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ABSTRACT

The hydraulic turbine of Nam Ngum1 hydro power plant in Lao PDR has been
operated more than twenty years. From the inspection, the damage from cavitation is
found on the turbine casing and runner blades. This result comes from lack of
cavitation monitoring system. Therefore, sometime, the turbine is operated in
unsuitable condition. To overcome this problem, the vibration monitoring system is
applied for measuring cavitation because of the increasing vibration with the
cavitation level.

In this work, the 40 MW hydraulic turbine units#5 of Nam Nguml HPP is
selected, as research specimen. This turbine is a vertical shaft Francis turbine. The
vibration transducers are mounted at turbine bearing, turbine casing and draft tube.
From this experiment, the turbine load is varied between 15-45 MW, while the water
level is between 32-45 m from tailrace level.

From the experiment, it is found that the vibration due to cavitation is occurred
when the turbine is operated at the load higher than normal load. For avoiding
cavitation in case of the water levels are 32.38 m, 35 m, 40.3 m, 42.75 m, 44.29 m,
the recommended turbine loads are 20 MW, 25 MW, 35 MW, 40 MW and 40 MW
respectively. Moreover, the sound level of turbine is also measured.

It is found that the result of sound level agrees well with the vibration result.



A case study of water management for reducing turbine cavitation is also considered
in this work. In this case, the operation pattern of turbine units 1-5 in year 2006 and
2007 are revised. For year 2006, the result show that after adjustment of turbine
operation for avoiding the cavitation, the energy production is increased about
54,260,351 kW.hr, while the minimum head of the water is nearly the same (around
33.22 m). In case of year 2007, it is found that the energy production is increased
about 51,061,158 kW.hr and the minimum the water level is 33.05 m. Therefore, the
adjustment of turbine load of Nam Nguml HHP is not only eliminates the cavitation

damage but also increase the energy production of power plant.
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