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Research on harmonic overvoltage suppression technology in metal shielding layer
of single-core cable

CHEN Tao', WU Shouyuan', ZHU Ke', PANG Huaijiang’, LU Nan

( 1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education, Shandong
University, Jinan 250061, China; 2. Laiwu Steel Corporation, Jinan 250061, China)

Abstract: Traditional shielding layer protector of single-core cable can only suppress lightning and fault over-
voltage, and can not solve the induced overvoltage and resonance overvoltage caused by harmonics. A discharge
damping technology for shielding layer of single-core cable is proposed. Firstly, the coupling model of shielding
layer is established by analyzing the mechanism of shielding layer induced voltage; then, the induced overvoltage
and resonance overvoltage caused by harmonics are studied based on the model; furthermore, a technical scheme of
reducing the overvoltage caused by harmonics by grounding the cable shielding layer through discharge capacitance
and damping resistance in series is proposed; finally, the method of choosing parameters of discharge capacitance
and damping resistance is given. Theoretical results, simulated analysis confirm effectiveness of this method.
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Fig. 1 Electrostatic induction model and three-phase electrostatic

induction circuit
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Fig. 2 Electromagnetic induction model
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Fig. 3 Shield model of single-ended ground single-core cable
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Fig. 4 Shield circuit of phase A
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Fig. 5 Discharge damping circuit
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Fig.6 Influence of harmonic frequency and cable length on

discharge capacitance selection
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Fig. 7 Influence of harmonic frequency and cable length on

damping resistance selection
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Fig. 9 Voltage of shielding layer before and after connecting

discharge capacitor
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Fig. 10 Voltage of shielding layer before and after connecting

discharge capacitor during resonance
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Fig. 15 Voltage and current of shielding layer after connecting

discharge damping device(above: current, below: voltage)
:I: A}
6 45 EEIE

B O T OB LR 5 RS A PR ES H  B l R U
WL T R U et A R R, O S
PRIEH ARtk 77 %, LA .

) W57 i 2 b I B P s e L AR R A
PR J S A, R ST R PR 5 Tl R R S A
T n] A A8 e o i L P I R P s

2) R H A BEL R B AR W] A A B AR T D
FE Bt = B AR L T 0 B = TR R
oA AR it s BEL 2 2 B AN 25 5 1 38 F 1 A%

3) bR 2R P e A B A s AN S o ke B
i = R R, R LA R B

SE

[1] IEEE guide for bonding shields and sheaths of single-
conductor power cables rated 5 kV through 500 kV .
IEEE Std 575 —2014[S]. 2014.

(2]  skeEmE. DS SR BATREELEEREST[D]. £
E: WP LR, 2012,

[31 kA%, 2=, Wi, & BEEEAm5E
MR R RS #r ], SRR e, 2019,
55(2): 170-176.

[4]  BRFAL, RS0, BittE, &, &Enohgisk
%R He 7 K] SR, 2005(2):
19-21.

[5] HEATON A, ISSA A. Transient response of



[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

cross-bonded cable systems[J]. Proceedings of the
Institution of Electrical Engineers, 1970, 117(3).
578-586.

PRof, deol, B, %. SRR R b
R0, ml RS A, 2004, 30GET): 6-7,
I1.

BRAE, FER, FEE, % ORI RLE
JE A B i PR A a8 2 RO TH]. R ERA,
2008, 34(2): 355-358.

ool . — R L R gE R B R R
CN202759227U[P]. 2013-02-27.

W, MBS, MR, 5. REETRRY
@y CN205789356U[P]. 2016-12-07.

fafkak, Dz, ERE, . Biiy B g
ZEPRREMEIEAD]. B RGEHDE,
2007(5): 65-69.

L7, ERE, £ET, F. BORSPER
AR EFFI]. B A shfbiks, 2007,
27(4). 52-55.

EHETT. XLPERL ) BATHEI R G0 5 B I 0 Bt
[D]. HUMI: #HLKE, 2012,

B, il . WA S BN R RG 5 R
BRI, @EERA, 2013, 39(3): 689-697.
PNEKTE, Bk, AIRES, 5. e HoWInl s 4
AR S I]. mREECA, 2009,
35(4). 737-742.

www.eage.com.cn

[16]

[17]

[18]

R R

Application Research |

. T ARITER
v LR B

mRE, T, 28R,
WL 2 4 i 4 5 R L L R (5 o A [T ]
A, 2014, 40(3): 714-720.

EMEf, R, PR, . ZEAH R
ST BB EN T ES W], A
SeRATS P, 2015, 43(22). 77-84.

tEL. BITHR RS EERSE SR R
JERLE AT 008 S R R[], g,
2010(2): 45-46.

Bifk, WRREE, WA, CSHRET REIN R
B ROWED]. BB ER A, 2001, 27(1),
25-26.

BT . Wik T M]. AbaT: P EDKA
K HLH R, 2004,

BeRiAE, Sk, . BT T RS I sk
MBAIRHE[T]. BmAH A, 2010(6): 101-102.

fE&E®ET

Prvg (1993—) , 5, fiit:
WFoeA:, EZERFIE 5 R o
FHARER RGN,

(BchE H . 2019—09—26)EA

2020%F98 - TV T# @i bd | 63





