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Abstract: Recent developments in drives have produced high step up converter based DC-AC 
converters applied to induction motor drives. High step up converter and inverters find their way 
between PV and SPIM. This paper deals with High Step-up Converter –Inverter Based Induction Motor 
Drive (HSCIBIMD), with various levels of solar irradiation .The objective of this work is to minimize the 
harmonic content in the armature current of HSBIMD system. The output of PV is stepped up using 
high step up converter, inverted and is applied to the induction motor. This HSCIBIMD system is 
designed and simulated using MATLAB/simulink and tested using PIC. The hardware results are 
compared with the simulation results. The results indicate that the harmonics in the load current are 
minimum. Analysis, simulation results and experimental results are presented in detail. 

 

Keywords- High step up converter-inverter based induction motor drive Photo Voltaic; Voltage Source 
Inverter; Total Harmonic Distortion. 

INTRODUCTION 
Power generation from renewable energy sources become popular now-a-days, due to the energy crisis, 

environmental pollutions and depletion of fossil fuels. Among all the renewable energy sources such as wind 
energy, fuel cells, tidal energy, etc, Power generation from solar energy using (PV) system has received great 
attention, in research.[1]-[4]. The PV panels convert light energy into electrical energy and generated low output 
voltage. Therefore the PV system employs high step-up converter inverter system to transform electrical power 
to the load or grid [5]. The conventional boost conversion and flyback converts can step up the voltage, but with 
low efficiency, due to parasitic parameters or leakage inductance. High efficiency of the system can be obtained 
by having extreme duty cycle and high turns ratio, but results in large conduction losses, diode reverse recovery 
problems, large leakage inductances and for copper losses in windings respectively. In recent years, many 
topologies of converters have been developed.[7]-[14]. Among all types of converters, high step-up, DC-DC 
converter with the inverter improves power-conversion efficiency and provides a stable DC link to the inverter. 
[15].Fig.1. shows the block diagram of  PV system with PV panel and micro inverter along with a floating 
active switch is designed to isolate the DC current from the PV panel, when AC module is off grid or in the non 
operating conditions. This isolation ensures the safe operation of internal components. For high step-up 
operation of DC-DC converters, analysis have been made for switched inductor and switched capacitor type 
DC-DC converters [16],[17], voltage lift type[18], coupled inductor type [19],[20],with increased turns ratio of 
coupled inductor to obtain higher voltage gain. Y.Ping Hsieh et-al proposed a novel high step up DC-DC 
converter [21], utilizes two capacitor and one coupled inductor.  

K.Chigh Tseng et-al presented a high step up converter with voltage multiplier modules in [22],to 
achieve high step up voltage gain .A novel high step-up DC-DC converter with a switched –coupled inductor-
capacitor structure is proposed by Hong chantia et-al in [23]. A DC-DC boost converter step up the DC voltage 
from the PV system in [24], a DC-DC boost converter of 12V/24V closed loop is used in solar powered LED 
lighting system [25].   

The above literature does not deal with PV based high step up converter, inverter system. 

The presented work propose high gain step up converter between PV & VSI. The block diagram of conventional 
system is shown in Fig 1.1. DC is applied to the VSI and the output of VSI is applied to the induction motor. 
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Fig 1.1 Block Diagram of Existing System. 

Block diagram of proposed HSCBIMD is shown in Fig 1.2. DC source is replaced by PV system and high gain 
up converter.  

 
Fig 1.2  Block Diagram of proposed HSCBIMD system 

High step up converter is proposed to reduce the voltage ripple at the input of the inverter.  The PV system with 
HSC is shown in Fig 2.1. The proposed high step up converter circuit is shown in Fig.2.2. This circuit consists 
of a coupled inductor T1, the number of primary winding N1 is similar to the inductor present in a conventional 
boost converter. The capacitor C1 and the diode D1 receive leakage inductor energy from N1. The secondary 
winding N2 of coupled inductor is connected with capacitor C2 and diode D2 in series with N1 to boost the 
voltage. The diode D3 is the rectifier diode connected with output capacitor C3. 

 
Fig.2.1.PV system with high step up converter micro inverter                         Fig.2.2.High Step up Converter 

The proposed high step- up converter has the following features [15]: 

(1). Large step-up voltage conversion ratio is obtained with the connection of two pairs of inductors, capacitors 
and diodes. 

(2). The leakage inductor energy of the coupled inductor T1 can be utilised for recycling, thus increasing the 
efficiency   and restraining the voltage stress across the switch. 

(3). During non-operating condition, floating active switch effectively isolates the PV panel from the load. 

The paper is organized as follows: Section II deals with operating principle. Steady stat analysis is given in 
section III. Simulation and experimental results are given in sections IV and V respectively. The work is 
concluded in section VI. 
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                        Fig.13. Hardware of HSCBIMD                                            Fig.14. Input voltage of - High step up converter 

    
 
 
 
 
 
 
 
 
 
 
 

               Fig.15. Output voltage of High step up converter                                           Fig.16.Output phase voltage of inverter 

TABLE II  Simulation Parameters 

 
 

 

 

 

 

TABLE III Hardware parameter 

 

 

 

 

 

 

 

 
 

The input voltage and output voltage of high step-up converter are shown in Fig .15 and Fig16 respectively. The 
input DC voltage is 48V and converter output voltage is 75V. The output phase voltage of inverter is 75V 
shown in Fig.16. Hardware parameters are given in Table-3. It can be seen from section IV and V that the 
experimental results match with simulation results. 

VI. CONCLUSION 

This work has depicted the variation of output power in HSCIBIMD system with change in solar irradiation. 
This work has presented simulation and experimental results of HSCIBIMD system. The principle of operation 
and results are presented. Where the solar irradiation is varied from 940 to 980, the output power varies from 
100W to 131W. The harmonic details for motor current are presented and % THD is 12.5. 

Parameters Values 

Inductance(L) 10mH 
Capacitor(C) 2200µF 
Filter Capacitor 1000µF 
Frequency 50Hz 
Vin 48V 
V0 82V 
Duty ratio 0.6 

Parameters Values 

Inductance (L) 10mH 
Capacitor (C) 2200µF 
PIC Microcontroller 16F84A 
Regulator IC 7812 12V 
Regulator 7805 5V 
Filter Capacitor 1000µF 
Driver IC IR2110 
MOSFET IRF840 500V,8A 
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The experimental results are obtained for HSCIBIMD system. The results obtained are clear examples of 
improvement in performance. The advantages of proposed system are use of green energy and reduced output 
voltage ripple. The disadvantage of HSC is that it is suitable for low power.  Closed loop PI & FLC controlled 
systems will be investigated in near future.  
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