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Abstract:

In this project work, the maximum power point track-
ers will be developed for a two-string photo voltaic (PV)
panels in a dc distribution system which will be con-
nected to an ac grid through a bidirectional inverter.
Buck and boost converters will be used for obtaining
wide output range of PV panels. In order to determine
the input current of MPPTs, the PV-string configuration
check will be accomplished online.In this project, the
first step is the system configuration and principle of
the proposed MPPT | and then the perturb and observe
method will be applied and its mode transition deter-
mination will be obtained. The obtained results will be
verified with the practical data using MATLAB/ Simulink
Software and conclusions will be drawn and also total
harmonic distortion(%THD) is determined using FFT
analysis for P&O method.
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.LINTRODUCTION:

We know that non-conventional sources which are also
known as renewable energy resources are becoming
more popular now a days as they are available nature
free. Renewable energy sources are defined as the
sources which can be replenished from nature again
and again once even they used. There are so many ad-
vantages in these renewable energy resources com-
paring to non-renewable energy source. Some of the
advantages are renewable energy sources are cost
free and also pollution free compared to non-renew-
able resources.
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Some of the main examples for this renewable resourc-
es are solar, wind, tidal etc. Here in this project work
we are considering solar as the source and obtaining
maximum power from the sun by using maximum pow-
er point trackers(MPPT’s).There are several methods
for tracking the power such as perturb and observe,
incremental conductance, fuzzy control etc.Among
these methods, in this project work we are considering
perturb and observe technique for tracking maximum
power. Comparing to all the other methods this meth-
od is less complexity. Perturb and observe controller
is ueful in tracking the maximum power under various
atmospheric conditions[1] and also it affects the out-
put power.The main use of MPPT is that it will transfer
power from solar module to the load[4,5]-

Il. 50-KW DC DISTRIBUTION SYSTEM:
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Fig.1. Configuration of the 50-KW dc distribution
system.
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Two trackers are implementing in this project of 50KW
distribution of DC system and the rating of each MPPT
is 25KW which are present in between DC bus and PV
panels and after that MPPT’s are fed to DC bus and
then to AC grid through an inverter. The PV panel volt-
age vary from 0-600V. MPPT can be formed using the
buck- boost converters in order to operate at a dc volt-
age of 530 volts which in turn reduces the inverter volt-
age stresses.

I1l. MPPT CONTROL ALGORITHM:
A.Perturbation and Observation method
(P&O):

Here in this method of maximum power point track-
ing , at first a slight perturbation[7] is used which will
change the power of PV module. The power will be
raised and then it will continue in the same direction[7]
after reaching the peak point and then it will fall and
then it will alters. This point will alternate at the peak
point when the steady state comes.
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Fig 2: Block diagram of perturb and observe MPPT
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Fig.3. flow chart for P&O method
Il DC-DC CONVERTER:
A.BUCK CONVERTER:

This converter is popularly known as a step-down con-
verter because it converts an input voltage to a lower
output voltage[15]. The conversion ratio M = Vo/Vi
varies with the duty ratio D of the switch.

Fig 4:1deal Buck Converter Circuit
B. BOOST CONVERTER:

Boost converter is popularly known as the step-up
converter because it converts low input-voltage to a
high out-put voltage.

R

Fig.5. Ideal boost-]'(onverter Circuit

April 2015

www.ijmetmr.com

Page 439



_ jgineeri
,“,o%“ 8, 7,
) e,
o,
%
()
.

£
B
o
o

) Il'allm

REAL TIME VALUES:

ISSN No: 2348-4845

International Journal & Magazine of Engineering,

Technology, Management and Research

A Peer Reviewed Open Access International Journal

Specifications for 175W photo voltaic module

(BP 4175T)

Description Of Item
Electrical characteristics

1.Max. DC output of Array (Volt)

(Vmpp)

2.Current of one module at Pmax

(Impp)

Specification

1 424.8V@STC

14.94A @ STC

3.Voltage of one module at Pmax (Vmpp) :35.4V @

STC

4.Short circuit current
5.0pen circuit voltage
6.Module efficiency
7.Tolerance

8.Nominal voltage

:5.45 Amp @STC

43.6V @ STC
14%
-3/ +5%

24V

9.Efficiency reduction at 200W [/ Sq.m : <5% reduction

(efficiency 13.3%)

10.Limiting reverse current

5.45 A

11.Temperature coefficient of Isc: (0.065+0.015)%/°C

12.Temperature coefficient of Vs : (0.36 £0.05)% /°C

13.Temperature coefficient of Pmax: (0.5 £0.05)% /°C

14.NOCT

15.Maximum series fuse rating
16.Application class

17. Maximum system voltage
18. No. of panels in series

19. No. of panels in parallel

47+2°C

20A
Class A
600V

12

24
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By considering the above mentioned real time values
we designed two-string maximum power point trackers
for a 50KW dc distribution syatem which is present in
nationalatmosphericresearch labouratory (NARL) near
gadhanki village, nendragunta mandal, chittoor dist.
The following results are obtained by considering per-
turb and observe method as a tracking technique and
also determined the total harmonic distortion(%THD)
for inverter output voltage and also module conver-
sion efficiency(%efficiency).The curves of power versus
voltage(P-V) and also current versus voltage (1-V) also
obtained by using MATLAB/SIMULINK software for
50KW dc distribution system and obtained open cir-
cuit voltage(Voc) and short circuit current(Isc) from I-V
curve and then maximum voltage(Vpm) and maximum
power(Pmax) will be obtained in P-V curve. Current at
the maximum point(Ipm) will be determined by using
maximum voltage value which is obtained in the P-V
curve in I-V curve.

Finally inverter input is set as 530volts and correspond-
ing output voltage for inverter is obtained from the
simulink is 440volts three-phase which in turn fed to
three phase ac loads as shown in figure given below.
Also obtained the conversion efficiency of solar mod-
ule as 96.24% and also total harmonic distorsion(%THD)
for both 60Hz and 50Hz fundamental frequencies as
38.76% and 30.99% Respectively Using Fast Fourier
Transformation(FFT) in powergui.The following are
the simulation circuits and simulation results obtained
by considering the above practical data for a two-string
maximum power point trackers in a 50KW dc distribu-
tion system.

V. SIMULATION RESULTS:
W el
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Fig 6: simulink diagram for obtaining P-V and I-V curves T =

for 50KW DC Distribution system Seuaiva Vil e J@sié- nEES

By simulating the above given model we can obtain the g
following results: = 3

Open circuit voltage, Voc=530V LI ™
power at maximum point, Pmax=50KW - —
short circuit current, Isc=130A T 4
voltage at maximum point, Vpm=430V H— M
current at maximum point, Ipm=120A - H

| & =]

o e . |

Fig 9: simulink diagram of 50KW DC Distribution sys-
tem using perturb and observe method.

From above simulink diagram the following value are

obtained
Tt e 5" Inverter input voltage(DC)=530V
B 024 = Inverter output voltage(AC) =440V
. Wi =]
Fig 7: P-V Curve 4B JFs ABG 844 :
g -
;I
- - Fig 10: input voltage of universal bridge inverter
B 54 =

Fig 8: I-V Curve
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Fig 11: output voltage of universal bridge inverter
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Fig 12: output voltage of AC load
Total Harmonic Distortion (%#THD) Analysis Us-

ing FFT:
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Fig 13. Total harmonic distortion (%THD) obtained for
50Hz fundamental frequency
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Fig 14. Total harmonic distortion (%¥THD) obtained for
60Hz fundamental frequency.

Slno Fundamental Total harmonic
frequency (Hz) distortion(%THD)

1 60Hz 38.76%

2 50Hz 30.99%

Table 1. Total harmonic distortion(%THD) ob-
tained at different fundamental frequencies
using FFT analysis.

CONCLUSION:

This paper gives a Perturb and Observe Controller with
universal bridge inverter. Finally, obtained the power
versus voltage and current versus voltage curves for
practical data using MATLAB/SIMULINK software and
also calculated the total harmonic distortion (%THD)
for P&0O method as 30.99% and conversion efficiency
is 96.24%.
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