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Design of a Remotely-Controlled Robot System for Automatic Inspection and
Repair of Steam Generator Hole in Nucuear Power Plant

W. Y. Chong*, J. K. Kim®, S. H. Han**, X. P. Lyu”, D. Y. Jeong***

{ Abstract }

In this paper, we propose a new approach to the development of the automatic vision system to examine and repair the
steam generator tubes at remote distance. In nuclear power plants, workers are reluctant of works in steam generator
because of the high radiation environment and limited working space. It is strongly recommended that the examination and
maintenance works be done by an automatic system for the protection of the operator from the radiation exposure. Digital
signal processors are used in implementing real time recognition and examination of steam generator tubes in the proposed
vision system. Performance of proposed digital vision system is illustrated by simulation and experiment for similar steam
generator model.
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Table 1 Camera parameter and geometric distortion coefficient
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Z20B{ 160 |535me) 180° | 15" | O |0.012420.005308 00075750078
23C|16m |535m| 170° | 10° | 0" |0.01242(0.005308 |0.0075750078
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Table 2 Calibration result by two-step method
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‘EEECREE % = %
Hyde & 24 24 24 24
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LAYSE 0.0211 0.0043 0.2260 0.0041
q 2 108 925 109 923
) 23
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Fig. 14 The block diagram of image processing hardware
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Fig. 16 Coordinates system of steam generator holes

Fig. 17 The reduced model of steam generator hole
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Fig. 19 The acquired image from camera

(b)

Fig. 20 The recognition result of holes
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