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Abstract: ——      In the recent years DC Nano grid has become 

more popular which serves as a replacement for the AC- grid due 
to the DC characterized loads and more distributed power 
generation sources. The advantage of using DC Nano- grid is that, 
it provides safety by providing reliable grounding for residential. 
In this paper, a dual Buck-Boost AC/DC converter to be used in 
the united grounding configuration, based on DC Nano-grid with 
three terminal outputs on existing low power AC system is 
designed by using the proposed converter. The main aim of the 
work is to design a converter with high power factor and less 
steady state error. To reduce the errors and faults unidirectional 
grounding is implemented and the power factor is corrected using 
phase lock loop.The modeling of the system and the working of the 
proposed converter are explained and validated with Simulations 
results. 

Keywords : Solar panel, Stepper motor, Microcontroller, DC to 
DC converter, ANFIS technique, Light Dependent Resistor. 

I. INTRODUCTION 

The main purpose of this work is the optimal integration of 
DC nano grid based on the AC source various power 
generations. By converting AC consumption into DC 
consumption we need a DC nano grid. Most of electric power 
consumed in DC. Electric motor, heating element, 
electronics, electric car and virtually any all electrical 
machinery consumes electricity in DC. Even some high 
efficient 3 phase AC electric motor cannot complete with 
(Brushed or even brush- less) DC motor in term of efficiency 
and simplicity. The capacity of transmission defined by the 
size of the overhead cable is not restricted by the inductance 
ort the capacitance values. Since transmission has to be done 
over larger cities or open sea, using the full cross section of 
the conductor is essential. A digital control accurate and 
instant control of the active power flow. AC power 
transmission mostly consists of 3 wires of respective 
phase(R-S-T) wire, which equal to the capacity of 
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1wireifDCtransmitted.Inshort, hardware cost of high voltage 
DC for long distance transmission is approximately 1/3 of its 
counterpart when we integrate DC power line to any existing 
AC power grid [3], DC power can generate very fast 
modulation and can damp the oscillation effect hence the AC 
system, thus maintain the stability of the whole system. So 
far there are no clear disadvantages of DC power 
transmission except for the fact that most of existing electric 
power system is using Hi-voltage. And its option is made 
somewhere in 1880-90’s where DC-DC converter was far 
beyond the practical technology, back then. Now that 
DC-DC converter is becoming more and more very efficient 
and inexpensive. Invention of Vanadium- Vanadium flow 
battery further simplifies the DC voltage conversion. The 
distributed power generation has become widely attractive 
because of the lack of energy [9]-[10] and the environmental 
problems which are as a result of burning the fossil energy. 
[7]-[8].  The problem in connecting the number of distributed 
generation systems, like photovoltaic systems to the AC 
power system through various kinds of power converters are 
voltage rise, current distortion and safety issues [1],[5]&[6]. 

II. PROPOSED METHOD 

In proposed system, unidirectional grounding is 
implemented to reduce the faults that might occur on the 
grid. Also it’s controlled with the help of power factor 

correction system which is implemented by using phase 
lock loop control technique. The process is explained both 
using hardware and also using simulation. 

The above figure fig 1 represents the block diagram of 
proposed method. In proposed system, unidirectional 
grounding is implemented to reduce the faults that might 
occur on the grid. Also it’s controlled with the help of power 

factor correction system which is implemented by using 
phase lock loop control technique. The process is explained 
both using hardware and also using simulation. Further, the 
stimulation of proposed work has been carried out using 
MATLAB/SIMULINK and experimental values are 
validated with simulation parameters.  

The block diagram of the proposed method is shown in Fig 
1. The converter works in boost mode when E1 and E2 are 
greater than the amplitude of the grid voltage. In order to 
provide safety, the DC Nano-grid provides reliable 
grounding for the residential loads like the low voltage AC 
power system. Out of the three typical grounding 
configurations for a DC Nano-grid, the united  

 
 
 
 
 
 
 

Implementation of Energy Stored For TC Nano 
Grid With Power Factor Correction Converter 

S. Nirmalraj, Godwin Immanuel, Santhi Mary Antony, Ramya, Suruthi  

http://www.ijeat.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijeat.E7661.088619&domain=www.ijeat.org


 
Implementation of Energy Stored For TC Nano Grid With Power Factor Correction Converter 

319 

 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number E7661068519 /2019©BEIESP 
DOI: 10.35940/ijeat.E7661.088619 
Journal Website: www.ijeat.org 
 

 

Fig. 1. Block diagram of proposed method 
grounding configuration has its own specifications to 
AC/DC converters[2],[3]. In this project, a dual Buck-Boost 
AC/DC converter to be used in the united grounding 
configuration, based on DC Nano-grid with three terminal 
outputs on existing low power AC system is proposed. The 
detailed working of the converter is explained as follows. 

 

 

Fig. 2.  switching selection. 

The switch selection is shown in Fig 2. Overall switching 
selection timing 

• In one complete cycle split into six stages. 
• For positive cycle – T1,T2,T3 
• For negative cycle – T4,T5,T6 

 
Fig. 3. Positive cycle 

Fig 3 shows positive cycle. During the positive cycle (AT T2) 

▪ For positive cycle the red zone will in active state the 
switch S1 will be ON 

• And the voltage is controlled by the switch S2 the PWM 
will generate in the T1 and T3 time period. 
• Each author profile along with photo (min 100 word) has 
been included in the final paper. 
• Final paper is prepared as per journal the template.  
• Contents of the paper are fine and satisfactory. Author (s) 
can make rectification in the final paper but after the final 
submission to the journal, rectification is not possible. 
 

 

Fig. 4. Positive cycle 

Fig 4 shows negative cycle. During the negative cycle (AT 
T5) 
▪ For negative cycle the blue zone will in active state the 
switch S3 will be ON 
▪ And the voltage is controlled by the switch s4 PWM will 
generate in the T4 and T6 time period 

 

Fig. 5. Time interval T1 and T3 

During T1 and T3 as shown in Fig 5 

▪ The rectifier works in the boost mode during the interval 
T1 and T3. 

▪ The Voltage of Inductor Lp could be described as:  
VLP1(t)=Vc(t)   (1) 

VLP2(t)=Vc(t)-e1(t)   (2) 

▪ WhereVLP1 is the voltage of Lp when the switch S1 is 
on, and VLP2 is the voltage of LP when the switch S1 
is off. 

 
 
 
 
 
 

http://www.ijeat.org/


International Journal of Engineering and Advanced Technology (IJEAT) 
ISSN: 2249-8958 (Online), Volume-8 Issue-6, August, 2019 

320 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number E7661068519 /2019©BEIESP 
DOI: 10.35940/ijeat.E7661.088619 
Journal Website: www.ijeat.org 
 

The fig 6 shows the proposed converter circuit diagram. In 
the circuit, when a12v DC supply is given to diode D1, 
switch S1 will be on and voltage will be controlled by the 
switch S2. The PWM will be generated in the time t1, t3 time 
periods. During the negative cycle (-12v), the switch S3 will 
be ON and the voltage is controlled by the switch S4 and 
PWM will generate in the t4 and t6 time periods.E1and E2 is 
combined and is grounded .If  the voltage at E1 is zero, E2 
will supply power and to share current with E1. If the voltage 
at E2 is zero, the reverse happens. i.e. E1 supplies powertoE2, 
whichalsosharesthecurrentwithE1|  

 

Fig. 6.  proposed converter 

III. SIMULATION RESULTS 

 
Fig. 7.  Fuzzy simulation 

• Algorithm: 
▪ The above figure 7 is the circuit diagram for fuzzy 

simulation. The proposed dc Nano grid system consists of 
the following component in the above simulation it can be 
seen that 

▪ The power factor correction block consists of a calculation 
block and a storage block. The calculation block measures 
the power factor correction and stores it in the storage 
block. The storage block stores the power factor correction 
values so that it can be referred, when it’s required. 

▪ The input source is the input power supply, i.e. 230 V 
which is being transferred to 12V using a step down 
transformer. 

▪ The LC filter is used for filtering the harmonic signal of a 
particular frequency. 

▪ The microcontroller present inside the grid is used for 
deducting the switching modes i.e. if the signal is in 
positive or negative cycle. 

▪ The fuzzy logic controller (FLC) is responsible for 
controlling the buck boost converter. 

▪ The output block produces the output for the dc nano grid 
(12V) and for the load output (24V). 

In the fuzzy controller the steady state error (steady 
state error means if V set 24 as output voltage it will set it as 

23.5V. It won’t reach 24V) will be high, synchronization is 

not possible but over voltage problem will not occur. 

 
Fig. 8.  PID simulation 

The above figure fig 8 is the circuit diagram for PID 
simulation. In PID over shoot will be there (overshoot is 
nothing but if we saidoutputvoltageis24, in PI, PID voltage 
will rise the value and will set as 27 or so. 

 

Fig. 9. PI simulation 
The above figure fig 9 is the circuit diagram for PI 
simulation. In PI also over shoot will be there (over shoot 
is nothing but if we said output voltage is 4, inPIPID 
voltage will rise the value and will set it as 27 or so). 

 

Fig. 10. Overall simulation 
Figure 10 show the overall simulation. In this simulation, it 
can be seen that power factor correction is done. This is 
possible only because we use a DC nano grid which keeps the 
voltage constant [4]. In case of AC nano grid it won’t be 

possible. 

 

Fig. 11.  Battery 1 current 
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The above graph figure. 11 represent the battery 1 current. 
The graph is plotted between current and time. 

 

Fig. 12.  Battery 1 SOC 
 

The above graph figure 12 represents the state of charge. 
The graph is plotted between state of charge and SOC. 

      

Fig. 13.  Battery 1 Voltage 
The above figure 13 represents the battery 1 voltage. The 
graph is plotted between voltage and time. 

 
Fig. 14. Battery 2 current 

The above figure14 represent the battery 2 current. The graph 
is plotted between current and time. 

 
Fig. 15. Battery 2 SOC 

The above  figure. 15 show the battery 2 SOC. The graph 
is plotted between current and time. 

 
Fig. 16. Battery 2 voltage 

The above graph Figure. 16 represent the battery 2 
voltage. The graph is plotted between voltage and time. 

 

Fig. 17. Input voltage and current 
The above figure 17 is the input voltage and current wave 
form. 

 
Fig. 18. Power factor 

 
The above Figure18 show the power factor. 

  PI PID Propo
sed 

Settling 
time 

2s 1.5s 0.3 

Power 
factor 

0.9
75 

0.98 0.9
9 

Steady 
state 

1V 0.8V 0.2
V 

error 

After analysis between PI, PID and Fuzzy, the fuzzy 
controller is the best in this converter since both the 
settling time and the error rate factors are the least for the 
FLC shown in Table 1. 

IV. CONCLUSION 

This paper proposes a high efficient DC Nano grid which is 
achieved by the united grounding configuration that 
facilitates the direct connection of the DC  Nano grid with the 
low AC power system using the same ground line. The 
advantage of this grounding configuration is that, it helps to 
construct a DC Nano-grid based on the original low voltage 
AC power system. 
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Comparing the Proposed united grounding configuration 
with the existing unidirectional groundings used in the DC 
Nano grids, the united grounding configuration is highly 
efficient in terms of settling time, power factor and steady 
state error. The proposed converter has the less settling time , 
higher power factor and a less steady stare error when 
compared to the existing converters. The system is also cost 
effective.  
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