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Study on Building a Structural Health Monitoring System

for Uldolmok Tidal Current Power Plant
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Abstract :

In this paper, we described the fundamental concepts of proposed structural health

monitoring system for Uldolmok Tidal Current Power Plant focusing on the use of smart sensors

including fiber bragg grating sensors and macro fiber composite sensors. The structural health

monitoring system can play an important role to maintain the structural safety for offshore
structures like as bridges and high-rise buildings. In the case of tidal current power plant, the
monitoring system is much more important since the structures are usually constructed at the site

with severer environmental loadings such as high current speed.

Subscripts

FBG : fiber bragg grating

LCC . life cycle cost

MFC : macro fiber composite
PVDF : poly vinylidene fluoride
PZT : Pb-Zr-Ti

SHM : structural health monitoring
TCPP : tidal current power plant
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Table 1. Items for Measurement System

Properties Number of Sensors
Acceleration 10EA (X-4,Y-4,Z-2)
Strain (Conventional) 8EA
Strain (FBG-type) - 10EA
Impedance(MFC Sensor) 6EA
Inclination 2EA (Rx, Ry)
Current velocity 1EA (H-ADCP)
Torque 6EA (3EA/Axis)
RPM 2EA (1EA/Axis)
Temperature 2EA (Atmosphere/sea)
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Fig 1. Layout of SHM System for Uldoimok TCPP
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Fig 2. Jacket Structure of Uldolmok TCPP
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(a) 1st bending mode (1.39Hz) (b) 1st torsional mode (2.70Hz)

Fig. 4 Example of Vibration Modes for Uldolmok TCPP
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(a) Jacket Structures (b) Jig for strain gauges

(d) Case for accelerometers

(d) Case for strain gauges
Fig. 5 Example of Vibration Modes for Uldolmok TCPP
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Fig. 6 Schematic diagram of FBG sensor {]
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'Fig. 7 Installation of FBG-type strain sensor
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Fig 8. NASA Macro-Fiber Composites Actuator []
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Fig 9. MFC Sensor for corrusion detection |}

(a) MFC Sensor

(b) Protection of MFC Sensor
and Installation of KM-100B

Fig 10. Installation of MFC Sensor
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