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This tool is currently in draft/beta testing and we appreciate your feedback. This tool is intended to provide
indicative output based on information submitted by you, which should be used solely for reference purpose
only. The results of this tool are not intended for any commercial usage or reproduction and does not carry any
right of publication or disclosure to any other party. Users need to provide assumptions that align with
envisaged countries/ projects. A few assumptions have been pre-fixed to facilitate ease of use only. The
resulting output and its content do not constitute investment advice, financial advice or any form of
recommendation or management decision making. The output provided do not imply any endorsement,
assurance, audit or validation by us of any existing or proposed green hydrogen project of any kind or the cost
involved therein. These outputs and related content are not binding and should not be relied upon for making
any business, investment, or financial decisions of any manner whatsoever. You must exercise your own due
diligence and verify the information before making any decisions based on the output. No liability is accepted
for its use or for any inaccuracies it may contain. This tool and the resultant output is not a replacement for
detailed techno-commercial feasibility and project modelling.



Brief description




01

\

-
w

+

Identify the feedstock

Choose the raw material
(feedstock) used for
producing hydrogen, like
coal, natural gas, or
biomass
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Select the production
pathway

Determine the method
used to produce hydrogen
(pathway), such as
gasification, pyrolysis, or
electrolysis
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Input key data

Gather important details
about the feedstock and
process, like carbon
content, efficiency of
carbon capture (if used),
and type of power source
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Modelling the
emissions

Calculate the carbon
emissions using the
collected data. This
involves mapping the
energy usage to each step
in the selected feedstock
and production pathway to
estimate CO2 emissions

Developing hydrogen production pathways involves a 5-step process integrating user
selection, data inputs and GHG emission modeling
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Output — CO2e per
yield of Hydrogen
produced

Present the carbon
emissions as kg CO,
equivalent per kg of H,
produced. This helps
understand the
environmental impact of
different hydrogen
production methods

Note: Entire lifecycle emissions have not been considered in this tool, The proposed tool will estimate only the process emissions (Scope 1). Emissions from Scope 2 and 3 sources are highly specific to the particular country and
industry in question and will entail a detailed and specific study in that regard



Developing hydrogen production pathways involves a 5-step process integrating user
selection, data inputs and GHG emission modeling

Selection of pathways & key data input
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Key steps for working with the GH carbon accounting tool

1. Pathway Selection Select your hydrogen production method (e.g., Gasification, Electrolysis).

2. Enter Feedstock and Target Production Input type of feedstock and target hydrogen amount.

Calculates energy requirements per step and applies carbon intensities

3. Energy and Carbon Calculations
for energy sources.

4. Result Provides total Scope 1 and 2 emissions and hydrogen carbon intensity.



Key steps to navigate through the projectrisk tool (1/4)

Step 1:
Read the introduction to the tool and click on the “Next” button

HYDROGEN CARBON ACCOUNTING TOOL

About this tool
The tool was developed under the ISA-ADB project under the Phase 2 project ‘Ecosystem readiness assessment for production and utilisation of green hydrogen’.

This interactive tool helps assess scope 1 and scope 2 emissions caused due to production of hydrogen development using various feedstocks (like coal, natural gas, biomass, water efc ) and
various pathways (like gasificaction, gasification with carbon capture, pyrolysis, electrolysis etc.) as applicable. The fool can be useful to project developers and policymakers to analyse the
breakup of scope 1 and scope 2 emissions of the proposed hydrogen preduction method, which in-tum can help in gauging the eligibility for subsidies or developing policy support mechanisms.
The tool does not compute scope 3 emissions and life cycle emissions as the computation of those parameters are highly project specific.

The tool's outputs are generated based on assumptions entered by any user, across several key parameters:

1. Hydrogen production pathway: Considers inputs regarding the proposed pathway or method of hydrogen production, like gasification (with or without carbon capture), electrolysis etc.

2. Feedstock: Considers the applicability of a variety of feedstocks which may be used for hydrogen preduction, like coal, natural gas, biomass, water eic.

3. Energy content: Energy content or calorific value of different feedstocks, as applicable, may be provided by the user.

4. Emission intensities: The emission intensities of each feedstock can be provided by the user, or default values may be considered, as per the user's choice.

5. Electricity mix: Electricity generation mix of the country may be provided by the user, which may comprise of several electricity generation sources like renewables, coal, nuclear etc. Default
values may also be chosen, if desired, by the user.

Disclaimer

This tool is currently in draft/beta testing and we appreciate your feedback. This tool is intended to provide indicative output based on information submitted by you, which should be used zolely for
reference purpose only. The resulis of this tool are not intended for any commercial usage or reproduction and does not carry any right of publication or disclosure to any other party. Users need to
provide azsumptions that align with envizaged countries/ projects. A few assumptions have been pre-fixed to facilitate eaze of use only. The resuliing oufput and its content do not constitute
investment advice, financial advice or any form of recommendation or management decision making. The output provided do not imply any endorsement, assurance, audit or validation by us of
any existing or proposed green hydrogen project of any kind or the cost involved therein. These outputs and related content are not binding and should net be relied upon for making any business,
investment, or financial decisions of any manner whatsoever. You must exercise your own due diligence and verify the information before making any decisions based on the oufput. No liability is
accepted for its use or for any inaccuracies it may contain. This tool and the resultant output is not a replacement for detailed techno-commercial feazibility and project modelling.

Acknowledgement
Project Team: (ISA-ADE TA) Dr Mridula Bharadwaj. (154) Ramesh Kumar Kuruppath (Chief of Unit - PPIC), 5 Gautham.

Technical Reviewers: Ashish Khanna (Director General, ISA), Dr Pradeep Tharakan (Director, Energy Transition, ADB), Tron Andre Svanes (Energy Specialist, ADB)
The International Solar Alliance extends itz gratitude to Emanuele Biance, Energy Specialist, ADE for hiz valuable feedback during the course of the project.



Key steps to navigate through the project risk tool (2/4)

Step 2:

Read some of the definitions, principles and colour codes and click the “Next” button to proceed further

HYDROGEN CARBON ACCOUNTING TOOL

Scope 2 Emizzions

Indirect ermizzions from conzumption of purchazed electricity, steam, heating, and cooling. Affected bu energy zource.

Hudrogen Carbon [ntensity

Carbon emizzions [kg CO2e] per kg of hudrogen produced. Lower walues indicate cleaner production.

Methods of Hedrogen Production
1 Gasification

Carrverts coallbiormass inta H2 and CO with contralled axwgen and steam. High Scope 1emizsions.

2. Gaszification with Carbon Capture

Sirnilar to gaszification but includes CO2 capture and storage. Lower Scope 1 emissions.

3. Electrolysis

zez electricity to zplit water into H2 and D2, Erniszions depend on electricity source innpacting Scope 2.

4. Purolusziz

Decomposes organic materials at high termperatures to produce HZ and =olid carbon. Potentiallw lower Scope 1emizsions.

Using the Hydrogen Production Tool
What this Tool does?

Calculates carbon emizsions [Scope 18 2] and carbon intensity for hudrogen production pathesans.

How it helpe?

Iforme about the sustainability and environmental irmpact of hydrogen production, aiding in decizion making.

Working of the Tool
1. Pathway Selection

Select vour bwdrogen production method [e.g., Gasification, Electroluaiz).

2. Enter Feedstock and Target Produchion

Input hupe of Feedstock and target budrogen amount.

3. Energy and Carbon Caloul ations

Calculates energy requirernents per step and applies carbon intenzities for energy sources.

4. Result

Provides tatal Scope 1and 2 emissions and budrogen carbon inkensiby.

Limitations of the Tool
1. Azsurnptions Accuracy

Depends on data inputs and azsumptions. Changes in efficiency, feedstock quality, and practices can affect accuracwy.

2. Ernergu Source Y ariability

Carbon intenzit of electriciby varies by source [renewable va Fozsil fuels).

3. Technological Changes

Advances in technology or changes in CO2 capture rates can make azsurnptions outdated.

4. Scope Limitationz

Focuzes on emizsions. not considering other impacts like water use or land degradation.

5. Global Benchrmarks and Corvverzion Factors

| 1zez global benchrnarks and conversion Factors; resultz provide a high-level indication.

Cell legends

Action
Uzer input or azsumption or drop down- o be added by the user

Derived, not to be changed

Rezearch based input, not o be changed

ot to be edited ! changed

'\

Indicative
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Key steps to navigate through the project risk tool (3/4)

Step 3:

Enter the desired inputs from either the drop-down lists or the marked cells.
DO NOT change the cells which are marked default or active.

Click on the “Submit” button once the desired values are entered.

Change (if desired)

HYDROGEN CARBON ACCOUNTING TOOL 4 Feedstock carbon intensity - CO2

Choase ->

Model default ]
Not to be edited
User inputs Model default Not to be edited Coal

Natural Gas
Naphtha
Plastic(PPE)
Plastic(PE)
Biogas

Biomass - Wood
Methane

1 Pathway and feedstock selection

1.1 Pathway and feedstock selection

Select pathway Select feedstock Input target hydrogen yield
Pathway m Target hydrogen yield (kg)

Gassification Coal 20,000 Chan ge (|f desire d)

Note- From the dropdowns, select the pathway and feedstock for hydrogen production and manually enter the target
hydrogen yield per year to view the hydrogen carbon intensity. Scope 1 emissions. and Scope 2 emissions generated

Change (if desired) Do Notchange  Change (if desired)

3 Electrolysis and Pyrolysis
Only to be used with Electrolysis and P 5 scenarios
3.1 Electrolyser / Pyrolyser consumptio: Jf H2 yield
I:.

Choose >

\User defined \ Model default User defined ELICRATENRLEREETIC

Specific Energy Consumption (System) - Electrolysis KWn / kg H2 r 50.00 50.00 50.00 World Economic Forum

Specific Energy Consumption (System) - Pyrolysis kWn / kg H2 r 25.00 25.00 25.00 International Journal of Hydrogen Energy

225022
2,563.12
3,131.33
310.00
2,574.00
126
46.26
2,750.00

TYTYTYYU
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Do Not change

Change (if desired)

Model default (LB EL N Source for model defaults

2,250.22
2,563.12
3,131.33
31000
2,574.00
1.26
46.26
2,750.00

2,262.11
2,568.16
3,142.38
3,310.00
2,574.00
126
46.26
2,750.00

UK GOV DBFO Model

Climati

UK DEFRA

UK DEFRA

EIA, Methane molecular equation
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Key steps to navigate through the project risk tool (4/4)

Step 4:
View the output containing the emissions (scope 1 and 2) associated with the selected pathway and the provided inputs.
Click on “Previous” button if any change is desired in the entered values.

HYDROGEN CARBON ACCOUNTING TOOL

Pathway Feedstock
Gazsification Coal

1
CO2 [kgCO2e) (CH4 [kgCO2e] | NOx (kgCO2e) kgCOZe per
2

Soope 1 IT48E1 1 1870 aTEB42

Hydrogencarbon B et 2o 508 o6
intensity
Motes-

1. The Scope 1.and 2 emissions are reported in kgC02e. This implies
that the owverallimpact of C02, CH4 and M20 is considerad and
summed together For representation. This iz done by normalizing the
impact of gases to CO2 equivalent using the AF4 reported 100-year
GWF ie. Global Warming Potential

2. All electricity emiszions are conzidered bo be Scope 2

3. Scope 3 emissions are not included in this analysis

4. For pyrolysis, the hydrogen carbon intensity remains consistent
across different feedstocks, provided the electricity mit remains
unizhanged. Thiz iz because pyrolyziz thermally decompozes
feedstock in the absence of oxygen, producing hydrogen and salid
elemental carbon, rather than CO:. A= aresult, direct emissions are
minimal and largely dependent on the carbon intensity of the
electricity uzed.

kqCDz2e ! kg HZ ! year

However, the intenszity may vary if:
The electricity mix [Scope 2 emissions] is altered
N Scope 3 upstream emissions [e.g., Feedstock extraction, transport]
Previous arg included in future iterations

CC: Carbon Capture




THANK YOU

Contact Us
International Solar Alliance Secretariat
Surya Bhawan, National Institute of Solar Energy

Campus Gwal Pahari,
Faridabad-Gurugram Road, Gurugram,
Haryana - 122003, India

Email: info@isolaralliance.org
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