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Abstract- A continuous increase in the need of electricity 

around the world has brought attention in the 

renewable energy sources. In the recent years, a 

considerable solution for world energy crisis solar 

Photo Voltaic (PV) power generation has emerged out. 

The major problem of PV is its low voltage output to 

meet in the performance. 

One of the biggest challenges in setting up solar PV 

generation is been to step up or boost the output voltage 

of the PV module. The dual switch operated, PI 

controlled DC-DC boost converter operation involving 

Cockcroft-Walton voltage multiplier (CW-VM) are 

introduced and employed to step up PV output voltage 

with high voltage gain. 

This present work proposes a dual switch operated, PI 

controlled DC-DC boost converter operation based on 

Cockcroft-Walton voltage multiplier (CW-VM) to 

further uplift the output voltage of conventional 

converter with a capability of high voltage gain and 

reduces voltage stress on the switches. By Utilizing this 

topology some problems related with the voltage-fed 

type such as load-dependent voltage droop are 

eliminated. Other advantages of the proposed converter 

are continuous input current, high voltage gain, and 

high efficiency. Additionally, The proposed topology 

employed with the PI controller to give the feedback 

voltage control and bonus of reduce overshoot and 

steady state error and thus improved reliability. 

A model for the proposed converter is performed in the 

MATLAB Simulink background and the results are 

derived to show an improved voltage gain. A steady 

state analysis of the proposed converter is also 

performed to derive mathematical expression for 

improved voltage gain and reduced stress. 

 

Index terms- Boost converter, Voltage multiplier, 

Voltage gain 

1. INTRODUCTION 

 

In the present global condition of overall 

development demand of energy is increasing because 

of that non-renewable energy is going to dwindle, 

becoming more expensive and creates the 

environment problem such as global warming, acid 

rain etc. this results in rerouting for renewable energy 

sources. such as solar energy, wind energy and tidal 

energy. Among all the renewable energy, 

Photovoltaic (PV) has came into view as  significant 

provider in the world’s energy portfolio, and it will 

make one of the biggest contribution to electricity 

generation by 2040 because it is emission-free and 

uncontaminated. In the current years photovoltaic 

power generation has emerged out to be a substantial 

solution to the world energy calamity. 

One of the biggest hurdle encountered in the 

implementation of PV is its low voltage output, this 

creates the demand of step-up DC-DC boost 

converter. Along with modern progression in 

renewable energy have created a need for both high 

step-up and high efficiency in dc-dc converters. So it 

is necessary to interface power electronic scheme by 

employing a high voltage boosting stage, in order to 

obtain the required DC bus voltage for DC grid 

system. But for this purpose classical boost converter 

cannot be utilize, due to its switching stress and 

inadequate voltage gain at high duty ratio, system 

becomes bulky and costly. Therefore, in order to 

serve high voltage application several converters 

circuits are required to boost the PV output voltage. 

[1] 

 

2. MATHEMATICAL ANALYSIS OF PROPOSED 

DUAL SWITCH OPERATED INDUCTOR DC-DC 

BOOST CONVERTER BASED ON CR-VM AND 

PI CONTROLLER 

 

There are three simple and popular current-fed DC-

DC converters which are Boost, Cuk and Sepic. 

Existence of inductor at input side is the common 

allotment for these three converters, which make it 
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possible to draw continuous current from the input 

voltage source. The presented converter applies the 

same methodology to minimize input current ripple. 

Similarly also in proposed converter two inductors 

are used. Along with two switches work as 

complementarily, aligned in a way that stress on 

switch is very low. 

In the DC-DC converters by implement a diode-

capacitor cells, by do so a structure is designed which 

generate high voltage known as voltage multiplier.[9-

11] In other words it is also known as CW-VM 

(Cockcroft-Walton voltage-multiplier), after the 

name of two inventor Cockcroft and Walton []. In fig. 

3.1 simple configuration of proposed non-isolated 

DC-DC converter is shown, which is collected of two 

low voltage switches (S_1 and S_3), two inductors 

(L_1 and L_3) and n-stage half wave CW-VM. 

Switches S_1 and S_3 operate in a reciprocal mode. 

The two switches should both be in the ON state so 

the sufficient overlap time is provided. In CW-VM of 

n-stage, there required 2n capacitors and 2n diodes, 

and divided according to their suffixes into an odd 

group and an even group. Along with the converter 

and CW-VM, close loop PI controller is introduced in 

this study. 

 
Fig-1: 1 Circuit diagram of the proposed converter 

with an n-stage CW-VM 

Fig-2 PV applied based grid connected system 

Here voltage boosting is achieved into two stages 

namely, current-fed converter and CW voltage 

multiplier. The proposed method has two aspects; 

firstly employment of low voltage MOSFET along 

with low on state resistance in current-fed circuit, 

secondly lower stages requirement of CW-VM.  [12] 

In current-fed converter [13], the capacitor voltage is 

required in terms of average voltage and ripple 

voltage as per below relation:  
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2.1 PI controllers with closed loop Traditional 

converters are widely used but not in that much 

demand due to certain demerits such as low voltage 

gain, power fluctuation and stability. A new practice 

of boost converter with PI controller and closed loop 

control procedure are projected in this study. 

Power switches S_1 and S_3 are controlled 

synchronously. PWM generator turn out gate signal 

for switches in which PI controller is operational for 

scheming output voltage by varying duty cycle. Due 

to change in duty cycle voltage gain, steady state 

response and transients problem is overcome with PI 

controller.  

 

3. SIMULATION RESULTS AND DISCUSSION 

 

SimuLink models were performed in chapter 4 to 

study the theoretical clarification provided in chapter 

3. The simulation results of proposed non-isolated 

dual switch operated inductor DC-DC boost 

converter with CW-VM and PI controller are 

described in this chapter 

3.1 Simulation result of proposed non-isolated dual-

switch dual-inductor DC-DC boost converter with 

CW-VM and PI controller. 

The simulation model of proposed non-isolated dual-

switch operated inductor DC-DC boost converter 

with CW-VM and PI controller was shown in Fig. 4.2 

and output voltage waveform is shown in fig. 5.3. 

In proposed converter output voltage obtain is 310 

volts by supplying 25 volts input. The output voltage 

for a frequency of 100 KHz should fall in the order of 
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analogous range as found in derived expression for 

voltage gain in equation (3.12). For proposed 

converter proportional constant and integral constant 

values are set on 0.0025 and 0.659 respectively, to 

get lower offset and minimized overshoot value. 

Additionally, it is also remarkable that the output 

voltage obtained from the proposed converter is very 

high, smooth enough, contains allowable ripples as 

compared with classic boost and two switch classic 

boost converter. So proposed converter can being 

established in all class of industrial applications. 

 
Fig-3 Output voltage waveform of proposed 

converter 

When both switches (MOSFET) are in ON state for 

safe commutation, overlap time duration is 300 nsec 

with 100 KHz frequency and 5µsec/div for each 

switch. The MOSFETs gate-source pulse  are shown 

in Fig. 5.5.  

Fig. 5.6 Simulation result of Drain-Source voltage for 

SW1 and SW2 
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