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Key technologies of intelligent control and emergency regulation
for the Middle Route of South to North Water Diversion Project
WANG Hao, LEI Xiac hui, SHANG Yr1zi
( China Institute of Water Resources and Hy dropower Research, State K ey Laboratory of
Simul ation and Regulation of Water Cycle in River Basin, Beijing 100038)
Abstract: The Middle Route of Soutlr to- North Water Diversion Project (MRP) has long canals, involves many areas and hy
draulic structures, transfers water by a huge amount, and has various working conditions. These all bring great difficulties to the
regulation, control, and management of the project. T he technical problem of the engineering lies in the fact that the scientific
and mechanism problems behind it are not fully revealed and solved, including multf dimensional equilibrium control mechanism
of multiple water sources under changing conditions, multt process coupling mechanism of water quantity and water quality, e
mergency scheduling model for multi material water pollution, hydraulic response mechanism and control of open channel under
multt gate joint application. In order to establish a complete set of technical system to support its scheduling, this paper summa
rizes the existing research on the five key points of forecast, scheduling, simulation, control, and evaluation. And on the basis of
summarizing the previous research, the key technologies aw aiting urgent research are explained in detail, including forecast and
scheduling in water source areas and w ater receiving areas, multt phase simulation of water pollution, water quality and water
quality control, automatic control technology, evaluation technology, and platform construction. Finally, the paper discusses the

scientific problems to be solved in order to realize the intelligent regulation and emergency regulation for the MRP and makes a
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summary of the research.
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Fig. 1 Key points of intelligent regulation

1.1 Tk

THAR A A B A S 4R 2 N, 2T B
PR T YR I AT g o TR A RS K SR
RV TIR o 32 95 O T B DO PR D Sk i
BEET K T REE ), R T PP itk /K 3¢
KGR RS, b U3k 97 b ok 4 it T R 27 e o
Wi o B R R AR oy A2 K SO T
HE Wi AT 7 KSR, . FLREAR S B9 T
VLT K Rt KPR . IR P H 25 23
T &R 5 R PHI DK BN B AR 1 28 4
e Tl @or T K AR TR A, I 1%
14 5 EFD C BB AT R G, BE 08 1 h 58 BE Tt
R PHT K e K B 473 7K BUAR 1 s 0 F. it
Ab, TR RS AE B KL v 2k 2K XS T A A
R SO . sz S5 o e KA I 2t A
B S K TR, 57 T I R SEORE L E R G K
T 4 IR RN TR SR, >k hy B g K i



T OE%F mAETA IR LS NI REEAR

bk SR . BT S8 T N T AR Tl AR
RS BT, 25 M0 i b 48 (2R3 . T
b AR MY A A TR AT T

FARSR T, T TR 48 HST 1 TR A2 I
1758 A7 1 TR KR IX 5552 7K X 48 X Bsk; th 5
LTRSS, Jovds o vh 8 oK S R A 250 FE 4
PR K IR (5 ke . BRI, e SOT g o rh 2
TR AR TT R A ST 4R A PR BT T, DT 90K 4
ST B PR AR, AR % O (v 1, B0 T
T W e FEH
1.2 AW

RSFDURE R I S8 B AT e S . B A 3
HRL KK B 255 R, A AR 0 1 vk U A
SR TS G T HOVG il S, Bt X B IERE %, £
FREE TR AR R A3 AT T R T RS R AR
VISV S Ui -waliiy A TERE R E AR BRI
RIS BT T e AR A 6 2 T U 7K R RS
EAL, E R AR S B A b, 45
Hh i TR IR R R i HUEL; T AR S e L s
THCHE, 15 0 T KSR s v A . k2 B L
W B, T4 BT (I R K Sk 5 2k
BH. WRSCr s S b T AR R 2k BRI K TR
AT AN L K AE B R, 7 02T 2 by
T4 GRAK W PR BRI AR A e R A
DA BRSO 00 ety L, 7ot ™ S ok ok 1 A
AT W A553 2K g e SR AT WAL AL B, 7 T —
YRR, REASTAL A% B T 00 (R 23 K o S
TEAZEZAT I, #IBAAL 700 km %238 1 197K
T2 FEA R K S, AT S R R B8 ok o 72 A
DRI, BB IO TR T Uk S KRR LA 7R, S b
PRAE S0 T rh ok i AR R, F LR T
Hh 2 ST 7K T KRG R IR BN A 4 A R )
BRI o A P RS TR S 0 . B P45 2 o T B,
5T TPk KRS . REAK AL Tk ST et 2k
I SRR A ST AT AL 2 A AR 5 il
IKPHEBLK, B 0k B4 AL, 2 5y R A B AR
(RIK BTG AL S o DR, TR AN > JF R T
Hhk — LK TR, SR 72 TR T 4 M 4K
JIRE SRR B RS OR A R TS e e

2, FER TR IR KN 2 B DK Sk A
V5 G R PO TR B R SRR TR, B TV
RS SO S RE Bk I SRR . 2452 7K
DXL TR 5638 )5, o &k TR 2 KR IX T 28 i
AT FRAEAR ) B2 K R G, N A T 4 — (A
ERERIHEATRA o AN, RS IR L, R 1%

S AN I T I 93 T o — A R
1.3 RE

Hhrk TRE S AT U BEBF 5, 22 41 Kk U X A Th
LTSS ITT TRRIF 5T, AKUE DXL I AR P RS f)
FH KR K, IR AR R R OE )
fite WSS 28 Ak AL, B3 T FHT K
PR RN o 7 7% R 2 2 2 451 g ST T v ke i
By7K A3 TR TRk 43HT KU X () T K i RS2 K X
()75 7K, 70 LR T PR 1K Pk i B 7
o PR TR I U BE AL LN 2R UK K 3
AT RS B T 40 7K 1 9 e A A, o
UIIT R AT, LA A MR K B isAT i, B
B JE 70 W A S B AT 22 4 I IR A U3 K
VA A DR T T ekt 38 ) H bR e, sy T gy
TR R R SR TRV U . Sk TRk e
CRVSTEI SR KT YAk, T3 R AR e 25128 4 <7
TR B VTS W W TR 1 2 4 v e b
B S KIRT T—R K 20 B BRI R, S dk
I R RN 77 e I (e 0 ) S0 1 92
S RS T O R S T AT I I
PO o LTk S KR, M bR g S T S i
PR SR 7 1E R 28 UK A K R kv O
(K S0 7K R R
1.4 =4

P S HLA B F RRE AR RS . RIS
VR BURT 43 A7 B 42 ) 500 o S 80 42 1 0 LA
T Fis+ R kT L i AR S K
TKBN 2 1T EAT B A K IR 2 =l e 42 s
M, SR G S A R E . R
U SR A AT B S PO B S T S
SR /N W KA 38 2y, L TE VR AR Tk il 7 7K
POEAT. SR S0 B K Sk 720 A 4
R R N P T R R R o e
ISR FE T s i, A G R 5 A W SR A )
[V BRI LABE S B Sl r 2 2R .
Ak, WL gz Sy SN RIS I s TR
SISEVER F TR0 80, th 8 A T A I R
BRAE B 4 T SR IR e K 4 A i B
X R 2 2 AR . AR g
b, W RIR ST Bk BRI R S L T Uk )
BAT, PRI Y SRR T B K R IR BT
Sk, AT 8 SN T RER AR RS A AL

BRI, T (9 ) ST S8 4t Jo A T v
2 T RIS T4 00 01 A U, (ELAR Rl 5 4 i v o 2%

KLKEIR < 3«



F15% BE S H - mAIEG AR FH + 20174 4 F

(RUIT A R4 ) R el DOUHR A v 2 SRR a5, %
S SR K23 A K 2 AR RA S K A, IT
JEY 05 R0 SN R B I BFST
1.5 4

H AT, 7ER S S PP A B VE AR A%
JT AR T 8500 B PR SRS TR 71 2 5
HE AT BRI R, SRJG BT ST, (B 5 T LS i
R R . (EL, WTh RSP BORBF SR D, H
BT AR PR DK B AR 77 vE ), ) 3
AT T AR W S, 3K — R R F SR R 1

2

RSB SRR KR HERE T AT D Hh 2 TR 1) AL
NI, (HE BUR A S T AR MO SRAT S84 ek,
it RN G 3K \ATT BRI R T 4 fig
TABEWERAZ DB AR R (1 2) o

2

Fig.2 Framework of critical technologies
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