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Abstract: This paper proposes a reinforcement learning (RL) method based maximum power point tracking (MPPT) 
algorithm for wind energy conversion systems (WECS).Due to the non-linear properties of the wind generator, the 
architecture takes the MPPT approach to track the effective power generated from the wind systems.This article 
presents the design in MATLAB/Simulink for WECS.Since RL helps the WECS to improve by direct interaction with 
the atmosphere, it requires no information of wind turbine specifications or wind velocity information.The key part 
of this role is the DC-DC model that is built in very detail, which enables the performance of the MPPT controller to 
change the voltage input of the converter to control the highest wind power system point. 
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I. INTRODUCTION: 

Demands are now increasing rapidly for clean energy resources. Wind power and solar resources are the 
most common. These also provide free and safe benefits. However, compared with renewable energy 
of solar, wind energy prices are lower while the installation. The key issue with wind turbine is that it has 
an intermittent supply and thus other power supplies can sustain it. 

The systems for WECS use a wind turbine and an energy conversion system to transform wind power into 
various sources of electrical energy. Due to its small dimensions, highly energetic density, low 
maintenance requirements and easy control, the PMSGs are becoming increasingly common.The wind 
power system's output voltage varies with the airspeed. Because the wind turbine is not predictable, it is 
a challenge to continuemost wind power outcome at all wind speeds. Thorough research exists on 
methods for monitoring the optimum wind energy point known as the MPPT algorithm.Due to the non-
linear properties of the wind generator, the architecture takes the MPPT approach to track the effective 
power generated from the wind systems. 

The WECS system, evaluate and quantify the optimal speed ratio for both wind speed and rotor speed. T 
he flawless logic control is used by the function insensitivity to increase efficiency. This is an easy form, 
but has the disadvantage such as the correct value of wind direction is complicated and costly and the 
TSR relies on the features of the wind energy system.The TSR control has high precision and rapid 
response. Its efficiency depends even so mainly on the knowledge about wind speed. Anemometers could 
be used to estimate airspeed. However, this affects the price of the WECSs for capital, installations and 
operations. In addition, for highly efficient MPPT control, the observed wind speed may not have been 
precise. So that, wind speed prediction approaches were developed to fix complex issues of using sensors. 

The purpose of the agent in RL is always to find a strategy of action selection to optimize the agent's 
overall anticipated result in the future. A status valuation or an activity value function specifies the 
expected return. The cost function evaluation is the cornerstone of virtually every RL algorithm. 

 
II. PROPOSED SYSTEM: 

Fig. 1 shows the arrangement of the WECS for use of the Mppt controller. The turbine is connected to the 
PMSG immediately. Especially in comparison with other turbines, it would have the benefit that the PMSG 
is attached directly to a wind turbine without any gearbox; the excitation current is not required also for 
DFIG category and that there is no immediate grid connection for grid tie applications. The generator and 
grid are connected directly to a wind turbine without a gearbox. The boost converter is step up the output 
dc link voltage which is powered the inverter. 
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Fig.1Proposed block diagram 

In comparison to the supervised learning in which the agent observes from feedback from an external 
supervisor, an agent in the RL is capable of drawing from their own interactions through behavior, states 
and awards directly communicating with the situation. Every time the agent gets a reward action is being 
taken to transit between states. The goal of the RL is to map states to actions so that incentives are 
maximized.Perturb and Observe (P & O) algorithm is an efficient strategy used for the MPPT controller. 
This is focused on the interruption and monitoring of the power fluctuations of the rotor speed in minor 
steps. The PMSG is proportional to the torque and rotating rpm to its voltages and currents. This allows 
the rotor speed to change by disturbing or changing the voltage and frequency. The duty cycle (PWM 
signal) of the power converter could've been regulated to affect the voltage.P&O method process flow 
shown in Fig.2.The P&O algorithm is performed by changing the boost converter duty ratio, thus changing 
the generator’s electrical output, and evaluates the subsequent control signal growth or reduces the 
energy.  

 

Fig.2 MPPT flow diagram 

If the improvement in the PWM signal results in an enhanced in energy, the disturbance signal direction is 
the same in the last cycle. If the disturbance duty cycle results in a power decrease, the disturbance signal 
position is the inverse to the previous cycle.Initialize the function variables and take measurements of the 
dc-link voltage and the dc power (inductive current). The voltage and current samples (and consequently 
the power), depending on the system's reaction time, are obtained. The process slows down and hits a 
new running point when the MPPT algorITM chooses to raise the current power, which means a longer 
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load torque. Depending on speed changing, the rectified dc-link voltage varies. A new degree of dc-link 
voltage with the new current inductor would provide a new point of dc power used within the 
calculations of the algorithm. 

 

III. SIMULATION AND RESULTS: 

The proposed system simulink model is shown in fig. 3 in which the grid stability is achieved and the 
disturbances in the load voltage and current are reduced using the proposed control method of RL based 
MPPT controller. The proposed system consists of DC-DC boost converter to extract the source power 
from the rectified wind system and fed it to the load connected inverter system. To make a DC bus bar 
voltage at constant the MPPT technique based RL controller is used.  

 

Fig. 3Simulink model of proposed system 

 

Fig. 4 DC link voltage of boost converter 
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Fig. 5 Grid voltage and current 

 

IV. CONCLUSION: 

In this paper, the AC load is interfaced with the renewable power source of wind  system and the boost 
converter is utilized and achieved the  improved the input PV supply by using the controller of MPPT 
based RL controller. The AC load is connected with DC bus bar through the three phase inverter which is 
converting DC to AC power conversion. The load voltage and current are balanced by using the proposed 
control of RLMPPT control. The boost converter is accomplished the reduction in fluctuations in the 
power flow. The boost converter is regulating the DC link voltage. The efficiency of the proposed system is 
increased and the results are verified using MATLAB/Simulink. 

 

REFERENCES: 
1. Madurai Elavarasan R, Ghosh A, K Mallick T, Krishnamurthy A, Saravanan M. Investigations on 

performance enhancement measures of the bidirectional converter in PV–wind interconnected 
microgrid system. Energies. 2019 Jan;12(14):2672. 

2. Radwan AA, Mohamed YA. Grid-Connected Wind-Solar Cogeneration Using Back-to-Back Voltage-
Source Converters. IEEE Transactions on Sustainable Energy. 2019 Jan 4;11(1):315-25. 

3. Najafi-Shad S, Barakati SM, Yazdani A. An effective hybrid wind-photovoltaic system including 
battery energy storage with reducing control loops and omitting PV converter. Journal of Energy 
Storage. 2020 Feb 1;27:101088. 

4. Chaudhary V, Bhargava A, Bhasin S. Modeling and Simulation of gird connected hybrid power 
system integrated with solar PV/Wind and controlled by Voltage Regulator. In2019 International 
Conference on Communication and Electronics Systems (ICCES) 2019 Jul 17 (pp. 1316-1320). IEEE. 

5. Zeng J, Ning J, Kim T, Winstead V. Modeling and control of a four-port DC-DC converter for a hybrid 
energy system. In2019 IEEE Applied Power Electronics Conference and Exposition (APEC) 2019 
Mar 17 (pp. 193-198). IEEE. 

6. B. Xiao, L. Hang, C. Riley, L. M. Tolbert, B. Ozpineci, "Three-phase modular cascaded H-bridge 
multilevel inverter with individual MPPT for grid-connected photovoltaic systems", Proc. 28th 
Annu. IEEE Appl. Power Electron. Conf. Expo., pp. 468-474, 2013. 

7. M. Das and V. Agarwal, "Novel High-Performance Stand-Alone Solar PV System With High-Gain 
High-Efficiency DC–DC Converter Power Stages," in IEEE Transactions on Industry Applications, 
vol. 51, no. 6, pp. 4718-4728, Nov.-Dec. 2015. 

8. Manie N, Pattanaik B. Zeta DC-DC Converter Based on MPPT Technique for BLDC Application. 
International Journal of MC Square Scientific Research. 2019 Jun 28;11(2):1-2. 



 

7194| Visvanathan Kalaiah      INTELLIGENT MPPT CONTROL FOR WIND ENERGY CONVERSION SYSTEMS BASED  
                                                                 REINFORCEMENT LEARNING  

9. J. Kivim¨aki, S. Kolesnik, M. Sitbon, T. Suntio, and A. Kuperman, “Design guidelines for multiloop 
perturbative maximum power point tracking algorithms,” IEEE Trans. Power Electron., vol. 33, no. 
2, pp. 1284–1293, Feb. 2018. 

10. A. Sangwongwanich, Y. Yang, D. Sera, H. Soltani, and F. Blaabjerg, “Analysis and modeling of 
interharmonics from grid-connected photovoltaic systems,” IEEE Trans. Power Electron., vol. 33, 
no. 10, pp. 8353–8364, Oct. 2018. 

11. Y. Huang, S. Xiong, S. Tan and S. Y. Hui, "Nonisolated harmonicsboosted resonant DC/DC Converter 
with high-step-up gain," IEEE Transactions on Power Electronics, vol. 33, no. 9, pp. 7770-7781, 
Sept. 2018. 

12. Y. Cao, V. Samavatian, K. Kaskani and H. Eshraghi, "A novel nonisolated ultra-high-voltage-gain DC–
DC converter with low voltage stress," IEEE Transactions on Industrial Electronics, vol. 64, no. 4, 
pp. 2809-2819, April 2017. 

13. H. Shao, X. Li, C. Y. Tsui and W. H. Ki, "A Novel Single-Inductor DualInput Dual-Output DC–DC 
Converter With PWM Control for Solar Energy Harvesting System," in IEEE Transactions onVLSI 
Systems, vol. 22, no. 8, pp. 1693-1704, Aug. 2014. 

 


