471 K& ® T RKF F R Vol. 47,No. 1
2007 1 Journal of Dalian University of Technology Jan 2007

1000-8608( 2007) 01-0113-06

E A&, AR, OB &R R, B R

(LAZEEBETIAF AKAFR, A7 K#E  116024;
QAT AY RTSHEF K, LF A% 116029)

¢ ETMIRALE W 2h A5 FlH BB A R MR A Lo 2h A5 6 7 R RE T &
BREZHIR . GINBAG XA ELEK AT BT H %I KA PowerBuilder 8. 0FF & 48 5 By
ARG B ACE B A B % AR Ao A S8 R e fo KU 57 A B9 & X 518 77
. TN EA b B o X A AR 46 AR A I 4 ] 4 AR AR RPR AL SE A B A R R R
ZRAW S BERFNER . ZREUARETZRAAE G KAL B FAEMERRF B #E
B AR A S EF T RAATRETHE HATART AE L EELE FRRAEEE

TR HEERRTE.
o AR AL s S AR EHERRA XA Ko 47
TV 622 : A
0 )
(
' )
[1 ’
7 1
L1 BOKEMNFNELK RYRT T 7k
’ ’ ( )
: 2005-04-22 : 2006-11-22.
(50479056): ( [20021341 );
(051.219).

(1938, , ; (19589,



114 A #EE T K ¥ ¥R 47
Bl (kW),Ni = 9. 8120 H,Q
, (m’/s), H;
9 (m)’z 2
0.75; ¢ (h);n
, , 12,3 BKRARER T A
, PowerBuilder , , 7
) 100%
. . , (26 (3)
12 KPR AR FebR ik B T
, = 108k : Wa= 0.5Gw 1
n- a
n-— a- 2 2 Wn
K= [ n-a " n-a O.SGI\H]X 10(%.(2)
. P' 0 < Wn < 0.5GN+ 1
L2 1 K RAR F 6 H
L=d= 2 o . W< 0
) n-—-—a
Wi= Va+ Ly — Gv (3)
1L.2.2 FFHRezayitH : K in
s a s W
_ m (m3), Vn
E= 2] Niti\l’l (1) (m3);LN
: E (kW h);m (
LN, )(m'); Gy (m’);



1 FAEE: NIRALE) A F 7 R E T KA R R AR 115

Gv+ 1 41
(m’) D= f(H,b,V) (6)
D s H )
2
( ) ., H=
h(M,G), M e, :b
B 3 v
I4]_
3 . ., V=1v(H,S), S
’ Hf Vl,
, R ,P Ne
R= f(P.,C) (4) \
2.1 THBRZKAL Bhs fa] KUK K11 € 51 &
(
. ) ,
Zﬂja )
2y P , Py 3
Zm(Z]j ,P/c)
Zy , Pr Zij ,
Pf: Pk{Zm(Zli,P/\’): Z‘y} (5) , ,
Zij
’ 1
2y
[ AR RAE IR R |
? 1
IS O 2,4 (m): [ mm;mi | mmstb‘s ]
g £ R R, R
, S ) B
B Y 72 o = £ v
. ®R oz B %
Al om A
(5 71 H g %
: x 3

22 HEERTRE AN MR RS 1 URAR A £ ik 5

TR R
’ Fig. 1 Index system on optimizing dynamic limited

water level scheme sets



116 A #EE I A¥ ¥R 47
4 h= 1 ,h= 2 , s =
(I 1 - 1);82= (0 O 0),
(9) ( 10):
A n 5 -1
. ¢ ) 21 wi(1- 5) T
mx n w= | I+ g (10)
7 E (wm--)2
X= (xy) Xij J i ; £ 1 ’
i: 1,2,“‘,”’[, = 1525“ ,n. m
/ 5
A R=
(l"[j),rij ] i ’
L0 n 1. n m
c ( ) 2 2
U= (wj), O w1
Zj ) 68. 1 m, 68. 5 m,
= Ly J h 69.0 m, 70.0'm,
sh= 1,2 ,c h  m 71. O m, 72.6 m.
Vit 68. 1
S = (Sih) , Sih 69. 0 m. 24 h
h i (1) ,
L0 << 1. ) . (2)
Jj m ) 24 h
ri= (ry ry Pinj )T; h m ( < 25 mm) >
s = 68 8 m , , 3
(sn s sun ) (
) w= (w1 w2 Wn), ) (
n ; ) - (3)
Zw;-: LO<w < L j , 24 h ( N
i= 1
h iy : j 25 mm) , 68. 3
i m, 68 5m , ,
3 ;
Dy = uy " dij= 2 wi (nj — sn) T (7)
=1
J h A ) \ 24 h
, 24 h
mi.{F(uhj) =D d;%} (8) [68. 1’6&98]’
h=1
v (D
(8) ;1“”" L 1, s .9
181,
0 dij= 0, k% h ,
. 2" [wi(ri — su) T o
£ ‘ 1951-01~ 2001-12
unj = m ; di 7 0 (9)
= 12 (v (75 — se) T 64. 0 m; 0,
= ’ 20% ; 80< 10'm’ /d;
L L dij= 0  rij= s 9. 1% , 51 a
(9)’ J ?
h A Unj . ’
=2 3



1 EABESE: MR A4 7 B0 %77 ik B KR TR 17
, L
F 1 BRI A MR AL A2 ] 7 29 18 de am A AR B
Tab. 1 Index eigenvalues of scheme sets assessment of dynamic limited water level of Biliuhe Reservoir
- o /m
/m /m o TOEW % . o
Mo o Mo
1 68. 1 68. 5 52.13 11.510 3 97. 97 72. 60 0.010 2.40  47.00 35.20 100 60. 73
2 68. 1 686 5215 11.511 0 98. 10 72.60 0.010 2.40  47.00 35.20 100 60. 73
3 68. 2 687 5217 11. 550 3 98 25 72. 60 0.010 2.40  47.00 35.20 100 60. 73
4 68. 3 68.7 5217 11. 588 3 98. 25 72. 60 0.010 2.40  47.00 35.20 100 60. 73
5 68. 4 688 5219 11.625 4 98. 40 72.62 0.011 2.42  47.20 35.36 100 60. 85
6 68. 5 688 5219 11. 662 2 98. 37 72. 64 0.012 2.44 4740 35.52 100 60. 97
7 68. 5 68.8 5219 11. 661 2 98. 40 72. 64 0.012 2.44 47 40 35.52 100 60. 97
8 68. 6 688 5219 11. 694 8 98. 40 72.69 0.014 2.49  47.90 35.92 100 61. 27
9 68. 8 68. 8 5221 11. 766 5 98 55 72.71 0.014 2.51 48 14 36. 08 100 61. 41
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Tab. 2 The results of fuzzy optimization on dynamic limited water level scheme sets of Biliuhe Reservoir
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Study of index system and fuzzy optimum model on
schemes of dynamic flood control limited water level of a reservoir

WANG Bende ', ZHENG Defeng'’, ZHOU Hui€heng', MA Xiao bing'

( 1.School of Civil and Hydraul. Eng. , Dalian Univ. of Technol . , Dalian 116024, China ;
2.School of Urban and Environ . , Liaoning Norm. Univ., Dalian 116029, China )

Abstract Based on the new idea of the flood control limited water level controlled dynamically of a
reservoir during flood season, the control techniques and steps are firstly proposed. Then the flood
and water utilizing serial regulation method is employed and the computing procedure is programmed
using PowerBuilder 8. 0 to calculate reservoir's utilizable benefits. Moreover, the risk rate and risk
loss are defined and the corresponding computing methods are given respectively. On the basis of the
above-mentioned issues, the assessment index system on optimizing dynamic limited water level
schemes is established, which considers both utilizable benefit indexes and risk control indexes.
Lastly, the Biliuhe Reservoir is cited as an example, a fuzzy pattern recognition model for
multi-objective system is adopted to optimize the limited water level schemes. The satisfying plan
obtained will provide an important reference and basis for dynamically controlling limited water level

during real-time operation of a reservoir.

Key words limited water level; dynamic control; index system; fuzzy pattern recognition; water

utilizing benefit risk analysis



