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Research on Key Technologies of Intelligent Inspection System for Track-hanging Robot in Substation
LI Xinhai, XU Baojun, XIAO Xing, ZENG Lingcheng, LUO Qifeng, LIU Dezhi, LING Xia, LUO Haixin

(Zhongshan Power Supply Bureau of Guangdong Power Grid Co., Ltd., Zhongshan 528400, Guangdong , China)

Abstract: Aiming at the problems of small and complicated indoor space of substation equipment, and high
labor intensity of manual inspection, low work efficiency, insecure personal safety, prone to omission and
misjudgment, key technologies such as track-hanging driving technology, inspection positioning technology, and
automatic acquisition information technology, infrared anti-collision technology, DC carrier communication
technology were integrated to developed a track-hanging robot intelligent inspection system in substations. The robot
in the system overcomes the problem of small and complicated indoor space of the equipment by hanging track. It
can accurately position the inspection target equipment, automatically carry out inspections according to the
assigned inspection tasks, automatically collect target equipment inspection information and intelligently diagnose
hidden dangers of equipment and provide early warning. The use of intelligent inspections of track-hanging robot
instead of manual inspections reduces the labor intensity of operating personnel, improves the quality and efficiency
of inspections, guarantees personal safety, and improves the operation and maintenance level of substation
equipment. The successful application of this system in the 500 kV Wenshan substation verifies the practicability and
effectiveness of the system.

Key words: track-hanging robot; intelligent inspection; position; carrier communication; anti-collision

78 L U I L T R G A A G ), R LR
SEIBFT XM ) R L e st A E
o R AR LT R AT G | BN e B

i 2s AT NGV BE RS A W L1 IR ARl i 4
A R BRI ASCR | A7 7R 57 Bl B T ARROR
% N B 22 o PR B A HIL T 28025 26 ) [ g

SEIEAT N R G 2 U AR AF R R, A o

/S P S T < N B O (S e R
Al 3k 2Rk PN 07 30, il i A7 A\ B R AR i
VA HEAT R AR SR R AR . N AR AR

AHE BB 25507 A A B
B DL 2 A HOAR 10 5 28 o R L G
T A TG R R AL, O e L 1

BEETR . AR MNA R SR b 345 H (030000WS2412003 ) 57 4% B A B 37423 A) 4 20 H (0320006562180499)
TEFERAN 20 (1971—) , 55, AKRE, W2 TR0, Email : xiaoyu—197110@163.com

43



wAAES) 20215 FS1LE F 194

B, F R ORI BEAR R R AR AR

FRAL TR,

M 20 22 80 AF-AR T 4f; [l P A1 % 22 F sl LA
NG AR B2 e 7058 . H A 7E 20 122 90
SRR ZLAME B AR BOR BT T 500 kV 742 HL 3
AR HLES A SEL T XS LR A IR R A B
DTS, 2008 45 EL P 2% AR 5 K 2E Wt il i 45
Bl NS08 L T S i e AR A T 2L AP R
AR 2002 4F- 3 [ £ 6 5K 863 14 By 3¢
TR AR H A R LA N B AE 5T I R
A 1528 s R LR AN (H R TR G
FRBIBR A, AL NG AT E AR 3l KRS
IS E e

WA Bl TR DL R A KR 4 T DL S GE
FHAR N TR REHOR (miE R EOR EHZR
HOR LLAMIR B AR 1 A e Bl A8 A0 A
TR C s AR F R A R 1 R R T Il . E R
R HLES AT X FEZ s huE X R
JE A X = FALAS A, BT T R A Rk, &
N 7S AL B P 202 & HL 7% (gas insulated switch-
gear, GIS) 7% sl PG A% 4 114 il I 2 2% R 3 6 B
R FEFS, BEHNEEGREATE CISE &R
B BAERFENE AP A a5k
S 0], S ke =X 2 LR Ml T T UL 2
N DRI 1 B XE LA X 28 N IR A 7 4 T 3k
(] A ) 2 P A BEL B S B e 43 TR BT e ANk,

s AL A B 3h SRR E B .

RS BRI A KA = N AR HL B 25 DI RE , AR SC
PE IO T AR s LA N RE IR R4,
T ) 7 A L TR B N i TRV B Bl A
FEPAZIE F TR AT, AT E s 722
FL IR A I 25 SO0 R AR FE /R KT BT R T
THE B A S RAESR AT T AT
BRE GRS LD AN | R AR R R B AR D fE
WK . IZ RGN TR B AIE T s 17 A B
()57 s BE , B T T SR 8503 AR o, AT Y
REIZWT I 5 P BT VB AR v s A7 N LT I
TR R4 2 T AEE T,

1 OSBRI EAFTRIEERL

LEM 5 Iy heakoit
1.1 REEIRT

R EE RS AR e R G &
ML AR EHEPILES A P B AR &

= MBS NN, RGEL NP 1R
44

A L UL AR R B AG R S
JRHEN

Azz?z"':_n»\]
§‘ 3L
3 3 3
B M2 K W %En i
St A s GUSIINERLIEESE (), | IR KR IEEE (), ()
21 22 e HfihZn
T T [T
HEHHLEE AL AL A2 HEPHLER An

B Rl sl AR RIS R e 4l
Fig.1  Structural diagram of the track-hanging robot
intelligent inspection system in substation
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Fig.3 Inspection positioning flowchart of track-hanging robot
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for track-hanging robots
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