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Research on temperature tolerance of safety class low voltage switchgear
XIAO Mengnan', HUANG Kai’, CHEN Huaiyu'

( 1. China Nuclear Power Engineering Co., Ltd., Beijing 100840, China; 2. Nuclear Power Institute of China,
Chengdu 610213, China )

Abstract: In order to manage the situation of safety class low voltage distribution switchgear operating in high
temperature environment, The method of reducing the capacity of protection elements and high temperature
environment test are adopted to research the temperature resistance limit of low voltage distribution switchgear.
Through the optimization calculation method, the heat dissipation capacity of low-voltage distribution cabinet
under different working conditions is obtained. At the same time, the temperature rise inside the distribution cabinet
is analyzed. The capacity reduction calculation and constant value correction of the protection elements are carried
out. The gradually approaching test scheme is designed and the high temperature environment test is completed.
The results show that the safety class low voltage distribution switchgear can operate normally for 72 hours at 50
C environment. The method of capacity reduction calculation and environmental test proposed in this study can

provide reference for the design of safety electrical equipment in high temperature environment.
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Tab. 1 Power consumption of phase busbar of distribution

switchgear in HPR1000
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Tab. 2 Heat output of low voltage distribution switchgear in

HPR1000
AU E /W
EEA 834 209
EEB 1051 210
EEC 1002 200
EED 1104 221
EEE 793 159
EEI 961 120
EEJ 1051 150
EEK 1045 261
EEO 1087 272
EEN 1134 227
EEL 492 164
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Tab. 3 Heat output of distribution room during power operation

in HPR1000
fic v ] B kW ZikW  BEEJAW  EIHKW
N351 7.07 1.3 0.43 8.80
S513 16.69 1.51 0.86 19.06
S514 10.39 1.22 1.02 12.63
S720 10.43 0.11 0.96 11.50
S724 13.17 0.35 0.99 14.51
S725 9.24 0.26 0.46 9.96
S721 0.4 0.23 0.45 1.08
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Tab. 4 Heat output of distribution room in case of LOCA

superimposed ventilation failure
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Tab. 5 Heat output of distribution room when loss AC power

within 2 hours

i HL 7] B KW HLZ kW LT /KW
S513 0.90 0.30 1.20
S514 1.20 0.40 1.60
S724 1.20 0.54 1.74
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Tab. 6 Heat output of distribution room when loss AC power in

2~72 hours
ic. Fi, [ B % kW FLZ5 /KW SAt/kW
S513 0.90 0.30 1.20
S514 1.20 0.40 1.60
S724 1.20 0.54 1.74
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Tab. 7 Calculation table of effective heat dissipation area

BeHLE] B /AW HLZ5 kW HE B /kW Bit/kwW
N351 7.17 1.30 0.43 8.90
S513 17.95 1.86 0.86 20.67
S514 9.98 1.90 1.02 12.90
$720 9.43 0.09 0.96 10.48
S724 15.27 0.36 0.99 16.62
S725 7.48 0.26 0.46 8.20
S721 0.40 0.34 0.45 1.19
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TiER 1.0x0.6 0.6 1.4 0.84
IR 1.0x2.2 22 0.9 1.98
JE 1.0x2.2 2.2 0.9 1.98
Ll 0.6x2.2 1.32 0.9 1.188
i 0.6x2.2 1.32 0.9 1.188
A 7.176
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Tab. 8 Temperature correction table of thermal release

6.3 4.4 6.3 3.6 5.1

16 11 16 9 13

32 22 32 18 26

63 44 63 36 51

80 56 80 45 65

100 70 100 56 81
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Fig. 1 Temperature — rated current curve of fuse
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Fig. 2 Trip limit when temperatures above 20 °C
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Fig. 3 Envelope temperature curve of distribution room
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Fig. 4 Temperature curve of the first stage test
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Fig. 5 Second stage test temperature curve
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Fig. 6 Third stage test temperature curve
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