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Discussion on research and development of environmentally sound
fish — friendly hydro - turbines
LAN Hao, ZHANG Siqing

(Faculty of Metallurgical and Engineering, Kunming University of Science and Technology, Kunming 650093, China)
Abstract:  The design and development of modern hydro — turbines started in early 20th century and in that time, assuring the
migratory fishes to swim through the turbines safely was not taken into account due to conceptional and technical restrictions. Peo-
ple are now paying growing attention to environmental protection issues among which the damage to fishes by hydro — generators
has drawn widespread concern. Based on the design idea that the modern hydro — turbines should be conducive to the protection
of water quality and aquatic animals, the suggestions and measures to optimize the structural design and operation of hydro — tur-
bines are proposed according to the damage to fishes through the flow channels of the turbine and the damage mechanism in the
turbine. The design experiences of Wanapum Hydropower Station in the U. S provide reference for the further research and design
of fish — friendly hydro — turbines. The types and preventive measures of damage to fishes, the damage mechanism analysis, and
the design idea of environmentally sound fish — friendly hydro — turbines are also introduced.

Key words: migratory fishes; ecological protection; fish — friendly hydro — turbines; MGR runner; hydropower projects
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(LEE$ 38 ®)
Application of SSO — BP model in evaluation of reproducible capability of
regional water resources
CUI Dongwen, WU Shenghua , JIN Bo
(Yunnan Province Wenshan Water Bureau, Wenshan 663000, China)
Abstract: To assess the reproducible capability of regional water resources, the evaluation index system for water resources re-

producible capability and the classifying standards are put forward, and BP neural network — based evaluation model is built,
which is used to evaluate the water resources reproducible capability of Wenshan prefecture, Yunnan Province. Firstly, 10 inde-
xes including the water resources amount on unit area etc. are selected to construct the water resources reproducible capability e-
valuation index system and classifying standards; secondly, in view of the difficult determination of BP neural network initial
weights and thresholds, a new bionic swarm intelligence algorithms, gregarious spider optimization ( SSO) algorithm is used to
optimize the initial parameters of BP neural network, and the SSO — BP evaluation model is proposed and verified through 6 high
dimension complex functions, and compared with particle swarm optimization (PSO) algorithm; at last, the reproducible ability
of water resources for Wenshan Prefecture is evaluated with SSO — BP model. The results show that: the SSO algorithm has better
convergence precision and global optimization capability, the optimization of the initial weights and thresholds of the BP neural
network model by using SSO algorithm can effectively improve the prediction accuracy and generalization ability ; The reproducible
water resources capability of the evaluation regions in Wenshan prefecture in 2014 was between the strongest and the medium,
which was in line with the regional present situation.

Key words: water resources reproducible capability ;index system; BP neural network ;social spider optimization algorithm ; pa-

rameter optimization; Wenshan prefecture; Yunnan Province



