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Matlab Simulation of Photovoltaic System for 
Speed Control of BLDC Motor 
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Abstract— In this paper we have carried out the speed control of the brush-less direct current (BLDC) motor and studied the behavior of the motor by analyzing 

performance parameters, being modeled and simulated in the MATLAB 2011b. The BLDC motor is now used in various industrial and medical applications due to their 

simple construction, high efficiency, good dynamic response and reliability. The motor is operated using the photovoltaic (PV) array, which is having the input of 

constant solar irradiation. The maximum power through which the PV array is made to operate for highest efficiency is tracked using the maximum power point 

tracking (MPPT) method. The MPPT method is developed using perturb and observe (P & O) algorithm. The dc-dc buck converter is employed for the stepping-up of 

the voltage as per the requirement. The signals in the pulse-width modulation (PWM) generator is developed using the PI controller, Phase-locked loop (PLL), Park’s 

and Clarke’s methods. 

 

Keywords- BLDC, MPPT, PV array, P & O, PI controller, PLL, PWM. 

——————————      —————————— 
1 INTRODUCTION 

The energy requirements of the world today are fulfilled by 

various types of energy sources. The conventional energy 

sources, i.e. coal, oil and natural gas is mainly used to satisfy 

this demand, and accounts for almost four-fifth of the total 

share, and this scenario remains unchanged from over a past 

decade. These fossil fuels continue to remain dominant 

sources of energy, primarily because they are relatively 

inexpensive and currently abundant, are energy rich, and the 

global infrastructure today is well positioned to produce, 

deliver and use them. Nonetheless, given the emerging 

scenario, it is of utmost importance to explore and understand 

the various other viable alternatives to conventional energy. A 

country like India, with has a such large population of over 

one billion and rapid economic growth rate, no single energy 

resource or technology can act as a panacea to address all 

issues related to availability of fuel supplies. 
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Therefore, it is necessary that all non-carbon emitting 

resources become an integral part of an energy mix, as 

diversified as possible to ensure energy security to a country 

like India. Although renewable energy technologies currently 

represent a fraction of the energy market in India, they have 

tremendous potential to undergo rapid growth and provide 

alternative solution to fossil fuels. With varied agro climatic 

zones providing sufficient raw sources like sunlight, wind, 

flowing water and flora, India offers ample opportunities to 

shift to large scale use of new renewable energy sources. The 

increase in production of renewable energy, inter alia, entails 

an active involvement of business and financial institutions 

backed by adequate support and an enabling policy 

environment from the Government. Given the strong support 

provided by the Government, India has the potential to 

position itself as a world leader in the drive to leverage the 

expertise and resources of businesses and private investors. 

With such strong support from the Government, backed by 

concrete measures, renewable energy is likely to become the 

cornerstone of energy sector, with focus on clean energy, 

which would have enormous potential. 

This paper deals with the basic ideology developed for the use 

of one kind of renewable source of energy which is 
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abundantly found in the country and is considered as a main 

alternative which can met all the power needs of the country, 

which is today suffering the consequences of the 

unavailability and harmful nature of the fossil fuels. The solar 

energy is used to construct a PV array, which is using several 

solar cells connected in series and parallel combinations. The 

PV array is used for driving the brushless direct current 

(BLDC) motor load. The BLDC motor which is here used is 

gaining special attention among the industrial consumers due 

to various advantages of the motor. 

2   Solar Cell Modeling 

A solar cell is considered to be the basic building block for a 

solar panel. A photovoltaic module can be formed by taking 

the series and parallel combinations of the solar cells and 

connecting them accordingly. Solar cell is basically a p-n 

junction fabricated in a thin wafer or layer of semiconductor. 

The electromagnetic radiation of the solar energy can be 

directly converted into electricity through photovoltaic effect. 

Being exposed to the sunlight, photons with energy greater 

than the band-gap energy of the semiconductor are absorbed 

and create some electron-hole pairs proportional to the 

incident irradiation. Under the influence of the internal electric 

fields of the p-n junction, these carriers are swept apart and 

create a photocurrent which is directly proportional to solar 

insulation that directly converts light energy into electricity. 

 
Fig.1.1 Basic structure for the operation of a PV cell 

A solar cell is the building block of a solar panel. A 

photovoltaic module is formed by connecting many solar cells 

in series and parallel. Considering only a single solar cell; it 

can be modeled by utilizing a current source, a diode and two 

resistors. This model is known as a single diode model of solar 

cell.  

 

 
Fig.2.1 Single Diode Model of Solar Cell 

Thus, this equation (4.1) represents that the output current 

generated depends on the PV module voltage, solar irradiance 

on PV module, wind speed, and ambient temperature 

 𝐼 = 𝐼𝑝ℎ − 𝐼𝑠𝑎𝑡 �𝑒𝑥𝑝 �𝑞 ∗
𝑉+𝐼∗𝑅𝑠
𝐴∗𝐾∗𝑇

� − 1� − 𝑉+𝐼∗𝑅𝑠
𝑅𝑠ℎ

…  2.1 

where, 

𝐼𝑠𝑎𝑡 = 𝐼𝑜𝑟 ∗ �
𝑇
𝑇𝑟
�
3
∗ �𝑒𝑥𝑝 �𝑞 ∗ 𝐸𝑔𝑜 ∗
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𝑇𝑟
−1𝑇

𝐴∗𝑘
��  ……   2.2 

 
𝐼𝑝ℎ = {𝐼𝑠𝑐𝑟 + 𝑘𝑖 ∗ (𝑇 − 25)} ∗ 𝜆   ………………  2.3                 

• Simplified single diode model 

Based on the single-diode model, the equivalent circuit is 

simplified by neglecting the shunt resistor. As a function of 

voltage, the current of a PV cell is given by   

I= 𝐼𝑝ℎ − 𝐼𝑑 = 𝐼𝑝ℎ − 𝐼𝑠𝑎𝑡 �exp �𝑉+𝐼𝑅𝑡
𝑉𝑡

��      ………2.4       

 
Fig.2.2 Open Circuit condition PV model 

 
• Open Circuit Condition 

One important points of the current-voltage characteristic must 

be pointed out: the open circuit voltage Voc . At this points the 

power generated is also zero. When ever the current is zero, 

then only here will be the open circuit voltage i.e. I=0 and the 

shunt resistance Rsh is neglected. 

               𝑉𝑜𝑐(𝑇) = 𝑉𝑜𝑐𝑠 + ∆𝑉𝑜𝑐(𝑇 − 𝑇𝑠)  …………..2.5                         

𝐼𝑠𝑎𝑡(𝐺𝑎 ,𝑇) =
𝐼𝑝ℎ (𝐺𝑎 ,𝑇)

𝑒
�𝑉𝑜𝑐(𝑇)
𝑉𝐿(𝑇) �−1

                    ……………..2.6 
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𝑉𝑜𝑐 ≈ 𝐴𝐾𝑇
𝑞

ln (𝐼𝐿
𝐼𝑂

+ 1)                    …………….....2.7 

• Short Circuit Condition 

In short circuit condition voltage is zero and current is 

maximum. .At this point power generated is zero. Equivalent 

circuit shown in Fig(3), the current relationship expressed as: 

𝐼𝑝ℎ = 𝐼𝑑 + 𝐼𝑠𝑐 

We know that the photo current Iph is directly proportional to 

solar irradiance. Include the effect of irradiance and 

temperature on photo current, the photo current can be written 

as:  

 𝐼𝑝ℎ(𝐺𝑎 ,𝑇) = 𝐼𝑠𝑐𝑠
𝐺𝑎
𝐺𝑎𝑠

[1 + ∆𝐼𝑠𝑐(𝑇 − 𝑇𝑠)    ………..2.8      

• At the peak power point 

The peak power point (Vmpp , Impp) under different 

testing environment can be known according to the 

photovoltaic panel’s specification. At the peak power point, 

           

 
Fig.2.3 Short Circuit Condition PV Model 

𝐼𝑚𝑝𝑝 = 𝐼𝑝ℎ − �𝑒
�
𝑉𝑚𝑝𝑝+𝐼𝑅𝑠

𝑉𝑡
�
−1

𝑒
�𝑉𝑜𝑐𝑉𝑡

�
−1

� 𝐼𝑝ℎ  ………………2.9         

By re-organizing (2.9), we obtain the following relationship 

between Rs and Vs 

𝑅𝑠 =
𝑉𝑡𝑙𝑛��1−

𝐼𝑚𝑝𝑝
𝐼𝑝ℎ

�𝑒
�𝑉𝑜𝑐𝑉𝑡

�
+
𝐼𝑚𝑝𝑝
𝐼𝑝ℎ

�−𝑉𝑚𝑝𝑝

𝐼𝑚𝑝𝑝
      ……………10 

 
Fig.2.4  Characteristic I–V curve of a practical PV device and 

the three remarkable 

points: short circuit (0, Isc ), MPP (Vmp, Imp), and open 

circuit (Voc , 0). 

2.1  Maximum Power Point Tracking 

The efficiency of a solar cell is very low. A typical solar panel 

converts only 30 to 40 percent of the incident solar irradiation 

into electrical energy. In order to increase the efficiency, 

methods are to be undertaken to match the source and load 

properly. One such method is the MPPT. This is a technique 

used to obtain the maximum possible power from a varying 

source. In photovoltaic systems the I-V curve  

Is non-linear, thereby making it difficult to be used to power a 

certain load  

Perturb and observe 

 
Fig.2.5 P&O method algorithm 

 

3  BLDC Motor 

A BLDC motor is considered to be a high performance motor 

that is capable of providing large amounts of torque over a 

vast speed range. BLDC motors are a derivative of the most 

commonly used DC motor, the brushed DC motor, and they 
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share the same torque and speed performance curve 

characteristics. The major difference between the two is the 

way these are having the arrangement of brushes. BLDC 

motors do not have brushes and must be electronically 

commutated, and hence it is called BLDC motor. 

The back-emf is sinusoidal in case of PMSM, however in 

BLDC this back-emf is modified to trapezoidal, and due to 

this modification BLDC is said to be a modified form of 

PMSM.  The“commutation region” of the back-emf of a 

BLDC motor should be as small as possible, while at the same 

time it should not be so narrow as to make it difficult to 

commutate a phase of that motor when driven by a Current 

Source Inverter. The flat constant portion of the back-emf 

should be 120° for a smooth torque production. 

Fig 3.1 

Trapezoidal Back Emf 

 
Fig 3.2 Sinusoidal Back Emf 

 

3.1 BLDC drives operation with inverter 

The BLDC is fed by a three-phase inverter as shown in fig. 3.3 

and is basically an electronic motor. In self control mode the 

inverter acts like an electronic commutator that receives the 

switching logical pulse from the absolute position sensors. The 

drive is also known as an electronic commutated motor. 

Basically the inverter can operate in the following two modes. 

• 2π/3 angle switch-on mode 

• Voltage and current control PWM model 

 
• 2π/3 angle switch-on mode 

Inverter operation in this mode with the help of the wave from 

shown on Fig.3.6.The six switches of the inverter ( T1 –T6 ) 

operate in such way so as to place the input dc current Id 

symmetrical for 2π/3 angle at the center of each phase voltage 

wave. The angle α shown is the advance angle of current wave 

with respect to voltage wave in the case α is zero. It can be 

seen that any instant, two switches are on, one in the upper 

group and anther is lower group. For example instant t1 , T1 

and T6 are on when the supply voltage Vdc and current  Id are 

placed across the line ab (phase A and phase B in series) so 

that  Id is positive in phase a. 

 

 
Fig 3.3 BLDC Motor Drive System 

But negative in phase b then after π/3 interval (the middle of 

phase A). T6 Is turned off and T2 is turned on but T1 

continues conduction of the full 2π/3 angle. This switching 

commutates – Id from phase b to phase c while phase a carry 

+Id the conduction pattern changes every π/3 angle indication 

switching modes in full cycle. The absolute position sensor 

dictates the switching or commutation of devices at the precise 

instants of wave. The inverter  basically operating as a rotor 

position sensitive electronic commutator. 

 

• Voltage and current control PWM mode 
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In the previous mode the inverter switches were controlled to 

give commutator function only when the devices were 

sequentially ON, OFF at 2π/3 - angle duration .In addition to 

the commutator function, it is possible to control the switches 

in PWM chopping mode for controlling voltage and current 

continuously at the machine [3]terminal.There are essentially 

two chopping modes feedback (FB) mode and freewheeling 

mode. In both these modes devices are turned on and off on 

duty cycle basis to control the machine average current IAV 

and the machine average voltage VAV . 

 
Fig 3.4 Back emfs, current waveforms and Hall Position 

Sensors for BLDC 

3.2  Rotor position sensors 

In order to produce a constant torque, the rotor position and 

the motor excitation are synchronized with the help of the 

necessary information provided by the Hall effect sensors. The 

change in magnetic field is detected by it. The rotor magnets 

are used as triggers the hall sensors. A signal conditioning 

circuit integrated with hall switch provides a TTL-compatible 

pulse with sharp edges. Three hall sensors are placed 120 

degree apart are mounted on the stator frame. The hall sensors 

digital signals are used to sense the rotor position. 

 

 
Fig 3.5 Hall position sensors 

 

3.3 Mathematical Model of BLDC Motor 

The BLDC motor consists of three stator windings and 

permanent magnets on the rotor. Since both the magnet and 

the stainless steel retaining sleeves have high resistivity, rotor-

induced currents can be neglected and no damper windings are 

modeled. Hence the circuit equations of the three windings in 

phase variable are 

�
𝑣𝑎
𝑣𝑏
𝑣𝑐
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𝑅 0 0
0 𝑅 0
0 0 𝑅
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………………3.1 

 

where  va ,  vb and vc are the stator phase voltages;  R is the 

stator resistance per phase;  ia , ib and  ic are the stator phase 

currents;  Laa , Lbb and Lcc are the self-inductance of phases a, 

b and c;  Lab , Lbc and Lac are the mutual inductances between 

phases[6] a, b and c; the phase back electromotive forces are 

ea ,eb and ec. It has been assumed that resistance of all the 

winding are equal. It also has been assumed that if there in no 

change in the rotor reluctance with angle because of a no 

salient rotor and then 

𝐿𝑎𝑎 = 𝐿𝑏𝑏 = 𝐿𝑐𝑐 = 𝐿 

 

𝐿𝑎𝑏 = 𝐿𝑏𝑎 = 𝐿𝑎𝑐 = 𝐿𝑐𝑎 = 𝐿𝑏𝑐 = 𝐿𝑐𝑏 = 𝑀 

 

Hence  
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……………………..3.2 

 

The stator phase currents are constrained to be balanced i.e. 
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𝑖𝑎 + 𝑖𝑏 + 𝑖𝑐 = 0 ………………………………...3.3 

 

This leads to the simplifications of the inductances matrix in 

the models as then 

𝑀𝑖𝑏 +𝑀𝑖𝑐 = −𝑀𝑖𝑎  …………………………… 3.4 

Hence 

�
𝑣𝑎
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0 𝑅 0
0 0 𝑅

� �
𝑖𝑎
𝑖𝑏
𝑖𝑐
� + 𝑝 �

𝐿 −𝑀 0 0
0 𝐿 −𝑀 0
0 0 𝐿 −𝑀
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𝑖𝑎
𝑖𝑏
𝑖𝑐
�+

�
𝑒𝑎
𝑒𝑏
𝑒𝑐
�……….3.5 

 

It has been assume that back EMF  ea ,  eb and  ec are have 

trapezoidal wave from 

�
𝑒𝑎
𝑒𝑏
𝑒𝑐
� = 𝜔𝑚𝜆𝑚 �

𝑓𝑎𝑠(𝜃𝑟)
𝑓𝑏𝑠(𝜃𝑟)
𝑓𝑐𝑠(𝜃𝑟)

� ………………………..3.6 

where ωm the angular rotor speed in radians per seconds, λm is 

the flux linkage,θr is the rotor position in radian and the 

functions 𝑓𝑎𝑠(𝜃𝑟) , 𝑓𝑏𝑠(𝜃𝑟) , and  𝑓𝑐𝑠(𝜃𝑟) have the same shape 

as ea eb and  ec with a maximum magnitude of ±1.The 

induced emfs do not have sharp corners because these are in 

trapezoidal nature. 
The emfs are the result of the flux linkages derivatives and the 

flux linkages are continuous function. Fringing also makes the 

flux density function smooth with no abrupt edges. 

The electromagnetic toque in Newton’s defined as 

𝑇 = [𝑒𝑎𝑖𝑎 + 𝑒𝑏𝑖𝑏 + 𝑒𝑐𝑖𝑐] 𝜔𝑚 ⁄          (Nm)………3.7 

 
It is significant to observe that the phase voltage-equation is 

identical to armature voltage equation of dc machine. That is 

one of reasons for naming this machine the PM brushless dc 

machine. 

The potential of the neutral point with respect to the zero 

potential (νno) is required to be considered in order to avoid 

imbalance in the applied voltage and simulate the performance 

of the drive. This is obtained by substituting equation (3.3) in 

the volt-ampere equation (3.5) and adding then give as 

 
𝑣𝑎0 + 𝑣𝑏0 + 𝑣𝑐0 − 3𝑣𝑛0 = 𝑅𝑠(𝑖𝑎 + 𝑖𝑏 + 𝑖𝑐) + (𝐿 −𝑀)(𝑝𝑖𝑎 +

𝑝𝑖𝑏 + 𝑝𝑖𝑐) + (𝑒𝑎 + 𝑒𝑏 + 𝑒𝑐)........3.8 

 
Substituting equation (3.3) in equation (3.8) we get 

𝑣𝑎0 + 𝑣𝑏0 + 𝑣𝑐0 − 3𝑣𝑛0 = (𝑒𝑎 + 𝑒𝑏 + 𝑒𝑐)     …... 3.9 

thus 
 
The set of differential equations mentioned in equations (3.5), 

and (3.10). Defines the developed model in terms of the 

variables ia , ib , ic , ωm and, θr time as an independent 

variable. 

𝑣𝑛0 = 𝑣𝑎0 + 𝑣𝑏0 + 𝑣𝑐0 − (𝑒𝑎 + 𝑒𝑏 + 𝑒𝑐) 3⁄                

……………..3.10 

Combining the all relevant equations, the system in state-space 

form is 

 x = Ax + Bu +Ce ………………….………….3.11 

where 

𝑥 = [𝑖𝑎  𝑖𝑏 𝑖𝑐  𝜔𝑚  𝜃𝑟]𝑡               ………………3.12 
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⎥
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....…………….  3.13 

 

𝐵 =

⎣
⎢
⎢
⎢
⎢
⎡

1
𝐿−𝑀
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0 1
𝐿−𝑀
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0 0 1
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0 0 0 1
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⎥
⎥
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   …………………3.14                  

 

𝐶 =

⎣
⎢
⎢
⎢
⎡−

1
𝐿−𝑀

0 0 0

0 − 1
𝐿−𝑀

0

0 0 − 1
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⎥
⎥
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⎤
           ………..3.15 

 

 

4 SIMULATION AND RESULTS 

Simulink Model of Solar Cell with BLDC Motor 
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The Simulink model of the PV system used for the 

implementation in driving the BLDC motor, alongwith the 

boost converter and inverter is shown in fig 4. 

In this Simulation model, a PV array is chosen and given the 

variable irradiance in terms of constant, step and ramp inputs. 

The maximum power of this PV array is taken using the 

MPPT which is developed using the P & O algorithm.   

The various other elements which are used to construct this 

model include the boost converter, which is used to step up the 

voltage to the required value. The IGBT based inverter is used 

to convert the dc voltage into the ac voltage and the input to 

this inverter is provided using the PWM generator, in which 

the signals are generating from the control circuit. The inverter 

is then connected to the L-C filter to eliminate the harmonics 

of the ac voltage. This voltage is therefore needed for driving 

a three-phase parallel RLC load attached to the system, and 

basically to provide the sufficient voltage to drive the BLDC 

motor load.  

 

 
Fig 4 simulation Model of the whole System 

Single Diode PV Model 

The PV cell is constructed using the single diode model. The 

Iph which is given in the input of the cell model is basically the 

photo-generated current. This consists of a Rs resistor in series 

and Rp resistor in parallel. This was modeled using the Sim 

Power system block in the MATLAB. The simulation model 

is as shown. 

 
Fig. 4.1 Simulation model of a PV Array 

 
A controlled current source is been used to drive the solar cell. 

The PV array is then constructed using various number of 

solar cells connected in series and in parallel. The input to this 

array is provided for different solar irradiations.  

  
Solar Cell with MPPT 

 
Fig. 4.2 Simulation model of the MPPT 

The current and voltage of the PV array is given out to the 

MPPT block, which determines the maximum power output of 

the model. The point at which the maximum power is obtained 

is tracked by using the P & O method. An algorithm based 

analysis is done for this purpose which utilizes the power and 

voltage values being measured at different time intervals and a 

comparison based study is carried out to locate the MPP. 
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Fig 4.3 Modeling of P&O Algorithm 

The unit in which the gating signal is provided uses the MPPT 

algorithm of the P & O method where the change in power, 

change in voltage, instantaneous power and instantaneous 

current values are taken into account to do the necessary duty 

cycle variations. The repeating sequence being utilized in the 

model has an operating frequency of f KHz. This is also the 

frequency of the gating signal.  

 
DC-DC Converter Circuit 

The dc-dc boost converter is utilized to step up the voltage to 

the specified level and it consists of a L mH inductor with a R 

ohm resistor and a C µF capacitor. The gating signal to the 

boost converter is generated by comparing the signal 

generated by the MPPT algorithm to a repeating sequence 

operating at a high frequency 

 

 
Fig 4.4 DC-DC Boost Converter 

 

 

Inverter Circuit 

The dc voltage which is coming from the dc-dc converter is 

converted to the ac voltage using the IGBT based inverter, 

which is modeled using the blocks provided in the library icon 

of MATLAB. The gating signal to this inverter is provided 

from the control circuitry which is explained later.    

 
Fig. 4.5 Simulation Model of the Inverter Circuit 

 

Control Circuit 

The three-phase ac voltage which is obtained after the overall 

simulation and measured by the three-phase measurement 

block of the simulink library is given in the input of the three-

phase PLL block, which tracks the frequency and phase of a 

sinusoidal three-phase signal by using an internal frequency 

oscillator, which helps to keep the phase difference to zero. 

The three-phase sinusoidal voltage obtained from the PLL 

block is then applied to the abc to dq0 transformation block, 

which computes the direct axis, quadratic axis, and zero 

sequence quantities in a two-axis rotating reference frame for 

a three-phase sinusoidal signal. The two-axis transformed 

voltage is compared with the reference values of the direct 

axis and quadrature axis and through the selector are given to 

the PI controller block, which uses the gains to tune the 

response time, overshoot, and steady-state error performances. 

The voltage from this block is further applied to the inverse 

Park transformation block, which change the two-axis rotating 

reference frame voltages back to the three-phase voltages. 

These voltages are then given to the PWM pulse generator 

having a carrier frequency of FC KHz, and the signals 

provided from this generator are applied to the inverter. 
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Fig. 4.6 Simulation model of the Control circuit 

BLDC Motor Drive 

 
Fig. 5.8 Simulation Model of BLDC Motor  

A permanent magnet BLDC motor with the mechanical input 

as the torque is taken from Sim Power Systems library in the 

Matlab software. It consists of a speed controller, the braking 

chopper, and the current controller and these models are 

specific to the Electric Drives library. The torque and speed 

set time is controlled by a timer and similarly a timer is set for 

the torque, which is the input to the motor. The various 

parameters of the BLDC motor, such as the stator current, 

electromagnetic torque are then analyzed using the whole PV 

system model. Moreover, speed control of  motor is also 

provided. 

 

 

Results 

The PV module consists of following parameters: 

Number of cells per module = 96 

Number of series-connected modules per string = 5 

Number of parallel strings = 66. 

Irradiance = 1000 W/m2 

The dc voltage which is generated by the PV array is of very 

low magnitude of 300 V and after boosting it through the dc-

dc converter it reaches to a much greater amplitude, i.e. up to 

480 V, shown in figure 5.1. The dc voltage after attaining the 

higher magnitude level while passing it through the boost 

converter is converted to the ac voltage, shown in figure 5.2 

and the harmonics of this voltage are eliminated with the help 

of L-C filter. After, filtering the load voltage is obtained as 

shown in figure 5.3. 

 
Fig.5.1 DC Voltage 

 
Fig.5.2 Inverter Voltage 

 

Fig.5.3 Load Voltage 

Motor Results 

The BLDC motor used has the following parameters: 
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Parameters Value 

Supply Voltage 380 V 

Frerquency 50 Hz 

Number of Poles 4 

Motor Rating 2.2 kW (3 HP) 

Nominal Speed 1650 rpm 

 

   Table 5.1 Parameters chosen for the simulation        

 

Fig.5.4 Stator Current 

    

Fig.5.5 Load Torque 

 

Fig.5.6 Speed of the Motor 

(1)The speed is maintained at the set point value of 300 

rpm, at time t=0 seconds. After observing, it is concluded 

that the speed follows the acceleration ramp precisely. 

(2)At time t=0.5 seconds, the full load torque is applied to 

the motor. On observing, a small disturbance in the motor 

speed, which stabilizes very quickly. 

(3)At time t=1 second, the speed set point is changed to 0 

rpm. The speed decreases to zero rpm following the 

deceleration ramp precisely. 

 

FFT ANALYSIS 

 

Fig 5.7 FFT Analysis of Load Voltage 

The FFT analysis of the line voltage is shown in figure 5.7 and 

total harmonic distortion (THD) gets reduce to 3.98%, and 

hence the lower order harmonics are eliminated. 

5 CONCLUSION 
The thesis provides the working of the brush-less direct 

current motor having certain specifications and the motor 

operated efficiently and the results of the parameter variations 

were plotted and designed as per the simulation work. The 

dissertation provides a basic idea for the economical and 

efficient use of the solar energy to drive the industrial motor 

and to operate these motors depicting their characteristic 

features so that an analysis based study could be carried out to 

determine their overall progress while in operation. 

The use of renewable energy as a source help us to ensure 

effective and efficient working of the motor, since now-a-days 

the BLDC motor is used in several industrial and medical 

applications. The thesis provides the development of the 

MPPT method which provided the use of such a higher rating 

motor with ease and with the successful operation of the 

motor. 
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