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Parallel Differential Evolution Algorithm Based on Small Population

for Short-term Hydrothermal Scheduling

YE Sheng-yong',LIN Shuang®,ZHANG Wen-tao' ,SUN Xujiang’ ,ZHANG Wei’ ,ZHANG Jing-rui*
(1. Economic Research Institute, State Grid Sichuan Electric Power Company, Chengdu 610041, China; 2. School of Aerospace
Engineering, Xiamen University, Xiamen 361005, China; 3. Jicheng Electronics Corporation, Jinan 250100, China)

Abstract: Aiming at the solution of short-term optimal generating scheduling problem for hydrothermal power sys-
tem, this paper proposed a MPI based parallel differential evolution using small population size. The proposed algorithm
divided the evolution population into several subpopulations with a small population size (3-10). Each small population
implemented the differential evolution independently on different CPU processes. In addition, the operations of gather and
scatter were introduced into the parallel algorithm to cooperation these different subpopulations for searching the optimiza-
tion result. Moreover, an orthogonal method and a regenerating technique were employed to enhance the diversity of small
population in the procedures of initialization and evolution of the algorithm. Finally, some hydrothermal test systems were
employed to verify the feasibility and effectiveness of the proposed MPDE-SP algorithm. The results show that the proposed
method has high competitive performances on the accuracy, the convergence speed and the CPU time consuming.

Key words: optimal scheduling; hydrothermal power system; parallel; differential evolution; small population
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Inversion Analysis of Initial Geostress of Long Water Conveyance

Tunnel in Lanzhou Water Source Projects
YANG Feng-wei' , FANG Jing-nian', YANG Ji-hua', YANG Fan-jie’ ,ZHANG Chuan-qing’

(1. Yellow River Engineering Consulting Co. , Ltd. , Zhengzhou 450003, China; 2. State Key Laboratory of Geomechanics

and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)
Abstract: The total length of water conveyance tunnel in Lanzhou water source projects is 31. 29 km, and the geolog-
ic conditions along the tunnel layout line are complex. For accurately determining the distribution of initial geostress field,
multiple linear regression method (method 1) and particle swarm-neural network intelligent inversion method (method 2)
were adopted to analyze the initial geostress field. Results show that the geostress magnitude of water conveyance tunnel
in Lanzhou water source projects belongs to medium level. The horizontal tectonic stress is dominated in the geostress
field, but gradually dominated by gravity stress field after the depth is larger than 380 m. The geostress calculation values
of two methods are both close to the measured values. The method 2 is better than method 1 in calculation accuracy,
while the calculated amount of method 2 is about 4 times than method 1. Therefore, if geostress calculation is done in
wide range, the method 1 is more suitable due to the smaller calculation amount and good calculation precision. But, if

geostress precise calculation is demanded in a local scope, the method 2 can guarantee the calculation accuracy better.
Key words: Lanzhou water construction projects; water conveyance tunnel; initial geostress; regression analysis;

neural network



