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Gasification activities in the Netherlands
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Dutch Blending Mandate

 Starting data is now 1-1-2027
« 25% reduction on the original goals
* Roughly 1 bcm of Green Gas

 Failure to comply can be fixed with a buy-out of ~450 euro/ton or 3
euro/m3 green gas

* Green Gas (SNG) needs to be injected in the Netherlands, preventing a
shift from gas usage in Denmark/Germany to the Netherlands
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TNO - Indirect Gasification
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Platform Technology MILENA-OLGA

Developed for Green Gas
production, aiming to
demonstrate

HEU Butterfly project on
production of Methane and DME
from indirect gasification

Platform further developed to
recycle complex waste streams

Project SAGITTARIUS on the
production of MeOH just granted
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ESKA - CFB gasifier on paper rejects
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STERCORE - Manure gasification to Green Gas / Char i

Court case was won by STERCORE and now they can start site preparation and
construction. Expected delivery time 12-14 months

Location in Emmen secured as site for the process.

EMMTEC engineering
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BEN - Moving bed gasifiers

Working towards SNG production
using fixed bed gasification
trains.

Parallel units to produce
sufficient syngas

Also developing H, pathways
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Torrgas / TORRANOL \'

@ Torrefaction based feedstock

k /)’, Ls. N torranol . Fast pyrolysis followed by oxygen
ool PR blown gasification to produce

A — e e N - Pathway to hydrogen

“ b = - Pathway to methanol

D | - Pathway to syngas
13 tph CO,

17.2 tph 8.2 tph Methanol
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2.8 tph bio char

a [EA https://studenttheses.uu.nl/bitstream/handle/20.500.12932/48080/MSc_Thesis_Angel Martinez_Final_Document.pdf?sequence=1&isAllowed=y
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GIDARA - HTW2.0 \

AMA project is permitted and
FEED ready

Feedstock supply, off-take and
debt financing in place

Kick start when market prices
become favourable
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AGROUNDBREAKINGALLIANCETO HELP DRIVE END-TO-END PRODUCTION
OF SAF FROM BIOMASS

SOLUTION CAN REDUCE TIME FROM FEASIBILITY STUDY TO FACILITY STARTUP BY MORE THAN 15%, AND RESULT IN A 5-10% CAPITAL COST! INGS'
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GIDARA - news

GID.ARA

J Johnson
ENERGY Matthey

o GIDARAE HTW' Gasification Technology delvers a proven, rettable v ® A FT CANS™ tachnology, codeveloped with bp offers a
ang hagh-CoOMersacn sodunion for transfomming waste-oased scalabie sclution to convert Syngas Into FT crude ang provides
feedstocis into syngos at commercal scale up to 3 50°% reduction™ in CAPEX and a three-fold mncrease n
production for the zamae zize reactoe™

¢ Enables customers to access a flaxible, scalable p.:'m.‘:,
tashaing the potential of wasts mhawc ducton of sustainable
fuesis and chemcaly

® UM cutting-edge reforming and HyCOgen™ technologies can
oozt SAF production without Incressing zold fesdstock

damang™
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SAMSUNG E&A

® Delvers end-10-end intagratad solutions across a wida range of
technologres, enhancing ComPattivenass, Mrum@ng rnsks

Honeywell
UOP

¢ Honeywell= FT Unicracking™ peocess transforms FT cude from
waste sources into fusl and can produce 3-59 more SAF™ ang
reduca costs by up to 2076 comparad to other commonly usad
FT-hydrocracking methods *

e Servas as a single point of execution for customers

¢ Honeyesll agital solutons halp snhance operational efficiency
and bankability, maamizng production uptirmes and murumizing ek
for SAF producess

IE/ HONEYWELL, JOHNSON MATTHEY, GIDARA ENERGY AND SAMSUNG E&A FORM SAF TECHNOLOGY ALLIANCE
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https://www.prnewswire.com/news-releases/honeywell-johnson-matthey-gidara-energy-and-samsung-ea-form-saf-technology-alliance-302473527.html

HoSt - CFB gasification technoloy
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Involved in HyFuelup in Portugal,
providing the back-end solution
to turn raw gas into synthesis
gas.

Supporting with engineering and
demonstrate POx technology as a
solution to overcome tar.

Planning to expand for MeOH
production by 2028.
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Shell - XtL

Key enablers for first projects

Clear requirements from regulators
and customers (power, COz,
sustainable bio-feedstocks)

Water electrolyser available at scale
and low cost

Affordable sustainable bio-feedstock,
established supply chain

Technologies for CO2 conversion to
CO need to be fully proven at scale

Technologies for preparation and
gasification of biomass/bio residue
feedstock need to be fully proven at scale

Shell Catalysts & Technologies
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Improvements in progress

Renewable .
energy 6 Renewable power generation at

scale and at low cost

7 @ Storage solutions (hydrogen
storage, battery storage)

RevGe;s:s\l/‘&i’gter Torrefaction

8  Direct Air Capture (DAC)

Solids gasification technology development

©  Optimal integration of all
building blocks (process and

Fischer=Tropsch utilities), including offgas recycle

Hydroprocessing
Synthetic aviation fuel Bio-SAF
The Shell XTL Process for synthetic aviation fuel (e-SAF) and bio-SAF
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