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Research on joint optimal scheduling of cascade sluice stations in plain slope water are
FANG Guohua, LU Fanbiao, LIU Feifei, DING Ziyu, WEN Xin
(College of Water Conservancy and H ydrop ower Engineering, H ohai University, N anjing 210098, Chi na)

Abstract: This paper analyzed the characteristics of joint optimal scheduling system of cascade sluice stations in plain slope water
area, and probed the reasonable joint optimization scheduling method, with a view to achieving the best social, economic, and eco-
logical environmental benefits, and to providing a reference for the study of the joint optimal scheduling of a specific area and the
formulation and implementation of the development plan of this area. We established a multt objective joint optimal scheduling
model for cascade sluice stations, and used NSGA- 0 algorithm to obtain a nom inferior solution set, and then used the multt at
tribute decisiorr making for optimum scheme selection. T he Yellow River and its southern area in Suqian city were chosen for a
case study. The results demonstrated that compared to conventional scheduling, the joint optimal scheduling could reduce the
rate of water shortage and improve the water supply capacity of the system by increasing the quantity of water delivery, and
meanw hile reduce the waste water, make full use of water resources, and save the cost of water supply. The results proved t hat
the multt objective optimal joint operation model and solution method of cascade sluice stations in plain slope water area are
quite maneuverable and superior, with guiding significance and application value in practical engineering.
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Figl. 1 The solving process of joint optim al scheduling model
for cascade sluice stations in plain slope water area
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Fig.2 Evaluation decisiorr making index set of joint optimal scheduling

schemes for cascade sluice sations in plain slope water area
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Fig.3 The flow chart of evaluating the optimization schem es

with the Projection Pursuit model based on Chaos

Genetic Algorithm optim ization
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Fig.4 The sketch of water resources sy stem in the Yellow River and its southern area in Suqian city
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Tab.1 Forecast of water demand in 2020 of the Yellow

River and its southern area in Sugian city
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Fig. 5 Normr inferior solution set after 10000

iterations in a normal year
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Tab.2 Evaluation index set and sorting results

of the schemes in a normal year

E m?
E Y ¥ VT 3
RO gk ik wak gws ¢
1 0.0 29753.8 3 700.0 1082.2 0.639 1
2 123.8 29624.9 3 694.8 1075.2 0.632 2
3 444.5 29268.5 3659.1 955.2 0.515 3
4 783.0 28945.0 3 674.2 846.9 0.405 4

5 1818.2 27669.2 3491.6 781.5 0.354 7

6 2203.1 27241.1 3436.1 824.9 0.400 6

7 2735.3 26701.7 3443.8 745.2 0.319 8

8 2793.3 26646.8 3 446.1 745.2 0.319 10

9 3030.5 26413.6 3437.4 745.2 0.319 9

10 3227.2 26245.0 3 424.9 828.9 0.402 5
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Tab.3 Comparison of scheduling schemes for the Yellow River and its southern area in Sugian city in different level years
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SACREE 9T 5 T O, EE g K BRI K
HIF St G0t R AT N AR A oK I 56
i A2 2B K /K DE P 45 i UV AT IS B A0 9 R K
PR o DS K, AR DX 5 7K 1 00 B
L] Az A SRR I K, T8 R R AT K T [
FA BRI LK. T T8 o KA T feem kAL, T
I K K e P RlZK AR R AR SR AT B
5 U SRR WK 4.

4

Tab.4 Comparison between optimized and conventional

scheduling results in different level years

2. m?
B K 4E

PR K4

ACE A

PUKE 2,975  2.900 5.261 5.010 7.192  6.580

k& 5.170 4.970  6.250 5.700  7.925  7.240

Bk & 0 0. 200 0 0.550  0.085 0.760

FUKE 0.370 0.520  0.335  0.490 0.359 0.470

W HE £ 4, B IBEA oAk R B S 5 B0 B 7 M
SHEG: (1) PR, 8 B0 E Hae gt 4. 97 12 m’
(7K, BRoAKEN 0. 242 m?, Bk 3 87%, 1
PRAC TSR A B BUK B8 05 (2) FKET, &
FRH R BER AL 5 712 m® HIKE, BKE N Q 55
2 m®, BKFE R 8 8%, M RAL I BK M 0; (3)
KRRt K AE T, 8 R B AR R AL 7. 24 12 m® K
&, HKEN 07614 m’, HAKEN 9 5%, mitib
VAR SRARIS BB KN 0. 085 12 m?, BRAKE Ny
1. 06% , 376378 /)N T4 U JE, TR 0k, ARk 17 5 e ol 44
I K, ARHE T KR, 185 TR AN KR
1. [FIRE, MFE7KE B BE, AR B K& e K

A Rl K SERURR A KA 28/ HLAEE , Wt AL AL IR
JEA R 7 3K, FE o3RI 1K BRI, AT 49 7
PR A

4

IKBEIFF N LA LEAE (0 R B, WF JE AT 4R
PR B A B B S R B, X T B ek B R
HOR, Rttt 2 GF PR A A HEF . K
S G TR K DX 2 1) ol Bk A DR A T 2, R it
DAL 25 G0 R 25 088 = J7 T 2k 2 A H AR 2 H
PRUE AR FEERE A, DLAEIE T 3R] #i0E K DL R b Xy
ST THT I, JERR RS R 5 W M B3k AT T
XFEE o G5 RE : BRG DEAG IR AR LU R 2, RERS
DRAE AT KR AR X sk 8] (1 B 2245 2223 i, 42 e 38
MR G BUR RIER, 78 0A1 RTK SR, b 780K,
TABIKRRA . R, A SR 1 2 HAR DAL R
PRI KSR AT V5 AT BT IR R4 A I, 3oF
bR TRE P JFBOKIX AU M BA 5T B X
AL A fEL
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