
 
 

 
 

ABSTRACT 

Nowadays, the term smart power grid has been launched for the purpose 

of monitoring and diagnosis of faults as well as for transforming local 

measurements to wireless measurements and from manual controlling to a 

remote controlling.  

This thesis suggests the energy data acquisition that is based on Internet 

of Things ( IoT) technology for a power substation located in the university of 

Mosul. The system uses Wi-Fi development kit called “photon” and the 

ThingSpeak and Blynk as a programmable platform service that authorizes us 

for collecting, displaying as well as analyzing the real-time dataset that received 

to our designed cloud. The designed system can be monitoring the main 

supplied voltage, load current, power factor in addition to monitoring and 

detecting the occurrence of fires. 

Power factor correcting unit also implied in the design. This correction is 

done automatically by activating a capacitor's banks which connected to the 

microcontroller through solid-state relays for compensating the power factor 

value near unity. The correcting of the power factor has many benefits that 

include reducing the system lost energy, improved load-carrying capabilities, 

improved voltages, increasing stability and efficiency of the system and much 

more. The proposed system also enables prediction of malfunctions before they 

occur, and also organizes regular maintenance procedures for the plant. 

The prototype design has five basics modules which are the acquisition 

module use photon microcontroller, power sensors ( in the substation), internet 

connection, cloud service and a mobile phone or personal computer device ( in 

the control room).  

The sensed data was directly sent to ThingSpeak cloud and Blynk cloud 

by the microcontroller. ThingSpeak collects, plots graphs, analyzes and saves 



 
 

 
 

these live data. like ThingSpeak, Blynk software also collects, plots graphs, 

saves these live data and also easily controls the substation.  

A real-time test was achieved by using the implemented system. The 

results were presented on the two designed platforms, where the measured 

values were displayed by the sensors for the supplied voltage, three-phase load 

current and the calculated power factor. The error rate of the ThingSpeak 

platform was relatively high due to the delay in importing information from the 

photon board, but on the Blink platform, the error rate is very low compared to 

the ThingSpeak platform. 

 


