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Policy landscape of Green Hydrogen Economy

“Training program on “Techno-economic Considerations for the Design of Green
Hydrogen Projects”

Feb 03,2022 ; New Delhi

Deepak Rai, Skill Council For Green Jobs



About SKill Council for Green Jobs (SCGJ)

Set up in 2015 as a sector skill council by the Ministry of Skill Development and
Entrepreneurship (MSDE) and the Confederation of Indian Industry (Cll) to catalyse growth in
green business through skilling and entrepreneurship development

Now recognised as an Awarding Body by the regulator- National Council for Vocational
Education and Training (NCVET) and implements Skill India Mission

Skilling interventions are aligned with leading schemes and missions of the Government of India
while building partnership with stakeholders from industry, vocational institutions, academia and
communities.

Trained and certified over 526,000 trainees till date (mainly in waste management and renewables
mainly solar energy, 10-15% female participation) and aims to further train and certify up to 3
Million trainees by 2030, (with at least 30% female candidates).

Delivering Skill solutions and the strategy is complemented by specific efforts to promote
entrepreneurship as well
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India can potentially create about
3.4 million jobs (short and long
term) by installing 238 GW solar
and 101 GW new wind capacity to
achieve the 500 GW non-fossil
electricity generation capacity by
2030 goal.

India to create an estimated 30-35
million additional jobs across
Green Business by 2047
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Snapshot of Thematic NSQF aligned Job Roles

Sector-wise NSQC approved Job Levels
fob Roles

Solar Photovoltaic

Waste
Management

NSQC
Approved

Waste Water
Treatment

Project emerging skills needs and coordinate matching demand and supply of
skilled workforce
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Shri. Narendra Modi

on 15t August 2021
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~ Make India energy independent. -
.. before the completion of 1 00"__years
v of independence (Year 2047). -

India is also emphasizing on Clean Energy Transition
including on Green Hydrogen and Circular Economy
creating new opportunities for Green Growth and
Green Jobs



India’s pathway to combat

B (T Hon'ble Prime Minister

PANCHAMITRA at COP 26, : - Shri. Narendra Modi
Glasgow o at COP 26 (Nov 2021)

India’s five-point climate action
plan, is set to give a firm push to
its plans for an accelerated
transition to a low carbon
economy.

Achieve the target of net-zero
by 2070

Non-fossil energy capacity to
reach 500 GW by 2030

50% of energy requirements to
be met through RE by 2030

Emissions intensity of GDP to be
reduced by 45% by 2030

Reduce 1 Billion tonne of Carbon

Emissions by 2030
And the launch of Mission LIFE in 2022



Wind Power Solar Power Small Hydro Power Bioenergy

41,929 M 63,302 MW 4,935 MW 10,725 MW

Wind Power Solar Power - Ground Solar Power - Roof Top SPV Systems (Off- Small Hydro Power
41929 MW Mounted 8077 MW grid) 4935 MW
51425 MW 2059 MW
Waste to Biomass (Bagasse) Biomass (non-bagasse) Source: MNRE, Programme/Scheme wise Cumulative Physical Progress

Power Waste to Energy(off-grid) Cogeneration Cogeneration as on Dec 2022 | https://mnre.gov.in/the-ministry/physical-progress

223.14 MW 272 MW 9433.56 772.05 MW




Indian Energy Sector 2022- 2047

CURRENT 2030
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RE: 151 GW RE: 506 GW RE: 1,125 GW
Total: 393 GW Total: 817 GW Total: 1,325 GW

Electricity
Production (BU)

| 71
) ¢

RE: 297 BU RE: 1,012 BU RE: 3,153 BU
Total: 1,372 BU Total: 2,518 BU Total: 4,721 BU

l RE Coal l Gas . Nuclear

62%

Current 2030 2047

40%

Current 2030 2047

Source: MNRE Vision 2047 (CEA Optimal Energy Mix Report (Jan. 2020), NITI Aayog - India Energy Outlook, 2021)




Ministry of New and Renewable Energy
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Reliance's $75 billion plan aims S Shotsay

o make India a hydrogen hub Cabinet approves National Green Hydrogen Mission

Mission aims to make India a Global Hub for production, utilization and export of Green Hydrogen and

Analysts say Reliance is likely to opt for hydrogen in a bid to avoid India's wholesale its derivatives

electricity market, which is dominated by financially stressed utilities

Topics Mission will help in India becoming energy independent and in Decarbonisation of major sectors of the
Reliance Industries | hydrogen . economy
Rajesh Kumar Singh & Debijit Chakraborty | Bloomberg Ohmlum, She" announce !
Last Updated at January 30, 2022 10:08 IST . Posted On: 04 JAN 2023 4:14PM by PIB Delhi
collaboration on green hydrogen
solutions

Under this both firms have intent to launch joint working groups to assess

opportunities from the technical, commercial, and safety perspectives J akson Green to invest RS
ETEnergyWorld « August 24, 2022, 12:04 IST - 22’400 CI‘ in green hydrogen
Adani, TotalEnergies join hands Hame »News »ENVIRONMENT project _ln RaJ_aSthaIl
to invest $50 billion in green NTPC starts India's first green hydrogen oo o oo smmons oo m ohacss. i Koo o
hydrogen blending project Topics

Jakson group | rajasthan

Gautam Adani, chairman, Adani Group said, he 1s confident the company will ) ) . . . . . ) i
praduce the world's least expensive green hydrogen The project is a joint effort of NTPC and Gujarat Gas Ltd (GGL). Press Trust of India | Mew Delhi

Last Updated at October 25, 2022 17:38 IST
Topics

Adani Enterprise Lid | Total | clean energy I MONEYCONTROL NEWS | JANUARY 03, 2023 / 06:04 PM IST

Shreya Jai | New Delni m
Last Updated at June 15, 2022 00:34 IST

Indian Oil targets green

hydrogen meeting 10% of
Green Hydrogen | Joint Venture - ReNew Power, IOCL and L&T requirements by 2030
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N Indian Qil Corporation (10C) is targeting to replace at least a tenth of its current

fossil-fuel-based hydrogen at its refineries with carbon-free green hydrogen as part
. . - - . . of a decarbonization drive

ReNew Power (NASDAQ: RNW), India’s leading renewable energy company, along with I0CL and L&T have announced signing of binding term sheet for the formation of a Joint
Venture (JV) company to develop the nascent green hydrogen sector in India. The planned JVs aim to enable India's transition from a grey hydrogen economy to a greener Topics

Indian Qil Corporation | Fossil fuel
economy that increasingly manufactures hydrogen via electrolysis powered by renewable energy. Continue to browse this section to learn more about this news. P !
Press Trust of India | New Delhi
Last Updated at August 2, 2022 16:49 |ST

Source: Multiple Media reports



Green Hydrogen production routes and nomenclature

Grey hydrogen
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Hydrogen in fossil fuels
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(Source: Accelerating Green Hydrogen Economy, EY 2022 )
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Typical system design and balance of plant for an alkaline electrolyser o s

High pressure

Gas/water separator Buffer tank
Feed water supply Vented nygen / P com;Ffsor -
‘-} S‘W
b ;S
l/ l‘\' EIECtrUI:’rser . g
High pressure
buffer tank
Gasholder Water ring \[\i‘/ To process
COMpressor
1 ~ B Hydrogen
High voltage ] - "\] iz \1 <’ I'/ Water/KOH 'ﬁl
supply —-o— - PN -\ Electrolyte Tank J OWQEH
—o-o0— 0D — ’l Lye Filter = -
oo |- 1 B \Water/KOH
Rectifier -
Transformer Water

Source: IRENA, 2020
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Panchamrit India’s climate Reduce 45%
500 GW of . - Net—zero
( actions : 2030 Targets ) non—fossil energy 50% of electr!cal onde b|I.I|on tonnes .carbor.1 . emissions by
[ COP26 Glasgow] capacity by 2030 | SNBY capacity reduction ;nctj:s:\yyo 2070

Its pivotal role is also reflected in India’s Long Term Low Emissions Development Strategy (LT-LEDS).

Definition of ‘Green Waiver of ISTS charges Grant of Open Access RPO compliance
hydrogen / ammonia’

Grant of ISTS Banking of renewable S S g o e
connectivity energy for 30 days anutacturing Zones

Sinele wind Bunkering and storage Demand Aggregation and

ingle wincow consolidated bids

Source: MoP, 2022 and EY 2022



National Green Hydrogen Mission

Overarching objective: To make India the Global Hub for
production, usage and export of Green Hydrogen and its

derivatives.

* |India to become Aatmanirbhar

» Significant decarbonization of the economy, reduced
dependence on fossil fuel imports, and enable India to
assume technology and market leadership in Green

Hydrogen.

India’s Green Hydrogen Production

Capacity will Reach at Least

5 MMT Per Annum

Over

8 lakh crore

in Total Investments

(Source: MNRE, 2023)

Renewable Energy
Capacity Addition of

~125 GW

Create Over 50 MMT

6 lakh per annum
Full Time Jobs of CO2 Emissions
are Expected to be Averted
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Initial Outlay ( INR Cr)
400, 2% 388, 2%

1466, 7% ‘\

m SIGHT Program m Pilot Projects
m R&D Other Mission Objectives

Total : 19744 Cr

Mission will build capabilities to

* Produce at least 5 Million Metric Tonne (MMT) of

Green Hydrogen per annum by 2030, with potential
to reach 10 MMT per annum with growth of export
markets

* Support replacement of fossil fuels and fossil fuel
based feedstocks with renewable fuels and
feedstocks



Phased approach

e Creating Demand while enabling
adequate supply

e R&D push/Pilots in hard to abate
sectors

e Framework of regulations and
standards and enabling
harmonisation with international

norms ( Phase 1 ( 2022-23

NS |t 2025-26)

Drive down cost

~

~ ( Phase 2 (2026-27
L to 2029-30)

e Commercials scale in steel, mobility and
shipping sectors

¢ Pilots in potential sectors like Aviation,
Railways

e Scale up R&D

-
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Deep decarbonization of
economy

(Source: MNRE, 2023)



Integrated Mission Strategy

Ease of doing Ministry of
business Commerce
and
Industry

Establish India’s
Export capability

Ministry of

Steel

Pilot projects i
Steel industry

Supply of RE, Power
Infrastructure, work with

State stakeholders

MNRE

Mission
Secretariat

Facilitate uptake in
refineries and city gas
distribution, regulations
through PNGRB

Ministry of
Chemicals

Encourage adoption for

and fertilizer imports
Fertilizers substitution and

feedstock replacement

Building skillsets
and ensuring
employability

Adoption in Transport
sector



Mission Components

DEMAND CREATION INCENTIVISING SUPPLY
(@R h a8
& K My

Export Substituting Domestic Strategic Interventions for GH2 Transition
Markets imports demand . L .
) ) ] Direct Financial Incentives for:
Capturing Fossil Fuels and Multiple - Electrolyzer Manufacturing
Global Demand Fertilizers Sectors

- Green Hydrogen Production

KEY ENABLERS

Resources R&D Ease of doing business
o[z °

\V| Finance, renewable energy
- banking & storage,
transmission, land, water

Result oriented, time- Simpler procedures,
bound, including through taxation, SEZ,
PPP, grand challenges commercial issues

Infrastructure Regulations Skill Development,
& Supply Chain E & Standards Public awareness
Ports, Re-fueling, Testing facilities, Coordinated

Hydrogen Hubs, standards, regulations, Skilling programme,
pipelines safety & certification online portal
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STRATEGIC
INTERVENTIONS FOR
GREEN HYDROGEN
TRANSITION (SIGHT)

* Financial Incentives for
domestic
manufacturing of
electrolysers, and
production of green
hydrogen

* Financial + Non
Financial Measures
proposed to produce
low cost Green
Hydrogen

(Source: MINRE, 2023)



Mission components

Skills

Development

R&D

Regulations,
codes and
Standards

Green
Hydrogen
Hubs

Demand
Creation-
Exports &
Domestic
Market

Mission
Components

Pilot

Projects in

Steel ,

Transport,
Shipping

Competitive
bidding

Compliance
Monitoring

Fertilizers
production
using Green
ammonia
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(Source: MNRE, 2023)
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Regulations

N N Facilitate SIGHT
Mission Governance Framework and

& Standards ol mamam
implementation timeline YEAR
Consultation  Roadmap Procedure Formulation
and Market for key for regulatory  of R&D
Review seclors approval of Roadmap

pilot projects

Motification  Maotification Maotification Adoption

Empowered Group : :
2023-24 of targets of Bids of Incentive . of »
< Chaired by Cabinet Secretary il be Schemes = 5 LA s 5
o o . ) ecided Award of g_= international g_=
<% Members: Principal Scientific Adviser to the Government of India, CEO,NITI by EG Capacily 2 E standards S E
Aayog, and Secretaries of Ministries of New and Renewable Energy, Preparatory s£E 5&5
Petroleum and Natural Gas, Power, Road Transport and Highways, Steel, m iﬁﬂiﬂn- Construction = E = E
Heavy Industries, Ports,Shipping and Waterways, Skill Development and tation
Entrepreneurship; and Departments of Fertilizers, Science and =~ e D e
Technology, Scientific and Industrial Research, Promotion of Industry and @ : :
Internal Trade; and experts from the industr : EEIEe 5 Ll
] p y- : proposals : proposals
' o _ 2026-27 g
Advisory Group Mission Secretariat g s :
<  Chaired by the Principal 4 Headquartered in MNRE i . 5 :
Scientific Advisor to the { Headed by Mission Director S 2 ’ E ’
. o & [+ = = =
Government of India < Comprise subject matter 2027-28 = = 3 = 3 =
4 Members: Experts from experts and professionals = g = £ 3 g
academic and research 2 8 £ E - E
institutions, industry, and civil iEi < z E 2 =
society. 2028-29 B g EL g S -
G E [ ' (=8

(Source: MINRE, 2023)



New SKills and Jobs Opportunities in Green

Hydrogen Value chain

Applications across Power,
Mobility , Steel, Refinery and
other hard to abate sectors

GH2 Distribution and Transport
Job roles like Material Handling Operators,
Clean Energy Entrepreneurs

etc.

Approx 20,000- 25,000 new Jobs

Job roles like Solar PV Installer/ O&M Technicians;

Green Hydrogen Storage
Job roles like HSE Engineer, Process
technician, etc.

Approx 5000- 10,000 new Jobs

RE Supply

Sourcing projects engineers

& )
HER

Approx 3- 4 Lakhs new jobs :i/my
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Approx 20000-25,000 new Jobs

m Electrolyser Manufacturing

Opportunities

For multi-skilling and
new jobs creation

GH:
Economy

Approx 50,000- 70,000 new
Jobs

Stack designer, Project/Process Engineers,
Electrical Technician, Manufacturing Technician
etc

Job roles like Green Hydrogen Plant Technician,
Commissioning Manager, Supervisor-Green
Hydrogen System

y Plant construction and commissioning

Approx 60,000- 70,000 Jobs

Green Hydrogen production

Job roles like Process engineers, Control and
instrumentation engineers, Project/Product
Managers, Green Hydrogen Plant Technician, GH2
Plant Entrepreneurs, Asset Managers, Hydrogen Plant
operator,
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