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Abstract

The traditional reservoir operation function is generally to maximize the long-term average power gen-
eration, the guarantee rate and other indicators as the objective function. The connotation is that the av-
erage expected benefit of the reservoir is maximized for long time series, but does not consider the vari-
ation of annual runoff. It is obvious that the optimal operation function of the reservoir is related to the
abundance of runoff that is quite different between the wet and dry years. In order to study the effect of
annual runoff classification on reservoir operation function, a multi-objective operation model consi-
dering power generation and guarantee rate was established. The NSGA-II algorithm was used to optim-
ize the operation function of Ankang reservoir. The results show that the runoff classification method is
better than the long series optimization method. The largest non-inferior power generation solution can
increase 0.71% power generation and 4.56% guarantee rate. The largest non-inferior guarantee rate
solution can increase 1.37% power generation and 2.57% guarantee rate.
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Table 1. Runoff classification results

L BERFHDERRE

4 HEXH I HTE 4 HEXH I HTE A X IHTE
1951 I 1971 Hili 1991 Al
1952 ES 1972 Hili 1992 ae
1953 5 1973 5 1993 E
1954 oK 1974 £ 1994 i
1955 N2 1975 + 1995 el
1956 - 1976 - 1996 F
1957 A 1977 il 1997 LR
1958 Href 1978 il 1998 R
1959 Kl 1979 i 1999 G
1960 5 1980 F 2000 -
1961 Hr 1981 F 2001 #ih
1962 K 1982 + 2002 el
1963 Fp 1983 RS 2003 S
1964 Fp 1984 F 2004 Ak
1965 F 1985 i 2005 ae
1966 Hii 1986 K 2006 el
1967 =S 1987 =g 2007 5
1968 ES 1988 NE 2008 il
1969 R 1989 E 2009 ae
1970 = 1990 T 2010 il
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Figure 1. NSGA-II Optimized Pareto front ends (a) long time series (b) wet years (c)
normal years (d) dry years
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Table 2. Non-inferior solution parameters

F2 kHMEHR

A5 it 5 H bA 8 H LMy 12 bR
T IE RS a b, a by a b,
REER K 21.49 131.76 87.18 —750.57 59.96 —761.36
TRUEZR Bt i 29.88 129.81 82.72 —1393.93 64.63 —761.36

Table 3. Effectiveness statistics of Ankang Reservoir

3 Yammitk

o RHER K LRAIE 2655 13
ATy R EA - : - :
IR (ML KW-h) FRAIE 2 (%) K HL (M2 KW-h) FRAIE 2 (%)
E3 33.19 89.76 32.77 91.15
27.63 79.57 27.02 84.33
K R71
K 21.18 65.66 20.98 72.66
&t 26.24 76.15 25.84 81.06
ES 33.62 (1.30%) 93.53 (4.20%) 33.22 (1.37%) 96.50 (5.87%)
F 27.83 (0.72%) 81.95 (2.99%) 27.59 (2.11%) 86.45 (2.51%)
ERRERT R
Kl 21.22 (0.19%) 69.88 (6.42%) 21.09 (0.52%) 72.88 (0.30%)
&t 26.43 (0.71%) 79.62 (4.56%) 26.20 (1.37%) 83.14 (2.57%)

2007 £F 0% FE/K BN R AR AL BEREE I S0k 70 ikl 0t (-1 /KA, S 8 B2 bR ROl R L T ST A 45 R
Ao PAKEMRATT G K RIIALL, [ LR 1983 SEFLLEML, b T F K, 8 TRBAK, k. A3
B TOKBHE, PERAKHE 0.16%. PRI 2(b), MOKEERAAR TR T LA Y, PRERAGE
VAT 5 HWIZ 7 Bl 080K, J9 7 TR 325m (R K AL BR &1, e i jis 2 e A8 S 7K . [RIRELE 9 HAITTAR,
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Figure 2. Comparison of reservoir operation results. (a) Wet years; (b) Normal years; (c) Dry years
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Table 4. Reservoir operation effectiveness statistics

=4 KEFEHESITR

LR VRN A K HAKAZ m®) FK(fz m?) K HLE(1Z KW-h) K P HI7K A7 (m)
1983 23578 166.79 41.01 325.09
KA 2007 143.83 27.67 24.32 320.68
1997 72.89 0 12.01 31753
1983 241.38 163.26 41.48 324.20
R e e 2007 145.36 26.14 24.36 320.09
1997 72.89 0 12.20 318.56

IKEEZ A B KZ 330 m IEH BEKAES, PRFEMRATT IR T H 71, SRR FER &, &% 735K, R
R AR 7. FIREFKEERATE 12 H S 1 A WM, KEZBIT .
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W2 A RKFERATT NE K RVIAHLLG, 7% B KA R SISO T BT HP 37K AL s O Im, 425 K L& 1.58%,
RN o ARG RE O] 2(c), AIKEERBIAZAG Bt it #EmT DU, KR T KAERIH 6 %28
H MRS, 377, BT KEZAT /KA, TSN T 8 H 2B IR 4 FKEEM KKk, XZHT
K RFVRAL IR FE R AR A PR R oK, DURBEFEKE SEAREMRE 1, AF2A30K, BT RKER
FEAF

X IRV IS AR I Wi B, 25 REAE AR I 20 LA LA SR FIR A 15 21 11 18 P55 B 5058 i B 7K 26 98 5 1) 7
K RANRAL REAF 2136 /2 7K e 22 A5 1 BEASAT 01 250 30 B2 A0 2t de R SR B W B2 pR B, T S B b 7K 2 R LA 1 2 i
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BOrHC, iz AR BRI« 1245 R m] oK e A FE 77 R B S 1R 4522, il W 7 S an i e ek 4. A
IS AT RS SR, TR R BT A K BT RS TH A, DRI P I R 40 B0 2% 7K 1R i o 0 ob) 7 3 s i,
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(1) FERRAIE, KRHFE. P mKE AL 77 K RIS i e . K R KR
BRI KR 0.71%. {RUFZE 4.56%, (RUFZ & = IES IR KB E 1.37%. RIUFZ 2.57%.

(2) F PARERI R A BARAAT B B2 oR BOBHLR S, ATk S oK, TS I, KRB AT R, T
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