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Experimental Study on an Underwater Pole Climb Robot
for the Maintenance of Offshore Wind Turbine Substructures

Jed. g
Eun Cheol Im!, Jin Hwan Ko’

Abstract: Maintenance works of offshore wind turbines could take a longer time, which causes the
reduction of their energy production efficiency, than those of onshore wind turbines owing to severe
offshore environment. Subsequently, preventive maintenance measures are required to increase the
production efficiency. Thus, we proposed a wheel-based Underwater Pole Climbing Robot (UPCR)
platform, which was aimed at the periodic inspection and maintenance of the substructures of the
offshore wind turbines, with three advantages: high speed, good mobility and low power consumption.
In the proposed platform, a self-locking system using a gripper module was adopted for preventing
slippery problem and a dual configuration was chosen for moving on a branched structure. As a result,
the proposed robot was able to continuously climb, preserve it‘s position at the pole without
consuming energy, and move from the pole to the other branched pole. The results of this research show
that the UPCR has basic moving capabilities required for the underwater work for the substructures of

the offshore wind turbines.
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[Fig. 1] Rolling self-locking system
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[Fig. 3] Operating range of gripper

[Fig. 4] 3D CAD of designed model
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[Table 1] Main characteristics of single platform (min: gripper
closed status, max: gripper open status)

- imensi Max | 620 mmx330 mmx618 mm
[Fig. 6] Configuration of the control unit Dimension -
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[Fig. 10] Speed change according to payload position
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[Table 2] Comparison of speeds between front and rear position

Front location (mmy/s)
Rear location (mm/s)

28 mm/s
25.76 mm/s

[Fig. 11] Single platform rotating experiment
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[Table 3] Main characteristics of the dual platform

Dimension Max 620 mm %330 mmx618 mm
(WxH <L) Min 620 mm x330 mmx570 mm
. Ground 25kg
Weight
Water 14.45 kg
Number of Motors 7EA
Material A6063-T5, A6NO1-T5, SUS304

[Fig. 13] Functional experiment of the dual platform
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