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Method for Predicting Steady-state Temperature Rise of Conductor

ZHU Qiqi, CHENG Li
(Xi’an XD Switchgear Electric Co., Ltd., Xi’an 710077, China)

Abstract: Steady-state temperature rise is one of the most important parameters in high-voltage apparatuses design.

The calculation of steady-state temperature rise of a conductor depends on the determination of its surface heat-

transfer factor (SRF),relating to heat conduction, convection and radiation. This paper puts forward a model for

revealing the relations between SRFs of similar conductors,

and presents an electric-thermal coupling simulation

based method for estimating the steady-state temperature rise of a conductor in high-voltage apparatus. If the steady-

state temperature rise of a given conductor is known, the steady-state temperatures rise of similar conductors can be

simulated by using the proposed method. The proposed model and method are verified by prediction of the steady-

state temperature rise of a contactor blade in a power equipment.
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Fig.1 Operation flow of electric-thermal coupling simulation
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Fig. 2 Process of using temperature data of a given
conductor to predict steady temperature rise of a similar

conductor
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Fig. 3 Conductor in a power-equipment
B, M 50 A B E IR TE 49.4 K B
ZIRAE 50 A IR T HUCR R 0 8 T IR
PiE, FORAS R A R 0,=1.295 W/(m?-K)

B AR K R T 49.4 K

Hok AR YE R QB 54 A B % S R i
BARE @0 BRIV SHEERGRI A 1Y
HAE R 1.1x107° m, 8 A 20 (3) 13 £=0.622, # §5 X (2)
AR FEIE L 54 A B A 0 R T A R A =
1.36 W/(m*-K),

e, PR ap WEDLT , PR F AR & 1
B, FERZRWAAE 22 CHREE T T e e i N
78.1 °C, H L AT A BIR T A 56.1 K, WLIE 4(a), M@
GG IARIE I 54 A B BIRT A 549K, 54 AT
KR T (5 B4 S 5 S PRl SR i, okl
WL, SCH TR B T R R — 2 I TR S L,

K HRIFER 7k, nIA5 4k 58.7 A B AR
i = (2) P A5 b sF ) 2 1T O R EOH 1.43 W/(m?+K),
KR T 238 65 K, UL 1A 4(b), Pt 3% S 44 9 e K
KRR BE S0 58.7 A, bl BRI 56 i 45 SR WL 5%
L, 534k, i F B2t [ — S0k, B, 20 (1) &
F, HeE S 4R 1 O i AR () A B As B
i R I O v B T G T R

78.174
78.169

78.165 '
78.16 y
78.155

78.15 Min

(a) 54 AN 1K W T+ 7 FLOR 22 C)

86.958 Max
86.952
86.946
86.94
86.934
86.928
86.923
86.917
86.911
86.905

(b) M #i58.7 Al K I T #2365 K ifi22 C)
4 KEEAFE
Fig. 4 Steady temperature simulation and prediction
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Tab. 1 Comparison between predicted results and experimental results
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Fig. 5 A new improved conductor
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Fig. 6 Steady temperature prediction for the improved
conductor carrying current 54 A
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