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Abstract

The 500 kV transformer is an important electrical equipment connecting two or even three dif-
ferent voltage levels. When the no-load transformer is closed, the transient voltage increases ra-
pidly which may cause the saturation of the transformer core and cause severe inrush current. At
the same time, the 500 kV transformer has a large capacity and the magnetizing inrush current
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decays slowly. This paper takes a 500 kV transformer which is newly built in Tongliang as an ex-
ample, and a typical transformer UMEC model suitable for practical engineering is established.
Through simulation and calculation of PSCAD/EMTDC, the effects of closing circuit breakers, capa-
citive voltage transformers, and transformer excitation characteristics on the inrush current are
analyzed when the no-load 500 kV transformer is closed; meanwhile, measures are proposed to
effectively suppress inrush current.
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500 KV L 1o 2 . 1] A B (1 FL i R e, ZRHH N R F R R D 5K Ty e Aok A I X 41 R
B f4E 55 . 500 KV AR Bl H R B W G £ @S sl ARG, M R ARSI M R
P, BIA 25 308 e 4% T8 sl R — P 47 84 07 K

PR A R E AR A R MAST FUET, F— R TN I R . 8 38 X A T
(I AR b B G IR R, X RN R A8 O R LA AR R I, S Re, I v i L
H P SIOM AR e 2 1) A5 8 R R RIS, MU AR = i b i, e i R B s 3 IR 5 IREE AR
W, AR 2 UONFEIB U, 8 B R AR R Rk 28% L b i D HL A B A AE AT A R
AN B I R AR SRR R AR A A I T A ) S 2 AR el e A A (R AR 2
JeAi B 7 NG O SCAR[L] [2] [31704T 7 728 He 2% Jah R i AL PR P PT RS F A8 P 2% PR iR Bl 25 fa s
SCHR[A] [B172 A, #eifi A% Fe 25 2 2 A 19 B 72 5 ) B AR U 2 3 S REER HU IR AR, kgl i R B, iR ]
RE A AR 3 AH RO 5

UMY B, BRI A A ) 32 B DU JURP 792, SCRR[618 A R0l 248 i 25 el hd, )45 Il B 1 )
HIHE A KA BB REIR R, SCHR[7150UE 7 -6 1 Fi BELX 78 e 24 25 70 B A 8 A 4 71 25 2R

FEFRIE, 500 KV A& AWk 2% 4 A JEEC IR RS, BRZR IR B s Uk HUES (Capacitive
Voltage Transformer, LAREFK CVT), © % R HILIE A K28 2S804 W 51 &0 KB RGRARILS, & E
A J R AR (8], 5 HAMAR RS AL, 500 KV A8 R 8 AE R B BlE B, IO, RS
G AT R RER TR OR,  fE T T E 9],

Sk, ASCE AT T AR R ARG IR A AE AL, DL DA S M X B A 500 KV AR AR, HET
T 592brZH—501 500 kV 48 L% UMEC (unified magnetic equivalent circuit) %4, i&jZ PSCAD/EMTDC
PiFiRfE, R T REGMWTRES . CVT SE1E PN BUAR R 3825 804 17 [ % 47 FURERY, 177 5043 #r 500KV 748
R R GRS R 2, IR T A B R B TR R A
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1T 500KV 75 FE 58 80 F S el 5 BB e, DRI 23R 4 PR IR LU Z, = R, + jool, )R
Hi(Z, =R, + job, YENG T RS 500 KV 25 527 82 1 0 S B 4 ) 1 e
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Figure 1. Equivalent circuit diagram of 500 kV transformer no-load closing
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Figure 2. Transformer core magnetization curve
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Figure 3. Characteristic curve of transformer excitation
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Table 1. Basic parameters of converter transformer
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Figure 4. Excitation characteristic curve provided by manufacturer
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Figure 5. UMEC excitation characteristic curve
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Table 2. Comparison of UMEC model and actual transformer excitation characteristics
= 2. UMEC 182 5 PR E TR #AFF I EL R

I 1o/%

i e 1k b 2
0 5% 10% 15% 20% 30%
BRI LY L e fpu 0 1.10 1.15 1.18 1.19 1.21
SERR AR B fpu 0 1.05 1.09 1.11 1.13 1.16

33 THIGRGER

BEXFIE 3 BTz i) TL 500 KV A8 Fe 48 5 80 6  [Bl %, 07 AR ALE IR 1 CVT TRANREAY, B 240 5 Sihr
ZH—3, B CVT £ HL%5 04 5000 pF, 500 KV ik 2 A XU 187 2% 25 , B4~ W 11 R 156 Hs HLZE 54 2000 pF,
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Figure 6. Peak value of magnetizing inrush current under different Ceyr
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Figure 7. Simulation waveform of magnetizing inrush current under different Cs
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Table 3. Peak magnetizing inrush current under different inflection point voltage
= 3. RSB E TR RIS E
AR s SV N 5 L 1.04 1.05 1.06 1.07 1.08 1.10 112 1.13 1.14 1.15
I TR VA R 1.0466  1.0482  1.0441  1.0376  1.0372  1.0235 1.0217  0.9596  0.8821  0.8543
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