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Damped AC technique based on resonant principle and supplied by capacitor banks
for partial discharge detection and location in power cables

ZHAO Xuefeng', PU Lu', DUAN Wei', JU Zeli', LI Hongjie’
(1. Research Institute of State Grid Shanxi Electric Power Company, Xi’an 710100, China;
2. Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: It is essential to detect partial discharge to ensure the integrity of the cable insulation. A technique
to generate damped AC voltage using traditional frequency-tuned resonant system and additional bi-directional
solid-state switches is proposed. To reduce the transient high current absorb from the networks, capacitor banks
are adopted to supply the system. Parameter estimation and simulation by Simulink are conducted to evaluate
the manufacturing process of the system. Laboratory tests show the validity and effectiveness of the proposed

technique.

Key words: power cable; series resonant technique; damped AC voltage; capacitor banks; partial discharge

i3

0 5

R M (Cross-Linked Polyethylene,
XLPE) W45l TR, WL EERE 5 AR
SeFHL, BCH TR M h gt 3 U, sk
i, HHT G e e B v Y 2 fa) RN ik PR
Si A ek, mERE At i S A g s

BRpE 4201845 niBF & TR (2018GY-001)

28 | @i bl - T TR - 2019F %385 E6H

Fie, TrEB TR S G RS T, D &R
G2 AP Fiigd (Partial Discharge, PD) 1
A G SR RERAE, HARI S 2 B e g S R
Hh % B A 2 Sk v Y /N B, et T ORBR L R Y
Ro A ST A T BEME L,

St ZERIKR R, BRI I
AR FEZ S A BRIEIRE AR | AR M A UL R



K T U BRI vl % 45 A B LRy L B g 8 TV 0L R s D A 5 A

PR G PASMEEA . Hr DTS PRAR M+ A AR 48 I
T3 S AN ] AT LA 53 Ay PR 2 ER R 1 R B A T i Jeke
AR B IRE AR, A R SR Al i T
HL 5 DA B AT VR FL B 2 (6 45 I K I % 7250 Hz3iR T
SRR, AR b A T IE 9k AR AT
SR TR 1R B o 0T R BRI, BB R,
HRKRE, FEAERSNR PR ADER, wmiEm
2 HR IR T R B A 1o R A b U R I o kO P EL
2 AT DA 1 B% 730 ~ 300 Hz 2 [Al & AR 1R . IFR
A GBI 730~ 300 Hz 2 [Al A F 3% & 5
50 Hzff1F 5% i HL A e e I 23 vk, IR A X e
PSR 2 50 H A B s BL MR A #E  , (HAEAE
o 2R F g e R0, R R 32 R R A AR
HLJR AR A D L T2 PRSI TR 2 1T S5 s
T T R E R R IR ARk, BRI 7
W NBRE TECHTIZ S, RB IR )E S
T R e A s, o AR A R TE A
B 4 2 (1A R0 — B A SN B BT LU R]
B SCERI10-TTHR H THR IR I A, "L
FyAEFE R SE LB I, i B2 RS R H T
A . SR, TR I AR G Y R
WD HL IR SR B DL Ak, fE— @R LBARG T
HEE,

BEME, B TRMEARA SN, BiEDh
AR A LR B I o 2 Hp BT T I (]
BT TR 3, BRI IRAS, B
o) 72 GE DR 7% 5 72 G P 7 2 100 FL O 2 SR 2 /s
RZ ., SR, BRAL BT I 2 =3 A 5 Ar I 1] YT R
MIRE R, FREA 75 18 v IR AE A0 I 1R) PN 75 2 45 K
AR ptrne R, B A S0 A IR T AR g A R
A . BRBIBEI A g S5 o iR E B ) R s
BRI i . Rk, £ BRI AR A 2L
PRI, 387 2 % AR i 22 W A B Bt v v
FEATAH I PRAG

AR SCHE T WL B TR 0 v B B 4G U R B T I
FTA) 8L, 2 —Fhal o i s de 2 ikl BT A
2 TR R SR B Y F AR R V5 Dk SR R A T 5
FEALHEA I 1% S8 TS AR R T IR S B X
BEAEATFHE, AR JE BRI [E S JF e Al (R R 4 |k

www.eage.com.cn

Hig o

Theoretical Analysis |

7 AR R v 0 L T I R Ry R e, R 2 AR R 4%k
PRAUHLIR, AN 23 7 HE I S MR 7 52 Wi Jm) #4000
B ARG R A B IR 7 B 0 B A o 2 g
W, 5L R B BT, A 2o R I B K L TR
i,

1 FEREREEFEE

L1 R R ERIE R A

R PSR B IR AR G R B A LR,
kT, AR IER T R ST
R PR L A C A R ISR B B, 7E
30~300 Hz 2 ji] 4 25 cie 7% R A3 F I8 1 i H v 1 47
R, M R SR [ B 0 B R 3R AE
HLAE b 7= A 1A R T IESS IR IRIIER KA
K~

— Tr
3]
L e % T Cx—|:

Bl AR RRIERR G RIEE

Fig.1 Principle of FM series resonance system
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Fig.2 Principle of oscillating wave technology based on FM
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Fig.3 Schematic diagram of unipolar frequency doubling
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Fig.4 Simulation results of switching without oscillation wave
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Fig.6 Simulation results of 2, oscillation wave
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Fig.7 Absorbing current waveform from power grid by different

power supply ways
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Fig.8 Lab test scenario map
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Fig.9 Voltage and current waveform of capacitor bank
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