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Fig. 1 Diagram of various parts of plant flow channel
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Tab.1 Load combination
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Fig. 2 Finite element calculation model diagram
of power house
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Fig. 3 Installation height diagram of water

stop at different levels
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Tab.2 Stress of different parts of the plant under

different water stop installation heights ~ MPa
AN 1k K R B/ m
R i 9 12 15 18 21
EH K B KB ER BB EE BB EF KB
PO 1,14 0.20 0.84 0.19 0.60 0.19 0.58 0.18 0.57 0.18
HEEE  0.81 0.06 0.69 0.11 0.50 0.23 0.45 0.26 0.44 0.27
HEOMES  0.52 0.54 0.47 0.53 0.42 0.51 0.41 0.50 0.40 0.49
B 1,09 0.57 0.97 0.52 0.81 0.46 0.72 0.42 0.68 0.39
WP B 3.23 0.87 3.04 0.65 2.74 0.41 2.58 0.37 2.53 0.36
KEHHF 0.33 0.35 0.32 0.34 0.31 0.31 0.30 0.30 0.30 0.29
FBKE 1,46 0.93 1.33 0.89 1.14 0.79 1.046 0.73 1,02 0.72
HOEHR  0.52 0.31 0.38 0.25 0.36 0.24 0.35 0.24 0.35 0.24
WEBEE 0,15 0.13 0.11 0.14 0.09 0.15 0.07 0.16 0.05 0.17
TP 0.81 0.74 0.78 0.71 0.72 0.64 0.68 0.59 0.67 0.58
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Fig. 4 Relationship between different water stop heights
and first principal stress of each part under normal
working condition and maintenance condition
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Fig.5 First principal stress contour of inlet bottom plate,

inlet side wall, inlet breast wall and upstream flood

wall at 21. 0 m installation height of horizontal water stop
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Fig. 6 First principal stress contour in the middle section

of flow channel with 21. 0 m horizontal water

stop installation height
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Fig.7 First principal stress contour of draft tube at

21. 0 m installation height of horizontal water stop
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Fig. 8 First principal stress contour of outlet bottom plate,

(a) EESET IR

outlet side wall and downstream flood control wall at
21. 0 m installation height of horizontal water stop
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Influence of Horizontal Water Stop Layout for Transverse Joint

on Stress of Bulb Tubular Unit Power House
LI Qiang,PENG Ying-fan,ZHANG Wei-dong

(Hunan Water Resources and Hydropower Survey, Design, Planning and Research Co. , Ltd. , Changsha 410007, China)

Abstract: In order to qualitatively and quantitatively grasp the influence of the installation elevation of horizontal wa-
ter stops at transverse joints on the structural stress of the bulb tubular power house, taking a certain engineering project
as an example, a three-dimensional finite element model of the powerhouse was established to analyze the stress of the
structure on the condition of the horizontal water stops changing within a certain range. The results show that the installa-
tion height of horizontal waterstops has a significant impact on the stress of structure, and an appropriate installation
height of horizontal waterstops can improve stress of structure. Taking into account various factors, the optimal horizon-
tal water stop installation height is 70% of the installable height, which can provide a reference for the design of the
transverse joint water stop of the bulb tubular power house.

Key words: bulb tubular power house; horizontal water stop of transverse joint; three-dimensional finite element;
stress change law; structural design
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Study on Vortex Zone of Draft Tube and Improvement Measures of Francis Turbine
WU Zai-giang', LIN Ya-tao's GUAN Ying-bo', CHEN Ze-qin', XU Jun-hui*, ZHENG Yuan’
(1. Fujian Provincial Electric Power Company Limited Electric Research Insititute, Fuzhou 350007, China;

2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210024, China;

3. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: Due to the long-term operation in the low-load area, the hydropower unit deviates from the optimal opera-
tion area, resulting in large vibration of the unit, poor flow state of water flow, and other adverse consequences, such as
cracks in runner blades and serious cavitation of the unit. In view of the complex flow conditions in the draft tube, this
paper proposes two improvement schemes. Based on RANS equation, the standard SST k-w turbulence model is adopted
to calculate the steady and unsteady solutions for three operating conditions of 0. 45P (P, is rated output), 0. 60P,, and
0.75P,. The results show that the installation of the guiding device can effectively reduce the eccentric vortex band of the
draft tube, and greatly reduce the pressure pulsation amplitude, so as to reduce the vibration of the unit. Considering the
streamline of draft tube, vortex zone of draft pipe, turbine efficiency and pressure pulsation amplitude, especially the im-
portance of pressure pulsation intensity to the stable operation of the turbine, it is concluded that the symmetrical ar-
rangement of two diversion plates at the inlet of the draft tube has the better improvement effect on the Francis turbine.
The results provide a certain theoretical basis for the safe operation of the hydraulic turbine unit under low load.

Key words: Francis turbine; low load; unsteady flow; pressure pulsation; guiding device





