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Design of Self-Powered Sensor System for Condition Monitoring of
Industrial Electric Facilities
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Abstract - Recently, on-line diagnosis methods through wired and wireless networks are widely adopted in the
diagnosis of industrial Electric Facilities, such as generators, transformers and motors. Also smart sensors which includes
sensors, signal conditioning circuits and micro-controller in one board are widely studied in the field of condition
monitoring. This paper suggests an self-powered system suitable for condition—-monitoring smart sensors, which uses
parasitic vibrations of the facilities as energy source. First, vibration-driven noise patterns of the electric facilities are
presented. And then, an electromagnetic generator which uses mechanical mass-spring vibration resonance are suggested
and designed. Finally energy consumption of the presented smart sensor, which consists of MEMS vibration sensors,
signal conditioning circuits, a low-power consumption micro-controller, and a ZIGBEE wireless tranceiver, are presented.
The usefulness and limits of the presented electromagnetic generators in the field of electric facility monitoring are also

suggested.
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Fig. 1 Self-powered smart sensor system for vibration monitoring
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Fig. 2 Vibration monitoring of a power-transformer
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Fig. 5 Electromechanical transformer using a voice coil
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Fig. 8 Terminal voltage variations w.r.t voice coil displacement
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