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Industrial Induction Motor Condition Monitoring System
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Data Acquisition System for Electric Motors
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An Embedded Module for Early Estimation of Faults of Induction Motors
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Abstract

Typically, a wireless sensor network (WSN) is designed to support a low-rate service in order
to prolong a network lifetime. This research investigates how to design and subsequently build the
WSN prototype that can provide reliable communication for real-time communication. An approach
of Multi-channel and Multi-interface (MCMI) communications is studied for addressing this
reliability requirement. This investigation includes both basic research and prototype development.
Initially, an NS2 (Network Simulator version 2) simulation tool is used in our basic research to
evaluate the potential of our proposed solutions. The knowledge from this basic research is partially
applied in our prototype. An XBee Znet 2.5, a commercial RF module with a dedicated firmware for
network operations based on a ZigBee standard, is employed in this prototype. To implement the
wireless ad hoc networks based on XBee to support MCMI communication systems, both hardware
and software developments are required in this project. The measurement results from the field tests
of our prototype indicate that our approach can provide highly reliable communication. The traffic
employed in this field test is obtained from the other sub-research project measuring the induction
machine conditions. The sampling rate of sensors in that sub-research project is selected at 5 kHz for
periodically monitoring three-phase voltages and currents of an induction motor. This voltage and
current information of each phase generates 4-byte data. This research doesn’t expect such high
volume of traffic during the design stage. The amount of these motor conditions demands high
bandwidth for real-time communication. As a result, this prototype, which is based on IEEE 802.15.4,
can’t support real-time communication at this high sampling rate. Additionally, the summary of
bottlenecks in our prototype causing bit rates lower than the IEEE 802.15.4 standard is analyzed in

this report as well.





