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Preparing the Grid for Renewables.
Preparing Renewables for the Grid.
Advancing Power-System Planning, Grid
Innovation and Renewable Energy Integration

RESEARCH INNOVATION IMPLEMENTATION POLICY
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About CMET
At CMET, the objective is not simply
to enable more renewable energy,
but to ensure that every addition
contributes to a stronger,
more flexible and future-ready
electricity grid.

Established at Maulana Azad
National Institute of Technology
(MANIT), Bhopal

In collaboration with the New and
Renewable Energy Department,
Government of Madhya Pradesh

India’s energy transition is entering a phase
where the challenge is no longer limited to
how much renewable energy can be installed,
but increasingly where it should be developed,
how much the grid can accommodate, and
how renewable energy and storage can be
planned and operated to strengthen the
power system.

The Centre for Mission on Energy Transition
(CMET), established at Maulana Azad National
Institute of Technology (MANIT), Bhopal, in
collaboration with the New and Renewable
Energy Department, Government of Madhya
Pradesh, is working to address these questions
through a unique combination of advanced
power-system research, technology
development, field demonstrations and
policy engagement.

From identifying grid-ready locations for
renewable energy and assessing transmission
and distribution network capabilities, to
optimising solar–storage systems and
unlocking grid-support services from existing
renewable assets, CMET focuses on
making the energy transition technically
feasible, economically efficient and
practically implementable.

What sets CMET apart is its ability to move
beyond theoretical analysis. Working closely
with utilities, government agencies, regulators
and research partners, the Centre uses real
network data to develop planning tools,
validate technologies on operating power
systems and translate research findings
into actionable planning methodologies,
procurement frameworks and
regulatory interventions.
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Our Core Research and Innovation Areas

Renewable Energy Siting
and Transmission
Readiness

Identifying grid-ready locations for
renewable energy and storage
through transmission headroom
assessment, network constraint
analysis and infrastructure planning.
Initiatives such as RIPE and Trans-IRP
aim to align renewable energy
deployment with transmission
capability and future grid
requirements.

Integrated Resource
Planning (IRP)

Developing state-level planning
frameworks that integrate renewable
generation, energy storage, resource
adequacy, transmission requirements
and system economics to support
informed, cost-effective and reliable
long-term power-sector investments.

Distribution Grid Readiness
and Hosting Capacity

Assessing and enhancing the capacity
of distribution networks to
accommodate decentralised
renewable generation. Through
GridLens, CMET examines feeder
constraints, changing demand
conditions and smart inverter
capabilities to enable greater
renewable integration.
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Our Core Research and Innovation Areas

Inverter-Based Grid
Support and Reactive
Power Management

Unlocking the potential of distributed
solar inverters for voltage regulation
and reactive power support. CMET’s
field demonstrations at Raipura,
Sandla and MANIT have contributed
to technical innovations, procurement
provisions and regulatory
developments in Madhya Pradesh.

Energy Storage and Hybrid
Renewable Systems

Advancing the planning, sizing and
operation of battery storage and
solar–storage systems. Research on
AC–DC coupling and capacity
optimisation addresses system
architecture, grid-support capabilities,
dispatch strategies, metering and
techno-economic performance.

Planning Tools,
Procurement and
Regulatory Innovation

Translating power-system research
into practical decision-support tools,
procurement frameworks, technical
standards and regulatory
interventions, enabling utilities and
policymakers to move from analysis to
implementation.
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AC or DC Coupling: Rethinking Hybrid PV–BESS Architecture 1 1
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MP–UP Seasonal Complementarity: Dedicated Transmission Line Study 1 4



A Layered Hosting Capacity Assessment for PM-KUSUM Integration 1 5



Estimation of Technical Losses in the Distribution Network of MPMKVVCL Bhopal 1 6



Sustainable Framework and Control Strategies for Rural Microgrid 1 7
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From Demonstration to
Policy

These initiatives contribute to the development of practical
technical and regulatory approaches for obtaining grid-support
services from distributed renewable energy assets.

CMET’s engagement with utilities, state agencies and regulators
has supported the translation of engineering findings into
procurement provisions, operational practices and regulatory
frameworks, including work associated with reactive power
compensation in Madhya Pradesh.

O U R  A P P R O A C H

Understand the network.
Use actual system data to identify technical and
operational challenges.

Develop the solution.
Apply modelling, simulation, optimisation and
engineering design.

Validate in the field.
Test practical interventions under real
operating conditions.

Enable adoption.
Translate findings into utility practices, technical
specifications, procurement frameworks and policy
recommendations.
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From Research to Impact: Partnerships That Deliver
Addressing real power-system challenges. Developing solutions that can shape practices across states.

Every state faces a different set of challenges in its
energy transition—transmission bottlenecks, limited
distribution hosting capacity, voltage management
issues, or the need to determine where and how energy
storage can deliver the greatest value.

The solutions cannot emerge from isolated technology
assessments or conventional planning approaches
alone.

CMET brings together the institutions that plan, operate,
regulate and invest in the power system to address
these challenges collectively. Our collaborations
combine actual network data, advanced engineering
analysis, field demonstrations and policy insights to
develop solutions grounded in technical feasibility and
implementation realities.

O P P O R T U N I T I E S  F O R  C O L L A B O R A T I O N

State-Level Planning

Integrated resource planning,
transmission readiness,
renewable siting and grid
investment strategies.

Grid Innovation and
Demonstrations

Hosting capacity enhancement,
inverter-based reactive power
support and field validation of
emerging technologies.

Storage and Procurement
Innovation

Storage opportunity assessment,
solar–storage optimisation and
performance-based procurement
frameworks.

Digital Tools and
Institutional Capacity

Development of planning and
decision-support tools,
regulatory frameworks and
capacity building for utilities.

Taking Innovation Beyond Individual Projects
Our ambition is to ensure that the learning from one network, one pilot or
one state can inform solutions elsewhere—while recognising the unique
technical, economic and institutional conditions of each power system.

For CMET, the true measure of research is what changes on the ground:
how renewable projects are planned, how networks are operated, how
storage is procured and how emerging grid services are recognised
and valued.



Let’s Build a Grid-Ready
Energy Future

Centre for Mission on Energy Transition (CMET)

Department of Electrical Engineering
Maulana Azad National Institute of Technology (MANIT)

Bhopal, Madhya Pradesh – 462003, India

Research that informs planning.
Innovation that supports implementation.

Website: cmet.manit.ac.in Email: cmet@manit.ac.in Instagram: @manitcmet YouTube: MANIT CMET
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