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Screw-Propelled Robot for Detecting Grease Pipe
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Abstract: Post-tension duct in nuclear reactor containment building is filled with grease to prevent
steel strand from corroding. If grease leaks by break of duct, steel strand will corrode and cause
problem in building safety. Therefore, grease leak should be checked preventatively. But currently
used method is inefficient, since it has to remove grease and strand to check. And other methods for
checking post-tension dust are not well-researched. In this paper, we develop screw-propelled robot
that can move in grease and detect grease duct directly. Also, we make the test environment that is
similar to real post-tension duct of containment building and test robot in that environment to verify
that our robot is feasible in the post-tension duct. The robot can move forward and backward in grease
duct by twin screw mechanism and has mount for sensors to detect grease leakage and strand

corrosion.

Keywords: Screw-Propelled Robot, Grease, Post-Tension Pipe
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Tendon duct

(b)

[Fig. 1] (a) Tendon duct locations in containment building, (b)
Cross section of the Tendon duct

690mm .‘

[Fig. 2] (a) Modeling of Screw-propelled robot, (b) PCB board
for sensor data communication
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[Fig. 3] Modeling of Sensor mount

[Fig. 4] (a) Assembled Screw-propelled robot, (b) Sensor part of
robot (Top view), (c) Sensor part of robot (Front view), (d)
Sensor mount
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[Fig. 5] Modeling of test environment
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[Fig. 6] (a) Cross section of the pipe for test, inner diameter 150
mm, acryl rod 42 pcs, (b) Cross section of the Real tendon duct,
inner diameter 152 mm, steel strand 42 pcs

(b)

[Fig. 7] (a) Test environment, (b) Cross section of the pipe for
test
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[Fig. 8] Robot propelling in grease
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[Fig. 9] Propelling force of robot in grease

[Fig. 10] Winch to pull robot



Void distance (mm)
Voltage (V)

[yl
WY

0 10 20 30 4 5 60 70 0O 10 20 30 4 5 6 70
Time (s) Time ()

[Fig. 13] Sensor data collected during robot propelling
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