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Project Objective & Scope

Exploring the possibility of blending low carbon hydrogen in existing and up-coming natural gas infrastructure 
across the country to increase the share of clean energy.

Objective

Scope

Task 1: Mapping demand-supply with respect to supply infrastructure

Task 2: Technical Assessment of the Pipeline Sector

Task 3: Commercial assessment of pipeline sector

Task 4: Policy and Regulatory Framework

Task 5: Roadmap for Transmission of Hydrogen Infrastructure (Pipeline)
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Approach to reach the objective of the study

1 2

34

Secondary 
Research

Stakeholder 
Consultation 
(Market and 

Policy)

Modelling 
and 

Analysis

Expert 
Interviews

Literature review/ 
Regulation review

Research Journals & 
Reports

Benchmark with Policies 
and Regulations

Interaction with key 
players in H2  value 

chain

Questionnaires for 
producers, 

infrastructure 
developers, policy 

makers and end user

Interaction with end 
users

Interactions with 
Hydrogen experts on 

specific points

Data Analysis and 
projections

Model development for 
economic and cost 

analysis



Task 1: Mapping 
demand-supply with 
respect to supply 
infrastructure

• Hydrogen Demand Forecast
• Hydrogen Supply



End use of Hydrogen

• Steel

• Other large industries

• H2 blended in NG network for CGD

Pure Hydrogen use cases

Blended Hydrogen use cases

• Refineries

• Ammonia

• Chemicals (Methanol).

• Road Transport (FCEV)



By 2040, total hydrogen demand in India is expected to be between 16 – 18.5 MTPA...

Source: ICF analysis
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Ammonia FCEV S&I
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~8 MTPA (2030)  

~16 MTPA (2040)  

~8 MTPA (2030)  

~17 MTPA (2040)  

~9 MTPA (2030)  

~18.5 MTPA (2040)  

Scenario - 2 – Realistic Scenario

Realistic scenarios for all the Industry segments

Scenario – 1

Optimistic scenarios – FCEV & CNG

Conservative scenarios – Refinery, Ammonia, Iron 
& Steel, Industries, Chemicals

Scenario – 3

Conservative scenarios – FCEV & CNG

Optimistic scenarios – Refinery, Ammonia, Iron & 
Steel, Industries, Chemicals



...out of which, green hydrogen may account for almost ~19 % of the total demand by 
2030 and ~50% by 2040
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Demand & supply for hydrogen in India

DEMAND SUPPLY
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Task 2: Technical 
Assessment of the 
Pipeline Sector



Value Chain of Natural Gas Pipeline

• Major Components of Value Chain with respect to H2 blending are  Transmission lines, compressor station, distribution lines, city gate and End users.
• Along with these other major components that would be present are metering stations and valves of different kinds.

Natural gas from 
wells and field

Gas facility

Natural gas from 
off-shore drilling 

platform

Gas processing & 
treatment plant

Compressor 
station City gate

Small 
manufacturer

Commercial 
customer

Residential 
customer

Electricity power 
generating station

Large industrial 
customer

Gathering lines

CNG station

Distribution lines

Transmission 
lines



Hydrogen Blending Limits(by vol%) in Major Components

S.NO. Component Blending 
Limit

Specific Condition for Limit Can this Limit be increased 
through retrofitting

Retrofit Option

1. Process gas
Chromatographs

<=0.2% a
▪ Meters already installed in NG

system.
Yes(10-20%) Carrier gas cylinder needs to be

changed(Hydrogen to Helium).

2. Gas Turbines 1% a,e,j,n This limit is without any significant
issues.

Yes It is significantly dependent on the type of
turbine. For example: GE 7HA.02 gas turbine
can take 15-20% H2 by volume

3. Feedstock 2% a 2% limits comes from consistent gas
quality requirements.

No Deblending is one solution to change the 
limit

4. CNG Vehicles 2% a,e,b,n This is based on the limit of CNG fuel
Tank.

No Deblending is one solution to change the 
limit

5. Compressor 2%-5% a,e,j
▪ Centrifugal Compressor Yes Swapping gas turbines or internal

combustion engines with electric motors is a
retrofit option which can increase limit of
15%-20%.

6. Condensing and
Steam Boilers

5%-10% j Not Specified Yes Change of burner and its control system

7. Odorant 15% * ▪ Not Specified No Odorant needs to be changed

*- Stakeholder consultation with Gujarat Gas



Hydrogen Blending Limits(by vol%) in Other Components
S.NO. Component Blending 

Limit
Specific Condition for Limit Can this Limit be increased 

through retrofitting
Retrofit Option

1. Transmission
Pipeline

10%-20%
(but may
vary on
individual
pipeline) a,e,j

▪ Material is steel
▪ Pressure > 16 bar.

Pressure reduction may
increase limit to 20%.

Whole material needs to be changed which 
will require significant investments. Hence, it 
may not be recommended option.

2. Distribution
Pipeline

25% -
100% a,e

▪ 25%(Pipeline material is Steel,
Pressure < 16 Bar).

▪ 100%(Pipeline material is plastic
,Pressure < 16 Bar)

No Whole material needs to be changed which
will require significant investments. Hence, it
may not be recommended option.

3. Gas Filter/Fuel Filter Up-to 10% s
▪ Not Specified No Whole Filter needs to be changed

4. Volumetric meters Up-to 10% a
▪ Not Specified No Whole volumetric meters needs to be

changed.

5. Gas Meters/Gas
Meters with
polymeric
membrane

<50% c Experimental Study No Whole gas meters needs to be changed.

6. Leather and plastic
diaphragm gas
meters

Up-to 17% c Experimental Study No Whole meter needs to be changed.



Hydrogen Blending Limits(by vol%) in Other Components
S.NO
.

Component Blending Limit Specific Condition for Limit Can this Limit be increased Retrofit Option

7. ▪ Turbine gas meter
▪ Rotary

Displacement gas
meter

▪ Ultrasonic meter
▪ Diaphragm Gas

meter

10% j Not Specified No Whole meter needs to be changed.

8. Valve Up-to10% a,j,l,o General limit for all types of valves No Whole valve needs to be changed

9. Porous Storage 0%-10% a,j,l Bacteria react with H2 resulting in almost
0% limit.

No No Retrofit Possible. Not applicable
in Indian scenario

10. Salt Cavern 100% a Bacteria are unable to survive in Salty
environment hence resulting in 100%
limit.

No Not Required

11. Manufactured Vessel 30% l Embrittlement imposes this limit No Whole vessel should be replaced.

12. Domestic Gas Piping 20% a It is for pipes used in household system. No Not Required otherwise whole
piping needs to be changed.



Hydrogen Blending Limits(by Vol%) in Other Components
S.NO
.

Component Blending 
Limit

Specific Condition for Limit Can this Limit be 
increased

Retrofit Option

13. Domestic Appliances 23.4% c Based on lower limit of Wobbe’s
Index.

No Not Possible otherwise energy output will fall.

14. Gas Burners 10% a,e,j,l Limit. Yes Gas burners may be retrofitted to account for large
blending (even upto 100%)

15. IC Engines 10% a,n,b This limit may be due to the knocking
resistance i.e., Methane number.
Addition of hydrogen in NG, reduces
methane number and hence the
knocking resistance.

No Entire engine needs to be replaced.

16. Blast Furnace No Current
Limit

Currently pilots are going on NA (pilots under 
review)

NA
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Task 3: Commercial 
Assessment of the 
Pipeline Sector



Replacement Lists for Different Blending Percentages

S.NO. Element To be replaced or Not
1 Compressor No
2 Valve No
3 Gas Filter No
4 Fuel Filter No
5 Odorizer No
6 Insulation Joint No
7 Volumetric Meters No
8 Process gas chromatograph Yes
9 Gas Meters No
10 Gas Turbine Yes
11 Feedstock/Reformer No
12 Burner/Gas Stove No
13 CNG Vehicle fuel Tank No

0%-2% 2%-5%

5%-10% 10%-20%

S.NO. Element To be replaced or Not
1 Compressor No
2 Valve No
3 Gas Filter No
4 Fuel Filter No
5 Odorizer No
6 Insulation Joint No
7 Volumetric Meters No
8 Process gas chromatograph Yes
9 Gas Meters No
10 Gas Turbine Yes
11 Feedstock/Reformer Yes
12 Burner/Gas Stove No
13 CNG Vehicle fuel Tank Yes

S.NO. Element To be replaced or Not
1 Compressor Yes
2 Valve No
3 Gas Filter No
4 Fuel Filter No
5 Odorizer No
6 Insulation Joint No
7 Volumetric Meters No
8 Process gas chromatograph Yes
9 Gas Meters No
10 Gas Turbine Yes
11 Feedstock/Reformer Yes
12 Burner/Gas Stove No
13 CNG Vehicle fuel Tank Yes

S.NO. Element To be replaced or Not
1 Compressor Yes
2 Valve Yes
3 Gas Filter Yes
4 Fuel Filter Yes
5 Odorizer Yes
6 Insulation Joint No
7 Volumetric Meters Yes
8 Process gas chromatograph Yes
9 Gas Meters Yes
10 Gas Turbine Yes
11 Feedstock/Reformer Yes
12 Burner/Gas Stove No
13 CNG Vehicle fuel Tank Yes



Capex Increase on 0%-2% H2 Blending

Components(s) to be Replaced in case of 0%-2% Blending: Process Gas Chromatograph

S.No Equipment Existing Cost Scenario Retrofitting Solution Retrofitting Cost Increase in Capex

PGC

40000-50000 USD
Annual Cost= 2500-3500 
USD/Year

Replace helium cylinders 
with Argon Cylinder.
Argon Cylinder INR 30,000 
to 50,000 and its life is 1 
year.(OEM Estimates)

500 USD/Year

https://library.e.abb.com/public/d751e2eafe8b457681cf885fd84225b0/AT_2102744-ENCWEB.pdf
https://www.kwipped.com/rentals/laboratory/gas-chromatographs/473#:~:text=On%20average%2C%20you%20can%20purchase%20a%20Gas%20Chromatograph%20for%20%2451%2C416.
https://www.diva-portal.org/smash/get/diva2:1277601/FULLTEXT01.pdf
https://www.entsog.eu/sites/default/files/2021-07/PMG-SG2-014_Conclusions%20from%20Prime%20movers%20group%20SG2_GQ%26H2%20management.pdf

https://library.e.abb.com/public/d751e2eafe8b457681cf885fd84225b0/AT_2102744-EN_C_WEB.pdf
https://www.kwipped.com/rentals/laboratory/gas-chromatographs/473#:~:text=On%20average%2C%20you%20can%20purchase%20a%20Gas%20Chromatograph%20for%20%2451%2C416
https://www.diva-portal.org/smash/get/diva2:1277601/FULLTEXT01.pdf
https://www.entsog.eu/sites/default/files/2021-07/PMG-SG2-014_Conclusions%20from%20Prime%20movers%20group%20SG2_GQ&H2%20management.pdf


Capex Increase on 2%-5% H2 Blending

*In case of both Feedstock applications viz. refineries, Fertilizer and CNG fuel Tank, only possible solution is De-Blending.

Feedstock- A Specific Fertilizer Company

S.NO. Particular Value Unit

1 Total Capacity 35.68 LMT of Urea

2 NG required 9.51 LMT

3 H2 Capacity(10% Blending) 0.95 LMT

4 De-Blending Cost 1.5 USD/kg

5 Cost increment per kg of Urea 32.01 INR/kg

CNG Station

S.NO. Particular Value Unit

1 NG Capacity 12000 kg/day

2 H2 Capacity(10% Blending) 1200 kg/day

3 De-Blending Cost 1.5 USD/kg

4 Total Cost of De-blending(Annual) 5.26 INR Crores

Deblending is the only solution for CNG tanks as well as use of blending natural gas as feedstock

https://www.entsog.eu/sites/default/files/2021-07/PMG-SG2-014_Conclusions%20from%20Prime%20movers%20group%20SG2_GQ%26H2%20management.pdf
https://www.nrel.gov/docs/fy13osti/51995.pdf
https://iglonline.net/uploads/files/Annual_Report_2022-23.pdf

Components(s) to be Replaced in case of 2%-5% Blending: PGC, Gas Turbine, Feedstock, CNG Fuel Tank

S.No Equipment Existing Cost Scenario Retrofitting Solution Retrofitting Cost Increase in Capex

Gas Turbine

1100-2400 USD/ kW
{According to literature review, cost 
came out to be 1100-2400 USD/ kW, 
while it was 1100 USD/ kW as per 
stakeholders}

Upgrade  to combustion 
system and controls. 
Instrumentation and electrical 
equipment upgrade along with 
fuel blending Skid 

110-240 USD/ kW
{It takes around 10% of capex 
to retrofit turbine, in order to
make it accommodate 15% 
blending. }

~ 10%

https://www.entsog.eu/sites/default/files/2021-07/PMG-SG2-014_Conclusions%20from%20Prime%20movers%20group%20SG2_GQ&H2%20management.pdf
https://www.nrel.gov/docs/fy13osti/51995.pdf
https://iglonline.net/uploads/files/Annual_Report_2022-23.pdf


Capex Increase on 5%-10% H2 Blending

Components(s) to be Replaced in case of 5%-10% Blending: PGC, Gas Turbine, Feedstock, CNG Fuel Tank, Compressor

S.No Equipment Existing Cost Scenario Retrofitting Solution Retrofitting Cost Increase in Capex

Compressor 20000-40000 USD/ kW
Possible solution for retrofit of 
compressor is replacing gas/IC 
engine drive with electrical 
drive.

2200-2600 USD/ kW 6.5%- 11%

Other Implications:

▪ Impeller may need to be changed depending upon the case.
▪ Compressor operating conditions needs to be changed.

https://www.lucasdivestore.com/en/bauer-pe-smartline-200-electric-drive.html
https://www.lucasdivestore.com/en/bauer-mariner-250-electric-drive.html
https://dspace.lib.cranfield.ac.uk/bitstream/handle/1826/14953/Techno-economic_evaluation_of_pipeline_compression_system-2019.pdf?sequence=1&isAllowed=y

https://www.lucasdivestore.com/en/bauer-pe-smartline-200-electric-drive.html
https://www.lucasdivestore.com/en/bauer-mariner-250-electric-drive.html
https://dspace.lib.cranfield.ac.uk/bitstream/handle/1826/14953/Techno-economic_evaluation_of_pipeline_compression_system-2019.pdf?sequence=1&isAllowed=y


Capex Increase on 10%-20% H2 Blending

Since the upper limit to blending of H2 is 23.5%, 20% becomes a critical blending limit which causes issues in many components of the pipelines. 

Most components require replacement or retrofitting when blending range is 10%-20%, including valves, meters, filters, boiler and odorizer.
In case of boilers, they can be made H2 ready while valves, filters, meters, odorizer need to be changed altogether with their H2 ready counterparts.

S.NO. Particular Value

1 Cost of 5 MW Conventional Boiler 150,000-180,000 USD

2 Conversion Cost of conventional to hydrogen-ready 60,000-63,000 USD

3 Increase in Capex 35%-40%

Majority of cost increase coming from a burner suitable 
to fire hydrogen that produces low NOx emissions. Other 
cost increases would be from changes to the burner 
control system due to the different physical properties 
of hydrogen compared with natural gas.

Boiler

Odorizer

S.NO. Particular Value

1 Cost of Odorizer 30,000 USD

Cost of retrofitting or modification to odorizer to make it 
H2 ready will be high, so it is more beneficial to replace it 
altogether

https://assets.publishing.service.gov.uk/media/6396e0c2e90e0769b9c8dad7/External_research_study_hydrogen-ready_industrial_boilers.pdf
https://www.kcc.ks.gov/images/PDFs/pipeline/2015-seminar/odorization_program_and_odorizer_updates_regulator_station_updates.pdf

https://assets.publishing.service.gov.uk/media/6396e0c2e90e0769b9c8dad7/External_research_study_hydrogen-ready_industrial_boilers.pdf
https://www.kcc.ks.gov/images/PDFs/pipeline/2015-seminar/odorization_program_and_odorizer_updates_regulator_station_updates.pdf


Capex Calculation in the case of 100% H2 : New Pipeline
C

ap
it

al
 E

xp
en

d
it

ur
e

Total Installation 
Cost(TIC)

Pipeline Material Cost

Pipeline Labor Cost

Miscellaneous Cost

Right of way Cost

Indirect Cost

Site Preparation Cost

Engineering and 
Design

Project Contingency

Permitting Cost

Components of Capex of New Pipeline

S.NO. Particular Weightage Reference

1 Site preparation 5% % of Total Installation Cost

2 Engineering & Design 10% % of Total Installation Cost

3 Project Contingency 10% % of Total Installation Cost

4 Permitting 3% % of Total Installation Cost

Indirect Cost = Site preparation Cost+ Engineering & Design Cost+ Project Contingency Cost + Permitting  Cost = 28% of TIC

Capital Expenditure = Total Installation Cost + Indirect Cost (For Distribution line and service line)

Capital Expenditure = Total Installation Cost + Indirect Cost + Compressor Cost (Transmission Line)

S.NO. Particular Equation Employed Unit Source

1 Pipeline Material Cost 1.1 * 63027*exp(Diameter, in.*0.0697) * (Length, miles) USD(2009) HDSAM 
Model

2 Pipeline Labor Cost 1.1 * ([-51.393 * (Diameter, in.)2 + 43,523 * (Diameter, in.) + 
16,171] * (Length, miles)) USD(2009) HDSAM 

Model

3 Miscellaneous Cost 1.1 * ([303.13 * (Diameter, in.)2 + 12,908 * (Diameter, in.) + 
123,245] * (Length, miles)) USD(2009) HDSAM 

Model

4 Right of Way Cost 50% of Land Cost.
Land Cost= Land area(Length*20 metres) * Land Price INR(2023) Secondary 

Research

Total Installation Cost (TIC) Calculation

Indirect Cost Calculation

Compressor cost is determined by the formula:
“No. of compressors X Cost of each compressor” 
through the gas flow analysis and compressor analysis

https://transitionaccelerator.ca/wp-content/uploads/2023/06/The-Techno-Economics-of-Hydrogen-Pipelines-v2.pdf

https://transitionaccelerator.ca/wp-content/uploads/2023/06/The-Techno-Economics-of-Hydrogen-Pipelines-v2.pdf


Components of Opex of New Pipeline

Opex Calculation in the case of 100% H2 : New Pipeline
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Compressor 
Opex

Pipeline 
Opex

Pipeline Labor 
Cost

Direct Labor Cost

Indirect Labor Cost

Pipeline O&M 
Cost

Insurance & Tax

Licensing and 
permitting

Repairs

Pipeline Labor Cost

S. No. Particular Equation

2 Direct Labor Cost 8320 * (Average pipeline use(kg 
H2/day)/100000)0.25* Labor rate(INR/hour)

3 Indirect Labor Cost Direct Labor Cost * Indirect labor 
Factor(50%)

Pipeline O&M Cost

S. No. Particular Share Reference

1 Insurance 1% % of Total Installation Cost

2 Property Tax 1% % of Total Installation Cost

3 Licensing and permitting 0.10% % of Total Installation Cost

4 O&M and repairs 0.10% % of Total Installation Cost

S. No. Particular Equation

1 Compressor Opex 4% of compressor capex

Compressor Opex

Pipeline Opex



Final Result-An illustrative example to show new H2 pipeline cost

S.No. Particular Diameter (mm) Length (km) Capex Opex Unit

1 Transmission Line 800 300 1707 35.19 INR Crores

2 Distribution Line 100 100 85.18 1.48 INR Crores

3 Service Line 40 100 63.42 1.10 INR Crores



Task 4: Policy and 
Regulatory 
Framework

• Hydrogen Global Regulatory Frameworks
• Indian Regulations
• Technical and Safety Standards
• PNGRB Regulations
• Planned Partnerships and Blending Projects



Summary of Regulations across the Hydrogen Value Chain: India

•MANUFACTURING 
SAFETY, LICENSES, 
EMERGENCY 
PLANNING:

•The Manufacture, 
Storage And Import Of 
Hazardous Chemical 
Rules, 1989 [MINISTRY 
OF ENVIRONMENT & 
FORESTS (Department 
of Environment, 
Forests and Wildlife)]

•ENVIRONMENT & 
EMISSIONS:

•CPCB- The Air 
(Prevention and 
Control of Pollution) 
Act, 1981

•CPCB-The Hazardous 
and Other Wastes 
(Management and 
Transboundary 
Movement) Rules, 2016 

PRODUCTION

•CONTROL OF 
OPERATIONS OF 
STORAGE FACILITY, 
VESSEL DESIGN, 
LICENSING ETC

•Static and Mobile 
Pressure Vessels 
(Unfired) Rules, 2016 
[PESO]

•The Manufacture, 
Storage And Import Of 
Hazardous Chemical 
Rules, 1989 [MINISTRY 
OF ENVIRONMENT & 
FORESTS (Department 
of Environment, 
Forests and Wildlife)]

STORAGE

•TRANSPORTATION VIA 
CYLINDERS, ROAD, 
RAIL:

•Static and Mobile 
Pressure Vessels 
(Unfired) Rules, 2016 
[PESO]

•Gas Cylinder Rules 
2016 [PESO]

TRANSPORTATION

•IMPORTS:
•The Manufacture, 
Storage And Import Of 
Hazardous Chemical 
Rules, 1989 [MINISTRY 
OF ENVIRONMENT & 
FORESTS (Department 
of Environment, 
Forests and Wildlife)]

•FCEVs:
•Technical standards- 
MoRTH Automative 
Industry Standard and 
others

END USAGE



Existing Regulatory Landscape of the Hydrogen Value Chain in India

Value Chain Classification India
Agency Regulation

Production

Safety
MINISTRY OF ENVIRONMENT & 

FORESTS (Department of Environment, 
Forests and Wildlife)

The Manufacture, Storage And Import Of Hazardous 
Chemical Rules, 1989

Waste Disposal Central Pollution Control Board The Hazardous & Other Wastes (Management & 
Transboundary Movement) Rules, 2016 

Environment and 
Emissions Central Pollution Control Board The Air (Prevention and Control of Pollution) Act, 

1981

Storage

PESO Static and Mobile Pressure Vessels (Unfired) Rules, 
2016

MINISTRY OF ENVIRONMENT & FORESTS 
(Department of Environment, Forests 

and Wildlife)

The Manufacture, Storage And Import Of Hazardous 
Chemical Rules, 1989

Transportation General PESO Static and Mobile Pressure Vessels (Unfired) Rules, 
2016

4 (a) 4 (b) 4 (c) 4 (d)



Recently, the petroleum ministry has suggested amendments in the Oilfield (Regulation and Development) Act, 1984 (the Act) via Oilfields (Regulation and Development) 
Amendment Bill, 2021 (draft amendment bill) by including hydrogen in the definition of ‘mineral oils' to enable the government to grant a license for its exploration and production 

while promoting ‘ease of doing business' in the country. This has prompted a push for a streamlined regulation of hydrogen in India through a well-defined legal 
framework.

https://mopng.gov.in/files/Whatsnew/website_0001.pdf

Value Chain Classification India
Agency Regulation

Transportation Transportation by Gas 
Cylinder PESO Gas Cylinder Rules 2016

End Usage
Imports

MINISTRY OF ENVIRONMENT & FORESTS 
(Department of Environment, Forests and 

Wildlife)
The Manufacture, Storage and Import of Hazardous 

Chemical Rules, 1989 

FCEVs MoRTH Automative Industry Standard and other Technical standards

Existing Regulatory Landscape of the Hydrogen Value Chain in India

https://mopng.gov.in/files/Whatsnew/website_0001.pdf


Regulatory Gap Identification Matrix

REGULATIONS INDIA USA UK AUS IDENTIFIED GAPS IN INDIA

1. 
Pr

od
uc

ti
on

Explosive / Hazardous Good Management

× Clean Hydrogen Production Standard

Environment Related Regulations and/or Regulations on Emissions

Clean Hydrogen Production Standard ★

Explosive/ Hazardous substance management in Workplace/Accident Prev

Waste Disposal 

Regulations for manufacturers of industrial chemicals

2.
 S

to
ra

ge

Regulations for designing storage vessel

× Environment and related regulations
× Liquid storage provisions

Regulations for granting storage permissions/licenses for hydrogen

Safety regulations for storage at work

Control of operations of storage facility

Environment and related regulations

3.
 T

ra
ns

po
rt

at
io

n

Rules for control/Risk Assessment over transportation of explosives ★ Transportation via Pipelines is regulated by 
PNGRB. Current scope of PNGRB does not include 
Hydrogen but amendments are underway to 
include H2 under the Act.

★ In India, PNGRB regulates Safety plan for Gas 
Networks. However, inclusion of hydrogen under its 
purview is not done yet.

× Transportation via Waterways
× Hydrogen blending guidelines.
× GSR to be amended for hydrogen dispensing

Transportation via Gas Cylinders

Transportation via Pipelines ★

Transportation via Road

Transportation via Rail

Transportation via Inland Waterways

Safety plan for Gas Networks ★

Import Regulations

Hydrogen blending guidelines

4.
 E

nd
 U

sa
ge Electricity Generation

Regulations for:
× Auxiliary Power, Alternative Power Supply
× Electricity Production

Export-Import

Chemical and Industrial Use ★

Transport Use

Source: ICF Research and Analysis



Technical Standards- hydrogen value chain in India & globally

Components International Standards Indian Standards (if 
Present)

PR
O

D
U

C
TI

O
N Electrolysis ISO 22734-2019

IS 16509:2020 
standard for electrolytic hydrogen 
production

Safety of Hydrogen systems NFPA 2
IS 16749 : 2018
Basic considerations for the safety 
of hydrogen systems



Components International Standards Indian Standards 

ST
O

RA
G

E

Safety requirement for hydrogen 
storage/compression/and 
delivery system

NFPA-2 (Hydrogen Technologies Code) 
-

Facilities for production from fire 
hazards

NFPA 55
29 CFR 1910.103 -

Liquid Hydrogen storage

EIGA 06/19
Safety in Storage, handling and distribution of 
Liquid hydrogen
CGA P-12, NFPA 55

-

Portable liquified H2 containers/ 
tanks IS/ISO 13985:2006(EN) is under draft SMPV rules

Portable compressed H2 
containers/tanks ISO 7866 & ISO 9809-1,2,3 & ISO 11119-1,2 & 3 SMPV rules/ GSR

Stationary liquified hydrogen gas 
containers and tanks

ISO 15869- Gaseous hydrogen and hydrogen 
blends -

Technical Standards- hydrogen value chain in India & globally



Technical Standards- hydrogen value chain in India & globally

% Components International Standards Indian Standards

TR
A

N
SP

O
RT

A
TI

O
N

H2 in pipeline ASME B31.12
Hydrogen piping and pipelines

Relevant parts of ASME 31.12 to be
adopted for hydrogen blending of 
more than 20

Portable liquified hydrogen containers 
& tanks ISO 13985:2006 SMPV rules

Portable compressed hydrogen 
cylinders, containers & tanks ISO 7866 & ISO 9809123 SMPV rules, GSR

Stationery liquified hydrogen gas 
container & tanks ISO 15869 & ISO 21029-1/2018

H2 in fuel systems

ISO 12619 Road vehicles-
CGH2 and hydrogen/natural 
gas blends fuel system 
components

-

EN
D

 U
SE

Gaseous Hydrogen Fuelling Stations 
Design, installation, commissioning, 
operation, maintenance, safety 
performance etc

ISO 19880
Gaseous Hydrogen Fuelling
Stations

-

IS 16061 (Part 2) : 2016
Hydrogen fuel - Product 



Recommended Changes Required in The PNGRB Act , 2006 (1/2)

S.No Section of the Act Recommendation

1 Section 11 - Functions of the 
Board

It is recommended that blending of hydrogen in natural gas is expressly included in the 
above section as part of the functions of the board

2 Section 2 - Definitions 

It is recommended that natural gas blends (with hydrogen) be notified under this 
section

Given the fact that all regulations stemming from the Act, utilize the term “Natural Gas”, 
it is proposed that the definition of Natural Gas be expanded to include “Blended 
Natural Gas” within the umbrella term of “Natural Gas”. 

It is also suggested to have a separate definition for blended natural gas.

3 Section 14: Register

It is suggested that Section 14 of the PNGRB Act be amended to explicitly incorporate 
hydrogen-related activities within the scope of the Petroleum and Natural Gas Register. 

Specifically, subparagraph (a) should include entities engaged in marketing hydrogen 
and establishing and operating hydrogen related infrastructure including storage 
infrastructure.



Recommended Changes Required in The PNGRB Act , 2006 (2/2)

S.No Section of the Act Recommendation

5 Section 17: Application for 
Authorisation

Modify existing clauses (1) and (2): Include “or hydrogen” after “natural gas” to 
explicitly encompass hydrogen blending within the purview of authorization 
requirements for both common/contract carrier pipelines and city/local distribution 
networks.

6 Section 61: Power of the Board 
to make Regulations

Additions to be made in order to empower the board to make regulations and include 
hydrogen in its purview:
•Technical specifications and safety protocols for hydrogen storage and blending 
infrastructure.
•Blending ratios and quality standards for hydrogen-natural gas mixtures.
•Monitoring and reporting requirements for hydrogen blending operations.
•Certification and accreditation frameworks for relevant entities and equipment.
•Economic and financial incentives for promoting hydrogen blending projects.
•Any other matter necessary for the effective implementation of hydrogen blending in 
India. 



PNGRB Regulations (1/2)

Authorizing Entities to Lay, Build, 
Operate or Expand City or Local 

Natural Gas Distribution 
Networks

•T4S to be modified
•Persons technically qualified in 
hydrogen to be part of projects 
involving hydrogen blending.

Determination of Transportation 
Rate for CGD and Transportation 

Rate for CNG

•Hydrogen blending infrastructure 
and equipment to be included in 
computation of net fixed assets

•Volume of blended natural gas to be 
included For the determination of 
transportation rates

Access code for City or Local 
Natural Gas Distribution 

Networks

•The threshold limit and acceptable 
ranges of pressure for gas 
parameters at the entry point for 
blended natural gas and hydrogen 
should also be mentioned and 
populated in the Schedule-VI of the 
regulation

Regulations in which Amendments have been suggested

Petroleum And Natural Gas 
Register

•Parts I, III, and V need amendment to 
add blended natural gas along with 
natural gas.

Authorizing Entities To Lay, Build, 
Operate Or Expand Natural Gas 

Pipelines

•Expanding the applicability to 
entities desirous of laying, building, 
operating or expanding blended/non 
blended hydrogen pipelines or 
preparing fresh regulations for this 
purpose. 

•Quality of service standards is 
supplemented as appropriate for 
pipelines transporting blended 
natural gas



PNGRB Regulations (2/2)

Regulations for which 
Testing is Recommended

Technical Standards and 
Specifications including Safety 

Standards for City or Local Natural 
Gas Distribution Networks

•Conduct test and pilots for 20% H2 
blending for the following

A) Minimum test pressure
B) Inter-distance between various 
facilitates required at CGS.
•H2 blending skid and other relevant 
infrastructure should be included in the list 
of facilitates at a city gas station (CGS).
•Relevant portion of B31.12 to be included 
when blending is more than 10%

Access Code for Common Carrier 
or Contract Carrier Natural Gas 

Pipelines

•Conduct pilot projects and determine 
quantified CV bands.
•It is advised that parameter limit with 
respect to blended hydrogen is also added 
to the Schedule for establishing gas quality 
specifications with respect to blended 
natural gas



Existing and Planned Hydrogen Regulatory Frameworks and Certification Systems

Government Name Purpose Product Status Criteria

Australia Guarantee of Origin 
certificate scheme Voluntary Hydrogen, hydrogen carriers Under development

No eligibility criteria. The only requirement is to implement an emissions 
accounting methodology for the hydrogen produced

Canada Clean Hydrogen 
Investment Tax Credit

Regulatory, access to tax 
credits Hydrogen, ammonia Under development

Production below certain emissions intensity levels (<0.75, 0.75-2, 2-4 g CO2-
eq/g H2). For ammonia, only one emissions intensity level is defined (<4 g CO2-
eq/g H2-eq)

Denmark Guarantee of Origin 
certificate scheme Voluntary Hydrogen, hydrogen – based 

fuels Operational Production from renewable electricity

European
Union

Renewable Energy 
Directive II

Regulatory , count against 
renewable energy targets

Hydrogen, hydrogen – based 
fuels

Operational ( certification 
under development )

Production from renewable electricity (or grid electricity with <65 g CO2-
eq/kWh) meeting criteria on temporal and geographical correlation and 
additionality of renewable generation.

France France Ordinance No. 
2021-167

Regulatory, access to 
public support programs Hydrogen Under development

“Low-carbon hydrogen”: production with emissions intensity <3.38 g CO2-eq/g 
H2. “Renewable hydrogen”: production with emissions intensity <3.38 g CO2-
eq/g H2 and renewable sources

Japan Basic Hydrogen Strategy Regulatory , access to 
public support

Hydrogen, hydrogen – based 
fuels Under development Production with emissions intensity <3.4 g CO2-eq/g H2

Korea Clean Hydrogen 
Certification Mechanism

Regulatory , access to 
public support Hydrogen Under development Production with emissions intensity <4 g CO2-eq/g H2.

India Green Hydrogen Standard 
for India

Regulatory , access to 
public support Hydrogen Under development Production from renewable energy with emissions intensity <2 g CO2-eq/g H2.

Italy Guarantee of Origin 
certificate scheme Voluntary Electricity and renewable 

gases(incl. hydrogen) Operational Production from renewable sources

Netherlands Guarantee of Origin 
certificate scheme Voluntary Hydrogen Operational Production from renewable electricity

Spain Guarantee of Origin 
certificate scheme Voluntary Renewable gases (incl. 

hydrogen) Operational Production from renewable electricity

United Kingdom Low Carbon Hydrogen 
Standard

Regulatory , access to 
public support Hydrogen Operational ( certification 

under development ) Production with emissions intensity <2.4 g CO2-eq/g H2.

United Kingdom Renewable Transport Fuel 
Obligation

Regulatory , access to 
public support Hydrogen (use in transport) Under development

Production from renewable energy (excluding bioenergy) with emissions 
intensity <4.0 g CO2-eq/g H2.

United States Clean Hydrogen 
Production Std; Tax Credit 

Regulatory , access to 
public support Hydrogen Under development

Production below certain emissions intensity levels (<0.45, 0.45-1.5, 1.5-2.5, 
2.5-4 g CO2-eq/g H2) eligible for different levels of investment tax credits 
support.



Case Study: 
UK Hydrogen Strategy

• Recent Developments
• Supportive Policy and Regulatory Frameworks
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Recent UK H2 Developments

Source: Hydrogen Net Zero Investment Roadmap , Strategic Decision

The Hydrogen Strategy Delivery Update (December 2023)

➢Sets out the approach to developing a thriving low carbon hydrogen sector in the UK to meet 
increased ambition for up to IO GW of low carbon hydrogen production capacity by 2030.

The Hydrogen Production Delivery Roadmap (December 2023)

➢Sets out how UK expects the hydrogen production landscape to evolve towards 2035, and the 
key opportunities and challenges that they may face.

The Hydrogen Transport and Storage (T&S) Networks Pathway (December 
2023)

➢Sets out the next steps in UK’s vision for the strategic development of hydrogen T&S 
infrastructure.

The Government Response to a consultation on hydrogen blending 
(December 2023)

➢Sets out a strategic policy decision to support blending of up to 20% hydrogen by volume into 
the GB gas distribution networks, if enabled

The CCUS Vision (December 2023) sets out government's vision for the UK 
CCUS sector in the 2030s.

Based on current evidence, 
government sees potential 
strategic and economic value in 
supporting the blending of up to 
20% hydrogen (by volume) into 
the GB gas distribution networks. 
Any government support for 
blending would aim to reduce 
production and system costs 
whilst facilitating the growth of 
the hydrogen economy. 

Analysis for the UK Hydrogen 
Strategy shows that low carbon 
hydrogen could play a key role in 
UK energy system potentially 
becoming comparable in scale to 
existing electricity use by 2050

https://assets.publishing.service.gov.uk/media/65ddc51dcf7eb10015f57f9b/hydrogen-net-zero-investment-roadmap.pdf
https://www.gov.uk/government/publications/hydrogen-blending-in-gb-distribution-networks-strategic-decision
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Supportive Policy and Regulatory Enviroment

Hydrogen Blending • Positive strategic decision to support the blending up to 20% hydrogen by volume by into the GB gas distribution 
networks

Hydrogen Infrastructure

• In December 2023, UK set out their ambition to support up to 2 storage projects at scale and associated regional 
pipelines in construction or operation by 2030.

• Following the recommendation of the National Infrastructure Commission, UK has announced support in principle 
for a hydrogen core network, to help build a competitive hydrogen market

Regulations

• The Low Carbon Hydrogen Certification Scheme is being developed to give producers a reliable method to 
demonstrate sustainability credentials of low carbon H2

• UK established the Hydrogen Regulators Forum in January 2022 to determine current and future non-economic 
regulatory responsibilities across the hydrogen value chain.

• There is also an ambition for the new National Energy System Operator (NESO) to take on strategic planning 
activities for hydrogen transport and storage infrastructure from 2026, subject to further scoping work. 

• In the absence of a framework for offshore hydrogen pipelines and storage, in September 2023, DESNZ 
introduced secondary legislation to extend existing offshore oil and gas pipeline and storage regulatory 
frameworks to cover Hydrogen. 

• Thus, relevant oil and gas responsibilities for OPRED and the NSTA now extend to hydrogen pipelines and storage 
infrastructure. This legislation came into effect on 27 September 2023.



Thank You
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