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WIND GENERATOR REACTIVE POWER COMPENSATION
WITH MICROCONTROLLER SOLUTION

Dan Rotar

University of Bacau, Energetic Mecatronic and Computers Science Department

The paper presents a microcontroller power factor compensation for wind energy
generator. The main aspects of the power factor compensation with capacitors are
discussed and the microcontroller solution is presented.

Keywords: power factor. capacitor. active power. reactive power. microcontroller,
compensalion.

1. INTRODUCTION

For power factor compensation first the collecting data is necessary. The duta collected was compiled inte o
report that confirmed wind generator power factor and other power system data. It also identiffed the capaciior
hank size and other specifications to meet the compensation needs,

The studies show that the automat power compensation it is recommended.

For automatization of power factor compensation a PIC I6F84A microcontroller is used. This ordinary
microcontroller allow a very good compensation with the capacitor bank.


Dorin
Polygon

Dorin
Polygon


MOCM 12 - Volume 2 - ROMANIAN TECHNICAL SCIENCES ACADEMY - 2006 121

2. CORRECTING POOR POWER FACTOR

3. THE PRINCIPLE OF THE POWER FACTOR COMPENSATION

While the ideal power factor is unity or |, most industrial loads have a power factor lower than |. Moreover. ihis
lower power factor is usually inductive, arising out of the windings of transformers, motors. and the like. These
loads consume kVARs (the wattless component) from the supply line.

The principle of power factor compensation is to supply these kVARs via a capacitor located close to the load.
reducing the current drawn from the supply line.
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For an Industry with dynamically changing loads, automatic power factor compensation affords the best return
on investment, since the kVAR investment required be smaller than with fixed capacitors needed to meet the
entire load.

Automatic power factor correction also avoids leading power factor situations by swiiching off extra capacitors.

The key operating conditions to be considered are the peaks of:

®  Current. Especially due to Inrush and Harmonic Current and
e k Voltage

The astute reader would notice:

®  The microcontroller is the Brain of the system

© _The microcontroller must provide the intelligence to protect the equipment. Le., brain rather
than brawn. Safety alarms and tripping. a critical necessity, is enabled by the fact that it is the
average power factor for the month that needs to be maintained. Instantaneous power need not
be maintained during abnormalities.

. This is the ONLY way to minimize the cost of the complete panel. Without well-designed
protection facilities in the microcontroller the alternative, of overssizing or over-rating the
components to meet the exigencies at site, is far mare costly.

4. THE AUTOMATIC POWER FACTOR COMPENSATION

The automatic power factor compensation is build with the PIC 16F84A microcontroller. This microcontroller
has a high performance RISC CPU, multiple peripheral features. special microcontroller features such as: 10,000
crase/write cycles Enhanced FLASH. program memory typical, 10,000,000 tvpical erase/write cycles EEPROM.
EEPROM Data Retention > 40 years, in-circuit Serial Programming™ (ICSP™) - via two pins. power-on Reset
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Figure |, The power factor compensation with PIC 16FB4A microcontroller.
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