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Flexible Generation Technologies

This presentation explores the evolving landscape
of flexible generation technologies, highlighting
their role in a sustainable energy future. It
examines the benefits, challenges, and
advancements shaping this dynamic field.
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Indian Power Generations Summary

Category wise Installed Capacity Daily Demand (All India)

Total Capacity : 450759.57
MW

300k Peak Demand Met

21 ® 210 826.00 MW

Power Generation | Percentage (%)
Source

s Thermal 53.91%
= 200k
= Solar 19.84%
e
g 100k Wind 10.47%
a
Hydro 10.41%
Ok Bio 2.43%
B Thermal (242996.92) MW L Nuclear 1.81%
g
Bl Hydro (46928.17) MW o‘:’\
B Nuclear (8180.00) MW P Small Hydro Power 1.12%
B Wind Power (47192.33) MW Q#'
Small Hydro Power (5070.75) MW R ®

B Bio Power (10959.42) MW
B Solar Power (89431.98) MW
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Installed Capacity (AS ON - 26/09/2024 )

500k
400k

s /” CENTRAL SECTOR (104452.93) MW

= 300k / (23.17%)

z .

o S

5 200k b ,

g g PVT SECTOR (238029.71) MW
100k » : (52.81%)
STATE SECTOR (108276.93) MW
ok (24.02%)
Installed 5
(i) Monitored: Capacity greater than 25 MwMonitored I 0
(ii) Installed: Excluding Captive Power Plant. Online
(iii) Under Maintenance: Includes Permanent Shutdown and Unscheduled (not online).
Installed Capacity 450760 MW
Monitored Capacity > 66%
25MW W CENTRAL SECTOR (104452.93) MW [l STATE SECTOR (108276.93) MW
Under Maintenance 14.92% M PVT SECTOR (238029.71). MW
Online Running 51.22%
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Defining Flexible Generation

Adaptability and
Responsiveness

Flexible generation sources
can adjust their output
quickly to match changes in
demand, ensuring reliable

energy supply.
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Integration with
Renewable Sources

Flexible generation

technologies enable the
integration of intermittent
renewable energy sources
like solar and wind,
enhancing grid stability.

Enhanced Efficiency
and Cost Reduction

Flexible generation

technologies can optimize
energy use, reducing

reliance on traditional

fossil fuels and lowering
energy costs.
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I
Benefits of Flexible Generation

Flexible Thermal Power Plant: 1 Reduced Carbon o Enhanced Grid Stability
An Analysis of Operating Coal-Fired Emissions
Power Plants Flexibly to Enable

the High-Level Variable Renewables

Flexible generation

in Indonesia’s Power System
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Flexible generation
technologies contribute to a
cleaner energy mix,
reducing greenhouse gas
emissions and mitigating
climate change.

Improved Energy
Security

Flexible generation
technologies diversify
energy sources, increasing
energy independence and
reducing vulnerability to
supply disruptions.

technologies improve grid
reliability and resilience,
reducing outages and
enhancing system
performance.

Cost Savings

Flexible generation
technologies can optimize
energy use, lowering
operational costs and
reducing energy bills for
consumers and businesses.
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(%) TOWNS WHERE AT&C LOSS REDUCED FROM

BASELINE FOR (01/06/2023 _TO 31/05/2024)

125

IT ENABLED TOWNS UNDER IPDS
(01/05/2024 TO 31/07/2024)

IT Enabled 1635 / 3659
(44.7%)

75

IT Enabled 1635 / 3659

% of Towns

50
Balance 1635 / 3659

25
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[ States wise % Town where AT&C Loss Reduced
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vances in Flexible Generation N
Technologies ) T imaaas

1 Energy Storage

Advancements in battery technologies, pumped hydro, and compressed air energy

storage provide efficient ways to store and release energy on demand.
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) Demand Response

Smart grids and advanced metering enable consumers and businesses to adjust

energy consumption based on real-time pricing signals and grid conditions.

3 Distributed Generation

Distributed generation technologies like rooftop solar and microgrids empower
individuals and communities to generate and manage their own energy, enhancing grid
flexibility.

4 Digital Control and Optimization

Artificial intelligence, machine learning, and advanced algorithms are revolutionizing
energy management, optimizing grid operations and enhancing energy efficiency.
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Case Studies: Successful Flexible
Generation ImElementations

Project Technology Outcome
Tesla's Gigafactory Battery Lithium-ion battery storage Reduced reliance on fossil
Storage fuels, enhanced grid

stability, and improved
energy security.

California's Demand Smart grids and demand Reduced peak load
Response Program response demand, minimized energy
waste, and enhanced grid
reliability.
, g?tofe.slage Battery storage
@ Purstery Dattery Iceland's Geothermal Geothermal energy Sustainable and reliable
Faoterily storage Contrigy sicrents
" r Power Plants eneration source of baseload power,
iy Demand response g | P
Smeesony e e Tt reducing dependence on
® response flexilate generation .
fossil fuels.
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| Challenges in Flexible Generation

| Adoption

Cost and Investment

1 High upfront costs and limited investment incentives can hinder the widespread
adoption of flexible generation technologies.

Regulatory and Policy Barriers

2 Outdated regulations and lack of clear policy frameworks can create barriers to the
deployment of flexible generation technologies.

Technical Integration Challenges

3 Integrating flexible generation technologies into existing grids requires technical
expertise and sophisticated control systems.

Public Perception and Acceptance

4 Addressing concerns about the potential impact of flexible generation technologies
on the environment and society is crucial for public acceptance.
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The Future of Flexible Generation
|

000
()] 000

000
Advanced Energy Storage Smart Grid Development
Further advancements in battery Smart grids will become increasingly
technologies and other energy storage sophisticated, enabling better integration
solutions will enhance efficiency, reduce of flexible generation technologies and
costs, and increase storage capacity. optimizing energy flow.
Increased Renewable Artificial Intelligence and
Penetration Machine Learning
The increasing adoption of renewable Artificial intelligence and machine learning
energy sources will necessitate the will play a crucial role in managing energy
deployment of flexible generation flow, optimizing grid operations, and
technologies to ensure grid reliability. enhancing energy efficiency.
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' onclusion: Practicality and
Technological Solutions

Flexible generation technologies are rapidly advancing, paving the way for a
more sustainable and resilient energy future. By addressing challenges and
embracing innovation, we can unlock the full potential of these
technologies to create a cleaner, more secure, and affordable energy

system for generations to come.
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