
VOL. 2. NO. 2 
ISSN 2581-5849

ELECTRICITY GENERATION POTENTIAL OF ROOFTOP 
PHOTOVOLTAICS IN PUNJAB
R K Pal

POWER CONVERTER TOPOLOGY OF BRUSHLESS DC MOTOR FOR 
IMPROVEMENT OF POWER QUALITY
Mr. Devang. B. Parmar, Dr. Chirag. K. Vibhakar

FAULT DETECTION AND DIAGNOSIS METHODS IN POWER 
GENERATION PLANTS - THE INDIAN POWER GENERATION SECTOR 
PERSPECTIVE: AN INTRODUCTORY REVIEW 
Himanshukumar R. Patel, Dr. Vipul A. Shah 

A FRAMEWORK FOR DEVELOPMENT OF RISK SEVERITY THROUGH 
THE APPLICATION OF FUZZY EXPECTED VALUE METHOD (FEVM) FOR 
INFRASTRUCTURE TRANSPORTATION PROJECT
Manvinder Singh, Debasis Sarkar

DESIGN PARAMETERS OF SHUNT ACTIVE FILTER FOR HARMONICS 
CURRENT MITIGATION 
A.H. Budhrani, K.J. Bhayani, A.R. Pathak

UGC APPROVED JOURNAL: NO. 63922

PDPU JOURNAL OF
ENERGY AND 

MANAGEMENT

Gandhinagar, Gujarat, India



PDPU JOURNAL OF ENERGY AND MANAGEMENT 

CHIEF PATRON:
• Shri D. Rajagopalan, IAS, (Retd.), 

Chairman, Standing Council, 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat 

CHIEF EDITOR:
• Dr. C. Gopalkrishnan, 

Director General, 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat 

MANAGING EDITOR:
• Dr. Ashutosh Muduli, 

Professor, 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat

INTERNATIONAL EDITOR:
• Devendra Kodwani, Ph.D.,  

Professor, Executive Dean,  
Faculty of Business and Law & Head of 
Business School, The Open University, 
Michael Young Building, Walton Hall. 
Milton Keynes, MK7 6AA, UK

EDITORS:
• Dr. Anirbid Sircar, Professor, 

Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat

• Dr. lndrajit Mukhopadhyay, Professor, 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat

• Dr. Surendra Singh Kachhwaha, 
Associate Professor, 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat

EDITORIAL ADVISORY BOARD:
• Professor D.M Pestonjee, Former Professor, Indian Institute of 

Management, Ahmedabad, India
• Professor Zhanna Belyaeva, Graduate School of Economics and 

Management Ural Federal University, EMBRI Country Director, Russia
• Professor Timothy C. Coburn, Director, School of Energy Economics, 

Policy and Commerce, The University of Tulsa, USA
• Professor Peter Stokes, Vice-President: Business Relations and 

SFEMRBI, University of Chester, UK
• Professor Rupendra Paliwal, Vice President for Strategic Planning, 

Sacred Heart University, USA
• Professor Shivakumar Karekal, University of Wollongong,  

NSW 2522, Australia
• Professor Abhishekh, Indian Institute of Management,  

Ahmedabad, India
• Professor Andrew Dutta, Management Development Institute,  

Gurgaon, India
• Professor Rajeev Shekhar, Dept. of Material Science and Engg.,  

Indian Institute of Technology, Kanpur, India
• Professor R.K. Pandey, Dept. of Electrical Engg., Institute of 

Technology, BHU, India
• Professor Santanu Bandyopadhyay, Dept. of Energy Systems and 

Engineering, Indian Institute of Technology, Mumbai, India.
• Professor Laltu Chandra, Dept. of Mechanical Engg., Indian Institute 

of Technology, Jodhpur, India
• Professor Ranjan Sengupta, Head of Department of Chemical Engg., 

Baroda University, India
• Professor VP Sharma, Head of the Department of Petroleum 

Engineering, Indian School of Mines, Dhanbad, India
• Professor Pramod Paliwal, Dean, School of Petroleum Management, 

Pandit Deendayal Petroleum University, Gandhinagar, Gujarat

EDITORIAL AND ADMINISTRATIVE SUPPORT:
• Mr. Saumyaranjan Sahoo, Ph.D. Scholar
• Ms. Manmeet Bhamra, Ph.D. Scholar

UGC APPROVED JOURNAL: NO. 63922



PDPU Journal of Energy and Management (JEM) is 
an International referred peer-reviewed journal. PDPU 
Journal of Energy and Management welcomes original 
papers from both academicians and practitioners 
on experimental energy science and technology 
(conventional and non-conventional), energy sector 
related management, business, and organizational 
issues related to energy and research. Papers, based 
on theoretical or empirical research or experience, 
should illustrate the practical applicability and/or policy 
implications of work described. 

The bi-annual journal carries many features including 
perspectives, conceptual research, empirical research, 
colloquium, management case, and book reviews. 
Authors are invited to submit their contribution under 
any feature. 

 

AIM AND SCOPE 

The proposed research journal shall report and focus 
on identifying new opportunities, challenges, best 
practices and strategies for global economy on various 
complementing issues like business & techno-managerial 
Issues, regulatory & policy matters, marketing issues, 
financial & accounting issues, operational excellence & 
management, social & human resource management and 
capacity building in general and energy sector in specific. 

PDPU JEM is a peer reviewed journal and follows a 
'double blind' review process. All the papers submitted 
to PDPU JEM go through a preliminary review at the 
editorial desk and those considered appropriate are 
sent to an Editor representing a specialized domain. On 
recommendation of the concerned Editor, the Article may 
be rejected or assigned to two reviewers. 

PUBLICATION INFORMATION 

PDPU JEM shall be published biannually. 
All editorial correspondence should be addressed to 
the Chief Editor, C. Gopalkrishnan, School of Petroleum 
Management, Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat - 382007 or sent by mail to 
jem.pdpu@pdpu.ac.in.

The views expressed in the Articles are those of the 
respective authors. Neither PDPU JEM nor Pandit 
Deendayal Petroleum University, Gandhinagar, Gujarat 
can accept any responsibility for any in advertent 
omissions.

PUBLISHER'S DETAILS: 
Pandit Deendayal Petroleum University, 
Gandhinagar, Gujarat - 382007, India.

Telephone: +91 79-23275101 

E-mail: jem.pdpu@pdpu.ac.in

Website: https://www.pdpu.ac.in 

CONTACT DETAILS: 
Dr. Ashutosh Muduli, Managing Editor

School of Petroleum Management,
Pandit Deendayal Petroleum University 
Gandhinagar, Gujarat - 382007, India.

E-mail: jem.pdpu@pdpu.ac.in 



VOL. 2. NO. 2
UGC APPROVED JOURNAL: NO. 63922

PDPU JOURNAL OF
ENERGY AND 

MANAGEMENT



Page  |   7

EDITORIAL 
Professor C. Gopalkrishnan, Chief Editor

1. ELECTRICITY GENERATION POTENTIAL OF ROOFTOP PHOTOVOLTAICS IN PUNJAB
R K Pal 

2. POWER CONVERTER TOPOLOGY OF BRUSHLESS DC MOTOR FOR IMPROVEMENT OF POWER QUALITY
Mr. Devang. B. Parmar, Dr. Chirag. K. Vibhakar

3. FAULT DETECTION AND DIAGNOSIS METHODS IN POWER GENERATION PLANTS -  
THE INDIAN POWER GENERATION SECTOR PERSPECTIVE: AN INTRODUCTORY REVIEW 
Himanshukumar R. Patel, Dr. Vipul A. Shah

4. A FRAMEWORK FOR DEVELOPMENT OF RISK SEVERITY THROUGH THE APPLICATION OF FUZZY 
EXPECTED VALUE METHOD (FEVM) FOR INFRASTRUCTURE TRANSPORTATION PROJECT  
Manvinder Singh, Debasis Sarkar

5. DESIGN PARAMETERS OF SHUNT ACTIVE FILTER FOR HARMONICS CURRENT MITIGATION 
A.H. Budhrani, K.J. Bhayani, A.R. Pathak

9 

11

19

31

51

59

CONTENT



Page  |   9

EDITORIAL

We are very happy to present to you this edition of Journal of Energy and Management.  The following are the 
highlights of the papers presented in the journal.

“Electricity Generation Potential of Rooftop Photovoltaics in Punjab” by R.K. Pal discuses the potential of Solar 
Energy in Punjab.  This study estimates the potential of solar electricity generation in the state by installing rooftop 
photovoltaics on residential houses. It was estimated that around 2475 GWh/year can be generated from rooftop solar 
photovoltaics installed on 90% of the residential houses in Punjab, which, it is estimated could meet the demand to 
the extent of 25 per cent of the requirements in the state today. Money savings are also realizable in case of rooftop 
photovoltaics.   The total money savings for rooftop photovoltaics will be about Rs. 14850 Million/year.  Reduction in 
greenhouse gases emission is also possible by using rooftop photovoltaics.  The reduction in emission of greenhouse 
gases like carbon dioxide, methane and nitrous oxide would be about 806.67 kT/year, 92.9 kT/year and 13.51 kT/year 
respectively.  

The second paper by Devang Parmer and Chirag Vibhakar reports findings of their study “Power Converter Topology 
of Brushless DC Motor for Improvement of Power Quality.” This study examines different control schemes and design 
related power factor improvement techniques used for brushless DC motor drives. It also provides a base for a range 
of a suitable power factor correction topology for the specified application. Several AC-DC Buck, Boost, Cuk converters 
based power factor correction typologies are designed, modeled and analyzed.  Portions of the bi-directional extension 
converter and unipolar inverter typologies are likewise surveyed to give a total evaluation of the power factor controller 
topologies for BLDC drives. The proposed power factor correction converter topologies indicate modification to 
worldwide power quality measures with an enhanced implementation of BLDC drives.  It also conforms to international 
power quality standards with improved performance of BLDCM drive, such as reduction of AC mains current harmonics, 
near unity power factor, and reduction of speed and torque ripples. Simulation environment with PSIM version 
9.0.3.400 software has also been attempted in the study.

The  third paper, “Design Parameters of Shunt Active Filter for Harmonics Current Mitigation” by  A.H. Budhrani, K.J. 
Bhayani, A.R. Pathak, discusses  design parameters of three phase shunt active filter based on PQ theory for mitigation 
of harmonics current. 

A Framework for Development of Risk Severity through the Application of Fuzzy Expected Value Method (FEVM) for 
Infrastructure Transportation Project by Manvinder Singh, Debasis Sarkar examines risks and risk assessment aspects 
and finally risk mitigation measures based on the analysis of mega Infrastructure transportation projects using Fuzzy 
Expected Value Method (FEVM).Fuzzy logic is incorporated within conventional Expected Value Method (EVM) to 
map the interrelationship between probability of occurrence and impact generated for a particular activity. Based 
upon fuzzy risk severity values, ithas been concluded that erection of pre-cast segments, detailed project report and 
feasibility, land handing over, traffic diversion and piling activities are having very high fuzzy risk severity values and 
came under first five ranks with respect to risk involved and associated with them. The developed fuzzy risk severity 
values would enable the project authorities to identify the activities with high risk severity and to take the mitigation 
measures accordingly.

The last paper of the journal is about fault detection and diagnosis methods in power generation plants specifically 
from the Indian power generation sector perspective by Himanshukumar R. Patel and Vipul A. Shah. The paper 
discusses about different faults related to nuclear power plants, thermal power plants, and solar power plants and 
their performance monitoring, instrumentation or sensor calibration, system dynamics, system faults, sensor faults, 
equipment monitoring, reactor and furnace monitoring, and transient monitoring. The authors suggested for a model-
based and model-free FDD methods and examined the FDD methods. The paper explained about the popularity of FDD 
applications as safety and reliability are significant requirements for different power generation sector. The paper also 
discussed the model based and model-free FDD methods in nuclear power plants, thermal power plants, and solar 
power plant types of power generation plants.

We would like to receive feedback from our readers and authors, which, we hope, will help us to improve our journal.

- C. Gopalkrishnan, Chief Editor




