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Study on the influence of grounding electrode length on its ground impedance
spectrum characteristics
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Abstract: The grounding resistance of the tower determines the lightning withstand level of the transmission line,
the corrosion will lead to the breakage of the grounding electrode and the decrease in the length. In order to study
the feasibility of frequency response method in the diagnosis of grounding electrode length, the influence of the
length of grounding electrode on the spectrum characteristics of grounding impedance is studied. Tthree simulation
models of common structural grounding electrodes are built. The grounding impedance of the grounding electrode
is simulated under different power frequency by using CDEGS software. By analyzing the frequency response
curves of impedance mode and impedance angle, the common influence rule of length to ground impedance under
different structures is found. The experiment is used to verify the law. The length of the grounding electrode has a
great influence on the impedance modulus when the frequency is low; when the frequency increases, the impedance
modulus of the grounding electrodes with different lengths is gradually the same, and the impedance angle is quite
different; However, as the frequency increases further, the grounding impedance of the grounding electrode with
different lengths is the same as that of the impedance angle. If the impedance modulus of 50 Hz is used as the
benchmark, the frequency needed to dock the electrode length can be detected by multiplying the module value.
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Fig. 1 Modeling sketch map
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Fig. 4 Experimental schematic diagram

BS5 SEiRiEs&E
Fig. 5 Actual wiring diagram
R4 L-40 mitEE
Tab. 4 L=40 m rule table

HAYHE N
B/ Q
5 kilz 11.853
200 kilz 23.843

A
B0

5. 427

10. 52

2019487 - EHlRiE

i hd | 23



HigoH |

Theoretical Analysis

F5 L=50 mEHER
Tab. 5 L=50m rule table

5 kHz 10. 282

12 kHz 20. 444 9. 022

M4, FSTLIAH, L=40 mif, TR
PN B AR N s iE N, S5 kHzx iz /) B
PUEEIH 295 T200 kHzX TR PLAE(E Y — 2
L=50 misy, XHFRFhEEA, 5 kHzxt b BRI IE
295120 kHzxt TP IE R — s 507 2%
EERHLE A, BT AE iR S4, H
SR NTE AN B SR R B AL, A R R
PHPURL(EAH [R5 B IR B — A E M, 545
Tk, LitkK, B/,

5 HRIE

FE =P[R S5 A R UL T, BLPAE
SRty S AR DL . YR AR B IR AL, SRR

IR R R I s EARSRY By, TEA RE
i s BT B LR, AH B R PP (RS, (A
e AT DA 1o AR B DU R R/ FIRT LR 22 1, it
AT T P A 73 e A T 2RI

FE =R S DL T, PHLBL A 0000 iy 2% 4 A5
e RSB, BEEMEE KA L, H
PR, BRI —PHEA,
PLARNE PR AR HZERENR, RIALMKA, 2IX
PR R T SRS s AL R LA 210
AR AR R ISR I LE AR A, T I S A
o S FE W R

i o B O BRI, ML —ER, SRt
(U7 R IER iR R DS IS DL TIE S/op- A DS i
— NI A, A R L BT (B AR R 5
BHISER B AE s, LK, BIEMUN, HIBEATEA
SRR R S AL (T FU M oL Rs
AT TYIE.

24 | @i pdl - EWRGE - 2019F %385 sk

[2]

[3]

[4]

[6]

SE

Tk, BN, RAEAE, . HE500 KV L,
Hb 15 JES i R g A BB RE ST LT ]
2016(3). 148-151, 159.

WANG Lin, CHENG Feng ming, SONG Yanan,

FL S aBE R

etal. A 500 kV substation frouding grid corrosion

and reforming measures[J]. Insulators and Surge

Arrester, 2016(3). 148-151, 159.
Fldh . BB R TR AT 5 L [D]. Kb Wi
K, 2016.

JING Jing. Corrosion state prediction methods for

grounding grids[D]. Changsha: Hunan University,
2016.
KRR, UEERAR, WO, . AT TR

S0 A 1 I T 2R P L BT[]
51(1): 6-12, 17.

. EHEREE, 2015,

LIU Yugen, XIE Lina, SHANG Longlong, et al.
diagnosis of old grounding Conductor breakage grid
based on binary genetic algorithm [J].
Apparatus, 2015, 51(1). 6-12, 17.
EEAE, 8, XDEAR, . SRR B LA
o 8% o7 9 A7 7 L il s A i e 12 T ) 280 R e
FR[]. @ ERA, 2016, 42(7). 2281-2289.
WANG Fenghua, WANG Shaoqing, LIU Yadong,

High Voltage

et al. Comparison of substation grounding grids fault

diagnosis results using surface potential and magnetic

induction intensity[J].

2016, 42(7). 2281-2289.

EREH, D%, X, 5. SERIEEREM
R i s 2 W e S IR 9E 0] LB RR 2

2014(2). 52-59, 65.

High Voltage Engineering,

QIAN Guochao, MA Yutang, LIU Yugen, et al.
Research on the application of genetic algorithm in
fault diagnosis Iusulators and surge of grounding grid
corrosion[J]. Arrester, 2014(2); 52-59, 65.
SR, Bk, £, F. FFE AP E
B % 2 R 5 R PEREASE[T] . R R,
2011, 37(12); 3113-3119.



A5 A B 5 X 4 P DA % R P G 53 ) F

[8]

[11]

PENG Xiangyang, LI Zhen, LI Zhifeng, et al
. Influence of tower grounding resistance on the
lightning  protection performance of transmission
lines with multi-circuits on the same tower[J].
Voltage Engineering, 2011, 37 (12). 3113-3119.
T, IDI%, (TBRRE. REATESBEREEEL S T 2k
ATl R %, 2014(4). 121-126.
XU Song, FENG Bing, HE Tiexiang. Investigation

High

of corrosion of the galvanized grounding lead

of transmission tower[J].

2014 (4): 121-126.

VRN, 72 Hs 2 SELE AT 5 Wi I AT B 12 W H AR
ZE[D]. dbxt: HhE R DFFERFSERE, 2009.

XU Yuan. Research on the technology of winding

Insulators and Surge

Arrester,

frequency response characteristics and diagnosis for
power transformer[D]. Beijing: China Electric
Power Research Institute, 2009.

apkk, EL, P, % ETARITERERE
ﬁﬁE%%ﬁ@%%%Wﬁ%ﬁEm%m-%ﬁ
Hzhfbikss, 2017, 37(1). 204-211.

ZHOU Lin, LIAO Yifan, LUO Bing, et al.
Simulation research on frequency response to winding
deformation of power transformer based on finite

element method [J]. Electric Power Automation

Equipment, 2017, 37 (1). 204-211.
A, WEE, ST, S R e e S AT
%%%ﬁﬁﬁ%wEM-%%E&ﬁ,ww,

42(8): 2642-2650.
LI Wei, XIANG Changyuan, WEN Xishan, et al.
Simulation of lightning current distribution in tower
of uitra-high Voltage transmission line[J]. High
Voltage Engineering, 2016, 42 (8): 2642-2650.

sk, WK, FEDT, F. MR SRAT R

www.eage.com.cn

[12]

| EiBSH

Theoretical Analysis

1]

AR o o 2 b L BELARE A 4 #T [T
2012(4): 5-9.

. HUESIBER

H

’

ZHANG Min, CAO Xiaobin, LI Ruifang,

et al. Analysis on impulse grounding resistance
characteristics of transmjssion line tower grounding
electrode ground[J].
2012 (4): 5-9.
KM, FIEICE, =ik,
AR e 2 B A 2 B fE ]
2015, 39(10). 2907-2914.

Insulators and surge Arrester,

. RTH AR M
HLEE AR
ZHU Bin, SIMA Wenxia, YUAN Tao, et al.
Structure parameter optimization of grounding device
with needle-shaped conductors based on electric field
distribution in soil[J].
2015, 39(10): 2907-2914.

MK, ERFH, #ok. EARSWREERE RSO
RS B o SIRAED]. B E R TR
i, 2010, 30(33): 44-50.

SUN Yue,

Power Grid Technology,

XIA Chenyang, DAI Xin. Analysis and
optimization of mutual inductance for inductively
coupled power transfer system [J]. Proceedings of
the Chinese Electrical Engineering, 2010, 30 (33):

44-50.

1E& &N

Bak (1983-) , %, 1f

s R LR, FEHFRT
mﬁm RS- S5 VY Sus
HL St R 4

(KchE H . 2018—09—06)EA

2019788 - HMiEMH - w2 hd | 25





