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The Development of Underwater Robotic System and

Its application to Visual Inspection of Nuclear Reactor Internals
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ABSTRACT

An underwater robotic system has been developed and applied to visual inspection of reactor vessel internals. The Korea

Electric Power Robot for Visual Test (KeproVt) consists of an underwater robot, a vision processor-based measuring unit, a

master control station and a servo control station. The robot guided by the control station with the measuring unit can be

controlled to have any motion at any position in the reactor vessel with +1 em positioning and +2 degrees heading

accuracies with enough precision to inspect reactor internals. A simple and fast installation process is emphasized in the

developed system. The developed robotic system was successfully deployed at the Younggwang Nuelear Unit 1 for the visual

inspection of reactor internals.
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Fig. 1 Arrangement of KeproVt system for lower internal

inspection
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Fig. 2 3D graphic of underwater robot

Table 1. Specification of underwater robot

Specification
: : TO0EEEA5Emm
Dimension (LX)
“ehicle ; anodized aluminum,
Material polyrethang foam
weightlair) 14 5ka
: two wertical and
Thruster Installation twa horizontal thrusters
Mot ar 110 hp DC 43 wolt
brush motor(45:1 gear)
CID camera with
Siaht Camera non—-browning lens
J Lght two halogen 250W
lamps. adiustable
depth and acoustic
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Fig. 3 LED pattern for robot position and orientation

estimation
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(a) Algorithm of robot motion control
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(b) Motion control block diagram
Fig. 4 Control of underwater robot
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