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Abstract: Induction motors connected with a three-phase AC system may malfunction due to reverse phase or open phase
faults. Conventional overcurrent relays and overheating relays are used to prevent such accidents, however, their
drawbacks include a low response speed and false operation. Therefore, in this study, a digital relay for the reverse-open
phase was designed and fabricated. This relay can detect the reverse phase and open phase faults and send a trigger
signal to the control circuit. The proposed relay was developed based on a microcontroller. The detection times of the
reverse phase and open phase were verified as 320ms and 80ms, respectively. Compared with conventiona relays that
only protect the motor from one type of fault, the proposed relay can detect both, reverse phase and open phase faults.
In addition, the fault detection, identification criterion, and trigger signal patterns can be modified by programming

according to the requirements of users.
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Fig. 2. Structure of a magnetic trip device.
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Fig. 3. Configuration of a conventional digital relay.
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Fig. 4. Configuration of the proposed relay. Fig. 5. Voltage monitoring. (a) Divider and (b) waveforms.
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Table 1. LED indication by fault types.
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