
DESIGN AND DEV
QUALITY CONVE

BRUSHL

DEPARTMENT
INDIAN INST

HAUZ KHA

ELOPMENT OF IMPROVED
ERTERS FED PERMANENT M
LESS DC MOTOR DRIVES 

 
 

 
 
 
 

VASHIST BIST 
 
 

 

 

 

 

 

 
T OF ELECTRICAL ENGINEER

TITUTE OF TECHNOLOGY DEL
AS, NEW DELHI – 110016, INDIA

APRIL 2015 

D POWER 
MAGNET 

RING 
LHI 
A 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Indian Institute of Technology Delhi (IITD), New Delhi, 2015  

 

 

 

 

 

 

 



DESIGN AND DEV
QUALITY CONVE

BRUSHL

Electri

in fulfillment

DOC

INDIAN INST

 

ELOPMENT OF IMPROVED
ERTERS FED PERMANENT M
LESS DC MOTOR DRIVES 

 
 

by 

VASHIST BIST 
ical Engineering Department 

 
 

Submitted  

t of the requirements of the degree o

CTOR OF PHILOSOPHY 

 

to the 

 

 

 

 

TITUTE OF TECHNOLOGY DEL

APRIL 2015 

D POWER 
MAGNET 

of 

LHI 



i 

CERTIFICATE 

It is certified that the thesis entitled “Design and Development of Improved Power Quality 

Converters fed Permanent Magnet Brushless DC Motor Drives,” being submitted by Mr. 

Vashist Bist for award of the degree of Doctor of Philosophy in the Department of Electrical 

Engineering, Indian Institute of Technology Delhi, is a record of the student work carried out by 

him under my supervision and guidance. The matter embodied in this thesis has not been 

submitted for award of any other degree or diploma.  

 

Dated: April 06, 2015 

 

 

 

           (Prof. Bhim Singh) 

Electrical Engineering Department, 

Indian Institute of Technology Delhi, 

Hauz Khas, New Delhi-110016, India. 

 

  

 

 

 

 

 

 

 

 

 



ii 

ACKNOWLEDGEMENTS 

I wish to express my deepest gratitude and indebtedness to Prof. Bhim Singh for providing 

me an opportunity to carry out the Ph.D. work under his supervision. His keenness and vision 

have played an important role in guiding me throughout this study. Working under him has been 

a wonderful experience, which has provided a deep insight to the world of research. 

Determination, dedication, innovativeness, resourcefulness and discipline of Prof. Bhim Singh 

have been the inspiration for me to complete this work. His consistent encouragement, 

continuous monitoring and commitments to excellence have always motivated me to improve my 

work and use the best of my capabilities.  

My sincere thanks and deep gratitude are to Prof. T.S. Bhatti, Prof. G. Bhuvaneswari, and 

Prof. Sukumar Mishra, all SRC members for their valuable guidance and consistent support 

during my research work.  

I wish to convey my sincere thanks to Prof. Bhim Singh, Prof. B. P. Singh, Prof. S. S. 

Murthy, Prof. M. Hanmandlu, Prof. G. Bhuvaneswari, Prof. Subrat Kar, Dr. Mashuq un 

Nabi and Dr. S. Janardhanan for their valuable inputs during my course work which helped me 

to enrich my knowledge. I am grateful to IIT Delhi for providing me the research facilities. I 

would wish to express my sincere gratitude to Prof. K. R. Rajagopal, Prof. in-charge, PG 

Machine Lab., for providing me immense facilities to carry out experimental work. I am too 

grateful to Prof. G. Bhuvaneswari, Prof. in-charge, Power Electronics Lab for her whole 

hearted support in my research work. Thanks are due to Sh. Gurcharan Singh, Sh. Dhan Raj 

Singh, Sh. Srichand, Sh. Puran Singh, Sh. Jagbir Singh, Sh.  Satey Singh Negi of PG Machines 

Lab, UG Machines Lab and Power Electronics Lab., IIT Delhi for providing me the facilities and 

assistance during this work.  



iii 

I would like to offer my sincere thanks to Dr. Sanjeev Singh, Dr. Shailendra Sharma and Dr. 

Ashish Shrivastava who have endorsed me during initial start-up of my research work. I too 

would wish to thank Dr. Sandeep V., Dr. Rajashekhar Reddy, Dr. Sabharaj Arya, Dr. Shikha 

Singh, Dr. Rajesh Mutharath, Mr. Raj Kumar Garg, Mr. Ram Niwas, Mr. Arun Kumar Verma, 

Ms. Swati Narula, Mr. Aman Jha, Mr. Saurabh Mangalik, Mr. Sangram Keshri Nayak, Mr. 

Narendra Singh, Mr. Rahul Pandey, Mr. Rajan Kumar Sonkar and Mr. Ikhlaq Bohru for their 

valuable aid and co-operation. My sincere thanks are due to Mr. Madishetti Sandeep, Mr. N K 

Swami Naidu and Mr. Chinmay Jain for co-operation and informal support in pursuing 

experimental work. How could I forget my hostel mates Mr. Anup Kumar Mandpura and Mr. 

Somesh Bhattacharya, who supported and inspired me during my stay in ‘Jwalamukhi’ hostel. I 

am likewise thankful to those who suffer directly or indirectly helped me to finish my 

dissertation study. 

Blessings of my father, Late Sh. M. S. Bisht have always strengthened me in my entire life. 

My richest love, appreciation and indebtedness go to my mother, Mrs. Savita Bisht for her 

dreams, sacrifices and wholeheartedly endorses. Her trust and trust in my capabilities have 

always motivated me to reach higher academic degrees. I must appreciate my sister, Ms. Vaishali 

Bisht for handling family responsibilities in my absence and her kind support. 

At last, I am beholden to almighty for their blessings to help me to raise my academic level 

to this stage. I pray for their benediction in my future endeavors. Their blessings may be 

showered on me for strength, wisdom and determination to achieve in future. 

 

Date: April 06, 2015 

            
 

Vashist Bist 



iv 

ABSTRACT 

Energy efficiency and cost reduction in the development of permanent magnet brushless DC 

(PMBLDC) motors drives have gained importance due their advantageous features over existing 

motors. High efficiency, high power density, compact size, silent operation, high reliability and 

low wear and tear of the PMBLDC motor, makes it a suitable choice in many low and medium 

power applications. Due to these features, PMBLDC motors are widely used in household 

equipments, industrial tools, heating, ventilation and air conditioning (HVAC), robotics, 

automation and medical applications. 

This research work aims at the development of the power factor correction converters for 

feeding PMBLDC motor drives as a cost effective solution for low power household appliances. 

The PMBLDC motor requires a three phase voltage source inverter (VSI) for achieving an 

electronic commutation based on rotor position as sensed by Hall-Effect position sensors. This 

PMBLDC motor drive is driven by single phase AC supply via an uncontrolled diode bridge 

rectifier (DBR) and high value of DC bus capacitor. Such combination draws peaky current from 

the supply system, which is rich in harmonics and has very high total harmonic distortion (THD) 

of supply current at AC mains. This leads high crest factor (CF) of the supply current and very 

low power factor (PF) at AC mains. Such power quality indices are not acceptable within the 

limit of IEC 61000-3-2. Hence, single phase PFC converters are used to improve the power 

quality of PMBLDC motor drive at AC mains. 

The selection of suitable PFC converter for particular application depends upon various 

aspects such as total number of components of PFC converter, voltage and power rating of 

BLDC motor, requirement of galvanic isolation, cost and efficiency of the overall system. There 

are many available configurations of the PFC converters, which are classified into five different 
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categories of non-isolated PFC converters, bridgeless non-isolated PFC converters, isolated PFC 

converters, bridgeless isolated PFC converters and integrated and high quality rectifiers. Among 

them, the bridgeless configurations are designed for reducing the conduction losses in the front 

end PFC converter by partial elimination of the diode bridge rectifier. Moreover, the control 

strategy of the PFC converter also plays in vital role in deciding the performance and cost of the 

overall system. In this work, PFC converter operating in discontinuous conduction mode (DCM) 

is used to control the PFC converter via an approach of voltage follower; which requires a single 

voltage sensor for PFC and DC link voltage control.  

Analysis, design and control of buck-boost PFC converters for improvements in power 

quality at AC mains of the PMBLDC motor drive is presented in this work. The other major 

aspect of the work includes simplicity in control, reducing the number of sensors and cost and 

increasing the overall efficiency of the system. Many new configurations of single phase PFC 

converters are presented in this work for feeding the PMBLDC motor drive. Moreover, the speed 

of PMBLDC motor is controlled by adjusting the DC link voltage of the VSI feeding PMBLDC 

motor. This allows the VSI to operate in fundamental frequency switching for reducing the 

switching losses in VSI. 

Moreover, a new sensorless control scheme of PMBLDC motor is also developed to operate 

it with variable DC link voltage control method of speed control of PMBLDC motor. A two step 

starting method of PMBLDC motor drive is also proposed for satisfactory starting of PMBLDC 

motor at rated loading conditions. The performance of these PFC based PMBLDC motor drives 

are validated on the models developed in MATLAB/Simulink environment. Moreover, the 

performance of selected configurations of PFC converters feeding PMBLDC motor drives is also 

verified experimentally on a developed hardware prototype. This performance evaluation 



vi 

includes the steady state performances at various speeds and dynamic performance during 

starting, speed control, loading of PMBLDC motor and supply voltage fluctuations at AC mains. 

The steady state performance also includes the voltage and current waveforms of various 

components (semiconductors, magnetic and capacitive) of PFC converters for selection criteria 

of these components. An acceptable power quality indices of these PFC converters fed PMBLDC 

motor drives are also evaluated at AC mains. These power quality indices are found within the 

acceptable limits of international power quality standard IEC 61000-3-2.  
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motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 4.38 
(a-b) 

Recorded steady state performance of a PFC buck-boost converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 4.39 
(a-b) 

Simulated dynamic performance of PFC buck-boost PFC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 4.40 
(a-b) 

Recorded dynamic performance of PFC buck-boost PFC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 4.41 
(a-b) 

Simulated dynamic performance of a PFC buck-boost converter fed BLDC motor 
drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 4.42 
(a-b) 

Recorded dynamic performance of a PFC buck-boost converter fed BLDC motor 
drive during (a) step change in load and (b) step change in supply voltage from 
270 V to 200 V. 

Fig. 4.43 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC buck-boost 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V.  

Fig. 4.44 
(a-f) 

Recorded power indices at AC mains for a PFC buck-boost converter fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 4.45 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC buck-boost 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  
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Fig. 4.46 
(a-f) 

Recorded power quality indices at AC mains for a PFC buck-boost converter fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 96 V 
and (d-f) 271 V.  

Fig. 4.47 
(a-b) 

Comparative evaluation of the three configurations of BLDC motor drives 
showing (a) the THD of supply current and (b) the power factor at AC mains.  

Fig. 4.48 Comparative evaluation of efficiency of three configurations of BLDC motor 
drives. 

Fig. 5.1 Circuit configuration of a non-isolated PFC buck-boost converter fed BLDC motor 
drive. 

Fig. 5.2 
(a-c) 

(a-c) Different operating modes of a PFC buck-boost converter in DCM and (d) 
the associated waveforms.  

Fig. 5.3 Circuit configuration of a non-isolated PFC Cuk converter fed BLDC motor drive. 

Fig. 5.4 
(a-d) 

(a-c) Different operating modes of a PFC Cuk converter in DCM and (d) the 
associated waveforms.  

Fig. 5.5 Circuit configuration of a non-isolated PFC SEPIC fed BLDC motor drive. 

Fig. 5.6 
(a-d) 

(a-c) Different operating modes of a PFC SEPIC in DCM and (d) the associated 
waveforms.  

Fig. 5.7  Circuit configuration of a non-isolated PFC zeta converter fed BLDC motor drive. 

Fig. 5.8 
(a-d) 

(a-c) Different operating modes of a PFC Zeta converter in DCM and (d) the 
associated waveforms. 

Fig. 5.9 Circuit configuration of a non-isolated PFC Luo converter fed BLDC motor drive. 

Fig. 5.10 
(a-d) 

(a-c) Different operating modes of a PFC Luo converter in DCM and (d) the 
associated waveforms. 

Fig. 5.11 Circuit configuration of a non-isolated PFC CSC converter fed BLDC motor drive. 

Fig. 5.12 
(a-d) 

(a-c) Different operating modes of a PFC CSC converter in DCM and (d) the 
associated waveforms. 

Fig. 5.13 Circuit configuration of a non-isolated PFC Sheppard-Taylor converter fed BLDC 
motor drive. 

Fig. 5.14  
(a-e) 

(a-d) Different operating modes of a PFC Sheppard-Taylor converter operating in 
DCM and (e) the associated waveforms. 

Fig. 5.15 Circuit configuration of a PFC switched-capacitor buck-boost converter fed BLDC 
motor drive. 

Fig. 5.16 
(a-d) 

(a-c) Different operating modes of a PFC Switched-Capacitor Buck-Boost 
converter operating in DCM and (d) the associated waveforms. 
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Fig. 5.17 Control unit of a PFC converter operating in DCM with variable DC link voltage. 

Fig. 5.18 MATLAB/Simulink model of a non-isolated PFC converter fed BLDC motor 
drive. 

Fig. 5.19 Simulated steady state performance of a PFC buck-boost converter fed BLDC 
motor at rated loading condition with DC link voltage as 200 V. 

Fig. 5.20 
(a-b) 

Recorded steady state performance of a PFC buck-boost converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.21 
(a-b) 

Recorded performance of PFC buck-boost converter fed BLDC motor at rated 
condition showing (a) inductor current with supply voltage and supply current and 
(b) voltage and current stress on PFC converter switch. 

Fig. 5.22 
(a-b) 

Simulated dynamic performance of PFC buck-boost PFC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 5.23 
(a-b) 

Recorded dynamic performance of PFC buck-boost PFC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 5.24 
(a-b) 

Simulated dynamic performance of a PFC buck-boost converter fed BLDC motor 
drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (c) step change in 
supply voltage from 270 V to 170 V. 

Fig. 5.25 
(a-b) 

Recorded dynamic performance of a PFC buck-boost converter fed BLDC motor 
drive during (a) step change in load and (c) step change in supply voltage from 270 
V to 200 V. 

Fig. 5.26 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC buck-boost 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V.  

Fig. 5.27 
(a-f) 

Recorded power indices at AC mains for a PFC buck-boost converter fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 5.28 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC buck-boost 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  

Fig. 5.29 
(a-f) 

Recorded power quality indices at AC mains for a PFC buck-boost converter fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 96 V 
and (d-f) 271 V.  

Fig. 5.30 Simulated steady state performance of a PFC Cuk converter fed BLDC motor at 
rated loading condition with DC link voltage as 200 V. 
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Fig. 5.31 
(a-b) 

Recorded steady state performance of a PFC Cuk converter fed BLDC motor at 
rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.32 
(a-b) 

Recorded performance of PFC Cuk converter fed BLDC motor at rated condition 
showing (a) iLi, vC1 and iLo with vs and (b) its enlarged waveforms. 

Fig. 5.33 
(a-b) 

Recorded performance of PFC Cuk converter fed BLDC motor at rated condition 
showing (a) voltage and current stress on PFC converter switch and (b) its 
enlarged waveforms. 

Fig. 5.34 
(a-b) 

Simulated dynamic performance of PFC Cuk PFC converter fed BLDC motor 
drive during (a) starting at DC link voltage of 50 V and (b) speed control at change 
in DC link voltage from 100 V to 150 V. 

Fig. 5.35 
(a-b) 

Recorded dynamic performance of PFC Cuk PFC converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.36 
(a-b) 

Simulated dynamic performance of a PFC Cuk converter fed BLDC motor drive 
during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 5.37 
(a-b) 

Recorded dynamic performance of a PFC Cuk converter fed BLDC motor drive 
during (a) step change in load and (b) step change in supply voltage from 270 V to 
200 V. 

Fig. 5.38 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Cuk 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V. 

Fig. 5.39 
(a-f) 

Recorded power indices at AC mains for a PFC Cuk converter fed BLDC motor 
drive operating at rated loading condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 5.40 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Cuk 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  

Fig. 5.41 
(a-f) 

Recorded power quality indices at AC mains for a PFC Cuk converter fed BLDC 
motor drive operating at rated condition with supply voltage as (a-c) 170 V and (d-
f) 270 V.  

Fig. 5.42 Simulated steady state performance of a PFC SEPIC fed BLDC motor at rated load 
condition with DC link voltage as 200 V. 

Fig. 5.43 
(a-b) 

Recorded steady state performance of a PFC SEPIC fed BLDC motor at rated 
loading condition with DC link voltage as (a) 200 V and (b) 50 V. 
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Fig. 5.44 
(a-b) 

Recorded performance of PFC SEPIC fed BLDC motor drive at rated condition 
showing (a) input inductor current (iLi) and (b) output inductor current (iLo) with vs, 
is and Vdc. 

Fig. 5.45 
(a-b) 

Recorded performance of PFC Cuk converter fed BLDC motor drive showing (a) 
intermediate capacitor voltage (vC1) with vs, is and Vdc (b) voltage (vsw) and current 
(isw) stress on PFC converter switch. 

Fig. 5.46 
(a-b) 

Simulated dynamic performance of PFC SEPIC fed BLDC motor drive during (a) 
starting at DC link voltage of 50 V and (b) speed control at change in DC link 
voltage from 100 V to 150 V. 

Fig. 5.47 
(a-b) 

Recorded dynamic performance of PFC SEPIC fed BLDC motor drive during (a) 
starting at DC link voltage of 50 V and (b) speed control at change in DC link 
voltage from 100 V to 150 V. 

Fig. 5.48 
(a-b) 

Simulated dynamic performance of a PFC SEPIC fed BLDC motor drive during 
(a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in supply 
voltage from 270 V to 170 V. 

Fig. 5.49 
(a-b) 

Recorded dynamic performance of a PFC SEPIC fed BLDC motor drive during (a) 
step change in load and (b) step change in supply voltage from 270 V to 200 V. 

Fig. 5.50 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC SEPIC fed 
BLDC motor drive operating at rated condition with DC link voltage as (a) 200 V 
and (b) 50 V. 

Fig. 5.51 
(a-f) 

Recorded power indices at AC mains for a PFC SEPIC fed BLDC motor drive 
operating at rated condition with DC link voltage as (a-c) 200 V and (d-f) 50 V. 

Fig. 5.52 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC SEPIC fed 
BLDC motor drive operating at rated condition with supply voltage as (a) 90 V 
and (b) 270 V.  

Fig. 5.53 
(a-f) 

Recorded power quality indices at AC mains for a PFC SEPIC fed BLDC motor 
drive operating at rated loading condition with supply voltage as (a-c) 90 V and (d-
f) 270 V.  

Fig. 5.54 Simulated steady state performance of a PFC Zeta converter fed BLDC motor 
drive at rated loading condition with DC link voltage as 200 V. 

Fig. 5.55 
(a-b) 

Recorded steady state performance of a PFC Zeta converter fed BLDC motor drive 
at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.56 
(a-b) 

Recorded performance of PFC Zeta converter fed BLDC motor drive at rated 
condition showing (a) input inductor current (iLi) and (b) output inductor current 
(iLo) with vs, is and Vdc. 
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Fig. 5.57 
(a-b) 

Recorded performance of PFC Zeta converter fed BLDC motor drive showing (a) 
intermediate capacitor voltage (vC1) with vs, is and Vdc (b) voltage (vsw) and current 
(isw) stress on PFC converter switch. 

Fig. 5.58 
(a-b) 

Simulated dynamic performance of PFC Zeta converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.59 
(a-b) 

Recorded dynamic performance of PFC Zeta converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.60 
(a-b) 

Simulated dynamic performance of a PFC Zeta converter fed BLDC motor drive 
during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 5.61 
(a-b) 

Recorded dynamic performance of a PFC Zeta converter fed BLDC motor drive 
during (a) step change in load and (b) step change in supply voltage from 270 V to 
200 V. 

Fig. 5.62 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Zeta 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V. 

Fig. 5.63 
(a-f) 

Recorded power indices at AC mains for a PFC Zeta converter fed BLDC motor 
drive operating at rated loading condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 5.64 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Zeta 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  

Fig. 5.65 
(a-f) 

Recorded power quality indices at AC mains for a PFC Zeta converter fed BLDC 
motor drive operating at rated condition with supply voltage as (a-c) 90 V and (d-
f) 270 V.  

Fig. 5.66 Simulated steady state performance of a PFC Luo converter fed BLDC motor 
drive at rated loading condition with DC link voltage as 200 V. 

Fig. 5.67 
(a-b) 

Recorded steady state performance of a PFC Luo converter fed BLDC motor drive 
at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.68 
(a-b) 

Recorded performance of PFC Luo converter fed BLDC motor drive at rated 
condition showing (a) inductor currents (iLi and iLo) and intermediate capacitor 
voltage (vC1) with vs and (b) its enlarged waveforms. 

Fig. 5.69 
(a-b) 

Recorded performance of PFC Luo converter fed BLDC motor drive at rated 
condition showing (a) voltage (vsw) and current (isw) stress on PFC converter 
switch with vs and (b) its enlarged waveforms. 
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Fig. 5.70 
(a-b) 

Simulated dynamic performance of PFC Luo converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.71 
(a-b) 

Recorded dynamic performance of PFC Luo converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.72 
(a-b) 

Simulated dynamic performance of a PFC Luo converter fed BLDC motor drive 
during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 5.73 
(a-b) 

Recorded dynamic performance of a PFC Luo converter fed BLDC motor drive 
during (a) step change in load and (b) step change in supply voltage from 270 V to 
200 V. 

Fig. 5.74 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Luo 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V. 

Fig. 5.75 
(a-f). 

Recorded power indices at AC mains for a PFC Luo converter fed BLDC motor 
drive operating at rated loading condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 5.76 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Luo 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  

Fig. 5.77 
(a-f) 

Recorded power quality indices at AC mains for a PFC Luo converter fed BLDC 
motor drive operating at rated condition with supply voltage as (a-c) 110 V and (d-
f) 260 V.  

Fig. 5.78 Simulated steady state performance of a PFC CSC converter fed BLDC motor at 
rated loading condition with DC link voltage as 200 V. 

Fig. 5.79 
(a-b) 

Recorded steady state performance of a PFC Luo converter fed BLDC motor at 
rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.80 
(a-b) 

Recorded performance of PFC CSC converter fed BLDC motor drive at rated 
condition showing (a) discontinuous inductor current (iLi) and (b) continuous 
intermediate capacitor voltage (vC1) with vs, is and Vdc. 

Fig. 5.81 
(a-b) 

Recorded performance of PFC CSC converter fed BLDC motor drive at rated 
condition showing (a) voltage (vsw) and current (isw) stress on PFC converter 
switch with vs and is and (b) its enlarged waveforms.  

Fig. 5.82 
(a-b) 

Simulated dynamic performance of PFC CSC converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 
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Fig. 5.83 
(a-b) 

Recorded dynamic performance of PFC CSC converter fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 5.84 
(a-b) 

Simulated dynamic performance of a PFC CSC converter fed BLDC motor drive 
during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 5.85 
(a-b) 

Recorded dynamic performance of a PFC CSC converter fed BLDC motor drive 
during (a) step change in load and (b) step change in supply voltage from 270 V to 
200 V. 

Fig. 5.86 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC CSC 
converter fed BLDC motor drive operating at rated condition with DC link voltage 
as (a) 200 V and (b) 50 V. 

Fig. 5.87 
(a-f) 

Recorded power indices at AC mains for a PFC CSC converter fed BLDC motor 
drive operating at rated loading condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 5.88 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC CSC 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a) 90 V and (b) 270 V.  

Fig. 5.89 
(a-f) 

Recorded power quality indices at AC mains for a PFC CSC converter fed BLDC 
motor drive operating at rated condition with supply voltage as (a-c) 90 V and (d-
f) 270 V.  

Fig. 5.90 Simulated steady state performance of a PFC Sheppard-Taylor converter fed 
BLDC motor at rated loading condition with DC link voltage as 200 V. 

Fig. 5.91 
(a-b) 

Simulated dynamic performance of PFC Sheppard-Taylor converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 5.92 
(a-b) 

Simulated dynamic performance of a PFC Sheppard-Taylor converter fed BLDC 
motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (c) step 
change in supply voltage from 270 V to 170 V. 

Fig. 5.93 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Sheppard-
Taylor converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 200 V and (b) 50 V. 

Fig. 5.94 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC Sheppard-
Taylor converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 5.95 Simulated steady state performance of a PFC switched capacitor buck boost 
converter fed BLDC motor at rated condition with DC link voltage as 200 V. 
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Fig. 5.96 
(a-b) 

Simulated performance of PFC switched capacitor buck boost converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 5.97 
(a-b) 

Simulated dynamic performance of a PFC switched capacitor buck boost converter 
fed BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and 
(b) step change in supply voltage from 270 V to 170 V. 

Fig. 5.98 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC switched 
capacitor buck boost converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 5.99 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC switched 
capacitor buck boost converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 6.1 Circuit configuration of a bridgeless non-isolated PFC buck-boost converter fed 
BLDC motor drive. 

Fig. 6.2 
(a-f) 

Operation of bridgeless PFC buck-boost converter showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 6.3 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated buck-boost converter 
in (a) line cycle and (b) complete switching cycle. 

Fig. 6.4 Circuit configuration of a bridgeless non-isolated PFC Cuk converter fed BLDC 
motor drive. 

Fig. 6.5 
(a-f) 

Operation of bridgeless non-isolated PFC Cuk converter showing different modes 
of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) 
Mode N-II, (f) Mode N-III respectively. 

Fig. 6.6 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated Cuk in (a) line cycle 
and (b) complete switching cycle. 

Fig. 6.7 Circuit configuration of a bridgeless non-isolated PFC SEPIC fed BLDC motor 
drive. 

Fig. 6.8 
(a-f) 

Operation of bridgeless non-isolated PFC SEPIC showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 6.9 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated SEPIC in (a) line cycle 
and (b) complete switching cycle. 

Fig. 6.10 Circuit configuration of a bridgeless non-isolated PFC Zeta converter fed BLDC 
motor drive. 
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Fig. 6.11 
(a-f) 

Operation of bridgeless non-isolated PFC Zeta converter showing different modes 
of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) 
Mode N-II, (f) Mode N-III respectively. 

Fig. 6.12 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated Zeta converter in (a) 
line cycle and (b) complete switching cycle. 

Fig. 6.13 Circuit configuration of a bridgeless non-isolated PFC Luo converter fed BLDC 
motor drive. 

Fig. 6.14 
(a-f) 

Operation of bridgeless non-isolated PFC Luo converter showing different modes 
of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) 
Mode N-II, (f) Mode N-III respectively. 

Fig. 6.15 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated Luo converter in (a) 
line cycle and (b) complete switching cycle. 

Fig. 6.16 Circuit configuration of a bridgeless non-isolated PFC CSC converter fed BLDC 
motor drive. 

Fig. 6.17 
(a-f) 

Operation of bridgeless non-isolated PFC CSC converter showing different modes 
of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) 
Mode N-II, (f) Mode N-III respectively. 

Fig. 6.18 
(a-b) 

Operating waveforms of PFC based bridgeless non-isolated CSC converter in (a) 
line cycle and (b) complete switching cycle. 

Fig. 6.19 Circuit configuration of a bridgeless non-isolated PFC Sheppard-Taylor converter 
fed BLDC motor drive. 

Fig. 6.20 
(a-d) 

Different modes of operation of bridgeless non-isolated PFC Sheppard-Taylor for 
positive half cycle of supply voltage as (a) Mode P-I, (b) Mode P-II, (c) Mode P-
III and (d) Mode P-IV respectively. 

Fig. 6.21 
(a-d) 

Different modes of operation of bridgeless non-isolated PFC Sheppard-Taylor for 
negative half cycle of supply voltage as (a) Mode N-I, (b) Mode N-II, (c) Mode N-
III and (d) Mode N-IV respectively. 

Fig. 6.22 
(a-b) 

Operating waveforms of bridgeless non-isolated PFC Sheppard-Taylor converter 
in (a) line cycle and (b) complete switching cycle. 

Fig. 6.23 Circuit configuration of a bridgeless non-isolated PFC SC buck-boost converter 
fed BLDC motor drive. 

Fig. 6.24 
(a-f) 

Operation of bridgeless non-isolated PFC SC buck-boost converter showing 
different modes of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) 
Mode N-I, (e) Mode N-II, (f) Mode N-III respectively. 

Fig. 6.25 
(a-b) 

Operating waveforms of bridgeless non-isolated PFC switched-capacitor buck-
boost converter in (a) line cycle and (b) complete switching cycle. 
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Fig. 6.26 Control unit of a PFC converter operating in DCM with variable DC link voltage. 

Fig. 6.27 MATLAB/Simulink model of an Isolated PFC converter fed BLDC motor drive. 

Fig. 6.28 Simulated steady state performance of a bridgeless PFC buck-boost converter fed 
BLDC motor at rated loading condition with DC link voltage as 200 V. 

Fig. 6.29 
(a-b) 

Recorded steady state performance of a bridgeless PFC buck-boost converter fed 
BLDC motor at rated loading condition with DC link voltage as (a) 200 V and (b) 
50 V. 

Fig. 6.30 
(a-b) 

Recorded performance of bridgeless PFC buck-boost converter fed BLDC motor 
at rated condition showing (a) discontinuous inductor currents (iLi1 and iLi2) and (b) 
its enlarged waveforms. 

Fig. 6.31 
(a-b) 

Recorded performance of bridgeless PFC buck-boost converter fed BLDC motor 
at rated condition showing (a) voltage (vsw1, vsw2) and current (isw1, isw2) stress on 
solid-state switches and (b) its enlarged waveforms.  

Fig. 6.32 
(a-b) 

Simulated dynamic performance of bridgeless PFC buck-boost converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 100 V to 150 V. 

Fig. 6.33 
(a-b) 

Recorded dynamic performance of bridgeless PFC buck-boost converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 100 V to 150 V. 

Fig. 6.34 
(a-b) 

Simulated dynamic performance of a bridgeless PFC buck-boost converter fed 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 6.35 
(a-b) 

Recorded dynamic performance of a bridgeless PFC buck-boost converter fed 
BLDC motor drive during (a) step change in load and (b) step change in supply 
voltage from 270 V to 200 V. 

Fig. 6.36 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
buck-boost converter fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.37 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC buck-boost converter 
fed BLDC motor drive operating at rated condition with DC link voltage as (a-c) 
200 V and (d-f) 50 V. 

Fig. 6.38 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
buck-boost converter fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 6.39 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC buck-boost 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 90 V and (d-f) 270 V.  
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Fig. 6.40 
(a-b) 

Simulated steady state performance of a bridgeless PFC Cuk converter fed BLDC 
motor at rated loading condition with DC link voltage as 200 V. 

Fig. 6.41 
(a-b) 

Recorded steady state performance of a bridgeless PFC Cuk converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.42 
(a-b) 

Recorded performance of bridgeless non-isolated PFC Cuk converter fed BLDC 
motor at rated condition showing (a) continuous input inductor current (iLi1, iLi2) 
and (b) continuous intermediate capacitor voltages (vC1, vC2). 

Fig. 6.43 
(a-b) 

Recorded performance of bridgeless PFC Cuk converter fed BLDC motor at rated 
condition showing (a) discontinuous output inductor current (iLo1, iLo2) and (b) its 
enlarged waveforms. 

Fig. 6.44 
(a-b) 

Recorded performance of bridgeless PFC Cuk converter fed BLDC motor at rated 
condition showing (a) voltage (vsw1, vsw2) and current (isw1, isw2) stress on PFC 
converter switch and (b) its enlarged waveforms.  

Fig. 6.45 
(a-b) 

Simulated dynamic performance of bridgeless PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.46 
(a-b) 

Recorded dynamic performance of bridgeless PFC Cuk converter fed BLDC motor 
drive during (a) starting at DC link voltage of 50 V and (b) speed control at change 
in DC link voltage from 100 V to 150 V. 

Fig. 6.47 
(a-b) 

Simulated dynamic performance of a bridgeless PFC Cuk converter fed BLDC 
motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 6.48 
(a-b) 

Recorded dynamic performance of a bridgeless PFC Cuk converter fed BLDC 
motor drive during (a) step change in load and (c) step change in supply voltage 
from 270 V to 200 V. 

Fig. 6.49 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Cuk converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 200 V and (b) 50 V. 

Fig. 6.50 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC Cuk converter fed 
BLDC motor drive operating at rated condition with DC link voltage as (a-c) 200 
V and (d-f) 50 V. 

Fig. 6.51 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Cuk converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 6.52 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC Cuk converter 
fed BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 
V and (d-f) 270 V.  
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Fig. 6.53 
(a-b) 

Simulated steady state performance of a bridgeless PFC SEPIC fed BLDC motor 
at rated loading condition with DC link voltage as 200 V. 

Fig. 6.54 
(a-b) 

Recorded steady state performance of a bridgeless PFC SEPIC fed BLDC motor at 
rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.55 
(a-b) 

Recorded performance of bridgeless PFC SEPIC fed BLDC motor at rated 
condition showing (a) continuous input inductor current (iLi1, iLi2) and (b) 
continuous intermediate capacitor voltages (vC1, vC2). 

Fig. 6.56 
(a-b) 

Recorded performance of bridgeless PFC Cuk converter fed BLDC motor at rated 
condition showing (a) discontinuous output inductor current (iLo1, iLo2) and (b) its 
enlarged waveforms. 

Fig. 6.57 
(a-b) 

Recorded performance of bridgeless PFC SEPIC fed BLDC motor at rated 
condition showing (a) voltage (vsw1, vsw2) and current (isw1, isw2) stress on PFC 
converter switches and (b) its enlarged waveforms.  

Fig. 6.58 
(a-b) 

Simulated dynamic performance of bridgeless PFC SEPIC fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 6.59 
(a-b) 

Recorded dynamic performance of bridgeless PFC SEPIC fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 100 V to 150 V. 

Fig. 6.60 
(a-b) 

Simulated dynamic performance of a bridgeless PFC SEPIC fed BLDC motor 
drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 6.61 
(a-b) 

Recorded dynamic performance of a bridgeless PFC SEPIC fed BLDC motor drive 
during (a) step change in load and (b) step change in supply voltage from 270 V to 
200 V. 

Fig. 6.62 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
SEPIC fed BLDC motor drive operating at rated condition with DC link voltage as 
(a) 200 V and (b) 50 V. 

Fig. 6.63 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC SEPIC fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 200 V and 
(d-f) 50 V. 

Fig. 6.64 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
SEPIC fed BLDC motor drive operating at rated condition with supply voltage as 
(a) 90 V and (b) 270 V.  

Fig. 6.65 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC SEPIC fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 V 
and (d-f) 270 V.  
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Fig. 6.66 
(a-b) 

Simulated steady state performance of a bridgeless PFC Zeta converter fed BLDC 
motor at rated loading condition with DC link voltage as 200 V. 

Fig. 6.67 
(a-b) 

Simulated dynamic performance of bridgeless PFC Zeta converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.68 
(a-b) 

Simulated dynamic performance of a bridgeless PFC Zeta converter fed BLDC 
motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 6.69 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Zeta converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 200 V and (b) 50 V. 

Fig. 6.70 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Zeta converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 6.71 
(a-b) 

Simulated steady state performance of a bridgeless PFC Luo converter fed BLDC 
motor at rated loading condition with DC link voltage as 200 V. 

Fig. 6.72 
(a-b) 

Recorded steady state performance of a bridgeless PFC Luo converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.73 
(a-b) 

Recorded performance of bridgeless PFC Luo converter fed BLDC motor at rated 
condition showing (a) inductor’s currents (iLi1, iLo) and intermediate capacitor 
voltage (vC1) and (b) its enlarged waveforms. 

Fig. 6.74 
(a-b) 

Recorded performance of bridgeless PFC Luo converter fed BLDC motor at rated 
condition showing (a) voltage (vsw1, vsw2) and current (isw1, isw2) stress on PFC 
converter switches and (b) its enlarged waveforms.  

Fig. 6.75 
(a-b) 

Simulated dynamic performance of bridgeless PFC Luo converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.76 
(a-b) 

Recorded dynamic performance of bridgeless PFC Luo converter fed BLDC motor 
drive during (a) starting at DC link voltage of 50 V and (b) speed control at change 
in DC link voltage from 100 V to 150 V. 

Fig. 6.77 
(a-b) 

Simulated dynamic performance of a bridgeless PFC Luo converter fed BLDC 
motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 6.78 
(a-b) 

Recorded dynamic performance of a bridgeless PFC Luo converter fed BLDC 
motor drive during (a) step change in load and (b) step change in supply voltage 
from 270 V to 200 V. 
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Fig. 6.79 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Luo converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 200 V and (b) 50 V. 

Fig. 6.80 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC Luo converter fed 
BLDC motor drive operating at rated condition with DC link voltage as (a-c) 200 
V and (d-f) 50 V. 

Fig. 6.81 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Luo converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 6.82 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC Luo converter 
fed BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 
V and (d-f) 270 V.  

Fig. 6.83 
(a-b) 

Simulated steady state performance of a bridgeless PFC CSC converter fed BLDC 
motor at rated loading condition with DC link voltage as 200 V. 

Fig. 6.84 
(a-b) 

Recorded steady state performance of a bridgeless PFC CSC converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.85 
(a-b) 

Recorded performance of bridgeless PFC CSC converter fed BLDC motor at rated 
condition showing (a) discontinuous inductor currents (iLi, iL2) and (b) continuous 
intermediate capacitor voltage (vC1, vC2). 

Fig. 6.86 
(a-b) 

Recorded performance of bridgeless PFC CSC converter fed BLDC motor at rated 
condition showing (a) voltage (vsw1, vsw2) and current (isw1, isw2) stress on PFC 
converter switches and (b) its enlarged waveforms.  

Fig. 6.87 
(a-b) 

Simulated dynamic performance of bridgeless PFC CSC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.88 
(a-b) 

Recorded dynamic performance of bridgeless PFC CSC converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.89 
(a-b) 

Simulated dynamic performance of a bridgeless PFC CSC converter fed BLDC 
motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 6.90 
(a-b) 

Recorded dynamic performance of a bridgeless PFC CSC converter fed BLDC 
motor drive during (a) step change in load and (b) step change in supply voltage 
from 270 V to 200 V. 

Fig. 6.91 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
CSC converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 200 V and (b) 50 V. 
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Fig. 6.92 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC CSC converter fed 
BLDC motor drive operating at rated condition with DC link voltage as (a-c) 200 
V and (d-f) 50 V. 

Fig. 6.93 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
CSC converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 6.94 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC CSC converter 
fed BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 
V and (d-f) 270 V.  

Fig. 6.95 
(a-b) 

Simulated steady state performance of a bridgeless PFC Sheppard-Taylor 
converter fed BLDC motor at rated condition with DC link voltage as 200 V. 

Fig. 6.96 
(a-b) 

Simulated performance of bridgeless PFC Sheppard-Taylor converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.97 
(a-b) 

Simulated dynamic performance of a bridgeless PFC Sheppard-Taylor converter 
fed BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and 
(c) step change in supply voltage from 270 V to 170 V. 

Fig. 6.98 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Sheppard-Taylor converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 6.99 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Sheppard-Taylor converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 6.100 
(a-b) 

Simulated steady state performance of a bridgeless PFC switched-capacitor buck-
boost converter fed BLDC motor at rated loading condition with DC link voltage 
as 200 V. 

Fig. 6.101 
(a-b) 

Simulated performance of bridgeless PFC SC buck-boost converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 6.102 
(a-b) 

Simulated dynamic performance of a bridgeless PFC SC-buck-boost converter fed 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (c) 
step change in supply voltage from 270 V to 170 V. 

Fig. 6.103 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
SC- buck-boost converter fed BLDC motor drive operating at rated condition with 
DC link voltage as (a) 200 V and (b) 50 V.  

Fig. 6.104 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
SC-buck-boost converter fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  
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Fig. 7.1 Circuit configuration of PFC flyback converter fed BLDC motor drive. 

Fig. 7.2 
(a-d) 

Operation of PFC based flyback converter showing different modes of operations 
as (a) Mode-I, (b) Mode-II, and (c) Mode-III respectively and (d) the associated 
waveforms in a complete switching period. 

Fig. 7.3 Circuit configuration of PFC isolated-Cuk converter fed BLDC motor drive. 

Fig. 7.4 
(a-d) 

Operation of PFC based isolated-Cuk converter showing different modes of 
operations as (a) Mode-I, (b) Mode-II, and (c) Mode-III respectively and (d) the 
associated waveforms in a complete switching period. 

Fig. 7.5 Circuit configuration of PFC isolated SEPIC fed BLDC motor drive. 

Fig. 7.6 
(a-d) 

Operation of PFC based isolated-SEPIC showing different modes of operations as 
(a) Mode-I, (b) Mode-II, and (c) Mode-III respectively and (d) the associated 
waveforms in a complete switching period. 

Fig. 7.7 Circuit configuration of PFC isolated Zeta converter fed BLDC motor drive. 

Fig. 7.8 
(a-d) 

Operation of PFC based isolated-Zeta converter showing different modes of 
operations as (a) Mode-I, (b) Mode-II, and (c) Mode-III respectively and (d) the 
associated waveforms in a complete switching period. 

Fig. 7.9 Circuit configuration of PFC isolated Luo converter fed BLDC motor drive. 

Fig. 7.10 
(a-d) 

Operation of PFC based isolated-Luo converter showing different modes of 
operations as (a) Mode-I, (b) Mode-II, and (c) Mode-III respectively and (d) the 
associated waveforms in a complete switching period. 

Fig. 7.11 Circuit configuration of PFC isolated Sheppard-Taylor converter fed BLDC motor 
drive. 

Fig. 7.12 
(a-f) 

Operation of PFC based isolated-Sheppard Taylor converter showing different 
modes of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III (d) Mode-IV and (e) 
Mode-IV respectively and (f) the associated waveforms in a complete switching 
period. 

Fig. 7.13 Control unit of a PFC converter operating in DCM with variable DC link voltage. 

Fig. 7.14 MATLAB/Simulink model of an Isolated PFC converter fed BLDC motor drive. 

Fig. 7.15 Simulated steady state performance of an isolated PFC flyback converter fed 
BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 7.16 
(a-b) 

Simulated dynamic performance of an isolated PFC flyback converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 
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Fig. 7.17 
(a-b) 

Simulated dynamic performance of a an isolated PFC flyback converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 7.18 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
flyback converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 130 V and (b) 50 V.  

Fig. 7.19 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
flyback converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V. 

Fig. 7.20 
(a-b) 

Simulated steady state performance of an isolated PFC Cuk converter fed BLDC 
motor at rated loading condition with DC link voltage as 130 V. 

Fig. 7.21 
(a-b) 

Recorded steady state performance of a PFC isolated-Cuk converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 7.22 
(a-b) 

Recorded performance of PFC isolated-Cuk converter fed BLDC motor at rated 
loading condition showing (a) input inductor current (iLi) and (b) output inductor 
current (iLo). 

Fig. 7.23 
(a-b) 

Recorded performance of PFC isolated-Cuk converter fed BLDC motor at rated 
condition showing (a) HFT primary (iHFTp) and secondary (iHFTs) current and (b) its 
enlarged waveforms. 

Fig. 7.24 
(a-b) 

Recorded performance of PFC isolated-Cuk converter fed BLDC motor at rated 
condition showing (a) intermediate input capacitor voltage (vC1) and (b) 
intermediate output capacitor voltage (vC2). 

Fig. 7.25 
(a-b) 

Recorded performance of PFC isolated-Cuk converter fed BLDC motor at rated 
condition showing (a) voltage and current stress on PFC converter switch (vsw and 
isw) and (b) its enlarged waveforms. 

Fig. 7.26 
(a-b) 

Simulated dynamic performance of an isolated PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.27 
(a-b) 

Recorded dynamic performance of an isolated PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.28 
(a-b) 

Simulated dynamic performance of a an isolated PFC Cuk converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 7.29 
(a-b) 

Recorded dynamic performance of a an isolated PFC Cuk converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 
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Fig. 7.30 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Cuk converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 130 V and (b) 50 V.  

Fig. 7.31 
(a-f) 

Recorded power indices at AC mains for a PFC isolated-Cuk converter fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 130 V and 
(d-f) 50 V. 

Fig. 7.32 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Cuk converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 7.33 
(a-f) 

Recorded power quality indices at AC mains for a PFC isolated-Cuk converter fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 V 
and (d-f) 270 V.  

Fig. 7.34 Simulated steady state performance of an isolated PFC SEPIC fed BLDC motor at 
rated loading condition with DC link voltage as 130 V. 

Fig. 7.35 
(a-b) 

Simulated dynamic performance of an isolated PFC SEPIC fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control at change in 
DC link voltage from 50 V to 100 V. 

Fig. 7.36 
(a-b) 

Simulated dynamic performance of a an isolated PFC SEPIC fed BLDC motor 
drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 7.37 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
SEPIC fed BLDC motor drive operating at rated condition with DC link voltage as 
(a) 130 V and (b) 50 V.  

Fig. 7.38 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
SEPIC fed BLDC motor drive operating at rated condition with supply voltage as 
(a) 90 V and (b) 270 V.  

Fig. 7.39 Simulated steady state performance of an isolated PFC Zeta converter fed BLDC 
motor at rated loading condition with DC link voltage as 130 V. 

Fig. 7.40 
(a-b) 

Recorded steady state performance of a PFC isolated-Zeta converter fed BLDC 
motor at rated loading condition with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 7.41 
(a-b) 

Recorded performance of PFC isolated-Zeta converter fed BLDC motor at rated 
condition showing (a) HFT primary (iHFTp) and secondary (iHFTs) current and (b) its 
enlarged waveforms. 

Fig. 7.42 
(a-b) 

Recorded performance of PFC isolated-Zeta converter fed BLDC motor at rated 
condition showing (a) vC1 with vs, is and Vdc and (b) its enlarged waveforms of vsw 
and isw. 
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Fig. 7.43 
(a-b) 

Simulated dynamic performance of an isolated PFC Zeta converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.44 
(a-b) 

Recorded dynamic performance of an isolated PFC Zeta converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.45 
(a-b) 

Simulated dynamic performance of a an isolated PFC Zeta converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 7.46 
(a-b) 

Recorded dynamic performance of a an isolated PFC Zeta converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 7.47 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Zeta converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 130 V and (b) 50 V.  

Fig. 7.48 
(a-f) 

Recorded power indices at AC mains for a PFC isolated-Zeta converter fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 130 V and 
(d-f) 50 V. 

Fig. 7.49 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Zeta converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 7.50 
(a-f) 

Recorded power quality indices at AC mains for a PFC isolated-Zeta converter fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 V 
and (d-f) 270 V.  

Fig. 7.51 Simulated steady state performance of an isolated PFC Luo converter fed BLDC 
motor at rated loading condition with DC link voltage as 130 V. 

Fig. 7.52 
(a-b) 

Simulated dynamic performance of an isolated PFC Luo converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.53 
(a-b) 

Simulated dynamic performance of a an isolated PFC Luo converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 7.54 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Luo converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 130 V and (b) 50 V.  

Fig. 7.55 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Luo converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  
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Fig. 7.56 
(a-b) 

Simulated steady state performance of an isolated PFC Sheppard-Taylor converter 
fed BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 7.57 
(a-b) 

Simulated performance of an isolated PFC Sheppard-Taylor converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 7.58 
(a-b) 

Simulated dynamic performance of a an isolated PFC Sheppard-Taylor converter 
fed BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and 
(c) step change in supply voltage from 270 V to 170 V. 

Fig. 7.59 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Sheppard-Taylor converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 7.60 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Sheppard-Taylor converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.1 Circuit configuration of a bridgeless PFC isolated flyback converter fed BLDC 
motor drive. 

Fig. 8.2 
(a-f) 

Operation of bridgeless PFC based flyback converter showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 8.3 
(a-b) 

Operating waveforms of PFC based bridgeless flyback converter in (a) line cycle 
and (b) complete switching cycle. 

Fig. 8.4 Circuit configuration of a bridgeless PFC isolated-Cuk converter fed BLDC motor 
drive. 

Fig. 8.5 
(a-f) 

Operation of bridgeless PFC isolated-Cuk converter showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively.  

Fig. 8.6 
(a-b) 

Operating waveforms of PFC based bridgeless isolated-Cuk converter in (a) line 
cycle and (b) complete switching cycle. 

Fig. 8.7 Circuit configuration of a bridgeless PFC isolated SEPIC fed BLDC motor drive. 

Fig. 8.8 
(a-f) 

Operation of bridgeless PFC isolated SEPIC showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 8.9 
(a-b) 

Operating waveforms of PFC based bridgeless isolated-SEPIC during (a) line 
cycle and (b) complete switching cycle. 

Fig. 8.10 Circuit configuration of a bridgeless PFC isolated-Zeta converter fed BLDC motor 
drive. 
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Fig. 8.11 
(a-f) 

Operation of bridgeless PFC isolated-Zeta converter showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 8.12 
(a-b) 

Operating waveforms of PFC based bridgeless isolated-Zeta Converter during (a) 
line cycle and (b) complete switching cycle. 

Fig. 8.13 Circuit configuration of a bridgeless PFC isolated-Luo converter fed BLDC motor 
drive. 

Fig. 8.14 
(a-f) 

Operation of bridgeless PFC isolated-Luo converter showing different modes of 
operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode N-I, (e) Mode 
N-II, (f) Mode N-III respectively. 

Fig. 8.15 
(a-b) 

Operating waveforms of PFC based bridgeless isolated-Luo Converter during (a) 
line cycle and (b) complete switching cycle. 

Fig. 8.16 Circuit configuration of a bridgeless PFC isolated-Sheppard-Taylor converter fed 
BLDC motor drive. 

Fig. 8.17 
(a-e) 

Operation of bridgeless PFC isolated-Sheppard-Taylor converter showing different 
modes of operations as (a) Mode P-I, (b) Mode P-II, (c) Mode P-III, (d) Mode P-
IV and (e) Mode P-V respectively. 

Fig. 8.18 
(a-e) 

Operation of bridgeless PFC isolated-Sheppard-Taylor converter showing different 
modes of operations as (a) Mode N-I, (b) Mode N-II, (c) Mode N-III, (d) Mode N-
IV and (e) Mode N-V respectively. 

Fig. 8.19 
(a-b) 

Operating waveforms of PFC based bridgeless isolated-Sheppard-Taylor converter 
during (a) line cycle and (b) complete switching cycle. 

Fig. 8.20 Control unit of a PFC converter operating in DCM with variable DC link voltage. 

Fig. 8.21 MATLAB/Simulink model of an Isolated PFC converter fed BLDC motor drive. 

Fig. 8.22 
(a-b) 

Simulated performance of a bridgeless isolated PFC Flyback converter fed BLDC 
motor at rated condition showing characteristics waveforms of (a) BLDC motor 
and (b) PFC converter. 

Fig. 8.23 
(a-b) 

Simulated performance of a bridgeless isolated PFC flyback converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 8.24 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Flyback converter 
fed BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and 
(b) step change in supply voltage from 270 V to 170 V. 

Fig. 8.25 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC flyback converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 130 V and (b) 50 V. 
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Fig. 8.26 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC flyback converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.27 
(a-b) 

Simulated performance of a bridgeless isolated PFC Cuk converter fed BLDC 
motor at rated condition showing characteristics waveforms of (a) BLDC motor 
and (b) PFC converter. 

Fig. 8.28 
(a-b) 

Recorded steady state performance of a bridgeless PFC isolated-Cuk converter fed 
BLDC motor at rated loading condition with DC link voltage as (a) 130 V and (b) 
50 V. 

Fig. 8.29 
(a-b) 

Recorded performance of bridgeless PFC isolated-Cuk converter fed BLDC motor 
at rated condition showing (a) input inductor currents (iLi1, iLi2) and (b) output 
inductor current (iLo1, iLo2). 

Fig. 8.30 
(a-b) 

Recorded performance of bridgeless PFC isolated-Cuk converter fed BLDC motor 
at rated condition showing (a) HFT primary (iHFTp1) and secondary (iHFTs1) current 
and (b) its enlarged waveforms. 

Fig. 8.31 
(a-b) 

Recorded performance of bridgeless PFC isolated-Cuk converter fed BLDC motor 
at rated condition showing (a) intermediate input capacitor voltage (vC11, vC12) and 
(b) intermediate output capacitor voltage (vC21, vC22). 

Fig. 8.32 
(a-b) 

Recorded performance of bridgeless PFC isolated-Cuk converter fed BLDC motor 
at rated condition showing (a) voltage and current stress on PFC converter switch 
(vsw and isw) and (b) its enlarged waveforms. 

Fig. 8.33 
(a-b) 

Simulated performance of a bridgeless isolated PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 8.34 
(a-b) 

Recorded dynamic performance of bridgeless isolated PFC Cuk converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 50 V to 100 V. 

Fig. 8.35 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Cuk converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (c) 
step change in supply voltage from 270 V to 170 V. 

Fig. 8.36 
(a-b) 

Recorded dynamic performance of bridgeless PFC isolated Cuk converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (c) 
step change in supply voltage from 270 V to 170 V. 

Fig. 8.37 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Cuk converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 130 V and (b) 50 V. 
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Fig. 8.38 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC isolated Cuk converter 
fed BLDC motor drive operating at rated condition with DC link voltage as (a-c) 
130 V and (d-f) 50 V. 

Fig. 8.39 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Cuk converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.40 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC isolated Cuk 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 90 V and (d-f) 270 V.  

Fig. 8.41 
(a-b) 

Simulated performance of a bridgeless isolated PFC SEPIC fed BLDC motor at 
rated condition showing characteristics waveforms of (a) BLDC motor and (b) 
PFC converter. 

Fig. 8.42 
(a-b) 

Simulated performance of a bridgeless isolated PFC SEPIC fed BLDC motor drive 
during (a) starting at DC link voltage of 50 V and (b) speed control for change in 
DC link voltage from 50 V to 100 V. 

Fig. 8.43 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC SEPIC fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 8.44 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC SEPIC fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 130 V and (b) 50 V. 

Fig. 8.45 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC SEPIC fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.46 
(a-b) 

Simulated performance of a bridgeless isolated PFC Zeta converter fed BLDC 
motor at rated condition showing characteristics waveforms of (a) BLDC motor 
and (b) PFC converter. 

Fig. 8.47 
(a-b) 

Simulated performance of a bridgeless isolated PFC Zeta converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 8.48 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Zeta converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (c) 
step change in supply voltage from 270 V to 170 V. 

Fig. 8.49 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Zeta converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 130 V and (b) 50 V. 



liv 

Fig. 8.50 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Zeta converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.51 
(a-b) 

Simulated performance of a bridgeless isolated PFC Luo converter fed BLDC 
motor at rated condition showing characteristics waveforms of (a) BLDC motor 
and (b) PFC converter. 

Fig. 8.52 
(a-b) 

Simulated performance of a bridgeless isolated PFC Luo converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 8.53 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Luo converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 8.54 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Luo converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 8.55 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Luo converter fed BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 8.56 
(a-b) 

Simulated performance of a bridgeless isolated PFC Sheppard-Taylor converter 
fed BLDC motor at rated condition showing characteristics waveforms of (a) 
BLDC motor and (b) PFC converter. 

Fig. 8.57 
(a-b) 

Simulated performance of a bridgeless isolated Sheppard-Taylor converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control for change in DC link voltage from 50 V to 100 V. 

Fig. 8.58 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Sheppard-Taylor 
converter fed BLDC motor drive during step change in (a) load from 0.5 Nm to 1 
Nm and (b) supply voltage from 270 V to 170 V. 

Fig. 8.59 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Sheppard-Taylor converter fed BLDC motor drive operating at rated 
condition with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 8.60 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Sheppard-Taylor converter fed BLDC motor drive operating at rated 
condition with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 9.1 Circuit configuration of non-isolated PFC BIFRED converter fed BLDC motor 
drive. 

Fig. 9.2 
(a-e) 

Operation of PFC based non-isolated BIFRED converter showing different modes 
of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, (d) Mode-IV and (e) the 
associated waveforms. 
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Fig. 9.3 Circuit configuration of non-isolated PFC BIBRED converter fed BLDC motor 
drive. 

Fig. 9.4 
(a-f) 

Operation of PFC based non-isolated BIBRED converter showing different modes 
of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, (d) Mode-IV, (e) Mode-V 
and (f) the associated waveforms. 

Fig. 9.5 Circuit configuration of non-isolated PFC integrated buck-boost buck converter 
fed BLDC motor drive. 

Fig. 9.6 
(a-f) 

Operation of PFC based non-isolated integrated PFC buck-boost buck converter 
showing different modes of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, 
(d) Mode-IV and (e) the associated waveforms. 

Fig. 9.7 Circuit configuration of an isolated PFC BIFRED converter fed BLDC motor 
drive. 

Fig. 9.8 
(a-e) 

Operation of PFC based isolated PFC BIFRED converter showing different modes 
of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, (d) Mode-IV and (e) the 
associated waveforms. 

Fig. 9.9 Circuit configuration of an isolated PFC BIBRED converter fed BLDC motor 
drive. 

Fig. 9.10 
(a-e) 

Operation of PFC based isolated PFC BIBRED converter showing different modes 
of operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, (d) Mode-IV and (e) the 
associated waveforms. 

Fig. 9.11 Circuit configuration of an isolated PFC boost-flyback SSIPP fed BLDC motor 
drive. 

Fig. 9.12 
(a-d) 

Operation of isolated PFC based boost-flyback SSIPP showing different modes of 
operations as (a) Mode-I, (b) Mode-II (c) Mode-III and (d) the associated 
waveforms. 

Fig. 9.13 Circuit configuration of an isolated PFC boost-forward SSIPP fed BLDC motor 
drive. 

Fig. 9.14 
(a-f) 

Operation of isolated PFC based boost-forward SSIPP showing different modes of 
operations as (a) Mode-I, (b) Mode-II, (c) Mode-III, (d) Mode-IV, e) Mode-V and 
(f) the associated waveforms. 

Fig. 9.15 Control unit of a PFC converter operating in DCM with variable DC link voltage. 

Fig. 9.16 MATLAB/Simulink model of an integrated and high quality rectifier fed BLDC 
motor drive. 

Fig. 9.17 Simulated steady state performance of a non-isolated PFC BIFRED converter fed 
BLDC motor at rated loading condition with DC link voltage as 200 V. 
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Fig. 9.18 
(a-b) 

Recorded steady state performance of a PFC non-isolated BIFRED converter fed 
BLDC motor at rated loading condition with DC link voltage as (a) 130 V and (b) 
50 V. 

Fig. 9.19 
(a-b) 

Recorded performance of PFC non-isolated BIFRED converter fed BLDC motor 
at rated condition showing (a) input and output inductor currents (iLi, and iLo) and 
(b) intermediate capacitor voltage (vC1). 

Fig. 9.20 
(a-b) 

Recorded performance of PFC non-isolated BIFRED converter fed BLDC motor 
at rated condition showing (a) voltage and current stress on PFC converter switch 
(vsw and isw) and (b) its enlarged waveforms. 

Fig. 9.21 
(a-b) 

Simulated performance of non-isolated PFC BIFRED converter fed BLDC motor 
drive during (a) starting at DC link voltage of 50 V and (b) speed control at change 
in DC link voltage from 100 V to 150 V. 

Fig. 9.22 
(a-b) 

Recorded dynamic performance of PFC non-isolated BIFRED converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 100 V to 150 V. 

Fig. 9.23 
(a-b) 

Simulated performance of a non-isolated PFC BIFRED converter fed BLDC motor 
drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) step change in 
supply voltage from 270 V to 170 V. 

Fig. 9.24 
(a-b) 

Recorded dynamic performance of PFC non-isolated BIFRED converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 9.25 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIFRED converter fed BLDC motor drive operating at rated condition with 
DC link voltage as (a) 200 V and (b) 50 V.  

Fig. 9.26 
(a-f) 

Recorded power indices at AC mains for a non-isolated PFC BIFRED converter 
fed BLDC motor drive operating at rated condition with DC link voltage as (a-c) 
200 V and (d-f) 50 V. 

Fig. 9.27 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIFRED converter fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 9.28 
(a-f) 

Recorded power quality indices at AC mains for a non-isolated PFC BIFRED 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 100 V and (d-f) 270 V.  

Fig. 9.29 Simulated steady state performance of a non-isolated PFC BIBRED converter fed 
BLDC motor at rated loading condition with DC link voltage as 200 V. 

Fig. 9.30 
(a-b) 

Simulated dynamic performance of non-isolated PFC BIBRED converter fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 100 V to 150 V. 
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Fig. 9.31 
(a-b) 

Simulated dynamic performance of a non-isolated PFC BIBRED converter fed 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 9.32 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIBRED converter fed BLDC motor drive operating at rated condition with 
DC link voltage as (a) 200 V and (b) 50 V.  

Fig. 9.33 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIBRED converter fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 9.34 Simulated steady state performance of a non-isolated PFC integrated buck-boost 
buck converter fed BLDC motor at rated loading condition with DC link voltage as 
200 V. 

Fig. 9.35 
(a-b) 

Simulated behavior of a PFC integrated buck-boost buck converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 9.36 
(a-b) 

Simulated dynamic performance of PFC integrated buck-boost buck converter fed 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 9.37 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a PFC integrated 
buck-boost buck converter fed BLDC motor drive operating at rated condition 
with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 9.38 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC integrated buck-boost buck converter fed BLDC motor drive operating at 
rated condition with supply voltage as (a) 90 V and (b) 270 V. 

Fig. 9.39 Simulated steady state performance of an isolated PFC BIFRED converter fed 
BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 9.40 
(a-b) 

Simulated dynamic performance of an isolated PFC BIFRED converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 9.41 
(a-b) 

Simulated dynamic performance of an isolated PFC BIFRED converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1.0 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 9.42 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
BIFRED converter fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 130 V and (b) 50 V.  

Fig. 9.43 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
BIFRED converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  
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Fig. 9.44 Simulated steady state performance of an isolated PFC BIBRED converter fed 
BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 9.45 
(a-b) 

Simulated dynamic performance of an isolated PFC BIBRED converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 9.46 
(a-b) 

Simulated dynamic performance of an isolated PFC BIBRED converter fed BLDC 
motor drive during (a) step change in load from 0.5 Nm to 1.0 Nm and (b) step 
change in supply voltage from 270 V to 170 V. 

Fig. 9.47 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
BIBRED converter fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 130 V and (b) 50 V.  

Fig. 9.48 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
BIBRED converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 9.49 Simulated steady state performance of an isolated PFC boost flyback SSIPP fed 
BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 9.50 
(a-b) 

Simulated dynamic performance of an isolated PFC boost flyback SSIPP fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 50 V to 100 V. 

Fig. 9.51 
(a-b) 

Simulated dynamic performance of an isolated PFC boost flyback SSIPP converter 
fed BLDC motor drive during (a) step change in load from 0.5 Nm to 1.0 Nm and 
(b) step change in supply voltage from 270 V to 170 V. 

Fig. 9.52 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
boost flyback SSIPP fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 130 V and (b) 50 V.  

Fig. 9.53 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
boost flyback SSIPP fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 9.54 Simulated steady state performance of an isolated PFC boost forward SSIPP fed 
BLDC motor at rated loading condition with DC link voltage as 130 V. 

Fig. 9.55 
(a-b) 

Simulated dynamic performance of an isolated PFC boost forward SSIPP fed 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 50 V to 100 V. 

Fig. 9.56 
(a-b) 

Simulated performance of an isolated PFC boost forward SSIPP converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 
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Fig. 9.57 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
boost forward SSIPP fed BLDC motor drive operating at rated condition with DC 
link voltage as (a) 130 V and (b) 50 V.  

Fig. 9.58 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
boost forward SSIPP fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 10.1 Circuit configuration of a non-isolated PFC Cuk converter fed sensorless BLDC 
motor drive. 

Fig. 10.2 Circuit configuration of a bridgeless non-isolated PFC Cuk converter fed 
sensorless BLDC motor drive. 

Fig. 10.3 Circuit configuration of an isolated PFC Cuk converter fed sensorless BLDC 
motor drive. 

Fig. 10.4 Circuit configuration of a bridgeless PFC isolated-Cuk converter fed sensorless 
BLDC motor drive. 

Fig. 10.5 Circuit configuration of a non-isolated BIFRED converter fed sensorless BLDC 
motor drive. 

Fig. 10.6 Circuit configurations for virtual Hall signals generation for BLDC motor. 

Fig. 10.7 Waveforms of the line back emf’s and the corresponding actual Hall signals (Ha-
Hc) and the required (estimated) Hall signals after the compensation. 

Fig. 10.8 Operation of hysteresis comparator with threshold voltage and the delay produced 
due to its operation. 

Fig. 10.9 Recorded delay of the virtual Hall signals with the actual Hall signals for different 
speeds. 

Fig. 10.10 Test results of terminal voltage with the actual and the virtual (estimated) Hall 
signals without phase-lead compensation. 

Fig. 10.11 Bode plot of the designed phase lead compensator. 

Fig. 10.12 Test results of terminal voltage with the actual and the virtual (estimated) Hall 
with phase lead compensation at rated conditions. 

Fig. 10.13 Recorded error in phase delay with and without compensation for different speeds. 

Fig. 10.14 Control scheme of proposed PFC based sensorless BLDC motor drive 

Fig. 10.15 Different modes of operation of a sensorless BLDC motor drive. 

Fig. 10.16 MATLAB/Simulink model of a PFC converter fed sensorless BLDC motor drive. 
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Fig. 10.17 
(a-b) 

Simulated steady state performance of a non-isolated PFC Cuk converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 200 
V and (b) 50 V. 

Fig. 10.18 
(a-b) 

Recorded steady state performance of a non-isolated PFC Cuk converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 200 
V and (b) 50 V. 

Fig. 10.19 
(a-b) 

Simulated performance of non-isolated PFC Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 10.20 
(a-b) 

Recorded performance of non-isolated PFC Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 10.21 
(a-b) 

Simulated dynamic performance of a non-isolated PFC Cuk converter fed 
sensorless BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 
Nm and (b) step change in supply voltage from 270 V to 170 V. 

Fig. 10.22 
(a-b) 

Recorded dynamic performance of a non-isolated PFC Cuk converter fed 
sensorless BLDC motor drive during (a) step change in load and (b) step change in 
supply voltage from 270 V to 200 V. 

Fig. 10.23 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC Cuk converter fed sensorless BLDC motor drive operating at rated condition 
with DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 10.24 
(a-f) 

Recorded power indices at AC mains for a non-isolated PFC Cuk converter fed 
sensorless BLDC motor drive operating at rated condition with DC link voltage as 
(a-c) 200 V and (d-f) 50 V. 

Fig. 10.25 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC Cuk converter fed sensorless BLDC motor drive operating at rated condition 
with supply voltage as (a) 90 V and (b) 270 V.  

Fig. 10.26 
(a-f) 

Recorded power quality indices at AC mains for a non-isolated PFC Cuk converter 
fed sensorless BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 90 V and (d-f) 270 V.  

Fig. 10.27 
(a-b) 

Simulated steady state performance of a bridgeless non-isolated PFC Cuk 
converter fed BLDC motor at rated loading condition with DC link voltage as (a) 
200 V and (b) 50 V. 

Fig. 10.28 
(a-b) 

Recorded steady state performance of a bridgeless non-isolated PFC Cuk converter 
fed BLDC motor at rated loading condition with DC link voltage as (a) 200 V and 
(b) 50 V. 
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Fig. 10.29 
(a-b) 

Simulated performance of bridgeless PFC Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 10.30 
(a-b) 

Recorded performance of bridgeless PFC Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 100 V to 150 V. 

Fig. 10.31 
(a-b) 

Simulated dynamic performance of a bridgeless PFC Cuk converter fed sensorless 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 10.32 
(a-b) 

Recorded dynamic performance of a bridgeless PFC Cuk converter fed sensorless 
BLDC motor drive during (a) step change in load and (b) step change in supply 
voltage from 270 V to 200 V. 

Fig. 10.33 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Cuk converter fed sensorless BLDC motor drive operating at rated condition with 
DC link voltage as (a) 200 V and (b) 50 V. 

Fig. 10.34 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC Cuk converter fed 
sensorless BLDC motor drive operating at rated condition with DC link voltage as 
(a-c) 200 V and (d-f) 50 V. 

Fig. 10.35 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless PFC 
Cuk converter fed sensorless BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 10.36 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC Cuk converter 
fed sensorless BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 90 V and (d-f) 270 V.  

Fig. 10.37 
(a-b) 

Simulated steady state performance of an isolated PFC Cuk converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 200 
V and  (b) 50 V. 

Fig. 10.38 
(a-b) 

Recorded steady state performance of a PFC isolated-Cuk converter fed sensorless 
BLDC motor at rated loading condition with DC link voltage as (a) 130 V and (b) 
50 V. 

Fig. 10.39 
(a-b) 

Simulated dynamic performance of an isolated PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 10.40 
(a-b) 

Recorded performance of an isolated PFC Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 
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Fig. 10.41 
(a-b) 

Simulated dynamic performance of a an isolated PFC Cuk converter fed sensorless 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 10.42 
(a-b) 

Recorded dynamic performance of a an isolated PFC Cuk converter fed sensorless 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 10.43 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Cuk converter fed BLDC motor drive operating at rated condition with DC link 
voltage as (a) 130 V and (b) 50 V.  

Fig. 10.44 
(a-f) 

Recorded power indices at AC mains for a PFC isolated Cuk converter fed BLDC 
motor drive operating at rated condition with DC link voltage as (a-c) 130 V and 
(d-f) 50 V. 

Fig. 10.45 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for an isolated PFC 
Cuk converter fed BLDC motor drive operating at rated condition with supply 
voltage as (a) 90 V and (b) 270 V.  

Fig. 10.46 
(a-f) 

Recorded power quality indices at AC mains for a PFC isolated Cuk converter fed 
BLDC motor drive operating at rated condition with supply voltage as (a-c) 90 V 
and (d-f) 270 V.  

Fig. 10.47 
(a-b) 

Simulated steady state performance of a bridgeless PFC isolated-Cuk converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 130 
V and (b) 50 V. 

Fig. 10.48 
(a-b) 

Recorded steady state performance of a bridgeless PFC isolated-Cuk converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 130 
V and (b) 50 V. 

Fig. 10.49 
(a-b) 

Simulated performance of a bridgeless isolated PFC Cuk converter fed BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control for 
change in DC link voltage from 50 V to 100 V. 

Fig. 10.50 
(a-b) 

Recorded performance of bridgeless isolated Cuk converter fed sensorless BLDC 
motor drive during (a) starting at DC link voltage of 50 V and (b) speed control at 
change in DC link voltage from 50 V to 100 V. 

Fig. 10.51 
(a-b) 

Simulated dynamic performance of a bridgeless isolated PFC Cuk converter fed 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig.10.52 
(a-b) 

Recorded performance of bridgeless PFC isolated Cuk converter fed sensorless 
BLDC motor drive during (a) step change in load from 0.5 Nm to 1 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 
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Fig. 10.53 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Cuk converter fed sensorless BLDC motor drive operating at rated 
condition with DC link voltage as (a) 130 V and (b) 50 V. 

Fig. 10.54 
(a-f) 

Recorded power indices at AC mains for a bridgeless PFC isolated Cuk converter 
fed sensorless BLDC motor drive operating at rated condition with DC link 
voltage as (a-c) 130 V and (d-f) 50 V. 

Fig. 10.55 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a bridgeless 
isolated PFC Cuk converter fed sensorless BLDC motor drive operating at rated 
condition with supply voltage as (a) 90 V and (b) 270 V. 

Fig. 10.56 
(a-f) 

Recorded power quality indices at AC mains for a bridgeless PFC isolated Cuk 
converter fed sensorless BLDC motor drive operating at rated condition with 
supply voltage as (a-c) 90 V and (d-f) 270 V.  

Fig. 10.57 
(a-b) 

Recorded steady state performance of a PFC non-isolated BIFRED converter fed 
sensorless BLDC motor at rated loading condition with DC link voltage as (a) 200 
V and (b) 50 V. 

Fig. 10.58 
(a-b) 

Recorded steady state performance of a PFC non-isolated BIFRED converter fed 
BLDC motor at rated loading condition with DC link voltage as (a) 200 V and (b) 
50 V. 

Fig. 10.59 
(a-b) 

Simulated performance of non-isolated PFC BIFRED converter fed BLDC motor 
drive during (a) starting at DC link voltage of 50 V and (b) speed control at change 
in DC link voltage from 100 V to 150 V. 

Fig. 10.60 
(a-b) 

Recorded performance of PFC non-isolated BIFRED converter fed sensorless 
BLDC motor drive during (a) starting at DC link voltage of 50 V and (b) speed 
control at change in DC link voltage from 100 V to 150 V. 

Fig. 10.61 
(a-b) 

Simulated performance of a non-isolated PFC BIFRED converter fed sensorless 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 10.62 
(a-b) 

Recorded dynamic performance of PFC non-isolated BIFRED converter fed 
BLDC motor drive during (a) step change in load from 0.4 Nm to 0.8 Nm and (b) 
step change in supply voltage from 270 V to 170 V. 

Fig. 10.63 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIFRED converter fed BLDC motor drive operating at rated condition with 
DC link voltage as (a) 200 V and (b) 50 V.  

Fig. 10.64 
(a-f) 

Recorded power indices at AC mains for a non-isolated PFC BIFRED converter 
fed BLDC motor drive operating at rated condition with DC link voltage as (a-c) 
200 V and (d-f) 50 V. 
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Fig. 10.65 
(a-b) 

Simulated harmonic spectrum of supply current at AC mains for a non-isolated 
PFC BIFRED converter fed BLDC motor drive operating at rated condition with 
supply voltage as (a) 90 V and (b) 270 V.  

Fig. 10.66 
(a-f) 

Recorded power quality indices at AC mains for a non-isolated PFC BIFRED 
converter fed BLDC motor drive operating at rated condition with supply voltage 
as (a-c) 93.3 V and (d-f) 267.1 V.  
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