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Cloud decision-making method for the remaining capacity
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Abstract: A iming at the reservoir remaining capacity decision-making in real-time optmal operation of
w ater reources systam, inflow forecasting information and the fuzzy and random characteristics of ramain-
ing capacity are discussed and described fully by using cloud model w hich is used in artifical intelligence
field By digging into history know ledge (uncertainty reasoning rules), cloud decision-making model for re-
maining capacity is established, and cloud decision-making method is given according to inflow which is
forecasted based on forecasting period and ranaining period The model and method are applied to the re-
maining capacity decision- making of L ongyangxia reservoir in 2000,w hich indicates that 77 3x 10°m® re-
maining capacity of reservoir should be used to confimm economiical storage line of real- timeoptimal oper-
ation in 2000, thisw ill produce 1 48x 10°m®more pow er benefits than that in real operation
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1
Tablel Cloudmodel digital characteristicsof inflow in typical years
Typical year
Character
value W et year W etter year Nomal year Drier year Dry year
A1(Ex,En,He) A2(Ex,En,He) A3(Ex,En,H ¢ A4(Ex,En,H e As(Ex,En,H e
Ex D p= 10% D p= 25% D p= 50% D p= 75% D p= 90%
En (Dp= 10%- Dp=25%)/3 (D p= 10%- Dp= 40%)/6 (D p= 25%- Dp=75%) /6 (D p= 50%- Dp=90%)/6 (D p= 75%- Dp=o0%)/3
He K1 Ksa Ka Ks
‘Dp p K s
Notes Dy is inflow in frequence p year, Ki is constant,w hich can be adjusted according the fuzzy and randomness
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2
Table 2 Cloud model digital characteristicsof reservoir remaining cgpacity at the end of forecasting period
Reservoir remaining capacity
Character
value Cl(E)‘:igt’]], He Cz(Elj(i,glgs,rH e C3(|£V>I<,idEdr|1,eH ) c4(ELxc,MéﬁfH e C5(E>I<_,wEvn, He
Ex Q 83vH Q 75VH Q 66VH Q 56VH Q 45VH
En Q 05VH Q 08VH Q 11vy Q 07VH Q 11vH
He Q 005 4V Q 0052V Q 004 9V Q 004 0V Q 0035V
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Fig 4 Cloud model method description and its realizing mechanisn
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Table 3 Cloud model digital characteristicsof inflow in typical year m?®
Typical year
Character
value W et year W etter year Nomal year Drier year Dry year
A1(Ex,En,He A2(Ex,En,H e A3(Ex,En,He A4(Ex,En,H e As(Ex,En,He
Ex 269 5 234 0 198 5 170 0 149 8
En 118 Q93 17 81 67
He Q4 a3 Q3 Q2 Q2

4

Table 4 Cloud model digital characteristicsof reservoir remaining capacity at the end of forecasting period m?

Reservoir remaining capacity

Character
value High H igher M iddle Lower L ow
C1(Ex,En,H e C2(Ex,En,H e C3(Ex,En,H e C4(Ex,En,He Cs(Ex,En,H e
Ex 160 6 145 1 127. 7 108 4 871
En 97 15 5 213 135 21 3
He Q3 a5 Q6 Q4 Q6
(2 2000 D: As Bs—Cs ( 3 )
D2, X (4) Y CGCs
CGA:I CGB: , Drop (zp, pimacs;s), cG 4,
Drop (D1, pmaxa;) Drop (D2, pmacs,),  Hmaa = D rop (zp, pmaxss) (p= 1,2, ,n) 3
[Q 547,Q 667], umaxs,= [Q 142,Q 267], (Exc Enc He)= (77 3,17 5,Q 2),
2000 2001 2000
(3) Mmax 5,5 = I,lmaxAs>< HmaxB g, y
D rop (D 1,D2, tmaxss), umaxs,5= [Q 078, Q 178], , 5
5 2000
Table 5 Resultsof reservoir optimal operation cloud decision-making and
real operation of L ongyangxia reservoir in 2000 m?
Real operation Cloud decision-making
Month Storage at the Storage at the Storage at the Storage at the
beginning of month end of month beginning of month end of month
1 168 09 156 12 168 09 16Q 24
2 156 12 145 21 160 24 153 01
3 145 21 137 42 153 01 143 91
4 137 42 129 97 143 91 136 02
5 129 97 124 30 136 02 124 46
6 124 30 133 93 124 46 131 15
7 133 93 136 79 131 15 132 64
8 136 79 139 95 132 64 138 61
9 139 95 148 34 138 61 139 95
10 148 34 149 32 139 95 142 07
11 149 32 142 51 142 07 136 43
12 142 51 132 21 136 43 130 73
5 ,Exc= 773 m?® 2000 773 m’
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53 43 m?, 13073 m?
( ), 2000
3 ,
( 5) , 2000 3
130 73 m?, 132 21 m?,
148 m? 148 m®
. [ ]
[1] Y
' , 1986
’ [2] . M 1.
, 1994
(3] . M 1.
5 , 1994
() [ S,
[J] ,1994, 25(1): 57-62
(5] : , .
! [J] ,1999, 14(3): 234-237, 242

) [6] , , . [J].
, 1995, 32(6): 16-21

2000 L7l : M)
, 2001



