oOo=2 DOL http://dx.doi.org/10.5293/kfma.2017.20.3.011
O Original Paper ISSN (Print): 2287-9706
A 71 = A A =
CZ20 AX|E ApE WA £ZiSiAt
zag T

Waterhammer for the Mini Hydropower Plant Installed at the Water
Conveyance Pipeline
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ABSTRACT

The small and mini hydroelectric power plants have been developed to recover the energy which remains in the pipeline
of the waterworks. For Boryeong dam water supply project, the raw water of 3.3 m’/s is planned to convey from the dam to
a 556 kW hydropower plant through ¢1,650 pipeline of 1.77 km, and the outflow from a tubular turbine is discharged through
the conduit to the water treatment plant. The rated head of turbine is 20.59 m and the normal speed of rotation is 908 rpm.
The tubular turbine has a built-in spiral bevel gear unit, 10 adjustable guide vanes and 5 adjustable runner blades. The generator
is installed beside of the turbine. The spiral bevel gear and the shaft of Kaplan turbine were damaged by waterhammer. Various
hydraulic turbine operations, such as start-up, shut-down, emergency stop, load acceptance and rejection, produce transients in
the mini hydropower plant. In present study, the waterhammer field tests carried out in the hydropower plant, in which the
results were compared with that of the numerical calculations in order to provide the examination material securing the

reliability and safety of the pipeline-hydropower system.
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Table 1 Specifications of a turbine in 2 hydropower

Items Data
Rated turbine output 556 kW
Rated head 2059 m
Flow at rated head and output 33 m’s
Rated speed of turbine 908 rpm
Runner diameter 820 mm

(c) Overhaul of driver shaft

(d) Damage of driver shaft

Fig. 4 Damages of hydro-turbine caused by waterhammer
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Fig. 5 Layout of the mechanical and experimental equipments in

the mini hydropower plant
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Fig. 6 Block diagram of the data acquisition system
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Table 2 Measured and predicted pressure heads (PT1) with
leakage of guide vane for emergency stop

Max.
pressure
head
(m)

Min.
pressure
head
(m)

Occur—
rence
time
(sec)

Occur—
rence
time
(sec)

Experiment 55.79 44 9.11 9.2

With
leakage

Without
leakage

53.30 46 6.68 9.2

Cal.

67.98 46 -18.02+ 9.2
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