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The Grounding Grid Corrosion Fault Intelligent Sensing and Imaging

System
Zhao Qingpu'23,Song Hengli'>3,Dong Haobin!->3
( 1. School of Automation, China University of Geosciences, Wuhan 430074, China ;2. Hubei Key Laboratory of
Advanced Control and Intelligent Automation for Complex Systems, Wuhan 430074, China ;3. Engineering
Research Center of Intelligent Technology for Geo-Exploration, Wuhan 430074, China)

Abstract: As a channel for fault current dissipation, the status of grounding grid is closely related
to the safe operation of substation. After years of theoretical breakthroughs and instrument
research and development, the grounding grid corrosion fault intelligent sensing and imaging
system based on the inductive apparent magnetic resistance method can achieve non-destructive
detection, real-time imaging, feature extraction and fault diagnosis of grounding grid location,
structure, corrosion point location and corrosion degree and other information without power
trenching. The system has been applied in a number of sample projects, proving the practicality
and applicability of the system in substations and providing an effective solution for the condition
assessment of grounding grids.

Keywords: Grounding grid; Non-destructive probing; Topology imaging; Corrosion diagnosis



1 WitEREMANME

9 0 2 P 3 AT A 4 7 O (E , LB MR O 0095 LB 2R B8 et T AR L 52
N £ 4R R B L A 1 22 4 K IE RBAT » O ML IR AS O 7 15— B2 B
RV PHEAT #1192,

I RIT, [P AM S 4 I B R R T AR A KRR BT 92 . K464
5 L BEL A P4, 58 R 75 0 0 5 S BEL O A (8 0 I 9 1
SRR AR, SRTT, %07 R SR B AT P G5, B AT 2 40 1 | FL 0 e DA
SRS, T FL 24 0 7 A T A T 95 8 40 B 60 0 T L LR
0531 452 e L (R A PR M o R 7 SR R D 0 0 5 G /b R 2
BT, MR ARSI M . 5K TR S A O,

KRG T RS LR L 8t — R B I TR I R 5 B RAR R, ST Y
SR T B 5 B A T TR SRR A X B AN A K« W A
UGS ot 5 AT S5 MR BEAT AR AR RO R S5 % RS B M P O (E 2 I, )
o 5 A B e SR S 9500 SR S0 M8 S AT P AT AT B R
VA R AL AL . 3L B A T R 2R 08 T T L SRR FIBLS A 3L, TR %
7 B O B
2 RGHR

ST 4 R B A RO SR 5 88 S W PR T 9, 8t T bl
e R BRI RS, EEAFERAMA: R R R T RS D
RN GRYCT RGO RUR T RAHEH TR 2 . RARMTT ZAERIME 1 iz,



—®  Efifl e KN

s Rl
Pl as2 g G E
|

' * \ 4

N IBiE -—————l SERER e IO

M1 B RER

e T ) A O () S SR PR, 2 RGNS D RE s SEEE M R S S A L I sOR
JE§ i s B 5 22 A R TEASIARIN, FF B o 2 DX 4 A 5 1)« BT RS e S A DG ek
TR 5120, TREUSEAS 2 B th s AT IR R4 e VPl = .
2.1 REHL

PR T8 HL G ) TR PRAR S, T B I A, AR R SR BB 5 59
N T A B AT 3R B A 5, UV P R R g A 7 =X, ) e 2 A28 v sy 00 R L%
AOER S E . BB AR R T AR BRI BRAE S, DME TR mH, AT
X0} A ] 7% E 3l (R 000 8 2, SRl R B AN [F] (1) F 4 o A8 PR ) R B, b I 1Y
RIS 2 PR GO, SIS o0t P FH e b D PR 2 456 P Bl FRLR USSR T SRk 9 T
T R AR 75 5K, ¥t 15T DDS 255 5 K A& A S D TEUR R AR ST o

RESHLEART e A0 45«

(1) I DDS #iAK, SEBUERPEIEMR A, itk AR G il i Pudiz 5 = 4 —Ff
R ) G L) , A D L 308 T L4707 62 P, S8 ARVREE 42 TS O L % 2 46 Dy S S8 R A8 W 428 (10 AR K i 0
VS I, 555 20 R D R TBOR A8 HEIR Z2 Ui v o

(2) FIHNFBRBAR, BT RKIE MOS &I, It 3 iE ML
KEVE, RGP HIhThR



BT RS ) WHREE e FREECRS

T l

BRI e EREE e DIFRR e RS

T l

PGS P 4%

2 BEHRHEE
2.2 B
PN AE 5 R FEE . AR s . B R AR =AM MR, W& 3 o,
Hrp 5 5 R P IEE 1R 2 SR RES B &, SEIUREE MRS S ITBOKR, RIS, Jf
AT HP R AR OO M B S A D5 = 1) B AR OR B, MU il e dn s B, fEafeikds
(1)t o 1 380 2 Pl Hh RS ST 5 MR FE AR AL s s R ARt 24 A7 ks BEAR I 75 AD o5
MR, R AR e R 4h EAL B AR b B

IR LS [ 5T HEIE ————  AHICRLI FB
A
TN l

CE Ab 28D

- FA |- et R [F 20 Ml A

, T

R AR ] | (5 BIE | AR LR

B3 smEhgitaR
HAZ ORI f i, FAAN AR s BIas . AOEMIRY R, HIERN
TEWEAE S FIERLRORHS | e AR AR, R b P S R G S A IR AN U R G T R
CRAUEAE JE R A] Sk
2.3 HARSH
C1) R WU T AR Kb R PRI it TR %, S 2 BROBHINS . St FRUUAL
IEIE(E<10A; A% 200Hz~2kHz, 4 4 R4

(2) JRSEHE T B2 B IR 72 1%/ 18I ;



(3) WS E RBUE: 1em;

(4) B FAT7 R RBUE: 10°;

(5) 50Hz {55 GE /1. 20dB;

(6) FIMEA (55 MEIRE S : 20dB;
2.4 EAIHLE A

EATHLRRAE R A A AR . AR BSR4 B . M AL FR AR B
BEX AR R SRR PR A, BTt 1 T I AR 4 (R P R B VA R R IR, BT
{55 WA A SR BUR N ALIE LTS 5 5 AR ARAR HE S 4 58 A Hodfs DAL BN AL R B 115
SIREGR, @G ms PR EREIEE, SRR SE, Wit RIS A
FRIR AN H,  SEIE A8 T 0 0 1 S 4 S5 7 0 ST R T 8 e S L1
R L Y5 [ AL PEL 0 A IS RS A ek ) AR P SRR, Sl SE R, EaRA X
SR ZR T AR L S AR SR B TR R
I A5 i i e

l > RHERIRE e SRR e BRERR
F I HL l
IREEEE S AN R et AN SR SEL
y
R
- HEME e BGEIL e BIREEES
y
RHREE -

B4 ERNRERTAR

ATV AR Y DA S5 R 15 TR HOT ABL b He st W P S S5 4 L W7 RIS ot i 55
FHREREALE, SCBL T AN I R R S Wl TETRAREE A2 W, 45 AR i sl s
PRV, TXE) 7 2 AR BEPPAG I H Y, ARG ISR 3
3 MRS

HET RS CHEA KM, SEE7EE WINPT ZE RS W ERRR SR, HiFSuER
10 T, SRAGWTFUA M 7oa 28 [ A5 48, 2018 ARG JS 1E 4 N 10 ME IR R uh
FFRISEPRNAT; 2021 4F3RAGHIIL A A T BUHT G R FR“IL T BH 2K .



s PERFXRY (KR)
SRS (RFFANBRLSEOORIS MW )
awanum . RIED

SMNA L WK KRR BHEK

TRRO 4 b P 4k A R A e R AR R ATRB I E RN E
GRGEFRBRT AW CISFLLRPRIK:

% Al # R

FRICIE, LAARE!

ZEC KB I+ P 6 P T
ERP, RFE ¥ P S>RREKN = Fx,
1R

R T

6 F—HRENERILRTRIERET

FHEM | £5 R RENRK

B8 SHE_HEEHLENT 3 NN RIS



9 BRI % 3 MERIR
3.1 EHMA SRR

0B 10 s, AR HIEEAS s st R Tt A B S A R, 5 RER YT, Gl AR SR U
WA 2 5 A B R AR A — B

=
4
;*A
|
|
-
¢

%
ﬂa

B S N B |
S =
|
B | R
b
,
| |
|
|

B 10 FRIMEHHRR
3.2 JRHRER ST
AR 1L TR, AR N AR H s 2 W A D S AR B R I T2, SRR, B
TS B PR P2 5 TS T R B2 A A 2 7E 80% DA b



X 113982
Y 587747e39 Sis

IR RO (I (Q)

b A

T L LU 8 ()
A ML LU (Q)

0 30 40
g R (%)

B 11 EiEEISH

SR

(112005, % B Sl e b o B2 THBF (0], JEE FLIREAR, 2020, 37(9): 121-123.

(2195 523, 207 M 3, 55 SR AR BRI 12 W 7 VA B 0 At S T TE (D], Z07K30], 2021, 40(4):
89-91+96.

[3]5 1 A 1 T, d k. A Mk e R AL 1], HARHL T, 2020, 48(5):33-36.

(4177, J T R I 223 PO b DO B A DN 2 B e TH (D], KRR MOREE, 2021: 2-4.

(5195 5. e e B oo A 1 38 K AL TR L TR SRR A 9 (D). 500 iKUK %, 2016
2-210.

(614 S U ik T 2 D% A% b 1) 1t o0 7 S 900005 B0 7 (0], BARAE B RHEL, 2022, 6(5):
91-94.

(7IXURE . T HURGRS & JR B At X S SN S5 A U DT EE[D]. KA i MOR2E, 2018: 25-50.

[81RMURH. Fet o4 5 Tt T 5 A FEL L 12 W 7 T L [D]. LK H PR, 2019: 31-48.

(917335 5. IR AR FL A 12 1 Ao 220 IO 4% PR A S JH E 2 b DO ARG W v Fy B2 FH [D]. LR EER R
%, 2019: 76-93.

[101F#50K. BT Bt LeNet-5 [ 4% 1) Bk A% e R v2:42 b o0 J5 b 2 B AR 531 05 VR F 2 [D]. KA
FHARK A, 2020: 33-44.

(11]PFIER. T I P By ) 3 P 4 R U 5 i B AL BT JE D). PR E PR A, 2020:

43-63.



