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K AR I R A o BRSO B s A B LR s HOA, ) % F AR
] Z A5 AN I B H A 1] 4 (A & r B A0 TR A DI
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ﬁ M‘ ?ﬁ i E EI,‘J EE ‘TE é"\] ;E )l_llj Eﬁ% % ﬁ ﬁ 'ﬂ% J—_E {j% ﬂ%‘ ["ﬂ B :E; Pop=Update(Gbest, W_Gbest,, ..., W_Gbestq)
FH R B AW Pop, ¥ Gbest IR A IEXT IR A S

evaluated= evaluation?

El 2 LMPSOZ% ki fi

PHAT U Gest H) Uy AL JBE 1) #3845 LLHRT Ghest, ¥ 315
Pbest W IR —— L5 LLTE BT Pbest .

W 8 AE ] A Pop=Update (Gbest, W_Gbest,, -+,
W_Gbest,) , §i AZ 50005 0 J5UREL Z (49 115 AL AR Ghest
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(3)ImixedGbest|>sizeo WLHT X mivedGbest Fo G PATAE SCHREHEY . S 12 I 1605 45 2 SRR BE A
Pop H £ |Popl=size, #7|Popl>size, NU%?Q’H‘%R I B 5 S A J2 T (L Popl=size ) AN A

4 LB H

SVPILAE BRI R B, R FHEA . WA SR ERME TS, kT iEEETR
JERBE XAV TR B, 41K 3481 km, FdE AN 50.2 05 km’, il E L& HE MK, &
V6 — 1) IR BOK AL T A VLR R T, BN IFR SFHEYIOKRERENE T TR, ZR25%
DUk E, ARt 27 ok, EREMS, KBRS mhEmE 1 58S s,

AR SC LR 18 — 10 58 0URE K E R B SE SE 0, DL 2.0 3 Rk H L ORI A 25X = T A 3R AR B
o BAn, @B ROKEZ B R fb 8 AR, A LMPSO 3% 58 UK f#f . b 30 UE B 48 350k 1 A

— 1447 —



W25 A Pop

v
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BE R P BEE R, AR RTR IR KL . WA L M ) S 2 AR A 1 A R A R R A SRR 1 K A6 2 R
JEGIE , AE TSR P S K Y B B K S 8 E T — B BOK LR AT ATIE R s TSR v B H AR A T
PR R QB B 1B, R X 45 4k H AR SEBRJC s AAk g L B Ak RN AR
LERITEILMNSEORE , 2B SRA S, NS E0 R BAEIEE R R
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72.3 0.535(2) 0.781(0) 0.535(2) 0.796(0) 0.578(2)
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Research on evolutionary algorithms for multi-objective optimal operation of cascade reservoirs

JI Changming, MA Haoyu, PENG Yang
(School of Water Resources and Hydropower Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In practical projects, the large—scale multi-objective optimization problems, represented by
multi-objective optimal operation of cascade reservoirs, are difficult to be solved by general methods. There-
fore, this paper proposes a new multi-objective particle swarm optimization (LMPSO), which includes both
a fitness assignment approach based on the hypervolume indicator Ihl” and a strategy to reduce search space
dimensions based on problem transformation, in order to effectively deal with high—dimensional objective
vectors and large—scale decision variables. The algorithm is applied to the medium—and-long—term multi—ob-
jective optimal operation of Xiluodu-Xiangjiaba cascade reservoirs, and the calculation results are compara-
tively analyzed with four established algorithms, to verify the excellent performance of LMPSO. It provides
not only a reliable method to obtain high—quality Pareto solution sets in multi-objective optimal operation
but also strong data support for the subsequent multi—objective operation decision-making.

Keywords: multi-objective optimization; cascade reservoir operation; large—scale optimization; many—objec-

tive optimization
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