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Course Contents 

 

 Introduction to smart grid 

 Fundamentals of solar photovoltaic 

 Design of solar PV system design 

 Wind energy conversion system 

 Plug in hybrid electrical vehicles in smart grid 

 Energy storage technologies 

 Demand response management 

 Protection in smart grid 

 Distribution system automation 

 Communication technologies for smart grid 

 Cyber , physical and system security of smart grid 

 AI and ML in smart grid 

 Data analytics in smart grid 

 Distribution business and power trading 

 Hands on training of solar PV cell Fabrication 

 Hands on training of the characteristics of solar PV module 

 ARM and IoT laboratory 

 Industrial visit to solar PV plant and wind farm 

 

 



3 
 

Introduction to Smart Grid 

(30/12/2019) By Dr.V. Manikandan 

“Prepare for an electric system that is cleaner and more efficient, 

reliable, resilient and responsive” – a smart grid. 

 

 

• Electric industries make the transformation from a centralized, producer-

controlled network to one that is less centralized and more consumer-

interactive.  

• This promises to change the industry’s entire business model and its 

relationship with  

 all stakeholders 

 utilities 

 regulators 

 energy service providers 

 technology and automation vendors 

 all consumers of electric power 
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• A smart grid makes this transformation possible by bringing concepts and 

technologies that enabled the internet to the utility and the electric grid. 

Concepts in Action 

• Two-way Digital Communication 

• Enabling Technologies 

• Plug-and-Play Capabilities 

• Interoperability Based on Standards, 

• Low-Cost Communication and Electronics 

Advanced Metering Infrastructure (AMI)  

• An approach to integrating consumers based upon the development of open 

standards.  

• Consumers with the ability to use electricity more efficiently 

• Utilities with the ability to detect problems on their systems and operate 

them more efficiently. 

• AMI enables consumer-friendly efficiency concepts like “Prices to Devices” 
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Fundamental Of Solar Photovoltaics 

(30/12/2019) By Dr.E.Chandira shekhran 

Photovoltaics (PV) is the conversion of light into electricity 

using semiconducting materials that exhibit the photovoltaic effect, a 

phenomenon studied in physics, photochemistry, and electrochemistry. 

PV has become the cheapest source of electrical power in regions with a 

high potential in 2020. Panel prices have dropped by the factor of 10 

within a decade. This competitiveness opens the path to a global 

transition to sustainable energy which would be required help to 

mitigate global warming. 

  

2 to meet the 1.5 degree target would be used up in 2028 if emissions 

remain on the current level. However, the use of PV as a main source 

requires energy storage systems or global distribution by High-voltage 

direct current power lines causing additional costs. 

Solar PV has specific advantages as an energy source: once installed, its 

operation generates no pollution and no greenhouse gas emissions, it 

shows simple scalability in respect of power needs and silicon has large 

availability in the Earth’s crust. 

 

https://en.wikipedia.org/wiki/Semiconducting_material
https://en.wikipedia.org/wiki/Photovoltaic_effect
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Photochemistry
https://en.wikipedia.org/wiki/Electrochemistry
https://en.wikipedia.org/wiki/Sustainable_energy
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/SR15
https://en.wikipedia.org/wiki/Energy_storage
https://en.wikipedia.org/wiki/High-voltage_direct_current
https://en.wikipedia.org/wiki/High-voltage_direct_current
https://en.wikipedia.org/wiki/Greenhouse_gas


6 
 

Hands on Training of the Solar PV cell fabrication 

(30/12/2019)  

 

Fabrication procedure of dye-sensitized solar cells 

 
 

Materials 
 

- ITO(Indium doped Tin Oxide) glass (2 x 2 cm, 2 slides for 1 

cell)  

- Dye (Eosin Y, Eosin B, etc.)  

- Ethanol  

- TiO2 paste 
• Suspend 3.5g of TiO2 nano-powder P25 in 15ml of ethanol.  

• Sonicate it at least for 30 min.  

• Add 0.5ml of titanium(IV) tetraisopropoxide into the 

suspension.  

• Mix until the suspension is uniform. 

 

- Liquid electrolyte  

• 0.5M lithium iodide and 0.05M iodine in acetonitrile. γ-

Butyrolactone or 3-methoxypropionitrile is also 

recommended as a solvent to improve its volatility.  

- Binder clips (small, 2 pieces for 1 cell) 
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Front side (TiO2/dye electrode)  Back side (counter electrode side) 

 

Equipment 
 

- Light source (OHP, Halogen lamp, Xe lamp, etc.)  

- Cables  

- Variable resistance  

(or switchable fixed resistances 
 

ex. 50, 100, 200, 500, 800, 1k, 2k, 5k, 10k, 20k, 40k, 80k, 100k, 

200k, 400k and 800kΩ) 
 

- Voltmeter 

1. Connect solar cell, variable resistance and voltmeter with cables. 

 

2. Shine the light from the side of TiO2/dye electrode. 
 

(Note; Light intensity has to be known in advance to calculate 

power conversion efficiency. It can be measured by a 

power meter or a calibrated photodiode.) 
 

3. Set the resistance at maximum value and record voltage.  

4. Decrease the resistance and record voltage.  

5. Repeat 4 until the voltage reaches nearly zero and turn the light off.  
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6. Calculate corresponding current at each recorded point.  

I=V/R 

 

7. Plot voltage (X-axis) vs current (Y-axis).  

8. Plot voltage (X-axis) vs power (Y-axis) to find Pm.   

9. Calculate fill-factor (ff). 
 

ff = 

Im x Vm 

= 

Pm 

Isc x Voc Isc x Voc   

    

 

 

 

 

 

 

 

I-V characteristics of a typical solar cell 
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Wind Energy Conversion System 

(31/12/2019)By Dr.J.Devishree 

Wind power production has been under the main focus for the past 

decade in power production and tremendous amount of research work is 

going on renewable energy, specifically on wind power extraction. Wind 

power provides an ecofriendly power generation and helps to meet the 

national energy demand when there is a diminishing trend in terms of 

non-renewable resources. 

The wind energy conversion system (WECS) includes wind turbines, 

generators, control system, interconnection apparatus. Wind Turbines 

are mainly classified into horizontal axis wind turbines (HAWT) and 

vertical axis wind turbines (VAWT). Modern wind turbines use HAWT 

with two or three blades and operate either downwind or upwind 

configuration. This HAWT can be designed for a constant speed 

application or for the variable speed operation. Among these two types 

variable speed wind turbine has high efficiency with reduced mechanical 

stress and less noise. Variable speed turbines produce more power than 

constant speed type, comparatively, but it needs sophisticated power 

converters control equipments to provide fixed frequency and constant 

power factor  

. 
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Cyber , Physical and System Security of Smart Grid  

(31/12/2019) By Dr. M. Sangeeta  

 

Cyber: 

Cyber refers to imaginary space, which is created when the 

electronic 

devices communicate, like network of computers. 

Cyber Crime: 

Cyber Crime is nothing but where the computer used as an object 

or subject of crime. 

There are three types of hackers: 

• White 

• Black 

• Grey (W+B) 

Traditionally, power grid automation systems have been physically 

isolated from the corporate network. This has been changing, perhaps 

due to the cost effectiveness of utilizing public networks. Using public 

networks considerably increases the vulnerability of power grids to 

cyber attacks by increasing the exposure surface of these networks. 

Design Principle:- 

Three layers: 

• Power 

• Automation & Control 

• Security 

 

 Provides clear demarcation of control and security functionalities. 
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 Scalability: security performance remain unabated with increase in 

load and system volume. 

 Extendibility: able to handle any future state of power grid. 

 Can be integrated into the existing, legacy systems in a non-

intrusive fashion. 
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Plug In Hybrid Electrical Vehicles In Smart Grid 

(31/12/2019) By Dr. G. Manavlan   

The Plug-in Electric Vehicles (PEVs) are the Battery Electric 

Vehicles (BEVs) and Plug-in Hybrid Electric Vehicles (PHEVs). PEVs 

will dominate the transportation in the personal mobility mode and in the 

automobile market by 2030. Widespread adoption of PEVs brings 

potential, social and economic benefits. The focus on promoting use of 

electric vehicles in road transportation is very essential to meet the 

climate change targets and manage the ever hiking prices of fast 

depleting fossil fuels. However, there are lots of uncertainties in the 

market about the acceptability of PEVs by customers due to the capital 

and operation costs and inadequate infrastructure for charging systems. 

The penetration level in the market is not encouraging, in spite of 

incentives offered by Governments. Manufacturers are also not sure of 

the market, even though predictions are strong and attractive. Major 

manufacturers, however, are already ready with their plans to introduce 

electric vehicles to mass market. The use of PEVs has both 

technological and market issues and impacts. Series of research works 

have been reported to address the issues related to technologies and its 

impacts on political, economic, environmental, infrastructural and 

market potential aspects. Works dealing with suitable infrastructure such 

as charging stations and use of smart grids are reported. These steps are 

aimed to bring down the capital and operational costs that are 

comparable to the costing of conventional transport vehicles. The 

penetration level of PEVs in transportation will accordingly increase and 

keep the climate targets met and conserve fossil fuels for use in other 

economic segments. 
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Energy Storage Technologies 

(31/12/2019) By Prof. S. Elango 

 

Energy storage technologies involve the process of converting energy 

that is difficult to store to more conveniently or economically storable 

forms. A variety of energy storage systems are available and the 

efficiency of the system mainly depends upon the identification and 

implementation of the right system based on the parameters such as 

storage capacity, cost, reliability, size and lifetime.  

Another most important factor to be considered is the environmental 

impact.  

 Based on the storage period, the energy storage system can be        

classified as follows,  

 Long-term energy storage system:   

        1) Compressed air energy storage,   

        2) Battery,  

        3) Hydrogen storage.  

 Short-term energy storage system:  

1) Super capacitor,  

2) Flywheel 
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Design of solar PV system design 

(02/01/2020) By Dr. E. Chaindra Shekhar 

 

 

 

Cell: The basic photovoltaic device that is the building block for PV 

modules. 

Module: A group of PV cells connected in series and/or parallel and 

encapsulated in an environmentally protective laminate. 

Panel: A structural group of modules that is the basic building block of 

a PV array. 

Array: A group of panels that comprises the complete direct current PV 

generating unit. 

Inverter: Inverters take care of four basic tasks of power conditioning:  
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• Converting the DC power coming from the PV modules or battery  

bank to AC power  

• Ensuring that the frequency of the AC cycles is 60 cycles per second 

• Reducing voltage fluctuations  

• Ensuring that the shape of the AC wave is appropriate for the 

application, i.e. a pure sine wave for grid-connected systems 

System Components: Pre-engineered photovoltaic systems can be 

purchased that come with all the components you will need, right down 

to the nuts and bolts.  Any good dealer can size and specify systems for 

you, given a description of your site and needs.  Nevertheless, 

familiarity with system components, the different types that are 

available, and criteria for making a selection is important.    

  

Basic components of grid-connected PV systems with and without 

batteries are:    

  

• Solar photovoltaic modules  

• Array mounting racks  

• Grounding equipment  

• Combiner box  

• Surge protection (often part of the combiner box)  

• Inverter  

• Meters – system meter and kilowatt-hour meter  
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Hands On Training Of The Characteristics Of Solar 

PV Module 
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ARM and IoT Laboratory 

The Internet of Things (IoT) is a system of interrelated computing 

devices, mechanical and digital machines, objects, animals or people 

that are provided with unique identifiers (UIDs) and the ability to 

transfer data over a network without requiring human-to-human or 

human-to-computer interaction. 

An embedded system is a computer system—a combination of 

a computer processor, computer memory, and input/output peripheral 

devices—that has a dedicated function within a larger mechanical or 

electrical system. It is embedded as part of a complete device often 

including electrical or electronic hardware and mechanical parts. 

Because an embedded system typically controls physical operations of 

the machine that it is embedded within, it often has real-time 

computing constraints. Embedded systems control many devices in 

common use today. Ninety-eight percent of all microprocessors 

manufactured are used in embedded systems. 

The embedded system used in the hands-on experience was arm mbed 

LPC 1768. 
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Industrial Visit 

(4/01/2020) 

1)  Swelect Energy Ltd. 

Private solar energy park majorly used for research and development 

purpose. Plant size of 1.1MW and two types of panels are used over 

their : 

 Cadmium teloride(thin film) 

 Silicon PV(thin film) 

Plant uses solar tracking system with help of stepper motor and Solar 

irradiance meter. The plant also has a Zero Mass Water Source- 

SOURCE that machine is used to absorb moisture contains in air to 

make water to drink. 

 

2) Swathi Wind Farm 
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Demand Response Management 

Demand response is a change in the power consumption of an electric 

utility customer to better match the demand for power with the supply. 

Until recently electric energy could not be easily stored, so utilities have 

traditionally matched demand and supply by throttling the production 

rate of their power plants, taking generating units on or off line, or 

importing power from other utilities. There are limits to what can be 

achieved on the supply side, because some generating units can take a 

long time to come up to full power, some units may be very expensive to 

operate, and demand can at times be greater than the capacity of all the 

available power plants put together. Demand response seeks to adjust the 

demand for power instead of adjusting the supply. 

 

 

https://en.wikipedia.org/wiki/Electric_utility
https://en.wikipedia.org/wiki/Electric_utility
https://en.wikipedia.org/wiki/Power_plant
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Distribution System Automation 

Distribution automation (DA) optimizes a utility’s operations and 

directly improves the reliability of its distribution power system. Adding 

targeted distribution automation capabilities can be economical when 

they are an extension of your existing SCADA investments and the 

communication infrastructure. The success or failure of an automation 

program hinges on proper selection of equipment and communications 

to seamlessly integrate data into the utility control room. The key is to 

choose equipment that leverages your current assets wherever possible. 

With the latest in high speed communication technology, there has never 

been a better time for utilities to extend their automation beyond the 

substation. 
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Communication Technologies For Smart Grid 

The smart grid is a new generation of standard power distribution grid. The 

communication infrastructure is critical for the successful operation of the 

modern smart grids. The use of communication technologies ensures the 

reduction of energy consumption, optimal operation of the smart grid and 

coordination between all smart grids’ components from generation to the end 

users. The Smart Grid can be defined as an electric system that uses 

information, two-way, cyber-secure communication technologies, and 

computational intelligence in an integrated fashion across the entire spectrum 

of the energy system from the generation to the end points of consumption. 

The availability of new technologies such as distributed sensors, two-way 

secure communications, advanced software for data management, and 

intelligent and autonomous controllers have opened up new opportunities for 

changing the energy system. The main objective is to develop a measurement 

science toward communication networking with the specific aim of 

strengthening modeling capabilities and determining the potential impact on 

critical infrastructure.  
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Protection In Smart Grid 

The smart grid brings opportunities and challenges to the power system 

protection and control. Fast advancement in communication and 

measurement techniques accelerates the development of wide-area 

protection, based on the wide-area measurement system. Smart 

microgrid is essential in modern power systems to supply electrical 

energy in abnormal conditions and ensure the continuity of power 

throughout the day under islanded mode. It is the simple power grid 

integrated with renewable energy sources, power modulators, and 

modern communication systems. This work is concentrated with various 

faults occurred in microgrid and its protection with digital relays. Smart 

Microgrid uses Solar and wind energy systems combined with AC grid 

and supplies energy via transmission and distribution network. On grid 

solar inverter is used to convert solar power in to AC power required for 

grid connection.  
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AI And ML In Smart Grid 

 

In recent years, there is a rush in Artificial Intelligence (AI)  research to  

produce practical solutions for the Smart Grid, the anticipated new 

generation of energy (primarily electricity) networks that will be able to 

make efficient use of renewable energy sources, support real time and 

efficient demand response, as well as the large-scale deployment of 

electric vehicles (EVs). AI techniques and methodologies can be 

instrumental in addressing sustainability problems, for example to 

increase the efficiency and effectiveness of the way we manage and 

allocate our natural and societal resources. The drive to use AI for the 

Smart Grid has in turn led to novel questions and challenges for AI 

research, and to the realization that only the cross-fertilization of ideas 

and mixing of various techniques originating in different (sub-)fields can 

lead to the Holy Grail of an electricity Grid that takes full advantage of 

AI technologies to deliver power that is  at  the  same time “green”,  

stable,  affordable, and accessible  to  all. This Special Issue brings 

together research questions and approaches originating in different (sub-

)fields – such as multiagent systems, machine learning, optimization, 

and statistics. As such, it provides an overview of a broad spectrum of 

ongoing Smart Grid research. 
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Data Analytics In Smart Grid 

Data analytics are now playing a more important role in the modern 

industrial systems. Driven by the development of information and 

communication technology, an information layer is now added to the 

conventional electricity transmission and distribution network for data 

collection, storage and analysis with the help of wide installation of 

smart meters and sensors.  

With the fast development of digital technology and cloud computing, 

more and more data are produced through digital equipment and sensors, 

such as smart phones, computers, advanced measuring infrastructures, 

etc., as well as through human activities and communications. For 

instance, the size of data on the internet is now measured in exabytes 

(1018) and zettabytes (1021) . Rational, effective and efficient analysis 

of these data brings huge value and benefit to our daily life and company 

activities. However, the collected data are mounting at an exponential 

growth, and the structure of them is also becoming much more 

complicated. The processing and analysis method of these large volume 

data is a new challenge but opportunity at the beginning of this century 

with the concept of “big data” 
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Conclusion 

Because of the potential importance of smart grid, this comprehensive 

survey explores the technologies used in smart gird. We have studied the 

main smart grid projects/programs/trials and three major technical 

systems smart grid: intelligent system infrastructure, intelligent 

management system, and intelligent protection system. We have 

outlined challenges and future research lines worth exploring for each of 

these three systems.  

We divided further intelligent infrastructure into three subsystems: 

intelligent power subsystem, the subsystem of intelligent information, 

and intelligent communication subsystem. For intelligent energy 

subsystem, we have reviewed the work of generation, transmission, and 

distribution. We have also described two important new paradigms of 

the grid: microgrid and G2V/V2G. For the subsystem of intelligent 

information, we reviewed the work in the measurement information, 

measurement and management. For intelligent communication 

subsystem, we reviewed the wireless communication technologies and 

cable and communication management from end to end. 
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M.B.M. Engineering College, 

Jodhpur

21 May 2020 to 4 

July 2020
45 Days

#

Shubham 

Mathur
16EEE37072 Training No 1 ->RRVPNL

Training Date -> 5 

june 2019 to 27 

August 2019

45

#
Simran Singh 18UEEE6055

Training No. 1: VI SOLUTIONS 

BANGALORE

25 May 2020 to 08 

July 2020
45 days 

#

Sourabh Verma 18UEEE6040

Organization Name :- Trident 

techlab pvt. ltd.

Training Name :- VisSim / Altair 

Embed Software

20 May 2020 to 3 

July 2020
45 Days

#

Surendra 

Choudhary
18UEEE6041

Training no.2.- vi solutions , 

banglore,

Training no.1:- 25 

may 2020 to 8 july 

2020

Training no .1- 

45 days

#
VIKAS KUMAR 18UEEE6042

 Training No 1 -> VI 

SOLUTIONS

 Training No 1 -> 25 

MAY, 2020 to 08 

JULY, 2020

 Training No 1 -

> 45 Days

#
Vinita Gurjar 16UEEE6064

Central Testing Laboratory of 

JDVVNL Jodhpur

3 June 2019 to 18 

July 2019
45

#
Vishal Gupta 16UEEE6054

220 KV GSS RRVPNL , 

Nadbai(Bharatpur)

3 June 2019 to 17 

July 2019
38 Days

#
Yashvi Singh 18UEEE6057 VI Solutions, Bangalore (online)

25 May 2020 to 8 

July 2020
45 Days

# YUVRAJ SINGH 18UEEE6043 VI Solutions ,BANAGALORE
25 May 2020 to 08 

July 2020
45



TWINNING ACTIVITY 

CIT, COIMBTORE 2019 



 

 

Eminent Speakers 
Prof. M.L. Kothari, IIT Delhi 
Dr.  S. Vasantharathna, CIT Coimbatore  
Dr. K.R. Niazi, MNIT Jaipur 
Dr. E. Chandira Sekaran, CIT Coimbatore  
Dr. Deepak Fulwani, IIT Jodhpur 
Dr. Abdul Gafar Shaikh, IIT, Jodhpur 
Er. Chandra Shekar, BHEL Bangalore 
Dr. Ravi Sehgal, GE, Bangalore 
Dr. Ujjwal Kalla, GEC Bikaner 
Dr Nitin Gupta, MNIT Jaipur 
Dr. Kusumlata Agarwal, JIET Jodhpur 
Dr. Mahendra Bhadu, GEC, Bikaner 
 
Who can attend? 
A potentai participant would be the Faculty Members of Electrical 
Engineering.  

 
For Correspondence 
Ms. Khushboo Shah, Coordinator 
Mob: 9529574822 
Email: teqip.khushboo.ee@jnvu.edu.in 

 
Mr. Deepak Patel, Coordinator 
Mob: 7987430669 
Email: teqip.deepak.ee@jnvu.edu.in 

 
 
 
 

 
  Twinning Activity under 

TEQIP-III 
Faculty Development Programme 

on 

“Advances in FACTS 

Technologies” 
 

17th – 21st November, 2019 

 
 
 

Jointly Organized by 

 

Department of Electrical Engineering 

MBM Engineering College, Jodhpur 

& 

Department of Electrical & Electronics Engineering, 
CIT Coimbatore 

mailto:teqip.khushboo.ee@jnvu.edu.in
mailto:teqip.deepak.ee@jnvu.edu.in


 

 
About the Organizers 

MBM Engineering College is one of the oldest colleges in India. It was 
established on 15 August 1951, by the Government of Rajasthan and offers the 
degrees of Bachelor of Engineering in thirteen disciplines, Master of Engineering 
and Doctor of Philosophy (Ph.D.). The college is committed to providing its 
students with quality education and promotes rigorous academic study in 
ambitious, integrated and influential environment that will best serve the society 
and the nation. 
CIT is one of the most reputed and prestigious educational institutions in South 

India since 1956. The V. Rangasamy Naidu Educational Trust devoted to the 
cause of promoting technical and scientific literacy, established Coimbatore 
Institute of Technology (CIT) in 1956. The Institute backed by World Class 
research and development attained autonomous attained autonomous status in 
1987 and is affiliated to the Anna University. The Institute boasts of strong 
academic-industrial interaction and a high quality of research and consultancy. 
CIT, managed by a pedigreed lineage for the past 50 years, enjoys national 
repute. The Institute has the services of competent qualified faculty, and 
visionary management to enhance the quality of education at all levels and 
maintain its position in emerging global scenario. 

 
 

Scope of FDP 
Power system operation and its control play a very important role in the 

world of Electrical Engineering. The electrical utility industry is probably the 
largest and the most complex industry in the world. Challenging problems are 
required to be handled continuously by power engineers particularly, in 
designing futuristic power system to deliver increasing amounts of electrical 
energy. This calls for perfect understanding, analysis and fast decision making 
for efficient operation and control of the system.  FACTS have emerged as an 
area of cutting edge research and development for secure and safe 
operation of the power system with assurance of power quality. 

This programme is specifically designed for continuous education of faculty 
members in order to further enlighten their understanding of FACTS devices 
technologies and their application. This programme will familiarize them with 
the FACTS devices and custom power devices alongwith active/reactive 
power control. This programme will also provide hands on experience to 
motivate faculty members to pursue innovative research in this emerging area. 

 

Registration link: shorturl.at/euCT5 

 

  

 

Chief Patron 
Prof. S. K. Ojha Dean, JNV University, Jodhpur 

Dr. V. Selladurai, Principal, CIT Coimbatore 

Patron 
Prof. S.K. Parihar, Coordinator TEQIP-III, JNVU Jodhpur  

Dr. V. Manikandan, Coordinator TEQIP-III, CIT Coimbatore 

Programme Chair 
Prof. Jayashri Vajpai 

 Head, EE, JNVU Jodhpur 

Coordinators 
  Prof. Avdhesh Sharma, EE, JNVU Jodhpur 

       Prof. E. Chandira Sekaran, EEE, CIT Coimbatore 

Co-Coordinators 
Ms. Khushboo Shah, EE, JNVU Jodhpur 

 Mr. Deepak Patel, EE, JNVU Jodhpur 

Advisory Committee 
Dr. S. Vasantharathna, EEE, CIT Coimbatore 

Prof. Akhil Ranjan Garg, EE, JNVU, Jodhpur  

    Prof. M.K. Bhaskar, EE, JNVU, Jodhpur 

Prof. M.G. Soni, EE, JNVU, Jodhpur 

Organising Committee 

• Ms. Khamma Kanwar, EE, JNVU, Jodhpur 

• Ms. Santosh Meena, EE, JNVU, Jodhpur 

• Ms. Shruti Yadav, EE, JNVU, Jodhpur 

• Mr. Saurabh Chopra, EE, JNVU, Jodhpur 

• Mr. Ashish Godara, EE, JNVU, Jodhpur 

• Mr. Aditya Kachhwaha, EE, JNVU, Jodhpur 

• Mr. Mukesh Kumar, EE, JNVU, Jodhpur 

Registration Form 

Name : …………………………………………... 

Designation : ……………………………………. 

Department : ……………………………………. 

Institute/Organisation:…………………………… 

Qualification : …………………………………… 

Mob No.: ……………………………………….. 

E-mail: …………………………………………. 
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Schedule of 5 day FDP on Advances in FACTS Technologies 

Day-1 (17/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Inaugration 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Introduction to FACTS and its application: Dr. 

Vasantharathna (Head, EEE, CIT Coimbatore) 

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM An introduction to Power Quality:  

Dr. E. Chandra Sekiran (Professor, CIT 

Coimbatore) 

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Prof. Kothari 

 

Day-2 (18/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Custom Power Devices: Development of 

Dynamic Voltage Restorer : Dr. E. Chandra 

Sekiran (Professor, CIT Coimbatore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM  

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Lab Session: Power Quality Analyzer : Dr. E. 

Chandra Sekiran (Professor, CIT Coimbatore) 

 

Day-3 (19/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Power Quality and Reactive Power Management: 

Er. Chandra Sekar (AGM BHEL Bengalore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Power Quality and Reactive Power Management: 

Er. Chandra Sekar (AGM BHEL Bengalore) 

4. 12:15 PM- 1:15 PM Lunch break 
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5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM  

 

Day-4 (20/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM HVDC back to back converters: Er. Chandra 

Sekar (AGM BHEL Bengalore) 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM Practical aspects of HVDC and substations: Er. 

Chandra Sekar (AGM BHEL Bengalore) 

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM  

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM  

 

Day-5 (21/11/2019) 

S.No. Time Topics Covered 

1. 9:00 AM- 10:30 AM Transient stability improvement using FACTS 

2. 10:30AM-10:45 AM Break 

3. 10:45 AM- 12:15 PM  

4. 12:15 PM- 1:15 PM Lunch break 

5. 1:15 PM- 2:45 PM Lab Session 

6. 2:45 PM- 3:00 PM Break 

7. 3:00 PM – 4:30 PM Valedictory function 

 





ESTABLISHMENT OF 

CENTRE FOR 

ENTERPRENEURSHIP AND 

SMALL BUSINESS 

MANAGEMENT (CESBM)  

 

BY 

MINISTRY OF MSME DELHI  

GOVT. OF INDIA  

2017-18 













































NUSSD-TISS: National University Student’s Skill Development Program, 
sponsored by Tata Institute of Social Sciences, in which our university is an 
participating institute 

https://tiss.edu/view/11/projects/nussd-skill-development/ 
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I Jai Narain Vyas University, Jodhpur 
(Development Section) 

NO.JNVU/Dev./2022/ :JOcS°} 
Dibyayan Deb 
Project Scientist -I 
NER-BPMC 
Department of Biotechnology 
National Productivity Council (NPC)Building 
Ground Floor,5-6 Institutional Area 
Lodhi Road, New Delhi - 110003 
Contact No. +91-1124665100 

Dated : / / ' .J- r Z---:2.-

Sub: Submission of Memorandum of Agreement (MOA) as well as and terms 
& conditions of the grant received under DBT LEGUMS PROJECTS. 

Sir/Madam, 

Please find enclose herewith the Memorandum of Agreement and Terms & 
Conditions of the grant received from DBT Multi-institutional Legume network 
research project entitled " Exploration of native legumes and characterization of 
associated nitrogen fixing microsymbionts in North -Eastern India for 
development of biofertilizers (Ref. No. BT/PR28594/NER/95/l 496/2018)" for 
your favourable consideration. 

Yours~ y, 

Assistant Registrar 
Enclosed: As above 
NO.JNVU/Dev./2022/ Dated: 
Copy forwarded to the following for info1mation and necessary action. 

1. The Head, Department of Botany, J.N. Vyas University, Jodhpur 
2. Dr. Nisha Tak, Department of Botany, J.N. Vyas University, Jodhpur 

Assist~ istrar 



t 

f 

,o \J1 ~ , .-4 RAJ.J\.STHAN ~. BF 5195 20 
I J · . 
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I ' . ''-,;:}\ MEMORANDUM OF AGREEMENT I - ,, \ ~1 \ . 

This MEM0MND'.tF~~jOF AGREEMENT is made on this The 2°d day of May of 
i rlvo Thou~~d an~ Twenty two BY AND BETWEEN President of India, acting 
· through, Adv~ r, Dep~ment of Biotechnology, Ministry of Science and Technology, 
G! vernment' ofAna'1( New Delhi, hereinafter referred to as the 'DBT' (which 

·expressipn wtl~ss eX:cluded b¥ or repugnant to the subject shall mean and include its 
sul cessor:fo-affi•c( and assigns) ofthe ONE PART; · _ 

AND 
Jal Narain Vyas University (JNvu), Jodhpur, is a State University constituted · 
unaer section 2 (f) & 12B of the UGC A.ct, 1956; having its registered offic~ in/at . 
Rtiidency Road, · Jodhpur hereinafter referred to as 'JNVU' Jodhpur (which 
e~pression shall where the context so admits include its successors and permitted 
assigns) of the OTHER PART; . 

I 
WHEREAS DBT being desirous of Agricultural Biotechnology (area of research to 

be l iven) decided to support a project submitted by PI Dr. Nisha Tak, Department 
of Botany, J.N.Vyas University, Jodhpur for the attainment of the objectives, 

. hereinafter described in the Annexure I annexed hereto; 

,~ 
Dr. NISHA TAK 
~rlnclpal Investigator 
DBT (NER-BPMC) LEGUM£S PROJECT 
S.No. BT/PR28594/NER/~5/1496/2018 

COUNTER Siu1%:o 

"£~AR . 
~•I Narein Vyas Unjv•,llt; 

JODHPUB (Bal,} 

l 



- -- - - - - . .. + _ _ -· · 

' '"l l 



• 

• 

This Memorandum of Agreement {MoA) defines the role and responsibilities of the 

participating agencies, monitoring and other · matters related to the Exploration of 

· native legumes and characterization of associated nitrogen fIX.ing 

microsymbionts in · North-Eastern India for development of biofertilizers" (Title 

of project) 

NOW THE PARTIES HERETO AGREE AS FOLLOWS:-

1.0. ROLE OF DEPARTMENT OF BIOTECHNOLOGY, NEW DELffi 

To provide funds to the extent of Rs. 48100,480/- (Rupees Forty eight lakhs and 

four_ hundred eighty) over a period of Three years from the date of sanction of the 

project, to Department of Botany, Jai Narain Vyas University, Jodhpur for 
. . 

undertaking activities as detailed in Annexure I. Details of the funds to be provided 

are given in Annexure II. 

2.0. ROLE OF DEPARTMENT OF BOTANY, JAi NARAIN VYAS 

UNIVERSITY, JODHPUR (Institute/NGO) . 

2.1. To provide their contribution of Nil for 3 years from date of sanction of the 

project as detailed in Annexure - II. (if a jointly supported project) . . 

2.2. To provide existing facilities as mentioned in the project document. 

2.3.. To be responsible for accomplishing objectives identified and activities listed. 

2.4. To allow the Scientists authorized by DBT to work with the Research & 

Development team of the center in ·a11 stages of process development and 

production. 

2.5. To recruit all scientific and non-scientific staff as sanctioned by DBT. 

2.6. To prepare and submit all peripdical reports and other documents that would 

be required by DBT. 

G;&--
Dr. NISHA TAK 
Principa l Investigator 
OBT (NER-BPMC) LEGU MES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COllN'rnR Sif::irf13f} 

. RED RAR 
Ill NiJrain Vyas Un11, 8 13i,r 

J ODHPUR (Raj .) 

2 



• 

2. 7. To maintain a separate audit head of account for the grants received from DBT 

for the project. 

2.8. To submit an annual audited statement of expenditure incurred under the 

project. 

2.9. To ensure effective utilization of the grant given by DBT for the purpose for 

which it was granted and to ensure timely progress of project work. 

2.10. The manpower, both scientific and non-scientific, recruited shall be purely on 

contractual terms & conditions such 'that the contract for engagement of the 

manpower shall run concurrently with the said project period only. 

3.0 DURATION OF PROJECT 

3.1 Duration of project shall be three (3) years from the date the Project has been 

sanctioned by DBT . 

4.0 . RIGHTS OF OWNERSHIP/fECHNOLOGY TRANSFER AND 

UTILIZATION 

4.1 The know-how generated from the project by Project Pl will be the joint 

property of JNVU, Jodhpur and DBT, Government of India. It shall be the 

responsibility of both to take necessary action for protection of the intellectual 

property arising out of the PROJECT through proper instruments, such as, 

patents, copy rights, etc. 

4.2 The know-how developed may be transferred to other entrepreneurs on a n.on-

• exclusive basis on such terms and conditions as may be determined by DBT. 

4.3 All the assets including the equipment and produce acquired will be the 

property of DBT and shall not be utilized for purposes other than those for 

which the grant has been sanctioned. The rights of Ownershipffechnology 

and Utilization under this MoA shall not be transferred to any other party 

without prior approval in writing ofDBT. 

Dr. NISHA TAK 
Principal Investigato r 
DBT (NER-BPMC) LEGUMES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COUNT.EI' SIGNED 

REC!TRAff 
d1J/ Narain Vvns UniverJlr, 

.10 0/dPUR (RBi,) 

3 



4.4 It shall be the responsibility of PI, Department of Botany, JNVU to ensure 

that support of DBT is suitably acknowledged in the publications (papers, 

reports, etc.) arising out of the PROJECT. 

5. SECRECY 

It is hereby agreed that the participating agencies · shall keep information and data 

collected completely secret provided that the right to transfer the technology shall rest 

with the DBT. 

6. MONITORING 

6.1 The progress of implementation of the project and proper utilization of grant 

shall be reviewed by the DBT and by the Monitoring Committee set up by 

DBT. 

6.2 The periodic progress of physical achievements and the utilization of funds, 

• statement of expenditure shall be evaluated by the Monitoring Committee. 

6.3 The Comptroller and Auditor General of India, at his discretion shall have the 

right of access to the books and accounts of JNVU, Jodhpur for the grants 

received from DBT for this project. 

6.4 The DBT may terminate the grant at any stage if it is convinced that the grant 

has not been properly utilized or appropriate progress has not been made. In 

the event, DBT terminates the grant, JNVU, Jodhpur shall hand over all 

documents including technical details and equipment purchased related to the 

t project. 

7.0 DURATION OF MEMORANDUM OF AGREEMENT 

This MoA will remain inforce for the duration of the project and until all claims are 

settled between DBT and JNVU, Jodhpur 

8.0 ARBITRATION 

In the event of any question, dispute . or difference whatsoever arising between the 

. parties to this Agreement out of or relating to the construction, meaning, scope, . 

GJ½-
Dr. NISHA TAK 
f'rincipal Investigator 
DBT (NER-BPMC) LEGUMES PROJECT 
S.No. BT/PR28594/NER/95/1496/2018 

COUNTER SIGNED 

ltE~RAR 
· ,Jill Narain Vyas U11ivdro ;,.,, 

,/O ~h'PIJ/1 ( n., .. : J 

4 



operation or effect of this A greement or the validity of the breach thereof shall be 

referred to an Arbitrator to b · d b e appomte Y mutual consent of both the parties herein. 

If the parties cannot agree on th • • . e appomtment of the Arbitrator within a period of one 

month from the notificati b · · on Y one party to the other of existence of such dispute, · 

· then the Arbitrator shall be nominated by the Secretary, Department of Legal Affairs, · 

Ministry of Law & Justice, Government of India. The provisions of the Arbitration 

and Conciliation Act, 1996 will be applicable and the award made thereunder shall be 

final and binding upon the parties hereto, subject to iegal remedies available under the 

law. Such differences shall be deemed to be a submission to arbitration under the 

Indian Arbitration and Conciliation Act, 1996, or of any modifications or 

reenactments thereof. 

9.0. GOVERNING LAW 

· This Contract shall be governed by the Law oflndia for the time being in force. 

IN WITNESS WHEREOF the parties hereto have signed, sealed and delivered this 

Agreement on the day, month and year first apove written in presence of: 

Witnesses: 
Signed by ----------------------------

---------------------------------------
l. 

(Designation) 

2. 
For and on behalf of The President of India 

Witnesses: {w.1/ . 
Or. NISHA TAK 
Principa l Investigator 

l. 

DBT (NER-BPMCl LEGUMES PROJECT 
S. No. BT/PR28594/NER/95/l 496/2018 

COUNTER SIGNED 

Signed by ----------------------------

----------Rl?S'FJrAR----------------
Jel N arain Vyas Univers/lJ 

~~~j.J 2. i . For an~ on behalf of Jal Narain Vyas Un!Versity (JNVU), Jodhpur 
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Exchange Agreement 
Between

Department of Finance, College of Management, 
National Dong Hwa University, Hualien County, Taiwan, R.O.C. 

and 

Institute of Evening Studies,
Jai Narain Vyas University, Jodhpur, India 

Department and Finance, College of Management, National Dong Hwa University 
and Institute of Evening Studies, Jai Narain Vyas University, recognizing the mutual 
benefits of fostering academic exchange and partnership, hereby enter into the 

following agreement in accordance with the terms and conditions set forth herein.

Article 1-Objective 
1 The purpose of this agreement is to establish academic and scholarly 

cooperative relations between Department and Finance, College of Management, 
National Dong Hwa University and Institute of Evening Studies, Jai Narain Vyas 
University that are of mutual interest to both parties. 

Article 2-5cope and Field of Cooperation 
2.1 The following programs are to be administered by both parties:

(a) Exchange of information and materials that are of mutual interest. 
(b) Assistance of the visits by staff and faculty. 
(c) Joint publications or research between faculty and staff. 
(d) Exchange of students under conditions and circumstances stated in 

Article 4 of the agreement. 
(e) Exchange of faculty members under conditions and circumstances stated 

in Article 5 of the agreement. 

Article 3-Funding & Logistics 
3. The parties agree to abide by the principles of reciprocity and parity regarding

the provision of funding, manpower and logistics, as well as the sharing of 
finding, of joint research projects. Both parties agree that all financial 
arrangements are to be negotiated and are subject to the availability of funds. 

Article 4-Terms for Exchange Students
4. Each parties may exchange TWO full-time undergraduate or graduate students

for a full year exchange or FOUR full-time undergraduate or graduate students
for a single semester exchange per year, upon mutual agreement. 

4.2 The exchange students must satisfy the language proficiency requirements for 

admissions or take appropriate language instruction prior to the beginning of 
their academic program as determined by the regulations of the host party. 

(Cid 
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4.3 The exchange students may apply to any academic program offered at the host 

party as a full-time, non-degree students at a level determined by the host 
party. The host party reserves the right to exclude students from restricted 

enrollment programs. 

4.4 The host university has the right to reject or withdraw the exchange students
not found to be in good financial and/or academic standing prior to or during 

the program. The host university will undertake to advise the home university 

of any such withdrawal from the program.

4.5 Any academic credit earned at the host university may be transferred to the 

home university in accordance with procedures determined by the latter.

4.6 Any extension of stay beyond the original determined length must be 
approved by both universities. A non-degree exchange student who wants to 

apply for degree status must reapply to the host university and follow the 

appropriate application procedures of the host university. 

4.7 Exchange students pay tuition fees at their home university but do not need to 

pay administration and tuition fees at the host university. 

4.8 Each university should assist exchange students with arrangements for room 

and board facilities and provide appropriate information and advice.

4.9 All exchange students will be responsible for all expenses at the host university, 
except for tuition, during their attendance at the host university, including 

accommodation, insurance, books, meals, transportation, and other personal

and medical expenses. Prior to the term of exchange, the host university will 
provide the students with an estimate of the expenses to be expected during
the period of attendance at the host university. 

4.10 Each student will purchase at their own expense medical insurance, which
conforms to requirements established by the host university for other
incoming international students. 

Article 5-Terms for Exchange Faculty Members
5. Each party may arrange for its faculty members to visit the other party for 

research or teaching. The maximum total accumulated time of all visits within
one academic year will be twelve months. Both parties should try to equalize

the number per academic year of visiting faculty members as well as the total
accumulated time per academic year of all such visits between the two parties.

5.2 A visit will normally not exceed a period of six months. Costs for the visit 

accommodation, travel, meals, other personal expenses, required health
insurance, etc.) will be paid for by the visiting faculty me bers. 

5.3 The salaries of the visiting faculty members for the visiting period will be 

provided by the home university. 

Page2of 3 



Article 6-Duration & Termination 
6.1 This agreement will become effective when authorized representatives of the 

two parties have executed the same and delivered counterparts of such 

signatures to the other party. We thereby mutually agree to extend the 

agreement and continue our exchange program partnership on an ongoin8

basis, to be reviewed periodically by both parties. This agreement is subject to 

revisions, renewal, or cancellation at any time by each of the parties and by 

mutual consent. Should either wish to terminate the agreement, they must 

notify the other party in writing one year prior to date of termination. 

Article 7-Miscellaneous 

7 No monetary considerations will be exchanged between the parties herein to 

this agreement. 

In witness of the above, the agreement is to be executed in two identical copies,

both in English, by authorized representatives of the two parties and each 

party will retain one copy of the agreement. 

On behalf of Department of Finance, On behalf of Institute of Evening 
National Studies, Jai Narain Vyas University, College of Management, 

Hwa Dong University, Hualien Jodhpur, India.

County, Taiwan, R.O.C.

DIRECTOR 
iNSTITTE OF EVENING STUDIESJAI NARAIN VYAS NIVCRSITY Ming-Long Lee, Ph.D.

Department Chair 
Dr. K A Goyal 
Director, Institute of Evening Studies,
JNV University, Jodhpur

JODFUR 

Date: 2, O3, 1S 
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