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Improving efficiency and increasing capacity
of the hydraulic turbine in Daguangba Hydropower Plant
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Abstract: A new retrofitting method and target are presented by means of analyzing the phenome-
non of hydraulic instability and the reason of relatively low turbine efficiency based on the trans-
formation project referring to Daguangba Hydropower station in Hainan, meanwhile, hydraulic
parameters selection and design conception are discussed in details. Also, this paper introduces
the essential difference of runner channel between pre-and-post retrofit. According to the full
passage numerical simulation computation, the hydraulic stability of retrofitted Francis runner is
qualitatively evaluated and the efficiency level is quantitatively indicated. Finally, the paper has
predicted the comprehensive feature curves of the model water-turbine. The conclusions indicate
that the model turbine optimum efficiency exceeds 93. 8% , the rated efficiency and weighted aver-
age efficiency are respectively 91% and 89. 3% compared with 95. 1% optimum efficiency, 92. 4%
rated efficiency, and 90. 8% weighted average efficiency originating from the prototype turbine;
the weighted average efficiency of the model turbine significantly increases 2, 0% by contrast with
the one of the prototype turbine.
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