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Application of Key Technology for Xiaolangdi Turbine Units Efficiency and Stability Test
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AbstractThe application of key technologies of the field test for the actual project problems
of the Xiaoliangdi hydro—power on the Yellow River was studied in this paper, the restricted
operating regions of the hydroelectric unit determined according to efficiency and stability,
a warrant provided for the safe and stable operating of the hydroelectric unit, and also
experience of the field test and operating regions determination provided to other similar
power stations.Firstly, the necessity of the field test was been analyzed in this paper,
and the present research situation of efficiency and stability test methods introduced
including the major kinds of test methods and their advantages and disadvantages. Secondly,
the experiment principle, test method, measuring point layout scheme was elaborated and
result was been analysis for the absolute efficiency test and unit stability test of No. 1
unit in Xiaolangdi hydropower station. In the efficiency test, the volute pressure difference
method was been used for the flow measurement, and the coefficient of volute pressure
difference was calibrated by the pressure—time method The efficiency test result shows that
in the low-load region the measured efficiency curve differs greatly from the one given by
the turbine manufactory. In the stability test study, the start-up test under the head of
87 m and the load change tests of the steady operating condition under the heads of 87 m,
99 m, 109 m and 121 m were conducted. Through the combination of frequency spectrum analysis
and axis orbit analysis in the start-up test, the data show that: the runner was of mass
unbalance; when the rotation speed was approximately 22% of the rated one, the maxim
eccentric distances of the upper guide bearing, lower guide bearing and turbine guide bearing
were much bigger than the ones in the steady operating condition, the reason for which
should be investigated further according to the data of several heads. In the load change
tests of the steady operating condition under the four heads, for No.1 unit, all kinds of

experiment curves and conclusions obtained through the analysis of the data of vibration,




swing, pressure fluctuation, were regarded as the basis of plans for safe and economical
operation, scheduling optimization and energy saving of hydro—power station.Finally,
according to the results of the efficiency and stability test, through the analysis of the
relations between the pressure fluctuations in different parts, the pressure fluctuation
was been regarded as the main source of the vibration. Thus, the pressure fluctuation at
the manhole of draft tube was taken as the main reference this paper, together with other
factors such as the noise data measured 1 m away from the manhole, the swing of water guide
bearing and the vertical and horizontal vibration of upper cover, to determine the restricted
operating regions of the unit, which provides the basis of the safe and stable operation to
Xiaolangdi hydro—power station. In addition, the work will be a reference of the restriction

of operating regions for other stations.
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