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Abstract— This paper presents, the analysis of integrated 

SEPIC & KY, a hybrid dc–dc converter with applications 

for low-voltage renewable energy sources  The PV 
systems are rapidly expanding and have increasing 
roles in electric power technologies, providing more 
secure power sources and pollution free electric 
supplies. The system consists of solar panels, MPPT 

(Maximum Power Point Tracking) controller, integrated 

SEPIC & KY  converter. This converter gives a constant 

dc bus voltage and its duty cycle is controlled by the 

MPPT controller. A P&O (Perturbation & Observation) 

approach is applied for MPPT. To maintain the power 

quality a feedback control is used. The complete system is 

designed, and modeled to evaluate its performance. 

Simulated results are presented to demonstrate the 

performance of the MPPT controller and designed system 

for varying atmosphere conditions and load disturbances. 

Moreover, the SEPIC converter needs no current snubber 

for the diodes. The integrated SEPIC & KY converters in 

which SEPIC converter provide additional step up gain 

and KY converter  reduces the voltage stress, also they 

provide higher voltage conversion ratio  and reduces the 

output voltage ripples. This high step-up converter has 

finds its applications, in electric vehicles, uninterrupted 

power supplies (UPS), high-intensity- discharge (HID) 

lamp, fuel cell system, and photovoltaic systems. 

 

Keywords—Solar-PV energy, Integrated SEPIC & KY 

converter, closed loop control, P&O approach, MPPT 

controller. 

I. INTRODUCTION  

 In this paper the performance of a low power 

stand-alone solar photovoltaic (PV) energy generating 

system with integrated SEPIC & KY converter is to be 

investigated. Due to the high system efficiency and the 

ability to operate with a wide variable input voltage, the 

proposed converter is an attractive design for alternative 

low dc voltage energy sources, such as solar photovoltaic 

modules and fuel cells. 

Increasing energy demand and environmental 

issues over the fossil fuels have significantly developed 

the interest in green energy sources to replace fossil fuels. 

The photovoltaic (PV) power systems are gaining 

popularity more than other renewable sources because of 

their ease of installation, less maintenance and in isolated 

mode of power generation these are proven to be effective 

solution for feeding energy demand of rural areas. Due to 

environmental and economic benefits, PV is now widely 

utilized as a distributed energy resource in stand-alone 

modes .Power converters need to be incorporated in these 

systems because to supply consumer loads power quality 

needs to be considered and the solar power output varies 

with the environment and weather conditions. The 

application of renewable energy is increasing and 

consequently the use power converter for efficient 

utilization of these systems is also being analyzed. The 

total amount of solar insolation absorbed by the PV 

module is not converted into electricity but the major part 

of it contributes to increase the temperature of the panel, 

thus the efficiency of the system is a major issue A non 

isolated dc–dc converter with a high boost ratio would be 

advantageous for a two-stage PCS (Power Conditioning 

System) because it can be easily integrated with current 

PV systems while reducing the cost and maintaining a 

high system efficiency. Due to the different output 

voltages from the PV panel, it would be beneficial to have 

a system with a high efficiency over the entire PV voltage 

range to maximize the use of the PV during different 

operating conditions. 
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                 Another important function of the DC-DC 

converter for PV applications is being able to implement 

maximum power point tracking (MPPT). The ability to 

implement MPPT for an individual PV panel would ensure 

that a large cluster of PV could maintain maximum power 

output from each panel without interfering with the other 

panels in the system. The major consideration for the main 

power stage of the converter is being able to implement an 

accurate MPPT in that the input current ripple of the 

converter has to be low. 

                  The main function of the MPPT controller is to 

obtain optimal operating point for the system and force it 

operate on this point with variations in temperature and 

solar radiation. For any PV system, the output power 
can be increased by two options; (a) increasing the 
incident solar radiation on the system, (b) tracking 
the maximum power point of the PV system. This 

strategy includes the control of duty cycle of the DC-DC 

converter. The system components are designed and 

simulated using Matllab/Simulink. The system 

performance evaluation under load disturbances, 

temperature variations, various insolation and duty cycles 

are carried out. Simulated results are presented to 

demonstrate the performance of the system in various 

atmospheric conditions. 

II. SYSTEM DETAILS AND DESIGN 

CONSIDERATIONS 

              Solar-PV cells produce electricity directly by 

converting the solar energy into electrical energy. The 

output voltage and current of the single PV cell is quite 

small to be used practically, thus these are used in series-

parallel combinations, called as PV array and modules to 

produce the significant level of voltage and current. The 

solar PV energy generation system is designed to feed an 

average load of 100 ohm, considering this load, the rating 

selected for the solar-PV panel is 100W. The 

specifications of the selected configuration are as follows, 

open circuit voltage (Voc) is 17.9V, voltage at maximum 

power point (Vmp) is 17.9V, short circuit current (Isc) is 

4.95A and current at maximum power point (Imp) is 

7.04A.Fig.1 shows the system composition with a MPPT 

controller. This system is composed of a solar-PV panel, 

an integrated SEPIC & KY converter, an energy storage 

system, to feed the loads. The variable dc voltage of the 

PV panel is converted to a constant dc voltage using the 

DC-DC converter. The output of PV array is boosted to 

50V to provide a constant dc link for the battery charging.. 

[1] 

              The SEPI converter can achieve a high-voltage 

gain with the additional step-up ability of the isolated 

SEPIC converter and distributed voltage stress, while 

maintaining the advantages of the boost converter, such as 

a continuous input current and a clamped voltage stress on 

switch. 

       For designing the MPPT controller, the issues 

considered are its simplicity in the design and 

implementation of the controller and its efficiency in 

varying operating conditions.  These methods force the 

system to operate on its optimal conditions with the 

variation in environment factors. The DC-DC converters 

and dc-ac converters are extensively explored to meet the 

requirements for renewable energy systems. Solar-PV 

system produces dc voltages and consumer appliances 

operate on the ac voltages, thus a VSI (voltage source 

inverter)can be utilized in this system as a dc-ac converter 

.[2]. 

 

 

 

 

 

 

 

 

 

 

Fig1 Block diagram of Integrated SEPIC & KY with 

MPPT for solar energy conversion 

III. ANALYSIS OF INTEGRATED SEPIC & KY 

CONVERTER  

A)SEPIC: The Single-ended primary-inductor converter 

(SEPIC) is a type of DC-DC converter allowing the 

electrical  voltage at its output to be greater than, less than,  

 
Fig2 SEPI Converter 

Or equal to that at its input, the output of the SEPIC is 

controlled by the duty cycle of the control switch. 

                 A SEPIC is similar to a usual buck-boost 

converter, but has advantages of having non-inverted 

output, the output voltage is of the same polarity as the 

input voltage, the isolation between its input and output 

and true shutdown mode. SEPICs are useful in 

applications in which a battery voltage can be above and 

below that of the regulator's intended output. The SEPIC 

converter uses two inductors, one capacitor with a switch. 

The SEPIC exchanges the energy between the capacitors 

and inductors in order to convert from one voltage to 

another. The amount of energy exchanged is controlled by 

switch S1, which is a MOSFET. The MOSFETs offer 

much higher input impedance and lower voltage drop and 

do not require biasing resistors because MOSFET 

switching is controlled by differences in voltage rather 

than a current[1] 

           The main advantages of this converter are the 

continuous output current, smaller output voltage ripple, 

and lower semiconductors current stress compared with 

SOLARPANEL INTEGRATED SEPIC & 

KYCONVERTER WITH 

MPPT 

LOAD 
 

BATTERY  
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the conventional converter. The Basic topology of  SEPIC 

converter is shown in Fig2 

 

It can be operated in two modes: 

 Continuous Current mode 

 Discontinuous Current mode 

Continuous Current Mode 

A SEPIC is said to be in continuous-conduction mode 

("continuous mode") if the current through the inductor L1 

never falls to zero. During a SEPIC's steady-state 

operation, the average voltage across capacitor C1 (Vc) is 

equal to the input voltage (Vin). Because capacitor C1 

blocks direct current (DC), the average current across it 

(Ic1) is zero, making inductor L2 the only source of load 

current. Therefore, the average current through inductor 

L2 (IL2) is the same as the average load current and hence 

independent of the input voltage. Average voltages can be 

written as 

 Vin = VL1 + Vc1 + VL2    (1) 

                   Because the average voltage of VC1 is equal to 

Vin, VL1 = −VL2. For this reason, the two inductors can be 

wound on the same core. Since the voltages are the same 

in magnitude, their effects of the mutual inductance will 

be zero, assuming the polarity of the windings is correct. 

Also, since the voltages are the same in magnitude, the 

ripple currents from the two inductors will be equal in 

magnitude. The average currents can be summed as 

follows: 

ID = IL1- IL2               (2) 

                   When switch S1 is turned on, current IL1 

increases and the current IL2 increases in the negative 

direction. (Mathematically, it decreases due to arrow 

direction). The energy to increase the current IL1 comes 

from the input source. Since S1 is a short while closed, 

and the instantaneous voltage VC1 is approximately VIN, 

the voltage VL2 is approximately −VIN. Therefore, the 

capacitor C1 supplies the energy to increase the magnitude 

of the current in IL2 and thus increase the energy stored in 

L2. 

                   The capacitor CIN is required to reduce the 

effects of the parasitic inductance and internal resistance 

of the power supply. The boost/buck capabilities of the 

SEPIC are possible because of capacitor C1 and inductor 

L2. Inductor L1 and switch S1 create a standard boost 

converter, which generate a voltage (VS1) that is higher 

than VIN, whose magnitude is determined by the duty 

cycle of the switch S1. Since the average voltage across 

C1 is VIN, the output voltage (VO) is VS1 - VIN. If VS1 is 

less than double VIN, then the output voltage will be less 

than the input voltage. If VS1 is greater than double VIN, 

then the output voltage will be greater than the input 

voltage. 

B) KY converter: 

    KY converter named by the inventors  Mr.KI .Hwu  &  

Y.T. Yau. Has continuous in- put and output inductor 

currents, has a larger voltage conversion ratio. This 

converter is very suitable for low-ripple applications.This 

converter has the efficiency of 90%. This converter 

possesses fast load transient responses.[4] 

 It is a buck/ boost converter. It operates on low 

output ripples. It steps up the input voltage by varying the 

duty cycle. It operates on the non pulsating mode and 

produces the positive output voltage.                     

The detailed comparisons between the proposed 

buck–boost converter and the KY converter are described 

as follows. 

1) Both converters always operate in CCM. That is, the 

negative current can be allowed at light load, but the 

corresponding average current must be positive. 

2) Both converters have individual output inductors, 

thereby causing the output currents to be non pulsating. 

3) The proposed converter has one additional inductor and 

one additional capacitor so as to execute voltage bucking/ 

boosting as compared with the KY converter. Therefore, 

the proposed converter has the voltage conversion ratio of 

2D, and hence possesses voltage bucking with the duty 

cycle locating between 0 and 0.5 and voltage boosting 

with the duty cycle locating between 0.5 and 1. On the 

other hand, the KY converter has the voltage conversion 

ratio of 1 +D, and hence only possesses voltage boosting 

with the duty cycle locating between 0 and 1. In addition, 

the maximum voltage conversion ratios for both are  

identical, equal to 2. 

4) Both these converters can operate bidirectional. The 

proposed converter works with the backward voltage 

conversion ratio of 0.5/(1−D), whereas the KY converter 

works with the backward voltage conversion ratio of 

1/(2−D).   

        

 
Fig.3.KY Converter 

 

 It possesses non pulsating output current, thereby not only 

decreasing the current stress on the output capacitor but 

also reducing the output voltage ripple strategies. 

 

C) The integrated SEPIC & KY Converter 

 

The integrated SEPIC & KY Converter with the dc supply 

driven by the solar photovoltaic cells is analyzed. This 

converter uses small value of inductors which yield high 

power density, and thus by improving the efficiency of the 

system. The output voltage is boosted up and also reduces 

the harmonic contents. It posses non pulsating output 

current, there by not only decreasing the current stress on 

http://en.wikipedia.org/wiki/Electric_current
http://en.wikipedia.org/wiki/Steady-state
http://en.wikipedia.org/wiki/Boost_converter
http://en.wikipedia.org/wiki/Boost_converter
http://en.wikipedia.org/wiki/Boost_converter
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the output capacitor but also reduces output voltage 

ripples. 

 

 
Fig.4 Integrated converter 

 

       This Converter uses smaller inductors which yielding 

high power density, thus improves the efficiency of the 

system. 

The output voltage is boosted up and also reduces the 

harmonic contents. It posses non pulsating output current 

,thereby not only decreasing the current stress on the 

output capacitor but also reduces output voltage ripples. 

         In this analysis the input from PV system is fed to 

the input of KY and SEPIC converters. The corresponding 

outputs are connected to the load and outputs are verified. 

Each converter is connected in parallel with the input and 

outputs are connected with the same load resistor. 

IV. SOLAR ENERGY CONVERSION WITH MPPT 

CONTROLLER 

Solar energy is the most readily available source of 

energy. It is also the most  important of the non-

conventional sources of energy because it is non-polluting. 

Due to the rising costs and limited amount of 

nonrenewable energy sources, there is an increasing 

demand for the utilization of renewable energy sources 

such as photovoltaic(PV) modules. Integrating the power 

from the PV module into the existing power distribution 

infrastructure can be achieved through power conditioning 

systems (PCS). Performance of a PV-based system 

strongly depends upon the capability to determine an 

optimal operating point of the PV array at which the 

maximum power can be drawn for any given load. 

Therefore, maximum power point tracking (MPPT) of the 

PV cell is essential as far as the system efficiency is 

concerned. The dc–dc conversion stage of the PCS 

requires a high efficiency, high boost ratio dc–dc 

converter to increase the low dc input voltage from the PV 

panel to a higher dc voltage.[2] 

V.  MODELING OF SOLAR-PV ARRAY 

The solar-PV array should be modeled taking concern 

of that the output characteristics of a solar-PV panel 

affects the MPPT controller and the power converters 

utilized in the system. A PV module comprises of several 

PV cells connected in either series or parallel combination 

.The solar insolation from the sun at the outer atmosphere 

is measured as, 1.373 kW/m2. Final incident sun light on 

the earth surface is considered of 1 kW/m2 after 

accounting forall the losses, at peak time with clear sky. 

The solar-PVcell being a non-linear device can be 

represented with a current source in parallel with diode as 

shown in Fig. 5. Single Diode model for solar cell 

equivalent circuit From Fig.3, the characteristics of the 

equivalent solar cell circuit can be expressed as, 

Ipv = Iph – Ir [exp     – 3                                                    

where Ipv is the output current from the PV array, Vpv 

is the output voltage of the PV array, Iph is the photo 

generated current of the PV cell, Ir is the reverse 

saturation current of the diode, q is the electronic charge, 

A is the ideality factor, K 

is the Boltzman constant, T is the operating 

temperature of the cell and Rs is the internal resistance of 

the cell. From the Eq.(1) the PV cell is modeled in 

Simulink. The effect of variation in solar radiation is 

obtained through the model and 

shown in Fig.6. From Fig.6 it is confirmed that the solar-

PV output power is function of the input solar radiation. 

The operating curves under different levels of the radiation 

show maximum output power points. 

 

  

 
 

FIG.5 PV CHARATERISTICS MODEL 
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FIG.6 CHARACTERISTIC OF A PV SYSTEM 

 

The solar cell electrical characteristic (V-I) is nonlinear 

and varies with intensity of solar radiation (irradiation) 

and operating temperature. To use a MAXIMUM POWER 

POINT TRACKING (MPPT) algorithm to dynamically 

tune either control current or voltage by power electronic 

circuits (converter) 

 

FIG.7 SUB CIECUIT MODEL 

MODEL DESCRIPTION 

1. Short-circuit current- Isc =5.45A 

2. open-circuit voltage- Voc=22.2V 

3.Rated current IR at maximum power point (MPP)Imp= 

4.95A 

4. Rated voltage VR at( MPP)Vmp=17.2 V 

These values are calculated Under standard test conditions 

(1kW/m2, 1.5 AM, 25oC). A bypass diode (a single diode 

across the entire module) can be included. Temperature 

effects are not modeled.  

Insolation =1000,1400,1300 W/m
2
 

VI. MPPT CONTROL SCHEME         

Tracking the maximum power point (MPP) of a 

photovoltaic (PV) array is usually an essential part of a PV 

system. As such, many MPP tracking (MPPT) methods 

have been developed and implemented. The methods vary 

in complexity, sensors required, convergence speed, cost, 

range of effectiveness, implementation hardware, 

popularity, and in other respects. They range from the 

almost obvious (but not necessarily ineffective) to the 

most creative (not necessarily most effective). In fact, so 

many methods have been developed that it has become 

difficult to adequately determine which method, newly 

proposed or existing, is most appropriate for a given PV 

system. Given the large number of methods for MPPT, a 

survey of the methods would be very beneficial to 

researchers and practitioners in PV systems. The rate of 

change of input power with respect to input voltage and 

the resistance can be shown as follows.[2]. 

The value of the current is directly controlled by the duty 

cycle of the control signal. The output power increases 

result in duty cycle control. This can be varied until the 

maximum voltage is reached 

 

Simple Flow chart of the MPPT  algorithm Fig8.

 

 

Various MPPT technologies 

 

Hillclimbing/Perturbation 

& observation 

Incremental conductance 

method  

Fractional open circuit 

voltage  

Fractional short circuit 

current  

Fuzzy logic control  Neural network  

Ripple Correlation 

Control  
Current sweep  

Dc link capacitor droop 

control,  
Load I or V maximization  

dP/dV  or dP/dI feedback 

contr  
Array reconfiguration  

Linear current control  State based MPPT  

One Cycle Control 

method  
Best fixed Voltage  

SLIDE control  
Linear reoriented 

coordinates method  
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Most techniques respond to changes in both irradiance 

and temperature, but some are specifically more useful if 

temperature is approximately constant. Most techniques 

would automatically respond to changes in the array due to 

aging, though some are open-loop and would require 

periodic fine-tuning. In our context, the array will typically 

be connected to a power converter that can vary the current 

coming from the PV array.[3] 

Different MPPT techniques given will suit different 

applications [4]. For example, in space satellites and orbital 

stations that involve large amount of money, the costs and 

complexity of the MPP tracker are not as important as its 

performance and reliability. The tracker should be able to 

continuously track the true MPP in minimum amount of 

time and should not require periodic tuning. In this case, 

hill climbing/P&O, IncCond, and RCC are appropriate. 

Solar vehicles would mostly require fast convergence to 

the MPP. Fuzzy logic control, neural network, and RCC 

are good options in this case. Since the load in solar 

vehicles consists mainly of batteries, load current or 

voltage maximization should also be considered. The goal 

when using PV arrays in residential areas is to minimize 

the payback and to do so, it is essential to constantly and 

quickly track the MPP. Since partial shading (from trees 

and other buildings) can be an issue, the MPPT should be 

capable of bypassing multiple local maxima. Therefore, the 

two-stage Inc. Cond and the current sweep methods are 

suitable. Since a residential system might also include an 

inverter, the OCC MPPT can also be used.[3] 

PV systems used for street lighting only consist in 

charging up batteries during the day. They do not 

necessarily need tight constraints; easy and cheap 

implementation might be more important, making 

fractional VOC or ISC viable 

 

HILL CLIMBING/P&O 

 The P&O method operates by periodically 

incrementing or decrementing the output terminal voltage 

of the PV cell and comparing the power obtained in the 

current cycle with the power of the previous one (performs 

dP/dV ). If the voltage varies and the power increases, 

the control system changes the operating point in that 

direction; otherwise, it changes the operating point in the 

opposite direction. it is shown that the algorithm also 

works when instantaneous (instead of average) PV array 

voltage and current are used, as long as sampling occurs 

only once in each switching cycle. The process is repeated 

periodically until the MPP is reached. The system then 

oscillates about the MPP. The oscillation can be minimized 

by reducing the perturbation step size. However, a smaller 

perturbation size slows down the MPPT. [4] 

Among all the methods, much focus has been on hill 

climbing and perturb and observe (P&O) methods. Hill 

climbing involves a perturbation in the duty ratio of the 

power converter, and P&O a perturbation in the operating 

voltage of the PV array. In the case of a PV array 

connected to a power converter, perturbing the duty ratio of 

power converter perturbs the PV array current and 

consequently perturbs the PV array voltage. it can be seen 

that incrementing (decrementing) the voltage increases 

(decreases) the power when operating on the left of the 

MPP and decreases (increases) the power when on the right 

of the MPP. Therefore, if there is an increase in power, the 

subsequent perturbation should be kept the same to reach 

the MPP and if there is a decrease in power, the 

perturbation should be reversed.. This algorithm also works 

when instantaneous (instead of average) PV array voltage 

and current are used, as long as sampling occurs only once 

in each switching cycle. The process is repeated 

periodically until the MPP is reached. The system then 

oscillates about the MPP. The oscillation can be minimized 

by reducing the perturbation step size. However, a smaller 

perturbation size slows down the MPPT. A solution to this 

conflicting situation is to have a variable perturbation size 

that gets smaller towards the MPP as shown in fig.9. 

                 Once the direction for the change of 

voltage is known, the voltage is varied at a constant rate. 

This rate is a parameter that should be adjusted to allow the 

balance between faster response and less fluctuation in 

steady state. A modified version is obtained when the steps 

are changed according to the distance of the MPP, resulting 

in higher efficiency. This is an excellent method to reach 

the MPP, and it is independent from the PV panel, 

however, this method may suffer from fast changes in 

environmental conditions. The implementation 

Improvements can be obtained through a digital controller, 

transforming the conventional P&O into an adaptive 

solution once different step sizes according to the distance 

of the MPP are performed. In steady state, the operation 

point is not altered unless changes in environmental 

conditions happen. The key idea is to reduce to zero the 

dP/dV using a closed-loop control performing the P&O 

based on PI. 

PERTURB –OBSERVE MODEL 
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Fig..9.Characteristics curve. 

Starting from an operating point A, if atmospheric 

conditions stay approximately constant, a perturbation ΔV 

in the PV voltage V will bring the operating point to B and 

the perturbation will be reversed due to a decrease in 

power. However, if the irradiance increases and shifts the 

power curve from P1 to P2 within one sampling period, the 

operating point will move from A to C [2]. 

                   This represents an increase in power 

and the perturbation is kept the same. Consequently, the 

operating point diverges from the MPP and will keep 

diverging if the irradiance steadily increases. To ensure that 

the MPP is tracked even under sudden changes in 

irradiance uses a three-point weight comparison 

P&O method that compares the actual power 

point to two preceding ones before a decision is made 

about the perturbation sign. The sampling rate is optimized, 

while in toggling has been done between the traditional hill 

climbing algorithm and a modified adaptive hill climbing 

mechanism to prevent deviation from the MPP. 

 

VII. SIMULATION RESULTS AND 

PERFORMANCE EVALUATION 

 

The designed solar-PV system is simulated using 

Matlab/ Simulink, and its performance evaluation is carried 

out for different insolation, temperature, load, and duty 

cycles. The system performance for the variation in solar 

irradiance and due to this the MPPT controller operation to 

track, new operating point is presented. It can be observed 

that the solar radiation is increased at the time 0.5s, from 

1000W/ m
2
 to 1400W/m

2
 and at the time 0.6s, it decreases 

to 1250W/ m
2
 from 1400W/ m

2
. As the radiation varies the 

MPPT controller tracks the new operation point and the 

voltage and current of the PV array are set to the new 

values. The voltage of the PV array is set to 16V from 18V 

at the time 0.5S, and at the time 0.6s it obtained a value of 

17.2V. It is also observed that the DC-DC converter is 

providing a constant dc link voltage for the battery 

charging in spite of change in PV array voltage. In these 

results, G is the solar radiations, Pv is the output power 

from the solar PV array, Vpv is output voltage of PV array, 

Ipv is output current of PV array, Vc is output voltage of the 

SEPIC  

DC-DC converter, VB and IB are voltage and current of 

the battery, Vo and Io are output ac voltage and load 

current. The performance of the feedback controller used in 

the VSI and the system results are obtained for the load 

variations. It can be observed that the consumer load is 

increased at the time 0.5s, to 250W from 100W and at the 

time 0.65s, it is again decreased to 100W. The environment 

conditions are considered to be constant at solar radiation 

level of 1000W/ m
2
,1250 W/ m

2
,1400 W/ m

2
 thus the 

output voltage and current of the PV array remain constant. 

The variation in battery current can be observed under the 

change in consumer loads. The system performance can be 

observed with the device currents and voltages for the 

system under linear load condition. 

In these results, Vc is the voltage across the input 

capacitor Ci, Ici is the current through the input capacitor Ci. 

Vco is the voltage across the output capacitor Co, Ico is the 

current through the output capacitor. For the performance 

measure in nonlinear load conditions, a full bridge diode 

rectifier with RC in parallel combination is considered as a 

single phase nonlinear load.   It can be observed that the 

solar radiation is increased at time 0.6s, to 1400W/ m
2
 from 

1000W/ m
2
.  The power output from the solar PV array is 

increased at the time 0.6s due to increase in the radiation.  

The MPPT controller now tracks a new operating point for 

the panel voltage and current as 44V and 0.012A  

 

 Fig.10.PVPANEL-MPPT(P&O)-SEPIC 

CONVERTER MATLAB MODEL  PVPANEL UNDER 

MASK 
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SIMULATION RESULTS 

 

 
Fig:10.1 SEPIC OUTPUT AT VARIOUS INSOLATION LEVEL(1000 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Fig:10.2 KY OUTPUT AT VARIOUS INSOLATION 

LEVEL (1000) 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 

 

Fig: 10.3 INTEGRATED SEPIC & KY OUTPUT AT INSOLATION 

LEVEL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

10.4 INTEGRATED SEPIC & KY OUTPUT AT 

INSOLATION LEVEL 
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                                     KY CONVERTER 

Various Insolation level  

LOAD R=10 OHM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTEGRATED SEPIC & KY CONVERTER 

Various Insolation level  

LOAD R=10 OHM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Insolation 

(W/m
2
) 

Vin  Iin  Vo  Io  Po  

1 1000 17.2 1.664 17.6 1.619 28.59 

2 1250 18.79 1.757 19.33 1.767 34.29 

3 1400 19.35 1.898 18.71 1.877 35.09 

Insolation  OUTPUT 

Current 

in A 

Voltage 

in volts 

Power 

in w 

1000 0.0217 44.51 0.967 

1100 0.023 46.97 1.083 

1200 0.0231 49.23 1.137 

SEPIC CONVERTER 

Various Insolation level  

 

Insolation KY OUTPUT 

Current in 

A 

Voltage in 

volts 

Power 

in w 

1000 1.64 16.4 26.89 

1100 1.735 17.35 30.1 

1200 1.782 17.82 31.74 

 

S.no 

 INPUT 

Current in 

A 

Voltage in 

volts 

Power 

in w 

1000 0.047 17.2 0.0821 

1100 0.054 18.15 0.992 

1200 0.0265 18.62 0.3844 

Insolation KY INPUT 

Current 

in A 

Voltage in 

volts 

Power in 

w 

1000 1.64 17.2 28.2 

1100 1.735 18.15 31.5 

1200 1.782 18.62 33.17 
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CONCLUSION 
A low power standalone solar PV energy 

generation system with an integrated SEPIC & KY 

converter has been analyzed and the performance of the 

system has been presented under variation in solar 

radiations, loads, and duty cycles. The MPPT controller has 

been designed and it has performed satisfactorily for the 

tracking of new operating point for the solar PV system. 

The system has also been evaluated for the different loads 

and from the results obtained it has been observed that the 

system is withstanding in severe nonlinear situations with 

the harmonic distortion maintaining within limits. The 

experimental waveforms at a different load condition and 

the overall waveforms are agreed well with the theoretical 

analysis. It is shown that the voltage stresses on switching 

devices are limited to the output of boost converter Vo1 , 

which is slightly higher, neglecting the voltage spike 

caused by the parasitic inductance. 
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