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Advancing global energy transformation by designing and deploying scalable, high- @

Y
'

impact solutions grounded in both techno-economic rigor et
1 (2
~ 7 decades of Architecting marquee industrial-scale projects across chemicals
experience in engineering, , Clean energy, carbon capture, CO, to value, hydrogen,

technology and consulting gasification systems, steel and cement

@ (4]
1000+ clients in over 20 countries; several Thought leadership in shaping the
Fortune 500 clients Decarbonization policies and
technology narratives
(5]

End-to-end solution providers with a comprehensive team of Business consultants,
technologists, engineers, and economic & commercial experts
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Dastur Energy Value Proposition @DASTUR

ENERGY

Design & Solutions Technology & Engineering
Concept, Market Model, Technology Licensing, IP &
Policy, Feasibility, System Knowhow, Basic Engineering / : :
Design oDP Decarbonization Clean Energy

D } Carbon Capture Systems Coal Gasification

DASTUR
ENERGY CO, Transport — Clusters H,, Ammonia, Methanol
& Grids and Derivatives
EOR & Sequestration Fuel Blends
Economics & Finance Formulating Strategies

Carbon to Value

for Policy Development (Methanol, Mineralization)

Clean Power Systems

Techno-Economics, FEED,

pre-FEED Policy Framework, Implementation

and Regulatory Support
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Our Global Footprint @DASTUR

ENERGY
Dastur International Inc. Dastur Engineering International GmbH
New Jersey Dusseldorf
P: +1 201 261 2300 P: +49 211 178 540
E: us@dastur.com E: duesseldorf@dastur.com

/ NTTe—_ .
- M. N. Dastur & Co (P) Ltd.
Kolkata

. P:+91 33 2225 5420 / 0500
- E: kolkata@dastur.com
N

—r

Dastur Energy Inc. 7 I\ A [\ %> <N

Austin, TX S A e\ LB N Dastur Energy Pvt Ltd.
P: +1 (512) 823 0398 RS <= Kolkata

E: info@dasturenergy.com < | N\ N Viai e d P: +91 33 2225 5422 /0501
%7 N7/ E: info@dasturenergy.com

P: +971 55 8721160 b4 '
/. E: abudhabi@dastur.com
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ﬁ Our Selected recent Experience in Industrial Scale Decarbonization Across the Globe @DASTUR

USTDA

U.S. TRADE AND DEVELOPMENT AGENCY IndianOil

Feasibility for CCU- 0.7
MTPA CO, capture from
Refinery SMR

CO, disposition - CO,
EOR and Food Grade
utilization

Roadmap for CO,
emission avoidance

IndianQil

Feasibility for CCUS - CO,
capture at 3 IOCL refineries

Utilization of captured CO,
for alternative fuel - marine
and aviation sectors

Techno economics , Policy,
Environment, Social, Risk
Analysis of CCU value chain

@airLiquide

0.9 MMTPA CO, capture
from Merchant SMR

FEED Engineering, Class 3
cost estimate, CO, Life
Cycle Analysis

Enabling production of 100
ktpa of clean hydrogen

®

AT SAIL

Decarbonisation
Strategy for multiple steel
plants

Steel growth with reduced
carbon footprint

GHG mapping and
reduction roadmap

CLIMATE
POLICY
INITIATIVE

0

CCUS in Decarbonization
of Indian ISPs

Carbon Capture in BF-BOF
based ISP, CO, to X, CO,
Storage

Policy review, Carbon
Markets, techno economics
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/ CLEVELAND-CLIFFS INC.

3 MMTPA CO, capture from
a steel plant with H,
production optionality

Pre-FEED Engineering,
Class 4 cost estimate, CO,
Life Cycle Analysis

Assistance in securing
Govt. funding

puke &
ENERGY.

Techno-economic
assessment of 3.6 MMTPA
CO, capture

Decarbonization of 618
MW IGCC power plant

Assistance in securing
Govt. funding

A

ArcelorMittal

Techno-economic
assessment of 2
MMTPA CO, capture

H, based DRI making —
options for switching
from natural gas to H,

ENERGY



CCUS Policy & Implementation
Roadmap for India

nastim NITI Aayog

https://tinyurl. com/29a5k985

Milestone report on CCUS in India published in
2022 highlights key areas of Policy, Technology,
Regulation, and Financing Framework

*

L Y 4
ﬁ Our Thought Leadership in Industrial Decarbonization Initiatives

CCUS Technology Gap

Assessment for G20

2@

)

DASTUR
ENERGY

Carbon Capture,
Utilization and Storage (CCUS)
Technology Gaps and
International Collaboration

https://tinyurl.com/ h

Technology-focused report published in 2023 during India’s
G20 presidency highlights areas of Technology, Economics,
Policy & Collaboration Ecosystem essential to advance CCUS

DDAST UR

ENERGY

CCUS in Decarbonizing
India’s Steel Sector

Role of Carbon Capture, Utilization,
and Storage in Decarbonizing India’s
Steel Sector

December 2025

CLIMATE / Ii ‘»
POLICY DASTUR
INITIATIVE SED FUND ENERGY

https://tinyurl.com/3tnehwdk

Decarbonization of BF-BOF based ISPs through
Techno-Economically Viable CCS — a key imperative
for Net Zero Goals for Iron & Steel Sector in India

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential



https://tinyurl.com/29a5k985
https://tinyurl.com/48a3bhs4
https://tinyurl.com/3tnehwdk

Indian
refineries &
Emissions
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INDIA'S REFINERIES

CAPACITY (MMTPA)

* © e
@J Panipat 150 | ) Mumbai 12.0
indianoil | @ Mathura 80 | Kochi 15.5
© Barauni 6.0 |
‘ @ Haldia 80 | | BPCL TOTAL 27.5 HARYANA *
‘ © Paradip 15.0
© Guwahati 1.0 |
@ Bongaigaon 2.7
© Digboi 0.65 @ @ Mumbai 9.5 Rajasthan Refinery,
g : N % ® visakh 15.0 Barmer (HRRL)
© Koyali (Gujarat) 13.7 (Vizag)
| locToTAL 69.0 | | HPCLTOTAL 245 | &
S (Gujarat)
o P o RPN
Reliance @ Jaminagar (OTA) 830 ‘NAYARA @ Vadinar (Jamnagar) 20.0 @ Jainiagat (Sez)
@ Jamnagar (SEZ) 35.2 ENERGY Vadinar
— — — (Jammagar)
RIL TOTAL 58.2 NAYARA TOTAL =
— . £} Mumbai
s B MRPL (ONGC Group) NRL (Numaligarh Refinery Ltd.) ‘Q Mumbai
MRPL Q Mangalore 15.0 } @ Numaligarh
MRPL TOTAL 15.0 | | NRLTOTAL
NS e ok T
/\ CPCL (Chennai Petroleum Corp. Ltd.) ’ HMEL (HPCL-Mittal Energy Ltd.) Arabian
ae Sea Q Mangalore
SDOL | @ Chennai (Manali) 10.5 HMEL @ Bathinda 113 ‘
CPCL TOTAL 10.5 ‘ HMEL TOTAL 11.3 J
®
| - Kochi
BINA ‘ @) Bina (Sagar, MP) 7.8 ‘ | oncc @ Tatipaka (Kaklnada) 0.07
BINA TOTAL 7.8 J ONGC TOTAL 0 07

OTHER / UPCOMING
* Rajasthan Refinery, Barmer (HRRL) 9.0

All capacities in MMTPA

* Cauvery Basin Refinery (CBRPL), Nagapattinam 9.0

€D Bathinda

Indian Ocean

Background of the Indian Refinery Industry & Emissions Challenge

; e Mathura .

o Bongaigaon o Digboi
© Guwahati
Barauni
9 @ Numaligarh
Bina
(Sagar, MP) © Haldia
e Paradip
@ Visakhapatnam
* (Vizag)
@ Tatipaka (Kakinada) LEGEND (BY COMPANY)
@ Indian Oil Corporation (10C)
Bharat Petroleum (BPCL)
Bay of @ Hindustan Petroleum (HPCL)
i i |
y @ Chennai (Manali) Bengal @ Reliance Industries (RIL)
@ Nayara Energy
@ MRPL (ONGC Group)
@ NRL (Numaligarh Refinery Ltd.)
Cauvery Basin Refinery @ CPCL (Chennai Petroleum)
(CBReL), Nagapattiiam @ HMEL (HPCL-Mittal Energy)
&, BINA (BPCL - Oman Oil JV)
@® ONGC

* Upcoming (HRRL)
Upcoming (CBRPL)
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~7% of India’s GHG Emissions

India’s O&G sector, dominated by 260
MMTPA refineries emit ~250 MMTPA
CO2eqg. GHG presently

50-60 MMTPA Refinery expansions

Committed and ongoing projects take
India to 310-320 MMTPA by 2030-2035

Emissions expected to double
in a decade

Emissions could reach 450-500 MMTPA
by 2030-2035

CCUS is the key decarbonisation
lever

BAU emissions curve unlikely to be
tilted by non CCUS initiatives
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The CCU playbook

S)

DASTUR
ENERGY

D

CCU PLAYBOOK FOR INDIAN REFINERIES

— SIX SUCCESS FACTORS FOR COMMERCIAL VIABILITY ——

MAXIMISE CAPTURE

Target 30-40% of
refinery CO, emissions

PRIORITISE HIGH-CO, STREAMS

Capture from 15-25% CO,
streams: HGUs, FCCs
and boilers

SECURE COMPETITIVE
GREEN HYDROGEN

Low-cost RE power to
achieve green H,
cost ~USD 4-5/kg

USD 4-5/kg

GREEN H,

LOW-CARBON 'Sk
METHANOL

PRODUCE DEEPLY
DECARBONISED METHANOL

=>70%

LOWER GHG EMISSIONS
vs FOSSIL BENCHMARK

MONETISE MARITIME
INCENTIVES

v EUETS
+ FuelEU Maritime
+/ Green Corridors

LEVERAGE STRATEGIC
POLICY SUPPORT

v/ CAPEX Subsidy
+/ OPEX Benefits
v/ Carbon Credits
v Preferential Finance

°© 0 0

The refinery CCU playbook is contingent upon the successful

alignment of six interdependent value drivers.

Feasibility Study for CO2 Capture, Transport, and Utilization (55196-001) | Proprietary & Confidential
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2.5-3.0 MMTPA refinery -
emissions profile and CO, capture thesis

Focus on high-concentration, high-volume sources to maximise capture value

ﬁ&. Refinery GHG Inventory

<Cf$ CO, Capture Thesis

HGU Targeted Capture

27-30%

Total Refinery of total refinery

CCU Project Design for a North-East refinery of India

40 - 45%

Emissions CO, emissions
Others 2 500 - 3,000 >
50%
SR TPD CO,e A 4
ficos 1,000 - 1,200
Typical for a m TPD CO,e
2.5-3.0 MMTPA Potential CO, captured
Refinery ’ from high—cozncentration
FCC sources
18-20%
ﬂ/ﬂ_ Annual CO, capture potential
/350 - 400 ktpa
” Capturing ~40-45% of refinery CO, emissions from
: ) high-concentration sources delivers optimal abatement impact.

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential
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CCU Methanol & SAF

m@

HGU & FCC
¢ Electrolyser Unit
Capture Unit 150 - 175 TPD

(320 - 360 MW)

1,000 - 1,200 TPD

co, [hs |

b }

eMethanol Unit —» | 300 TPD eSAF Unit
Methanol
750 TPD s 125 TPD
v

g
450 TPD 125 TPD

| |
S E-N 2 =

Marine Fuel Market Aviation Fuel Market

enabling access to global transport fuel incentives

@ ~70% lower lifecycle emissions vs fossil benchmark fuels,
(FuelEU Maritime, EU ETS, SAF mandates and green fuel premiums).
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CO, to Fuels Market offer opportunities for product line diversification for refineries’ @

. . . oy DASTUR
meeting decarbonisation ambitions ENERGY

Y
'

Expanding Methanol & SAF Markets, Rising Demand for Low-Carbon Solutions

Global markets are expanding Rising demand requires Compliance-driven willingness
@ Strong growth outlook for methanol 9 g low-carbon supply % to pay
and SAF across key end-use sectors Decarbonisation targets and regulations Customer markets are incentivised
mandate cleaner fuels to pay a premium for low-carbon fuels

GLOBAL METHANOL MARKET GLOBAL SAF (AVIATION FUEL) MARKET

Market Size (MMTPA) 240 Market Size (MMTPA) 605

@ Conventional SAF / Jet fuel “ L ~8%
. ~42%

@ Conventional

B Low-carbon / Renewable B Low-carbon SAF of total
of total
334
|
Low-carbon methanol 1 Low-carbon SAF L
~58% ~92%
CAGR © CAGR ?
~1% o of total ~0.3% & of total
of total 54 /° of total ~78 A’
(2024-2035) (2024-2035)
2024 2035 2024 2035
Key Demand Drivers Key Demand Drivers
: 2 Aviation Blending mandates Corporate Growing air
Marine fuel Chemicals & Fuel for road Energy = ® @
@w blending & derivatives @ transport @ applications W Hecwbanisstion @ (ReFuelEV, CORSIA == nat:zeo i
mandates ICAO LTAG) commitments demand

POLICY PUSH IS ACCELERATING LOW-CARBON FUEL ADOPTION

S T — BT — Compliance-driven willingness
ue aritime andates (Global) to pay a premium
* GHG intensity reduction targets * Carbon pricing for shipping * ReFuelEU Aviation, UK Mandate,

* Incentivises low-carbon methanol * Creates direct economic value CORSIA, ICAO LTAG Attractive economics for low-carbon
in marine fuels for low-carbon fuels * Drive demand and premium for methanol and SAF projects
low-carbon SAF

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential




Indian refineries benefit from a mix of CCU policy drivers @DASTUR

ENERGY
Policies driving CCU Readiness for Indian Refineries
. « Design projects in alignment with global, national and regional policy drivers to unlock value and de-risk investments « -
o,
GLOBAL POLICY ECOSYSTEM 111l INDIAN NATIONAL POLICIES
° EU ETS e Creating demand : ° CCUS BUDGET Support / CCUS Mission — ° Erabling domestic
. USD 2.2 Bn fund through Budgetary Support n
° FuelEU Maritime pull and compliance m funding, carbon
,” pressure for low-carbon ° Indian Carbon Markets — Carbon Credit monetization and

° IMO GHG Net Zero Framework methanol and SAF Trading Scheme (CCTS) clean hydrogen

across global markets supply for CCU
@ ReFuelEU Aviation . @ usD 1.8 Bn National Green Hydrogen

i.g Mission / SIGHT Scheme

Policies Powering

CCU Projects in
@ UNITED NATIONS UNFCCC FRAMEWORKS i m REGIONAL ASSAM GOVT INCENTIVES
Article 6 — Voluntary Carbon Markets e Unlocking global i Q Integrated Clean Energy Policy e Lower capex,

Joint Credit Mechanism for sharing So=ce=abon €2 Industrial and Investment Policy reduce risk
markets and cross-

AN
©)
\
© 00

D & credits across countries for NDC compliance 5 2 e through strong state-
~7 N~ :
OB ot Ottt 3 border credit o Tax, Capital, Power Incentives & Subsidies (! aabugaand
2 A a.n s opportinities for €2 Special Economic Zone (SEZ) support facilitation support
Reduction Scheme for International Aviation CCU projects

(Of':’ Policy-aligned project design maximizes incentives, ensures compliance, and strengthens offtake visibility

Positioning CCU projects in Indian refineries for long-term resilience and superior returns

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential
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Fuels

E-Methanol
Recycled
Carbon Fuel

@

70%

Low emissiveness
required on
Well-to-Wake basis
to avail EU RED Il
carbon credit
incentives

©@

RED Il requires 270%
GHG reduction vs.

fossil comparator on a
Well-to-Wake basis.

70%+ Reduction
is the Gateway

in gm CO, eq./ MJ
Considering Methanol LHV is 19.9 MJ/kg

Unlocking carbon credits is critical lever for establishing viable business model for e

‘ <—— Emissions from inputs ——»

CO, Capture -
Heat

a Every Emission
O Source Matters
Inputs, utilities, transport,
combustion and use/fate
determine lifecycle
emissiveness.

Steam

Emissions from Emissions Emissions Total
transport/ from from existing Emission from
Green b;-Rred, distribution combustion use/fate use of fuel
H b Green Hydrogen i c 0:2 Capture Helps, v LCA Pr(fcision
2 is a Major Driver ‘ But Not Enough J-Q Df.'t.erf'r-nnes
Eligibility

Largest upstream
contributor—renewable
power and electrolysis
efficiency are critical.

CO, capture cuts process
emissions, but all other
lifecycle emissions must
be minimized.

Accurate data, factors,
allocation and renewable
accounting are essential.

DDAST UR

ENERGY

94

-

60-73%

reduction

Emission from fossil fuel
comparator (EU directive)

©

P

RED Ill compliance enables
carbon credits, FuelEU
benefits, EU ETS advantages
and premium pricing.

Compliance

Unlocks Value

Project success is determined not by CO, capture alone, but by achieving a RED Ill-compliant Well-to-Wake
carbon intensity through rigorous lifecycle design and robust LCA accounting.

® |

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential




Project Financials and Business Model @DASTUR

ENERGY

Refinery CO, 450 — 500 1. CAPITAL SUPPORT
(Process & Flue Gas) REVENUE -~ G W -
USD Mn . ationa SUppOI’t mechanisms
CCU + Green H e Green hydrogen incentives
2
:2 (Capture, Conversion e VGF / capital subsidy support
& Synthesi -
It OPERATING COST 280 - 320 . P
USD Mn Critical to bridge viability gap
ﬁ N eMethanol & eSAF
E (Low-Carbon Transport Fuels)
— 2. OPERATING COST INCENTIVES
Maritime & Aviation Markets EBITDA 150= 150 - X
(Shipping Lines, Airlines, USD Mn e e Electricity duty exemption
Fuel Suppliers) ~ e Transmission & wheeling waiver
EBITDA IS PRE-CAPEX AND FINANCING ITEMS S SEGSHEsbucaement

’ Carbon Compliance Value
T 4 (Avoid Carbon Penalties,

MestRagulatory Qiigations) PROJECT INVESTMENT & RETURNS

REVENUE REALISATION (WILLINGNESS-TO-PAY)

e Electrolyser incentives

Reduces hydrogen cost and
improves project economics

PROJECT INVESTMENT VGF / CAPITAL SUPPORT PROJECT RETURNS
eMethanol x eSAF (CAPEX) REQUIRED (TARGET)

e
[ - )

W ._ysD 1,200/t ~USD 3,000/t
Pricing reflects compliance-driven demand in
maritime and aviation fuel markets
KEY MARKET DRIVERS

3. FINANCING STRUCTURE

e Concessional debt
e Blended finance

& ‘ . * Optimized debt-equity structure
: O <% @ USD 0.8 - 1.0 Bn ~45 - 55% ~11% MIRR
-’ . . ; Improves project bankability
FuelEU EU ETS ReFuelEU IMO Total Project Investment of Project CAPEX (12 - 13% Project IRR) 24 P I
Maritime Aviation Net-Zero and equity returns
Framework
o/ INVESTMENT CCU projects create value by converting refinery CO, into low-carbon transport fuels
THESIS that command premium pricing in compliance-driven maritime and aviation markets.

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential
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» Recommendations for CCU projects in Global refineries

DASTUR
ENERGY
Large scale refineries can realise 30-40% of emission abatement through CCU applications
‘ Growing CO,-to-Methanol and SAF markets demand CCU projects
Key Outcome ‘ Economic prudence is rooted in carefully crafting project design
Global, national and regional policies exist; this requires analysis and concurrent consideration
Rapid scale up possible for refineries with access to RE, Green H,, ports and customer markets
Commercial Implementation Development Plan
....................... -
! * Engineering and Detailed Design .
l° Procurement and Contracting |
. * Equipment Manufacturing & Delivery
| + Civil Construction & Mechanical Installation I
E ibilitv Stud « + Pre-Commissioning / Commissioning .
easibility Study my ( ___. 1620 ____, L e e e I «- 46 Months —»
V 4_ ___________ 30'36 ___________ >
Months * Operational Ramp-
* Project Preparation and Pre- Up and Stabilization
Implementation
« BDEP + Knowledge
* Front End Engineering and Design & Transfer and Final
Final Investment Decision (FID) Handover

Strategy, Technology & Finance in Energy, Metals & Mining | Proprietary & Confidential
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www.dasturenergy.com
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