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ABSTRACT: 
 

The power electronics converters (PECs) presents the base or the modern renewable energy based power system 
since they are the fundamental control element for interfacing of numerous resources forming a micro grid. PECs 
are also utilized for power quality enhancement of a grid connected hybrid system. This paper presents an 
architectural survey on various topologies for interconnected solar/wind hybrid system and their control issues 
are also been addressed. The topologies available in literature for stand-alone and grid connected hybrid 
PV/Wind has been presented. The different approaches for hybrid PV/Wind design and control strategies for PECs 
are also briefly addressed. 
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1. INTRODUCTION 
 

Most AESs are environmental dependent hence they possess unpredictable and fluctuating 
characteristics. But since they are environmentally friendly which makes them highly popular for power 
generation in present day alarming situation of global warming. Another big hurdle in mass installation 
of AES is their low efficiency typically when compared to traditional generation. Hence, a promising 
technology is required for integrating multiple sources which can provide a more reliable and 
sustainable hybrid system [1]. The integration of various AESs among themselves and also with the 
utility system PECs are the best solution [4, 5]. The fast development in the technology of PECs for 
integrating AESs is one of the active areas of research which is increasing the possibilities of easy, 
efficient and cost effective power generation and utilization of AESs as compared to traditional power 
sources [2, 3]. 

Various architecture and control topologies have been proposed in literature on integration of 
wind and solar energy systems and their hybrid combinations for power quality improvement when 
operated in a stand-alone as well as grid connected mode [6]-[8]. The technological development for 
their control issues including economical and efficient operation has also been discussed [9]-[11]. In 
addition to these different types of generation side control of hybrid system to increase the efficiency 
of system by using Maximum power Point Tacking (MPPT) methods is also presented. There are 
different methods for MPPT tracking of wind and solar systems which have been discussed for Hybrid 
PV/Wind system. The AESs have broad two applications one is self-consumption; in which they act as 
a source for local or remotely located loads and in another type they acts as a supportive energy source 
to the grid in which they feed the peak demand or acts an alternative sources at the time 
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when grid power is unavailable. In the first case they have both DC and AC bus linked as shown in Fig. 
1 [12] and in second case they have typically connected AC link and all the controls are available at AC 
side to synchronize with the AC connected system, as shown in Fig. 2 [13]. In both above mentioned 
conditions the required controls are provided by PECs for stable and reliable operation of the hybrid 
system. 

 

 
Fig. 1 Typical configuration of the DC and AC bus linked hybrid AESs. 
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Fig. 2 Typical configuration of the AC bus linked hybrid AESs. 

 
2. DIFFERENT ARCHITECTURES FOR HYBRID AES 

 
Due to the versatile behavior of AES, they possess different set of physical components and 

operating characteristics. It requires proper design architecture, to have a planned framework for 
interfacing them to make hybrid system. Properly designed topology comprises of loads and 
intermediate storage device which are integrated in such a way, so that they can operate and exercise 
control independently. The most common architecture for hybrid AES are DC coupled and AC coupled 
which are explained briefly below; 

 
 

 DC COUPLED HYBRID SYSTEM 
 

In this system the power generated from AES is connected to the DC bus and supplies the local 
load as shown in fig.3 [13]-[15]. This type of configuration require DC-DC converter to meet the load 
requirement. The load connected are generally DC type such as residential load, street lightening, water 

pumping, electric vehicle charging, storage devices etc [16]-[18]. 
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Fig. 3 DC coupled hybrid AES system 
 

 AC COUPLED HYBRID SYSTEM 
 

In this system the power generated from AES is connected to the AC bus and in addition to 
the DC-DC converter it also requires DC-AC converters to meet the grid integration requirements 

Shown in fig.4. The DC-AC converter serves the grid requirement in maintaining stability and 
reliability in grid tied mode [19]-[22]. The DC-AC converters are designed both at power frequency 

of 50 Hz and high frequencies of kilo hertz. 
 

 
Fig 4. Hybrid AES configuration of AC coupled System 

 
3. AES SIDE CONTROL TECHNIQUES 

 
Generally all the available AES produces DC power and to enhance the capability and 

maximize the generated power, control techniques are utilized at AES side which is generally called 
Maximum Power Point Techniques (MPPT). Since the power generated from AES particularly PV and 
wind varies with the environmental conditions like solar irradiance and wind speed [23]- [27].MPPT 
track the point of maximum output at the operating point and feed the gate pulses of boost converter. 
The boost converter boost the generated output voltage to level which can be fed to the load or can be 
supplied to the DC-AC converter. General block diagram of MPPT control is shown in Fig.5 with boost 
converter (any DC-DC converter can be used) for wind/solar and input variables of MPPT block depend 
on MPPT methods. Broadly MPPT techniques can be classified as Perturb and observe, Incremental 
and conductance, and modified version of the above mentioned techniques. In this paper these 
techniques has not been discussed since this is not the scope of the paper. 
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Fig. 5 Basic Diagram of MPPT control 

 
4. CONCLUSION 

This paper present a brief overview of available architecture of hybrid AES and their control 
topologies. Controller to overcome intermittent behavior of various AES has also been overviewed. 
Several aspects of the hybrid AES configuration and control to grid-tied operations are briefly 
reviewed. It is worthy for the hybrid system to have efficient interfacing of power conversion circuits 
and controllers strategies to meet the load demand and to maintain the power quality. 
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