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ABSTRACT

In this research, the vibration two Francis hydro turbines, one vertical shaft 3
MW and one horizontal shaft by 13 MW of XHPP in Lao PDR have been tested.
These turbines have been operated more than 10 years.

There are two parts of this experiment. The first part is no load condition. At this
part, the speed of turbine is varied stepwise which are 25%, 50%, 75%, 100% and
110% of rated speed (600 rpm for 13 MW and 750 rpm for 3 MW). For the other part,
the output load of turbine is varied while the speed of turbine is kept constant at rated
speed. Note that, at each experiment the head of water is between 156.10-157.63 m
and the vibration result form the monitoring apparatus is converted to RMS value by
software CSI Mastertrend v2.70f. The vibration frequency is between 0.5-2,000 Hz

By the various speed running of turbine, unit #2 (3 MW) and unit#5 (13 MW), it
is found that the shape of vibration spectrum is the forest pattern. This vibration

pattern shows the occurring of resonance, natural frequency, at the measuring



positions. The spectrums of 110%, 75%, 50% and 25% of the rated speed have the
same pattern as the rated speed. However, the vibration is increased with the
increasing of turbine speed
By the various load running of turbine unit #2, it is found that the vibration
strongly changes at the frequency range 900-1,100 Hz and 1,500-1,700 Hz. From the
experiment, at 3.10 MW, it is found the abnormal noise near the turbine outlet zone.
In case of turbine unit#5, it is found that by the various load running, it is found
that the vibrations tremendous increase at the frequency ranges of 400-600 Hz and
1,200-1,300 Hz.
The vibration of turbine, in this work, is may be come from two major damages
of turbine runner, which are as follows
— The pitting damage which occurs in form of small hole with 1-3 mm dept
and scatter on the runner blade surface. This is cause by cavitation
— The loss of runner surface which cause by the impact of solid particle
flowing with water. The runner surface becomes wavy surface. This
damage is called abrasive erosion which is the main damage of especially

for long operating period
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