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Abstract - A distributed solar panel control system that allows the user to collect, store, and control and monitor 

a solar farm situated in remote locations anywhere on the planet. The panel orientation is constantly adjusted 

according to the sunlight using a servo/stepper motor mechanism aiming to generate maximum power. Each 

panel is connected to a CAN bus network and comes fitted with sensors that measures parameters such as 

power, current, voltage, and light intensity and panel orientation. The collected data is transmitted to an IoT 

gateway using the CAN field bus protocol. The IoT gateway is built with Wi-Fi capability that allows it to get 

connected to the internet via a Wi-Fi router. The gateway is in constant communication with a cloud platform, 

where the data gets stored and forwarded to the user. The user can now subscribe to this cloud platform and able 

to view the collected data, and control and monitor the solar farm in real-time from a remote location from 

his/her smart phone app. 
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I. INTRODUCTION 

The present invention IoT based distributed solar panel control system consists of three major modules: the solar 

farm electronics, the cloud server and a Smartphone app. The solar farm electronics consists of all the sensors 

and actuators necessary for sensing and control. The Smartphone app provides the end user with a GUI to 

monitor the data and control the device operation from a remote place.  

 

Figure 1: Energy Tracking with IoT 
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The cloud server acts as the middle man between the hardware device and the Smartphone app managing all the 

data traffic between them in real-time. Solar panel control node is built with an advanced ARM Cortex-M0 

microcontroller with built-in CAN support. A Wi-Fi capable ARM Cortex-M4 microcontroller is used as the 

IoT gateway. Figure 1 shows that the energy tracking with IoT. 

Sun is the main source of solar energy and it is the cheapest source of energy shown in Figure 2. We can access 

solar energy anywhere at any time. Sun light covers a color called chlorophyll, which helps to convert solar 

energy into electrical energy. It is the renewable energy. Earth receives Almost 17400 terawatts of solar energy 

is received by the Earth. The volume of solar energy attainment the surface of the planet is so vast that in one 

year it is about twice as much as will ever be found from all of the Globe's non-renewable resources of coal, oil, 

natural gas, and mined uranium combined. Solar technologies are largely pigeonholed as either Static or 

dynamic depending on the way they capture, convert and issue sunlight and permit solar energy to be connected 

at different levels around the world, mostly depending on distance from the equator. 

 
Figure 2: Solar Power with IoT 

As solar is the source of electricity, solar management techniques are important. Everyone in the universe 

knows solar energy is the purest of all. It is widely used for industrial, commercial and military purpose. Solar 

power is the cheapest power. Solar energy cannot be used as a source directly. So, Solar panels are used on the 

top to supply electricity from solar power. Since solar panels absorb solar energy at certain days, the storage 

area is necessary to back up some electric power. The storage area is the battery, which is a lithium battery store 

electric power. But their study lacks in finding the power generated by each and every farms and sharing the 

wasted electric power to the neighbours, so that, we can reduce wastage of electrical power and energy. Figure 3 

shows that the solar power energy. 

 
Figure 3: Solar Power Energy 



Integrated Intelligent Research (IIR)                                                International Journal of Web Technology 

Volume: 07, Issue: 01, March 2018, Page No.1-5 

ISSN: 2278-2389 

3 

Currently one of the main sources of renewable energy is solar energy. Solar farms are large areas of land where 

large amount of solar panels are connected together. Adding intelligence to control systems in solar farms 

allows monitoring and managing the energy generation, helps to share energy, detect early problems in the 

equipment and to solve it. 

II. WORKING PRINCIPLE 

The present invention relates with smart solar farms monitoring, controlling and management system collects 

the data through the internet and controls the power supply via mobile phones. The device uses Wi-Fi 

communication to connect to the internet. Wi-Fi is a local area wireless computer technology that allows devices 

to connect to the network using 2.4 GHz radio band. It connects to the internet through a wireless network 

access point. Typically we need a wireless router to act as the wireless access point. 

 
Figure 4: IoT Gate Way Node 

Lack of assets established in the present world is initiating everyone towards energy efficient technologies. 

Among all these resources, power is one which needs to be monitored and controlled as per the need since 

electricity consumption is increasing day-by day. The proposed system consists of three major modules: the solar 

farm electronics, the cloud server and a smart phone app. Figure 5 shows that the solar farm electronics consists 

of all the sensors and actuators necessary for sensing and control. The smart phone app provides the end user 

with a GUI to monitor the data and control the device operation from a remote place. The cloud server acts as 

the middle man between the hardware device and the smart phone app managing all the data traffic between 

them in real-time. Figure 4 shows that the Solar panel control node is built with an advanced ARM Cortex-M0 

microcontroller with built-in CAN support. A Wi-Fi capable ARM Cortex-M4 microcontroller is used as the IoT 

gateway. The project offers a complete, powerful and user friendly way of real-time monitoring and remote 

control of a distributed solar farm system, which holds well for a future intelligent control network. 

 

2.1 Advantages 

1. Internet of things reduces the effort of human by introducing machine to machine interaction. This work has 

been designed to implement smart power monitoring and control system through IoT using cloud data 

storage. 

2. To solve management problems and field maintenance difficult issues existing in the process of PV power 
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generation. 

3. To get information on the defected solar panels for timely repair and maintenance based on the development 

of a low-cost monitoring system. 

 
Figure 5: Solar Panel Node 

2.2 Specifications 

1. Internet of Things 

2. LPC11C14 Microcontroller - 50 MHz 

3. CC3200 Microcontroller - 80 MHz 

4. Blink App  

5. Cloud Flat form 

6. Wi-Fi - 2.4 GHz and 5GHz 

7. Battery – 6V 

III. RESULTS AND DISCUSSION 

Figure 3 shows the Hardware setup of the proposed system. The solar energy stored in battery by solar panel is 

DC current. So we use DC bulb as the source of power usage. One terminal of the bulb is connected to the 

battery for power supply. Other terminal is connecting to the current sensor for current reading. It has two units. 

One is IoT gateway unit and another one is solar panel unit. Solar panel generates energy from sun light. Finally 

monitor the current, light and power. All the data’s send to the mobile app or PC through internet. 

 

3.1 Claims 

1. The project aim is to create a distributed solar panel control system that allows the user to collect, store, and 

control and monitor a solar farm situated in remote locations anywhere on the planet.  

2. The panel orientation is constantly adjusted according to the sunlight using a servo/stepper motor 

mechanism aiming to generate maximum power.  

3. Each panel is connected to a CAN bus network and comes fitted with sensors that measures parameters 

such as power, current, voltage, and light intensity and panel orientation. The collected data is transmitted 

to an IoT gateway using the CAN Field bus protocol.  

4. The IoT gateway is built with Wi-Fi capability that allows it to get connected to the internet via a Wi-Fi 

router. The gateway is in constant communication with a cloud platform, where the data gets stored and 
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forwarded to the user.  

5. The user can now subscribe to this cloud platform and able to view the collected data, and control and 

monitor the solar farm in real-time from a remote location from his/her smart phone app. 

 

 
 

Figure 3: Hardware Implementation 

 

IV. CONCLUSION 

Use of IoT for monitoring of a solar power plant is an important step as day by day renewable energy sources 

are getting integrated into utility grid. The proposed system consists of three major modules: the solar farm 

electronics, the cloud server and a smart phone app. The solar farm electronics consists of all the sensors and 

actuators required for sensing and control. The smart phone app gives the end user with a GUI to monitor the 

data and control and manage the device operation from a remote place. The cloud server is the main part of our 

project. The hardware device and the smart phone app managing all the data traffic between them in real-time. 

In this paper we proposed an IoT based remote monitoring system for solar power plant, the approach is studied, 

implemented and successfully achieved the remote transmission of data to a server for supervision.  
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