Course Modules
Module 1: Grid Challenges & Smart Solutions

° Stability and Reliability Issues with IBR
penetration
Recent Developments in Real-time monitoring
Real time data for Predictive analysis
Tools for automated decisions for managing
renewables and ensuring resilience.

Module 2: Sensing and Data Acquisition

° Covers advanced sensors, smart meters, and
data management for real-time acquisition.

° A panel discussion with industry experts on
sensor integration

° Delves into AlI/ML applications for predictive
maintenance.

° Hands-on workshop using smart grid sensor data

for operational enhancements

Module 3: Analytics, Al & ML for Grid Operations

° Analytics: Descriptive, diagnostic, predictive,
prescriptive.
° AI/ML: Supervised, unsupervised, reinforcement

learning; regression, classification, clustering.
Forecasting: Load, RE generation (solar, wind).
Detection: Fault detection, anomaly
identification.

° Maintenance: Predictive equipment health
monitoring.

Module 4: Control Systems & Grid Modernization

° Control: Multi agent Systems and Distributed
Control
Smart Grid: Self-healing, flexibility, digitalization.
Storage: ESS (batteries) for peak shaving, RE
firming.

° Flexibility: Demand Response (DR), Virtual
Power Plants (VPPs).

Module 5: Cybersecurity and Current Trends

Cloud Computing, Edge Computing
° Block Chain Technology application in power
system
° Digital Twin Application for Security
Improvement
Case Studies: Real-world smart grid implementations,
lessons learned.
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About MNNIT Allahabad

Motilal Nehru National Institute of Technology Allahabad,
Prayagraj (MNNIT) is an Institute with total commitment to
quality and excellence in academic pursuits. It was
established as one of the 17th RE Colleges of India in the
year 1961 as a joint enterprise of Government of India and
Government of Uttar Pradesh, and was an associated
college of University of Allahabad, which is the third oldest
university in India, With over 45 years of experience and
achievements in the field of technical education, on June
26, 2002 MNREC was transformed into NIT and Deemed
University fully funded by Government of India. With the
enactment of NIT Act-2007(29 to 2007), the Institute has
been granted the status of institution of national importance
w.e.f. 15.08.2007.The first Master's Programme of the
Institute was introduced by the Mechanical Engineering
Department in the year 1966 and in all other Engineering
Departments, were introduced in the 1970-71. To add a
new dimension to itself the Institute established School of
Management studies in 1996, which offers a two year/four
semester post graduate degree programme in
Management (MBA).The Institute has been recognized by
the Government of India as one of the centres for the
Quality Improvement Programme for M.Tech. and
Ph.D.The Institute has a very progressive policy towards
extending all possible facilities to its faculty members to
acquire higher degrees and receive advanced training. The
Institute was selected as a lead institution in the Design
theme under Indo-UK REC Project (1994-99. The Institute
has been selected as a Lead Institution under World Bank
funded Government of India Project on Technical
Education Quality Improvement Programme (TEQIP)
(2002- 2007).

Department of Electrical Engineering

The Electrical Engineering Department at MNNIT
Allahabad began its graduate program in 1961, followed
by postgraduate courses in 1970-71 and a Ph.D. program
in 1971, later recognized under QIP in 2002. It has highly
qualified faculty, advanced laboratories, and strong
research in power systems, control systems, and power
electronics, with active interdisciplinary collaboration.
Department has also started MTech program in cyber
physical systems from 2025.

COURSE JUSTIFICATION

India is rapidly integrating solar and wind energy into its
power grid as part of its clean energy mission. While these
renewable sources reduce carbon emissions, their variable
and intermittent generation creates significant technical
challenges for maintaining grid stability and reliability.
However, the existing grid infrastructure lacks the
advanced capabilities needed to manage these
fluctuations, leading to occasional interruptions and
reduced operational efficiency. This situation underscores
the need for grid modernization, including enhanced
forecasting, advanced control systems, storage solutions,
and intelligent grid management to achieve a stable,
resilient, and sustainable energy system.

The course "RISE: Resilient and Intelligent Systems for
Empowering Viksit Bharat 2047" directly addresses
these challenges. It focuses on advanced grid intelligence
technologies, including smart sensors, automated metering
infrastructure, data analytics, artificial intelligence (Al), and
machine learning (ML). These innovations bring real-time
monitoring, predictive analytics, and automated decision-
making. This empowers grid operators to handle
renewable variability, predict disturbances, and keep
power stable.

The five-day program aligns with the theme "Al-Driven
Resilient Smart Grids: Enabling Energy Independence
for Viksit Bharat 2047." Participants will learn to design,
implement, and operate sustainable, resilient power grids
using intelligent, adaptive systems. By the end of the
program, they will be able to apply Al-driven solutions to
improve grid reliability and support India's path to energy
independence by 2047

COURSE OBJECTIVES

Objective of Course are as follows

* Identify and analyze the key challenges to grid
resilience posed by high renewable energy
penetration.

* Explain the core elements of advanced grid
intelligence technologies, including IoT, Big Data, Al,
and Machine Learning.

» Describe how advanced intelligence can be used for
real-time grid monitoring, control, and forecasting of
renewable generation.

» Evaluate the application of AI/ML techniques for fault
detection, diagnosis, and rapid restoration of power
systems.

* Analyze the role of energy storage systems and their
intelligent management in enhancing grid resilience.

* Examine cybersecurity considerations and strategies
for intelligent grids.

» Discuss emerging trends and future directions in
intelligent  grid  development for  enhanced
sustainability and resilience.

RESOURCE PERSON

The resource persons for this course will be from
prestigious institutions like NITs and IITs, along with
experienced industry professionals. They are experts
in power systems, renewable energy integration,
advanced grid technologies, and smart grid
innovations. Their combined academic and industry
experience bridges theory with practical applications,
covering areas such as energy management, loT,
Al/ML applications, and grid resilience.

Who can attend?

Faculty members/ research scholars/ BTech and
MTech students from academic institutes approved
by the AICTE/ UGC/ MHRD and Scientists/ Engineers
working in Private/ Public/ Govt. organizations/
industries etc. can attend the course.

Registration Details

Delegates from

. Rs. 1500
Industry/R&D Units

Delegates from Educational Rs. 1000
Institutions

Research students Rs. 750
(M.Tech/PhD)

Registration fee is inclusive of GST and
non-refundable: Please scan and pay
through UPI

Link for registration:
https://forms.gle/MuYvQKSwtwvP9dvB9

UPIID: 10424975574@sbi
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