FAE HE8W AR AR XK ZZER (B AB2EMO Vol. 41 No. 8
20134 8 H Journal of Northwest A&.F University(Nat. Sci. Ed.) Aug. 2013

%) 4% H R B ] 2013-07-18 16,02
[ 2% 14 B b 41k s http: //www. enki. net/kems/detail/61. 1390. S. 20130718, 1602. 014. html

Rk BEE AL AR B R
WY B 2R 4 (ACS) B iE K BR#A 3%

M AR X T

O REEW VLB TR H L) /R AR5E 52388852 VUL B TR /K FIZK 24 Be  BR VY PH 42 710048)

(# E1 (W] XBIOKERBERERM SIS e ARt A A m B AT kg . Orik] fEfe e ig &R
G FE A L R O AR AT P R IO U 2R G Y R A SR R R ST 2 R SR A HLAS & B T — R A K
P VR 2 S8 F) S5 ISR R 7% BRIV AR 8 (ACS) 8732 SR T ACS 5535 X 12 VT 6 K P i A7 T 008 A6 981 J32 52 49 B 5
[45 R ACS SEIE R 1 115 i) 18] FUKS B2 . LA 15 S VTR 9% v 40 96. 538 A2 kW« b A1 HE A 2l 25 18 R 57 15K
fiff B S VL BE G L RE 95. 882 42 kW » h I R H I HE T T 5 VL MR R B 2 4F P 3 Rl i 100, 21 /2 kW« h, [4518]
Rl ACS J 35 AT PR SRR 55 V6 K T (0 Ak 8 BE AR, 5 T 45 20 06 A 4528 . UL Sk & B T AT Y .

[REIA] BBPOKIE s P AL IR L 5 B3 s WURE R 58 (ACS) Bk

[(FESZES] TV697.1 [xmirEB] A [XEHS] 1671-9387(2013)08-0228-07

Solution of ant colony system (ACS) algorithm to
optimize reservoir operation
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Abstract: [Objective] This study aimed to solve the dynamic,high-dimensional and nonlinear complex
optimization problems of cascade reservoir operation model. [Method]) Based on traditional ant system,an
improved ant colony algorithm (the ACS algorithm) of solving the optimal operation model for cascade res-
ervoirs was improved by combining the partial innovation of ant density system and ant quantity system
with the entire innovation of ant circumference system. [Result] The ACS algorithm took into account of
both computing time and accuracy. The cascade energy output of wujiang was 96. 538 billion kW « h, which
was slightly larger than dynamic search algorithm (95, 882 billion kW « h) and close to the averaged capac-
ity of Wujiang cascade reservoirs (100. 21 billion kW « h). [Conclusion) The ACS algorithm was reasona-
ble and feasible to solve cascade reservoir optimal operation model quickly with satisfactory results.
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Table 1 Main characteristic parameters of Wujiang River cascade hydropower stations
e
Al B 24 - E ) =% N gy L
3k EEE AR T gpmess BV ppwgy o SR RRE
KA /m PR KA /m 5 PR et BE/ (2 kW - h) o
Hydropower . {1 m’ ! MW 7~/ MW ’ - . EX0e
. Normal 1. m? Dead 1, m? . (m? « s71) Multi-year
reservoir . Dead . Guaranteed Installed Output
. water Effective water Regulating . Power average
station storage output capacity . factor
level storage level storage discharge energy
production
Uk % ¥ Hongjiadu 1140 44,97 1076 11. 36 33.61 159. 10 600 490. 5 15. 60 8. 40
% X, Dongfeng 970 8. 64 936 3.74 4. 90 236 570 498.0 23.10 8. 35
E W Suofengying 837 1.68 822 1.01 0.67 166. 9 600 994. 5 20.11 8. 40
BT % Wujiangdu 760 21.40 720 7.80 13. 60 254 1 250 1 100. 4 41. 40 8.17
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Fig. 1 Anural inflow of Hongjiadu reservoir
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Fig. 2 Flow chart of ACS optimization for optimum reservoir operation
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Table 2 Results of reservoirs operation of Wujiang River at a typical year by ACS algorithm

HE R % Hongjiadu % X Dongfeng
e N . e b X [E] A9/ - N , .
f AERER RKR/m o it/ okl gwdt/ | AR ok m b sokmi/ bt/
Month (m® +s 1) Final (m?+s 1) (mP+s ') fZkW-+h Inter- Final (mdes 1) (mPes 1) fZkW-+h
Reservoir water Power Abandon  Generated ¢ water Power Abandon  Generated
inflow level discharge  discharge energy irzl(fjlr(l)(:zv level discharge  discharge energy
5 88.2 1124.1 87 0 0.784 182.02 936 269.02 0 1. 566
6 482 1138 101. 62 0 0.958 362. 66 970 278. 34 0 1. 908
7 444 1138 444 0 4.275 585. 31 970 498 531.31 3.782
8 154 1 140 95.18 0 0. 944 161 970 256. 18 0 2.025
9 206 1 140 206 0 2.037 163 970 369 0 2. 896
10 83.8 1137.8 148. 80 0 1.468 83 970 231.8 0 1. 835
11 74.1 1135.3 148. 50 0 1. 443 72.5 970 221 0 1.751
12 46.1 1131.4 155. 50 0 1. 480 67.80 970 223.3 0 1. 769
1 36.5 1126.5 166 0 1.533 69.02 970 235.02 0 1. 861
2 41 1121.7 159 0 1.422 70.79 970 229.79 0 1. 820
3 42.3 1120.7 66. 5 0 0.589 69. 14 958. 1 213. 64 0 1.616
4 48. 4 1120.0 66.5 0 0.586 91.57 936 266.01 0 1.728
AR R HL A
Annual 17.519 24.557
energy
production
A& Suofengying BT Wujiangdu
- o e e e R X ] AR o e e e .
Ry AEWR AR /m o g/ sk g/ | U Soipm gmiit) skt ks
Month (m? «s 1) Final (m?+s 1) (m¥+s 1) {2kW-eh 1 t‘f Final (m?es 1) (m¥es 1) fZkW-eh
Reservoir water Power Abandon  Generated }qrelr water Power Abandon  Generated
inflow level discharge  discharge energy irj?loiv level discharge  discharge energy
5 111 829.5 380.02 0 1.588 57 723 437.02 0 2.482
6 240 829.5 518. 34 0 2. 145 230 760 259.57 0 1.774
7 180 829.5 994. 5 214. 81 3.901 320 760 1100.4 428.91 8.417
8 53 829.5 309. 18 0 1. 299 25 760 334.18 0 2.647
9 40 829.5 409 0 1.706 63 760 472 0 3.721
10 14 829.5 245.8 0 1.043 16 760 261.8 0 2.079
11 20 829.5 241 0 1.022 37 760 278 0 2.207
12 10. 6 829.5 233.9 0 0.992 39 760 272.9 0 2.166
1 9.5 829.5 244.52 0 1.037 5.5 760 250. 02 0 1. 986
2 9.3 829.5 239.09 0 1.014 33.9 760 272.99 0 2.167
3 5.4 829.5 219. 04 0 0.929 12.3 747.1 436. 34 0 3.275
4 8.9 829.5 274.91 0 1.157 24 723 582. 68 0 3.708
AR
Annual
17. 833 36. 629
energy
production
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