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Application of In-Pipe Inspection Robot in Evaluation of Urban Water Supply Pipelines

Network

ZHU Guibing " , LI Jun, SU Shanzhao
( Shanghai Water Supply Meter Compulsory Verification Station Co. , Lid. , Shanghai 201900, China)

Abstract Given the high density, large volume, and aging of water supply networks, along with the complexity of underground pipe
networks, the transformation and maintenance of water supply networks present significant challenges. The increasing number of aging
and damaged pipelines poses hidden risks to urban safety. Previous evaluation models for water supply pipelines often relied on
statistical data of pipe burst accidents, which had limitations in assessing the comprehensive risk of the pipeline network. In recent
years, pressurized detection technology for water supply pipelines has become more mature, but there was no unified evaluation method
for assessing the operational state of pipelines based on this detection method. This study drew on the method of evaluating drainage
pipelines and applied it to the endoscopic detection of old and concealed pipeline networks in the central urban area of Shanghai, using
pipeline inspection robots. The study analyzed pipeline defects through semi-quantitative risk assessment based on actual visual
inspection results. It proposed a method to evaluate the operational status of specific sections in the urban water supply network and
quantify pipeline risks. An example of evaluating a particular pipeline section was provided. The accurate evaluation method for water
supply pipeline operational status presented in this study helps water supply enterprises accurately understand the operational state of
their pipeline networks. Under specific conditions, this method can be popularized and applied. In the future, other monitoring and
detection methods can be used to validate the evaluation results, and multi-data fusion analysis can be conducted. Additionally, a
dynamic risk assessment model for water supply pipelines can be established to enable real-time early warning of safety risks.

Keywords water supply pipelines defect detection risk assessment case analysis

[WFBEH] 2023-04-07
[EEEE] P (1992— ), 5 W5 07 A T KA M2 T4, E-mail : 823076899@ qq. com,

— 183 —



REIR R, IRER.

B PRI A AAE SRR Al i B2 H]

Vol. 42, No. 12,2023

FEWSHADK R rh, U HE AR R RAR T it
PR AR JE K, AN A 52 2% W o KA I 2
BT 100 4E | HRTAER KA T Y 32 B4 B
POBLLR A4S R85 45 0 3, &R 45 T8 il R T
70% , JAEHE RIS XK A T8 PN ERR BT B
Jith , AT SRAFAE RV M AE Tl 2 25 R 55 R B IR 1
I AT IR 4 45 DR 3R T S5O0 1 P B o ™ o
Rt TR 1 o 1 g 4= = B ST P e
PORY AR TRERAEESL RO 3 BUE Py IR B
Y JUARE N AT 2 w55 A W I H i 1T
HOEE 38

DAFE B AR K A5 2 PP Ak A A 22 (1 S i () R A =
TG R VT 45 18 S, T Y BR AN R
AR SR X A5 90 08 A7 4 T RUBS: A 1, 2021 4F i
& 1 Ol HE KA ) 22 4 XU D1l 42 R I )
7 bR, WA TE Py v 8 SR AR A s
ARIRAS 3 AT TGS 1 520 30 T A A I DU e A
AIREMER SR JF N X B AR T 52 ) Js R AR
TR A TR] | 354 2 7K 5 T DX 38 L 4 1 £
XK AS D S 80 3 8 1) 5 e AR A T PE A, JERh T
KA W28 4 KR A bR B = 1 a5 1

TR 7K A I 4 4 B e MR R IR K AR Ry
FiE ] sy A 78 Ik T 0 % A 3 B 4% P S A I 1Y
AN AR B X A Bl AR R B KPR,
R B 22 ()45 T TR B I AN Z PR ES F i2 47, gh
Lokl . AR, S| AT Permanet % HE
Bk Sahara , Aquarius 55 [E] PN Z1 SGE A9 45 90 K 0 46 AR
TF-BH 8 WA W DL & A Dl 6, RAAIG A T
FPEE2E . Ho, Sahara FEARNN AT LU T & BLAE 18
T, S RE A A T A0k B A I SR R T A
BRI SEBR 2 400CIRAS | A 1 25 548 100 L s ke
BRSO, 28T Sahara 95T/ 2% G
PR I B %) B P R N 3 S 1S AN Snake701 | 3
™60 .G70 1 T iz HI7E S T8 PR I o 7 116
TR BE 8T 200 km , {HEF X488 48 B0 1B 12 17
RSV M ARG — A S SEHEK B T8 PEAL 1Y)
T3k, R FHAE O 53 1Y ~F 0 12 KU DEAY 5 vk X 48
EHATZHCRSTPAN, [N 25548 Bogm P &
BEIXA | J 10008 B A 9 A R 2R A A5 30 IXURS: R 28
SR AEAR, 45 T BURCGE A, FF DAL EE ST Ak
B ARG RV I

— 184 —

1 FERKRNRS

VI RS I PN AR 2R G — AT i R AOK Y
i = T AL B A A K R JC A I AR | B4 AT 7
TE IR 230 F2 A0 T 52 £ A 5 RN X457 1
IS e T R B R A

ST S B P 2o R A AT T R INAE B T 2
B BRI DL RN RE 1 R RN AR SO LAY
TR A+ AR A A7 B ) 2E 77 i 1 i A5 o
Snake701 ALK E RGN % 45 H 2%, Snake701
Bies T AR — R 50 AL LB B — 2R R 5
1) B P e R AR K T 2% R PR R T Rk
JEE RE A SR D R A8 6 bt S A S AL R
PR AR AR & (L T A AR AL ks
) 52) BRI AR G E AR RS T8 M4 A E (5K
AR A U R R B ) ;3) BT 300 kg
MIZEE M B4, AL TR A 5O 48 i 4 4 L R
HLIH DA R S 45 45 7 5 B Wl A5 B A 5 4) 3648 LK
B E AR R B 8 5) B E N (R 5
HIIBERE N AL 6) Hf AT T 7) Il A8
6 E G Mk LS SORAL R U8 1 T A F

%R I 5 A AR B AR SR T RE A% R I 4R AR
DN200 ~ DN3000 P 4T 55 28 B R o () {7k 4536, B
i3 DN500 Je DL Fai A g iE, &
16 0 22 295 FE % 38 0 4 A\ hé B 5 /N DNSO [ 1)
B 25 RS S B B R, IR
CHRH K AR 18 2542 5 | = HE ) 76 8 1 rh S BT
1 AEE B0 R AR IR O T (R DX o A4
B EEAKT 90°, Bt FEA/NT 270°; 48 K
HH0.3~3.0 m/s; B HIKEN 0. 1~1.7 MPa) , 5t
YA 50K N 3 B e B OR A2 R (75 o i 2R K
JE) o FEREI R R, RS T JC TR A K —
FE R (5 A4S T8 A 2 10 HoA A B TR 15K
Snake701 B 45 T 5 MR [RIAY-S i) 22 5 | < U3 B AE AN
(] SRR 50 T ARG, T LA ARG 0 i 7 P 4 AL =G
L TR v A AT 0 A, I DL DU AR 9 O
VERA TR AR . 1 A8 AT R S T
EnER,

Snake701 A5 & 45 (1) 40451 32 B¢ RE 108 345 BT i X
FENEENAAEME BRI S AREEL 58 E
B e 45 1 s B A R MR AR | T U S R 1
O, T REA AR 5 1 T A 23 25 2 % 2t i Do i 4



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 42 ,No. 12,2023
December 25th, 2023

7 ) W
A | ok
@@\J_J_@L Ly 7% ||

B EENENRS TR
Fig. 1 Working Inspection System in Pipeline
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Tab. 1 Definition of Pipeline Defect
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Tab.2 Physical Attribute Index Score of Pipe Material
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Tab.4 Physical Attribute Index Score of Pipeline Service Life
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Tab.5 Grading Coefficient of Pipeline Defect Grade
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Tab. 6 Grade Assessment of Damaged State Pipeline
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Tab. 11  Summary of Inspection Defects of Water Supply Pipelines
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