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ABSTRACT  

This paper describes autonomous power compensation using FPGA technology where all 
functions are available on a single chip. The mounting device fits the design transferred to the 
target device (CYCLONE IV). Design tests include circuit tests and simulated time function 
simulators. The main task is to determine the correct behavior of the design cycle. Collect 
design files / folders into configuration files / folders. Configuration files / folders are 
developed using object machine logic gates and web links. Power factor uses power to 
measure energy consumption. High power factor (HPF) means that power is used efficiently, 
and low power factor (LPF) leads to low power. The easiest way to develop a power factor 
(P) is to add a factor change factor to the plant circuit system. 
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INTRODUCTION 

The power (P) factor of a power system is defined as the ratio of actual power (RP) to 
apparent power (AP) and a number between 0 and 1. Known as Power Active Power (RL) to 
perform work for a specific period of time. Apparent power (AP) means multiplication of 
current and voltage. Low power factor (LPF) contributes to power distribution system 
damage and increases energy costs [1], [2]. 
 

In a chastely resistive AC (Alternate Current) circuit, voltage & current waveforms are in 
phase, altering polarity at the similar prompt in each cycle. Where regenerators are present, 
such as capacitors or inductors, energy storage in these heights gives a time difference b/w 
the current landscape and the voltage. This stored energy retract to source and is not available 
to work at the loads. Circuit with the low-energy circuit has a higher flows therefore provide 
a significant proportion of real power (RP) than the circuit with HPF(high power factor)[3]–
[5]. 

FPGA is a programmable logic device / device developed by Altera. There are 1000 logic 
gates. Some are organized to create configurable logical blocks (CLBs). CLB is further 
simplified to design high-level flight, gateway connections using the software described via 
SRAM or ROM. This provides ease of use / flexibility to change the design cycle without 
changing the hard core. Collaboration, hardware miniaturization and leasing, easy and fast 
conversion / modification, relatively low cost for complex cycles, and rapid propulsion make 
this the best option for ASICs. Automatic power factor correction using different accounts is 
described in [6], [7]. 

 
POWER FACTOR CORRECTION  
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The correction of power factor 
current by generating a flow of lead by connecting capacitor
of capacitor can be connected until 

There are 2 kinds of Power Factor Correction (PFC’s)

1. Active  

2. Passive  

There are several benefits to using power factor correction capacitor

1. Loweredmandate charges  
2. Raised load transporting capabilities in 
3. Enhanced voltage  
4. Lowered power system loses

AUTONOMOUS POWER FACTOR CORRECTION

Figure 

Proposed topology 

Basically, this automated power factor correction module must maintain the voltage level so 
that another level of failure can be determined. In the regulator section, because FPGAs 
used, a specific limit is determined to determine the maximum value, and if an object above 
or below that limit is obtained, the entire circuit is opened and the component's safe Use is 
guaranteed safe cycle and circuit protection. FPGAs are easier to 
management systems in the past.
 

Essentially, this model consists of a circuit, a relay, and a capacitor tank. The output with the 
main power output changed is supplied to the ZCD (Zero Emitter Finder), and the output 
from the ZCD changes from a sine wave to a square wave. In this example, the reference 
voltage is set to zero. The result voltage result indicates when and the direction of the input 
exceeds null volts. If the input voltage is a low frequency signal, the voltage is not fast 
enough to move between frost points. The output of ZCD is sent to the FPGA. When the PFC 
algorithm is activated on the FPGA and manages the next transformation into a capacitive 
bank. The Capacitive bank returns the PFC result to the main.
 

 

 (PF) is the procedure of compensation for lagging
of lead by connecting capacitor to supply. Appropriate number 

an be connected until power factor is changed to be as close as possible

of Power Factor Correction (PFC’s):  

benefits to using power factor correction capacitor. These include:

capabilities in current circuits  

power system loses 

POWER FACTOR CORRECTION 

 

Figure 1. Block Diagram Configuration 

Basically, this automated power factor correction module must maintain the voltage level so 
that another level of failure can be determined. In the regulator section, because FPGAs 
used, a specific limit is determined to determine the maximum value, and if an object above 
or below that limit is obtained, the entire circuit is opened and the component's safe Use is 
guaranteed safe cycle and circuit protection. FPGAs are easier to use than all other 
management systems in the past. 

, this model consists of a circuit, a relay, and a capacitor tank. The output with the 
main power output changed is supplied to the ZCD (Zero Emitter Finder), and the output 

s from a sine wave to a square wave. In this example, the reference 
voltage is set to zero. The result voltage result indicates when and the direction of the input 
exceeds null volts. If the input voltage is a low frequency signal, the voltage is not fast 
enough to move between frost points. The output of ZCD is sent to the FPGA. When the PFC 
algorithm is activated on the FPGA and manages the next transformation into a capacitive 
bank. The Capacitive bank returns the PFC result to the main. 
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use than all other 

, this model consists of a circuit, a relay, and a capacitor tank. The output with the 
main power output changed is supplied to the ZCD (Zero Emitter Finder), and the output 

s from a sine wave to a square wave. In this example, the reference 
voltage is set to zero. The result voltage result indicates when and the direction of the input 
exceeds null volts. If the input voltage is a low frequency signal, the voltage is not fast 
enough to move between frost points. The output of ZCD is sent to the FPGA. When the PFC 
algorithm is activated on the FPGA and manages the next transformation into a capacitive 
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FPGA GOVERNANCE  

The FPGA controller is delivered as a DSP control system. Other useful components are 
attached to the controller for the correct result. 

PIN configuration analysis 

Pins are used to improve the FPGA IV CYONE protection system. In general, all elements 
operate on this pin. A single program allows compressed configuration and uncompressed 
data. Basically, compression can be done by allowing small streams of program files to be 
modified. In power systems, both the FPGA cyclone and the linear data component enter 
power-on-rest mode. The clock pulses that Cyclone FPGA can generate / generate control the 
overall configuration of the protection system for power factor improvement. Basically, this 
FPGA uses a 50MHZ internal oscillator within the premium to start different values of the 
parameters. Because it uses a single portal, configuring multiple devices is cumbersome. 
 

SIMULATION RESULTS 

Therefore, the voltage and current waveforms can be changed as the load changes, consistent 
with the parameter calculation. For example, power factor balance is considered. The PF is 
kept as close to 1 as possible throughout the system to get the required value until the next 
level is reached. Therefore, PF is close to 0.98, uniting and showing a slight loss of the 
system. PF must be the right way. 
 

CONCLUSION  

From this concept, the operator can now decide to apply the voltage corrected by the power 
factor correction and the current waveform of the FPGA controller, and the hardware system 
will be implemented accordingly. 
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