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Outline 

• Share of bioenergy in India’s energy basket 

• Bioenergy deployment in India 

• National bio-energy programme

• National green hydrogen mission 

• Biomass gasification based hydrogen generation  
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Share of bioenergy in India’s energy basket
• Total primary energy demand in 2021 : ~951

MTOE
• Coal is the top energy source with a share of

46%, followed by oil (23%)
 Share of biomass energy : ~21%
 Share of natural gas : ~6%

• Installed power capacity as on Mar’23 :
~416 GW
 Share of RES: ~ 30% (125 GW)
 Biomass & waste to power capacity : ~10.8

GW
• Installed RES increased at a fast pace over the

past few years, posting a CAGR of 15%
between 2016-23

• Ambitious target of 500 GW RES capacity by
2030

Source : https://www.enerdata.net/estore/energy-market/india/
https://cea.nic.in/installed-capacity-report/?lang=en

*till 31st Mar’23

Solar
66.8 GW 
(53.3%)

Wind
42.7 GW 
(34.1%)

Bio-power
10.8 GW 

(8.6%)

Small hydro
4.9 GW (4.0%)

Break up of RES as on Mar'23
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Bio-energy deployment in India 

• Biomass gasification – electricity & thermal energy
generation

• Bagasse based cogeneration
• Biomass co-firing in existing coal based power plants

Electricity and heat 
energy 

• Sustainable Alternative Towards Affordable Transportation
(SATAT) scheme launched by MoPNG in Oct’18

• PSU Oil Marketing Companies invite Expression of interest
to procure CBG from potential entrepreneurs

• As on 31st Mar’23, 4090 LOIs issued & 46 plants
commissioned. CBG quantity sold – 16,164 tonnes

Compressed Bio Gas 
(CBG)

• Second generation (2G) ethanol bio-refineries using
cellulosic and lignocellulosic materials like rice/ wheat
straw, corn cobs, cotton stalk etc.

• PSUs Oil Companies are in the process of setting up 12 2G
ethanol plants in various parts of the country

• One 2G ethanol plant commissioned

Bio-ethanol 

• Agro residue/ biomass generation : 682 MT/yr
• Surplus agricultural residue availability : 178 MT/yr
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Biomass co-firing in coal based power plants 
• Union Ministry of Power vide revised policy dated 08th Oct’21 mandated

co-firing of 5-10% biomass in all thermal power plants
• The Ministry had ordered that all thermal power plants ensure 5% co-firing

compliance by Oct’22
• National mission on biomass co-firing - SAMARTH (Sustainable Agrarian

Mission on use of Agro Residue in Thermal Power Plants)
• As on 31st Mar’23, about one lakh MT of biomass has been co-fired at

more than 41 thermal power stations
• India has around 180 thermal power plants; & many power plants are not

compiling with the policy on biomass co-firing
 Due to biomass pellets supply & demand constraints

Source : https://pib.gov.in/PressReleasePage.aspx?PRID=1790832
https://www.moneycontrol.com/news/power/power-producers-may-soon-be-penalised-for-defaulting-on-biomass-co-firing-target-power-secy-
10308131.html

https://pib.gov.in/PressReleasePage.aspx?PRID=1790832
https://pib.gov.in/PressReleasePage.aspx?PRID=1790832
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MNRE notifies National Bioenergy Programme
• Ministry of New and Renewable Energy(MNRE) promoting Bioenergy programmes in 

India since 1980s 
• On 2nd Nov’22, MNRE notified the National Bioenergy Programme for the period 

01.04.2021 to 31.03.2026
• The Programme recommended for implementation in two Phases
• Phase-I of the programme approved with a budget outlay of Rs. 858 crore
• The National Bioenergy Programme comprises of :
 Waste to Energy programme - for generation of biogas/ bio-CNG/ power/ 

producer or syn gas from urban, industrial and agricultural wastes/residues
 Biomass programme - setting up of biomass briquette/pellet manufacturing 

plants, & support to biomass (non-bagasse) based cogeneration projects
 Biogas Programme - setting up of family & medium size biogas plants in rural areas

• Total approved budget outlay under phase 1 : Rs 858 Crore

Source : 
https://pib.gov.in/PressReleasePage.aspx?
PRID=1874209

Sub-scheme Budget outlay of Phase 1 (Rs Crore)

Waste to Energy 600

Biomass 158

Biogas 100

Rs 858 Crore
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Central financial assistance under waste to energy 
scheme

Source : MNRE notification dated 02.11.2022 with ref No  300/2/2020  
waste to energy
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Central financial assistance under biomass and biogas 
schemes

Source : MNRE notification dated 02.11.2022 with ref No  300/2/2020  waste to energy

Biomass scheme 

Biogas scheme 
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Update on National Green Hydrogen Mission
• Honorable prime minister launched NGHM on

India's 75th Independence Day
• Main objective of the mission – to make India

global hub for production, usage & export of green
hydrogen and its derivatives

• The mission will lead to significant decarbonisation
of the economy and reduce dependence on fossil
fuel imports

• Green hydrogen policy framed by GOI for
implementation by all the concerned stakeholders

• On 04th January, 2023, Union Cabinet approved
NGHM with an initial outlay of Rs 19,744 Cr from
FY 2023-24 to FY 2029-30

• Mission covers biomass based hydrogen
production systems. Hydrogen/ ammonia
produced from biomass named as GREEN

• Proposed to initiate focused pilots to arrive at
workable models for biomass based green
hydrogen production

Source : National Green Hydrogen 
Mission, January, 2023 
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NGHM – Proposed interventions under the Mission 

• Through exports and domestic GH2 utilization 

Source : National Green Hydrogen Mission, January, 2023 

Facilitating demand creation 

Address supply side constraints 

• Strategic Interventions for Green Hydrogen 
Transition (SIGHT) programme
 Incentives for manufacturing of electrolysers
 Production of green hydrogen 

Building enabling ecosystem

• Pilot projects for steel, mobility, shipping etc. 
• Development of green hydrogen hubs 
• Support for infrastructure development 
• Establishing robust framework of regulations & 

standards 
• Research & Development programme
• Skill development 
• Public awareness & outreach programme
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NGHM - Expected outcomes by 2030  

• Government approved the mission with initial outlay  of�Rs 19,744 crore
 Rs 17,490 crore for the SIGHT programme
 1466 crore for pilot projects 
 400 crore for R&D
 388 crore towards other Mission components

• MNRE will formulate schemes guidelines for implementation of the respective 
components

Source : National Green Hydrogen Mission, January, 2023 
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Update on biomass gasification based H2 generation 
• Indian Institute of Science and Indian Oil Corporation Ltd. jointly working on

o Development and demonstration of biomass gasification based hydrogen generation
technology

o Generate fuel cell-grade hydrogen
• Down draft fixed bed gasification system with oxygen and steam
• Generated syngas subjected rigorous gas cleaning
• Vacuum pressure swing adsorption system
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Demonstration of bio-hydrogen generation
• Optimization of oxy-steam biomass

gasification process & vacuum pressure
swing adsorption (VPSA) system
completed

• Average hydrogen yield in syngas : 100 –
105 g/ kg biomass

• Hydrogen recovery in VPSA : 70 – 72%
• Demonstrated production of fuel cell

grade bio-H2 in a 5 kg/h H2 generation
system
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Quantification of impurities specified under ISO
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Generation of bio-H2 meeting ISO 14687 specification



www.ieabioenergy.com 

Fuel cell performance evaluation using generated bio-H2
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BDEP for 10 kg/h hydrogen generation demo plant

• Prepared BDEP for 10 kg/hr hydrogen generation from biomass demo plant
 Process flow diagram
 Heat and mass balance 
 Process control philosophy 
 Piping and instrumentation diagram 
 Equipment list 
 Equipment layout 
 Equipment process data sheet
 Design of critical equipment 
 Instrument process datasheet 

• 10 kg/hr hydrogen generation demo plant to be set up at IOCL R&D, Faridabad 
• Will float tender for setting up biomass gasification based hydrogen generation 

plant 
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Thank You
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