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Study on complete characteristic curves based on
internal characteristics

Zhu Yanping, Shi Xiaoyan, Zhou Lingjiu
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Abstract A simplified method was proposed to deal with the boundary condition at the turbine unit for transient calcula-
tion. This method is based on the statistical analysis of turbine hill chart and the Eular equationfor water turbines. Ac-
cording to the Eular equation, the basic geometry parameters o the turbine, such as guide vane openingQ , blade out-
let angleP 2, the relative blade width of outlet _bz , the relative height of wicket gate _bo and the relative turbine exit ra-
dius 1, are obtained through curvilinear regression o the water turbine hill charts. As an example, the method was used
to determine the boundary condition during transient calculation for a power station equipped with two Francis turbines

and a surge tank. The simulated results are reasonable. The method is effective for estimating turbine characteristics
under small opening conditions.
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: 2 Hmax =41. 4 m, Hyn =
32.8m,H;=35.5m, 1000 t-
m? n=214.3r/ min, Q=47.21
m¥/s, 15 MW, 16 MW

15.5 MW,
16.5 MW, 335 m,
1232.12m, 6.0m, 215.55 m,
50m, 21m, 3.4m, 12.5
m, 7.404mx3.28m( x ),
18.4m, , 8s
390.89 m,
350.9m 2 16.55 MW
1, 51.2 %
1

Tablel Max. of parameter on caculate of load rgection

n/ / M/
(f/min) (M9 /mm  (kN-m) /m /m

323.99 48.2 200 736. 76 400.09  81.08
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