 sk fln)=4.238x*
7 HL 4 S BEHERS AL Six)=5.608x"
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Fig. 8 Plum contact with different silver

plating thicknesses
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Fig. 10 Silver plating wear experiment results compared

with simulation results
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Fig. 11 Simulation results of different load currents under
silver plating wear
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Table 3 The temperature rise of the upper and lower
plum contacts under the wear of the silver plating

layer increases
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Fig. 12 The proportion of temperature rise of the upper
and lower plum contact under the wear of the silver
plating layer
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Fig. 13 The simulation results of the outside spring on the

female side of the plum contact are missing at 1 890 A
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Fig. 14 The experimental results of the absence of the
external spring on the female side of the plum blossom
contact are compared with the simulation results
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Fig. 15 Simulation results of spring breaker on the outside
side of the plum contact circuit breaker
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Fig. 16 The experimental results of the spring breaking on

the side of the plum blossom contact circuit breaker are
compared with the simulation results
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Fig. 17 Simulation results of 24-piece
touch-to-active contact
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Fig. 18 Simulation results of 16-piece touch
effective contact
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Fig. 19 Simulation results of 8-piece touch effective contact
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Fig. 20 Pressure reduction experiment between dynamic

and static contacts compared with simulation results
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