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Merits

m Kaplan Turbine of Cunovo HPS

m Tail Bay Gate Deformations in Gabcikovo

- static mode
- dynamic mode




HPS System Gabcikovo-Cunovo

720 MW (890 MW)

Kaplan Turbines (vertical)

Slovakia

ﬁ PS Gabcikovo
Austria

PS Cunovo

24 MW (2x12 MW)
Kaplan Turbines (horizontal)







Point Cloud




Cyclone Model




Gabcikovo Power Station

Turbine House




Gabcikovo Bays

Volume: 299 200 m3

| Mass 275x34x32 rh3
Water ngh 16 24 m

Time: 18- 22 mm







Bays — Deformation Measurement

Meas. Pillars
Alignement
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Gate Measurement




Gate - Measurement

1. , statical* Measurement
Scans of Gates
AH, =0-19.3 m (AH,, = 0; 4.4; 9.4, 13.0;
19.3 m)
Point Density:
ca.10cm x 10 cm
Meas. Time : ca.150 Sec.

2. ,dynamic* Measurement
Scans of Central Part of the

Gates
“ Point Density: ca. 8 cm x 8 cm

NVes ime : ca.30 Se




Gate — Data Processing

Transformation of non-regular Point Clouds to Grid Data (5c¢cm x 5 cm)

Delaunay-Triangulation

Linear Interpolation of Grid Data
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Difference of two Data Sets - Deformation = AY




Gate — Data Processing

« Data Control at Original Point Clouds
- Selection of Gate Parts
- Filtering of ,Waterfalls*

* Filtering of Outliers (Water Drops) of Differenz Data

Deformation (Rohdaten) [em]

X-Achse [m]

Differenz [rn]

Differenz zweier Epochen (Wollstau - leere Schleuse); Spalte 50480

Poljnom E2.€) *****

== spaltenweise Approximation durch Polynom 2. Ordnung
— gefilterte Differenzen (Toleranzbereich +-0.012 m)
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X-Achse [m]
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Defonmation [cm] bel Pegel 121.2 m (G4 m 0. Min Entlesmung)

Deformation [cm) bes Pegel 131.0 m (1593 m 0. Min: Enllesrung)
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Deformation [om] bel Pegel 116.7 m (4.4 m 0. Minc Entleenung)

HeAchae [m)
Defermation [ormi] bei Pegel 124.7 m (13.0 m 0. Min. Ertlsenung)
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Gate - Interpretation

Oberflachenstruktur (Y-Koordinate [m]) des Schleusentores bei Pegel 111.8 m (leere Schleuse)
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Gate — Data Analysis

Deformation aus Scanner- und Tachymeterdaten
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Gate — Dynamic Visualisation

Animation created by 49 Difference Pictures of the Bay Filling

Fillstand: 111.5 m; frame 1/49 [cm]
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Conclusions and remarks
to the future

m TLS are use full for deformation measurement
at hydro-technical structures

m TLS can measure deform tlons JJ
- static mode %3 n o

- dynamic m

ter falls”
- dark coloured parts (water flaws)
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