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ABSTRACT 

The conventional energy sources are not able to meet the increasing load demand, because those are depleting day 

by day. Therefore, the research has been done in this regard and resulting in introduction of renewable energy sources. 

These renewable energy sources became more popular because of its advantages like free of cost and pollution free. The 

solar energy, fuel cell and wind energy is being used frequently for power generation. Despite of its advantages it gives 

very less output voltage and further we need to increase the voltage level. Hence it is necessary to use voltage conversion 

device like DC-DC converter. In general, the current control technique is used to control the converters. In this paper, two 

renewable energy sources are considered and connected in parallel. Along with the conventional current control technique 

a voltage follower current control technique is proposed and implemented. The circuits are analyzed using Matlab/simulink 

software. 

 
Keywords: renewable energy sources, distributed generation, dc-dc converters, current control technique, voltage follower current 

control technique. 

 

INTRODUCTION 

The utilization of electrical equipment is being 

increased for the last decade in both industries and 

domestic applications. To meet this increased load 

demand, the existing conventional energy sources are not 

sufficient because, the conventional energy sources are 

diminishing continuously. Therefore, the research has 

been started for alternative energy sources and the 

outcome is renewable energy sources (RES) [1-3] like 

solar, wind and fuel cell. These sources are continuously 

available in the nature. Moreover, in case of conventional 

energy source the produced power must be transmitted to 

the load centers using transmission line. This transmission 

includes more cost and losses. In case of renewable energy 

source, the power generation can be done at load centers 

itself by which we can reduce the transmission line cost 

and transmission losses. This process of producing power 

at load centers is known as distributed generation (DG) [4-

6].  

The distributed generating systems also called as 

embedded generating system or dispersed generating 

system. The DG system ranges between few kilo watts to 

100 mega watts. Distributed generation technology has 

less impact on environment when compared to 

conventional fossil fuel generation. This is extremely true 

for photo voltaic system and fuel cell system. The output 

voltage of these units is DC and very low value. To 

integrate these DG systems to the grid or to connect to the 

load this low voltage must be increased to desired level. 

This voltage step up is done by using DC-DC converters 

[7-9]. In general the conventional boost converter is used 

for this purpose.  

However, the closed loop control of DC-DC 

converter [10-11] is essential for required output. The 

general method for controlling the boost converter is 

conventional current control method. In this method, the 

output current of boost converter is sensed and compared 

with the desired reference value. The gating pulses are 

generated according to error value. In this paper, along 

with the conventional current control method a voltage 

follower current controller (VFCC) is proposed to 

maintain the currents as well as voltage at desired value. 

VFCC maintains the load voltage as desired value by 

maintaining the required currents. The circuits are 

analyzed using Matlab/simulink software. The results are 

displayed for both the control methods by applying 

different conditions. 

 

RENEWABLE ENERGY SOURCES CONNECTED 

IN PARALLEL 
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Figure-1. Parallel connected renewable energy sources. 

 

Figure-1 shows the two renewable energy sources 

connected in parallel feeding the resistive load. The output 

of RES system is connected to DC-DC boost converter 

because; output voltage of PV system and fuel cell is very 

low. And this low voltage has to step up for desired value. 

A conventional DC-DC boost converter has been used for 

this purpose. 
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CURRENT CONTROL TECHNIQUE 
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Figure-2. Current control technique. 

 

VOLTAGE FOLLOWER CURRENT CONTROL TECHNIQUE 
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Figure-3. Voltage follower current control technique. 

 

Figure-2 shows the current control technique for 

the boost converters operating in parallel. Each boost 

converter has its own current control circuit. In this the 

actual current flowing from the boost converter is sensed 

and compared with the reference current. The difference 

between these two quantities is given to PI controller and 

it gives the error signal. This error signal is given to 

saturation block and is compared with the saw tooth wave 
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form for generating gating pulse for the switch. With this 

current control technique the boost converter will send 

desired value of current as per requirement. 

The boost Figure-3 shows the proposed voltage 

follower current control technique. In this control, the 

current from converters will be required value while 

maintaining the voltage at load as desired value. The 

voltage at load terminal is sensed and compare with the 

reference voltage. The error voltage is given to the PI 

controller which gives the proportionate current signal. 

This current signal is divided in to two equal parts and 

subtracted from the reference currents of individual 

converters.  

 

SIMULATION RESULTS 

 

Table-1. Simulation parameters. 
 

Parameter Value 

Input Voltage 100 Volts 

Boost Inductor 0.33 mH 

DC Link Capacitor 116 µF 

Output Resistance 6.1403 Ω 

 

a) Current control technique 

 

Case1: Equal current sharing 

 

 
 

Figure-4. Output voltage of boost converter 1. 

 

 
 

Figure-5. Output current of boost converter 1. 

 
 

Figure-6. Output voltage of boost converter 2. 

 

 
 

Figure-7. Output current of boost converter 2. 

  

Figures 4 and 6 shows the output voltage of boost 

converter 1 and 2 respectively. It is seen that the both 

converters gives same output voltage but not exactly 

desired 350 volts. And the control logic is set such that, 

the current shared by the two converters is same, therefore 

each converter delivers the current of 28.5 amps as shown 

in Figures 5 and 7.  
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Case2: Unequal current sharing 1 

 

 
 

Figure-8. Output voltage of boost converter 1. 

 
 

Figure-9. Output current of boost converter 1. 

 

 
 

Figure-10. Output voltage of boost converter 2. 

 

 
 

Figure-11. Output current of boost converter 2. 

 

The output voltages of converter 1 and 2 are 

shown in Figures 8 and 10 respectively. In this case, the 

current shared by the both converters are not same. The 

converter 1 shares the current of 23 amps and converter 2 

shares the current of 34 amps.  

 

Case3: Unequal current sharing 2 

 

 
 

Figure-12. Output voltage of converter 1. 

 

 

Figure-13. Output current of converter 1. 

 

 
 

Figure-14. Output voltage of converter 2. 

 

 
 

Figure-15. Output current of converter 2. 

 

In this case, the converter 1 shares the more load 

and converter 2 shares the less load. The converter 1 

current is 34 amps and the converter 2 current is 23 amps 

as shown in figure 13 and 15 respectively. 
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b) Voltage follower current control technique 

Case1: Equal current sharing 

 

 
 

Figure-16. Output voltage of boost converter 1. 

 

 
 

Figure-17. Output current of boost converter 1. 

 

 
 

Figure-18. Output voltage of boost converter 2. 

 

 
 

Figure-19. Output current of boost converter 2. 

 

In voltage follower current control technique, the 

current of individual converters can be controlled while 

maintaining the required value of load voltage. We could 

observe clearly that, the output voltage of each converter 

is maintained at 350volts and currents are shared by 

equally with a magnitude of 28.5 amps. The wave forms 

of voltage are shown in Figures 16 and 18 respectively and 

the current wave forms are shown in Figures 17 and 19 for 

the converters 1 and 2 respectively. 

 

Case2: Unequal current sharing 1 

 

 
 

Figure-20. Output voltage of boost converter 1. 

 

 
 

Figure-21. Output current of boost converter 1. 

 

Figure-20 shows the output voltage of boost 

converter 1 which is maintained at 350 volts while the 

current shared by it is 23 amps as shown in Figure-21. 

 

 
 

Figure-22. Output voltage of boost converter 2. 

 

 
 

Figure-23. Output current of boost converter 2. 
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The output voltage of boost converter 2 is shown 

in Figure-22 and the magnitude is 350 volts but the current 

shared by it is 34 amps. 

 

Case 3: Unequal current sharing 2 

 

 
 

Figure-24. Output voltage of boost converter 1. 

 

 
 

Figure-25. Output current of boost converter 1. 

 

 
 

Figure-26. Output voltage of boost converter 2. 

 

 
 

Figure-27. Output current of boost converter 2. 

 

In this case, the current shared by the converter 1 

is 34 amps and the current shared by the converter 2 is 23 

amps. But the voltage is maintained constant at required 

value 350 volts. The voltage waveforms are shown in 

figure 24 and 26 for converters 1and 2 respectively and the 

current waveforms are shown in the Figures 25 and 27 for 

converters 1 and 2 respectively. 

 

CONCLUSIONS 

In conclusion, it is strongly recommended that 

the voltage follower current control technique is best 

suitable for controlling the parallel operating boost 

converters. In this paper, the analysis for parallel operating 

boost converters is done using current control technique 

and voltage follower current control technique. Different 

cases have been applied like equal current sharing and 

unequal current sharing. Again in unequal current sharing 

the current values are exchanged and applied. In all these 

cases the current control technique worked out but it could 

not able to maintain the required voltage at output. 

However, using voltage follower current control 

technique, the preset currents are flowing from the 

converters while maintaining the load voltage constant. 

The circuits are simulated in Matlab/simulink software and 

results have been displayed. 
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