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Key Ministries and Organizations Involved in Standardization
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Categories assessed for making standards

Production Storage and distribution

Liquid
Balance of H2 Gaseous Gaseous ;- /
system generators storage transport cryogenic
P storage
CO analyser Water _ Gas cylinders Cryogenic Cryogenic
in SOEC electrolysis and tanks vessels vessels
systems
Power system Naturalgasor  portable . ¢ (ias . Bulk liquid
; infrastructure
biomass containers
pyrolysis
. Cryogenic
PSA i
S Stationary Metering storage
containers
Piping and
Pump Underground e -
storage
Water Reversible
electrolysis me'tal
systems hydrides
Vehicular
tanks

Liquid/

cryogenic

transport

Cryogenic
vessels

Fuel tanks

Shipping
vessels

Aviation

Aviation
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Aviation
safety
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Land
vehicles

Compressed
gaseous FCEV

Energy
consumption
measurement

Fuel system
components

Hydrogen-

based
railways

Vehicle safety

End-use applications

Marine
vehicles

Bulk liquid

Refuelling
stations

Dispensing
equipment

Fuelling
protocol

Gaseous H2
refuelling
stations

Fuel cells

Micro fuel
cells

Portable fuel
cells

Stationary
fuel cells

H2 fuel
quality

Distributed

applications

Fuel for Gas-fired
vehicle or central
stationary heating

applications

Iron and steel
(blast and
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Heating
boilers

H2 safety

Electrical
installations

Fire and
explosive
safety

Materials
safety
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Standards already in place

- 151070: 1992

Balance of system

—

H2 Generators

Gaseous transport

— AGA Report No. 3

— AGA Report No. 5

— AGA Report No. 8

— ANSI/API 2530

— API579

— APl MPMS Chapter 5.1 and 13
- IGEM/D/13

- 1512620: 1989

— 1514885

- 1516507

- 15S17613: 2021

— 1519037/1SO 16111API/ANSI 5L
— ASME B31.12

ASME B31.3

ASME B31.8

CEN-EN 12245

EN13530-2 :2002/A1: 2004
1S 3224: 2021

IS/1ISO 15761: 2020

1SO 15869

1SO 5168: 2005

MFC.4M - 1986(R2016)
OISD-STD-241

Gaseous storage

@‘]

A A
- 1S 15660 — I1S7285: Part 1
— 1519035 — 1S/1SO 11114 Part 4
— 157285 Part 2 — 1S/1S0 9809-2
. )

Liquid storage =

— EN13458

Liquid transport Pi.

- 1S/1S0O 13985: 2006

Land vehicles

o

— AIS137 Part 4 - 1519036

— AIS 157 — 1S/1SO 12619

— AIS195 — 15/1SO 12619 (Parts 1-16)
— AIS195A - 1S/1S0O 13985: 2006

— AIS 206 — 1S/1SO 23828: 2013

— 1517314: 2019

Refuelling station

— 1518538 (Parts 1,3,5,8)
— 1S/1SO 17268: 2020

H2

— 1516509
H2 Fuel Quality
— 151090: 2002
— 1S 16061
H2 safety %j
— IEC or IS/IEC 60079 - 1S 18435-11
— 1515319: 2020 — 1518436
- 1516017 - 1518463
— 1516253 — 151893
- 1516724 — 1S5572
— 1516749 — 1S:1642
Production

Storage and transport
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End-use application

General safety




India can develop and adopt about 207 standards across the Green Hydrogen value chain
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Global Testing Facilities for Green Hydrogen

North America Europe (without UK) Asia
@ rorcetechnology NHPQITC* Takasago Park ’
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xagon Purus

‘4
HITRF

NFCTEC

Lucideon Ltd

InterTek /. Element

Aerospace Technology Institute

ZwickRoell

‘ Production Safety Government Destinus

‘ End Use Others Private
Non-Profit

H2 IIS SIDER S.R.L.

. Storage & Transportation
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Testing requirements related to green hydrogen are yet to be fully identified in India

120
103
100
80 0
[Fy ]
=
48]
=
=
8 60
v
e
o
2
40
E a0 35
=
20 14 40 35
11 6 2
3 6
O \—
0 2
BIS BIS/PESO MORTH OIsD PESO PNGRB
W Standards with tests identified Standards without tests identified

MNRE and CEEW. 2024. Green Hydrogen Testing Infrastructure and Facilities in India.



Electrolyser Hydrogen gas

&

— Ramp-up test (starting condition)
— Cell voltage and temperature monitoring
— Performance test as per IV curve

— Hydrogen purity and impurity meter
— Hydrogen gas sample testing
— Gas chromatography

INDICATIVE TESTS

— Accelerated stress test (AST)

— Efficiency of an electrolysis system

— Exhaust gas flow measurement

— Anode-side and cathode-side: dew point and gas temperature test
— Performance degradation test

— Turndown ratio mapping test to verify the safe operating limits
— Oxygen back pressure test to check the maximum allowable O, vent

pressure

— Hydrogen - oxygen cross-over

Fuel-cell

— Mechanical load control system test
— Electrodes system test (anode/cathode gas tests)

— Flow rate test
— Pressure and temperature test
— Impedance test over entire frequency range

— Rated power test for verifying output of the cell/stack assembly
— Current-voltage characteristics test

— Fuel utilisation dependency test

— Long term durability test (every 1000 hours)

— Thermal cycling durability test

— Internal reforming performance test

— Resistance components identification test

— Material composition test

— Load tests for fuel consumption

— H, leak tests
— Cell voltage monitoring

Cylinders

— Hydrostatic test (pressure test)
— Bullet penetration test

— Bonfire test / flame test

— Material test for plastic /metal /

composite / fibre liners

— Ambient temperature pressure

cycling

— Leak-before-break (LBB) test
— Chemical exposure test
— Composite flaw tolerance test

2

Accelerated stress rupture test
Extreme temperature pressure
cycling test

Impact damage test
Permeation test

Boss torque

Hydrogen gas cycling

Tests to check embrittlement
Material composition test

Piping and valves

Pressure test (hydrostatic and pneumatic)
Material (piping) composition test
Embrittlement test

Thermally activated pressure release device

Performance

Safety test
test Y

Metrology test




Funding and Development of Testing Facilities under the National Green Hydrogen Mission

Objectives of the Scheme

=1

* Create and Upgrade Testing

Facilities: Identify gaps and
develop new infrastructure for
testing technologies in the Green
Hydrogen value chain.

* Ensure Safety and Quality:

Ensure safe operations of
equipment and validate the
components used in the
production, storage, and
transportation of Green
Hydrogen.

e Encourage Collaboration:

Involve both private and
government entities in
establishing world-class testing
facilities.

Budget and Implementation

* Budget: X200 crores will be
allocated for testing facilities
until 2026.

e Executing Agency: National
Institute of Solar Energy (NISE)
will oversee implementation.

e Funding Pattern:

e Up to 100% funding for

government entities.

e Up to 70% for private entities.

Key Achievements

=i

* Call for Proposals: Deadline to
submit proposals is October 14

e World-Class Facilities: Emphasis
on the creation of Center(s) of
Excellence for testing and
certification.

Scheme Guidelines for funding of testing facilities, infrastructure, and institutional support for development of Standards and Regulatory framework under the National Green Hydrogen
Mission, MNRE.



Overview of Key Implementations

Second set of 58 standards Working Group (WG): chaired by
recommended. Secretary, MNRE

Sub-Group I: Hydrogen
production and use

Additional Sub-groups on
Shipping and Aviation

constituted on 7t August 2024. Sub-Group II: Storage and

Transportation of Hydrogen

Sub-group on Railways | Sub-Group llI: Hydrogen-
constituted on 30t September fuelled mobility applications
2024.



Reports on Standards and Testing published by MNRE

At ® o o -

vt gl e Tltweha s v

MINISTRY OF MINISTRY OF

CE) -
(S5 RENEWABLE ENERGY R TTT -

Green Hydrogen T
green Hylltirogen Si.:ar;d(ajl:ds and Infrastructure and
Pprova ystems in india Develdging the Ecosyistsl ted
Streamlining the Green Hydrogen Ecosystem for Implementation of the ,‘ Hydrogen Mission

Accelerated Implementation of National Green

Hydrogen Mission Aditya Khator, Karthik Shetty, Ris

Report | September 2024

Report | May 2024

Knowledge Partner

fEE W

ceew.in



Thank you



	Slide 1: National Green Hydrogen Mission
	Slide 2: Key Ministries and Organizations Involved in Standardization
	Slide 3: Global Standard Issuing Authorities
	Slide 4: Categories assessed for making standards 
	Slide 5: Standards already in place
	Slide 6: India can develop and adopt about 207 standards across the Green Hydrogen value chain
	Slide 7: Global Testing Facilities for Green Hydrogen
	Slide 8: Testing requirements related to green hydrogen are yet to be fully identified in India
	Slide 9
	Slide 10: Funding and Development of Testing Facilities under the National Green Hydrogen Mission
	Slide 11: Overview of Key Implementations
	Slide 12: Reports on Standards and Testing published by MNRE
	Slide 13: Thank you

