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Intellectual Capital

Management Approach
NTPC’s management approach for intellectual capital involves aligning R&D efforts with its business NTPC’s management approach for intellectual capital involves aligning R&D efforts with its business 
portfolio, recognizing the significance of embracing emerging technologies and enhancing existing ones in portfolio, recognizing the significance of embracing emerging technologies and enhancing existing ones in 
the global energy industry. By leveraging intellectual capital, NTPC aims to drive innovation, efficiency, and the global energy industry. By leveraging intellectual capital, NTPC aims to drive innovation, efficiency, and 
sustainability while delivering long-term value to stakeholderssustainability while delivering long-term value to stakeholders

Key Highlights

47
patents granted to NTPC

70.60% (Y-O-Y)
increase in R&D expenditure

5 Awards
in 5th edition of CII Digital 
Transformation (DX) Awards Material Topic 

[5] [14] [17]
UNGC 

[9]

Mapping with SDGs

Data Trends

Overview
Our intellectual capital represents our invaluable intangible assets 
and resources that drive the value and competitive advantage of 
NTPC. Our commitment to research and development solidifies this 
financial asset, transforming knowledge into tangible outcomes. 
It encompasses our cutting-edge methodologies, intellectual 
property including patents, trademarks, and copyrights, along 
with our extensive advisory services, educational facilities, and 
initiatives geared towards fostering innovation and sustainable 
practices. By nurturing and harnessing our intellectual capital, we 
pave the way for continued growth and success, driving positive 
impact and resilience within our organization and beyond.

Research and Development
Our company acknowledges the significance of research and 
development (R&D) in the ever-changing energy sector. We 
firmly believe that the assimilation and conversion of knowledge 
into technologies will be the key differentiator in the future for 
enhancing the country’s energy security, economic growth and 
environmental sustainability, and determining the company’s 
competitiveness in the national and international market.

NTPC fully recognizes R&D as the cornerstone of technological 
advancement. Therefore, R&D has been incorporated into our 
long-term vision and strategy for the benefit of the company 
and society. We have been assigning more than 2% of PBT  
(Profit before Tax)  consistently for R&D-related activities.

As we look toward the future, it is of paramount importance 
that NTPC, as a power generation company, adapts to counter 
emerging challenges in the power sector. Simultaneously, we 
aim to increase our presence across the entire energy value 
chain, and R&D is a vital step to achieve this. NTPC has always 
committed to incorporating innovative technologies to enhance 
the safety, reliability, and efficiency of power plants through a 
prudent mix of development, adoption, and adaptation of frontier 
technologies. Through our R&D center, NETRA (NTPC Energy 
Technology Research Alliance), we are constantly making efforts 
to address the major concerns of the power sector and explore 
potential opportunities.

NETRA's Role and Capabilities
Established in 2009, NETRA is a state-of-the-art center for 
research, technology development, and scientific services. 
NETRA collaborates with leading institutes, technology players, 
and service providers both nationally and internationally. A 
Research Advisory Council (RAC) comprising eminent scientists 
and experts from India and abroad has been constituted to steer 
NETRA for high-end research. Additionally, an in-house Scientific 
Advisory Council (SAC) provides directions for improving plant 
performance and reducing the cost of generation.

The focus areas of NETRA are continuously evolving in response 
to the dynamic nature of the power sector. Our current R&D 
focus includes Green Hydrogen carbon capture and utilization 
technologies, ash utilization technology, waste to energy, and 
water technology. This is in addition to our ongoing focus on 
efficiency improvement and cost reduction, new and renewable 
energy, climate change, and environmental protection, which 
includes water conservation and waste management.
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Nexus between knowledge, technology, and sustainability

KNOWLEDGE
ENERGY 

SECURITY
ENVIRONMENTAL 
SUSTAINABILITYTECHNOLOGY ECONOMIC 

GROWTH

R&D Expenditure1

The R&D expenditure of NTPC for Financial Year 2023-24 has witnessed a noteworthy surge, reaching `483.62 crore, which marks 
an impressive increase of 70.62% compared to the previous financial year. This substantial growth exemplifies NTPC’s unwavering 
dedication towards fostering innovation and embracing sustainable practices. By investing significantly in research and development, 
NTPC continues to demonstrate its proactive approach towards driving positive change and establishing itself as a leading force in 
the pursuit of a sustainable future.

1GRI 203-1

Driving Innovation and Knowledge Sharing
NTPC’s knowledge network showcases diverse collaborations and Intellectual Property Rights ownership, underscoring our 
commitment to foster innovation and knowledge sharing.

Key Project Areas
NETRA’s initiatives encompass a diverse range of activities 
demonstrating our expertise and commitment in the following 
areas:

Carbon Capture and Utilization Technology
•	 10 TPD ‘CO2 to Methanol’ Demo Plant at NTPC- Vindhyachal

•	 10TPD ‘CO2 to Ethanol ‘ Demo plant at NTPC-Lara

•	 Indigenous development of Catalyst & Reactor for 
conversion of CO2 to Methanol in parallel

•	 Pre-feasibility assessment of CO2 storage potential in Cat-1 
Fields of India- with NCOE-CCUS and IIT-Bombay.

Hydrogen Technology
•	 Sea Water based Green Hydrogen (1 TPD Plant at NTPC 

Simhadri) 

•	 Development of High Temperature Steam Electrolyser

•	 Green Hydrogen from STP Water (150 Kg/Day Plant at 
NETRA Campus) 

Water Technology
•	 240 TPD Non Thermal Forward Osmosis based high 

recovery system

•	 3600 TPD Electrocoagulation system at NTPC Solapur

•	 4 MLD Activated Filter Media Plant at NTPC Dadri

Ash-Technology
•	 Fly Ash based Light Weight Aggregate Pilot Plant Setup at 

NTPC-Sipat

•	 Set up of 100 m3/day fly ash based angular shaped coarse 
aggregates plant on Fly Ash Lime Gympsum (FALG)  
technology

Waste to Energy
•	 Set up of a 10 TPD Plant Torrefied Biomass Pellet (through 

‘Start Up’ initiative)

Other areas 
•	 AC Microgrid at Netra (4 MWp & 1 MWh) 

•	 RSA (Residual Stress Analyzer): Evaluation of Ferritic & 
Austenitic Steel, Ni, Al, Cu tubes
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Unlocking the Value of Research & 
Technology Development
NETRA has undertaken significant projects to address concerns 
related to the environment, climate change, reliability, efficiency 
improvement, and renewable energy. It is actively working on 
reducing carbon footprint through carbon capture and utilization, 
specifically through pilot projects that aim to capture CO2 from a 
thermal plant and convert it into valuable products like methanol, 
ethanol, carbonated coarse aggregates, etc. It has also taken up 
research and development projects for hydrogen technology, 
water technologies such as desalination, and innovative ash 
utilization processes.

NETRA is dedicated towards enhancing reliability and efficiency 
through advanced scientific services like non- destructive 
evaluation, CFD analysis, and metallurgy and failure analysis. 
They are also involved in cutting- edge technologies like robotic 
solutions for inspections, asset digitization and monitoring 
through drones, and the development of novel sensors. NETRA’s 
activities have been instrumental in analysing failures and 

implementing preventive measures at power stations, including 
regeneration treatments, chemical cleaning, and corrosion 
control. The majority of our projects involve the development 
and demonstration of new technologies, with technological trials 
being an integral part of their work.

Scientific Services Support to NTPC Stations 
on Continuous Basis2

NETRA, the R&D arm of NTPC, provides state-of- the-art 
scientific support to NTPC stations and other utilities in 
various critical domains such as Non- Destructive Examination 
(NDE), Metallurgy & Failure analysis, Oil/water chemistry, 
Environment, Electrical, and Computational Fluid Dynamics 
(CFD). With a steadfast commitment to specialized expertise, 
NETRA excels in these areas, empowering power utilities with 
enhanced efficiency and sustainable energy solutions. By 
leveraging extensive knowledge and proficiency, NETRA plays 
a pivotal role in strengthening the capabilities of power utilities, 
ensuring efficient and reliable performance. Details of specific 
projects can be accessed from NETRA page at NTPC website.  
(https://www.ntpc.co.in/about-us/corporate-functions/netra/about-netra)

New Products & Technologies Developed3

1.	 24 TPD Electro-Dialysis Reversal (EDR) System for treatment of STP water

2.	 20 TPD CO2 capture block of 10 TPD CO2 to Methanol plant at NTPC -Vindhyachal

3.	 MSW 400 KWe MSW-RDF Enhanced Steam Gasification plant

4.	 Development of Sea Water Electrolyzer in collaboration with RGIPT, Amethi

2,3GRI 203-1

20 TPD Flue Gas CO2 to 10 TPD 
Methanol Plant at NTPC Vindhyachal
Salient Strengths
•	 Liquid Fuel Production: Conversion of CO2 captured from 

fossil-fired power plants into methanol, a liquid fuel.

•	 Versatility of Methanol: Methanol can be further reformed into 
Di-methyl Ether (DME), which serves as an equivalent to diesel  
and LPG.

•	 Reduced Greenhouse Gas Emissions: This process contributes 
to lower GHG emissions.

•	 New Business Opportunities: Opens potential new avenues 
for NTPC in the energy and chemical sectors.

Project Brief

The project is structured into three interconnected blocks:

1.	 20 TPD Carbon Capture Block

•	 Process Overview: CO2 is captured from flue gas 
downstream of the Flue Gas Desulphurization (FGD) 
Plant.

•	 Components: The plant features two main sections:

	- CO2 Absorption Section: Uses Modified Tertiary 
Amine as a solvent to absorb CO2 from the flue gas.

	- CO2 Stripping Section: Strips the CO2 gas from the 
absorber solution.

	 Status: Commissioned

2.	 2 TPD Hydrogen Generation Block

•	 Technology: Utilizes Proton Exchange Membrane (PEM) 
Electrolyser for hydrogen production.

•	 Advantages: PEM water electrolysis is highly sustainable 
and has a high ‘turn-down ratio’ and ‘ramp-rate’, making it 
well-suited for integration with renewable energy sources.

•	 Status: Under Commissioning 

3.	 10 TPD Methanol Synthesis Block

•	 Production Process: Methanol is synthesized through 
catalytic hydrogenation.

•	 Quality: The methanol produced will be of Grade-A purity.

•	 Status: Under Commissioning 
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25 TPD CO2 to 10 TPD Ethanol Plant at NTPC Lara
Salient Strengths
•	 Land Efficiency: No additional land is required for the plant's operation.

•	 Reduced Greenhouse Gas Emissions: Significant reduction in GHG emissions through CO2 utilization.

•	 Sustainable Aviation Fuel: Production of ethanol, which can be used to create Sustainable Aviation Fuel (SAF).

•	 New Business Opportunities: Potential to explore new markets for both ethanol and aviation fuel.

Project Brief
The “CO2 to Ethanol” plant at NTPC Lara will be a pioneering global initiative, transforming CO2 from flue gas of a coal-fired power plant 
into 4G-Ethanol using a biological synthesis route. The plant comprises three main blocks:

1.	 CO2 Capture Block

•	 Process Overview: CO2 is extracted from the flue gas of the power plant using chemical sorbents.

•	 Capacity: 25 TPD

•	 Technology: Tertiary Amine Solvent

•	 Objective: Capture CO2 with a purity of >99% (dry basis).

2.	 Hydrogen Generation Block

•	 Process Overview: Hydrogen is produced through electrolytic processes.

•	 Capacity: 3 TPD

•	 Technology: PEM / Alkaline Electrolyzer

•	 Objective: Generate green hydrogen with a purity of >99.9% (dry basis).

3.	 Ethanol Synthesis Block

•	 Process Overview:

	- Conversion: CO2 is converted to CO via reverse water gas shift reaction.

	- Biological Synthesis: Syngas (a mixture of CO, CO2, and H2) is used to produce ethanol.

	- Purification: Ethanol is purified to meet the required quality.

•	 Capacity: 10 TPD

•	 Technology: Bio-catalytic process

•	 Objective: Produce ethanol with purity as per IS 15464: 2022.

Leveraging Decades of Knowledge Base4

NTPC’s learning initiatives are endowed with sophisticated 
training centres like the Power Management Institute (PMI), 
Regional Learning Institutes (RLIs), the Safety Academy, Employee 
Development Centres (EDCs), and Simulator Facilities. Learning 
and Development (L&D) is focused on future roles, technology 
advancements, business acumen, and leadership in the VUCA 
world. Training is conducted through hybrid mode leveraging 
classrooms, simulators, online platforms, VR, and e-Learning.

Executive Trainees undergo a year-long program with on- the-
job, simulator, technical, managerial, and soft skills training. 
Planned Interventions such as the Foundation Course, Enhancing 
Managerial Competence (EMC) and Advance Management 
Program (AMP) are provided at three identified stages of career 
to the Executives. Job rotations, and transfers offer additional 
experiential learning.

Our Consultancy Services5

NTPC’s Consultancy Division leverages its extensive experience 
and expertise to support the Indian power industry. It offers a wide 

range of services for large power stations, including engineering, 
operations and maintenance, project management, contracts 
and procurement, renovation and modernization, quality 
and inspection, training and development, human resources, 
information technology, and solar/renewable power projects. 
These services also ensure compliance with environmental 
regulations.

NTPC’s consultancy services extend internationally, including 
projects in various countries and members of the International 
Solar Alliance (ISA). Overall, NTPC’s Consultancy Division 
supports the power industry domestically and internationally, 
promoting sustainable practices and contributing to global 
energy initiatives. More information on these projects can be 
found on NTPC’s website.

Business Development6

With nearly five decades of experience in energy value chain, 
NTPC is pioneering adoption and commercialisation of new 
technologies through its Business Development route. Some of 
the major initiatives undertaken are:

Bamboo-Based Bio-Refinery at Bongaigaon

Hydrogen Hub at Pudimadaka

Initiatives for Start-Up Ecosystem

NTPC is actively exploring innovative approaches to set up a Bamboo-Based Bio-Refinery at Bongaigaon Thermal Power Station. This 2G Bio-
Refinery will leverage locally available bamboo resources. The project aims to produce 2G bioethanol from bamboo, which will not only contribute 
to renewable energy production but also generate bio-coal as a by-product. This bio-coal is planned for use as a blended fuel with coal in the 
Bongaigaon power plant, thereby optimizing fuel use and reducing greenhouse gas emissions. An important milestone in this endeavor was the 
signing of a non-binding Memorandum of Understanding (MoU) with Chempolis on April 10, 2023, to explore the feasibility of this project.

NTPC is spearheading the establishment of a Green Hydrogen Hub at Pudimadaka, located near Vishakhapatnam, Andhra Pradesh. This ambitious 
project envisions the creation of a comprehensive facility for the production and export of green hydrogen, ammonia, and green chemicals. The 
initiative also includes setting up a manufacturing facility for hydrogen-related equipment. A detailed proposal for the Hydrogen Hub was submitted 
to the Andhra Pradesh Government on January 11, 2023, and received approval on February 24, 2023. NTPC Green Energy Ltd (NGEL), NTPC’s 
dedicated green energy arm, has taken significant steps towards this project by executing the land lease deed with Andhra Pradesh Industrial 
Infrastructure Corporation (APIIC) on February 20, 2024. This development aligns with NTPC’s strategic goal of advancing sustainable energy 
solutions and expanding its footprint in the green energy sector.

In a bid to foster innovation and explore cutting-edge solutions, NTPC is developing a robust Innovation and Start-Up Ecosystem. This initiative 
aims to address NTPC’s existing challenges through innovative and unconventional approaches. As part of this effort, NTPC launched a Grand 
Energy Challenge in collaboration with Startup India, presenting three problem statements related to its business. Additionally, NTPC has approved 
the procurement of biomass pellets on a pilot basis for its Mouda and Solapur sites via the Biomass Marketplace. The auction for biomass 
procurement at the Mouda site has been successfully completed through this digital platform, marking a significant step towards integrating 
innovative biomass solutions into NTPC’s operations and enhancing its sustainability practices.

4GRI 404-1, GRI 404-2
5,6GRI 201-1
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Driving Sustainable Digital Transformation
NTPC’s Journey

At NTPC, we embrace digital transformation as a continuous practice to redefine customer interactions, streamline business processes, 
and shape our organizational culture. The Indian power sector is undergoing a transformative shift due to emerging technologies, 
digital advancements, and innovative business models, revolutionizing the industry. Aligned with our corporate vision, we strategically 
integrate IT to make data-driven decisions, gain a competitive edge and achieve goals. We are traversing through the following steps, 
as we progress in our journey of digital transformation.

At NTPC, Core Technology Layers are the foundation for extensive 
transformation. We operate four organizational platforms: ERP 
(SAP), ECM (PRADIP), M365-Virtual Office, and Web/Mobile Apps. 
By adopting an enterprise-wide platform approach, we ensure 
scalability and efficient resource utilization, minimize duplication, 
enable rapid expansion, and optimize total cost. These layers 
empower our departments, functions, and units for time and 
financial optimization, scalability, integration, and innovation. 
We’re steadily progressing towards our digital transformation 
goal.

Key Initiatives by NTPC
NTPC has undertaken a series of strategic initiatives aimed at 
transforming its business operations, integrating advanced 
technologies, and promoting environmental sustainability. Below 
are some of the significant measures:

Strategic Business Transformation
•	 Bringing Business Closer to Technology: NTPC is undergoing 

a strategic business transformation to align its operations 
more closely with technological advancements, ensuring 
greater efficiency and competitiveness.

Digital Strategy
•	 Cloud and Mobile Integration: Implementing a comprehensive 

digital strategy that includes cloud computing, mobile 
technologies, IT strategy, and cybersecurity to maximize 
customer reach and enhance user experience.

Data Analytics and Automation
•	 Effective Data Analytics: Supporting IT/OT integration and 

automation projects through a robust data analytics strategy.

•	 Disruptive Technologies: Leveraging disruptive technologies 
such as Artificial Intelligence (AI), Machine Learning (ML), 
Digital Twin, Virtual Reality (VR), Augmented Reality (AR), and 
Robotic Process Automation (RPA) to drive innovation and 
efficiency.

Information Security
•	 Comprehensive Security Measures: Implementing key security 

measures including a Security Operation Centre (SOC), cloud-
based WAAP solutions, Zero Trust Network Access, and unified 
End Point Vulnerability and Security Management Solutions.

•	 Security Operation Center (SOC): The SOC operates 24x7, 
analyzing over 15 billion events monthly, enabling real-time 
monitoring of external attack, integrating security solutions 
like SIEM, NGFW, and NGAV for quick analysis and reporting.

Intellectual Property Rights (IPR)

•	 Real Time Market (RTM) System: NTPC has obtained IPR for 
the RTM system, providing an organized platform for real-time 
energy trade. Key features include:

	- Half-hourly markets with a gap of 15 minutes.

	- Right to recall/revision of schedule up to the 7th & 8th 
blocks.

	- Gate Closure concept, and double-sided bidding for both 
supply and demand.

•	 Drawing Review and Engineering Approval Management 
System (DREAMS 2.0): This system facilitates the review 
and approval of engineering drawings/documents, offering 
features such as:

	- Revision control, annotations, and reporting

	- Responsive design for mobile and tablet access

	- Audit trail for annotations and comments

	- Secure locking feature for final released document

Moreover, the budget proposed for multiple Digital Initiatives 
Platform to timely and successfully achieve the Digital Initiative 
Implementation, Low Code No Code Platform, SAP S4 HANA 
implementation, M365 deployment on Cloud Integration, Advance 
Pattern Recognition, Drone Technology, Cyber Security, Network 
Operation Centre (NOC) implementation is in the tune of Rs. 550 
Crores for next two years

Web & Mobile Apps as Part of Digital Initiatives

With the new digital initiatives underway, NTPC intends to become 
a fully digitalized organization both for its core and non-core 
functions, and also act as a role model for the industry. NTPC has 
launched various digital initiatives through web and mobile apps 
designed to streamline operations and enhance efficiency. The 
Strategic Initiative Management System helps plan, execute, 
and evaluate strategic targets, providing management with a 
dashboard to track progress. The Mobile App for NETRA offers 
a unified view of NTPC’s R&D activities and knowledge base. 
The Sangam Portal provides access to all intranet-based non-
ERP applications through Single Sign-On (SSO) and facilitates 
the creation of new intranet websites. IDEATHON fosters 
innovation by nurturing new ideas and start-ups, promoting an 
entrepreneurial mindset among employees. The CERC Tariff 
Petition System automates petition submission processes, 
while Engineering Calculator 2.0 aids in engineering calculations 
and understanding energy market scenarios. The Contractors 
Performance Feedback and Evaluation System monitors and 

assesses contractor performance, ensuring transparency and 
effective project management. The Employee Personnel File 
Management System securely stores and manages personnel 
files, accessible only to authorized HR employees.
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KPI UOM
FY 2022-23 FY 2023-24

All Areas Water Stressed Area All Areas Water Stressed Area
Surface water (Rivers,lakes, reservoir, Wetland ) 	

- freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 5478.26 5390.70 6015.03 5924.94

- other water (> 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.00 0.00

Collected Rain water ( Artifical reservoir) ) 

- freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 4.10 0.07 5.85 4.13

- other water (> 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.00 0.00

Ground water 

- freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.36 0.36

- other water (> 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.00 0.00

Water from thirdparty

- freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 0.55 0.24 0.46 0.46

- other water (> 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.00 0.00

Withdrawal from non scarce source:	

Sea water MCM 0.00 0.00 0.00 0.00

- freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 0.00 0.00 0.00 0.00

- other water (> 1,000 mg/l Total Dissolved Solids) MCM 179.10 0.00 168.76 168.76

Total  Water Withdrawal MCM 5662.01 5391.01 6190.45 6098.28

KPI UOM All Areas All Areas
Water Discharge by Destination & Level of Treatment FY 2022-23 FY 2023-24

Total Surface water (wetlands, lakes, rivers) MCM 4410.97 4889.80

     No treatment MCM 4401.83 4889.29

     Primary treatment MCM 0.01 0.17

     Secondary treatment MCM 9.13 0.34

Groundwater MCM 0.0 0.0

Third party water MCM 0.0 0.0

Seawater MCM 117.34 155.26

     No treatment MCM 117.34 155.26

Total Water Discharge MCM 4528.31 5045.06

Water Discharge by Technology	

     Discharge of water used for once through cooling system MCM 4519.17 5044.54

     Other surface water discharge MCM 9.14 0.51

Water discharge by freshwater and other water MCM 4528.31 5045.06

     - freshwater (≤ 1,000 mg/l Total Dissolved Solids) MCM 4410.97 4889.80

     - other water (> 1,000 mg/l Total Dissolved Solids) MCM 117.34 155.26

Performance Snapshot

GRI 303-3 Water Withdrawal by Source

GRI 303-4 Water Discharge

KPI UOM All Areas All Areas

Water Consumptions FY 2022-23 FY 2023-24

Natural Fresh Surface water MCM 1068.36 1125.73

Sea water (Desalinated) MCM 4.58 4.72

Rain Water (Harvested) MCM 0.85 2.30

Sea water MCM 57.18 8.78

Total Fresh Water Consumption MCM 1073.79 1132.75

Input Materials Chlorine Ammonia Alum HCl H2SO4 NaOH Lube OIL Transformer Oil

UOM MT MT MT MT MT MT KL KL

Consumption 3949.88 1315.40 19116.46 39530.98 42231.32 8042.49 4479.06 245.12

KPI UOM All Areas All Areas

Rain Water FY 2022-23 FY 2023-24

Surface water storage MCM 4.10 5.85

Ground water Recharge MCM 0.48 0.52

Waste Water Reuse & Recycling

Waste Water Generated MCM 354.23 380.03

Waste Water Reused (No Treatment) MCM 273.14 323.90

Waste Water Treated 

Primary treatment MCM 0.08 5.87

Secondary treatment MCM 80.83 51.96

Tertiary treatment MCM 0.19 0.09

Waste Water Recycled

Primary treatment MCM 0.06 4.56

Secondary treatment MCM 71.70 51.25

Tertiary treatment MCM 0.19 0.09

Waste Water (Treated) Discharged MCM 9.14 0.51

Percentage of recycled and reused water % 97.42 99.94%

GRI 303-5 Water Consumption

GRI 301-1 Material (Non-Energy) used

GRI 303-4 Water Requirement Reduction as per NTPC’s 3R
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FY 2021-22 FY 2022-23 FY 2023-24

Coal

MMT 226.54 250.20 264.52

Kcal/Kg 3487.62 3522.76 3489.08

TJ 3305688.84 3687815.61 3861577.046

Natural Gas

MMSCM 2029.40 1386.95 1991.21

Kcal/SCM 9320.97 9279.31 9334.19

TJ 79144.42 53847.76 77765.35

Naptha

MT 8923.00 16355.58 304.86

Kcal/Kg 11353.00 11361.41 11382.77

TJ 423.85 777.48 14.51

LDO

KL 139853.77 144360.29 147859.70

Kcal/KL 9384.69 8870.84 9422.33

TJ 5.49 5.36 5.82

LSHS

KL - - 9961.06

Kcal/KL - - 9740.15

TJ - - 0.405

HFO

KL 49821.36 38087.07 34714.04

Kcal/KL 9761.40 9249.86 9239.55

TJ 2.03 1.47 1.34

HSD

KL 18177.57 28835.93 65.15

Kcal/KL 9054.00 9033.86 9044.20

TJ 0.69 1.09 0.0025

Biomass

MT 40386.00 20034.00 171719.04

Kcal/Kg 2943.00 2943.00 3226.18

TJ 497.29 246.69 2317.92

Energy Consumption: Auxilary Power Consumption
Type UOM FY 2022-23 FY 2023-24

Coal Stations
MU 25114.09 26533.80

% 6.68 6.73

Gas Stations
MU 187.11 285.21

% 3.61 3.72

Hydro
MU 71.48 67.00

% 0.56 0.54

Small Hydro
MU 2.13 2.36

% 1.87 2.09

GRI 302-1 Material & Energy consumption inside of the organization			

GRI 302-1 Auxilary Power Consumption			 

Energy Consumption: Auxilary Power Consumption
Type UOM FY 2022-23 FY 2023-24

Solar
MU 81.12 124.70
% 1.81 1.92

Wind
MU 2.75 2.52
% 0.85 0.74

Total
MU 25458.68 27015.58
% 6.38 6.42

Name of Indicator Unit FY 2022-23 FY 2023-24
Electrical Energy MU 139.61 142.71
Heat Energy (Eq. MT of coal) MT 23022 36140
Heat Energy (Eq. MCM of Gas) MCM 0 0
Total Energy Saved TJ 1735.5 1921.9

Hazardous Waste
GRI 306 Waste

Type of Waste (MT)

GRI 306-3 GRI 306-4 GRI 306-5

Waste 
Generated

Waste diverted from disposal Waste diverted to disposal

Total Re-used Recycled
Other Recovery 

Options
Incineration Landfilling

Other 
Disposal 
Option

PCB 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spent Resins 133.04 0.00 0.00 0.00 64.64 0.00 16.36

Used Oil 1221.90 709.50 721.62 0.00 11.95 0.00 131.00

Discarded Containers 1110.37 474.80 263.31 4.28 0.00 0.00 1.20

Insulation Waste 1860.59 0.00 0.00 0.00 91.38 1392.13 10.40

FO Sludge 57.00 0.00 50.00 0.00 12.28 0.00 0.63

Total Hazardous Waste Generation 4382.90 1184.30 1034.93 4.28 180.25 1392.13 159.59

GRI 302-4 Reduction of energy consumption			 
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Other Waste

Type of Waste (MT)

GRI 306-3 GRI 306-4 GRI 306-5

Waste 
Generated

Waste diverted from disposal Waste diverted to disposal

Total Re-used Recycled
Other Recovery 

Options
Incineration Landfilling

Other 
Disposal 
Option

BMW 211.06 0.00 0.00 0.00 205.03 2.11 4.92

E-Waste 873.37 0.00 57.29 760.00 0.00 0.00 28.26

Batteries 1658.05 10.48 44.20 36.07 0.00 0.00 26.76

Construction and Demolition 
Waste 

90439.46 12835.76 924.00 2.00 0.00 56155.50 20391.00

Radioactive Waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total Other Waste Generation 93181.93 12846.24 1025.49 798.07 205.03 56157.61 20450.94

Type UOM FY 2021-22 FY 2022-23 FY 2023-24
SO2 emissions Ton 1621349 1767481.60 1863639.27

NOx emissions Ton 640419 657376.38 671807.38

Particular Matter Ton 91115 89294.96 96752.02

Hg emissions Ton 7.23 7.00 8.53

Specific emissions

SO2 emissions g/kWh 4.50 4.43 4.41

NOx emissions g/kWh 1.78 1.65 1.59

Particular Matter g/kWh 0.25 0.23 0.23

Hg emissions g/kWh 0.00 0.00 0.00

GRI 305-7, 305-6 Air (Non GHG Emissions)

Non-Hazardous Waste

Type of Waste (MT)

GRI 306-3 GRI 306-4 GRI 306-5

Waste 
Generated

Waste diverted from disposal Waste diverted to disposal

Total Re-used Recycled
Other Recovery 

Options
Incineration Landfilling

Other 
Disposal 
Option

Ferrous 29795.49 33.27 23821.48 900.00 0.00 0.00 4485.70

Non-Ferrous 3295.41 0.00 1325.91 0.00 0.00 0.00 597.08

Municipal Solid Waste 
Biodegradable

5070.04 240.99 1389.46 181.39 0.00 1933.30 1324.91

Municipal Solid Waste Non-
Biodegradable 

2883.77 0.00 279.63 105.10 83.00 1637.08 920.97

Plastic Waste 385.79 70.00 52.38 43.00 22.32 0.00 264.59

Total Non-Hazardous 
Waste Generation 

41430.50 344.26 26868.85 1229.49 105.32 3570.38 7593.25

Type UOM FY 2021-22 FY 2022-23 FY 2023-24

Carbon Sink Created mil t 0.74 0.76 0.78

Avoided emissions mil t 13.91 16.91 18.36

Type UOM FY 2021-22 FY 2022-23 FY 2023-24
CO2 emissions from the electricity production mil t 304.08 336.46 353.25

Emissions from coal electricity gen. mil t 300.10 333.69 349.40

Emissions from gas electricity gen. mil t 3.98 2.78 3.85

Other CO2eq emissions due to electricity 
production and other activities

mil teq 0.06 0.02 0.04

of which: emission from losses of SF6 from 
energy production

toneq 57360.00 20250.47 43084.53

of which: emission from losses of HFCs from 
energy production

toneq 1048.80 210.64 43.08

Total direct emissions (Scope 1) mil teq 304.14 336.48 353.29

SCOPE 1 Emissions (after adjustment) mil teq 303.40 335.70 352.47

GHG Mitigation

GRI 305-1 GHG Emission - Scope 1

UOM FY 2021-22 FY 2022-23 FY 2023-24
Emission due to power consumption by Building 
and Offices

Ton 16400.34 15810.22 16971.33

Emission due to power consumption by Hydro/ 
Gas Plants during Shutdown 

Ton - 69933.22 57829.17

UOM FY 2021-22 FY 2022-23 FY 2023-24

Transport of coal by Road Ton 70,898.00

Transport of coal by sea Ton 4,92,900.00 34,51,606.00 22,68,941.00

Transport of coal by train Ton 6,06,841.98 8,91,322.31 8,91,703.00

Commute to workplaces by Employees Ton 12,034.30 17,421.13 29,654.51

Business Travels by Employees Ton 2,103.62 4,202.26 5,025.23

Total indirect emissions (Scope 3) Ton 11,13,879.89 43,64,552.04 3266221.74

GRI 305-2 GHG Emission - Scope 2

GRI 305-3 GHG Emission - Scope 3
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GRI 401-1 New employee hires and employee turnover

Employee Categories
Age Group Total

<30 30-50 >50
Male Female

Male Female Male Female Male Female
Board of Directors and Key 
Managerial Personnel

0 0 0 1 2 0 2 1

Top/ Senior management 0 0 0 0 0 0 0 0

Middle management 0 0 1 2 2 0 3 2

Lower/Junior management 40 7 169 12 1 0 210 19

Workmen 0 1 13 1 6 0 19 2

Trainees 1321 91 76 7 0 0 1397 98

Other than Permanent 
Employees

229 39 210 4 0 0 439 43

Employee Categories
Age Group Total

<30 30-50 >50
Male Female

Male Female Male Female Male Female
Board of Directors and Key 
Managerial Personnel

0 0 0 0 3 0 3 0

Top/ Senior management 0 0 0 0 34 0 34 0

Middle management 0 0 9 0 341 14 350 14

Lower/Junior management 75 6 43 17 308 13 426 36

Workmen 2 0 6 2 510 43 518 45

Trainees 137 7 8 0 0 0 145 7

Other than Permanent 
Employees

75 19 32 1 1 0 108 20

Male Female total

Total employee turnover rate %
Permanent employee 6.55% 5.16% 6.45%

Permanent workers 8.56% 6.88% 8.39%

Voluntary employee turnover  
rate %

Permanent employee 6.53% 5.16% 6.43%

Permanent workers 8.51% 6.88% 8.35%

Involuntary employee turnover  
rate %

Permanent employee 0.02% 0.00% 0.01%

Permanent workers 0.05% 0.00% 0.04%

Employees Hired during Financial Year 2023-24	

Employees Separated during Financial Year 2023-24

Turnover Rates for Employees Separated during Financial Year 2023-24

GRI 404-1 Average hours of training per year per employee**	

GRI 401-3 Parental leave related data for Financial Year 2023-24	

GRI 405-2 Remuneration

BRSR Categorisation Employee Categories

No. of employee 
trained

Man hours
Avg man hour per 

employee

Male Female Male Female Male Female

Permanent employee

Board of Directors and KMP 2 0 36 0 6 0

Top/ Senior management 54 3 1240 36 19 7

Middle management 3994 184 196014 9662 45 45

Lower/Junior management 6896 664 353432 35566 44 48

Permanent workers Workmen 4469 392 109485 9780 18 15

Other than permanent 
employee

Trainees 1029 81 183740 9294 130 90

Employees 409 68 14874 1452 21 16

Employee Categories
Ratio of basic salary of women 

 to men
Ratio of total remuneration of  

women to men

Board of Directors and Key Managerial Personnel 1 1

Top/ Senior management 1 1

Middle management 1 1

Lower/Junior management 1 1

Workmen 1 1

Trainees 1 1

Other than Permanent Employees 1 1

S. No Category Unit Permanent Employees	 Permanent Workers

Male Female Male Female
1 Employees entitled for parental leave No. 11619 894 5378 444

2 Employees that took parental leave No. 732 173 193 31

3
Employees that returned to work in the 
reporting period after parental leave ended

No. 732 173 193 31

4
Employees that returned to work after parental 
leave ended that were still employed 12 
months after their return to work

No. 732 173 193 31

5 Rate of Return to work that took parental leave % 100 100 100 100

6
Retention rates of employees that took 
parental leave

% 100 100 100 100

Employees Training for the year 2023-24

** NTPC Group
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BRSR Categorisation Employee Categories
Number of 

employees covered
Man-hours % covered

Permanent employee Executive 923 6174 8.10%

Permanent workers Workmen 442 2730 8.21%

Other than permanent employee
Trainees 190 1176 17.46%

Employees 50 318 20.58%

Employee Categories
No of employees who attended skill development 

trainings
Average hours of training

Male Female Male Female

Permanent employee 263 63 7.48 6.86

Permanent workers 113 113 8.39 9.43

Total NTPC Employees 376 70 7.94 8.15

Employee Categories
No of employees who attended skill development 

trainings
Average hours of training

Male Female Male Female

Permanent employee 3019 182 12.92 13.05

Permanent workers 1514 151 10.85 10.37

Total NTPC Employees 4533 333 11.89 11.71

Employee Categories
No of employees who attended skill development 

trainings
Average hours of training

Male Female Male Female

Permanent employee 287 36 6.52 6.17

Permanent workers 48 3 6.38  6.00 

Total NTPC Employees 335 39 6.45 6.09

Training on Human Rights *

Program for upgrading employee skills and transition assistance program*	

Program for Health & Safety*

Training on Ethics, Bribery and Corruption*

* Only NTPC Regular Employees

Employee Categories
No of employees who attended skill development 

trainings
Average hours of training

Male Female Male Female

Permanent employee 4 0 18 0

Permanent workers 0 0 0 0

Total NTPC Employees 4 0 9 0

Program name No. of employee trained Man hours Avg Man hour per employee
Advance Management Program 196 12858 65.60

Enhancing Managerial competence 254 16818 66.21

Foundation Course in 
General Management

158 10848 68.66

Health Care and Ergonomics 670 4488 6.70

Healthy Mind in a Healthy Body 549 3630 6.61

Induction

1 Caught in caught by

2 Heavy Vehicle Safety

3 Work at Height

4 Electrical Safety

5 Confined Space

6 Struck by

7 Hand tools

8 Power tools

9 Fire Prevention

10 Hot work

11 Work on or near water

12 Work Permit System Module

13 PPE

14 Manual Handling

15 Excavation Safety

16 Hazardous Substances

17 Ergonomics

18
General Safety and 
Hygiene for Office

19 Demolition

20 Slips and Trips

21A Material Handling

21B Material Handling 2

22 CHP Housekeeping Workers of
General Safety

Training on Supply Chain*

Programs for skills management and lifelong learning that support the continued employability of employees and 
assist them in managing career endings* 

Safety Training Modules

Type

No. of Prog. Man hours No. of persons trained Avg man hour per employee

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY 
2022-23

FY  
2023-24

Employees 1603 2484 1748 66198 132702 134446.77 11789 16224 17399 5.62 8.18 7.73

Contract 

Workers
9701 29452 48486 1297452 2465392 4291683.682 214097 616348 1073434 6.06 4.00 4.00

Total 11304 31936 50234 1363650 2598094 4426130.452 225886 632572 1090833 6.04 4.11 4.06

GRI 403-1 Occupational health and safety management system				  
Safety Training for Financial Year 2023-24

* Only NTPC Regular Employees
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Type

No. of Persons employed Man hours
Incidents

First-Aid Beyond First-Aid

FY 
2021-22

FY 
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY 
2022-23

FY 
2023-24

Employees 18817 17995 16252 47423470 42439035 41134988 19 326 239 3 5 2

Contract 

Workers
106662 89278 93101 264912380 222837888 232258633 400 0 4 35 15 13

Total 125479 107273 109353 312335850 265276923 273393621 419 326 243 38 20 15

Type

Fatality Frequency Rate
Lost Time Injury  Freqency  

Rate (LTIFR)
Incident Rate (IR) Recordable Injury Rate

FY 
2021-22

FY 
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY  
2022-23

FY  
2023-24

FY  
2021-22

FY 
2022-23

FY 
2023-24

Employees 0.021 0.024 0.000 0.08 0.141 0.073 0.21 0.333 0.185 0.15 0.26 0.12

Contract 

Workers
0.015 0.018 0.022 0.08 0.067 0.086 0.21 0.168 0.215 0.22 0.13 0.14

Total 0.016 0.019 0.018 0.08 0.079 0.084 0.21 0.196 0.210 0.20 0.15 0.14

Type

Reportable Incidents
Total Man Days Lost

Fatal Non-Fatal

FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24

Employees 1 1 0 3 5 3 6147 9183 114

Contract 
Workers

4 4 5 18 11 15 36962 28718 144

Total 5 5 5 21 16 18 43109 37901 258

Type
No. of High Consequences Injuries Rate of High Consequences Injuries No. of Near Misses

FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24

Employees 0 0 0 0.00 0.00 0.00

2129 16225 21312Contract 
Workers

1 1 0 0.00 0.00 0.000

Total 1 1 0 0.00 0.00 0.000 2129 16225 21312

Type

No.of cases of recordable  
work-related ill health

Fatalities due to ill health Occupational Disease Rate

FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24 FY 2021-22 FY 2022-23 FY 2023-24

Employees 0 0 0 0 0 0 0 0 0

Contract 
Workers

0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0

Work-related injuries

Work-related ill health	

Enforcement of Safety aspects in Contracts and Procurement Aspects

GRI 406-1 Incidents of discrimination and corrective actions taken
GRI 408-1 Operations and suppliers at significant risk for incidents of child labor
GRI 409-1 Operations and suppliers at significant risk for incidents of forced or compulsory 
labor

GRI 205 Number of bribery/ corruption cases

The aforesaid minimum percentage shall be specified by the Package Coordinator (C&M executive handling the
Contract Package) based on the estimated value (without taxes and duties) of package as under:

Packages having estimated value (excluding taxes and duties)
Minimum percentages to be specified for Safety

Aspects/Compliance to safety rules
Supply cum Erection/Supply cum Erection cum Civil Packages

More than ` 3,000 crore 1.00%

More than `1,000 crore but less than or equal to `300 crore 1.50%

More than ` 500 crore but less than or equal to ` 1,000 crore 2.00%

More than`100 crore but less than or equal to ` 500 crore 2.50%

Less than or equal to ` 100 crore 5.00%

Civil Packages/Services Contracts

More than ` 100 crore but less than or equal to ` 500 crore 1%

Less than or equal to ` 100 crore 2%

S.
No.

No. of cases reported /pending Unit

FY 2023-24
Cases reported Cases Pending

No. of complaints filed during 
the FY 23-24

No. of complaints pending 
as on 31-03-2024

1 Bribery & Corruption No. 0 0

2 Anti- competitive practice No. 0 0

3 Sexual Harassment No. 1 0

4 Child Labour No. 0 0

5 Forced Labour/Involuntary Labour No. 0 0

6 Wages No. 0 0

7 Discrimination at workplace No. 0 0

8 Other human rights related issues No. 0 0

S.
No.

Bribery & Corruption 
cases related to

Unit

FY 2023-24

Cases 
reported

Cases 
Finalized after 
investigation

Confirmed 
incidents of 
corruption.

No. of people against 
which disciplinary Action 

was Taken by any law 
enforcement agency

1 Employees- Executives No. 83 71 Nil Nil

2 Employees-Non Executives No. 4 3 Nil Nil

3 Suppliers/ Vendors No. 19 17 Nil Nil
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Task Force on Climate-
Related Financial Disclosures (TCFD)

TCFD was established by the Financial Stability Board with the aim of developing a framework for companies to disclose information 
on their climate-related risks and opportunities. The task force is composed of representatives from financial institutions, businesses, 
and other relevant stakeholders, who work together to provide recommendations and guidance on climate-related disclosures.

NTPC recognizes that by following the TCFD recommendations, we can provide more transparent and consistent information to 
our investors, lenders, insurers, and other stakeholders about the climate-related risks and opportunities. TCFD will help enhance 
our climate-related disclosures and improve the management and reporting of climate related risks, while facilitating our investors 
towards informed decision-making and supports the transition to a more sustainable and low-carbon economy.

Governance Strategy

Risk Metrics & Targets

NTPC’s has instituted governance systems and structures 
including the oversight of responsibilities with respect to 
climate change risks at multiple levels ranging from operations 
to Board of Directors:

•	 Oversight & Committees:

•	 Board of Directors

•	 Board level CSR & Sustainability Committee

•	 Corporate level Sustainability Steering Committee

•	 Dedicated Departments:

•	 Sustainability Department

•	 CenPEEP - Centre for Power Efficiency &

•	 Environmental Protection

NTPC’s has form its Brighter Plan 2032 strategy to integrate 
and improve the overall ESG parameters across its operation. 
In addition to this, we also undertake analysis of climate 
change impacts on NTPC’s all business segments.

•	 For more details, please refer following sections:

•	 Materiality Assessment at Page no. 32

•	 Natural Capital at Page no. 66

•	 Financial Capital at Page no. 44

NTPC’s regularly assess the risk and impact over its operation 
and is cognizant of the Climate change and its associated 
physical and transitional risks.

•	 The same has been included in company’s overall risk 
management framework.

•	 For more details, please refer following sections:

•	 Risk Management at Page no. 36

NTPC’s understands that by accurately and timely disclosing 
metrics and targets, we can help our investors and stakeholders 
in making informed decisions.

NTPC has been periodically reporting annually its absolute and 
specific carbon emissions through Annual and Sustainability 
Reports.

For more details, please refer following sections:

•	 Natural Capital at Page no. 66

World Economic Forum- 
Stakeholder Capitalism Matrix

Theme Core Metric Key performance Indicator 2024 2023 Reference in report

Dignity and 
Equality

Diversity and Inclusion Ratio of women to total employees 8.11% 8.15% Performance Snapshot

Pay Equality Remuneration Equality 100% 100 %

Wage Level CEO Pay Ratio Corporate Governance

Risk for incidents of child, 
forced or compulsory labor

Supply Chain Labor 
Compliance Evaluation

100% 100% Human Rights

Health and 
Wellbeing

Health and Safety

Fatal accidents 5 5 Human Capital

Fatalities frequency rate 0.018 0.019

"Life changing injury" 0 1

Life changing injury frequency rate 0.000 0.004

Skills for the 
future

Training Provided
Average hours of training per 
employee (hour/emp) 42 43 Performance Snapshot

Employees Training costs (`Cr) 54.82 42.82 Talent Management

Theme Core Metric Key performance Indicator 2024 2023 Reference in report

Climate Change Greenhouse Gas Emissions

Direct Green House Gas 
emissions - Scope 1 (MMT) 352.47 335.72

GHG Emissions

Indirect Green House Gas Emission - 
Scope 2 - Purchased electricity from 
the Grid (Location Based) (MMT)

0.07 0.07

Indirect Green House Gas Emission - 
Scope 2 - Purchased electricity from 
the Grid (Market Based) (MMT)

Indirect Green House Gas 
Emission - Scope 3 (MMT) 3.26 4.36

TCFD Implementation TCFD

Nature Loss Land Use and Ecological Sensitivity Hectares Restored - 20
Biodiversity 

conservation

Fresh Water 
Availability

Water Consumption and 
withdrawal in water stress area Water withdrawal (Mn m3) 6098.28 5753.36 Water

Water withdrawal in 
“Water stressed area” 98% 95.27%

Total Fresh water 
consumption (Mn m3)

1,132.75 1,073.79 

Water Consumption in 
water stressed area 92% 92%
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Board of Directors of NTPC Limited
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