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Hydraulic design of giant-scale Francis
turbine in Xiluodu hydropower plant
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Abstract; According to high water head, large head variation and 770 MW unit capacity, a study of
hydraulic design of the giant Francis turbine units in the Xiluodu hydropower plant was carried out.
From the view of hydraulic stability control, the hydraulic design condition was discussed. The selec-
ting principle and matching relationship of four key hydraulic parameters including rated speed, unit
discharge, unit speed, design head as well as two important geometric parameters covering guide vane
relative height and diameter ratio of the runner inlet and outlet, were demonstrated. The possible sta-
bility problems induced by different hydraulic design parameters were analyzed by comparing different
preliminary design schemes, and the viewpoint of selecting low hydraulic design parameters in develo-
ping giant Francis turbine was emphasized. The results show that increasing design head can improve
the vortex flow characteristics in the runner channel at the high head part load operating region, and
can make the incipient cavitation at the suction surface of the blade inlet side far away from the opera-
tion region of the hydraulic turbine. Finally, it has been proved that the hydraulic design adopted has
practical engineering values by the model acceptance test.
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Tab.1 Hydraulic parameters with different D, under
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Dy/m Q1107 Quie
H=209 m H=216 m H=220m
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Tab.2 Hydraulic parameters with different D, under rate
speed n, =125.0 r/min
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Fig. 1 Relationship between water head and weighted factor
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Tab.3 Maximal pressure pulsation of draft tube
recommended in operating regions

B/%
H/m o (0 ~ (50% ~ (70% ~
B 50%)P  70%)P 100% ) P
Hy -H 5.5 6.0 5.0 3.0
H -H,. 45 5.0 4.0 3.0
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Fig.4 Efficiency comparison before and after optimization
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