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GRID, Private sector: ABB, Schneider, Siemens, etc.

COURSE OUTLINE :

This course covers the fundamental aspects of the smart grid and its application to the existing power system. It
introduces state-of-the-art smart grid technologies like electric vehicles, AC/DC microgrids, energy storage, phasor
measurement unit, cyber security, etc. In addition, the course talks about the trends, modeling, planning, operation,
and control of energy storage technologies. Further, it discusses the architecture, operation, and control strategy of AC,
DC, and hybrid AC-DC microgrids. This course also emphasizes on renewable energy sources integration into the
present grid and microgrids, and further explores its operation, analysis, management, control, protection, and
monitoring issues. The laboratory-scale demonstrations have been provided to validate a few concepts covered in this
course.
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COURSE PLAN:
Week 1:

Introduction to Smart Grid-I.

Introduction to Smart Grid-Il.
Architecture of Smart Grid system
Standards for Smart Grid system

Elements and Technologies of Smart Grid System-|

Week 2:

Elements and Technologies of Smart Grid System-I|
Distributed Generation Resources-|

Distributed Generation Resources-ll

Distributed Generation Resources-ll|

Distributed Generation Resources-IV

Week 3:

Introduction to energy storage devices
Different types of energy storage technologies
Analytical modelling of energy storage devices
Optimal sizing and siting of storages

Battery management system (BMS)

Week 4:

Wide area Monitoring Systems-|
Wide area Monitoring Systems-I|
Phasor Estimation-I
Phasor Estimation-I|

Digital Relays for Smart Grid Protection

Week 5:

Islanding Detection Techniques-I
Islanding Detection Techniques -II
Islanding Detection Techniques -llI
Smart Grid Protection-|

Smart Grid Protection-lI

Week 6:

Smart Grid Protection-ll|

Smart Grid Protection-IV

Modelling of storage devices

Modelling of DC smart grid components

Operation and control of AC Microgrid-I



Week 7:

Operation and control of AC Microgrid -l
Operation and control of DC Microgrid -I
Operation and control of DC Microgrid -II
Operation and control of AC-DC hybrid Microgrid -I
Operation and control of AC-DC hybrid Microgrid -II

Week 8:

Phasor measurement unit placement
Cyber security and resiliency

Virtual inertia and ancillary support
Demand side management of smart grid

Demand Response Analysis of smart grid

Week 9:

Demonstration of solar power generation
Demonstration of wind power generation
Demonstration of Battery Management System
Demonstration of EV charging system

Hierarchical control techniques in hybrid ac-dc microgrid

Week 10:

Simulation and case study of AC Microgrid

Simulation and case study of DC Microgrid

Simulation and case study of AC-DC Hybrid microgrid
Demonstration of parallel inverter operation in AC microgrid

Harmonic effects and its mitigation techniques

Week 11:

Energy management

Design of Smart Grid and Practical Smart Grid Case Study-l
Design of Smart Grid and Practical Smart Grid Case Study-lI
System Analysis of AC/DC Smart Grid

Demonstration of grid-connected DC microgrid

Week 12:

Demonstration of energy management in microgrid

Demonstration of PHIL experimentation for symmetric and asymmetric fault analysis of grid-connected

DFIG wind turbine.

Demonstration of ancillary support from virtual synchronous generator

Demonstration on peak energy management using energy storage system.

Conclusions



	Blank Page
	Blank Page

