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Abstract: A control scheme for integration wind energy conversion system into the utility grid is presented. As
the performance of WECS depends heavily on climate condition and wind speed, integration into the grid is
difficult. A suitable control scheme of WECS is required for satisfactory performance when grid connected.
Several voltages and current controls that stabilise the system has been discussed earlier. Here, a PID controller
in the system is tested under deferent weather conditions. A pitch angle controller module with PID control is
developed in this work that is suitable for wind power conversion system. Then, the system behaviour and
performance are studied. The system stability is also considered when there is a change in pitch angle or a fault
in the system. This paper advocate that the proposed PID controller gives a good performance.
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1. INTRODUCTION:

The wind energy system is free kind of a green energy that is sustaindbleanaustible energy from the solar-
powered. The wind comes with the irregular warming of the air by the suchahecteristic of the earth's terrain and
circulation of the Earth. Wind flow is adjusted from the earth surface and envir@irsttis and construction type.
By utilising this flow of air, or movement power, and when harvested edtivenient wind turbines, allowing the
producing of electricity. Terms of wind energy or power production represetdgkehat the exploitation of wind
energy in order to reach into mechanical or electrical energy [1].

Wind energy has increased continuously to participate in the share of power genéaatiansport power generated
from wind power plants (pilot projects) networks AC, and the perceptibigbfdirect current voltage endings multi-
systems (HVDC) as the backbone in the future to generate energy fronrtipedh super wind network connectivity
with various AC and countries mainstream networks. Control scheme coordinatibre fgilot projects abroad

connected through multiple endings HVDC systems is able to contribute to the obtitrlfundamental frequency
of the AC ground networks|[2].

It becomes assess power quality (PQ) is an essential part in the integfaimgtwork of wind power systems. To
provide an accurate estimate of the conditions of the network, it is desiglile@dton test platform to assess the
ability of commercial tools separatist party[3]. The integration of wind power $mall-scale facilities with installed
wind turbines and represent as generated power sources. Since wind power candbedraegiomer service load or
enter distribute clean energy area, we introduce a theoretical schena¢ tis g#fine the purpose of wind energy and
present trust over the long term. This proposed design in controlling the simpteaiclynadel which will increase
the earnings forecasts for the benefit of the green and easily implemented on thd4itdimstudy the fundamental
properties of the operating system integrated with a microgrid familiaiisedj the grid, and also prepared a platform
on a laboratory scale. Comparative experimental and simulation results reveaktlhetson to be an integrated
system to maintain a stable power-saving operation under diverse operating situatiamgngnthe proposed
microgrid [5].

The design of the converter is to integrate renewable source such as wind systédma giith Generally, the energy
of renewable power systems is always inconstant in real life.

This requires the insertion of an interface, such as simultaneous networradas to synchronise and regulate the
sustainable power system to the grid.

Phase locked loop is used (PLL) is applied to manage the synchronisation of thiek i@fwAchieve the method to
obtain the greatest output of mechanical power which can be produced from wingdwabispecific wind rate and
integrate the produced energy to the utility is a challenging area. A permaamamet synchronous generator is a used
generator, which is also a changeable speed generator. Also, the pitch anglecantsed to allow the stability of
wind power conversion and protect it from mechanical damaging [7].
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The suitable control structure when the wind producers supply a large part of the binelevayTa record low in
demand to compel generators to participate in accordance with the wind energy available anly hotthe
classification of the generator load.

The control network connection by energy conversion, and also to connect HVDCJ2]. Prfioposaiable speed
sensor system less control for permanent magnet synchronous generator (PMSQ) thebugh back to back
converters for wind power generation. back to back converters for pawer system. The side inverter controller
system uses a proportional-integral (PI) control with the current separatiassfagupling line voltage feed forward
compensation disorder. Also, the estimation of the positive angle series corttiel ddyserver, including the case of
voltages asymmetric and automatic transfer meaningless method[9] from an integtatedk to stand single, and
vice versa is used to filter D unit to extract strongly on the \isleage positive flow followed and a phase-locked
loop. Study the effect of control doubling feeding the induction generator and prtebdity rotor angle. It is
proposed to control all of the rotor-side converter strategy and the netiderkonverter of DFIGs to decrease the
impact on the performance of the system [10].

Study the effect of control doubling feeding the induction generator and prsteddity rotor angle. The Wind
turbine depends on the flow of air, which itself is depend on the speed thiews#uation and local influences. This
leads to the corresponding differences in the initial energy supply across dithttines have no effect. Production
cannot modify through decrease the generation of electricity. Thus only therketre not affected by fluctuations
on the side of energy consumption, only in the case of nutrition is coordinated frormthéuvkiines - from the
influence of weather on energy supplies [11].

A control technique to integrate the distributed generation (DG) resources to theudlifywhich can be compensate
reactive, active, and harmonic load current components while linkage of DG lithiesgower grid. The performance

of the control method in distributed generation enforcement is demonstrated fog #edmaximum energy from the

distributed generation into the network, while, the rise of the power factbeaietwork. Decreased total harmonic
distortion of grid current in simulation and real-time situation under relentless statusrardtevorking cases is also

studied [12].

Here a simple PID control is proposedwhich improve the performance of the sybemtested under a varies
conditions.

2. MODELLING CONTROL OF WIND TURBINES CONNECTED TO THE GRID:

In this paper, the effectiveness of PID controller in the system under different weather conditioysedgtid], using
a pitch angle control Mechanical strength arrested (in W) of the (VSWR) is:

pm=0.5-P-Ar-Vy,CP-(y,B) 1)

Whenevep air densit(%), Ar is the area code effect, Is the wind spéed) , V;, is the speed of wind turbine

the(%) which are the dimensions (VAWT) power plants. Power plants (VAWT) is given by:

Co(@r, B) = c1(c2p —c3- B — ¢4 S — ce)exp(—cy0i) (2
In which
Pt =A+cg P —co(B2+ 1))
2= (Rpy - Wpe)Vi" (4)

Wherew,,,is the angular speed of the wind, the wind speRgl,jss the blade radius (m), thés percentage of the tip
speed, ang@ is blade pitch anglés;, cy) also are the fixed coefficients Of.

Pitch Angle Control

Wind turbines can work with both steady speed and irregular speed. The pitch fooribrelchangeable-speed wind
turbines attained a distinguished consideration during the last decade. Theiomotorathe development of variable
speed wind turbines recently is to reduce of both the mechanical structurererals® acoustic pressure, then
availability to regulate active and reactive power. Indeed, inconstant speesgpraises the dynamic performance
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and decreases the drive train torque and forces the producing flow to be unstable. Thusadhef gotth angle is
critical to get the rotational speed constant. A little deviation in the pitch angle can produanaivexthange on the
output power.

3. SYSTEM DESIGN OF THE WIND TURBINE:

In this part, classical pitch angle control design, use the proportional andhlirfé@ controller is debated. The
system design of the turbine is clarify in the following fig.1.

The input is the generator speed(Wrl) which is reference of summing point and the fedgitabkangle is given to
summing point. Then the error is fed to PID controller to make the WECS blbekpiich angle of wind speed in
degrees and the rate limiter is limiting angle of the pitch. The output is the generator terminal

(1) h@—b PIDG) > ﬂl” > » (1)
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Fig. 1. Pitch angle controller scheme

4. SSIMULATION RESULTS:

The PID controller for integration of wind system into a grid is developed and analysed bgfusing
MATLAB/SIMULINK utilising block set of the power systems.
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Fig. 2. Pitch Angle control system
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As given in Fig.3, the current and voltage in stable and give a good response, but the gtatde isnd it is not
disturbing. So that the PID controller is only applied to solve the problem of voltage varidhiontwaffect the power
guality as depicted in Fig.1.
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Fig. 4. Simulation result of wind turbine Generator
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5. CONCLUSIONS:

The paper presents control model for integration wind energy conversion systeheintdity grid. This model is

count on the basic circuit of the wind energy system and integrated into thénawithg the effects of regulating
pitch angle. The system behaviour and performance are studied. The controllerisysaésed on pitch angle with
PID-controller ensure the regulating power in case of fluctuating the weathieh is then integrated into the AC
utility grid by DC/AC inverter. The results show a fair degree of relevance todapesed theory.
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