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 One of the confrontations with increasing demand on power in the entire 

world the methodologies of provided power divided into traditional methods 

against renewable methods. This article presents a simulation model to 

estimate the integrated power from vertical access wind turbine (VAWT) 

stages of development of a simulation model of local power supply system 

(LPSS) with (VAWT). However, wind power is one of the quickest 

developing advances for the sustainable power age. Disturbingly, in the 

ongoing years a few instances of corruption on telecommunication systems 

frameworks have emerged because of the presence of wind ranches, and 

costly and in fact complex restorative estimations needed. The grade of 

variation of power verified according to the grid size. The parameters were 

taken in the study through the preparation of the model are (efficiency, cost, 

and system response) compared to the benefits against disadvantages when 

combining the two systems to achieve a high performance of the power 

stability. 
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1. INTRODUCTION 

Wind power is the most developing power source of renewable providing power that generated 

electrically by electromechanically movements with not using fuel ingesting and without effect on the 

environments. There have been located in many block buildings that have executed wind power turbine 

systems through outsized wind turbines in farms there is huge established due to the requirement and 

predicting wind speed with direction condition according to the height of the building. However, there has 

been no efficient model for looking at wind turbines in vertical access wind turbine (VAWT) against 

horizontal access wind turbine (HAWT) combining with energy produce then results from the analysis. In 

spite of the fact that the basic obstruction cases are not normal, if they happen when the wind farm is 

introduced, the posteriori restorative estimations are typically actually intricate and/or cost restrictive. 

Conversely, the expectation of the possible effect of a wind farm on the media transmission administrations 

before its establishment permits the arranging of elective arrangements so as to guarantee the concurrence 

between the breeze turbines sand the media transmission administrations.  

https://creativecommons.org/licenses/by-sa/4.0/
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VAWT may likewise be a more conservative answer for enormous seaward establishments, which 

has trigged Sandia National Laboratories to restart their VAWT research program. Moreover, late outcomes 

demonstrate that upward hub turbines can perform preferable in ranches over even hub turbines. The material 

utilized for building a rotor VAWT is about something very similar or less contrasted with a HAWT of the 

relating size. Be that as it may, the general construction of the VAWT will be easier [1]. 

This potential effect must be broke down in a made to order premise, considering the specific 

highlights of every establishment and the included administrations, for example, the precise area of the wind 

turbines and the communications framework, terminal time and geology, media transmission towers stature, 

administration recurrence and adjustment, transmitting frameworks qualities and gathering conditions. A 

whole turbines models computation on power providing to customers simulation such as smart grids wishes 

to be able to adapt with these systems considered as a potential model providing design solution [2].  

The logical objective with this examination has been tested confirmation of vertical axis wind 

turbines. Trial results are significant since they show the conduct of the total framework under practical 

conditions, which can't be concentrated in a research center. The reproduction tests introduced in this work 

help to examine and foster the best execution of the VAWT framework identified with field tests. 

The methodology presented in this article permitted estimating diverse required boundaries of the 

rotor arriving at a consistent state. The model gauges the current of the rotor, which relies upon the heap 

applied to the rotor shaft. Moreover, the simulation model estimate in this paper parameters is not only 

depending on the physical design of the blade of the wind turbine such as the rotor speed, the load in the grid, 

and the motor type in rotor the wind turbine through the blade speed ratio and the power coefficient. All the 

other HAWT simulation tools do not integrate these sufficient parameters. Instead, the VAWT prevailing 

models suggested the average power production as shown in the response with efficiency according to 

demand load power [3]. However, a novel classification method will be used to separate and compared 

different turbine systems in further work [4]. The paper is organized in the following order. Section 1 

introduces the study, followed by section 2, which details the materials and methodology for the simulation 

experiment. Section 3 explains the results with discusses them, and section 4 concludes the current study. 
 

 

2. METHODOLOGY 

The destination of renewable using wind energy converters (WEC) is to convert the kinetic energy 

mode of energy natural wind for electric energy and applied it to an electrical smart grid depending on the 

load requirements for that the model shown the best simulation of integration of diesel power station with 

VAWT using in a grid to feed the diminution of electrical energy causing because of load on the grid [5]. 

Today, the huge majority of renewable wind turbines are HAWT contain three-blade against VAWT for 

benefits of the companies if compare to the advantages and disadvantages of many WECs include a gearbox 

to minimize the essential generator torque with considering the blade size and angle. These studies provide 

mathematical concerns a wind energy transformation system established on a vertical axis wind turbine 

(VAWT), with gearbox synchronous motion by load requirements even in low wind speed of wind a 

relatively hybrid grid connection strategy [6], [7]. 
 

2.1.  Analysis of the proposed model 

The most society in over the entire world is highly subordinate on the affordable cost to produce 

energy. A major part of this power is achieved from nuclear energy in developed countries and on fossil fuels 

in most the remain countries [7]. The expenditure of fossil fuels has various negative environmental 

influences and resources of this energy going to be limited [8], [9]. Wind power has huge advantages the 

most important on the reduce emissions of gases on the environments and other waste oil products [8]. 

Demanded to increase on fossil fuels, wind power is renewable technologies is formerly the second most 

cost-effective [9]. 
 

2.2.  The advantage of the proposed model 

 The major advantage is the VWTA can be used in a grid that because of the structure of the turbine can be 

established on building to provide wind farm in less area this not be able in HAWT systems. 

 The blade size and angle in HAWT for those requirements for an open area with the long stand to left up 

the turbine generator. The VAWT will the rotor structure on roof building or on standing less length of 

the stand using in HAWT. 

 The cost of manufacturing of HAWT for one unit can build more units of VAWT depends on generation 

capacity comparing to design of turbine. 

 The most important is to compare between the HAWT and VAWT to combine the generation power with 

the main grid as called non-isolated mode (NIM) by using a motor can work with as an alternative with 

most common asynchronous and synchronous turbines. 
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2.3.  Doubly fed induction motors (DFIM) 

Several applications that depend on a limited speed range, permitting a decrease in the size of 

turbine wind for that this motor will achieve the required goal of the simulation proposed in the model of  

the supplying power electronic then gives the references converter as changing load with asynchronous 

proposed [9], [10], in a variable-speed generation the torque of the rotor increased as estimated the value of 

power by collecting of the voltage and current response by using mathematical (1). 
 

Tem =3P/SWs - VloadIcos[ϕ] (1) 
 

Where:  

Tem: Torque generated in DFIM 

SWs: Switch converter when load increase 

Proctor: RI2 shown increasing current according to the speed of the rotor 
 

Preactive : VloadIcos[ϕ] (2) 
 

The simulation model contains the static part and dynamic part for the classification into: steady-state 

simulation circuit. 
 

2.4. Dynamic simulation circuit 

Machines that called asynchronous is a doubly fed induction motors (DFIM) or doubly fed induction 

generators (DFIG) are utilized for most wind turbine applications as they work in the wide speed range. This 

methodology takes into consideration an impressively more modest turbine size [11]. Schematic in the Figure 1 

represented the suitable control strategy within the grid load charge of magnificent the mandatory alternating 

current (AC) through rotor voltages value to control the complete DFIM operative point and to perform  

supply-convertors the power exchange through the rotor to the load grid [11]. Moreover, Figure 1 presents the 

ideal control technique utilizing the matrix load, moving toward the charging control by rotor voltages of 

DFIM at working focuses just as controlling converters by the matrix stacking. 
 
 

 
 

Figure 1. Configuration of DFIM with grid and turbine 
 

 

2.5.  Steady-state simulation circuit 

In the simulation design represented of the changing the parameters in each stage for that the impact 

changing according to state, rotor and speed of rotor according to the load not according the wind speed as 

used in HAWT for that this system applied efficiency can reach up to maximum value or approximately 

equal from the diesel generation electricity station [12], [13]. 
 

ws = wr + wm (3) 
 

where:  

ws : Stator frequency of voltages and currents, wr: Rotor frequency of voltages and currents 

wm : Rotor electrical speed 

When the rotor electrical speed changing according to the shaft moving depends on the pole relation shown in (3). 
 

ω_m=p Ω_m (4) 
 

where: The (p) represented an electromagnetic pole. 



TELKOMNIKA Telecommun Comput El Control   

 

Mode NASA blade used to calculate the power generator for (VAWT) by … (Ibrahim Amer Ibrahim) 

1995 

The (Ω_m) shaft moving in rotor for the previous in (2) that according to the variable signal 

represented for that the operation of simulation will divide into three modes with the slip of the rotor [14].  
 

s = (ω_s-ω_m)/ω_s = ω_r/ω_s (5) 
 

The operation modes in the entire previous wind turbine depending on the speed variable relating to 

wind direction and design of blade all these parameters considered in design also the energy generation via 

VAWT to made accurate results for the simulation against HAWT [15]. Figure 2 shows the aerodynamic 

design wind turbine VAWT. 
 

2.6.  Simulation algorithm 

The simulation model calculates the integration power requirement through the VAWT in the grid to 

compensate for the increasing demand from the load, to determine accurate power production of the system 

by giving the values of voltage and current before and after the rotor generation the energy till reaching the 

steady-state model. During the model initialization, the MATLAB program reads the voltage stator, current 

stator, the speed of rotation, and the reference value of parameters [16], [17]. 

In Figure 3, shown the grid required for integration when the load reached (Tem *0.5) for this the 

simulation increase the speed of rotation rotor instead of that the torque will be increased until a reach the 

synchronization by supply the required power to gird [18]. Having, Ir; Rotor currents. Vs; Stator voltages, 

Tita; Rotation angles, Omega_m; Rotors speed, Tem; Electromagnetics torque. Figure 4 shows the 

oscilloscope registered measurement parameters, In which, Omega_ref: Reference rotor’s speeds; iqr: The q 

component of rotor’s currents; iqr_ref: Reference q component of rotor’s currents; idr: The d component of 

rotor currents; idr_ref: Reference d component of rotor’s currents; vdr_ref: Reference d component of rotor’s 

voltages; vqr_ref: Reference q component of rotor voltages; Is: Stator’s current‘s. 
 

 

 
 

  

Figure 2. The aerodynamic 

design wind turbine VAWT 

Figure 3. The control portion when VAWT integration the power grid 

 

 

 
 

Figure 4. The measurement parameter via simulation 
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3. THE RESULTS 

This section details the results of the simulation experiments. The results listed below were based on 

the simulation experiments. The elementary active power stability of the DFIM makes known that assuming 

a motor speed according to the load alteration, the calculation of the stator mode in active power (Ps) and the 

rotor active power in wind turbine (Pr) [19]-[21], is equal when (ω_m=ω_s) to reach up the ω_r= 0 the 

mechanical power in the shaft equal to (Pm). 
 

ω_m= ω_s/ω_r= 0/s=0 
 

The circumstance is outlined by the (5) with Figures 5-7. 
 

 

 
 

Figure 5. The measurement rotors speed increasing through load 
 

 

 
 

Figure 6. The measurement rotor torque response 
 

 

The control of the DFIM current response during the stator voltage and current stated providing 

measurement level increasing the rotor current will reach the steady-state are then stability the current 

response as shown in Figure 8. It is necessary to separate the result from the simulation into two different 

scenarios [22]: the grid connection operation (GCO) and the stand-alone operation (isolated mode). 

Among the different researches try to get the best generation of energy within the methods of 

renewable energy methods (water flux, wind flux on the turbine, solar energy, and steam energy) all these 

methods depended on build big turbines to give the must and cover the increase of power requirements for 

that they depending on same concepts of AC/direct current (DC)/AC or DC/AC converters, in the algorithm 

used in a simulation controlled on the rotor current loop response according to alternative the axis vector with 
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increasing the rotor speed and stability of the torque. Supporting the force dependability as addressed by 

Figure 9. 
 

Irmax⩾iqr2 + idr2 (6) 
 

where: 

iqr2: Axis coordinate  

idr2: Vertical coordinate 
 
 

 
 

Figure 7. Stator voltage response 
 

 

 
 

Figure 8. Stator current response 
 

 

The simulation model implemented in the integration of the energy in the grid is mainly proposed to 

predict the performance of medium or small scale of VAWTs that are either grid joined or building-connected 

wind energy conversion systems [22]. The simulation model test the electricity capacity can supply it through 

the turbine from (2000-3000 Kw) the simple approximation algorithm VAWT tested.  

Our information obviously shows that covers further develop the force yield of vertical pivot wind 

turbines. The outstanding force yield acquired from speeding up the breeze turbine is pivotal to make a 

proficient housetop wind turbine. The main thing we closed is that the nook ought to be planned dependent 

on the breeze turbine plan. Each wind turbine configuration performs distinctively relying upon the idea of 

the cover. However, human brain could be considered as an electric generator through a complex chemical 

processes [23], [24]. It is estimated that a VAWT turbine may produce more electricity volume due to the  

pre-estimation of load during the peak demand periods in the grid [25]-[30]. 
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Figure 9. Rotor current when reached steady-state response 
 

 

4. CONCLUSION 

A simulation model for wind energy conversion systems has been implemented to compare the 

VAWT and HAWT by using Matlab Simulink to measure the different parameters until reaching a steady 

state. The system estimates the current from rotor for depending on the load applied on a system connected to 

the grid for that the variable to reached the steady-state is (rotor speed, torque, the coordinate of “iqr, idr” and 

Synchronization). The VAWT turbine systems for various kinds of outlying areas produce about 50% more 

electricity because the turbine gives the estimated load. They are capable to achieve more power-electricity 

cost savings than the power manufacturers that the systems essentially produce, declining peak electricity 

demand. It is estimated that a VAWT turbine may produce more electricity volume due to the pre-estimation 

of load during the peak demand periods in the grid. 
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