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Abstract— Microcontroller based maximum power point
tracking (MPPT) has been presented for single phase
stand alone or grid connected solar inverter applications.
The PV array consists of only 12V cell arrangement,
thereafter, Discrete Comparator Circuit, The PIC
microcontroller P16F676 controls the high power
switching devices in the proposed MPPT scheme. The
Constant Voltage (CV) algorithm continuously searches
for the PV voltages in the rapidly changing weather
conditions. The less pin and housing microcontroller does
it all for the proposed Constant Voltage (CV) MPPT
algorithm. The MPAB Simulation proves a very good
agreement with the discrete comparator and switching
devices for grid voltage, back-up battery charging and
temporary load shedding operation. Therefore, until and
unless MPPT voltages are in the operating region, the
scheme allows grid voltage and back-up battery charging.
Keywords— Microcontroller, MPPT, Comparator, CV
Algorithm and Solar Inverter.

l. INTRODUCTION
Maximum power point tracking (MPPT) is a widely dse
control technique to extract maximum power avaéabl
from the solar cells in a photovoltaic system [The
maximum power generated by the PV panel changés wit
the intensity of the solar radiation and the opegat
temperature. To increase the ratio output powet/obs
the installation it is important that PV panel ages in
the maximum output power point (MPPT) [2]. In this
regard, A constant voltage maximum power point
tracking (MPPT) algorithm that automatically adgise
reference voltage to account for varying environtaken
conditions is presented. This simple, analog femdiod
PWM controller was simulated by MATLAB/Simulink
[3]- A New Technique for Tracking the Global Maximu
Power Point of PV Arrays Operating Under Partial-
Shading Conditions based on controling a dc/dc
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converter connected at the PV array output .This
technique can be applied both standalone or grid
connected PV systems with unknown electrical
characteristics and does not require knowledge taBvu
modules configuration [4]. In [5], analyses the mwed
modelling of solar PV module and proposes a genetic
algorithm (GA) based maximum power point tracking.
The GA optimized values are used to train the ieidif
neural network (ANN). The MPPT is simulated and
studied by using MATLAB software.The MPPT uses an
inexpensive micro-controller to perform all of its
functions. This includes maximum power point tracki
series battery voltage regulation, sensorless stiamtit
protection of the MPPT's converter and intelligent
shutdown and wakeup at dusk and dawn [6]. An
integrated MPPT has been proposed by using a simple
soft-switched topology for better efficiency andwer
cost than external MPPT [7]. In the present reseaac
Constant Voltage (CV) or Open Circuit Voltage Ratio
method Maximum Power Point Tracking (MPPT) has
been proposed to control the efficiency of the Rkay
Microcontroller based control algorithm has been
employed with the MPPT scheme for single phasedstan
alone or grid connected solar inverter applications

Il. METHODOLOGY
2.1. Arrangement of PV Array
There is a wide flexibility for the arrangement BV
array starting from 12V to upper. In this prototype
simulation 12V PV array gives the grid voltage 60¥
(Peak) shown in fig.5.
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Fig.1: 1-V characteristics of a solar cell with
Maximum Power Point
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Fig.2: Temperature and Irradiance dependence on the |-V
characteristics of a Solar Cell.

Pax =V X, =FFIV_ I, ()

The maximum power R is produced by the device
when the product of IV is maximum as shown in fig.1
where FF is the Fill Factor, open circuit voltaygJ and
the short circuit currentd).

_ P
n E.x A, (2)
The solar cell energy conversion efficienay) (s the
percentage of power converted and collected wheglla
is connected to an electrical circuit. This term is
calculated using the ratio of,®ivided by the input light
irradiance under standard test conditionsifBNcm?) as

shown in fig.2 and the surface area of the solh(&g in
cnt)
FF — Pm — ,7 X 'A&) X EC
VOC X I SC VOC X | SC
Another defining term in the over all behaviouracolar
cell is the Fill Factor (FF). This is the ratiotok

®)
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maximum power point (B divided by the open circuit
voltage (\,o) and the short circuit currentdl [8].

2.2. Block Diagram of the Proposed Scheme

The block diagram shown in fig.1 below comprise$bf
Array, Discrete Comparator Circuit (lower comparato
and upper comparator) Microcontroller Circuit arighh
power and high speed switching devices for gridags,
charging battery back-up and optional load shedding
operation.

To
—» Inverter

pc
P16F676 To
L p Circuit [ Battery

Comparator

Circuit L To Load

Shedding

PV Array

Fig.1: The Block Shows Elements of the Proposed

2.3. Schematic Diagram of the Proposed Scheme
MPPT Scheme

% wmpp

TOAC Boosting

Lower Ref

Fig.2: Schematic of the Proposed Maximum Power Point
Tracking (MPPT)
On a clear day, if the solar irradiance is suffitithen the
PV array gives proper DC voltage to Constant Vdtag
(CV) method microcontroller (P16f676) employed
algorithm MPPT scheme. This scheme always cheaks fo
the proper DC voltage from PV array whether it vabul
present or not. On a cloudy day or at night, whensolar
irradiance is insufficient the scheme maintains off
performs temporary load shedding operation dependin
on the stoage battery.
The Constant Voltage Algorithm Voc is the open witrc
voltage of the PV panel. Voc depends on the prgpafrt
the solar cells. A commonly used Voc/Vmpp value is
76% [1, 9]. This relationship can be described dpyation
[1.d.1 below:

Vmpp = K [V,, Where k=0.76 ter 1 (4)
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2.4. Results and Discussion

Inverter, DC to AC, is very essential for most bkt
precise and sophisticated instruments and elekttaica
electronic systems to prevent a shutdown or danwage
operation in case of power failure [10]. Therefoee,
single phase Grid Connected/Standalone solar ewvert
topology has been proposed. The main goals ofptes
study are as follows:

The chosen Maximum Power Point Tracking (MPPT)
scheme comprises of PV Array, Discrete Comparator
Circuit (lower comparator and upper comparator)
Microcontroller Circuit and high power and high epe
switching devices. The PV array generates the MPPT
voltage for actuation in the comparator circuit. iAitial
stage, both lower and upper comparator gives ltmic
level output which yielded the final comparatoratdéogic
low. Therefore, no interrupt has occurred in the
microcontroller consequently no grid voltage anttérg
charging.

During solar hour when the solar irradiance is gou
then the PV array voltage increased sufficiently lthwer
comparator went logic high that pushed final coraprar

to a logic high. Simultaneously, the microcontrolle
received an interrupt and as long as this statiaia the
MPPT scheme gave grid voltage and battery chardfng.
this trend continued then the upper comparator gkt
and the both lower and upper comparator high thal fi
comparator output became low. Consequently, the MPP
scheme operation is same as initial stage. The saimg
goes for the dusk, dawn, cloudy day or at night.
Therefore, until and unless MPPT voltages are & th
operating region, the scheme allows grid voltage an
battery charging.

Introduction of less pin and housing microcontnofier
the proposed Constant Voltage (CV) MPPT algorithm.
this MPLAB simulation, the scheme maintains prongsi
utilization of the available PV voltage. The propds
MPPT scheme would be suitable for Grid
Connected/Standalone Solar System, IPS (InstanePow
Supply) or UPS (Uninterrupted Power Supply). Canst
Voltage Method based Maximum Power Point Tracking
(MPPT) with Microcontroller employed control algtmn

In the scheme, there is a Discrete Comparator (LW33
Circuit. The LM339 consists of four independent
precision voltage comparators, with an offset \gdta
specification as low as 20mV max for each comparato
which were designed specifically to operate frosirayle
supply over a wide range of voltages [11].

Then with a less pin and housing microcontroller
followed by high power and high speed switchingides
for grid voltage and back-up battery charging which
would be used with when needed load shedding

WWwWw.ijaems.com

operation. In Lower Comparator with a 9.12V (76% of
Voc) reference and Upper Comparator coupled winop
circuit voltage (Voc) reference.

Thereafter, these pulses are then applied to eitern
interrupt pin of the microcontroller (P16F676). The
microcontroller controls the switching devices (IGB)

for grid voltage, back-up battery charging and terapy
load shedding operation. Performing MPLAB Integdate
Development Environment (IDE) Simulation. The
complete design contains discrete electronics and
programmable part. The MPAB Simulation proves g ver
good agreement with the discrete comparator and
switching devices.

500

00

Fig.5: Showsthe Grid Voltage 500V (peak) for 12V input
in Matlab Smulation.
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Fig.6: Shows the Program Flow Chart for the proposed
MPPT Scheme.

.  CONCLUSION
Now a day, Inverter Topology is a very important
research area in Power Electronics. In this context
Microcontroller based Constant Voltage Maximum Powe
Point Tracking for a solar inverter application Haeen
proposed. In this research,

» The design process was analytical and simulation
based on MPLAB Integrated Development
Environment (IDE).

» Microcontroller (PIC 16f676) based control
algorithm has been employed with the Constant
Voltage (CV) or Open Circuit Voltage Ratio
method Maximum Power Point Tracking (MPPT).
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» The proposed MPPT scheme would be suitable for
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Grid Connected/Standalone Solar System, IPS
(Instant Power Supply) or UPS (Uninterrupted
Power Supply).
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