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Fault Management in Renewable Energy 

Resources 

 

Abstract -Renewable energy resources play a vital 

role in producing electricity for day today life 

especially (solar and wind energy generation). In 

this paper both sources have separately 

investigated in the system. Both sources connected 

to the grid. This paper discuss about the control 

operation of grid connected photovoltaic cell and 

grid connected wind energy conversion system 

when applying three phase fault to the system. 

Matlab/software was used to simulate the 

proposed system. 

Index terms: photovoltaic cell, boost converter, 

inverter, PI controller 

1. INTRODUCTION 

They are so many fuels in our country to 

produce electricity, But our day to day life running 

behind the renewable energy sources. Research 

increase in renewable energy resources connected to 

the grid, because it gives detailed information about 

the reliability ,security of the system when load 

changing and environment friendly . In this paper, 

separately deals about the two renewable energy 

resources connected to a grid, they are sun and wind 

because it only free resources. Now a days, the most 

important issues in power system are the power 

supply and the quality of the power. In order to 

resolve those issue, the solar and wind are commonly 

used. It s considered to be reliable because of its 

ability to produce power from the natural energy 

resources which is free, abundant, clean and also 

distributed over the earth[1].The designing of the 

active power filter has been completed by the 

instantaneous power theory which results a good 

performance [2]. The combination of the converter 

with filter is discussed in[3]. Due to continuous use 

of fossil fuel, it created a detrimental greenhouse 

impacts on living beings. With the growing concern 

over environmental issue and the increase usage of dc 

loads for low cost, PV based systems are employed in 

diverse applications. 

 

PV systems are broadly classified as stand-

alone and grid connected systems. Stand-alone 

systems are popular in remote areas where electricity 

is not viable. The reliability of such systems are 

improved by usage of storage batteries. Grid 

connected systems allows to reduce our consumption 

from grid and in some instances, to feed surplus 

energy back to grid, which may give credit for energy  

returned. The improvement of power electronics has 

a positive impact on the grid connected PV systems  

   

Detailed structure of grid connected 

renewable energy resources is discussed in [4]. Grid 

connected load and synchronization operation in [5]. 

The islanding of a system from a network when fault 

occurs is discussed in [6].The islanding of system 

from the network is overcome by controller and it 

does not affect the quality of the power supply. 

2. STRUCTURE OF WIND SYSTEM 

The conversion of wind energy into electric 

energy is shown in fig.1. Doubly fed induction 

generator is used in this system, because it is variable 

speed variable frequency system and it leads to high 

efficiency. Two controller used in DFIG for 

conversion purpose named as rotor side controller 
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and grid side controller.[8] 

 

Fig 1: Equivalent circuit o DFIG 

2.1GRID SIDE AND ROTOR SIDE 

CONTROLLER: 

 Based on the variation of wind energy, 

controller have been operated .if the wind energy is 

low grid side controller extract power from the grid, 

then convert DC and transmit to rotor side controller 

through DC link. Then rotor side controller converts 

DC to AC and given as rotor excitation for generator 

and generated electricity transmitted to grid[9] . A 

number of pulse chosen is based on the power 

transferred. 

2.2SIMULATION OF WECS SYSTEM 

This system is modeled by equation of wind 

turbine as could be seen in equation below. In this 

paper variable wind speed turbine s used. Wind speed 

12 m/s is considered. If the wind of speed is variable,  

WECS should be used the buck boost converter[10]. 

If this case trigger signal should produce for two 

switches. This performance cause to system be 

complicated. 

Equation of wind turbine is shown below[7].  

𝑝𝑚 = 0.5 × 𝑐𝑝(𝜆, 𝛽) × 𝜌 × 𝐴 × 𝑣𝑤          (1) 

𝑐𝑝(𝜆, 𝛽) = 𝑐1 (
𝑐2

𝜆𝑖
− 𝑐3𝜆 − 𝑐4) 𝑒

𝑐5
𝜆𝑖 + 𝑐6𝜆   (2) 

𝜆 =
𝑟𝑤

𝑣𝑤
                                                        (3) 

Output mechanical power in watts is shown in 

equation(8). 

 

3. STRUCTURE OF SOLAR SYSTEM: 

 

Fig 2: Equivalent circuit of solar system 

Apart from wind, solar source is mostly used 

in industrial and home side applications. The solar 

system consists of solar panel DC/DC boost 

converter, Voltage source inverter, Filter and grid. 

Non linear relationship between V-I obtain from the 

below equation[11],[12] 

𝑣
𝑝𝑣=

𝑁

𝜆

ln(𝑖𝑝𝑣−𝑖𝑝𝑣 + 𝑀𝐼0|𝑀𝐼0) −
𝑁

𝜆
𝑅𝑆𝐼𝑃𝑉(4) 

According to related values equation (1) as follows 

𝑉𝑃𝑉=1.767 ln (
𝑖𝑠𝑐−𝑖𝑝𝑣+0.0005

0.00005
) − 𝑖𝑝𝑣           (5) 

By changing temperature , the coefficient will 

changes. Two sample of the changes are estimated in 

equation 6a and b. 

𝑣𝑝𝑣= 1.69ln (
3.005−𝑖𝑝𝑣+0.0024

0.0024
) − 𝑖𝑝𝑣        (6a) 

𝑣𝑝𝑣 = 1.82 ln (
2.83−𝑖𝑝𝑣+0.0001

0.0001
) − 𝑖𝑝𝑣      (6b) 

The combination of MOSFET with PI 

controller extract maximum power from panel. It 

increase the reliability of the system[13]. They 

extract power transmitted to the DC/DC boost 

converter. DC/DC boost converter consist of diode 

and IGBT switch 90V from the panel is boosted to 

180V by boost converter. The purpose of choosing 

IGBT is it have high frequency switching 

characteristics. Inverter which convert DC/AC from 

http://www.ioirp.com/
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the boost converter. According to the energy 

conversion and ignore the inverter losses, total of 

instantaneous powers in output of ac terminal must 

be equal to the instant power in dc terminal like[14] 

𝑣𝑑𝑐𝑖𝑑𝑐 = 𝑣𝑎𝑖𝑎 + 𝑣𝑏𝑖𝑏 + 𝑣𝑐𝑖𝑐  

The LCL filter used to filter unwanted 

component from the inverter output. Filtered output 

is transmitted to the grid. Lcl filters in this paper is 

designed by the idea in [15],[16]. 

 

4. PI CONTROLLER 

The main objective of the paper is to control 

the operation of the system when applying three 

phase fault. This fault management can be done by PI 

controller.[17] 

 Figure 3 shows simulated model of grid-

side controller. PI standard controllers are used in 

order to regulate the line current in rotational 

synchronous frame in internal control loop and DC 

voltage in external loop.  

d is active part of current and q is reactive 

section on current. In order to obtain a transformation 

from active power, the value of current reference q 

(reactive part) considered as zero[18]. PLL used in 

figure is to synchronize converter frequency with 

main grid. It is assumed that the harmonics produced 

by switching is zero[19].  

 

Fig 3:Equivalent circuit of PI Controller 

 

5. RESULT AND DISCUSSION 

Fig 4 shows that the output voltage of the 

boost converter extracted from the solar panel.90V is 

boost to 180V. 

 

Fig 4: Output voltage of boost converter. 

 

5.1 OUTPUT FOR SOLAR SYSTEM 

Fig 5 shows that the output voltage and 

current of the solar system.180V s convert to 140V 

by inverter. 

 

Fig 5:  output voltage and current of the solar system. 

Fig 6 shows that the output voltage and 

current of solar system with fault condition 

http://www.ioirp.com/
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Fig 6: Output voltage and current with fault 

Fig 7 shows that the output voltage  and 

current of solar system without fault condition by 

using controller technique 

 

Fig 7: Output voltage and current without fault 

 

5.2 OUTPUT FOR WIND SYSTEM 

This figure shows that the output voltage 

and current of the wind system of 580V. 

 

Fig 8: output  voltage and current of wind system. 

Fig 9 shows that the output voltage and 

current of wind system with fault condition 

 

Fig 9: Output voltage and current with fault 

Fig 10 shows that the output voltage and 

current of wind system without fault condition 

 

Fig 10: Output voltage and current without fault 

6. CONCLUSION 

In this paper a grid connected renewable 

energy resources and grid side controller has 

simulated. Control principles and modeling of the 

system has investigated. Output of the system 

displayed for three load arrangement. By means of 

showing load management and support of loads in 

developed systems, Fault management and control 

vision has showed. And energy storage operation in 

the moment of load respond and when loads have the 

changes has displayed. Of course it could be seen that 

in all conditions the system can continue to stable 

operation and loads are in good respond condition. 

 

http://www.ioirp.com/
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