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Abstract: This  research  work  deals  with  comparison  the  performances  of  Boost-Boost  converter and
boost-SEPIC  converter  fed  IM drive system. Comparison is made with PI and Fuzzy logic ANN controllers.
The PV system is boosted using Boost to SEPIC converter and the power obtained from the Boost to SEPIC
is converted to nine level output using a multilevel inverter. The proposed Boost to SEPIC converter will
minimize the ripple which is present in the input current. Multi level inverters are widely used in high power
applications because of low harmonic distortion. Boost to SEPIC converter and a multi level inverter is
introduced in this work. This paper deals with the simulation and implementation of PV based boost to SEPIC
converter along with a multilevel inverter. The simulation and experimental results which validates the various
time domain parameter. The experimental results are compared with the simulation results.

Key words: SEPIC converter  Boost-Boost Converter  PV Cell  IM Drive

INTRODUCTION (SEPIC) converter configuration for compensating the

The widespread use of fossil fuels has resulted in the modules [2]. A perturb and observe algorithm is
global problem of greenhouse emissions. Moreover, as implemented for both the power-current characteristic of
the supplies of fossil fuels are depleted in the future, they a photovoltaic and the sliding-mode control and
will become increasingly costly. Thus, solar energy is investigated in a static application. A single ended
becoming more important since it produces less pollution primary inductance converter (SEPIC) converter is used
and the cost of fossil fuel energy is rising, while the cost for charging the batteries [3]. The operating mode of
of solar arrays is decreasing. The research work proposed SEPIC converter is elaborated and the critical inductance
here is to harvest solar energy and to regulate the for CCM and DCM are calculated in this proposed work
voltages with help of Boost to SEPIC is converters and it [4]. Proposed Fuzzy logic controller based single-ended
is converted to ac voltage with seven level multilevel primary-inductor SEPIC converter for maximum power
inverters. A fast-converging maximum power point point tracking operation of a photovoltaic system. The
tracking algorithm is proposed to ensure the photovoltaic fuzzy controller for the SEPIC MPPT scheme shows a high
system  response  rapidly  with  minimum  power  losses. precision in current transition and keeps the voltage
A simpler fast-converging maximum power point tracking without any changes, in variable-load case, represented
technique has excluded the extra control loop and in small steady state error and small overshoot [5]. A high
intermittent disconnection [1]. Non-uniform irradiation of step-up DC-DC converter based on the modified SEPIC
a PV panel, consisting of series-connected modules with converter is proposed. A low switch voltage and high
bypass diodes, results in multiple peaks in the efficiency for low input voltage and high output voltage
power–voltage characteristics. This makes the MPPT applications and analyzed two alternatives with and
difficult because the conventional MPPT can only deal without magnetic coupling. This magnetic coupling allows
with single power peak characteristics. Proposed a novel increasing the static gain with a reduced switch voltage
distributed MPPT (DMPPT) scheme based on an [6]. The work show a resonant single-ended-primary-
interleaved single-ended primary inductor converter inductor-converter (SEPIC) converter and control method

mismatch in characteristics of series-connected PV
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suitable  for  high  frequency  and very high frequency capacitors are being discharged individually or in series.
DC-DC power conversion, so that it provides high Because of the multiple relationships between the
efficiency  over  a wide input and output voltage range, voltages of the DC capacitors, the capacitor selection
up-and-down voltage conversion, small size and excellent circuit outputs a three-level DC voltage. The full-bridge
transient performance [7]. The modeling and controller power converter further converts this three-level DC
design of the PV charger system implemented with the voltage to a seven-level AC voltage that is synchronized
single-ended    primary   inductance  SEPIC  converter. with the utility voltage. In this way, the proposed solar
The SEPIC employs the peak-current-mode control with power generation system generates a sinusoidal output
the  current  command  generated from the input PV current that is in phase with the utility voltage and is fed
voltage regulating loop, where the voltage command is into the utility, which produces a unity power factor. 
determined by both the PV module maximum power point The SEPIC converter, consisting of an input
tracking control loop and the battery charging loop [8]. capacitor,  C  an output capacitor, C  coupled inductors
An improved version of a single-ended primary inductor L a and L  an AC coupling capacitor, C a power
SEPIC converter is proposed. The converter consists of MOSFET, Q  and a diode, D . it is important to analyze
a  conventional  SEPIC  converter  plus  an additional the circuit at DC when SD1 is off and not switching.
high-frequency transformer and diode to maintain a During steady-state CCM, pulse-width modulation
freewheeling mode of the dc inductor currents during the (PWM) operation and neglecting ripple voltage, capacitor
switch on state [9]. V2-based maximum power point CP is charged to the input voltage, VIN. When SD1 is off,
tracking scheme is developed using a buck-boost the voltage across L  must be V . Since C  is charged
transformation topology. To achieve almost ripple-free to V , the voltage across Q  when Q  is off is V  + VOUT,
array current, here they have used ripple steering so the voltage across L  is V . When SD2 is on,
phenomena with the help of integrated inductor. This capacitor C , charged to V , is connected in parallel with
integrated inductor not only reduces the magnetic core L1b, so the voltage across L  is –V . The currents flow
requirements but also improves converter performance through various circuits and when SD1 is on, energy is
[10]. A seven-level inverter topology, configured by being stored in L a from the input and in L1b from C .
boost – SEPIC converter and a multilevel inverter, is When SD1 turns off, L1a’s current continues to flow
proposed is shown in Figure 1. There, only six power through C  and D  and into C  and the load. Both C
electronic switches are present two for SEPIC converter and C  get recharged so that they can provide the load
and six for inverter section and three DC capacitors are current and charge L , respectively, when SD1 turns back
used. This present work compares the boost to boost on.
converter and boost – SEPIC converter for PV system.
The nine- level inverter is configured using a capacitor Multilevel Inverter Section: The Figure 4 shows the
selection circuit and a full-bridge power converter, operation under various operating modes. 
connected. The nine-level inverter contains only six The comparison is done in terms of various time
power electronic switches, which simplifies the circuit domain such as rise time, peak time, setting time, steady
configuration. The increase and decrease in solar state error. 
irradiation level are shown in Figure 2 and Figure 3. Figure 5 the simulink of SEPIC converter with MLI

Circuit Configuration Figure 6, shows the output voltage harvested from
SEPIC Converter Section: Figure 3 shows the proposed the PV pannels range of 45V.
solar power generation system is composed of a solar cell Figure 7, shows the speed of the induction motor in
array, a DC–DC power converter and a nine-level MLI Rpm and the speed is settled1800Rpm in 3 seconds. 
inverter. The solar cell array is connected to the DC–DC Figure  8,  shows the torque of induction motor
power converter and the DC–DC power converter is a drives.
boost converter with SEPIC. The DC–DC power converter Figure 9, shows the output volage of the boost
converts the output power of the solar cell array into two converter and the voltage is 75 volt, the harvested voltage
independent voltage sources with multiple relationships, (45V) for the PV panel is boosted using boost converter
which are supplied to the nine level inverter. The power and obtaind 75V. 
electronic switches of capacitor selection circuit determine Figure 10, shows the simulink of SEPIC converter
the discharge of the two capacitors while the two circuit with Closed loop ANN controller.
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Fig. 1: Proposed Boost – SEPIC converter and seven level multilevel inverter

Fig. 2: Load lines on I-V curves for solar irradiation level when increasing and decreasing

Fig. 3: Operation of DC–DC power converter: (a) SD 1 is on and (b) SD 1 is off
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Fig. 4: Operation of the seven-level inverter in the positive half cycle, (a) mode 1, (b) mode 2, (c) mode 3 and (d) mode
4

Fig. 5: SEPIC converter with MLI fed IM
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Fig: 6 Harvested PV voltage

Fig. 7: Induction Motor speed in Rpm

Fig. 8: Induction Motor Torque

Fig. 9: Output voltage of Boost Converter

Table 1: Comparison of time domain parameters for closed loop Boost to Boost 9-level induction motor drive 
Controller Rise time (s) Peak time (s) Setting time (s) Steady state error
PI 3.2 3.4 4.6 2.4
FLC 0.4 3.2 1.1 1.3
ANN 0.5 0 0.55 1

Table 2: Comparison of time domain parameters for closed loop Boost to SEPIC 9-level induction motor drive
Controller Rise time (s) Peak time (s) Setting time (s) Steady state error
PI 3.2 3.5 3.8 2.8
FLC 0.5 3.1 1 1.2
ANN 0.4 0.51 0.52 0.5

Figure 11, shows the output voltage harvested from Figure 14, shows the nine level output voltage of
the PV pannels range of 45V. multilevel inverter fed induction motor drive.

Figure 12, shows the speed of the induction motor in Figure 15, show the comparision of time domain
Rpm and the speed is settled1800Rpm in 0.7 seconds. parmeter for Boost to Boost 9-level induction motor drive.

Figure 13, shows the torque of induction motor Figure 16, show the comparision of time domain
drives. parmeter for Boost to Boost 9-level induction motor drive.
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Fig. 10: SEPIC converter circuit with Closed loop ANN controller

Fig. 11: Harvested Pvvoltage

Fig. 12: Induction Motor speed in Rpm



World Appl. Sci. J., 34 (12): 1702-1709, 2016

1708

Fig. 13: Induction Motor torque 

Fig. 14: Output voltage of multilevel inverter 

Fig. 15: Comparison chart for PI, FLC and ANN

Fig. 16: Comparison chart for PI, FLC and ANN
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CONCLUSION 4. Ebrahim Babaei, Mir Esmaeel Seyed Mahmoodieh,

The comparison clearly states that boost to SEPIC transmission process in different operating modes of
converter for ANN based system is very smooth and Sepic converter” IET Power Electronics, 7(4).
negligible steady state error when compared to PI and 5. Ahmad El Khateb, Nasrudin Abd Rahim, Jeyraj
fuzzy logic controlled system. The results indicate that the Selvaraj  and  Mohammad  Nasir  Uddin,  2014.
circuit generates nine level output with very low THD. “Fuzzy-Logic-Controller-Based SEPIC Converter for
The overall systems are negligible settling time, negligible Maximum Power Point Tracking” IEEE Transactions
steady  state  error  and  reduced  n umber of switches. on Industry Applications, 50(4).
The scope of this work is the comparison of PI, FLC and 6. Roger Gules, Walter Meneghette dos Santos, Flavio
ANN controller for boost to boost and boost to SEPIC Aparecido dos Reis, Eduardo Felix Ribeiro Romaneli
converter based solar power generation system. From this and Alceu Andre Badin, 2014. “A Modified SEPIC
analysis boost to SEPIC converter based ANN has more Converter With High Static Gain for Renewable
reliable than the boost to boost converter. Applications” IEEE Transactions on Power
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