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Analysis of Secondary Winding Voltage Loss Fault of 500 kV CVT
DAI Yingjun
(Ultra High Voltage Branch Company of State Grid Sichuan Electric Power Company ,
Chengdu 610041, China)

Abstract: A capacitive voltage transformer (CVT) on the 500 kV side of the main transformer at a 500 kV
substation experienced the fault of secondary winding voltage loss during operation. Subsequently, a temporary
power outage is implemented to perform the complete replacement of the faulty CVT. For analyzing the
cause of the secondary voltage loss in the CVT, a series of such diagnostic tests as insulation resistance
measurement, DC resistance measurement, ratio test, insulating oil analysis, dielectric loss test and
capacitance measurement are performed on the faulty CVT. It is concluded that, in combination with the
detailed analysis of the on-site inspection, the diagnostic test data and common causes for secondary voltage
loss of the equipment in the fault, the cause of the fault is the breakdown of wire in the intermediate transformer
within the CVT’s electromagnetic unit. For locating the exact broken position of the intermediate transformer
in the CVT, the faulty CVT is disassembled on-site at the substation. The separated electromagnetic unit
and capacitor unit are inspected and tested, finally finding that the wire in the intermediate transformer of
electromagnetic unit inside the pocelain houding of capacutive voltage divider is broken.Finally, some
measures and suggestions on the operation, maintenance and test of the VCT are propsoed.
Keywords: capacitor voltage transformer (CVT) ; secondary winding; loss of voltage; electromagnetic unit;

intermediate transformer

0 5§

H s B R R D i I i B A 2 — , HAE T2
o L O — ey P, s B 46 Ry — A ATl e A i
PR BT AR TR P P e R
o, A AU R s (capacitor voltage transformer,
CVT) HA M i T BURAR 1 A BRI RE , A AFTEH

%5 H H#9:2025-06-08

i X R s L SRR T S BT T L A ) R R R
PRI, [ CVT BARBUN Apdedr BRI es
PEr e 35 kV e L R R GE 2 . BEE
CVT 7EHL M R GE b K W, Has iR e vk %
FNEARE B il i T2 K As T R 25 55
SN TR ik R rh i B T AR R R R E . CVT
I 51 D VLA B TR B B HL R PR TR I K

- 01 -



2025 455 5 1Y)

L AR S o M

$46%5

J. A BITEE BB AT g S BN LR
SH A BIT RN A BRTTIRI A0 S F A R
I RUCEEAR" ) L BT T2 AT HLRE BT R
CEay Nt NG R ST LS AEs inbs NG ER A ST
TR T 2022, BRI SE 1 | J Ry I e  E R ) T R I
I E R IBTT RAK T L R G AT R

ASCEE X2 500 kV CVT YR Z82H 2k I ik s
AT TR AFINT AR PG A A 2 WP 254
JECHR | DA R SRR A A I T SRR N . 45 B iafT
HCVT & ULEYBREG , A SCh CVT /Y H #1440
KGRI R — B I S5 1t , B e 4= T CVT 1%
BT TRE T BT SR

1 SBEET

2024 4F 12 H 27 H 22 B} 55 43,5 500 kV AEHy,
SRS B A2 S AR — SR BT 500 kV ]
CVT Wigk B8 55 MBS &R ahifE” 2 5 348
5043 JFCLRYT CVT Wik ” (“2 5 78 5043 JF K
RIABNE” L B RR S — RN RH RS

AF vl s 2E N BT RIS 2 5 AR — 5
EARPREE 2 5 FAR 5043 JT Pt B et
B2 5 EAR R EM CVT sy PR TR AL, B A HfiA
%e EAR AR BN 2 55 A8 500 kV Il CVT ik,

IR 2 5 3278 500 kV Ml CVT 3 T4 —
UCHL R ZS T B A I & 8 4 A G K
HEZ TR LRI A B A IR =R
60 V /ity ,C M ZIRGEHW N 0, 25 F12
500 kV il CVT 13 £ 4 WA 25 TG 54 L HL 25 PR T I
LR BT LT AMIR IE 7, CVT —RE L IR, Bl
WA TC SR 5

2 5375 500 kV il CVT % 45 515> TYD500/
J3-0.005H , B N FA w7 i, 2007 4E 1 H ),
2007 4F 9 A Aiz1T, Lyl H A 2024 4F 3
A A5 B r S i i R A A o
1.1 WELEFR

2024 4F 12 H 28 H,2 5 EZImH B 25,
R B0 A B 2 45348 500 kV Ml CVT FF @A
B IGRE TAE. A B KA TCSH 0, A A4
IR A . CH RS SN LT 5w 4,
BRI, N X i A R 4. C A CVT 4i2
G RS 2 S R ] ER W T - B E DS AR AR
Gy AR X A R S A T LA S R A
FH A BGEDR I M, X 5 A K R AT AR
LIRS . 1a—1n.2a-2n.3a-3n.da—dn ¢ 4 > K %%
2H 34 Te K Hh H R o A W SRy G BT B L A

. 92 .

JE S S EOC R T BDX R CVT 2847
B, 12 J1 29 HXF 2 45348 500 kv fill C AH CVT
HEAT S, TS CVT —UH R T
12 REER

2024 4% 12 H 30 H 88 A B XFEEE CVT FF
JEAZ W RS, IR I H AL 248 2% F B A | L A
i AR iR AR A

L2500 TR | FE I BA 0 YR 2 ol b I 2 i) 4
S BRI ZE SR IR 1,

®1 MEEFERKE

Table 1 Insulation resistance test
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Fig.1 Schematic diagram of positive wiring in the lower
section
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Table 2 Dielectric loss and capacitance test

g IHR(E tand/%  HR{E CmEF P CmF FI{EZ2/%

Ay 0.063 14.94 14.88 0.40
el 0.056 15.01 15.04 -0.20
T 0.057 15.02 15.00 0.13
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Table 3 DC resistance test of secondary windings
MQ

la—In 2a—2n 3a-3n da—dn

24.78 34.72 62.11 277.1

x4 MPRBSEEASSE
Table 4 Content of dissolved gas components in oil
rL/L
H, CcO CO, CH, CH: GCHs CH, &4

23.26 223.56 3389.15 27.06 10.65 9.49 0 4720
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Table 5 Test of insulation oil

M ok AP tan8(90°C)

59.6 kV 3.2 mg/L 0.12%
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Fig. 2 Principle diagram of 500kV CVT
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Fig.3 Wiring diagram for test
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Table 6 Ratio test of intermediate transformer

ZaH la=1In 2a-2n 3a-3n da—dn
S 2227 222.7 222.7 128.3
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Fig. 5 Structural schematic diagram of capacitor unit in
the lower section
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Table 7 Dielectric loss and capacitance test
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