Department: Electrical Engineering

Books and Chapters published in edited volumes

Sl
No.

Documents Attached

E-copy of the Cover page, content page and first page of the
publications




3.4.6 Number of books and chapters in edited volumes published per teacher during the last five years (15)

3.4.6.1: Total number of books and chapters in edited volumes / bo!

oks published, and papers in national/international conf

%
}proceedlngs year wise during the last five year

)

rechnical Uni

sity

sl. |Name of the teacher  |Title of the book/chapters Title of the paper Title of the proceedings of the conference Name of the conference National / Yearof |ISBN/ISSN [Affiliating |Name of
No. published International [publicati [number of |Institute at the
on the the time of | publisher
proceeding |publication
1 |YSBrar 8th International Conference on Solar-Thermal Power Scheduling 8th International Conference on Smart Grid and |IEEE
Smart Grid and Clean Energy by Inserting -Constrained|Clean Energy Technologies, 978-1-7281-5736-
Technologies, 978-1-7281-5736-| Method to Nonlinear Simplex 8/20, IEEE, Kuching, Malaysia
8/20, IEEE, Kuching Malaysia Method with Mutations
2 |YSBrar th International Conference on Multi-Objective Power 8th International Conference on Smart Grid and Mﬂmﬂmsjﬂ International 2020)
Smart Grid and Clean Energy heduling of Wind —Thermal|Clean Energy Technologies, 978-1-7281-5736-]
Technologies, Integrated System by Using 8/20, IEEE Kuching, Malaysia, 4-7 Oct. 2020
Ci ined Simplex Method
3 |YSBrar 7th Internationa confrences an Active and reactive power |2016 7th India Internat ional Conference on |EEE International 2020|
power electronics dispatch using predator prey Power Electronics (NCPE), Thapar University
optimization approach Patiala,
4 |Naveen Kumar Sharma Internationa confrences on power ization of in |IEEE jonal C on Power Energy, |EEE International Conference on Power Energy, International 2018|978-1-5386- | IKG Punjab |IEEE
energy envirment and Intelligent a Microgrid in an Uncertain Environment and Intelligent Control (PEEIC-2018) Environment and Intelligent Control (PEEIC-2018) 23413 Technical
Control Electricity Market University
5 |Naveen Kumar Sharma Internationa confrences on power Economic Profit imization by IEEE | Conference on Power Energy, EEE International Conference on Power Energy, International 2018|978-1-5386- | IKG Punjab | IEEE
energy envirment and Intelligent Optimal Allocation and Sizing of Environment and Intelligent Control (PEEIC-2018) Environment and intelligent Control (PEEIC-2018) 2341-2 Technical
Control WPG in Double Auction Competitive University
Electricity Market
6 |Maveen Kumar Sharma Internationa confrences on power Sequential Procurement of Energy | IEEE International Conference on Power Energy, |EEE International Conference on Power Energy, International 2018|978-1-5386- | IKG Punjab |IEEE
energy envirment and Intelligent and Operating Reserve under Environment and Intelligent Control (PEEIC-2018) Environment and Intelligent Control (PEEIC-2018) 2341-1 Technical
Control Competitive Electricity Market University
7 |GuptaA.,VermaK.and | “Areview on switching function of | In: Proc. Of IEEE 7th India In: Proc. Of IEEE 7th India International Interntional 2016/978-1-5090-| CU mohali |IEEE
Thakur B., , multi level inverter and International Conference on Conference on Power Electronics (IICPE-2016), 4530-3
applications” Power Electronics (IICPE-2016),
8 |GuptaA.,VermaK.and |“A modeling and In: Proc. OF IEEE 7th India In: Proc. Of IEEE 7th India International Interntional 2016{978-1-5090-|CU mohali |IEEE
Thakur B., control functions of grid-connected International Conference on Conference on Power Electronics (IICPE-2016), 4530-3
converter for phatovoltaic system-a Power Electronics (IICPE-2016),
review”,
9 | Gupta A. and Singh N., |A studyon mitigation of blackout |, In: Proc. Of IEEE 7th India , In: Proc. Of [EEE 7th India International Interntional 2016|978-1-5090-| CU mohali |IEEE
i risks in smart grid” International Conference on Conference on Power Electronics (IICPE-2016), 4530-3
Power Electronics (IICPE-2016),
10 |Singh S. and Gupta A., “ | Power Quality Analysis of In: Proc. Of 1st IEEE India In: Proc. Of 1st |EEE India International Interntional 2016|978-1467- |CU mohali |IEEE
Multilevel grid-interactive International Conference on Conference on Power Electronics, intelligent 385886
converter system with varying DC Power Electronics, Intelligent Control and Energy Systems (ICPEICES)
source and switching angle”, Control and Energy Systems
ICPEICES)
11 |Naveen Kumar Sharma |Latest Trends in Renewable Energy |Fuzzy Based modeling of PV Lecture Notes in Electrical Engineering book Lecture Notes in Electrical Engineering book international 2020|ISBN 978-  |iKG Punjab
Technologies, power loss due to soiling based |series (LNEE, volume 760) series (LNEE, volume 760/ 981-16- Technical |Springer,
on ecological parameters 1185-8, University |Singapor
ISBN 978- e
981-16-
1186-5
eBook)
12 |Deepika Bhalla Latest Trends in Renewable Energy |Current Scenario of Solar Power | Lecture Notes in Flectrical Engineering book _@Mg‘in_ﬂﬂaﬁﬂgmﬁ&&‘i international 2020|1SBN 978-  [iKG Punjab
Technologies, and Various Schemes for series (LNEE, volume 760/ series (LNEE, volume 760) 981-16- Technical |Springer,
stimulation and Expansion of 1185-8, University |Singapor
Solar Energy Sector in India ISBN 978- e
981-16-
1186-5
eBook]
13 |Naveen Kumar Sharma An Evaluation of Different Health 2020 IEEE Students Conference on Engineering & 2020 IEEE Students Conference on Engineering & International 2020{978-1-7281- |IKG Punjab |IEEE
Assessment Methods on 50 MVA Systems (SCES) Systems (SCES) 9339-7 Technical
Power Transformer: A Case Study University
- -
f Electrical Engineering
. . 1




14 |Akhil Gupta, Kamal |Green information and Power quality analysis of a International 2020| 9.78E+12|IKGPTU  |CRC
Sharma, Sunny Vig, communication systems for a wind energy conversion 3 press,
Gagandeep Kaur, and sustainable future (GICSSF systems using UPFC ) Taylor

Ashish Sharma 2020), 1% edition, 2020 &
Francis
15 |Gagandeep Kaur, Green information and Microbial Fuel Cell: A Source of International 2020| 9.78E+12[IKGPTU  |CRC
Akhil Gupta, and communication systems for a Bioelectricity Production press,
Jaspreet kaur sustainable future (GICSSF Taylor
2020), 1" edition, 2020 &
Francis
16 |Akhil Gupta, Kamal  |Green information and Power quality analysis of a International 2020| 9.78E+12[IKGPTU  |CRC
Sharma, Sunny Vig, communication systems for a wind energy conversion press,
Gagandeep Kaur, and sustainable future (GICSSF systems using UPFC Taylor
Ashish Sharma 2020), 1% edition, 2020 &
Francis
17 |Gagandeep Kaur, Green information and Microbial Fuel Cell: A Source of International 2020| 9.78E+12|IKGPTU  |CRC
Akhil Gupta, and communication systems for a Bioelectricity Production press,
Jaspreet kaur sustainable future (GICSSF Taylor
2020), 1% edition, 2020 &
Francis
18 |Deepika Bhalla Application of Dynamic Application of Dynamic Proceedings of All India Seminar on “Renewable |India Seminar on “Renewable Energy National 2018|ISBN: 978- |IKG Punjab |Publishe
Programming to Unit Commitment Programming to Unit Energy Technologies: Perspective and Challenges" | Technologies: Perspective and Challenges 81-920451- |Technical |d by
Commitment 91 University |Institute
of
Engineer
s (India)
in
Associati
on with
BBSBEC,
‘b Fatehgar
h
MG Aaveen Kumar Sharma ‘An Evaluation of Different Health 2020 IEEE Students Conference on Engineering & 2020 IEEE Students Conference on Engineering & International 2020|978-1-7281- |IKG Punjab |IEEE

Assessment Methods on 50 MVA Systems (SCES) Systems (SCES) 9339-7 Technical
Power Transformer: A Case Study University
20 |Naveen kumar Sharma jons of Artificial Intelli ble Energy in d i ‘Advances in Intelligent Systems and Computing International 2019/ doi.org/10.1 |IKG Punjab Scopus preview - Scopus - Lecture

sustainable future (GICSSF 2020}, 1%
edition, 2020

University Francis

Jalandhar

Techniques in Engineering. Multi-microgrid Under Deregulated | {LNEE, volume 698) (LNEE, volume 698) 007/978- Technical |Springer, | Notes in Electrical Engineering
Environment of Power Sector 981-13- Uni y e
1819-1 28 o
21 |Maveen Kumar Sharma ‘Advances in System Optimization and Comparative Study of Duval Triangle LNEE, volume 509 LNEE, volume 509 International 2019|978-981-13- |IKG Punjab Scopus preview - Scopus - Lecture
Control with the New DGA Interpretation 0664-8 Technical |springer, | Notes in Electrical Engineering,
Scheme University  |singapor
e
22 | Akhil Gupta, and Vig Green information and Power quality analysis using various |.. Interntional |chapter [978-1003-  |IK Gujral CRC
Sunny communication systems for a computation technigues for 10, pp.  |032458 Punjab press,
sustainable future (GICSSF 2020), 1% |induction machines 175-195 Technical Taylor &
edition, 2020 University Francis
Jalandhar
Kamal Sharma, Akhil Green information and Renewable energy sources b Interntional |chapter 978-1003-  |IK Gujral CRC ]
upta and Akhil Nigam  |communication systems for a 5, pp. 93- 1032458 Punjab press,
K sustainable future (GICSSF 2020), 1 109, Technical [T2vlor &
edition, 2020 University Francis
Jalandhar
24 |Akhil Gupta, Kamal Green information and Hybrid energy systems jes Interntional  |chapter |978-100- IK Gujral  |CRC
Sharma, and Akhil Nigam communication systems for a 7, pp. 303-2458 Punjab press,
sustainable future (GICSSF 2020), 1% 133-142 Technical |Tavior &
edition, 2020 University Francis
Jalandhar
25 |Kamal Sharma, Akhil Green information and Electric energy systems Interntional |chapter |978-100- 1K Gujral CRC
Gupta and Akhil Nigam ication systems for a 9, pp. 3032458 Punjab press,
sustainable future (GICSSF 2020), 1 159-173 Technical |Tavior &
edition, 2020 University Francis
Jalandhar
26 |Akhil Gupta, Kamal Green information and Power quality analysis of a wind Interntional |chapter |978-1003-  |IK Gujral CRC
Sharma, Sunny Vig, communication systems for a energy conversion systems using 8, pp. 032458 Punjab press,
Gagandeep Kaur,and | sustainable future (GICSSF 2020), 1 |UPFC 143-158 Technical |Tavior &
Ashish Sharma edition, 2020 { University Francis
27 |Gagandeep Kaur, Akhil | Green information and Microbial Fuel Cell: A Source of Interntional |chapter |978-10030- |IK Gujral  [CRC
Gupta, and Jaspreet kaur communication systems for a Bioelectricity Production 14, pp. 32458 Punjab press,
241-253 Technical |Tavior &

Kapurtnala-144000




E-copy of the Cover page, content page and first page
of the publications
2020 International Conference on
Smart Grid and Clean Energy
Technologies (ICSGCE 2020)

Kuching, Malaysia
4 — 7 October 2020

Q IE E E IEEE Catalog Number: CFP2008M-POD
: ISBN: 978-1-7281-5737-5

G o352

Head
Ner $ ey

i Cuirsl B

ant of Electrical Enainearing


DOM-PTU
Typewritten text
E-copy of the Cover page, content page and first page of the publications


Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

%% This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP2008M-POD
ISBN (Print-On-Demand): 978-1-7281-5737-5
ISBN (Online): 978-1-7281-5736-8
ISSN: 2688-0849

Additional Copies of This Publication Are Available From:

Curran Associates, Inc

57 Morehouse Lane
Red Hook, NY 12571 USA
Phone: (845) 758-0400
Fax: (845) 758-2633
E-mail: curran@proceedings.com
Web: www.proceedings.com
CURRAN XSSOCIATES INC -
proceedings
L0y

rical Engineeting

Sy
7




Table of Contents

2020 (8th) International Conference on Smart Grid and
Clean Energy Technologies (ICSGCE 2020)

Solar Energy Utilization and Energy Storage Technology

A Case Study on Optimal Sizing of Battery Energy Storage to Solve ‘Duck Curve’ Issues in Malaysia........ 1
Ling Ai Wong, and Vigna K. Ramachandaramurthy

Optimal Power Dispatch of a Grid-Connected Photovoltaic with Groundwater Pumped-Hydro Storage
System SUPPIYING @ FAMNINOUSE ...........cwcimuuiimuiirssrisasss s 5

Khanyisa Shirinda, Kanzumba Kusakana, and Sandile P. Koko

Research on Economic Dispatching and Collaborative Optimization of Industrial Park Micro-grid with
T TS T T 0711 1) - SO ———— R R L LLLLL L L L 10

Zhang Fuxing, Gui Yonghua, Miao Honglei, Li Yiging, Zeng Zhaoyu, Luo Juan

Comparative Analysis of a Bifacial and a Polycrystalline Solar Cell Device Performances by Optimizing
Effective Parameters USING PC D ...ttt s st s s 16

Raian Islam, Murad Mehrab Abrar
Effect of Pt Additions in the Interconnections on the Resistivity and Power Output of Solar Modules ........ 21
Karen Mee Chu Wong, Sying Cuan Yee, Gulnaziya Issabayeva, Yun Seng Lim

Solar-Thermal Power Scheduling by Inserting a-Constrained Method to Nonlinear Simplex Method with
IMULRHIONS .o..vovoeesesememansesseesesesssnssasesssssasassssasesasasestststessssssssesesessasssst asssissmstassssssiassassastssassssssassssesssssissastasanssassasansss 27

Sunimerjit Kaur, Y. S. Brar, J. S. Dhillon

Building Energy and Energy Engineering

A Optimal Control Strategy of Building Energy System Considering Thermal Comfort ..........ccoocvuvrinnne 35

Jing Xu, Shiju Wang, Xuefei Zhang, Ke Xu, Juan Li, Lijia Du , f

t of Ele trical Engine ering
: . Vil sy

i i
@ :':l:""'--’i.‘\.:a'.a'-k‘i:' 006




A Two-stage Design Method for Integrated Energy System based on Optimistic and Pessimistic Criterion..
.............................................................................................................................................................................. 40

Ke Xu, Shiju Wang, Xuefei Zhang, Jing Xu, Juan Li, Congshan Wang

An Effective Methodology for the Optimal Sizing of the Renewable Energy Sources and Energy Storage
System in a Nearly Zero Energy BUIlding .............oeeievmmusnsssussmmmmis s 46

Evangelos Tsioumas, Dimitrios Papagiannis, Markos Koseoglou, Nikolaos Jabbour, and Christos

Mademiis

POET Concept for Improving Electrical and Thermal Efficiency of Main Equipment in a Residential Energy
D oo omnsuemsasnseadasasRs S ek e SRR R s SRS H SRR K e PSR SRS RRTRS S SRR RS TSRS 1A RS ASRSRASASRL SRR RS RS NSHON AR LA RSO Sn 52

J. Siecker, K. Kusakana, and B.P. Numbi

Financial Benefits of PV only, BESS only and PV with BESS under the Trading Arrangements of NEM and
oy go BT PR A 59

Lee Cheun Hau, Yun Seng Lim

Estimation of the Consumed Electric Energy by the Unschedulable Loads in a Nearly Zero Energy Building
.............................................................................................................................................................................. 65

Dimitrios Papagiannis, Nikolaos Jabbour, Evangelos Tsioumas, Markos Koseoglou, and Christos
Mademﬁs
A Novel Methodology for Converting a Conventional Building to a Nearly Zero Energy Building................ 71

Nikolaos Jabbour, Evangelos Tsioumas, Markos Koseoglou, Dimitrios Papagiannis, and Christos

Mademlis

Power and Energy Engineering

~ Simulation and Validation of a New IEEE Reliability Test System (RTS-GMLC) using PyPSA.................... 77
Ameen Sarhan, Vigna K. Ramachandaramurthy, Tiong Sieh Kiong, Janaka Ekanayake

An Effective Power Hardware-in-the-Loop System for the Simulation Testing of an Energy Management
System of a Nearly Zero Energy Building MHCTOGRIE. .....vucenesssnensicsssssssstassanssasasnsssesnsasanssessssnssnsrensesansnssnsassnsasess 83

Markos Koseoglou, Evangelos Tsioumas, Nikolaos Jabbour, Dimitrios Papagiannis and Christos

Mademlis
The Roles of Green Technology with the aids of Financial Development in Reducing Carbon Dioxide

T e SR ————————————— SRR L 90
Hui Shan Lee, Zhi Wei Soon, Wai Mun Har, and Sin Yee Lee
Qualitative Methodology for comparison of Performance of Air Source Heat Pump Water Heaters............ 96
Stephen Tangwea and Kanzumba Kusakana ,tj s |- f’z@f”ﬁ
De I ] of :!E',‘.C?:':r‘.‘:_} Enginaering

cUlNCa! Wihive zily



' Future Security Challenges for Smart Societies: Overview from Technical and Societal Perspectives..... 103
Mohammad Aldabbas, Xuan Xie, Bernd Teufel, Stephanie Teufel
Multi-Objective Power Scheduling of Wind-Thermal Integrated System by Using a-Constrained Simplex

IVEEEIIOM ...oeeeeeeeeieeessssesssaeaanteasnssssssanssssnssssnmsnasssssssssssssessssssssssesasseessssesssstssssnssssassssasseessntesssteessssisssressssnisssssssansss 112
Sunimerjit Kaur, Y. S. Brar, J. S. Dhillon

Study on Wind Power Development with Support of Pumped SIOrage..............ccocervssemsrsermenesensereresessssnes 120
Dong Zhang

Modern Power System and Operation

A Methodology to Model Daily Charging Load in the EV Charging Stations Based on Monte Carlo Simulation
Tt s Sy VNSRS IR e S e o S P e T B T T 125

Xinwen Ni, Kwok Lun Lo

Small-Scale Horizontal Axis Hydrokinetic Turbine as Alternative for Remote Community Electrification in
SAIAWERK ..eoeooeoeeeveeseesseseesesesssessssasastsssannssaseaseessentsintssssassisnesaserssssesnstansant amtsstiarestsRaT e RS e e e s e a s e LSt ess 131

Tan Kheng Wee, Martin Anyi, Ngu Sze Song

Inter-Turn Stator Winding fault Diagnosis for Permanent Magnet Synchronous Motor based Power Spectral
DENSILY ESHIMBLOS «....occevemvrresiaiserneerarisssssenssessesessstasassas s st i e RS 137

Sara Zerdani, Mohammed Larbi El Hafyani, Smail Zouggar

Nontechnical Loss Detection of Electricity based on Neural Architecture Search in Distribution Power
I EIWOTKS oooooeeeoeeesiessessessonsessmansastesssestessasnsesstantaseesassssessssstesanestsrsnest as100es0ssoatsatesantssisntestiasesstsastsntantsssssstisseisnoss 143

Lina Dong, Qi Li, Kejia Wu, Ke Fei, Chuan Liu, Ning Wang, Jun Yang, Yigui Li

Non-technical Loss Detection using Missing Values' Patter.............oo e 149
Jun Yang, Ke Fei, Fajuan Ren, Qi Li, Jiajun Li, Yishu Duan, Lina Dong

Short-Circuit Analyses of Parallel and Non-Parallel Transformer Operations for Railway Power Supply: A

Case Study for Third Rail SYSIEM........c.oreereiiretismntesme s 155
Zhi Hao Tan, Kein Huat Chua, Yun Seng Lim, Li Wang
The State-of-the-Arts of Peak Shaving Technologies: A REVIEW............couiimimnieniniisssnnsas 162

Kein Huat Chua, Huoy Lih Bong, Yun Seng Lim, Jianhui Wong, Li Wang
Microgrids control strategies: A survey of available erature ... 167
Kelebogile Confidence Meje, Lindiwe Bokopane, and Kanzumba Kusakana




YJ

[EEE.org IEEE Xplore  |EEE-SA |IEEE Spectrum  More Sites SUBSCRIBE SUBSCRIBECart Create Account  Personal Sign In #J
L N . . .
e Browse v My Settings v Help ™ Institutional Sign In
Institutional Sign In
All L 4 Q
ADVANCED SEARCH
More Like This

Conferences > 2020 International Conference... 2]

Solar-Thermal Power Scheduling by Inserting a-Constrained
Method to Nonlinear Simplex Method with Mutations

Publisher: IEEE

. Sunimerjit Kaur ; Y. 8. Brar | J. S. Dhillon

30

Full
Text Views

Abstract

Document Sections

Introduction

Economic-
Environmental
Problem
Scheduling

Solution
Technique

. Decision-Making

Simulation and
Results

Show Full Outline =

Authors

Cite This {5} PDF

Figures

References

Keywords

Metrics

More Like This

All Authors

(RLAGLY |
Alerts

Manage Content Alerts

Add to Citation Alerts

Abstract:Sun is the biggest source of renewable energy, which is sustainable,
inexhaustible, readily available, free of cost, non-polluting and most abundant. Earth
and its atmosp... View more

b Metadata

Abstract:

Sun is the biggest source of renewable energy, which is sustainable, inexhaustible,
readily available, free of cost, non-polluting and most abundant. Earth and its
atmosphere are continuously accepting about 1.7 X 10 '7 W solar radiations. If only one
percent of these radiations can be transformed into electrical energy with 10 percent
efficiency, then all the energy needs of the whole world can be fulfilled. A few years ago,
it wasn't used more frequently as an electrical power source because of its unreliability.
Now modern technology has changed the picture to a great extent. Solar PV has
become the most competitive choice for power generation in increasing number of sites
for residential and commercial purposes. Many countries have inducted ample solar
power into their electrical grids to reduce their dependence on fossil fuels. In this paper,
economic- environmental, solar-thermal power scheduling problem of an integrated
system is recommended and it is optimized by using a - constrained simplex method,
which is composed after inserting a _constrained method to nonlinear simplex method
along with mutations. Justifiability of the presented method has been tested on five test
systems.

Published in: 2020 International Conference on Smart Grid and Clean Energy
Technologies (ICSGCE)

Date of Conference: 4-7 Oct. 2020 INSPEC Accession Number: 20257153

Date Added to IEEE Xplore: 07 December DOI: 10.1109/ICSGCE4
2020

Kapurin
2020.9275629

Economic Analysis and Power
Management of a Small
Autonomous Hybrid Power
System (SAHPS) Using
Biogeography Based Optimization
(BBO) Algorithm

|EEE Transactions on Smart Grid

Published: 2013

Hybrid Solar Power System
Optimization based on Multi-
Objective PSO Algorithm
2019 Chinese Automation
Congress (CAC)

Published: 2018

Show More
PDF
e
Head

rbrmant of ':‘i(;f”,':_i'il'jf‘nl Ef‘:gmeg"’
PR AL s TERINE



9/3/2021 Multi-Objective Power Scheduling of Wind-Thermal Integrated System by Using a-Constrained Simplex Method | IEEE Conference P :L

I[EEE.org  IEEE Xplore  |EEE-SA  IEEE Spectrum  More Sites SUBSCRIBE SUBSCRIBECart Create Account  Perso

S Browse v My Settings v  Help ™ Institutional Sign In

Institutional Sign in

All - Q

ADVANCED SEARCH

More Like This

Confsrerices > 2020 International Conference... @ Economic Dispatch incorporating
wind power plant using Particle
: - i . . Swarm Optimization
Muiti-Objective Power Scheduling of Wind-Thermal Integrated 2012 Second Iranian Conference
a H W n R ble Energy and
System by Using a-Constrained Simplex Method N e e

Published: 2012

=z

Publisher: |IEEE Cite This i3

PDF

A Risk Averse Stochastic
Optimization Model for Wind
Sunimerjit Kaur ; Y. S. Brar: J. $. Dhillon Al Authors Power Plants Portfolio Selection
7 2020 International Con i
Smart Energy Systems and

OLO A Technologies (SEST)
Published: 2020
& Alerts =
Text Views

Show More
Manage Conient Alerls

Add to Citation Alerls

Abstract

Docurment Sections

i. Introduction
Abstract: While meeting the growing power needs of the world, use of fossil fuels has

il Multi-Objective increased so much that the crises of their looming has raised now. Along with that,

Fropiem global war... View more
Formuiation

il Bolution » Metadata
Methodology Abstract:

While meeting the growing power needs of the world, use of fossil fuels has increased
IV. Decision-making  sg much that the crises of their looming has raised naw. Along with that, global warming
and air poliution are also the matters of great worries for humans. All these problems
can be reduced by enhancement of utilization of renewable energy resources in power
generation. In many parts of the world, wind energy is present in sufficient quantity. Just
one percent of wind power in the world is equivalent to 2 X 10 "' W, which is about three
percent of total world energy consumption rate. Role of wind energy in power generatior
field is increasing day by day because evolved technologies and power management

V. Test Systems and
Results

Show Full Outline «

Authors :
technigues have started suppressing its shortcomings. in this paper, multi-objective
Figures wind- thermal power scheduling problem has been proposed and it is optimized by
using a-constrained simplex method to satisfy economic and emission (NO , ) S0,
; &CO , ) constraints. The credibility of presented method has been corroborated on five
References =
test systems. 4
Keywords Head
Published in: 2020 Internationai Conference cn Smart Grid and Clean Energy ek - 1 . :
; Technologies (ICSGCE Jepartment of Electrical Engineering
Melrice R . Sujral Punjab Technical University
Kanurthala-144006
More Like This Date of Conference: 4-7 Oct. 2020 INSPEC Accession Number: 20257163

Date Added to IEEE Xplore: 07 December DOL: 10.11091CSGCE49177.2020.9275653 Q/
2020

Publisher: |[EEE
P ISBN Information:

hitps:/lieeexplore.icee.org/abstract/document/9275653 1/2



2016 7th India International
Conference on Power Electronics
(IICPE 2016)

Patiala, India
17-19 November 2016

Pages 1-595

o IE E E IEEE Catalog Number: CFP1694B-POD
; ISBN: 978-1-5090-4531-0

172 Head eimptriaal Enaineering
yanartn A R



Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

%% This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP1694B-POD
ISBN (Print-On-Demand): 978-1-5090-4531-0
ISBN (Online): 978-1-5090-4530-3
ISSN: 2160-3162

Additional Copies of This Publication Are Available From:

Curran Associates, Inc

57 Morehouse Lane

Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www proceedings.com
proceedings

et

sad at of Electrical Engineernng

Departmen . Y N et
gy y Technical UnWEisity




TABLE OF CONTENTS

ELECTRICAL, OPTICAL, MORPHOLOGICAL AND GAS SENSING PROPERTIES OF VARIED

PRECURSORS BASED ZNO NANOPARTICLES 1
Neha Verma ; Sonik Bhatia ; R. K. Bedi

: ANALYZING POWER TRANSFERRED PHYSICALLY OVER COMMITTED USAGE BY

ADDING SERIES COMPENSATION USING BIRDS' INTELLIGENCE ..ooorrorrrioriccinissssssssssisssisssssssssssnnns 5
Divya Gupta ; Sargay Jain

A COMPARATIVE STUDY OF CONTROL STRATEGIES FOR THE FLYBACK SMPS w.cooovvvvrvvnmnnnininiissscsins 11
7. Halder

A FLYBACK CONVERTER TGPOLOGY SELE(,TION CRITERION FOR THE PRACTICAL

e i T ————————— 17
T. Haider

POWER QUALITY ENHANCEMENT USING SVPWM Z-SOURCE INVERTER BASED DVR w.ovvcooivscnnsens 23

Bussa Vinod Kumar ; R, S. Bhatia ; Parag Nijhawan

IMPROVED PERFORMANCE OF TEN-PULSE CONVERTER BASED DSTATCOM FOR

FLICKER MITIGATION ; o S e AP SRS R S S R ST 29
Akanksha Bhagat ; Parag Niphawan

A COMPARATIVE STUDY OF PHOTOVOLTAIC {P‘b’} BASED DIODE CLAMPED

MULTILEVEL INVERTER {DCMLI) 5 35
Maywresh Dave ; Madhav Bhagdev

POWER FACTOR CORRECTION IN MODIFIED SEPIC CONVERTER FED SWITCHED

RELUCTANCE MOTOR DRIVE ......oininssnsmssss s tsssisrmasserens L N DO SN 40
Blvim Singh ; Aniket Anand

ASSESSMENT OF CONGESTION CONDITION IN TRANSMISSION LINE FOR IEEE 14 BUS

SYSTEM USING D.C. OPTIMAL POWER FLOW ...t s st 46
Divya Asija ; K. M. Soni ; S. K. Sinha ; Vinod Kumar Yadav

FREQUENCY AND TIE-LINE POWER CONTROL OF TWO AREA NETWORK WITH MULTI

SOURCES OF GENERATORS ......ooiinanncnnanniannes e SR
Gaganprit Singh ; S. K. Sinha

INTELLIGENT PITCH ANGLE CONTROL FOR WIND-DOUBLY FED INDUCTION

GENERATOR SYSTEM ..o RN - |
Mohammed Ali Khan ; K. VS.Bhnmﬂl Rupm&ngk Anjali Gupta ; Swaathc}uny

MODELING AND SIMULATION OF HYBRID ELECTRIC VEHICLES FOR SPEED CONTROL

USING INTELLIGENT TECHNEQUES .......ocoiiraummres sttt et srassasesa e s et s o s s s st e 64
Mohd Afshan Ansari ; Gaganprit Singh ; Awmit Kumar Singh ; Saduumdmz

DEVELOPMENT OF MATLAB/SIMULINK BASED MODEL OF PV SYSTEM WITHMPPT ....cooocotvvvnrinnnnns 69
Mutkesh Kwmar ; Mohit Kachivwaya ; Bhavnesh Kumar

ROBUST CONTROL OF POWER SYSTEM USING SHUNT FACTS CONTROLLERS ..o 73

Yogita Dwivedi ; Vijay Kumar Tayal
ACTIVE AND REACTIVE POWER CONTROL USING DROOP CHARACTERISTICS
CONTROLLER IN A MICROGRID ... S AT
Pankaj Verma ; Prasenjit Basak
OPTIMAL PLACEMENT OF DISTRIBUTED GENERATOR FOR MAXIMUN LOAD
ALLOWABILITY AND REDUCED LOSSES MITIGATING CONGESTION OF TRANSMISSION

BYSTEM.....ccouresesmssasnsasossrssrossressensasarassress resarasesassss eassevsss savassssas iainssasoois s shssssssasesassiisvhara sanasssssstatstssssssassnstsnissesarererenetes 85
Divya Asija ; K. M. Soni ; S. K. Sinka ; Vinod Kimar Yadav

SINGLE PHASE Z-SOURCE INVERTER FOR PHOTOVOLTAIC SYSTEM oo 91
Nagendra Singh ; Sanjay K. Jain

POWER QUALITY ASSESSMENT OF MODERN RESIDENTIAL LOAD ; 97

Karuna Nikum ; Rakesh Saxena ; Abhay Wagh

INTELLIGENT CONTROL OF FIXED CAPACITOR - THYRISTOR CONTROLLED REACTOR
FOR POWER QUALITY IMPROVEMENT ... 101
Mohammed Ali Khan ; K. V. Satya Bhavath ; &cﬁnﬂMn’mx AmeSmgk

A COST OPTIMAL ALTERNATIVE FOR DISTRICT POWER SUPPLY THROUGH AN

INTEGRATED SYSTEM ..o sssssssss s st iss st s st s s s s hms s e s s s snens 106
Sumeet Sehrawat ; Ankita Srivastava ; Anvita Mishra ; Kanishk Shukia ; Vikranti Savena ; Kamle.:ﬁ}’mrdey
A REVIEW ON MODULATION TECHNIQUES OF Z-SOURCE NETWORK ...onnrriiiisnnees 112

Nagendra Singh ; Sanjay K. Jain

Head
Departm m of Electrical Engineering
P Guirst Punjah Techni ical University

rmp\u thala-§ 44wl

o



STRATEGICAL OPERATIONAL MODES FOR ISOLATED SOLAR PV SYSTEM IN BATTERY

POWER MANAGEMENT SCENARIO ...
Alok Agrawal ; Rajesh Gupta

MITIGATION OF SUBSYNCHRONOUS RESONANCE USING UPFC WITH FUZZY LOGIC

CONTROL FOR POWER SYSTEM STABILITY
Vigar Yousuf ; Neelesh Yadav ; Navita Chopra

AN APPROACH TO LOCATE TCSC OPTIMALLY FOR CONGESTION MANAGEMENT IN

DEREGULATED ELECTRICITY MARKET ..ot st s s s st 130
Md Sarwar ; Mohd. Tauseef Kium ; Anwar S. Siddiqui ; Imran A. Quadri

EFFECT OF SUPPLY FREQUENCY AND MAGNITUDE VARIATION ON GENERATION OF

SYPWM SWITCHING PULSES FOR THREE PHASE MATRIX CONVERTER ........omcciriverensisrsrsssansases 134
Sowvick Mukherjee ; Abhinandan Basak ; Kaushik Mukherjee ; Prasid Syam

SOLAR POWERED SR MOTOR BASED WATER PUMPING USING DUAL OUTPUT BOOST

.. 124

CONVERTER..... .. 140
Anjanee Kumar Mishra ; Bhim Singh

ROLE OF DSTATCOM IN DISTRIBUTION NETWORK WITH NON-LINEAR AND ACTIVE

LIOADS ..o iesisss s snssssssansassssmasssmsssrsstrass sassansassnssinia essas e 146
Savreet Kaur ; Pavag Nijhawan

CLASSIFICATION OF FOOT MOVEMENTS USING FUZZY LOGIC TECHNIQUES.........ccoiniiinnnens 150
Yadika Jamwal ; Kuldeep Singh

COMPARISON OF SUPERCONDUCTING FAULT CURRENT LIMITER TOPOLOGIES BASED

ON POWER ELECTRONIC DEVICES............ B S BN S LA oo e B e PR 155
Punit Kumar ; Privabrata Shaw

A SOFTWARE APPROACH FOR THE PREDICTION OF EFFICIENCY OF THREE PHASE

INDUCTION MOTOR AT OPTIMIZE TRON LOSSES ..o..ooiiissssmmsiss st s 160
Raj Kumar Saini ; Devender Kumar Saini ; Rajeev Gupia ; Piush Verma

AN ADAPTIVE THIRD ORDER DIGITAL FILTER BASED TECHNIQUE OF SINGLE STAGE

3P4AW SPV SYSTEM ... snssscssssssnss .. 167

Sharlendra Kumar ; Bhim Singh
UNADDRESSED THREAT TO POWER GRID INFRASTRUCTURE: ELECTROMAGNETIC

Abhishek Chauhan ; Surya Prakash
MODELLING AND SIMULATION OF PV-BIOGAS BASED POWER GENERATION SYSTEM
AND ITS SCOPES OF INDUSTRIAL APPLICATIONS: A CASE STUDY ON PUNJABININDIA ..................... 178

Arshdeep Singh ; Prasenjit Basak
IMPROVED ADAPTIVE DETECTION BASED CONTROL OF GRID INTEGRATING SOLAR
ENERGY SYSTEM............ B R P BSOS A SO P 184

Yashi Singh ; Ikhlag Hussain ; Bhim Singh ; Sukumar Mishra
POWER FACTOR CORRECTED BL-MODULAR CONVERTER BASED SMPS FOR ARC
WELDING APPLICATIONS ......cooiiiiiimimisirsosssess st ssssss st 5454058 447114180478 548 T R0 189
Swati Narula ; Bhim Singh ; G. Bhuvaneswari
AN EV BATTERY CHARGER WITH POWER FACTOR CORRECTED BRIDGELESS ZETA
CONVERTER TOPOLOGY .... i
Bhim Singh ; Radha Kustwaha
SIMULATION-BASED PERFORMANCE ANALYSIS OF THREE-LEVEL 48-PULSE STATCOM
WITH CONSTANT DC LINK VOLTAGE FOR REACTIVE POWER COMPENSATION.........ococoveveirncresnncans 201

w: 195

Gairav Kumar ; Parag Niphawan

THE PERFORMANCE OF DUAL GATE LDMOS DEVICE WITH STI & HINEKER. .........ciiiessssssiiinsiiaissnsiss SOT
Suman Chahar ; G. M. Rather

BEHAVIOR OF FAULT CURRENT IN MECROGRID SYSTEMS ... 212
Manjeet Singh ; Prasenjit Basak

A PROBABILISTIC LOAD FLOW METHOD WITH WIND AND PHOTOVOLTAIC SYSTEMS
Neeray Gupta

RELIABILITY EVALUATION OF RADIAL DISTRIBUTION SYSTEM USING ANALYTICAL

AND TIME SEQUENTIAL TECHNIQUES.......covvvrmrees * ietan 224
C. Bhargava ; P. 8. R Murty
Sonia Dhiman ; Anil Kumar Dhaiva

INFLUENCE OF THREE-PHASE SYMMETRY ON PULSATING TORQUE IN INDUCTION

MOTOR DRIVES.......ccoivviinminnmsninmssmnrnsn s ssiasssssassanssnnssissasasssss .0 R . -
Avanish Tripathi ; G. Narayanan

Head

rapaﬂwwnfof[ﬂechha\Engmeeﬁng




D T ROYVENENT OF GRID INTEGRATED SOLAR PV SYSTEM USING

DNLMS CONTROL ALGORITHM

- 741

Subarni Pradhan ; Tkhlag Hussain ; B. K. Panigrahi

OPTIMAL PD-PID CASCADED CONTROLLER BASED AUTOMATIC GENERATION

CONTROL OF A MULTISOURCE INTERCONNECTED POWER

TEACHING LEARNING BASED OPTIMIZATION
Manoj Kumar Debnath ; Nimeai Charan Patel ; Ranjan Kumar Mailick

MITIGATION OF SUBSYNCHRONOUS RESONANCE IN DFIG BASED WIND FARMS USING

FUZZY CONTROLLERS .........cocociiiiin
Ajitpal Singh ; Sanjay K. Jain

SYSTEM TUNED BY

............. 746

............. 752

A MULTIVARIABLE MPPT ALGORITHM FOR GRANULAR CONTROL OF PHOTOVOLTAIC

SYSTEM WITH RIPPLE CORRELATION CONTROL
Akankshi Irivedi ; Rupendra Kumar Pachauri ; Yogesh K. Chauhan

.................................. 758

AN ACCURATE ELECTRICAL MODEL FOR ATMOSPHERIC PRESSURE DBD PLASMA IN

AIR WITH EXPERIMENTAL VALIDATION ..o

Vishal Jain ; R. Srinivasan ; Vivek Agarwal

A PROBABILISTIC LOAD FLOW METHOD INCLUDING WIND AND RECONSTRUCTION OF

MULTIMODAL DISTRIBUTION FUNCTION
Neeraj Gupta ; Novalio Daratha ; Sanjay Kumar Jain ; Gyan Ranjan Biswal
ACTIVE AND REACTIVE POWER DISPATCH USING PREDATOR PREY OPTIMIZATION

APPROACH .....coivviriieciiiiiinins

............................................................................................................ 767

Harinder Pal Singh ; Yadwinder Singh Brar ; D. P. Kothari

A CASE STUDY: STILL WATER ELECTRICAL GENERATION: EVALUATION OF HYBRID
POWER GENERATION EFFICIENCY OF CASCADE HYDROPOWER PLANTS WITH

CLIMATE CHANGE IMPACTS ON RESERVOIR BAS
DEMAND CHALLENGES IN WATER SECTOR

Bhaskar Chaganii ; Bala Chaganti

PERFORMANCE ANALYSIS OF 3-PHASE 17-LEVEL
FEEDING INDUCTION FURNACE LOAD .o

Parag Nijhawan ; R. 8. Bhatia ; D. K Jain

ED HYDROPOWER GENERATION AND

INVERTER BASED DSTATCOM

179

. 185

CONTROLLERS DESIGN FOR HYBRID MICRO GRID, A COMPARING STEBY i v i isicasmsissisessiss 189

Madhubrata Dash ; Irani Majumder ; Niranjan Nayak

ANALYSIS OF L-Z SOURCE INVERTER UNDER DIFFERENT MODULATION TECHNIOUES ........occoonvinn 795

Himanshu ; Rintu Khanna

ESTIMATION OF AVERAGE YEARLY POWER DEVELOPED BY A SOLAR MICROGRID

USING SIMULINK MODEL ...

Pankaj Verma ; Prasenjit Basak

A SYSTEMATIC APPROACH FOR EMPLOYMENT OF DISTRIBUTED ENERGY RESOURCES

USING GENETIC ALGORITHM

Krishan Kumar ; M. A. Ansari

... 803

LOSS ALLOCATION METHOD INDEPENDENT OF DYNAMIC LOAD VARIATION....c.oooinininrisismamnsssssssasess 808

Kamakshi Prashadini Swain ; Mala De

FUZZY LOGIC CONTROLLER BASED GRID INTEGRATED PV SYSTEM WITH MULTI

LEVEL INVERTER ... ovnnsrcememsasenssasssissasasassmsasstesiiom iesassssesesnsse st aan e ot st ismas s enta b st e menns satnndmsaa sesasarasasasnsssnensnese 814
A. K. Dahiva ; Divyanshu Malhotra

IMPLEMENTATION OF QUADRILATERAL RELAY FOR THREE ZONE PROTECTION OF

TRANSMISSION LINE ...ttt it ioori kS ERaR RS SR bes B AR SR AR s s S 820
Manish Verma ; Amrita Sinha

COST ANALYSIS OF DISTRIBUTION NETWORK WITH DISTRIBUTED GENERATION
Arka Sengupta ; K. S. Sandhu

A REVIEW ON COORDINATION AND CONTROL OF HYBRID AC-DC MICORGRID SYSTEM................... 831
Amita Kumari ; Amrita Sinha

OPTIMIZATION AND COMPARISON OF DISTRIBUTED GENERATOR IN DISTRIBUTION

SYSTEM USING BACKWARD AND FORWARD SWEEP METHOD ... ormiossissssssmenssssmansssassassassssassasssssessenssesse 837

Kidwinder Kaur ; Simerpreet Singh

A REVIEW ON TECHNIOUES FOR PLACEMENT OF DISTRIBUTED GENERATORS ..o 842

Navdeep Kaur ; Sanjay Kumar Jain

IMPLEMENTATION OF DSTATCOM WITH [-PNLMS BASED CONTROL ALGORITHM

UNDER ABNORMAL GRID CONDITIONS....ooirmnnnnns

Neha B { ; Tkhlag Hi 1 ; Bhim Singit

®

Gegyrdef

Head , ) _
Department of Electrical Engineernng

aohnical Untve

{

. Gug




Active and Reactive Power Dispatch using Predator
Prey Optimization Approach

Harinder Pal Singh

Yadwinder Singh Brar D. P. Kothari
Assistant Professor, Professor, Director Research,
Electrical Engg.Deptt. Electrical Engg. Deptt, Gaikwad Patil Group of
SBSSTC, Ferozepur, GNDEC Ludhiana, Insitutions, Nagpur

152004, Punjab, India

Email-harinderpal011@yahoo.com

Abstract

The economic load dispatch in thermal power plant is done for
minimizing the fuel generation cost by assigning optimum power
generation of ecach wunit while maintaining the equality
constraints and inequality constraints. Mostly the fuel cost is
calculated only based on real power cost, but it is also very
important to consider reactive power for secure procedure of
power systems, therefore the cost considering reactive power has
to be comprised in main cost function. Furthermore, the
production of reactive power will decrease the ability of
generator to produce active power. Hence, reactive power
production by generator will results in decrease in its production
of active power. Therefore the reactive power pricing is equally
important as the pricing of real power, so a true cost function
considering combined cost considering both active and reactive
power has to be formulated. The main objective considered in
this paper is to minimize combined cost considering both active
and reactive power subject to constraints. Predator prey
Optimization (PPO) algorithm has been applied to minimize
combined cost considering active and reactive power. The
proposed approach has tested on Standard IEEE 9-bus network
in order to show the effectiveness. Numerical results obtained
are compared with research works carried out by other
researcher which confirms its validation and efficiency.

Keywords-Active power pricing,
Predator prey Optimization.

Reactive power pricing,

I INTRODUCTION

in the economic load dispatch (ELD) problem the
main objective is to minimize the total operating cost of
generation by assigning the optimal power generation of each
unit in order to meet the total load demand. Under ELD
problem the both active and reactive power is varied within
min-max limits to meet the total demand and losses [1].
Reactive power is very essential for the secure operation of
power systems. Each gencrated load has reactive power
requirements therefore the reactive power dispatch is likewise
important with real power dispatch. Generally the cost for
reactive power output is not considered in the objective
function but only the cost for active power output is
considered in the objective function of ELD, which is not an
accurate cost function. Therefore the cost considering
reactive power has to be comprised in objective function
ELD. The cost for reactive power generation is dependent on

-978-1-5090-4530-3/ 16/$31.00 ©2016 IEEE

141006, Punjab, India

Email-braryadwinder@yahoo.co.in

Maharashtra, India
Email- dpk0710@yahoo.com
real power generation. it is mainly restricted to local
consumption. In order to maintain the secure operation, a fair
cost allocation method is required [2]. To solve ELD problem
the optimization techniques such as, neural networks.
simulated annealing, ant colony and evolutionary algorithims
have been applied by many researchers because they are find
a global best solution [3]-[5]. In order to solve the Multi
objective load dispatch problem [8] has applied an another
heuristic optimization technique Particle swarm optimization
(PSO)[6]-[7], which gives better resuits for their problem.

To calculate the reactive power pricing. different
techniques have been suggested in past researches [9]-[14].
Some of these utilize combination of ant colony and genetic
algorithms for pricing reactive power [13]. [15] has presented
the survey on reactive pricing algorithms. [16] has
demonstrated the pricing considering active and reactive
using interior point nonlinear opfimization method. Cost-
based reactive power pricing method in which minimization
of the cost of reactive power production by gencrators and
capacitors are minimized has been done is presented by [17].
[18] has applied a PSO algorithm to solve combined active-
reactive power dispatch problem.

Predator prey optimization (PPO) algorithm has
been applied in this paper to get the best optimal solution.
PPO associates the concept of PSO with predator’s effect,
which helps to keep diversity in the flock and avoid
premature convergence [19]-[20]. To show the effectiveness
of proposed approach the results as obtained by the developed
algorithm are compared with technique used in [2] and [I§]
and are found better..

1L PROBLEM FORMULATION

A.  Problem Objectives

1) Minimization of fuel cost considering real power.

The cost function of fuel for thermal

generators is given by a quadratic expression. The total cost

power

of fuel considering active power generation can be written as:

NG
F(B)=Y (aF;+bF, +c) SR
i=l
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Abstract— In a competitive electricity market, Ancillary Services
(AS) plays an important role, as these services are essential for
required reliability and safe functioning of the electrical scheme.
Procurement of reserve based AS, that is, Operating Reserve (OR)
is considered in the present work. OR is defined as an ability of a
generating resource to prevent any unanticipated discrepancies
initiated from outages. The present work considers sequential
procurement of energy and OR, which can hold up the growth of an
effective reserve distribution and pricing mechanism. With the
consideration of cost minimization, this mechanism clears Energy
Market (EM) and Reserve Market (RM) sequentially. The
formulated problem is optimized through Optimal Power Flow
(OPF) approach while considering constraints like generation and
line limits. The discussed market scenario has been validated on a
modified 5 unit PJM system.

Index Terms— Electrical restructuring, energy market, market
mechanism, operating reserve, reserve market, sequential dispatch.

I. INTRODUCTION

A n electrical scheme over the past ages has been under the
control of large Vertical Integrated Utilities (VIUs) that acts
like a principal authority behind the activities like generation,
transmission and distribution of electrical supply. These VIUs
are obliged to supply electricity in their domain of operation. In
mid-1990s,VIUsof several developed markets undergone an
electrical restructuring process to introduce competition [1]. Fig.
1 shows the disaggregation of VIUs into several independent
entities like GENCOs, DISCOs, and TRANSCOs.

Generation
System

q . TRANSCOS |
Distribution |
System DISCOS |

Fig. 1. Disaggregation of Traditional Vertical Integrated Utility

Transmission
System. |
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Restructuring of electrical industry brought significant
changes in its operation. Generation and distribution activities
began to be performed as an independent entities that trades their
capacity in a competitive electricity market while the
transmission system, however, continued to be a monopolistic
entity. These reforms principally focuses system efficiency, and
cost minimization by providing options to the utilities by
creating competition in the market [2].

II. MARKET MECHANISM FOR E & AS DISPATCH

The market mechanism approaches reflects different
techniques while considering optimality. practicability and
complexity of efficient market operation. There are two distinct
market structure designs that are existed worldwide for obtaining
several type of services. These markets differ from each other on
the basis of operationalized timeline, objective and the role of
SO in operating these markets [3].The characteristics of these
markets are discussed in Table I.

TABLE I: CHARACTERISTICS OF MARKET STRUCTURE DESIGN

Description Forward Markets Real-Time Market
(FM) (RTM)
Timeline Day-ahead or hour-ahead | 10-15 minutes ahead

real time delivery

Objective To fulfill energy | To meet the reliability
requirements at day-ahead of the system
schedule

The sequential clearing of EM and RM clears the reality that
both energy and reserve consumes the same resource [4].
Electricity markets of California (in its early phase of
restructuring). and Nordic countries involves such type of
dispatch for the clearing of their AS markets[5]. Evolution of
different auction mechanism for energy and AS markets
worldwide is illustrated in Fig. 2.

P
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Abstract—Liberalization of the electricity market systems have
resulted in the introduction of Competitive Electricity Market
(CEM). The recognition of CEM provides special consideration
tothe development of Renewable Energy (RE)projects throughout
the world. Only wind-based generation capacity accounted for
around 75% of the total installed RE capacity all over the world.
Wind energy is an indigenous and virtually unlimited source of
electricity generation. The present work proposes an efficient model
for determination of the optimal location and size of Wind Power
Generation (WPG) under the competitive environment. The
optimization algorithm has been formulated with an objective of
social welfare maximization by minimizing the generation cost. The
objective can be achieved by optimally placing WPGof optimal size
in the system. To test the validity, the approach has been
successfully applied on modified IEEE 14-bus modified test system.

Index Terms— competitive electricity market, marginal pricing, social
welfare, wind power generation.

INTRODUCTION

With the rapid increase in the energy demands, more energy
resources are required to follow the energy generation that results
in an increased ecological pollutions if it is fulfilled from
conventional plants. The liberalization of an electricity sector
primarily focuses the improvement of power quality standards,
improving system efficiency, and developing CEM. [1]. The
main reason behind the development of CEM was to encourage
competition among utilities and market participants to reduce
electricity price. In present electricity market scenario, the
carlier un-deregulated system which was the sole authority that
takes care of all the roles associated to electricity is now
unbundled into GENCOs, TRANSCOs and DISCOs.

With oil prices reaching to its peak levels, non-availability of
good quality of conventional fuels and desire to reduce CO;
emissions leads to develop a vast recognition of Renewable
Energy Sources (RES)as an important source of energy provider
as well as a new participant in ancillary services markets [2].
These resources are best suited in electricity production and also
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to achieve goals likeCO, emissions reduction, energy liberation
and to enhance infrastructure reliability in CEM.

Muiset al. [3] uses MILP algorithm for optimal allocation of
REin multi-unit generation system to reduce CO,emission.
Banshwaret al. [4] formulated and presented a multi-unit
optimization problem with an objective to maximize the
profitability of a WPG. Rezaei et al. [5] investigated a case study
on determination of optimal construction site for hybrid wind-PV
system in Iran on the basis of economic. social, and geological
along with disaster conditions. A novel technique based on wind
characteristics and electrical grid constraints has been proposed
by Cetinay et al. [6] to determine the best suited location of WPG
in Turkey. Bjernebye et al. [7] employed numerical energy
system model to investigate potential welfare cost and WP
capacity in Norwegian electricity system. Even by considering
load growth, optimal sizing and siting of RE based DG units can
be achieved in distribution systems [8].

Merrouni et al. [9] determines sites selection for large scale
PV using hybrid GIS-AHP. Similarly. site selection of offshore
WP farms in South Korea has been investigated by Kim et al.
[10]. Ramli et al. [11] employed MOSaDE algorithm for optimal
sizing of multi-sources with battery storage system in microgrid.
These multi-sources includes PV/wind/diesel hybrid system.
Hatata et al. [12] similarly proposed a novel technique to
determine optimal rating of hybrid a solar/wind/battery system.
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Abstract -Microgrids integrated with renewable energy sources are
a promising step towards the accomplishment of goal of power to
all. It is essential to ensure that the available renewable sources are
utilized in the best possible manner. This paperreviews the work
done in this field and lays emphasis on optimally utilizing
renewable energy sources (RES) in renewable microgrid i.e. the
available power from RES is either utilized within the microgrid or
shared with the main grid. The concept of renewable microgrid is
presented as a microgrid consisting of renewable energy sources
like wind, solar etc. in addition to conventional thermal generation.
In order to maintain uninterrupted power supply, a pump hydro
storage unit is proposed to manage intermittencies associated with
renewable energy sources.

Index Terms - optimal utilization; pump hydro storage; renewable
microgrid; renewable energy sources; social benefit.

I. INTRODUCTION

The microgrid (ug) concept refers to a single controllable
system designed to meet special requirements such as enhancing
local reliability, supporting local voltages and reducing feeder
losses [1]. The accomplishment of the mission to provide power
to one and all makes microgrid an inevitable option. Microgrids
consist of micro generating sources, controllable loads coupled
with energy storage systems [2]. The mode of operation of a pg
can broadly be categorized as grid connected and island
mode.The former mode allows pg to either cater to its entire
load all by itself or export/import power to/from the main grid,
whereas the latter supports the isolated grid operation without
any power sharing with the main grid. In Ref. [3] a scenario
where customers control their consumption in accordance with
the guidelines issued by them is discussed, whereas [4]presents a
methodology to assess the introduction of renewable energy
technologies in rural communities. The approaches in [3-4] are
limited to uncompetitive market environment. Quick depletion
of conventional fossil fuels is brought to focus in [5] and the
consequent need to make renewable energy sources (RES) work
in conjunction with fossil fuel plants is highlighted.
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As per Ministry of New and Renewable Energy (MNRE), India
has huge potential of electricity generation through renewable
[6].]t is thus realized in this work that RES integration in pg
could be a promising solution to tackle ever increasing energy
demand. The nineties decade saw many power network
companies changing their way of operation from vertically
integrated units to open market systems [7]. The major driving
force behind deregulation was to encourage competition among
utilities and marketers to reduce energy prices. Out of the many
energy pricing methods available, spot pricing or locational
marginal pricing (LMP) is one of the most popular ones [8]. In
[9], LMP determination at different buses with optimization of
social benefit has been carried out where social benefit refers to
the difference between the benefit of energy to society i
society’s willingness to pay for its demand and the cost of
energy. Ref. [10] details a renewable energy based ug which is
aimed at minimizing lifecycle cost and [11] highlights the
uncertainties involved in storage devices in pg.The concept of a
self sustainable green microgrid, the use of a pump storage
reservoir is well presented in [12]. Using the same concept, a
novel two layer optimization approach, aimed at renewable
energy management of the microgrid while maximizing social
benefit of both the main grid and the microgrid, is well
established in [13]. Energy storage plays a vital role in
maintaining continuous power supply in renewable pgs. Storage
devices facilitate a robust energy balance within the pg [14].
Ref, [15] reviewsadvancements of energy storage systems (ESS)
and microgrid basedapplications and details the features and
benefits of various existing ESS. Energy storage with newer
battery technologies are descriptively outlined in [16] with
several types of storage technologies described. Despite all the
merits, the battery storage suffers an obvious drawback of being
bulky. Therefore in this work, pump hydro storage has been
proposed which is not only robust, but also cost effective as
compared to battery storage. Optimal pumped storage unit
bidding strategies for a competitive electricity market are
developed in [17] with an objective to maximize profit of pump
storage unit.
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A Modeling and Control Functions of Grid
Connected Converter for Solar Photovoltaic System-
A Review

Kapil Verma
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Abstract-This review paper represents the modeling design
and controlling function of solar Photovoltaic (PV) grid-
connected systems from various sources available through
literature. The converter system is composed of an isolated
DC-DC converter and a three phase DC to AC Voltage Source
Inverter (VSI). This type of converters is designed to obtain
small signal transfer function which is used to design of three
closed loop controllers-For the output voltage of solar PV
array, The DC line voltage, the output currents. To point up
the effectiveness of solar PV Grid connected system, Matlab
simulations are used.

Keywords—Solar photovoltaic; simulation; grid-connected;
converter.

1. INTRODUCTION

Due to global warming increases day by day,
Renewable Energy Source (RES) turn into a more
important source of energy due to their flexibility,
reliability and eco friendly nature. Among these RES, solar
PV generation is attracting political as well as commercial
interest in growing amount. A model of solar PV generators
with control functions of grid-connected converters
simulating results is the main subject of this review paper.
These experimental results shows the response behavior of
experimental set-up solar PV system to various
disturbances and proposed RES based DG function which
contains numerous states and non linear blocks like power
electronic based switches with converter behaviors. To
maximize the efficiency of the solar PV cell, Maximum
Power Point Tracking (MPPT) controllers are used which is
connected starting end of the model. Simulation of a batter
performance of a 3 phase grid linked solar PV model and its
control design is described in this section [1-2].

Solar PV devices are element that converts sunlight
which is coming from the sun and directly into electrical
power. A set of connected cells form a panel that is usually
connected in series to get large output voltages from solar
PV cell. Panel with more output side current can be
achieved by raising the surface region of the PV cells and
by linking solar cells in parallel. Large PV systems can be
formed by connecting PV arrays in series or parallel. The
converter is linked with solar PV arrays to control the

978-1-5090-4530-3/16/$31.00 ©2016 IEEE

Chandigarh University, Mohali

Akhil Gupta

Associate Professor-Electrical
Engineering

Chandigarh University, Mohali
Punjab, India

output current by their functions. [4-6].

II. GRID CONNECTED SOLAR PV SYSTEM
WITH MPPT CONTROL

As shown in Figure 1, In this model, two controllers are
used. DC to DC and DC to AC. DC to DC converter
controls the input voltage of the PV array and DC to AC
controller controls the voltage which is coming from the
DC to DC converter. Power storage structure is planned in
work by MPPT controller, to provide the continuous hybrid
loads. The blocks representation of the solar PV model is
shown in figure 1. MPPT controller is used to get the more
output power during the time when sun rays are present.
The storage battery is charge throughout the day and
provides the power to the loads at night the awful climate
situations. MPPT controller is used to increase the
effectiveness of the solar PV cell.

PV DC-DC

Uy Viiuk
array converter

DC-AC
converter

i 1

——3 control )

AC grid

contro] &

Figure 1: Block figure of the solar PV system.

Figure 1 represents the purposeful blocks grid linked
solar PV system. Solar PV array is consists with many
individual PV cells that are arranged in a series or parallel
to get suitable energy from sun. DC output current /; of a
solar PV array is converted into AC current /. by inverter

and delivers to the grid end. Figure 2 shows the /-J and P-V'

characteristics of a PV array represents the relation between
voltage and current which are highly non linear. The

mixture of voltage and current on solar PV system
maximize the output of the inv%Mthc
solar radiations and temperatur&df 'V _cells AMPPT
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A Review on Switching Function of Multi Level
Inverter and Applications

Bharti
ME-EE Scholar
Chandigarh University, Mohali
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Abstract—Multi Level Inverters (MLI) are widely used in the
field of industrial applications. By using MLI harmonic contents
and Electro Magnetic Interference (EMI) in different power
electronies applications can be reduced: Switching function and
reduced switching components of MLI are discussed in this
paper. Output voltage levels of MLI can be increased by adding
up switching components and DC input voltage source. It can
synthesize more sinusoidal waveform and it can also improve the
output voltage Total Harmonic Distortion (THD) requirement, If
we compare MLI with the conventional two level inverters it has
advantages such as higher de link voltages, low EMI and reduced
harmonic distortion. But it also has some disadvantages such as
required (o use more switches, voltage balancing problem, and
complex Pulse Width Modulation (PWM) control. To overcome
these disadvantages new MLI topologies can be invented to
improve the performance with reduced number of switches. In
case of MLIs, they are extremely capable of achieving high power
quality output voltage waveform and higher power ratings with
the help of structures of MLIs.. Mathematical analysis and
Matlab simulation results are used.

Keywords—Multi Level Inverter, Switching function, Harmonic
contents, Total Harmenic Distortion.

I. INTRODUCTION

Multi Level Inverter (MLI) has many advantages such as
better power quality, low harmonics, less switching losses,
better Electro Magnetic Interference (EMI) and better
performance. So MLIs are highly used in various different
applications [1-4]. There are three kinds of basic Multi Level
Topologies (MLT). They are Neutral Point Clamped MLI
(NPC), Flying Capacitor (FC) and Cascaded H-bridge (CHB)
MLI. Among the different inverter topologies. the CHB have
attracted more attention due to its simple structure, easily
extendable to higher voltage levels, minimum number of
components, reliability and modularity [5-6]. It also can be
casily interfaced with Renewable Energy Resources (RER)
with various high power applications. The input side DC
voltage sources can be obtained from batteries, capacitors and
various RER [7-9].

MLI now a days have become useful solution for
reducing switching loss in high power application. There have
been appropriate developments, advancement on multilevel
converters and making them a capable technology for high
power drives. Many topologies have been proposed with
different characteristics [10-15].
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In addition, a combined arrangement also call hybrid of the
MLI have been developed in [16] to obtain improved quality
of the output voltage waveform and to reduce the device-
account. Hence, manufacturing cost and complexity of this
system reduced to some extent.

There are few disadvantages of using large number of
switching devices in MLI. These switching devices enlarge the
size of circuit, increase power losses in conducting switches
and reduce the output voltage due to the drop in voltage across
each switching circuits. This paper shows the switching
function and reduced number of switching components of
MLIL. Output performance of MLI can be improved with
reduced number of switches. Cascaded Multi Level Converter
using reduced number of switches and gate drive circuits are
discussed in [17-20]. These meant to increase the number of
output voltage levels, reduce the number of power switches
drive circuits and overall cost of MLI. So in this paper
switching function and reduced number of switches during
operation are brought out so that overall efficiency of MLI can
be enhanced.

II.  CASCADED BRIDGE MULTI LEVEL INVERTER

A.  General Cascaded H-Bridge MLI

Figure 1 shows circuit configuration of a general
cascaded H-bridge circuit configuration. Every module used in
H-bridge circuit has independent source of DC voltage which
are represented by E in Figure 1. All H-bridge cells output
terminals are series connected, therefore, Equation 1 is used to
get output voltage and Equation 2 is used to obtain the number
of levels in output voltage. In Equation 2, k represents the
number of H-bridge cells.

k

Vo =F Vo + Vi+ Vot Vi + 1 (1)
n-/

N =2Ik+] (2)

In Equation (1), ¥, can be positive, zero or negative i.e. E, 0, -
E. Therefore, output of same equation can vary according to
the value of V}. It means ¥,., can produce values from -4E to
+4E ie. -4E, -3E, -2E, -E, 0, E, 2E, 3E, 4E. Circuit
configuration shown in Figure | is used to synthesize 9 levels
output voltage [8].
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Abstract—The unnecessary action of critical distance relays
leads to cascading failure in power system. The cascading is
initial event is recognized as the main mechanism for power
system blackout. Load shedding is provided for mitigate the
cascading failure during the activation of critical distance relays
which helps to reduce the blackout risk. The load shedding
magnitude should in proper order which cannot leads to
overload the transmission line. In IEEE 39 bus test system used is
used for optimization of proposed algorithm which provides the
continuous power transfer from generator to load without
cascading failure.

Keywords—smart grid; power grid; blackouts;

[. INTRODUCTION

The liberalization of electrical energy market is not only
serving an affordable cost of electrical energy by agreement
between two or more countries but also use the off seasonal
energy with full loaded transits [1]. For the possibility of
liberalization, the interconnected system has to be constructed
between two or more grids through transmission lines i.e.
cascading system. The cascading system is complex and its
failure leads to blackout over the wide area. The recovery of
blackout had been noted down for flawless operation of power
system in smart grid. The erratic loss of power in wide area due
to cascading failure is called blackout. These cascading failures
happen because of weather assault (hurricanes & storms)
which limits power transfer capability. The line sagging of
transmission and distribution in power systems get also
affected. During heavy storms, the overhead transmission lines
are collapsed whereas in winter season, the snow gathers at
surface of insulator to construct a conducting path [2]. The
synchronism between load and generator plays a vital role for
power flow. This synchronism is disturbed by power swing
which occurs due to adverse events (line switching, sudden
load change, overstressed transmission line) [3]. Due to failure
of one line, the overstressed transmission line causes thermal
instability due to which load is transmitted to other line [4].
Thus, blackout becomes evident which leads to loss of
synchronism and tripping of line. This effect causes
oscillations in power [3]. The distance relays are provided for
blocking the power swing. However, not all power swings are
unstable, sometimes; there are temporary events which are
automatically resolved that time unnecessary action of distance
relays causes trip line. Due to tripping, the generator
experiences a electromechanical oscillation which also leads to
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loss of synchronism. The unstable events like power
oscillation, voltage drop, frequency deviation of transmission
line mainly causes for activation of protective distance relays,
hence cascading failure occurs.

II. SYSTEM DESCRIPTION

The proposed approach which is combination
deterministic and statistical method which is explained for 39
bus system in New England as shown in Figure 1 [5]

@
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Figurel: New England 39-bus test system [6]

Basically New England 39-bus test systems used for different
simulation and is also known as 10 machines New- England
power system. The Figure 1 shows supply of 34 KV in
transmission system of New England which has 10 generators, 39
load buses and 46 transmission lines. The first generator shows

of

aggregation of a large number of generators. The complexity of

39 bus power system provides the continuums of power flow
without any tripping of line as shown in Figure | if any generator
is not responding the power is flow without any interruption.

Power factory software is used for blackout simulation and
loads are connected to power system through load transformer.
The active and reactive powers of loads are depend on voltage
and frequency as shown in Figure 1.
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Power Quality Analysis of Multilevel
Grid-interactive Converter System with Varying
DC Source and Switching Angle

Satwinder Singh' and Akhil Gupta®
"2Electrical Engineering, University Institute of Engineering, Chandigarh University, Mohali, India
E-mail: 'satwindersingh4l6@yahoo.com, 3akhilguptal 977@gmail.com

Abstract—This paper aims to present the power quality
analysis of Multilevel Inverter (MLI) phase controlled
systems. The analysis is achieved by developing models for
five-level MLI systems in continuous conduction mode. In
this mode, the switching angle of the thyristor is varied in
order that it can be operated in inversion mode. As
compared to conventional line commutated DC-AC inverters
which have higher order harmonics, the proposed MLI
system has output with reduced higher order harmonics. In
addition, the performance of proposed system has been
tested at Resistance Inductance DC source (RLE) load, with
changing DC voltage levels. Furthermore, the operation of
proposed topology has been demonstrated under changing
switching modes. It has been analyzed that the level of Total
Harmonic Distortion (THD) is reduced whereas, the real
output power is injected to utility-grid. Output waveforms
with low harmonic content are desirable in MLI systems.
The simulation models developed are well suited for
practicing engineers, who are keen to their pursue studies in
power quality, especially while integrating any renewable
energy technology into the higher level MLI systems,

Keywords:  Power Quality, Harmonic  Distortion,
Multilevel, Inverter, Grid

I. INTRODUCTION

A Multilevel Inverters (MLI) is a power electronic
system that synthesizes a sinusoidal AC output voltage
from several DC sources. The basic aim of using MLI is to
generale a staircase type sinusoidal voltage and current at
the output by using thyristor or inverter switches in series
[1]. The concept of MLIs does not depend on just two
levels of voltage to create an AC signal. Instead, several
voltage levels are added with each other in order to create
a smooth stepped waveform at the output. The commonly
used converter systems can be classified into various
categories: flying capacitors, diode-clamped, and isolated
H-bridge cell. Among them, an isolated H-bridge
converter has various H-bridge modules at low voltage
which are connected in series. Each converter module has
its own independent source. Therefore, in [2], it is
mentioned that to remove the shortcomings of an isolated
H-bridge type converter, an isolated transformer is
proposed which can be operated on single DC voltage
source. Few high power applications are reported in [3] in
which these converter systems have found its use are large
motor drives, flexible AC transmission systems, and

978-1-4673-8587-9/16/$31.00 ©®2016 IEEE

renewable energy sources. Additionally, this technology
has been widely used for power quality improvements and
reactive power compensation.

An important application of solar photovoltaic based
power generation in reported in [4] in which it feeds the
generated DC power into utility grid, after its conversion
into AC power. To achieve this, the Pulse Width
Modulation (PW M) inverters have been implemented for
gate commutated devices. However, apart from higher
switching losses, the power handling capability and
reliability of these semiconductor devices are quite low in
comparison to thyristors, as mentioned in [5].
Furthermore, the switching angles play an important role
in order that the output voltage and current has low
harmonic distortion. Various renewable energy sources
such as batteries, solar cells, and wind turbines can be
connected through these MLI systems to feed a load.
However, the solar photovoltaic arrays are restricted
because its output mainly depends upon changing
environmental conditions. Therefore, in this paper, the
impact of the presence of a single DC voltage source on
output power and harmonic distortion is studied. As
described in [6], with an increase in the number of voltage
levels on the DC side, the synthesized output voltage and
current waveforms adds more steps, thus, producing a
staircase waveform with minimum harmonic distortion. It
has been found in [7] that multilevel converter topologies
are integrated easily with photovoltaic applications
because of their modular structure. Also, the different
levels of DC voltage can easily be provided. The ability to
operate MLI at very high input voltage is described in [8]
in which the discussion on HVDC transmission with low
distortion is presented. Also, the generation of voltages
with low distortion reduces the dv/d stresses. Due to their
attractive features, multilevel converters are an interesting
alternative  for medium voltage and high power
applications [9]. Multilevel converters are also employed
for controlling the speed of single-phase and three-phase
induction motors. For achieving low harmonic distortion
at the output, the various types of multilevel topologies
and multicarrier PWM have been mentioned in [10].
Multilevel inverter topology is implemented with reduced
number of PWM controlled switches—whigh makes

reduction of the overall system cost an (V7 =12].
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Fuzzy-Based Modeling of Photovoltaic
Power Loss Due to Soiling Based
on Ecological Parameters

Sujit Kumar, Neel Kamal, Kumar Shri Nivas, Anuj Banshwar,
and Naveen Kumar Sharma

1 Introduction

Nowadays, people are mainly focusing on renewable energy resources rather than
non-renewable resources for energy consumption due to its scarcity in the coming
future. Of all the major renewable resources, solar power is drawing a lot of attention.
The solar panel made up of semiconductors restrict its maximum efficiency to 15%-
16% only under optimum conditions [1]. Furthermore, the efficiency of solar panels
is drastically affected due to environmental factors such as temperature, irradiance,
wind speed, and soiling. A report from CSIR-CSIO Chennai suggests that there may
be a loss of up to 49.42% in the power if the solar panel is not cleaned for two
months [2]. Due to this, soiling on the surface of the panel becomes a major concern.
The traditional method of cleaning the panel through automation processes are a
bit costly. The soiling problem on the surface of the panel is quite severe which
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Current Scenario of Solar Power

and Various Schemes for Stimulation
and Expansion of Solar Energy Sector
in India

Sunny Vaish, Ravneet Kaur, Deepika Bhalla, and Naveen Kumar Sharma

1 Introduction

Power and energy are among the key factors that have a significant contribution
towards the economy of a nation. Research projects that are linked to the utilities
for defining, formulating, implementing and then redefining for improvement finally
result in the national development along with the benefit of it reaching the consumer
[1]. During the last decade of the previous millennium, most of the utilities were
forces to their operations, structure and the ways the business was done. Earlier the
functioning of the utilities was vertical and closely held and the demand changes it
to an open system. The fast depletion of reserves of fossil resources for meeting the
energy demand of high-energy intense industries and the resulting visible change, the
use of these reserves caused to the environment caught the much-needed attention
for decelerating the dependence on fossil fuel. The industrial activity and demand
for development result in dumping carbon into the atmosphere; of the total 8 billion
tonnes of carbon emissions, 81.25% comes from fossil fuels and the remaining from
deforestation [2]. Renewable Energy Sources (RESs) such as pico and micro hydro,
solar, wind, biomass, fuel-cell, etc. are non-polluting, clean and can easily substitute
fossil fuels provided technology and economics are achieved.

The power sector in India is extremely diversified, and it also has a considerable
growth rate. For both capacity addition and energy security, the power sector of India
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From 1 Iaes o L e e e -
he previous century, people have started using wind as a major resource for

~ Eeneraing electric energy [1]. Al_t:k_;gethér, _aiong_ .wii_h' hydro-power and photovoltaic

#wer, electric power generated from wind St e
bl e Echcuated (e g penyse toehinology T Dot oe of the
My parton vo eleciric energy. At the end of the 19thcentury, the first labo-
" electric power %i:Z fU;cessfli}ly_¢a_;rigd out to use windmills for the generation

2ince then, wind power has become a reliable and cheap source

tlectric po
: Wer. This is die to the Fast b ool i oo .
6O be e for Si ¢ to the fact that the several different types of genera-

i

- gﬂﬁﬁf;{ 5 : ‘d.e}ectf.i.‘ i s £ RIS
B0 8 i ndtuction o ¢ power generation (WEPG), namely asynchronous

" Uilica] jggye 'mlati’::; 1% encrators (2-4]. However, stability of electricity sepply is
eC 10 power quality (PQ), due to the fact that wind dfteedidire
: : e e L e
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.1 INTRODUCTION

ddition to the considerable (and mcreasmg) demand fof ezzergy in rural and urban
na

| pdian communities, the trend is gradually shifting from non-renewable energy
nds

rces 1o renewable ones, the latter bemg ackﬁawieéged as effective alternatives for
;izemtmg energy for d;g;r;but;qn _to consumers, Agnculmm feresiv and livestock-

nsed biowastes or by-products are called biomass ¢ or b:ares;dues, am;i are available
in large quantities in India [1, 2], Bmmass-ba%ed encrgy generatmn is popular in

 ural areas due to mfrastruciura! canstramts w deimry via i:ﬂnvemmnal sources,
L Bicenergy has merit as it is renewab}e and extractable frem organic matter by utiliz-

ing simple and economical technigques, and processes of anaembic digestion (AD),
nelding high levels of practically usable bmgas [3-5]. Biogas is a recognized eco-
frendly energy source, with the mam cempnneats hemg methane (60—-7{3%) and
trbon dioxide (30-40%) [6-8].

Another innovative teahmque develcyped m receat yﬁars to unhze asaﬂabie bio-
Z‘*;;""' energy generation, is the Microbial Fuel Cell (MFC). MFCs are currently
o Inensive research and resemhers have been able to obtain a maximum power

Y of 3600 mW/m? [11] witha g}ms@fed sabstrate, using commonly av atlable

i
Omass L(}n‘;muﬁn s. A ty?:cai MFC is a bioreactor _wh:ch i?*“ff"s
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51 INTRODUCTION e o
Frequently, renewable cnetey (RE) is ref i i“?‘*_??f;gy OF green energy,
- making use of natural resources like I rotati
B s speed [1, 2], Renewabi__'e;_ energy is 2 vailable energy which is
. _ SOUTCES ¥ ‘ﬁich-a‘re'preseai-m abundance like solar orien-
 dion (which normally people frequently misinterpre( a5 light), rotation of wing
- {clockwise Gréz’iticl’bckWisg direction), and using the gravitational effect of the moon
 toward in bringing heavy tides every 15 days [3-5]. Renewable energy
el o perature in the uppermost layer in

ces in the earth’s crust tem

’ en_neéte_d power-sys‘tém; T
» there was Jegg knowledge about renewable energy sources

Uiy thm’fiumf Passed, i?*__'eopilc'- began to_'ixﬁdérSta,rfd'abQUt ihe generation of cif‘:’c-

here g ﬂrﬁblvar.m?s RESS;_ Wxth_ the usage _‘3f'f9555ﬂ §_fu__e]§:, ;I.;ke__gas, C?a}f f*md Gﬂ;

low efcign, ;ms like hazardnns-_gas emissions, high noise, poor ;ehabthzy.‘an\a
N emz ¢S¢ non-RESs can endanger human and other life, and cause seri-

g o : Ss should be infeotie d by bearing many considerations
L ey e every g e performs well under certain climatic conditions.

p ?“ﬂaina;g?gﬁ‘_ ' appropriate RESs at a particular location can provide efficient
e ey & depletion of the ozone layer with the relegse g

- WA AT
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COCIETE Lo o e
renees
1 vable energy systems (RESs) can replace the use of fossil fuel

% times, rency : e :
In éé'*i‘-*‘mz“t’;lion of the latest renewable sources. There are many RESs avail-
yih the 1S

" nerforming best under particular climatic conditions, but, due to the

ST ity of the aval : .
wé:xf;h:it::g::l may be disturbed [2-4]. A single RES may not be able to fulfill

f the end-user, : o : :
system 1s a combination of two or more systems, connected
et in order to provide maximum deliverables in terms of energy and power,
;}r{_widc sificient cooling, heating, and hot water for domestic buildings and
sdusirial applications [1], as depicted in Figure 7.1. ;B_y;:cmploying,a hybrid RES,
smbining two (or more) RESs, if one energy source is unavailable or unable to
wrform as per requirements under certain climatic conditions, the second source
wlills the requirement and provides an appropriate response [2-4]. A combination
«RESs, connected together, would provide a better and more reliable output than a
ingie RES, so these hybrid systems have been preferred for many years [3]. Various
sces have been used, with different configurations and approaches, to develop
i&;iizf:n:{:n; t:o ach i}tvc fas:ie-t“er‘tcrgy supply, wit‘h- better fiei;ivcr_‘_ahies ‘in ferms
. %j&] : :L i .hy_bricl RES, \iauous sources, which are similar ir! their opera-

similar properties, can share the same cluster requirements and

e
BRI

the overal
i he demands ©
A hybrid energy

Sty Sorage,

e the necessity for additic o . : G
= hecessity for additional manpower and for sophisticated equipment for

o Heaad
- = Day

Flx X
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- power, electric power ég} - Altogether, along with hydro-power and photovoltaic
- mostutilized sources g’fﬁ?m‘i{j from wind power technology has become one of the
™01y experiment was. S b end of the 19thcentury, the first labo-
o dlctic power. Sing ?u;cesbfgi-iy carried out to use windmills for the generation
ce then, wind power has become a reliable and cheap source

- Welectric
Power. This is due . > 8 I
1065 s 15 18 due - el i
- Snbe used for wing ele; (0 the fact that the several different types of genera-

: ihe. : % GeE Tt z : :
: gﬁfcfﬁmrs 4nd induction ge tric power generation (WEPG), namely asynchronous
el isgue rolgreq f._?“_’ffa_w_rs [2-4], However, stability of electricity supply is
| ied to power quality (PQ), due to the fact that wind direction  <7e3~—~—"7"
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31 INTRODUCTION e -
The needs of society and the dependence of gross domestic prfidﬂct (GDP) on reli-
le performance parameters for the production of electrical ¢ energy have increased
-~ eponentially. The main reason for this increase is the enormous use of electrically

- tuabled devices and the “rat race” between devaiopmg and devalopeﬁ countries for

. ;ih;;zﬁ cihn profits from industry. The energy system is also making progress in

eort 1o ma::;nrl?ei flef tricity by employing advanced technologies with a focused

ﬂathi’l{: power mdusj:t,srm;1 ey Alitainable. For oore then s SRBEY, the

erent energy rgd 1as developed across the whole world, with the introduction

ycﬁmemm‘ﬁ an{;‘?‘m sources (1]. There are basmaily two types of sources,
on-conventional energy sources. '

o onvemmnal fossi] f
| uel-based
| il o B se 1g<,§;noiogses, which have dammated electricity

"e s “Missions, Pﬁlimx many drawbacks and various limitations, such as green-
on and the desmsc{mn of aquau ghfm and the globa

-
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The current dere .
Qaliy (pQ) 13?;.?5??2 ‘:}‘f“ﬁffy is mdznly mpﬁ)nmhie fm the mzroducuoza of Power
Hllengmg i ¢ electric power system, these issues which are quite
g run, hdve b&e ’ s
mpact of thege : n major wncerns in recem times. Theref
g ¢ issues needs 1mmedzate onside .
’“Wllahie W harm(mm“pl"(}ducm : consideration on account of the sud-
o & the user gng [1-3), ¢ g loads. However, the existence of harmonics is
S non-linearig ritical sources of harmonics are rotating machines,
tulmy e prose ly of a transformer, phase contml%ers and AC regulators.
¢ of any level of harmonic in the system depends upon
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ddition to the considerable (and mcreasmg) ﬁemand fer enérgy in rurai and urban
;Bdamn communities, the trend is gradually shifting from no
1

n-renewable energy
wurces to renewable ones, the latter being acknowledged as effective alternatives for

senerating energy for distribution to consumers. Agncalture— forest-, and livestock-

hased biowastes or by-products are called biomass or bioresidues, and are available

in large quantities in India [1, 2}, meam-based energy generation is po;;ular in
rural areas due to infrastructural ¢ constraints o delwery via conventional sources.
Bioenergy has merit as it is renewable and extractabie from organic matter by utiliz-
ng simple and economical techniques, and processes of anaembic digestion (AD),
ticlding high levels of practically usable biogas {’4-5] Bxcgas 18 a recognized eco-

 Mendly energy source, with ihe_mam mmp{mems_hemg methane (60»~?0%) and
arbon dioxide (30-40%) [6-8]. _
Anoter innovative technique, dﬁ%?eif:ped in recent years o ani:ze available bio-
aniztm eNeTgy generation, is the Microbial Fuel Cell (MFC). MFCs are currently
m;n;? Sive research and researchers have been able to obtain a maximum powes
mWim (11) with a git}cnsa-fed substrate, using commonly available

IO
Masg Constxtuents A typzcai MFC is a b;areacter wh;::h cmnvms chemical
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