
IJSRSET173123 | Received : 09 Jan-2017 | Accepted : 17 Jan-2017 | January-February-2017 [(3)1: 101-104] 

© 2017 IJSRSET | Volume 3 | Issue 1 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099 
Themed Section: Engineering and Technology 

 

101 

Control of Speed and Torque of Two Quadrant DC Motor Drive Using 
Active Buck Boost Invertor 

 

Prof. Ankita Kosti, Pramila  Swami  
 

 Shri Ram Institute of Technology, Jabalpur, Madhya Pradesh, India 

 
ABSTRACT 

 

In This Paper Wind Systems, A/S which is one of the leading manufacturers of wind turbine systems in the world. 

The proposal deals with DC-DC connected offshore wind system. This is a promising technical solution regarding 

the increasing demand of electrical power and the long distances between on-  and offshore sites. The main goal is 

the development of steady state models of an entire wind turbine system with selected AC-DC converters between 

the generator output and DC-DC connection of the wind turbines. The Buck-boost with a high frequency 

transformer and a three phase rectifier are selected for modeling this thesis. The models are used as a basis for the 

simulations of the two different wind turbine systems with a wind speed ramp as input. Relying on these simulations 

two performance factors are investigated, torque and speed, relating to which performance of DC drive is analyzed. 

Keywords : DCdrive, MATLAB-Simulink invertor,PI controller 

 

I. INTRODUCTION 

 

Wind turbines must be controlled depending on the 

available wind power and the required power output. 

There are two control strategies, stall and pitch control. 

The stall control mechanism is a passive regulation of 

the wind turbine. Its main duty is to reduce the power 

extraction from the wind at too high wind speeds, which 

are dangerous for the wind turbine. It is used in fixed 

speed wind turbines. Nowadays a pitch control is used 

in variable speed turbines [1]. 

 

A. Pitch control 

 

In contrast to the stall control, the pitch control 

mechanism is an active regulation of the power 

extracted from the wind. It changes the pitch angle by 

turning the blades. The pitch angle is zero at maximum  

power extraction. It is increased at too high wind speeds 

or if the demand of power is less than the possible 

extracted power. Both is done in order to decrease the 

output power and to reduce the rotational speed of the 

wind turbine. But in this thesis the main focus is on the 

maximum power extraction of the wind. So the pitch 

control is only used to avoid too high rotational speeds 

at wind speeds above nominal speed [1]. 

 

B. Power Control 

 

The power harnessed from the wind by the turbine is 

converted in electrical power by the generator. As 

mentioned above a maximum power extraction of the 

wind is considered in this report. Figure 2.2 shows the 

output power of the generator as function of the wind 

speed v. At cut-in speed of the wind the turbine starts 

working. The power coefficient cp is kept constant at its 

maximum value. When reaching rated speed, the tip 

speed is at its maximum. If the wind speed is still 

increasing the tip speed has to be constrained in order to 

avoid damage of the wind turbine. Keeping the tip speed 

constant, means decreasing the power coefficient and so 

the output power of the generator is kept constant at its 

maximum. At cut-out speed of the wind the wind 

turbine is shut down to prevent damage to rotor and 

generator [4]. 

 

The Buck-boost converter is a cascade of a buck (step 

down) and a boost (step up) converter. It can have a 

higher or lower output voltage compared with the input 

voltage depending on the duty ratio. But the voltage at 

its output has a negative polarity. During the on state of 

the switch the inductor receives energy form the input 

voltage and the diode is reversed biased. When the 

switch is turned off the stored energy in the inductor is 
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transferred to the output. The input voltage is 

disconnected and so does not transfer energy to circuit. 

The current of the inductor rises during the on-state and 

decreases while the switch is turned off. 

 
Figure 1.  Power versus wind speed [4] 

 

II. METHODS AND MATERIAL 

 

Related Work 

 

The table below shows all different wind turbine 

concepts in direct comparison. The three mentioned 

groups of wind turbine systems are colored differently. 

 

The fixed speed solutions (dark grey) show a not 

dynamic behavior as part of the grid. The control of 

active power is slow and limited. These applications do 

not provide a reactive power control. In case of a short 

circuit the generator is disconnected and cannot be used 

to build grid voltage up again [6]. But the investments 

for these systems and the costs for maintenance are low 

[5]. 

 

The wind turbine with a limited speed concept (grey) 

has a better dynamic behavior according to active and 

reactive power control and the control bandwidth. On 

the other hand investment and maintenance costs 

increase[5]. 

 

wind speed turbines (white) show the best dynamic 

behavior with a positive impact on the grid regarding 

reactive power. These  types of turbines are able to stay 

connected to the grid during and after a fault if they are 

equipped with power converter protection, so they can 

improve the stability of the grid [6]. Nevertheless, the 

investment and maintenance costs have the highest 

value of all WPSs mentioned here [1]. 

Power generation in general will contain more wind 

power in the near future. Wind turbines must be reliable 

and dynamically controllable depending on the demand 

of active and reactive power. Another important aspect 

is the negative impact on the grid; it should be as less as 

possible. Wind turbines relying on fixed or limited fixed 

speed concepts are developments of a time in which 

semiconductors with a high performance were not 

available or too cost intensive. These concepts are not 

able to fulfill the mentioned requirements. Only variable 

speed wind turbines are able to fulfill these 

requirements. That is the reason why only concepts 

based on variable speed will be investigated in this 

paper. 

 

 
 

 

III. RESULTS AND DISCUSSION 
 

The results obtained from power flow method and 

continuation power flow method are discussed which 

are performed at the 6 bus system by using MATLAB 

toolbox Power system analysis toolbox (PSAT). 

 

 
 

Figure 2.  Proposed Model of 2 Quadrant D.C. Drive 
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Figure 3.  Armature Voltage Waveform 

 
Figure 4.  Armature Current Waveform 

 

IV. CONCLUSION 

 
In this paper, focus is set on the AC-DC converter 

models. Based on all models two wind power systems 

are simulated in Matlab. According to the performance 

factors efficiency and annual energy production which 

are the results of the simulation, both converters are 

compared. The comparison relying on the factor 

efficiency is not possible. The results of the simulation 

are not clear in this case. The Buck-boost converter 

shows a slightly higher annual energy production. 

 

But the comparison of both converters is not the main 

goal of this paper. It is the development of AC- DC-

converter models in the steady state theory and this goal 

is reached in this paper and Relying on these 

simulations two performance factors are investigated, 

torque and speed, relating to which performance of DC 

drive is analyzed. The result of the comparison depends 

on the wind distribution and the values of parasitic 

elements. If they change the result could be different. 

That is the reason why the simulation tool made of the 

models is more important than the result of the 

comparison. 
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