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Tab. 1  Status and deficiency of information technology in the Middle Route of South-to-North Water Transfers Project

i UK

A TR 2

FESL T = MR R L DR B L i RO SRR A ROR S A ; S RESE SRR RN R AT

s " O D
FISR el L R AR S B

EEBRLWKER

FEA A% FEAL T2 R B SSE A R IR B

B R PR FERIAN A s B BT U AR TR LTRSS SRR I K
7S €I B it 1 PR PO 6 TS N UM

FEATE 1L ) R B Ay 2 B — 14— Kb BE—IH B P

K T AT S 3 A B TR 22 A B KR LA L] o4 oA

gz 7 BE A ST 3 T2 TR 4 U e
TS VE. FL o R 4y ﬁ\i]‘ ﬁ}\%?EJ?—ﬂ(f?&xlnlﬁ/ﬂﬂJﬂT IR T AR 4 XU Y
AT
. Bl S H M ORISR 200, SEAREIE R H o B SV K I At i Sk FBR A0 £ 365, Rt —1Adk
: JE RS IR S AL
K HEASI T K RASER O], 2 IR TR LU R R TR A S 5 AP /K T B o AR T AR £
T TR 43 B T PRI
itiE==4 51 JEIAE A 5585 31 R g8 G2 b — D3 A A
oge S — ] mg:mm%m&nﬁ%awzﬁﬁﬁlﬁ eyl
ELwIli
— FEIE T 28 RERRIR AW ORI s B T RBGRAMITRS AT MR &5 BT R R S DU ShAE S ARk
= Hehy

B, WAL T AR A ) ) T

72

D283 {5 i 2 AR AR IR IE PO B dG 2R
WA T S BOGER B9 07 N DG
%, W3t 6 4> 10G 5 TERA 48 4~ 2.5G X Il P4 7% 4%
T A4E 308 Byl | 44 AAFFRAL 5 A4 FLRI
1A SR, TEFRUE B A MR | B B rh T 9 17 0
T, A SR RE S i 11 Y Oy =S B R

BAOR TAR R B 22 4o s 1 — WOBR S | DX B4
Bt L I B R B AL R G
PR 2, 5 7 75 KA e 9 RY9 R 58 423 i,
JoHE S I L TSN 2552 7K XK AT B 48 B Y
WKAR B AT

BLR S T PR A (E BRSO 5 (AR

HRMWASLIRGZAETLELLSARKMAAR 1081 -



¥21% Z oMl WAMRGARARHCFHEO

2023 £ 12 A

—K &), WAL T o At s (R . TR |
L0 55508 | s IR EE L BIM {5 B T AL
SYESCRRRE, I LIRS (E BRSO iR G Kk
Ao TR R T R 45 B B IG B A, w128 B8
PR At PR RS UCEEEHIRE . 2
BRIV A AN, R RO AR L R B S
FIAZ IR AE S b Rk, B in PO S E - 2m A v 2k
XFBSCHE IR A 2SR AN DG s 39 ) IR ik — 25
7o, fe e . THE AR 0 S R

TR 4 N T TR A Yl S WA R4
TRZ2 AN RS BiitE B E RS
INSAR B W 245 . 22 i HEK SR B i R 4 5
RS AT R 58 L % B SRS s R G W)l LA
W RS 74 FRZN S5 REE, FEAIE ) 8 K KU
R — bR —Ab B R A B, B i T
PN e ), HHNZ R . ZEREMNE
S AT R BN A FH 5 X3 7K D DA 15
i, DA TR A R0, 24 Wi 28 40 A A
BERG NE, AWM T E3h. W EHEA 10 K2k
334 Lolk A BB A TAEDLE o H X3 A W5 1fi
T 328 & I TR A e R K T R R ARSI 1 i
AT, KT B4 T 2 2 2 T K o it ) XU 75 AN
AE F oI AE B T

PR 24 g, T I Wi R e, H W W
PR, 7K R BEEHE o0 DT B AR G0 L ()l 0L A3 A
BERGE 4N F 255 RGE, A% H H YK & B2 A
NS R, SEAREE R B RS R, HEA
AE ST 2K X A b 17 SE B B AL 52, YE LA L 75
TK—HE 7K —Hii K — 7K WA — A K B B R 4, i
ANBESE BT Sk B e Sk 1 7K B2 IR B AL R B, 4 v
BORBIESR, B RAILK 2 4

IR A 78 13 AN /K T H sl . 30 4~k 5

o RERESL . WAk
— AR SR WAk

ML BT XURGE |
AR R

Rt} INTTE 2 i N e VAN B IR il L T 4 S 2
ORI R | KT I R At S T MR
e Sk BRI B0l 55 A8 P &, 028 528 T K
JECHR B B IS TR] | 225 ) 248 P 08 LA B 9 A 7K o s e
FFISE o SR B T, 040 H A 1K 5 I — 79
LR RS SR B DI RE, (BATIAF AR 5 A K B g AF
F8 A DR 5 U il I R o R S ST I
AR TN, it =2 X 775 e 7K A Ak B AT R TS AL RN oA
IRIK AL B TBL

WA AL T NC W55 R4, B AR
45, SR ARY 3 N HEER ARG, AL T W
IO ek L IHAE O TG BT E O AR
WA HAR” A58 ax i (il | 45 8RR A s, (2
i G 5 A 1A W 558 B AR GE R N SR — AP R
H RGN

BRENLHI: t5r 1K 8 5K B A AR, S B
TR IR BEAY K R A B s ST /N R K
PRI, ST 2 HE K S ST A Bt K Tt
X, T 5 O e T LSRR BE 23 BT L, 0 A0 2
TRV BEIR IR S T OREE S A LA, )
AL T TR A )RR 2] GO0 XAl
O T s AL T ORI AT AL, 120 S B T R 2 A
IR ST 2 4 W DN R 55 BIML R F) o o S IR
MTE . BRI 55 BT ARGR T 1 8 BE N T
S22, (A5 B AR R BORP 5 B JEB SR S
£ U DRER S e AR ERE

2 BB

FF 2 TG B AL AN IUIR, XHhR BT 224
ORI R E A A R TR R R
T, WLIE 1,

H A EDhfieAe . BOFIYR. BREDUT, ¢

RS
| RISy AR, SEBL g5 e ) [

rhs ;
RlE 3 224
S, PR  LAL

REARHERE

B
PN

S\

B TGRS TR
3 bt D3 TR

Bl HFFEEFETRR =5E BRBK

Fig. 1 Three-step construction ideas of digital twin of the Middle Route
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Fig.2 Technical route of digital twin of the Middle Route construction
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Fig. 3  Construction frame of digital twin of Middle Route
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Fig. 4 Standard system framework of digital twin of the South-to-North Water Transfers Project
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Construction ideas for the digital twin of Middle Route of South-to-North Water
Transfers Project

GAO Ying1 , GAO Jinhui’, SHANG Yinlei', ZHAO Yuan®’, LI Chunyang4, WU Jiamin*
(1. Henan Water & Power Engineering Consulting Co., Ltd, Zhengzhou 450016, China; 2. China South-to-North Water Transfer Group Water
Network Intelligent Technology Co., Ltd, Beijing 100036, China; 3. China South-to-North Water Diversion Corporation Limited, Beijing 100036,
China; 4. China South-to-North Water Diversion Middle Route Corporation Limlted, Beijing 100036, China )

Abstract: The Middle Route of the South-to-North Water Transfers Project is a major strategic infrastructure
project to optimize the allocation of water resources and improve the ecological environment in China. However,
due to the limited level of planning and information construction, there are a series of challenges, including that the
water supply destination cannot realize the optimal dispatching of water transport to achieve supply and demand
balance, the automatic degree of early warning in water quality monitoring is inadequate, the disposal of water
contamination accident lacks scientific decision-making support and the engineering safety risks cannot be actively
and accurately warned.

In order to provide scientific and technological support for the construction of the digital twin of Middle Route
of South-to-North Water Transfers Project, to provide a model for the construction of digital twins in other water
transfers projects, and to support the acceleration of construction of digital twins in the national water network of
China, this paper aims to build a unified data base plate, improve the ability of information infrastructure, build a
digital twin Middle Route model platform and knowledge platform, and finally realize the precise decision support
for the safe operation of the Middle Route and water resources scheduling on the basis of the Middle Route spatio-
temporal information service map. Based on the construction status of the Middle Route of South-to-North Water
Transfers Project and the characteristics of digital twin technology, the gap between the informatization status and
the requirements of digital twin construction was analyzed. According to the requirements of digital twin
construction, the overall thought of the construction of the digital twin of Middle Route of South-to-North Water
Transfers Project from two frame design and technical route planning based on the construction status of the project
and characteristics digital twin technology is put forward.

The implementation path is elaborated in detail with the principle of “three safety” of engineering safety, water
supply safety and water quality safety and the core objectives of improving the level of digitization, networking and
intelligence of the project, and strengthening the four pre-functions of “forecast, early warning, preview and plan” .
The key construction contents of digital twin platform, engineering safety application, water supply safety
application, water quality safety application and standard specification system are clarified. Through the
establishment of the standard system required for the construction and management of the digital twin of South-to-
North Water Transfers Project with systematic thinking, it comprehensively covers the business areas of the South-
to-North Water Transfers Project, and is unified and coordinated to meet the construction and management needs of
the digital twin business of the South-to-North Water Transfers Project.

Through the three-step construction of digital twin of Middle Route of South-to-North Water Transfers Project,
that is, the local effect in the first year, the overall promotion in the second year, and the enabling application in the
third year, the synchronous simulation operation and iterative optimization of the physical Middle Route and the
digital Middle Route are realized, helping the Middle Route to play a greater role in the development of the national
economy. As an important component of the backbone network of the national water network, the South-to-North
Water Transfers Project should play a leading role in scientific and technological innovation, and make industry
demonstrations in promoting the digitization of water networks, intelligent dispatching, automation of monitoring
and early warning, strengthening the integration of physical water networks and digital water networks, and
improving the level of science and technology and intelligence of water network projects, which provides an
important reference for the construction of the digital twin of Middle Route of South-to-North Water Transfers
Project.

Key words: digital twin; Middle Route of the South-to-North Water Transfers Project; engineering safety; water
supply safety; water quality safety
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