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Development of Mobile Robot Systems for Automatic Diagnosis
of Boiler Tubes in Fossil Power Plants and Large Size Pipelines
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Abstract In this study, two types of mobile robotic systems using NDT (Non-destructive testing) method are
developed for automatic diagnosis of the boiler tubes and large size pipelines. The developed mobile robots crawl the
outer surface of the tubes or pipelines and detect in-pipe defects such as pinholes, cracks and thickness reduction by
corrosion and/or erosion using EMAT (Electro-magnetic Acoustic Transducer). Automation of fault detection by means
of mobile robotic systems for these large-scale structures helps to prevent significant troubles without danger of
human beings under harmful environment. '
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(a) External reduction of wall thickness

() Internal pinholes

Fig. 1 Defects in boiler tubes in fossil power plants
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Fig. 2 Tube inspection method using EMAT
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Fig. 3 The developed mobile
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Fig. 4. Schematic draw of wheel driving mechanism
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Fig. 5 Movement of crawler on the surface of
convex and concave paths

(b) Side view

Fig. 6 Drawings of a boiler tube inspection crawler

Table 1 Specification of boiler tube inspection crawler
ltem Performance and specification
Size 420400 220mm (with controller)
Weight 12kgiwith EMAT sensor)
Speed Max. 8m/min
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Fig. 7 Schematics of EMAT liiting mechanism
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Fig. 8 Detecting defect using EMAT
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Fig. 9 Traveling method of a mobile robot
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Fig. 10. The developed mobile robot system for large
size pipeline inspection
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Fig. 11 The designed wheel driving mechanism

Table 2 Specification of large size pipe inspection crawler

ltem Performance and Specification
Size 530mm X 380mm X 240mm
Weight 13.5kg(with EMAT sensor)
Speed Max. 9.5m/min
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Fig. 13 Basic concept of EMAT lifting mechanism
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Fig. 15 The manufactured EMAT lifting part
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Fig. 14 The EMAT lifting mechanism assembled with
the crawler
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Fig. 16 The developed large size pipeline inspection
maobile robot on a test bed
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Fig. 17 The change of acoustic signals of EMAT with
respect to crack depth for a 4mm diameter hole
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Fig. 18 The basic structure of the controller for crawlers
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