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ABSTRACT Recently, turbines operating in hydro power plants are required to undergo renovation and modernization due to their
age exceeding 30 years. In the process of renovation or modernization, a performance test of the scaled-down model is necessary to
verify the performance of the real-size model. This model test method, with criteria that is similar to that of a real turbine, is the most
economical and important method. Furthermore, the shapes of the runner and guide vane can be modified or replaced easily. However,
during the process of modernization, the components with the spiral casing and draft tube are impossible to repair or replace because
of the buried ground. Thus, in this study, numerical analysis is conducted to investigate the hydraulic performance based on the
difference between the two-dimensional computer-aided design (CAD) shape and the real three-dimensional scan shape of the spiral
casing and draft tube.
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Subscript

S/C : spiral case
D/T : draft tube
S/V : stay vane
G/V : guide vane
R/B : runner blade
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Table 1. DAECHUNG HPP specification

Division Specification Remark
R. Flow 132 m’/sec
R. Head 38.7m
Speed 150 rpm Ns : 323 m—kW
Turbine type Horizontal Francis
R. Output 45 MW
Efficiency 92.3%
Manufacture TOSHIBA
Completion 1980
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Fig. 2. S/C Shape of Drawing and Scanning Data

Table 2, DAECHUNG HPP S/C dimensional gap (Unit: %)
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Fig. 3. D/T Shape of Drawing and Scanning Data

Table 3. DAECHUNG HPP D/T dimensional gap (Unit: %)

No | 2D Drawing 3D Scan Gap IEC Standard
D 21500,9 21500,9 0 *2
@) 10395.5 10407.5 0.0011 +2
® 6061 61112 —0.0082 *2
@ 7624.5 7606,1 0.0024 +2
® 11500 11529.3 —0.0025 +2

No | 2D Drawing 3D Scan Gap IEC Standard
@ 7756.7 7747.4 0.0012 2
©) 6263.3 6243.5 0.0031 +2
® 7060.6 7065.6 0.0005 12
@ 5276.7 5273.1 0.0006 12
® 5907 5899 0.0013 12
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Fig. 4. Computational grids of a Francis turbine model
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Components Nodes y+
Spiral casing 1,08x10° y+=<100
Stay vane 1.88%10° y+<20
Guide vane 2.10x10° y+<20
Runner 2.47x10° y+<1
Draft tube 1.13x10° y+<100
Total 8.6610° -
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D/T according to the shapes of S/C and D/T at BEP flow rate
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