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Internal temperature field distribution and influencing characteristics of

internal pressure of inverted oil-immersed current transformer
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Abstract: The current transformer converts the large current in the primary system into a small current for
secondary measurement and measurement protection in the power system. It plays an indispensable role in
the stable operation and fault current measurement of the power system. However, during the online
operation process, the abnormal increase in gas of the oil inside the transformer induced by partial
discharge, heat failure, etc. will lead to sharp increase of the internal pressure, which will easily cause
insulation damage and explosion. In order to study the internal temperature field distribution of the

transformer and the influential factors of pressure changes so as to detect the internal pressure surge failure
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in time, a model of 220 kV inverted oil-immersed current transformer was established by ANSYS software
simulation. Based on the model, the distribution law of internal temperature field of the current
transformer was obtained by finite element analysis method. An experimental platform was established to
verify the validity of the simulation. At the same time, an online pressure monitoring system based on MD-
TPR transformer was designed, and the internal pressure influence characteristics of the transformer were
obtained.

Keywords: current transformer; temperature field distribution; pressure monitoring
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Fig. 2 Current transformer model established by SolidWorks
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Table 1 Properties of solid materials
N wE/ L/ FHREY
A okt -
(kg * m™ %) (J+(kg+ K" (We(m+K)"
— KR Gl 2719 871 202.40
2ts PER| 7 650 502 42.50
o4t 25 4%, Y 2% 4% 1200 1 800 0.17

R T 446 2% 2 T A, 3 IO AL 455 B K 2R BORN 23 B 2R 80 A 1D R G B R T R ik 2R BlonT LG (L s SR 0.000 7,
0 268 8 28 B0 EL AR R /N W it 2 L 5 A8 A 1T A 8 R B B L S i AR L SR A e T M R R R I N S
REM R B, 2% CEk[22], Al gom & TE M S RE SRR WM ARG ~ @) iR,

p=—0.580 9 T +893.14, (5)
C=4.273 6T +1 761.5, (6)
K =—0.000 08T +0.133, (D

¢ =0.069 6e T, (8)

KXo WEE kg/m*;C HHIE ]/ (kg « KK HFREE W/ (m « K) s HEE . kg/(m « s)5T Al
LK,
F b SO 28 A ) o e H R R I P IR R A 3 B — KRR R GR A AL G A
BFE . MR B AR S % LVB-220 A5 fg i R A 1 IEH 27RO, — IR GRS — I RE I, Y B ER
— WRAEL AN WIE A5 000,4 000,3 000,2 000,1 000 A LRI, 31520 I IF 4% 38 43 (4 303 2, 44 Hi A 28 0
AT BRI SR 2 FR
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Table 2 Volumetric power of heat source

PR WA KA /W EA/m® RIS/ (W e m™)

2 500 75.000 72 716.69

2 000 48.000 46 538.69

— IRk 1500 27.000 0.001 031 26 178.01
1 000 12.000 11 634.67

500 3.000 2 908.67

TGN 5 111.000 0.012 241 9 067.89
2 500 54.375 39 689.78

2 000 34.800 25 401.46

— KT 1 500 19.575 0.001 370 14 288.32
1 000 8.700 6 350.36

500 2.175 1 587.59

% 4% 30.780 0.065 785 167.81

A ik FETE R wall , He i B U 5 PR B IR R — E, O B mT A R Y PR 5 R R R i o R T Rk

for PN BT il B2 3 WY S 5 300 5 2% #FW1EG$HXTTA¥iLx:E 0 Pa, B & H )M E R 9.8 m/s*, Jyla 48 [l y Bl 1
Ji T
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Fig. 6 Ambient temperature 14 C y-axis temperature distribution curve
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Fig. 7 Relationship between the maximum internal temperature of the

transformer and the ambient temperature
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Table 3 Errors between simulation and calculation

WARW/A  FERE/C  E&ESRE/C I RSRE/C  RE/%

1 500 25 72.16 71.730 3 0.600 0
1500 45 92.16 90.482 3 1.800 0
2 500 35 82.86 82.106 3 0.910 0
3 500 45 93.93 92.482 3 1.500 0
4 500 15 65.35 65.354 3 0.006 6
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Fig. 8 Distribution map of thermocouple for oil immersed current transformer
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Fig. 9 Temperature curve of each thermocouple during temperature rise test
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Fig. 10 Transformer pressure online monitoring system diagram
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Table 4 Pressure-temperature monitoring data
I %) %71 P/Pa W/ C
15:00 126 030 28
17:00 126 062 25
19:00 126 026 23
21:00 125 935 21
23:00 125 931 19
1:00 125 759 16
3:30 125 741 14
4:00 125 691 14
4:30 125 714 14
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Fig. 12 Pressure, temperature-time curves
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