Scanning Hydro Turbines’ Geometry

Case Study
Plant:
The Sayano-Shushenskaya Hydro Power Plant, located on the Yenisei River in the Cheremushki town (Khakassia region), 26 kilometers to the south of Sayanogorsk. 



(Image Source: Wikipedia)
On 17 August 2009, the station suffered a catastrophic accident that caused flooding of the engine and turbine rooms and a transformer explosion.
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Customer:
Lengidroproekt Design Institute, St Petersburg.
Objective:
The goal of the scanning was measuring the geometry of hydro turbines’ inlet scrolls and guide vanes.
Resulting documents:
Set of detail drawings of the turbine inlet scroll and stator columns for 3 Hydro Turbine units. Nineteen drawings of the radial cross-sections and four drawings of the horizontal cross-sections were made for each turbine unit. 

Requirements for geodetic survey accuracy:
Error in distance between any two measured points within one turbine unit should not exceed 5 mm.

Specifics of the field procedure:
Tight requirements to surveying accuracy didn't allow for scans cloud to cloud registration. So to maintain the maximum survey accuracy and to measure the geometry of the units, 30 targets were placed on each unit. The targets were registered to the local coordinate system using a high-precision total station. Twenty-five scans were made per each hydro turbine unit with the Surphaser 25HSX phaseshift laser scanner. Scan density (maximum separation between two adjacent scan points) was 2 mm. The total number of measured points was close to 230 million. The field stage of work performed by a two-man team took 8 working days.
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Specifics of the office processing:
To maximize the accuracy of the cross-sections, the registration of scan data and cross-sections generation was made directly on the point clouds rather than on 3D models as is usual. The cross-sections were generated in the RWS 6.5 software package. 
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To control deviations of the as-built geometry of the hydro turbine inlet scrolls and guide vanes from the original paper design drawings made in 1974, the paper drawings of the required cross-sections were digitized into AutoCAD and then were overlaid on the cross-section drawings generated from scan results. 
Sample Profile Registered to Digitized Drawing; Image Source: Navgeocom Engineering
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The office processing took fifty eight man-days. 
This case study is courtesy of Navgeocom Engineering.
