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Abstract— In this Paper a passive ripple cancelling circuit (PRRC) is proposed to eliminate the output power reduction 
effect of photovoltaic (PV) system caused by current ripple of the PV converters. Control method for MPPT of PV system 
under varying irradiation and temperature conditions. MPPT control is also integrated with the proposed module integrated 
converter to achieve instantaneous tracking response. In this algorithm will identify the suitable duty ratio in which DC/DC 
SEPIC converter should be operated to maximize the power output. The SEPIC converter has been compared with 
conventional boost Converter about reducing the input current ripple. To provide traffic signal with solar power, the system 
can only operate with LED lamps consume too much power. During daytime, the traffic lights can use voltage direct from 
solar panel. At the same time, the battery can be charge for using at night. Advantage of solar traffic lights is that they will 
continue working as their main purpose is to keep traffic flowing even during power cuts. LED lamps have further benefits 
of longer lifespan and backup batteries will reduce congestion caused during power outages. 
 
Keywords— Maximum power point tracking (MPPT), photovoltaic (PV) energy harvesting system, ripple canceling circuit. 
SEPIC converter, traffic light. 
 
I. INTRODUCTION 
 
Solar photovoltaic energy has gained as alternative 
source of energy. A switching power converter is 
required as a regulator for achieving the maximum 
output power of the PV energy harvesting system. 
Photovoltaic system that uses the photovoltaic array 
as a source of electrical power supply and since every 
PV array has an optimum operating point called the 
maximum power point tracking. MPPT is needed to 
operate the PV array as its maximum power point. In 
this paper, a conventional boost type converter is 
adopted because of its step-up/down capability and 
non pulsating input/output current feature. However, 
the inherent current ripple of a switching power 
converter may cause significant impact on the output 
power. Hence, the major objective of this paper is 
focused on the further study of the quantitative output 
power reduction effect of the input current ripple of 
the PV energy harvesting system and on proposing a 
ripple cancelling. passive ripple cancelling circuit 
(PRCC) is proposed to eliminate the current ripple of 
the conventional Cuk-type converter effectively. It 
turns out that the maximum harvested power of the 
newly constructed current ripple free Cuk type 
module integrated converter (MIC) for the PV energy 
system can now be fully extracted. It is worth 
mentioning that the proposed passive ripple 
cancelling method does not require any extra control 
and feedback circuit. In this paper   90-W laboratory 
prototype with input voltage of 24 34 V and output 
voltage of 19 V is constructed to verify the 
effectiveness of the proposed converter. It is seen that 
the resulting peak-to-peak input current ripple is 
reduced to about 2% of the current ripple from a 

conventional Cuk-type converter at test condition of 
0.8-kW/m2 irradiance and 50 ◦C. In this paper a 
technique for efficiency extracting the maximum 
output power from a solar panel under varying 
meteorological conditions is presented. The 
methodology is based on connecting a pulse width 
modulated dc/dc SEPIC converter, which is 
controlled by MPPT unit. The main difference 
between the method used in the proposed MPPT 
systems and other technique used in the past is that 
PV array output power is used to directly control the 
dc/dc converter thus reducing the complexity of the 
system. The resulting system has high efficiency low 
cost and can be easily modified. solar energy as 
primary source, batteries as secondary source, and 
lighting emitting diodes (LEDs) as lighting  source. 
reduced power consumption and uses efficient ,high 
bright, focused and low power consumption LEDs in 
a lamp and more reliability ,longer view and longer 
life. Nowadays, many types of traffic light on the 
intersection road such as single aspect, dual aspects, 
three or more aspects and pedestrian or cyclist 
crossing lights. Usually traffic light that can be 
applies to control and reduce the traffic jam at the 
peak time. Based on this project “Solar LED based 
Traffic Light” is powered by solar power at the 
daytime and charging the battery for used back up at 
the night time. The main objectives of the project are 
to reduce the ripple current over the converter, to 
increase the efficiency using MPPT algorithm ,to 
build a traffic light using solar powered, to provide 
efficient backup power supply to signalized traffic 
intersections and to produce a working prototype 
solar LED based traffic light. 
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II.SEPIC CONVERTER 
 
The single-ended primary-inductor converter (SEPIC) 
is a type of DC/DC converter allowing the electrical 
potential (voltage) at its output to be greater than, less 
than, or equal to that at its input. The output of the 
SEPIC is controlled by the duty cycle of the control 
transistor.A SEPIC is essentially a boost 
converter followed by a buck-boost converter, 
therefore it is similar to a traditional buck-boost 
converter, but has advantages of having non-inverted 
output (the output has the same voltage polarity as the 
input), using a series capacitor to couple energy from 
the input to the output (and thus can respond more 
gracefully to a short-circuit output), and being 
capable of true shutdown: when the switch is turned 
off, its output drops to 0 V, following a fairly hefty 
transient dump of charge.SEPIC (Single Ended 
Primary Inductance Converter) -type dc/dc converters 
make it possible to efficiently convert a DC voltage 
to either a lower or higher voltage and maintain the 
same polarity from input to output. The drawback to 
this converter is the additional pole created with 
additional LC network which makes the control loop 
more complicated than a simple buck, boost or 
buck/boost topology. It also has the same 
(buck/boost)  =  1−  conversion ratio 
as the SEPIC converter. A SEPIC converter is used to 
interface the PV module output to the load and to 
track the maximum power point of the PV module. 
The SEPIC converter is made up of two capacitors, 
two inductors, a power switch consists of one IGBT, 
the fly back diode is of a fast switching type. The 
transistor operates as a switch, it is turned on and off 
depending on pulse width modulated (PWM) control 
signal. PWM operates at constant frequency and in 
this paper is 10 KHz and D can be varied from 0 to 1. 
The SEPIC converter connected to the PV module. 
 

FIG.1.SEPIC CONVERTER CONNECTED TO MODULE 
 
Power conversion stage which is connected between 
a PV module and a load is pulse with Modulated 
(PWM) dc/dc SEPIC converter operating in 
continuous current mode. In the PV applications, it is 
desirable that iL1 ripple has the lowest and Power 
Curve PV module should be at its maximum. The 
equation for the determination of the input current 
ripple is the same for all converters. 

III.CIRCUIT DIAGRAM 

 
FIG.2.CIRCUIT DIAGRAM OF CURRENT RIPPLE FREE 

MODULE INTEGRATED CONVERTER WITH MPPT 
 
IV.BLOCK DIAGRAM 
 

 
FIG.3.BLOCK DIAGRAM OF CURRENT RIPPLE FREE 

MODULE INTEGRATED CONVERTER WITH MPPT 
 

V.MPPT UNIT 
 
For each PV module, two characteristic curves V-I 
and V-P is defined .With changing irradiance and 
temperature of PV modules, these curves are also 
modified accordingly. Namely, the output power of 
photovoltaic cells, due to the varying conditions of 
temperature and radiation. PV module power output 
can change for different current and voltage, yet there 
are only a maximum power point (MPP) for the 
module and at this point can be maximum power 
injection in the load. So, essential Looks, to increase 
efficiency power from PV modules at a time are at its 
maximum. This is done using the maximum power 
point tracking (MPPT) control system. Since the 
module output voltage is usually low, so boost 
converter is used to connect to the load. The overall 
shape of solar modules, converters and systems to 
track the maximum power point is drawn. 
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FIG.4.CONNECTION SOLAR MODULE CONVERTERS 
AND MPPT 

 
The Perturb and Observe (P&O) method is the most 
popular MPPT algorithm due to its simplicity. The 
flow chart of this method is shown. P&O algorithm is 
based on the comparison of the change in voltage and 
power. In this algorithm PV output voltage and PV 
output current are sensed. Then power is calculated 
and compared with the power value calculated in the 
previous sample in order to get ΔP. If ΔP>0, then the 
operation continues in the same direction of 
perturbation and if ΔP the operation reveres the 
perturbation direction. In the next perturbation cycle 
the algorithm continues in the same way. This 
process until ΔP is zero, or in other words the PV 
module MPP can reach continues. 
 

 
FIG.5.. FLOW CHART OF PETURB AND OBSERVE 

METHOD 
 
In the power voltage curve of the solar   module, it is 
inferred that in the right hand side curve where the 
voltage is almost constant and the slope of power 
voltage is negative, where as in the left hand side, the 
slope is positive. Therefore the right side of the curve 
is for the lower duty cycle (nearer to zero) whereas 
the left side curve is for the higher duty cycle (nearer 
to unity). 

FIG.6.POWER- VOLTAGE CURVE 
 
Depending on the sign of ΔP (P (k+1) - P (k)) and ΔV 
(V (k+1) -V (k)) after subtraction the algorithm 
decides whether to increase the D (duty cycle) or to 
reduce the D of the converter in order to force the 
working point of the PV module towards the MPP.D 
is the output block tracking algorithm, as the duty 
cycle converter is applied to the PWM block. More, 
we will discuss the effect of MPPT unit on PV 
system. A MPPT has been proposed which works in 
conjunction with a power electronic converter to shift 
the operating point to obtain maximum power from a 
PV Panel under varying load, temperature, and 
insulation conditions. MPPT first tracks the MPP and 
sets the operating point. 
 
VI. MPPT USING IN SEPIC 
 
A novel technique for efficiently maximizing the 
output power of a solar panel supplying to a load or 
battery bus under varying meteorological conditions 
is presented. MPPT algorithms are vary due to 
simplicity, efficiency, tracking speed, sensor required 
and cost. It is seen that the V-I characteristics of the 
solar module is nonlinear and extremely affected by 
the solar irradiation and temperature. To maximize 
the output power of solar module, it has to be 
operated at fixed value of load resistance. This 
requires a separate power converter circuit for the 
MPPT. In our design, a SEPIC type DC-DC converter 
is used to extract the maximum power from solar 
module. Maximum power point tracking by 
incremental conductance method + Integral regulator 
Maximum power point is obtained when dP/dV=0 
where P= V*I d(V*I)/dV = I + V*dI/dV = 0 dI/dV = -
I/V The integral regulator minimizes the error (dI/dV 
+ I/V) Regulator output = Duty cycle correction, 
Maximum power point is obtained using incremental 
conductance method. So in our implementation to 
achieve high efficiency this method utilize 
incremental conductance (dI/dV) of the photovoltaic 
array to calculate the sign of the change in power 
with respect to voltage (dP/Dv).  
 
VII.APPLICATION 
 
The proposed an autonomous street lighting system 
based on solar energy as primary source, batteries as 
secondary source, and lighting emitting diodes 
(LEDs) as lighting source. This system is being 
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presented as an alternative for remote localities, like 
roads and crossroads. Besides, it presents high 
efficiency, because all power stages were 
implemented in DC current. This design takes into 
account the human eye response in isotopic 
conditions. LEDs driver and battery charger 
experimental results were presented. The battery 
charger presents three control modes: maximum 
power point tracker (MPPT) mode; constant current 
mode; and constant voltage mode. The control mode 
depends on the battery state (charged/discharged), 
and solar irradiance level. The battery charger input 
impedance was analysed in order to ensure that the 
MPPT was obtained for any solar irradiance and 
panel temperature. To proposed a maximum-power-
point tracking (MPPT) battery charger. The 
maximum power point of PV power generation 
system depends on array temperature and solar 
insulation. Therefore, a digital controller was required 
to implement the MPPT algorithm. In this paper, the 
maximum power tracking algorithm was 
implemented based on a PIC16F877 microcontroller. 
In addition to the MPPT algorithm, a PV 
mathematical model was presented in this paper. 
Detailed description about the design and 
implementation of the proposed battery charger was 
also discussed. Simulation and experimental results 
demonstrate the effectiveness and validity of the 
proposed system. 
 
VIII. LED TRAFFIC LIGHT 
 

 
FIG.7. LED TRAFFIC LIGHT 

 
Traffic light, which may also be known as stop light, 
traffic light lamps, traffic signals, stop-and-go lights, 
robots or semaphore are signaling devices positioned 
at road intersection, pedestrian crossing and other 
places that suitable to control competing flows of 
traffic. They assign the right of way to road users by 
the use of lights in standard color (Red-Amber-
Green). In a typically cycle, illumination of the green 
light allows traffic to proceed in the direction 
denoted, illumination of the amber light denoting if 
safe to, prepare to stop short of the intersection, and 
illumination of the red signal prohibits any traffic 
from proceeding. Nowadays, many types of traffic 
light on the intersection road such as single aspect, 

dual aspects, three or more aspects and pedestrian or 
cyclist crossing lights. Usually traffic light that can be 
applies to control and reduce the traffic jam at the 
peak time. Based on this project “Solar LED based 
Traffic Light” is powered by solar power at the 
daytime and charging the battery for used back up at 
the night time. The advantage of this project is no 
trenching to do for stick upright the pole of traffic 
light. It is also no wiring from power supply to 
connect at the pole traffic light. Although and by 
using LED is small but it can produces a significant 
amount of light and brighter than bulb light. Solar 
LED traffic light is easy installation and inexpensive. 
The disadvantages however are power battery for 
using at night time. It becomes problem to 
functioning the traffic light at night time when the 
battery was not fully charging during daytime. If 
rainy season or cloudy, the solar panel not receive the 
sunlight to convert sunlight power to electricity. 
 
THE SCOPE OF THIS PROJECT INCLUDES 
USING: 1)  
Solar panel and rechargeable battery 40V.2) Solar 
panel placed on the top of the system to get the 
consistent power electricity produced. 3) In this 
project, solar LED based traffic light is limited for 2-
way traffic. 
SOLUTION: 1) Configured as a Boost Controller and 
MPPT 
2) Target Application:  
Solar Panel LED Traffic Lighting, LED Light Bar  
 3) Specification: – Input: 12 V battery – Output: 350 
mA  
Protection: Current Limit, Under Voltage Lockout 
(UVLO)  
        Efficiency: Target >90%  
        Isolation Required: NO 
 
CONCLUSION 
 
We can say the boost converter is designed for a 
narrow range of Line voltage and in the boost 
converter input current ripple is high. the SEPIC 
converters is propose which in fact, adding an LC 
network to BOOST converter is formed and generates 
high interest and like BOOST converter no casualties 
stress at lower voltages. In the SEPIC converter input 
current ripple is low  and ripple current can be steered 
away from input, reducing the need for input noise 
filtering. Therefore, EPIC converter is appropriate 
than BOOST converter in the solar applications. 
Using the control block, the maximum power point is 
obtained at different conditions. This is possible by 
adjusting the duty cycle of the converter. As a result, 
the proposed system is optimized. Highly efficient 
solutions like the CS51221 with MPPT are needed to 
maximize the efficiency from solar panels. the 
NCP3066 provides a flexible/expandable solution for 
driving LEDs from a battery source .Expectations are 
increasing for solar powered LED lighting to become 
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the environmentally friendly outdoor lighting 
solution. 
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