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SMART POWER DISTRIBUTION AND CONTROL SYSTEM

ABSTRACT

The objective of this project is to develop a hybrid power solution that wouldmonitor 

and synchronize the power output from multiple sources and combine them to act as 

one source. The system will automatically switch between sources, giving preference 

to renewable energy sources, and make a cheapest and most efficient combination to 

provide the load, i.e. if it’s windy, the system will take most of the power from the 

wind turbine in order to meet the requirement of the load.

This smart power distribution and control system will work as a 24/7 operating 

system, with almost zero human interference.

Power crises is one of the major issue of our time and the effective usage of power 

can be a solution to many big world problems. This system not only ensures the use 

of power in optimum condition but also utilizes the natural energy sources which 

make it a lot cheaper as the units consumed by K-electric are reduced considerably.



Vlll

TABLE OF CONTENT

DECLARATION ii
APPROVAL FOR SUBMISSION

ACKNOWLEDGEMENTS
ABSTRACT

iii
vi

vii
TABLE OF CONTENTS viii
LIST OF TABLES viii
LIST OF FIGURES xii
LIST OF SYMBOLS / ABBREVIATIONS 

LIST OF APPENDICES
xiv

xv

CHAPTER

1 INTRODUCTION
1.1 Background

1.2 Problem Statements

1.3 Aims and Objectives

1.4 Scope of Project

1
1
2

3

4

2 LITERATURE REVIEW 5
2.1 System Overview 

Major Components

2.2.1 Voltage Sensor

2.2.2 Current Sensor

5
2.2 6

6

7
2.2.3 Relays

2.2.4 Arduino UNO

2.2.5 GSM Module SIM900

10

11

15



IX

2.2.6 Transformer 18
2.2.7 Rectifier: 19
2.2.8 Inverter 21

3 DESIGN AND METHODOLOGY 22
3.1 Main Features 22

3.1.1 Monitoring 

3.1.2 Methodology of Monitoring
23

23
3.2 Automation 23

3.2.1 Synchronization 

Dump Power Control 

Zener Diode 

Battery as a Zener Diode

25

3.2.2 26
3.2.3 26
3.2.4 27

3.3 Customization 28

3.3.1 GSM module 28

3.3.2 Manual Operations 29

4 IMPLMENTATION

4.1 Monitoring

4.1.1 Implementation of Voltage Monitoring Module 30

4.1.2 Implementation of Current Sensors

4.1.3 Monitoring with GSM Module

4.2 Automation

4.2.1 Controlling Appliances via GSM Module

4.2.2 Automatic Control of Power Sources

4.3 Final Circuit

30

30

31

32

33

33

34

34

RESULTS AND DISCUSSIONS5 35

Switching of loads

5.1.1 Sceneriol:

5.1.2 Scenerio2:

5.1 35

35

36

5.1.3 Scenerio3: 36

5.2 GSM Module 37



X

5.3 Monitoring Different Loads: 

5.3.1 100W Light Bulb

15W Energy Saver

37

37
5.3.2 38

6 CONCLUSION AND RECOMMENDATIONS 

Conclusion
39

6.1 39
6.2 Recommendation 40

REFERENCES 41

APPENDIX 43


