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Study on 3D Shape Information Acquisition Method of
Francis Turbine Runner
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ABSTRACT

Recently, The world is making efforts to develop Renewable energy for low carbon green growth. In Korea, Localization
technology development of hydro power is necessary because almost every hydro power in Korea depends on overseas
company. Especially, Hydro power studies are actively underway on approach of modernization of existing hydro power plants.
Technical design of the small hydro power has been secured. Therefore, The technology of big hydro power has become
necessary such as design, test, manufacture, installation. In this study, we studied the hydro power plant three-dimensional shape
information obtaining method for securing technology for the design of hydropower plants. As a result of scanning using the
non-contact 3D scanning technique, it was possible to obtain a precise 3D shape that satisfies the international standard
IEC-60193. Using the shape, it was used for CFD analysis and model turbine testing to confirm its performance, and

subsequently succeeded in developing a turbine runner with a novel design.
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Fig. 1 Appearance of Hapcheon Power plant’s Francis turbine

Table 1 Runner specification of Hapcheon power plant(HPP)

Division Unit Contents
Type - Francis
No. of blade - 13
Inlet diameter mm 2,728
Outlet diameter mm 2,546
Height mm 1,459
Specific speed 197
Rated head m 95.0
Discharge m’/s 594
Rotation Speed rpm 257
Runaway Speed rpm 505
Rated Eff. % 93.8
Production year year 1988
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Fig. 2 3D Scanner (Creaform Handyscan 700)

Table 2 3D Scanner specification

Division Unit

Light source 7 red laser crosses
Accuracy 0.03 mm
Resolution 0.05 mm

Mesh Resolution 0.2 mm
Volumetric accuracy 0.02 mm + 0.06 mm/m

Scanning area 275 x 250 mm

Size range 0.1 - 4m

3D
Mesh Data

Measurement

Modelling Solid Model

Fig. 3 Process of Francis turbine runner 3D blueprint
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Fig. 4 Large size Francis type runner scanned

Fig. 5 Meshed data scanned
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Fig. 9 Primary dimensions of a Francis runner

Table 3 Deviation of dimensions between the 2D drawing
and the 3D scanned data

(unit : mm)

Position | 2D drawing 3D scanned data Deviation(%o)

A 2,546 2,547 + 1 (0.04%)

B 2,650 2,651 + 1 (0.04%)

C 2,772 2,775 + 3 (0.11%)

D 2,787 2,790 +3 (0.11%)

E 2,585 2,588 + 3 (0.12%)

F 2,600 2,603 + 3 (0.12%)
Fig. 8 Comparison of the meshed data from 3D scanning Hi 434 34 R
and the reverse designed 3D CAD modeling 0 1,025 1,025 i
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