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Fig. 1 Digital features of cloud model
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Tab. 2 Standard values of health assessment index data for hydraulic turbine

Wemintz  Z, Z, Zy Z, Zs Zg Z; Zs Zy Zy Zn Zy Ziy Zy 2y

5 6 5

Zl(‘ Zl7 ZlS ZI‘) ZZ() ZZI

6

1 0.821 0.829 0.757 0.805 0.797 0.742 0.824 0.735 0.807 0.799 0.811 0.702 0.833 0.845 0.776 0.744 0.685 0.843 0.851 0.717 0.713
2 0.723 0.781 0.805 0.699 0.835 0.720 0.841 0.702 0.867 0.687 0.783 0.704 0.719 0.865 0.797 0.797 0.790 0.721 0.736 0.798 0.720
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Health Status Assessment of Hydraulic Turbines Based on Cloud Model

ZHANG Long-sheng's LAO Peng-fei’
(1. CHN Energy Sichuan Dadu River Shuangjiangkou Hydropower Development Co. , Ltd. , Aba 624600, China;
2. Wuhan Sanlian Hydropower Control Equipment Co. » L.td. » Wuhan 430200, China)

Abstract: The health status assessment of hydraulic turbines is a necessary task for achieving health management of
hydraulic turbines, and is a key step in achieving condition based maintenance of hydraulic turbines. Considering the un-
certainty and fuzziness of the obtained representation information of the health status of hydraulic turbines, a combination
of qualitative and quantitative indicator systems was constructed. The health status of hydraulic turbines was defined as 5
states and transformed into cloud droplets using language scale functions. The evaluation of the health status of hydraulic
turbines was achieved through cloud distance. The effectiveness of the health status evaluation model was verified using a
certain type of hydraulic turbine as an example, which provides a solid foundation for equipment health management of
hydraulic turbine.

Key words: cloud model;hydraulic turbine; health management;health status assessment
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Analysis of Pressure Fluctuation Characteristics of Tidal Current Turbines

HU Zhou-ping' , WANG Wen-quan®*
(1. PowerChina Kunming Engineering Corporation Limited, Kunming 650051 ,China;2a. State Key Laboratory of Hydraulics
and Mountain River Engineering; 2b. College of Water Resource & Hydropower, Sichuan University, Chengdu 610065, China)

Abstract: Pressure fluctuation in the flow field around a tidal current turbine is one of the key factors affecting the
safe and stable operation of the turbine. To evaluate the effects of the duct and the duct-to-rotor clearance ratio ¢ on the
pressure fluctuation characteristics of the tidal current turbine, three-dimensional transient CFD methods and slip-grid
techniques were used to perform three-dimensional numerical simulations of the bare turbine and the ducted turbine with
the blade tip clearance of 6=0.02D and 6=0. 06D, respectively, under the optimal operating conditions (T gz =4). By
analyzing the unsteady flow phenomenon of the flow field around the turbine, the pressure pulsation and frequency-do-
main vibration characteristics of the turbine under three different working conditions were obtained. The results show that
the pressure fluctuation amplitude of the turbine is basically increasing from the root to the tip of the blade; The addition
of a duct can effectively reduce the pressure fluctuation amplitude of the turbine; & has less impact on the pressure fluctu-
ation coefficient of the turbine and more impact on the vibration characteristics in the frequency domain of the pressure
fluctuation; The main frequency of the pressure fluctuation of the turbine is mainly concentrated near the leaf frequency of
the corresponding operating conditions. In addition, it is also found that the pressure {luctuation of turbine blade suction
surface is stronger than the pressure surface, and the addition of duct can effectively reduce this fluctuation.

Key words: tidal current turbine; duct; blade tip clearance; pressure fluctuation





