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1. Introduction – Today over 85% of energy is obtained from fossil fuels like oil, coal, natural gas or nuclear
energy generates a strong environmental pollution discharge greenhouse gas emission that cause irreversible
climate change or in the case of nuclear radiation pollution long term that is the problem today unsolved
storage of radioactive waste. Regarding technology systems decentralized energy production; there are
currently two types of systems with a strong presence: systems based on renewable energy and cogeneration
systems. These systems, encouraged by the government, have become an economically viable reality and are
therefore binding of fact.

   Renewable energy power systems can be a cost-effective alternative for areas with high electricity 
connection fees. It is also possible to connect renewable energy power systems to the grid, reducing the 
amount of electricity you need to purchase, or in some cases, allowing you to export surplus power into the 
grid. There are many renewable energy sources (Figure 1) such as biomass, solar, wind, hydro, and tidal 
power [1].  

   A wind-diesel hybrid system is any autonomous electricity generating system using wind turbine(s) with 
diesel generator(s) to obtain a maximum contribution by the intermittent wind resource  to the total power 
produced, while providing continuous highquality electric power. The existence of the Wind-Diesel 
generation system started in the later part of 20th century.   

Fig. 2. Schematic of generalized wind-diesel system  Fig. 1. Most sources of renewable energy 

The integration of two generating system relies mainly on complex controls to make certain of proper 
sharing of discontinuous wind energy and handy diesel generation to meet up the demand which usually 
variable in nature. It is also a major concern to reduce the environmental impact of diesel generation, which 
is advantage of the Hybrid Wind Diesel power generation. However, the penetration of wind power into small 
diesel-based grids is limited because of its effect on power quality and reliability. Figure 2 presents a 
schematic diagram of a generalized wind-diesel system [3].  

   Our problematic is one of the major challenges in industry today, is power quality problems and sensitive 

of loads. Presently, the majority of these problems are due to different fault conditions. 

   This paper focuses on the aim to answer a problem on the stability and power quality at the level of 
combination of Wind Turbine and Diesel Generator systems embedded D-FACTS systems such a DVR for 
sustained power generation.  

2. Principal Operation Of HEDS

The effective and hybrid use of these sources are very essential for the optimized power generation. The
main goal with these systems is to reduce fuel consumption and in this way to reduce system operating costs 
and environmental impacts. These fuel consumption savings are maximum with wind-diesel systems with 
high wind penetration, in which the diesel(s) generators may be shut down during high wind availability.  

The transportation cost of the fuel to the remote locations can be limited by effective use of this hybrid 
system by the optimal operation of the generations together.  
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in Wind mode to enable the reactive power compensation of the system without installation of any ancillary 
equipment, which is economic benefit in this type of system.  

The WDHS is being classified based on the Wind energy penetration level that is defined as: 

 (1) 

 Ep: Energy Penetration 

WTAE: Wind Turbine Annual Energy 

APED: Annual Primary Energy Demand 

The WDHS is classified as low penetration when EP < 20% and as medium penetration when 20% < EP 

50%. If the wind generation is capable of shutting down the diesel generation then it called High Penetration 
[6].  

Hybrid wind-diesel systems with high penetration of wind power have three plant modes: diesel only 
(DO), wind-diesel (WD) and wind only (WO).  

3. Operating Principle Of DVR

A Dynamic Voltage Restorer (DVR) is a recently proposed series connected solid state device. In this
case, it is normally installed in a distributed generation between the supply and the critical load feeder. Its 
primary function is to rapidly boost up the load-side voltage in the event of a disturbance in order to avoid 
any power disruption to that load. It injects a voltage into the system in series with the distribution feeder and 
in synchronicity with the voltages of the distribution system to regulate the load side voltage. The injecting 
voltages of controllable amplitude, phase angle, and frequency (harmonic) in to the distribution feeder in 
instantaneous real time via a series-injection transformer (Figure 3). The ‘missing voltage’ is the difference 
between the nominal voltage and the actual, it is calculated by a control systems and it send to switchers of 
converter source converter (VSC) to inject in series in low voltage distribution systems. [6]  

The basic idea of a DVR is to inject the missing voltage cycles vinj (t) into the system through series 
injection transformer whenever voltage sags/swells are present in the system supply voltage.  

      Fig3.Typical schematic of a power system compensated by DVR the 

power injected by DVR during voltage sag/swell mitigation is equal to:  

4. Wind Model

Wind energy transformed into mechanical energy by means of a wind turbine whose rotation was
transmitted to the generator by means of a mechanical drive train [4]. 

The power produced by a wind turbine is a function of the wind speed input to the system. In general, the 
minimum wind speed for generation of power is 4m/s and a maximum of 18 m/s. The mechanical power 
produced by a wind turbine it given by the following equation.  

 (5) 

 (6) 

 (7) 
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The major advantage of WDHS is that it can be operated based on the requirement, which is constrained 
with wind source. The Synchronous machine of Diesel Generation set can be used a synchronous condenser 



 Fig. 4. Variable speed of wind energy conversion system. 

 Fig. 5 Circuit diagram of wind diesel hybrid system in Matlab/Simuling 

5. Simulation Results

The circuit diagram employed for modeling medium penetration WDHS it shown in figure 5   simulated
using Matlab/Simulink. 

The wind generation system it modeled as an asynchronous generator connected to a wind turbine block, 
customized from Matlab/Simulink library.  

The performance of the DVR for different supply disturbances it tested under various operating 
conditions. Several simulation of the DVR with proposed controller scheme and new configuration of it have 
been made.  

The problems due to the large-scale integration of wind power plants into power system increase the 
difficulty to participate in the system services and to stabilize the electrical grid strongly dependent of the 

supply-demand balance. 

Fig.6. Sags/swells voltage compensation in single phase of system/   Fig.7Sags voltage compensation in biphase system

The results of the most important simulations are represented in Figures 6-7. 

A case of voltage sag and over voltage in single phase, are simulated and the results are shown in figure 6. 

Figure 6(a), shows a reduction of 35% of voltage at 0.05s and it is kept until 0.2s, with total voltage sag 
duration of 0.15s and an over voltage presented between a 0.25s and 0.4s, with a period at time is 0.15s. 
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Observe that the DVR quickly injects the necessary voltage components to maintain the load voltage. Figure 
6 (b) and (c) show the voltage injected by the DVR and the compensated load voltage, respectively.  

A case of voltage sag in bi-phases and three phases are simulated and the results are shown in figures 7. 

6. Conclusion

We propose in this paper a new approach of this domain by using the FACTS systems like a useful tool
for mitigation of voltage unbalance in distributed generation. This proposition is for the role of improve the 
power quality in wind-diesel hybrid systems to protect the sensitive load caused by integrating the wind 
power in supply system. The simulation result in this paper shows that un-balancing of the whole system is 
improved.  

    Last decades, Renewable Energy Sources (RES) and their implementation as Distributed Generation 
(DG) have attracted a lot of attention all over the world. Both are considered important in improving the 
security of energy supplies by decreasing the dependency on imported fossil fuels and in reducing the 
emissions of greenhouse gases.  
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