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Abstract 

 

For fulfilling the global energy demand hybrid energy system is the better option. Hybrid energy system is the 

integration of wind, solar, hydro etc different renewable energy sources to that of existing transmission distribution 

system. This paper is a review on stability of hybrid power system. In this paper analysis of stability problem and 

different controllers which affects the output power of hybrid power system are discussed. The main problems of 

hybrid system is involved with stability and power quality. For these problems improvement many types of facts 

devices and other methods are used. Nowadays hybrid power system are increasingly used. The majority of the work 

is based upon the use of different controllers and controlling techniques which is used for maximum power 

generation of hybrid system with good power quality. 
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I . INTRODUCTION 

 

Hybrid energy system is the combination of conventional and renewable energy sources like wind, solar, hydro etc 

.These provide a clean and eco-friendly energy.These hybrid systems can be standalone or can be grid connected. 

The grid connected hybrid system are more reliable to deliver continuous power to the grid because if there is any 

shortage of power or fau lt in the renewable energy sources then the loads are directly connected to the grid. Since 

the wind and sunlight are not constant at all the time in a day these causes stability problem of hybrid system. For 

improving the stability problem in the system various types of FACTS devices are used. The UPFC, IPC, Fuzzy 

logic, SVC, STATCOM etc are used for maintaining the stability of the system. 

And for maximum power generation and continuous operation, maximum power point tracking techniques are used 

in which extraction of maximum wind and sunlight is done for generating maximum power of hybrid system. 

 

 

II. CONTROLLER FOR SOLAR AND WIND HYBRID POWER SYSTEM 

 

The major issues involved in wind and solar hybrid power system are power quality and voltage stability. As both 

the sources are renewable, the output of each source depends upon the nature. The wind speed is not constant at  all 

the time and also the sunlight varies throughout the day. In rainy season the solar power system will not operate.  

Due to this, voltage will not be constant and power quality is affected. For this different controllers are used to 

maintain the stability and to improve the power quality. The UPFC D-STATCOM, IPFC, SVC, SSSC ,Fuzzy logic  

controllers are used for power stability and for improving power quality. The Voltage stability of power system is  

reduced due to voltage swell, sag and the harmonics generated in the system. The FACTS devices are connected at 

the output terminal of the inverter before supplying to the load. These FACTS devices helps in reducing the 

harmonics present in  current waveform which  improves the power quality. The STATCOM used is a Static  

Synchronous Compensator used as a shunt compensating device for reducing reactive power compensation, 

improving the steady state of system and also transient stability. It is used both for the reactive and act ive power  

compensation.  
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Figure 1: Grid connected FACT system for power quality improvement 

 

 

 

 

 

 

Fuzzy logic controller for Hybrid system 

 

Hybrid system consisting of PV and wind are the main  energy sources. The output of PV is dc but output of wind  is 

ac, this ac is converted to dc by the help of inverter. The dc to dc converters are also connected in this system. And 

at the grid  side inverter is connected for changing dc to ac. The power is controlled  in  the system by the help of 

fuzzy logic controller. The Fuzzy logic controller reliable and stable. They have low power dissipation and  

optimized cost .They are based on fuzzy set theory and it is a non-linear control method. This is used for providing 

constant knowledge. The power is managed in the s ystem by fuzzy logic controller. There are 3 steps in Fuzzy  logic 

controller, these are 

1. Fuzzification 

2.Fuzzy inference system 

3.Defuzzificat ion 

 

 
 

Figure 2: Structure of Fuzzy logic controller 
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Figure 3: Block diagram of Hybrid system with Fuzzy logic controller 

 

 

Fuzzification includes designing of input and output membership function. The fuzzy data are obtained from the  

classical data. In Fuzzy inference system, the relat ionship between input and output membership functions is  

designed. The control ru les are combined with the membership functions. In Defuzzificat ion, the output of the  fuzzy 

logic controller is obtained. The lookup table is used for the value and by the help of different methods the value is 

calculated. 

 

III.IMPROVEMENT OF POWER QUALITY IN HYBRID SYSTEM WITH MULTILEVEL INVERTER 

 

The power quality of multilevel inverter depends on the number of levels. The main advantage of multilevel  inverter 

is that the output voltages can be generated with low harmonics. These inverters are used for high power 

applications .The harmonics causes the increase in current which results in increase of current in neutral. In hybrid  

system, the sources are first connected to dc-dc converter and then to mult ilevel inverters. Different topologies of 

converters are used, like Two -Level Voltage Source Converters; Three-Level Diode clamped Voltage Source 

Converters, Four- Level Flying Capacitor Voltage Source Converters and Series Connected H-Bridge Voltage 

Source Converters. The most commonly used mult ilevel converter topology is the diode clamped inverter, in this the 

diode is used as the clamping device to clamp the dc bus voltage so as to achieve steps in the output voltage level 

three, seven inverters can be considered. The low order harmonics amplitude will decrease when the number of level 

increases. Since high frequency harmonics are easy to filter so the inverter used is usually followed by a low pass  

filter. Thus the performance of mult ilevel inverters can be improved by reducing lower order harmonics. PI 

controller can also be used for regulating the DC bus voltage at a constant value. 
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Figure 4 : Block Diagram of Hybrid System with Multilevel Inverter 

 

IV. NEURAL NETWORK CONTROL FOR HYBRID SYSTEM 

Artificial neural networks are useful in improving efficiency of renewable energy system for solar energy.  The 

neural networks are used in time series forecasting for solar energy it is used for prediction of solar irradiance and 

also used for sizing application. Art ificial neural network (ANN) system are also used for maximum power point 

tracking (MPPT) and applications for PV power system. Artificial neural network is used for wind energy  

conversion system which is mostly dependent on the controlling of pitch angle of wind turbine. The se are used for 

the propeller of wind turbine fo r gain ing maximum performance from wind energy. ANN applications of wind  

turbine are used for the prediction of wind speed and direction. The architecture of an ENN includes the input  layer, 

the hidden layer, the context layer, and output layer . 

 
Figure 5 : Simple Elman Neural Network 
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Figure 6 : Hybrid power system with neural network controller 

 

 

 

 

 

 

 

V. MAXIMUM POWER POINT TRACKING (MPPT) IN WIND AND SOLAR HYBRID POWER SYSTEM 

 

Renewable energy sources are increasingly used due to limited use of conventional energy sources. The hybrid  

energy system consist of main sources but main ly used sources are wind and solar. These energy sources are of 

variable nature. The wind speed and sun light are not constant  throughout the day, it changes all the t ime. So there is 

a problem in extraction of maximum power from these sources. For extracting maximum power from wind  and 

solar, we use maximum power tracking system. Due to this the electrical power output of hybrid  system is increased. 

The MPPT used in  solar energy g ives the control signal to the dc to  dc converter and these controlled outputs is 

given to the grid or to the load. Similarly for wind energy also maximum power point tracking is used for getting 

maximum power by controlling  wind speed. The MPPT maximizes the efficiency of the system. There are many 

algorithms which help in tracing the maximum power point of the PV module. They are following: 

1. P&O algorithm 

2. IC algorithm 

3. Parasitic capacitance 

4. Voltage based peak power tracking 

5. Current Based peak power tracking 
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Figure 8: Tip speed ratio control of WECS 

 

 

VI. USE OF HYBRID FILTERS 

The power quality can be improved by the use of hybrid filters. The renewable energy sources are connected  to the 

grid by dc-dc converter and hybrid filter. The gate pulses for hybrid system are controlled by the help of hysteresis 

controller. By using synchronous reference frame the reference current fo r hysteresis controller is  obtained. The 

hybrid controllers are not only used for controlling harmonics and also for compensating positive  and negative 

sequence reactive power. Hybrid Filters are of d ifferent types, it can be of shunt active power filter and  passive filter 

acts as hybrid filter. It ensures the compensation of source current harmonics. Series and Parallel resonance are 

eliminated by this hybrid arrangement. The active and passive filters are connected in Series and the arrangements 

are connected parallel to the g rid. Because of these filters the non linear loads that produce the harmonic current are 

reduced. 

 
 

Figure 9: Block diagram of hybrid system 
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Figure 10: Hybrid filter connected to grid 

 

VII. ECONOMIC EVALUATION OF THE HYBRID SYSTEM 

 

The hybrid system cost maintains the capital cost , maintenance cost and replacement cost. By using renewable 

energy sources, mainly wind and solar , lower adverse effects on environment is done. The evaluation is done of the 

wind and solar hybrid plant connected to entire network. All analysis done by HOM ER software. The economic 

analysis is done by the help of life cycle cost method. In this method, it includes all cost that are involved over the 

life. This method is used for the hybrid power system. Thus economic evaluation is done of the hybrid power 

system. 

 

VIII.CONCLUS IONS 

In this paper review of the power quality improvement of hybrid power system is discussed. By using various types 

of FACTS devices. The Fuzzy logic controller is used for controlling the power in system and by making system 

stable. In th is paper also discussed about the maximum power point tracking method of maximum wind and sunlight 

for hybrid power system. The harmonics in hybrid power system is reduced and power quality is improved by the 

use of multilevel inverters. The artificial neural network is used for improving the efficiency of the system. Another 

method of improving the power quality in hybrid power system is by the use of hybrid filters. The economic 

evaluation of hybrid power system can be done by the use of life cycle cost method. 
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