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Session 1: Understanding Hydrogen Production and Key Sustainability Elements
ussenalae Dr. Somenath Garai, Professor, Department of Chemistry, Institute of Science, Banaras

Hindu University, India
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2. lglastaudthiiu (Blue Hydrogen) Adnefulslnsiaudim snciunisuassfneasusulneenles dedau
Tugpazgniniiuliluiiuiu Tnelénsinduuasfniiufineeniusulaeenled (CCS: Carbon Capture and Storage)
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Electrocatalysis Photoelectrocatalysis Photocatalysis|

* PA = Photoanode
PC = Photocathode
PCat = Photocatalyst

@

Tnetlagtuiinismaaediinssuiumananlelasaulugiuuufidiaulaldsd
Waste-Water-based H, Production

Direct Saltwater-based H, Production

Self-Assembled Quantum Keplerates

Self-Assembled Quantum Keggins

Quantum Confinement Inside Keplerate

Catalytic Site Encapsulation Strategy
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Facile Synthetic Protocol

Session 2: Emerging Technological Trends and Market Opportunities: Transport Sector
us588lag Dr. Lorenzo Di Fresco, Renewable Energy Expert, BluEnergy Revolution Societa Cooperativa, ftaly
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Efficiency rates

Well-to-tank 1T Tank-to-wheel ———
Energy Transportation Battery Electric engine
BEV - ®
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~70%-90% overall efficiency rate

FCEV Energy Compression Power & fuel Fuel cell Electric engine
Electrolysis Transportation cell generation -
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O—< = ]
= —) |
) [ ] ~25%-35% Overall efficiency rate

gﬂﬁ 2 ANULANAI5EIIN FCEV wag BEV

2. Hydrogen storage
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Session 3: Green Hydrogen Technologies: Opportunities and Risks in Building Systems
usse18lay Dr. Ali Muslim Syed President, Applied Energy Consulting, Canada
nstdlalasauluszuueinis wWu ssuuiauseu vesgunsal Boiler 38 Heat Pumps tWusiu lnanisld
Wowadensowuununmsiiidondmeada viothunay fograumilunsldlenswudmiu Combined Heating
& Power (CHP)
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- maweluladlmiilddemasdelnsaulumsuning 100%
- sUsudseszuu CHP Wiannsaldidewmadelasiauld
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20-100% blend of clean
hydrogen used in today's CHP
systems

By 2030, new CHP systems
can burn 100% clean hydrogen

Existing CHP systems can
convert to 100% clean hydrogen
with minimal downtime

Paired with clean hydrogen,
CHP achieves bold emissions
reductions over time

31117; 4 feghaunulunslalensiaudmsu Combined Heating & Power (CHP)

nsUsudsulassaianugulueuandmsussuuennns

1. awsoldnaiulalasiaulans 30% Tuszuulasasnaiy 1wy Boiler
2. dndulalnsausgnetioy 50% Tugdiuwed transmission/distribution
3. 11NN 50% voalAseEs9azAelinsUSuas Ul
Energy source Hydrogen production Energy storage End uses
Electricity is generated from Hydrogen is produced through Hydrogen stores energy until it's Hydrogen helps decarbonize
various sources different processes ready tobe used fuel supply
Electrolysis
-
Green
hydrogen L e 9PN

Jos Industrial
P Electricity grid [ energyuse
tals refining
A U 4 s
Nuclear ol refining

MIINITILILNIENaINITTITIlATINITeNle (RUUYTUUF 5.0, 2562)

Synthetic fuel
Engines/turbines

Heating
Homes
Businesses

with carbon capture, usage and storage (CCS or CCUS)

Ammonia/fertilizer
Food processing

Transportation

Electric vehicles

Heavy transport
Aviation

Power:

Increases system resilience
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Session 4: Creating a Green Hydrogen Ecosystem through Policy Interventions
U558181A8 Dr. Ali Muslim Syed
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Session 5: Addressing Technical and Economic Challenges

usseelee Dr. Stefano Barberis, Researcher, R&D Department, Blue Energy Revolution Societa Cooperativa, Italy
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lelasiaudimna (Brown hydrogen) wananndnuiivnsendanunloada lneldnszuiunisudsanmdu
wha (gasification)
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lslnsiaudihh (Blue hydrogen) wananiwsssumnilagldnssuiunisidonia Inesufisngleth (Steam
reforming) vtingsssumAuarirfoulusuvasletmnamddofu Seazlddmadnsoonuniy
lalasiau wandamdinisndnansueulneenlaseanun vlinsndnlalasiaudiihdesaseunquludenisld
welulad carbon capture and storage (CCS) Windunazinifiusansueulaeenles
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lslasiaudivdes (yellow hydrogen) Wulalasiausialusfinanlaeriunszuiunisuenlslnsiauainin
frendsaulnih (electrolysis) Wneldluihindnannndsnumainvans (mixed sources)

lalasiaudvun (Pink hydrogen) nanrunsTUILNsLenlslasiauanindend sl dendany
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Famaeanszuiuniswanaslifimsuassfngasueulneenles

Technology: Pyrolysis
Blue hydrogen Energy source: Natural
1 : N, | gas Technology: Electrolysis
I;Z?;:];iyccstglra 998 GHG emissions: Solid Energy source: Mixed-
gasification +CCUS carbon (by-product) origin grid energy

GHG emissions: Medium

Energy source: Natural
gas, coal
GHG emissions: Low

Technology:
Electrolysis
Energy source:
Nuclear

Technology: Natural gas
reforming

Energy source: Natural
gas

GHG emissions: Medium

Brown/Black hydrogen

Technology: Gasification
Energy source: Black/
brown coal (lignite)

GHG emissions: High

GHG emissions:
Minimal Technology:
Electrolysis
Energy source:
Wind, Solar, Hydro,
Geothermal

GHG emissions:
Minimal
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Session 7: Group Work on Opportunities, Challenges, Risks, and Recommendations in Green

Hydrogen Value Chains
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n1swasuguuuulalasiau (Hydrogen Transformation)
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Digital Multicountry Workshop on Green Hydrogen Systems for the Sustainable Energy Transition

Time (Japan Time)

7-9 February 2024

Agenda

Mational Productivity Council (NPC), India, and APO Secretariat

As of January 25, 2024

13:30-14:00

Day 1: Wednesday, 7 February 2024

Registration/Zoom Connection

NPC and APO Secretariat

14:00-14:10

Opening Session:

Welcome Remarks by MNPO

Opening Remarks by APO Secretariat

Introduction of Rescurce Persons and Participants

Anand Verma, Director,
Energy Management,
NPC, India

Jittin Kapoor, Program
Officer, APO Secretariat

14:10-14:20

APO Introduction and Course Objectives

Jittin Kapoor

14:20-15:20

Session 1: Understanding Hydrogen Production and Key
Sustainability Elements

This session will focus on current hydrogen applications
and production processes of hydrogen. The implications
for the environment, methods to  decouple
industrialization from environmental degradation, and use
of green hydrogen as a technical, commercially viable
alternative will be highlighted.

Dr. Somenath Garai,
Professor, Department of
Chemistry, Institute of
Science, Banaras Hindu
University, India

15:20-15:30

Break

15:30-16:30

Session 2: Emerging Technolegical Trends and Market
Opportunities: Transport Sector

This session will examine innovations and technologies
in the use of hydrogen in the transport sector and mobility
applications. The focus will be on understanding
challenges in different vehicles and hybrid fuel cells,
electric, and engine applications

Dr. Lorenzo Di Fresco,
Renewable Energy Expert,
BluEnergy Revolution
Societa Cooperativa, Italy

16:30-17:30

Session 3: Green Hydrogen Technologies: Opportunities
and Risks in Building Systems

This session will cover the commercial building sector.
Green hydrogen technologies making hydrogen a viable
alternative for natural gas while meeting heating/cooling
demand and power needs along with successful cases
will be expained.

Dr. Ali Muslim Syed
President, Applied Energy
Consulting, Canada

13:30-14:00

End of Day 1

Day 2: Thursday, 8 February 2024

Registration/Zoom Connection

14:00-15:00

Session 4: Creating a Green Hydrogen Ecosystem
through Policy Interventions

This session will emphasize the role of policymakers in
moving green hydrogen from a niche area to a

Dr. Ali Muslim Syed
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Time (Japan Time) Agenda Speaker
mainstream alternative in the near future. Regulations
and incentives to prepare a conducive business
environment for clean energy transition, employment
generation, green economic growth, etc. will be explained
through examples.
Session 5: Addressing Technical and Economic | Dr. Stefano Barberis,
Challenges Researcher, R&D
Department, BluEnergy
15-00—16-00 Approaches to addressing technical and economic | Revolution Societa
' ’ barriers at organizational, sectoral, and national levels | Cooperativa, Italy
while creating green hydrogen value chains and a global
market for imports/exports of green hydrogen carriers will
be examined.
16:00-16:10 Break
Session 6: Green Hydrogen Policy: The Indian | Dr. Amab Dutta, Professor,
Perspective and Case Studies Chemistry Department,
Indian Institute of
16:10-17:00 This session will explain green hydrogen policies in India, | Technology Bombay, India

along with the outcomes envisaged. The positive
implications of ongoing projects and initiatives related to
green hydrogen value chains will also be discussed.

End of Day 2

Day 3: Friday, 9 February 2024

13:30-14:00 Registration/Zoom Connection
Session 7: Group Work on Opportunities, Challenges, | Facilitated by Jittin Kapoor
Risks, and Recommendaticns in Green Hydrogen Value | and resource persons
Chains
Participants will be divided into groups to identify the
14-00-15-45 opportunities, challenges, and risks ago;s four _key,f
elements of green hydrogen value chains: production;
transformation; transportation; and end-use applications.
Recommendations to address risks will be made.
Group divisions and key focus elements will be provided
on 5 February 2024 via email to participants.
15:45-15:55 Break
Session &: Group Presentations Facilitated by Jittin Kapoor
and resource persons
15:55-17:10 In a plenary session, each group will be given 13—15 min
to present the group work results, followed by feedback
and inputs from resource persons and participants.
Closing Session: Selected Participants
Vote of Thanks Anand Verma
17:10-17:20

Closing Remarks by NPO

Administrative Announcements by APO Secretariat
(Evaluation, Certificates)

Jittin Kapoor

End of the Course

MIINITILILNIENaINITTITIlATINITeNle (RUUYTUUF 5.0, 2562)
FIUAIUTWHDTENIUSENA FITUAUNAHANUAITIF

91 15 ve9 15



