Wireless Power Factor monitoring and controlling through PC
The Project aims in developing a system which helps in monitoring power factor of industrial loads wirelessly on PC. Also, the system automatically corrects the power factor by reducing the apparent power using capacitors bank. This system also provides the provision of switching different industrial loads through PC (personal Computer).
Most AC electrical machines draw from the supply apparent power in terms of kilovolt amperes (kVA) which is in excess of the useful power, measured in kilowatts (kW), required by the machine. The ratio of these quantities is known as the power factor of the load, and is dependent upon the type of machine in use. Assuming a constant supply voltage, this implies that more current is drawn from the electricity authority than is actually required. A large proportion of the electrical machinery used in industry has an inherently low power factor, which means that the supply authorities have to generate much more current than is theoretically required. This excess current flows through generators, cables, and transformers in the same manner as the useful current. The motive power requirements are generally greater than the resistive loads such as lighting and heating. If steps are not taken to improve the power factor of the load, all the equipment from the power station to the factory sub-circuit wiring has to be larger than necessary and also results in higher power bills. This results in increased capital expenditure and higher transmission and distribution losses throughout the whole supply network.
The main controlling device of the system is Microcontroller. Both current and voltage waveforms are continuously monitored by Micro through the input it gets from Current and Potential transformer and calculates the power factor. It takes the decision of switching capacitor bank depending on the power factor obtained to make power factor to be nearly one. This information is sent to PC for monitoring through Zigbee module connected to it. Also, it receives data from PC to control the switching action of industrial loads. The Microcontroller is loaded with an intelligent program written in embedded ‘C’ language to perform the task.
The major features of the project are:

1. Making monitoring of power factor possible.

2. Automatic correction of power factor for different industrial loads.

3. Usage of wireless Zigbee technology.

4. Possibility of switching industrial loads through PC.

This project provides us with the learning’s on the following aspects:

5. Power factor and its importance.
6. Zero crossing detector technique.

7. Zigbee technology.

8. Embedded ‘C’ programming.

9. Interfacing techniques of different modules to Microcontroller.
The major building blocks of this project are:

1. Regulated Power Supply.

2. Microcontroller.
3. Current transformer.

4. Potential transformer.

5. Zero-crossing detector circuitry.

6. Capacitor bank
7. LCD display with driver.
8. Crystal oscillator.

9. Zigbee modules.
10. LED indicators.

Software used:

1. PIC-C compiler for Embedded C programming.

2. PIC kit 2 programmer for dumping code into Micro controller.

3. Express SCH for Circuit design.

4. Proteus for hardware simulation.

Regulated Power Supply:
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Block diagram:
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