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Abstract: Given coordination problems between power generation and ecological flow regulation, a limited
compensative operation method of cascade reservoirs was proposed. In this paper, total power generation of
cascade reservoirs was decided by cascade storage energy. On the basis of maximizing cascade storage en-
ergy, a long-term optimal operation model was developed with maximizing energy production as the objec-
tive function and ecologica flow as a constraint. The simulation-based optimization algorithm was adopted
to optimize operation rules. And the ecological flow constraint was satisfied by regulating minimum release
of each reservoir. The Lancang River cascade reservoirs were used as case study. Simulation results show that
the proposed method can meet the requirements of ecological flow and maximize comprehensive benefits
with reliable generation benefits.

Keywords: Cascade Reservoirs; Cascade Storage Energy; Load Distribution; Simulation; Compensative
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Table 1. Basic parameters of Lancang River cascade reservoirs

%1 S5 HEBEEKRELR

CivIES P A (10 km?) L% KBz (m) BEKAL(m) P REMW) WA
K 8.35 2340 2261 2600 AT
5580 8.59 1943 1901 840 HiH
Eil:3 8.64 1820 1814 388.8 SRR
Eigss 9.19 1622 1602 1600 ESIR
KR 9.26 1479 1474 800 H 4
Wi 9.39 1410 1398 1300 H i
DR 9.72 1319 1303 900 HiH
N 11.33 1240 1166 4200 EZ:hr)
B 11.45 994 982 1670 i
KEAL 121 899 882 1350 ESIRt
AL 14.47 812 765 5850 2Rt
S 14.91 602 591 1750 T
Table 2. Minimum dischar ges of Lancang River cascade reservoirs
% 2. #5iTERER/MEREBERMY
Cib T/ R (D) /B PR (2) IR/ BRI (3) B/ R R (4) I/ PR (5)
K 68.2 68.2 68.2 68.2 68.2
5% 738 73.8 73.8 73.8 73.8
LV 75.2 75.2 75.2 75.2 75.2
Eigss 89.5 89.5 89.5 89.5 89.5
KA 91.4 91.4 91.4 91.4 91.4
HiR 94.7 94.7 94.7 94.7 94.7
DR 99.5 99.5 99.5 99.5 99.5
N 1235 185.3 350 360 420
B 124.8 124.8 124.8 124.8 124.8
KEAL 126.1 126.1 126.1 126.1 126.1
TRl 176.4 264.6 486 490 550
Feut 504 504 504 504 504
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Table 3. Results of regulating minimum dischar ges of Lancang River cascadereservoirs

*® 3 S5HERERNHEREBERRR

. ZART LRI kWh) R HLARIIEZE (%) HEAS RIS (%)
’ 1 (©) ®) (@) (©) ®) (@) (©) (©)
K 105.4 108.1 107.7 100 100 100
5550 42 418 41.6 100 100 100
HE 19.3 19.2 19.1 100 100 100
Eigss 78.8 783 78 100 100 100
KA 405 40.3 40.1 100 100 100
HiR 64 63.5 63.4 100 100 100
PP 43 4.7 4.7 100 100 100
N 199.5 200.3 200.1 100 100 100
87 814 80.1 80.5 100 100 100
KA 719 70.7 71 100 100 100
AL 251 249.6 2487 100 100 100
Sk 812 813 814 95.4 97.9 100
L 1078 1075.9 1074.3 96 9% 95
450
200 | AFMAH I —e— LA — % = L2fEKH I
e (AIEH S LR = {RAEH ) TR — W = 0.8fF MK H 14k
350 —— 0.6 PR J12k
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Figure 2. Operating rule curvesfor Lancang River cascadereservoirs
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Figure 3. Cascade power generation process
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Table 4. Results comparison of different operating rule curves

*® 4 BREEFRERMER

LIk ZAEFIR FUR(Z KW.h) FRAIEH 71 (MW) S HLTE R (%)
UES! Y HE3 LES! UEY) HR3 LES! EY HE3
K 109.6 106.5 107.7 705 95
NG 202 199.4 200.1 1950 96
L 250.9 253.6 248.7 2600 95
Bk 1085.2 1078.6 1074.3 9385 10,555 9855 95 96 95
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