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Abstract- In this paper, generation system of combined 
and hybrid wind/PV system has been designed. It is 
supposed that we are going to minimize the annual cast of 
stand-alone system during recent 20 years. There are 
certainty factors in this paper, which can reach to 
favorable designing by using them. Also the type of used 
inverter and the best choice of battery in order to have the 
favorite system have been discussed. The main aim using 
of Simulink is that suitable for control process and 
compensator designing, which the hybrid control system 
is presented for a part of Iran electrical network of Iran. 
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I.  INTRODUCTION 
As human and different industrial society expands, 

demand for energy sources is increasing too. On the other 
hands, fossil sources are about to finish. These sources 
from the point view of the quantity are limited and also 
they pollute the environment. Thus, in recent years 
tending to use new and renewable energy sources has 
been increased. Wind and solar energies are the most 
certain  available  energies for remote and rural regions 
[1-3].  

Predictions of power generation of wind and solar cells 
are very difficult, because they seriously depend on 
climate changes. But using hybrid system can be a 
suitable way to reach economical solutions against costs. 
On the other hands, we can use power-saving energies, 
such as batteries to decrease or even get rid of power 
fluctuations. The suitable sizing for power-saving system 
depends on the amount of power generation and loads. 
Here, the hybrid wind/PV/battery system for some special 
parts of Iran electric company has been discussed [4-6]. 
 

II. HYBRID SYSTEM PV/WIND 
The system used in this paper consists of three main 

power wind turbines, solar and saving batteries, which 
complete each other in hybrid system and supply the 
loads in certainty condition. 

 
 

Figure 1. Block diagram of a hybrid wind and PV systems 
 

A. PV Unit Modeling 
The PV system consists of PV modules, which are 

connected to each other in parallel and series. Parallel and 
series resistance are indicators of loss related to 
semiconductor and connection structure. If the parallel 
resistance is too big, it can be ignored output of solar 
cells according to intensity of sun radiation is calculated 
by following equation [7-11]. 

.1000pv pv rated mppt
GP P η= × ×  (1) 

whenever vertical and horizontal radiation of sum is 
possible, vertical radiation is obtained from below 
equation: 

( . ) ( )cos( ) ( )sinpv v pv H pvG t G t G tθ θ θ= +  (2) 
G is defined as vertical and horizontal radiation in cell's 
surfaces (W/M2), Ppv stands for rated power per each cell 
in G=1000 and mpptη   is the DC/DC converter efficiency. 

In electrical MPPT analysis mode, the most power of 
solar system is obtained by open-circuit voltage. The 
practical way of calculating favorite operation voltage of 
system and PV open-circuit voltage is following equation 
[12, 13]: 

0
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 (3) 

where KT is co-efficient of sun cell materials. 
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