sh=ofzlAd x| o{ 2l a8 x| M353 HM8F, pp. 1070~1077, 2011, 11(ISSN 1226-9549)

Journal of the Korean Society of Marine Engineering http://dx.doi.org/10.5916/jkosme.2011.35.8.1070
2 2= E Y 2= glsl= ol3l & >
dFarHids T T4 A7 AT I

195! - o]’ - APt

(F1344 20119 10€ 209, Ha54d 20119 11¥ 159, AAEEY 20119 119 18%Y)

o2

>
>

Field Test for Performance Evaluation of a Tubular Turbine

in Marine Small Hydro Power Plant
Yeong-Ho Hwang1 - Young-Ho Lee? - Young-Do Choit
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Abstract: This study includes field test results for performance evaluation of a tubular turbine in marine
small hydro power plant. Minimum output power of the tested turbine generator is examined with using of
the measured effective head, output power and efficiency. For the rated and maximum output power tests,
corrected values from the result of turbine model test are used for the performance evaluation, because
experimental conditions of field test at the rated and maximum output powers are restricted correctly.
Performance of the test turbine shows good conformance with the suggested guarantee values of output
power and efficiency at the measured points of minimum, rated and maximum output power.

Key words: marine small hydro power plant, tubular hydro turbine, Performance evaluation, field test,
efficiency
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Agasdus FEe 4 A5UE 98 A9 97

T8 A 21 Aes @Rlste @FAIE o Butterly Valve Generator

M AESAT AS 7hsd W] velHE Turbine Runner
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Figure 3: Estimated tubular turbine H-P; curve from
model test.
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Figure 4: Estimated tubular turbine H-Q curve from
model test.
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Table 2: Specification of measuring equipment

. Measuring
Equipment Model Maker Data
Digital
Protection | VAMP255 | vAmp | Semerator
Relay output power
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Table 3: Averaged measured data from minimum

output power test

Turbine No. No.l1 | No.2

Runner vane opening angle [%] 30 30

Ave. inlet pressure [kg/cm’] 0.51 | 0.50

Ave. outlet pressure [kg/cmz] 0.36 | 0.36

Ave. effective head [m] 1.4 1.4

Ave. generator output power [kW] | 15.38 | 15.04
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: 10minutes averaged output power curve.
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Figure 6: Comparison of H-P; performance curve by
the estimated and measured values.
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Table 4: Averaged measured data for the rated and

max. output power tests

Turbine No. No.l | No.2

Runner vane opening angle [%] 70 70
Ave. inlet pressure [kg/cmz] 0.480 | 0.464
Ave. outlet pressure [kg/cmz] 0.359 | 0.366
Tested effective head [m] 1.29 | 1.05
M ffici

easured generator efficiency 9248 | 91.49
[%0]
M

easured generator output power 1617 | 1308
(kW]
Turbine ave. output power at the
corrected effective head of 2.0m | 35.38 | 40.40
(kW]
Generator ave. output power at
the corrected effective head of | 31.09 | 35.12
2.0m [kW]
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Table 7: Resultant averaged efficiency at rated
output power

Efficiency of
turbine No. | at
rated output
power(%)

Efficiency of
turbine No. 2 at
rated output
power(%).

Corr. head
(m)

2.0 79.53 79.83
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