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Electromagnetic-temperature field coupling simulation

analysis of medium voltage switchgear based on ANSYS

LI Hanwei, ZENG Guohui, LIU Jin
(School of Electronic and Electrical Engieering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to study the temperature raising of medium voltage switchgear under normal operating conditions, taking 12
KV switch cabinet as an example, firstly the paper uses the 3D drawing software Proe to construct 3D model of the switchgear.
Secondly, the finite element software ANSYS is used to simulate and analyze the electromagnetic and temperature fields of the
switchgear. Finally, the paper obtains the ohmic loss distribution cloud diagram on the switch cabinet shell and the conductor and the

temperature field distribution cloud diagram on the main circuit conductor. A temperature raising test is conducted on this type of
switchgear, and the test results are compared with the calculated results. The results show that the simulation calculation error is

within 10% , which meets the actual accuracy requirements of the project.
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Fig. 1 KYN28A-12 (Z) switchgear structure
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Tab. 1 Temperature rise requirements of various components of

the switchgear

ZH/K HfH
[P EHE (BEAR) 75
PR (PER) 65
Fefk (Al k) 30
FElR (AT fih B ) 40
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(a) The pre—simplified overall model (b) The simplified overall model

(o) AT fb S A 8

(c) Three—phase conductor simplified model
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Fig. 2 Comparison of the switchgear model before and after
simplification
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Tab. 2 Resistance values of three—phase conductors

FHAE A B C
F [m] % FL BELAEL )

SEPR A 88.42  84.97  90.55
HEHUE 9320 80.51 95.22
PR 6% o L BEL{EL/ ) PR 18.16  17.56  17.68

HE 20.10 1573 19.15
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Fig. 3 Magnetic field analysis model of the switchgear
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Fig. 4 Hermoelectric coupling engineering diagram established in
ANSYS
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Fig. 5 Ohmic loss diagram of the switchgear conductor
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(a) Ohmic loss distribution outside
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(b) Ohmic loss distribution

the casing inside the casing
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Fig. 6 Ohmic losses of the switchgear cabinet
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Tab. 3 Overall ohmic loss power of the switchgear
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Fig. 7 Temperature field distribution of the conductor
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Fig. 8 Temperature rise test state diagram
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Fig. 9 Temperature rise point layout
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Tab. 4 Comparison table of three—phase simulation and measured temperature rise data
i ) A AR THEHE T B AR T X L C FH R THESH % b
BRI E A — - ‘ - \ - :
PrEME/C Fbrfli/ ¢ /%  FEH/C EPRE/C WRE/%  PFEME/C FBRE/C HE/%
1 60.3 61.7 2.3 62.4 62.5 0.2 61.1 61.8 1.1
2 71.4 70.7 1.0 70.7 71.5 1.1 70.2 70.8 0.8
3 77.4 72.0 7.5 75.0 72.5 6.2 74.0 72.5 2.0
4 77.3 73.9 4.6 75.5 73.6 2.6 74.4 70.1 6.1
5 75.6 70.9 6.6 74.7 69.6 7.3 73.7 69.7 5.2
6 74.5 71.3 4.5 74.0 69.6 6.3 73.1 69.3 5.5
7 62.1 60.8 2.1 63.2 61.7 2.4 62.5 62.0 0.8
8 58.7 56.9 3.2 59.0 57.3 3.0 58.0 56.7 2.3
9 55.4 52.9 4.9 56.0 52.8 6.1 55.0 52.7 4.4
10 54.7 52.2 4.8 56.2 52.9 6.2 54.6 51.0 5.9
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(a) A-phase simulated/measured value

comparison chart
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(b) B-phase simulated/measured value
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(c¢) C-phase simulated/measured value
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Fig. 10 Comparison of measured values and simulated values of each phase
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