AICTE Sponsored

Training Program (STTP)
On

RECENT TRENDS AND CHALLENGES IN
POWER MARKET WITH SMART GRID

TECHNOLOGY
2" . 7" November, 2020 (Phase-I)

A REPORT ON STTP (PHASE-I)

The EEE department of V R Siddhartha Engineering College conducted One Week
National Level Online Short Term Training Program (STTP) On Recent Trends and Challenges
in Power Market with Smart Grid Technology (Phase-I) from 2nd - 7th November, 2020.
This STTP aims to discuss the recent trends and challenges in power market, the concept of
smart grid and its advantages over conventional grid. This training program provides the
knowledge to the participants on smart grid technologies and developments. It also impart
the information about overview of deregulated power market structure throughout the
world

Objectives of STTP:
1. To understand concept of smart grid and its advantages over conventional grid
2. To know smart grid technologies and development
3. To understand the problems associated with integration renewable sources & its
solution through smart grid.
4. To know smart metering techniques

The participants also got insights of research opportunities in smart grid technology and
challenges in Power Market with integration of renewable energy sources. This STTP was
coordinated by Dr. B.Srinivasa Rao, Professor, EEE Department of VRSEC, Vijayawada.

The topics covered during this STTP are:

Smart grid technology to overcome the recent trends and challenges in power market
Financial and physical power trading mechanism in open market

Time Synchronization for Smart Grid Application and digital Substations

Renewable energy integration and grid operation under high penetration of renewables
Smart Grid and integration of various renewable energy sources

Demand response management in a smart grid using machine learning algorithms
Generation/transmission investment practices in open market

Smart Grid functional Blocks & its operation to handle power markets

Existing Power Market Structure in India study

Technical Challenges in the operation of Indian Smart Distribution Grid
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Transmission investment and expansion planning for enabling Power Market Operations
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In order to impart the knowledge on these topics we have identified 11 experts from both
academia and industry. There are 7 eminent professors from academic institutions and 4
industrial experts have delivered talks during this STTP.

The resource persons are:

Academicians:

Dr. Zakir Hussain Rather, Professor, IIT Bombay, Mumbai

Dr. Jai Govind Singh, Associate Professor, AlT, Thailand

Dr. P. Sanjeevi Kumar, Assistant Professor, Aalborg University, Denmark

Dr. R. Gnanadass, Professor, Pondicherry Engineering College, Pondicherry

Dr. I. Jacob Raglend, Professor, VIT, Vellore

Dr. T. Aruldoss Albert Victoire, Associate Professor, Anna University, Coimbatore

Dr. Ch. V. V. S. Bhaskara Reddy, Professor, A U College of Engineering, Visakhapatnam

Industry experts

Dr. R. Nagaraja, Managing Director, PRDC, Bangalore

Dr. P. BalaKrishna, Sr Lead R&D Application Engineer, GE, Hyderabad

Er. P. Gopala Krishna, ADE, TSTRANSCO, Hyderabad

Er. A. L. K. Jagannath Sarma, Assistant Divisional Engineer, APTRANSCO, Vijayawada

The inaugural function of STTP scheduled @ 9.30AM on 2-11-2020 (Monday) through virtual
Mode: ZOOM Platform. The following esteemed personalities were present during the
inauguration session of the programme:

e Dr. R.Nagaraja, Managing Director, PRDC Pvt. Ltd., Bengaluru

e Dr. A. V. Ratna Prasad, Principal, VRSEC

e Dr. PVRL Narasimham, HoD, EEE, VRSEC

e Dr. B. Srinivasa Rao, Coordinator of STTP & Professor in EEE, VRSEC

Inaugural Function of STTP scheduled @ 9.30AM on 2-11-2020 (Monday)
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Day 1 (2-07-2020)-Session 1:
The first Session Talk on “Smart Grid Technology To Overcome The Recent Trends And
Challenges In Power Market” delivered by the chief guest. In this session the participants
briefed about the trends and challenges in power market across the globe. “How to
overcome these challenges with the use of smart grid technologies” has been explained to
the participants. And several research topics are discussed at the end of the session.
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Role of smart grid in power market

* Microgrid users can interact
among each other and trade
electric generation over a
marketplace.

On one hand, users make extra

profit by selling their excess
power or buying cheap electricity
from their neighbors.

On the other hand, the
elimination of starting fast ramp
generators reduces the

operation cost of the power
system. Ref: Safak B;vra!m, LA Suryey on
Energy Trading in Smart Grid

Fig. 3: Enerov Trading Amone Microgrids

Hence, energy trading creates a
win-win situation for both parties.
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Day 1 (2-11-2020)-Session 2:

Dr. Jai Govind Singh, Associate Professor & Academic Chair, SERD, AIT, Thailand has
delivered a talk on “Financial and physical power trading mechanism in open market “. In
this session the participants learned about basics of restructuring in power systems and
various power system trading models used in different countries.

Financial and Physical Power Trading
Mechanism in Open Market

Recent Trends and Challenges in Power  Dr. Jai Govind Singh, Associate Professor
Market with Smart Grid Technology Department of Energy, Environment and Climate
Department of Electrical & Electronics Change, SERD, Asian Institute of Technology,
Engineering, Kanuru Vijayawada-520007,  THAILAND, Email: jgsingh(@ait.ac.th

Andhra Fradesh, 2-7 November 2020 Weblink: hups:/eecc.uit ac.th/member/dr-jai-go
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Day 2 (03-11-2020)-Session 3:

Er. P.Gopala Krishna, Assistant Divisional Engineer, TSTRANSCO, Hyderabad delivered a talk
on “Time Synchronization for Smart Grid Application and digital Substations”. In this session
the participants learned about need of time synchronization in power systems. The speaker
highlighted about different types of timing systems used in SCADA systems. The IEEE
standards used in digital substations are also described during the session.
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Day 2 (03-11-2020)-Session 4:

Dr. Zakir Hussain Rather, Professor, Department of Energy Science & Engineering, IIT
Bombay has delivered a talk on “Grid Operation under high penetration of renewable
energy”. In this session participants learned the concepts of integration of renewable
sources like wind and solar power to the smart grid. The speaker presented the challenges
in penetration of these renewable sources in large scale with suitable case studies.

>

Velagapudi
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Day 3 (04-11-2020)-Session 5:

Dr. l.Jacob Raglend, Professor, School of Electrical Engineering, VIT, Vellore has delivered a
talk on “Smart Grid and integration of various renewable energy sources”. In this session
participants learned about the need of renewable sources in present grid system and
challenges in smart grid.

VELLORE INSTITUTE OF TECHNOLOGY VELLORE

SMART GRID & INTEGRATION OF Jm“ag.m,,.'
RENEWABLE ENERGY SOURCES

Dr. I. JACOB RAGLEND
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New Technologies for.....
Content e bE PI'ESEFITEd .

+ Status of today's . + Energy Storage to support a Resilient Smart
Electric Grid » Smart Grid in Power Crid

Sector

» Approaches to Power
System Problems

» Computational
Intelligent Techniques

» 16T Smart Objects » Smart Grid & Electric Vehicle Integration

» Influences of 10T an (How can electric Vehicle optimize the use of
Smart Grid renewable energy resources, improve efficiency)

» Challenges & Future
Directions

» Motivation
+ Role of Renewable
integration
+ Renewable integration
of Hybrid system
+ Role of Electric Grid
+ Importance of SmartGrid
» Smart Grid Key
o  Technology Areas

(Comparing & evaluating cost competitiveness of:
Compressed air, pumped hydro, ultra
capacitors, flywheels, battery tech, fuel cells.)

Day 3 (04-11-2020)-Session 6:

Dr. P.Sanjeevikumar, Assistant Professor, Aalborg University,, Dept. of Energy Technology,
Denmark has delivered a talk on “Power Electronics Converters in EVs and Renewables”. The
speaker covered various types of fuel cells used in electric vehicles and different types of

converter configurations used in power system applications.

Content

.2

The State-of-The Art: DC-to-DC Converters for
Fuel Cell Vehicular Power Train — Power

¥ Fuel Cell Classification and Adaption to Electric Vehicles

Electronics in Fuel Cell Technology ¥ Power Electronics in Fuel Cell and DC-DC power converters.

¥ Different Power Electronics DC-DC Converters.

by
¥ Comparative Performance of Different Power Converter

Sanjeevikumar Padmanaban, Ph.D . N
Configuration.
Department of Energy Technology

Aalborg University, ¥ Few new converter develop tand experi realization.

Niels Bohrs Vej 8, room C2-114 | 6700 Esbjerg, Denmark.

v P Electronics Chall 5 Conclusion.
Email: san@et.aau.dk ower Electronics Challenges and Conclusion.

Day 4 (05-11-2020)-Session 7:

Dr. T Aruldoss Albert Victoire, Associate Professor, Anna University, Coimbatore has
delivered a talk on “Demand response management in a smart grid using machine learning
algorithms”.In this session the participants got an exposure on demand response
management in smart grid using various machine learning algorithms like ANN and AntLion
optimizer techniques with few case studies.

Demand response management in
a smart grid using machine
learning algorithms

Dr. T. Aruldoss Albert Victoire
Associate Professor & Head

Department of Electrical and Electronics Engineering

Anna University Regional Campus, Coimbatore

00:06:25 01:16:44
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Day 4 (05-11-2020)-Session 8:

Dr. Jai Govind Singh, Associate Professor & Academic Chair, Dept. of Energy Environment &
Climate Change, SERD, AIT, Thailand has delivered a talk on “Generation/transmission
investment practices in open market”. In this session the participants learned different
types of investment practices used in generation and transmission expansion with reference
to customer point of view and investor point of view.

Dr. Jai Govrd Sigh .

Generation and Transmission Investment
Practices in Open Market

Recent Trends and Challenges in Power  Dr. Jai Govind Singh, Associate Professor

Market with Smart Grid Technology Department of Energy, Environment and Climate
Department of Electrical & Electronics Change, SERD, Asian Institute of Technology,
Engineering, Kanuru Vijayawada-520007,  THAILAND, Email: jgsingh@ait.ac.th

Andhra Pradesh, 2—7 November 2020 Weblink:
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Day 5 (06-11-2020)-Session 9:
Dr. P. BalaKrishna, Sr Lead R&D Application Engineer, GE, Hyderabad has delivered a talk on “Smart

Grid functional Blocks & its operation to handle power markets”. During this session participants
imparts the knowledge on smart grid technology and its framework. The role of smart grid system
operator related generation, transmission, distribution and utilities presented. The speaker
described the power market functionalities and requirements in the contest of smart grid
technology.

Page 7 of 10




Smart Grid — Technology, Operation

Domains enabling Power Markets

By,

Dr. Balakrishna Pamulaparthy
Sr Lead R&D Engineer
GE Renewable Energy

Hyderabad Technology Center

Power Transactions

Types of transactions:
1. Bilateral transactions
. Multilateral transactions
Non-firm transactions
. Firm transactions

To determine the optimal feasible transactions
among all possible transactions based on security
and economig factors

To perform a comparative analysis among different [
types of transactions based on economic benefits.

If transaction satisfy all system operating constraints then
the transaction is called as feasible transaction; otherwise it
is said o be infeasible transaction.
In flowehart, £ is the transaction index and ¥ is the number
of transactions.

» LIF is the line flow impact factor.

Day 5 (06-11-2020)-Session 10:

> Smart Grid

» Smart Grid Framework

> Power Market Functionalities
» Power Market Requirements

» Conclusion
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Dr. Ch.V.Bhaskara Reddy, Professor, EEE Department, AU College of Engineering,

Visakhapatnam has delivered a talk on “Electricity Markets and Developments: Indian

Perspective”. In this session the speaker covered various electricity acts relevant to India.

The participants also got awareness on how real time power transactions are happening in

Indian grid system and relevant information.

* | = ]

Electricity Markets and Developments : Indian
Perspective

Dr. Ch V V S Bhaskara Reddy

Professor,
Department of Electrical Engineering
A U College of Engineering (A)
Visakhapatnam.

November 06, 2020

Indian Electricity Act 2003

@ Generation has been de-licensed and captive generation freely
permitted.
@ No licenses in required for generation and distribution in rural

India.

@ No person shall transmit/distribute/undertake trading in electricity
unless he is authorised.

Region-wise demarkation of the country.

Open access in transmission with provision for surcharge.

Unbudie the state eleciricity boards.

Setting up of SERC.

Metering of electricity supplied made mandatory.
electricity made for stringent.

efts o

INDIA'S 1™ INSTITUTIONALLY
PROMOTED POWER EXCHANGE
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Day 6 (07-11-2020)-Session 11:

Dr. R.Gnanadass, BOYSCAST Fellow, Professor, EEE Department, Pondicherry Engineering
College, Pondicherry has delivered a talk on “Smart Meter Data Analytics Pondicherry — Case
Study Distribution Grid”. In this talk, the participants learned the smart distribution grid
implementation steps followed by Pondicherry college of Engineering with a case study.
Then the speaker highlighted the significance machine learning algorithms and data

analytics for power system engineers in monitoring the distribution system through SCADA.

SMART METER DATA ANALYTICS —&==
PONDICHERRY CASE STUDY

S
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Day 6(07-11-2020)-Session 12:
Er. A.L.K.Jagannath Sarma, ADE, APTRANSCO, Vidyutsoudha, Vijayawada has delivered a
talk on “Transmission investment and expansion planning for enabling Power Market

Operations”. In this session the speaker covered the evolution of power market with Indian

perspective.

Transmission Investment
and expansion planning for
enabling
Power Market Operations

Overview

= Concepts of Smart Distribution Grid

* Smart Meter operation and data analytics

» Cluster based Distribution Pricing for Pondicherry

Case Studies (Feeder and PEC)

+ Basics of ML Techniques for the prediction of

events with distribution components data

mc2ulces of dataset

Smart grid

Take Away Research Problems

Protective Schems for Storage Technologies in

Challenges in protection in the Integration of

Distributed Generation in Smart Grid (Solar,

Wind, Battery)

Challenges in protection during
implementation of AC-DC Grid

11 Evolution of Power Markets
* Adequate and reliable transmission is a key enabler for the power market.

* Instantaneous delivery of Power not possible. There is always time lag to
the extent of one hour.

* We have to bid at 10:45 P:M to get power at 0-15 A:M
® In June 2017, "One Nation, One Grid “

* InJuly 2017, "One Nation-One Grid-One Price”

* Increased interstate transmission capacity in the recent past.
* Transmission congestion leads to Market Splitting.

* Multiple Discovery of Prices

* About 6 to 8% of Electricity is being traded throug

Page 9 of 10

the




Finally, in last day afternoon a formal valedictory function conducted. In this session
the convenor and HoD of EEE, Dr. P V R L Narasimham gave the observations made during
this STTP Phase-1 program. He also invited the participants to join for other two phases of
this STTP Phase -2 & 3 scheduled in last week of Dec 2020 and 2nd week of Feb 2021.

Then the coordinator of STTP gave the overall remarks on the program. There are
total 100 registrations received from the faculty, research scholars and working Engineers.
Finally, 72 participants enrolled for the program in which only 63 participants have been
attended this one week STTP program (phase-1).

During the valedictory session few participants give their feedback on the program.
One of the participants suggested include few talks relevant to research contributions made
by the eminent faculty in this Power market and Smart grid technology.

The coordinator conveyed his thanks to all the participants for their active
participation in the STTP. The coordinator expressed his gratitude towards AICTE for
sanctioning this event to EEE department of VRSEC. Followed by valedictory function, an
online test conducted for the assessment of participants learning skills.

(Dr. B.Srinivasa Rao)
Signature of STTP Coordinator HOD-EEE
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