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Abstract: Various power transfer technology is requested ac/electricity transformation to acquire a 

constant frequency ac power. Once the wind speed varies, the servo motor supplies a compensatory 

energy to keep constant generator speed. Within this paper, an optimum power tracking control plan is 

suggested. The suggested MPTC plan includes two control loops. The extra servo motor power can also 

be changed into electricity, and output in to the load. This paper presents a singular converter less wind 

turbine having a control framework that includes an excitation synchronous generator, magnet (PM) 

synchronous servo motor, signal sensors, and servo control system. The control system design concepts 

maintain power flow balance between your input and also the output and, concurrently, pressure the 

generator frequency to synchronize using the utility grid. Because of the problem in precisely estimating 

the wind speed, the suggested MPTC plan measures the motor output power because the reference signals 

to look for the generator output power. For any typical three phases, four rods excitation synchronous 

generator, the generator output power is controlled by the excitation controller, with the slip rings, using 

the appropriate excitation current delivered to the armature winding. The traditional motor current 

feedback controller can avoid immediate current stress towards the servo driver. The direct drive magnet 

synchronous wind turbine uses variable speed and power ripper tools technologies to satisfy the grid 

connection needs that have benefits of being gearless. Fraxel treatments continue to be put on the servo 

motor control to enhance the control performance. Experimental results show the suggested wind turbine 

system achieves high end power generation with salient power quality. 
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I. INTRODUCTION 

Based on the servo motor power magnitude and also 

the generator power, the suggested maximum power 

tracking plan controls the excitation field current to 

make sure that the excitation synchronous generator 

fully absorbs the wind power, and converts it into 

electricity for that loads. Wind turbine in grid 

connection applications, aside from doubly given 

induction generators, achieves these functions using 

variable speed constant frequency technology [1]. The 

wind generator provides mechanical torque to rotate 

the generator shaft through the speed-growing gear 

box. A firmware program was written to accomplish 

the utmost power tracking control and motor phase-

locking. Because the generator shaft speeds achieve 

the rated speed, the generator magnetic field is happy. 

The control signals, such as the generator current, 

current, grid phase, motor encoder, and output power, 

are thought and used in the micro-processor control 

unit (MCU). The servo motor controller plays a huge 

role in output power and grid current phase tracking. 

Utilizing a phase tracking control strategy, the 

suggested system is capable of smaller sized current 

phase deviations within the excitation synchronous 

generator [2]. The excitation synchronous generator 

and control function models specified for in the 

physical perspective to look at the presented functions 

within the suggested framework. The phase/frequency 

synchronization strategy blogs about the grid current-

phase and frequency using the generator’s feedback 

signals, and creates the position command with pulse-

type signals towards the servo motor driver. The 

MCU generates pulse trains of frequency command 

for that servo motor they are driving the servo motor, 

explaining why the generator can lock the generator 

frequency and phase within the phase command [3]. 

 

Fig.1.Proposed architecture 

II. METHODOLOGY 

The excitation synchronous generator and servo motor 

rotor speed tracks the grid frequency and phase while 

using suggested coaxial configuration and phase 

tracking technologies. The generator output can thus 

be directly attached to the grid network with no 

additional power ripper tools. A wind turbine in grid 

connection applications, aside from doubly given 

induction generators, achieves these functions using 

variable speed constant frequency technology. The 

suggested MPTC control product is characterized 

through the controller change generator output 

capacity to stick to the wind power fluctuation, 
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concurrently, maintaining output current waveform in 

phase using the grid [4]. However, most excitation 

synchronous wind turbines can't be connected straight 

to the grid, because of instabilities in wind power 

dynamics and unpredictable qualities that influence 

the generator synchronous speed. According to 

physical theorems, a mathematical model for that 

suggested product is created evaluates the way the 

control function performs within the designed 

framework. This research designs an analysis model 

in line with the electrical circuit, motor torque, and 

mechanical theorems. The traditional motor current 

feedback controller can avoid immediate current 

stress towards the servo driver. The suggested product 

is implemented on the platform composed of the 

MCU Texas Instruments TM320F28M35 

Experimenter Package and Code Composer Studio 

(CCS). There are two motors within the experimental 

system. Within the suggested framework, the servo 

motor provides controllable capacity to regulate the 

rotor speed and current phase under wind disturbance 

[5]. Fraxel treatments continue to be put on the servo 

motor control to enhance the control performance. 

This difference happens because the excitation 

synchronous generator stator coil resistance and 

inductance influence the machine power factor, 

although individual’s components consume little 

power. The wind turbine system can thus connect 

straight to the grid. Thinking about the distribution of 

every magnetic field phase, where the back 

electromotive pressure current should be multiplied 

with a corresponding sinusoidal signal. Within this 

situation, three resistances with wye connection 

because the isolated load were attached to the 

generator. Prior to the product is attached to the grid, 

some three-phase fixed resistance with wye 

connection is used because the resistance loading for 

that generator. Among general electrical motors, the 

3-phase PM synchronous motor has the benefits of 

high-efficiency and occasional-maintenance needs, 

the main reason controllable power for that servo 

control structure was selected within the research. To 

stabilize the generator output current, current, and 

output power, the excitation synchronous generator 

output power needs to track the input power variation 

and react immediately by modifying the excitation 

field current [6]. 

III. CONCLUSION 

The suggested maximum power tracking plan governs 

the exciter current to attain stable current, maximum 

power tracking, and diminishing servo motor power 

consumption. The machine transient and static 

responses over an array of input wind power are 

examined using simulated software. Experimental is a 

result of a laboratory prototype ESWPG demonstrate 

the practicality from the suggested system. Thus, the 

robust integral structure control (RISC) technique is 

selected to guarantee the current phase and also the 

frequency in phase using the grid. To see the system 

practicality, the transient responses for wind power, 

generator power, motor power, and generator shaft 

speed were measured. If the air dynamic happens in 

the wind generator, the servo motor responses for this 

change for maintaining generator speed constant. In 

line with the rotating magnetic field affection, the 

stator windings induce three-phase alternate voltages 

that have frequency in synchronization using the rotor 

speed. After that, the wind power system tracked the 

input wind disturbance while using suggested 

maximum power tracking method. Subsystems range 

from the wind power input, servo motor phase 

tracking control, maximum power tracking control, 

excitation synchronous generator, and grid 

connection. 
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