






Fig. 2. Block diagram of the proposed IoT-based numerical relay.

Fig. 3. Circuit diagram of IoT-based numerical relay.





Fig. 9. LCD output during over-voltage operating conditions.

Fig. 12. LCD output during overcurrent operating conditions.

 
Fig. 13. Serial monitor output during overcurrent operating conditions.

Fig. 14. LCD output during TL short circuit fault.



Fig. 16. ThingSpeak monitoring during overcurrent and TL 
short circuit fault conditions.

Fig. 15. Serial monitor output during TL short circuit fault.

Fig. 18. Timing breakdown of the proposed relay system components 

during fault detection stages.
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Fig. 19. Developed multifunctional numerical relay.






