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Table 1 Size parameters of 252 kV three-phase box-
divided GIS bus model calculated numerically

e HufH S5 HufH
ShFENAE/mm 180 ik K B/ mm 300
ShFESMZE/mm 200 || FE#CEAZ/mm 70
SHANE/mm 40 || FRillcEAME/mm 80
FFFAME/ mm 50 B S E/mm 1000

N UERRL AT , S 252 KV [ GIS 525
G S RCE F E B . 225 5 Hh 97 AR HL I
3 kAR R 20 °C,SF K5k 0.5 MPa, 5E
DK 5 07 AR T b2 2, w45 3] 52 £ i 5
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Table 2 Comparison of measured and simulated data

kel XK TER GFEOTRER Rk O Sk
RME, e, SR, mRERES R

nQ C C C C
25 30 29.02 50 48.88
50 45 43.24 70 68.63
75 60 58.29 105 103.67
100 70 68.21 155 153.78
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Fig.2 Heat circuit model of GIS
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Table 3 Setting of physical parameters
for rated operating conditions
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Fig.3 The contact temperature and the shell temperature
rise with the increasing value of the contact resistance

22 HTEHER

GIS iaf 7} py A 2ok B 08 A L R ™
A AR H AR S IR A0 RE , B B fir sk A Ah SR IR T 5
i L AT ORI AR o



215 X GLFF A5 BE T 2R RERY GIS ik IR 00y ik

TR A2 ALTEF O 1000 ~3 150 A, 2B KN
500 A, HAZ B 3. dizU(15) Fil(16) Al A,
T RLR 1 AAREE, T T, 5 1P I o6& B T,
TRIABKT T B4 ST Sk ASh s i Tt
NP S 1 o< £ < IR IS I 1 = A i I )
S, b K i Sk iR 05 DA LA CIEZRPE G &R
LA 3K P 4 R B ] 2 R T A et I, x5 e A
B AT I EERIAT o

@ figh Sk

*Ahe

0
1000 1500 2000 2500 3000 3500
B HLIAL/A
4 HFERTAN,MKEFSITEANETN
Fig.4 The contact temperature rise and the shell tempe-
rature rise with the increasing value of the load current
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Fig.5 The change of contact temperature rise and
shell temperature rise with the increasing value
of the ambient temperature
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Fig.6 The contact temperature rise and the shell tempe-
rature rise with the increasing value of the wind speed

25 SFJE®

GIS ICIIiE 17 2 R A TR S, UER
B

B SP R 0.3~0.6 MPa, 25Ky
0.1 MPa, JURZHULK 3. (I 510 ik 55055
LT SF RS0 A 7 PR

10 ¢
9:\\—4

8
7

6t

5t a 4
4

3

0.

iEPAVA®

* ik

0.40 045 0.50 0.55 0.60
SF i /MPa

30 0.35

B7 SFERELR,MKEFSIREFAETL
Fig.7 The contact temperature rise and shell tempera-
ture rise with the increasing value of the SF, pressure
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Fig.8 The shell temperature rise and contact

temperature rise with the increasing value
of the solar radiation intensity
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Fig.9 The relationship between contact temperature
rise and shell temperature rise under different factors
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Fig.10 Test set sample data and BP neural
network prediction data contrast curves
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Fig.11 Network training regression analysis
results of training set and test set
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GIS contact temperature prediction method based on multiple parameters
LIU Yuxuan', XU Zhiniu', HU Weitao®, ZHAO Hanwu', ZHAO Lijuan', JIN Hu’
(1.School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China;
2. State Grid Hebei Extra High Voltage Company, Shijiazhuang 050070, China;

3. Electric Power Research Institute of China Southern Power Grid Company Limited , Guangzhou 510663, China)
Abstract: In order to prevent the faults caused by the overheating phenomena of gas insulated switchgear (GIS) contacts, it is
necessary to monitor and predict the temperature of GIS contacts. In view of the problems that the temperature of contacts is not
easy to be directly measured and the temperature is easily affected by the operation conditions and external factors,a prediction
method of GIS contact temperature based on multiple parameters is proposed in this work. The temperature distribution law of
GIS under different influencing factors is investigated by employing a three-dimensional simulation model. The influencing
factors are contact resistance, load current, ambient temperature, wind speed, SF¢ pressure and solar radiation intensity. The
reliability of the model is validated by use of heat circuit model. The results indicate that the key factors to predict the contact
temperature are the shell temperature rise, load current, wind speed, SF¢ pressure and solar radiation intensity. At the same
time, the influence of ambient temperature can be ignored. Further,the back propagation (BP) neural network is adopted to
predict the temperature rise of the contacts with the above factors. The predicted temperature rise is compared with the
calculated one of the model, and the error is in the range of —0.70~0.68 °C. The method comprehensively takes into account the
influence of various factors on the GIS temperature field,and it helps to give a reference for the temperature prediction of GIS
contacts based on external sensors.

Keywords : gas insulated switchgear ( GIS) ;multi-physics field coupling;finite element method ;back propagation ( BP) neural

network ; temperature prediction;heat circuit theory
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