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Study on the random handover partial discharge test technology of UHV AC capacitor

MA Xinsheng, LONG Kaihua, MA Jixian, GUO Shaowei, CAI Wei, LIU Liang, WANG Jianwei
(State Grid Jibei Electric Power Research Institute, Beijing 100045, China)

Abstract: In order to study the partial discharge pulse current test method of large capacity capacitor for UHV, the
equivalent model of partial discharge of capacitor electrical weakness is analyzed and the reasons for the difficulty of
detecting partial discharge in high voltage large capacity capacitor are analyzed by the simulation. A broadband high gain
through CT type detection impedance is designed for UHV capacitor pertinently. Through the contrast test of pulse current
method and ultrasonic method and background noise test of pulse current method, the feasibility of pulse current method
to detect partial discharge of capacitor used in UHV is verified, thus enriching the UHV capacitor random handover test
methods and ensuring the reliability of operating capacitor quality.
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Fig. 1 Partial discharge equivalent circuit of capacitor
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Fig. 2 Partial discharge simulation model of capacitor
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Fig. 3 Partial discharge simulation waveforms of electric

field distortion in film or oil gap
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FR AR ey i e 20 S B8, AR TS FE RN B S

HLERAFE M R R R
¢ 19

O =i oA
Kb O WA g ISR,

P LA AP T 25 HUHIE,  w] W AR
JE AT RS AR ROR, (A ITSO i S AR
AR TR RE N, R IR A S R &
B RSB AT W R A R RE R K
25 B LA 28 I FELOAE JR) 0 T8 A D R AR A T 2
ST R R B S L B S A K F AR BT R
iGN A Y A S NG o = R M i) R ol Y E
I SRAE S BTGVl B (PUREFE o SEBm LA A ER
TR 5K R B an ] 5 s Horh €124 5 R s,
PRI [A] - HR B 15 N ooth. i ¢ o HoAth g
MR RAAH B Co b ZF A, 1T LLZ .
Y TRCH R Ry BRALUE A I, TR B 5 A A M
JEIHO R R T AR AT DA R G R

u, (1) = Cie"’d’ cos w,t

v

¢=029¢ ~25pC (7)

q=q+a+§xx “)
G

GG GG

Ct:Cd+C -~ -
+C. C +C;
A
1
a 5
e 5)
1
w, = 6
“=\T.C (6)

:

(‘b - (v
— 'k
__
C,
—

5 SKRRAEZA 3R B IT AR PR AL S 4L =
Fig. 5 Partial discharge detection circuit for capacitor
2 Cy IS AT 45
C, #3Ca )
Pk, M@ TELE 1, MAEBOR 2,
PR BRI, AN O P M (ARG, AR ] i 11 R A



- 148 - LY EL R LR

FEBAG . DUZRE i R T r A2 A ], L s
44.54 uF, A7) K@) rT LA 2
q
C,=133.62uF, u, = ) nv

— PRSI A IS e /N AT A FL R T Ve
XA GEARS PR BT AT A 5 K 10 pF L 2% 5 1Y) Jei
JECH, Fe /N AT B R 30 pCo T THEAT 2
R e s FH P28 %) e/ ST B0 B Bl 133.62 pCo izt
TCFIs BT FL 88 S TR FEURS I (1 R B R
b, TR H BT R e T K 7 e A 8 P SRS 0 S
LRI DAREA

2 TR S IEE A P TR

FFLL BT, TiEH 20~500 kHz 38 3575 2]
100 f5LA L st e 300 A R4, DA
T AR v K 75 et F R S S FROH AR I 7 . AR
W —Fh g0 CT B IURHST, LA I Lk %]
I CT, WmAREIRA, HIbrik 7144 RLC
TRYRGIN B B0 3 7% AN A 1 . RLC 2R RS B e
BT BRI S35 L % o il i 6 T

(c) SEMAT %55 CT L
6 Fiim EFie CT

Fig. 6 Diagram of broadband through core CT

Ferb M G wEdE CT IARCEIE, Ly R Al
N ILEER A RS AR, o A AREURA, Ry AR
B

e 27 Pk Pl JR B v 15
NS ®)
L=NM="2H
D
pe N OIEEG S ONRGOERRRIIA; D NINTEM
BERZ.

R 45 20 ] 6 S A 1) 20 P 2k B At 3 B A (C
SRR/, 2124 760 pF)

f _L R,+R, R +R,
“ 2nL+RR,C, 2aL
7 _ 1 L+RRC, 1 1
" 2n LRC, 2mR.C, ©)
: R 1
H(jo)=—=
N R, ,
1+(—2 - wR,C,)
oL

Are A FIREORSR, i oA ERREUER; H
SR ERR

Al LZECy CT 1 b PR R AR R 8 Fi BH Ry S
FRHCRAR Co A%, T N PR AR UK L A%
AR A 5 2% R AR O R e I, 5 CT
1)ty i A 25 U Ry FIITA N A7 G NBOK HUK L
K, ARATAR L AR A, 1T NV 3RSl 2 0
Ry SR SATIG R334 0, 1 Ry 3K, T PRAB B AR 1
K, ERRBUESCREN . T UL EFE, TfE—
AL Ry AN, A0 CT 32 B4 56 (1) TAESY
BARFE—E e N RAERE . AL RN T
P ERESS, HEES R 1=20004, , MRIEHAR B
[ 2E et CT MEsk, EHEREMEMNER D=
80 mm, K[ EHAE d=15 mm. *FJLZHEE FATHIHS
TR B A4S BB T, B Ry=300 Q,
N=35. It} 20~500 kHz /38 25 35K F 5 uV/pA . 4
JEOREREE R 3.5 v, NBCK #8 fe /NN HL A
7 uV, SIS /N TR A 1.4 pA. ARPE K
LT A S, M FN AT 8 uS(10%~90% i)
B, e/ ARSI R T FEL Ry

t t
0 =[lidi=1[le "di=rs - ") (10
¥z, =8x10°+2.2, t=15ps FAAK(10) T4
O, =5pC, VU AT L HL2 2 Jm) 0 5 v )

Ko T TAEDUIA TN A0 A RO, TR,
70 CT ARG T . ABEVR A AR i



hEER, A

YR i s A P2 Jed BT S T R RIS - 149 -

AR T3 VA 2 e R TR Bk SR A A o ik
Kl FOT 1 kHz BUR BB ACECR IR . 2ok
I, I e /s T ASHI S HE B mTTA 10 pCo

3 HERIIZMIREG

DN R o JF IR P im0 X, sl 7
Pivse B Coonygdcri s, LM st. PaH
PR IRR I 51 2670 M0y CT HIE S iz it
FHERD] e,

L
U 3« ij H Lo JCx ch

7 FEREII E B

Fig. 7 Balance method test circuit
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Table 1 Laboratory test results of pulse current method
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