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FORWARD LOOKING STATEMENTS

This presentation contains certain statements that may be deemed “forward-looking statements” within the meaning of Section
21E of the Securities Exchange Act of 1934. All statements, other than statements of historical fact, that address activities,
events or developments that we or our management intends, expects, projects, believes or anticipates will or may occur in the
future are forward-looking statements. Such statements are based upon certain assumptions and assessments made by our
management in light of their experience and their perception of historical trends, current economic and industry conditions,
expected future developments and other factors they believe to be appropriate. The forward-looking statements included in this
presentation are also subject to a number of material risks and uncertainties, including but not limited to economic, competitive,
governmental, technological, and COVID-19 public health factors affecting our operations, markets, products, services and
prices. Such forward-looking statements are not guarantees of future performance, and actual results, and other developments,
including the potential impact of the COVID-19 pandemic, and business decisions may differ from those envisaged by such
forward-looking statements. Any forward-looking plans described herein are not final and may be modified or abandoned at any
time. We identify the principal risks and uncertainties that affect our performance in our Form 10-K and other filings with the
Securities and Exchange Commission.
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SUSTAINABLE TECHNOLOGY SOLUTIONS

A NEW BUSINESS UNIT FOR HONEYWELL

CARBON CAPTURE/
BLUE HYDROGEN

RENEWABLES
FUEL

Reducing Diesel
and Jet GHG
Emissions >80%*

Reducing CO,
Emission

UOP Ecofining™ can
deliver outsized profits
plus significant
reduction in
GHG emissions

Ready-now technology to
significantly reduce CO,
emissions, including pre and
post-combustion capture from
1 energy and industrial point sources
\

e o e o o o o e o e o =

*Greenhouse gas emission savings calculations based on California Air Resources

LONG DURATION
ENERGY STORAGE

GREEN
HYDROGEN

PLASTICS
CIRCULARITY

Low Emissions
Fuel for Hard-to-
Decarbonize Applications

Removing Oil & Gas
Extraction from
Plastic Production

Driving toward Zero
Emissions Power

Honeywell provides CCM and
purification for hydrogen
production

Honeywell Upcycle
Plastics Recycling
increases waste plastic
circularity if collection
and sorting is improved

Honeywell Renewable
Energy Solutions help
optimize energy with
energy storage and
remote operations

1
I
/

Board methodologies

Committed to commercialization of sustainable technologies

Honeywell
UOP



’ - -..

e

- 4

Honeywell

UOP Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved. Qromco




HONEYWELL CO2 CAPTURE SOLUTIONS

Process Direct Air I Power & Chemicals [l SteelBlast o Fluid Catalytic ~ ¢® Natural Gas Reforming O Process 8 Oxyfuel
Source Capture Generation Production Furnace Gas Cracking (FCC) (SMR/ATR) Emissions

) Pulp & Paper ¥ Cement
co, Low .~ MEDLM HIGH

Concentration

400ppm 3% 100%
Separex™ @
Membranes ‘
Polysep™
e

Advanced Solvent Carbon Caeture SASCC:T"‘ o

Amine Guard FS™ © ® @

Benfield™ © ® ® @

Separall™ Process @ ® @

Adsorbents TSA 60060
e

Polybed™ PSA © ® 0 @

Cryogenics Polybed™ PSA + Ortloff CO, Fractionaton © @ ® ®

Ortloff CO, Fractionation ® @ ® @

Type: @ Pre-Combustion ® Post-Combustion @ Natural Gas ® Syngas H, Rich Gases

Honeywell
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CARBON CAPTURE REFERENCES

Installed CO, Cap

# Customer Technology Capacity (KMTA)
1 Exxon Mobil Baytown Cryo-PSA 7,000
2 Wabash Valley Resources Cryo-PSA 1,650
3 Duke DOE OECD Selection ASCC 3,600
4 Ecopetrol, FCC ASCC 75
4 5 SMR Flue Gas ASCC 218
{4 6 CCGT Demo ASCC 30
(3 ) 6]
(5) © Q 7 Confidential Cryo-PSA 6,700

@ % @ Existing Units Capture Ready & Capturing

1 FPSO Membranes 26,000
6 @ 2 Gas Processing Plant Cryo-Selexol 8,400
3 Fertilizer Plant Selexol 1,000
Q 4 Power Plant Indiana Selexol 1,500
9 @ >6Bscfd of
6 AGFS, installed capacity
5 Gas processing plants Selexol, transitioning to
Q Benfield CO, Capture

Installed & Capturing plants

>3Bscfd of Bulk
CO, removal
capturing &
capture ready

6 Bulk CO, Removal Plants Separex

HON technology is capturing >38% of world’s captured CO,

Capturing >15 mt per year with capacity to capture more

Honeywell
UOP

Source: Annual CO, capture: IHSM Carbon Sequestration Projects Database;
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ADVANCED SOLVENT CO2 CAPTURE PROCESS

Commercial Ready offering
targeted for Flue Gas Applications:

Refining & Petchem, Power, Steel, Cement

Advanced Solvent /w

high mass transfer rates

— Shorter Absorber —
30% cost savings

Honeywell
UOP

Flue
Gas

DCC (Quench)
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Quench Cooler

Stack

Water Wash

Absorber (~1 bara)

Vent
Gas

Water Wash
Cooler
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Interstage
Cooler

:

BERCE

Filtration &
Reclaiming

OiC

Waste
Water

Lean
Cooler

Y

Makeup

Water

Patented, Low energy
heat exchanger design

2.1+ GJ/t CO,
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Cold
Cross

Exchanger

Warm Rich Bypass

:

Overhead
Condenser
co2
Compression
& Cooling
5 =] l
> £ £
Q [&]
2 2 co2
co2 x ) x Injection
Exchanger T
To Lean
Solvent
High pressure stripper delivers CO,
at 5-6 barg, reducing Compressor
Capex (30%) & Opex (40%)
= -Enabled by low
8 solvent degradation
(o]
v}
@
Q.
2
n
Hot
Cross Steam
Exch Heat
Xchanger eater _I'_‘I_

I

Reclaimer

Optional

:

Reclaimer

Residue



HON ASCC TECHNOLOGY EVALUATION

HON UOP ASCC OFFERS SIGNIFICANT ADVANTAGES OVER LEGACY MEA TECHNOLOGY AND COMMERCIALLY AVAILABLE
2ND GEN SOLVENTS

Basis: Typical values across flue gas ranges (100-1500 MMSCFD) and Concentrations (3.5% - 18% CO2); 200KMTA — 1000 KMTA
HON ASCC Competitor A@ Competitor B@ Value from HON ASCC

(30% MEA+) (2nd Gen Solvent)

Maximum CO2 capture to maximize credits / minimize

0 -99 (@
CO, Capture rate (%) 95-99 90 (typ.) 95 (typ.) penalties
Not Required for low CO,, low water Required When applicable, enables:
Quench Column (<10%), & low temp (< 120C) — ideal Required q 11% reduction in installed equipment cost
for CCGT 18% reduction in cooling water
Absorber Height (ft) 110 — 130 +>20% Shell Height “ +>20% Shell Height 30% savinas in absorber eauibment cost
Packing Height (ft) 50 ® +40-50% Packing Height +40-50% Packing Height® 0 9 quip
o . ) 30% Compressor Capex Savings ®
CO, Stripping Pressure (psig) 65-85 <10 <10 40% Compressor Opex Savings ©
Steam Consumption _ _ _ 10-30% Opex Savings
(GJ/1CO,) 21-26 3.3-3.7 2.4-3.3
Solvent Loss
(kg/tonne CO,) <0.1-05 8x 1x —2x Equivalent or Lower annual opex using ASCC
1. Recovery estimates based on varying temperatures over summer/winter seasons 4. Estimate based on T-T
2. All data above sourced from publicly available information. 5. Assuming 2000 psig injection pressure

3. Including water wash section

Honeywell
UOP



C0O2 Capture (%)
38

Average 96.99%, Standard Deviation 0.14%

ASCC NCCC Demonstration . Wit WL

* NCCC facility located at Alabama . F
G aston Power PI ant : f‘: ’ g—ffzs,’zs 4/29/23 43023 5f1/23 5/2/23 5/3/23  5/4/23 5/5/23 5/6/23

Date

CO2 Capture %

* 0.5 MW coal-fired flue gas, 1500
CFM Flow with 8 TPD CO,, Capture

» CO, concentrations tested @ 12%
(2018) and 4% (2019) and 2023 | e ' , bodll Lo DN\Gal -
(on-going thru early Aug— available ISR T Ty e ST A
to host Customers) RN 4 =

« Each campaign operated for 2000+ | "‘ & i MR N 2.\
hours — a total of over 8500 hours N VI ATE AR

to date and counting

» Oxygen content tested up to 15%
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CONMMERCIALIZATION PATHS

HON UOP - FAST TRACK PROJECTS IN DEVELOPMENT

APPLICATION STATUS CAPACITY TIMING LOCATION
FCC Flue Gas Demonstration 31 MMSFCD 75 KMTA equiv Q3 2024 Campaign Europe
Campaign 13-14% CO2 annual capture
SMR Flue Gas Feed Completed August 89 MMSCFD 245 KMTA equiv Q1 2026 Start-Up USA
2023; FID by Q1 24 16% CO2 annual capture
Natural Gas Boilers Feed to kick off Q2 61 MMSCFD 85 KMTA equiv 2026 Start-Up USA
Flue Gas 2024 8% CO2 annual capture
CCGT- 1 MW Feed in Progress ISBL 4 MMSCFD 3 KMTA annual 2026 Start-Up APAC
Demo by UOP 4% CO2 capture
Commercial scale operating units in 2026
Honeywell

UOP
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GLOBAL HYDROGEN OUTLOOK THROUGH 2050

)

. . 0 of final energy
Global hydrogen demand by segment until 2050 H, Production Growth (Mt/yr) ‘ 22% ’ demand
660 MT Hydkrlogen end-use demand by segment,
hydrogen required MT ydarogen p.a. 600
p.a. in 2050 for A
net-zero annual CO,
500 6Gt abatement
22% ‘ ’
of global final
energy demand! 400
560 Blue
B Power generation I New industry feedstock 300 n
M Mobility B Existing industry use annual sales
M Building and industry heat $25tn (hyo_lrogen and
385 equipment)
200
90 I— [ ]
Green
o —= .
2020 2030 2040 2050 2020 25 30 35 40 45 2050 30m jobs created

1. IEA net-zero scenario with 340 EJ final energy demand in 2050. HHV assumed. Excluding power.

(

SOURCE: Hydrogen Council, Decarbonization Pathways, 2021
Source: Hydrogen Council: Scaling Up, McKinsey

In a decarbonized world, H. demand could grow up to ~10-fold

Honeywell
UOP



GLOBAL FORECASTED MAJOR HYDROGEN TRADE FLOWS

By 2040, trade routes have expanded and are growing

Major flows of hydrogen and derivatives, mt H, in 2040 .

B Region consumes
more than it produces
Neutral

Region produces
B more than it consumes

Net trade flows, mtpa H,

>20
10-20

5-10
1-5

Mostly shipped
Mostly piped

Alternative
potential flows if
optimal sources
constrained

Middle East: major exporting region to Europe, Northeast and Southeast Asia due to limited domestic demand, large reserves of low-cost gas and attractive renewable resources

Japan & Korea expected to import 25 mtpa by 2050, with volumes equally split between Australia, North America and the Middle East.

Honeywell
UOP

Source: Hydrogen Council: Global Hydrogen Flows, McKinsey
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H2 GENERATION PROCESS

STEAM METHANE REFORMER (SMR)
(Natural Gas or Other Light Hydrocarbons)

Air

Fuel

Feedstock &
Steam Al i l

Synthetic Gas (Syngas)
~70%v Hz, 15-45 Bar & ~850°C

SMR

Flue Gas

Honeywell
UOP

AUTOTHERMAL REFORMER (ATR)
{Natural Gas or Other Gaseous Hydrocarbons)

Oxygen

Feedstock &
Steam

Synthetic Gas (Syngas)

Steam Methane Reforming (endothermic)
CH, + H,0 > CO + 3H,
AH =206 kJ/mol

Oxidation of Methane (exothermic)
CH, + 1/2 02 > CO + 2H,

AH = -36 kJ/mol

Water Gas Shift (exothermic)
CO + H,0 €>CO, +H,
AH = -41 kJ/mol

~65%v H2, 40-100 Bar & ~1000°C
Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved.



ATR RECYCLE CONFIGURATION Off-gas Recycle {0 ATR Feed
Low CARBON INTENSITY Low Carbon Emissions

UOP CO: FRACTIONATION SYSTEM

Higher Feedstock Efficiency

H, for low-carbon Fuel

‘ =P High Purity H, Product
Shifted Scope 1 Emissions: <0.1 kg CO,/ kg H,
Syngas from =—— H,
ATR PSA 7Y DRIER
Carbon-free fuel gas stream produced
co, In H, PSA
Recycle y : . .
Selective rejection of inerts
Approximately 30 psi(g)
Additional 4
Separation Co, ApprOX|mater 90 mol% H2 and 10%
& OVHD FRACTIONATION N + A
Recycle back PSA SYSTEM 2 rgon
to ATR Feed
REFRIG. UNIT High Purity Dense
Phase CO, Product
Honeywell

UOP



NO ATR RECYCLE

UOP CO:2 FRACTIONATION SYSTEM

Lower Cost Option

~10% reduced power consumption

H2 PRODUCT
’] Flexible Uses for Secondary H, Produet
> H TAIL GAS Stream
2
PSA ) DRIER Fuel-Cell Grade
SHIETED Chemical Grade
SYNAS o Fuel Grade
RECYCLE
INLET GAS
CHILLER , Delivery at different pressures
. Scope 1 Emissions: 0.3 -0.5 kg CO,/ kg H,
Cco
OVHD | OVHD z
PSA-2 PSA-1 FRA(S:;I;Q’\Q;I“ON
REFRIG. UNIT CO,
PRODUCT
TAIL GAS (FUEL)
Honeywell

UOP



CO2 FRACTIONATION SYSTEM

n

OVHD

Off Gas

A

PSA

Hydrogen
Product Cco2

Recycle

Pre-Heater

H2 4

Y

PSA Tail Gas

COMPRESSOR

TAIL GAS

CO2 Product Pump

Inlet Gas
Chiller

CO2 Product

A

Condensate

®
ATR Syngas

Column

Reboiler

Main Heat Exchanger

Accumulator

CO2 Reflux Pump

=

Frac.

Column

A 4

Honeywell
UOP

CO2 Booster Pump
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CO2 FRACTIONATION IN AMMONIA PRODUCTION

AUTOTHERMAL HIGH T AND
REFORMER LOW T SHIFT

Steam

AsUto Oz ={/5
produce high -

purity O, CH, ()

n

-

L@ 3

>
BF&

N, wash to remove

impurities o
H, for NH;

Hydro
Condensate

Dryer to dehydrate

Low
Pressure
CO,
Product

|

process stream

N, WASH

Synthesis

Honeywell
UOP

DRYER

co, '
REMOVAL [
I

I

Co,
e Recycle] \ 4

H, for low
carbon Fuel g High Purity H, Product for
4 NH; synthesis

Shifted o

Syngas PSA \ »{ DRIER
from ATR 4

Cco,
FRACTIONATION
OVHD [« SYSTEM

Recycle back to ¢
Y

ATR Feed
High Purity Dense
Phase CO, Product

Argon Management critical: PSA+Cryo can reduce project cost
at 99.8% O, purity because the Argon purge from the PSA
is enough to eliminate the need for the N, wash process.

Drying inherent to H, separation in CO, Fractionation Process

CO, Fractionation process inherently produces high purity
CO, at up to 2,200 psig, where only pumping is required to
provide a liquid product stream. Pumps can be provided in
parallel to maximizes reliability of the system at a low cost.
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COz2 CAPTURE TECHNOLOGY COMPARISON

Reliability

AMINE

| Stop H, production
when CO, removal is offline

CRYO

1 Continuous H, production
when CO, removal is offline

Key Process Assumptions:

ATR Syngas to produce >175 KMTA H,
H, 99.9 mol% H, and <10 ppmv CO
CO, >99 mol% at 2,000 psig

Targeting Minimized Carbon Intensity

SELEXOL

| Stop H, production
when CO, removal is offline

CO, Recovery

~ 98 — 99.5% (w/ ATR Recycle)

T >99.5%

1 95 -99% (w/ ATR Recycle)

Carbon Intensity

1

| Lowest C.I. with ATR Recycle

Energy Consumption

~

Syngas Heat Inte_gration for steam

~

Syngas Heat Inte_gration for power

T

Syngas Heat Inte_gration for steam
and/or power

CAPEX

= wo/ ATR Recycle
11 w/ ATR Recycle

= wo/ ATR Recycle
T w/ no ATR Recycle

= wo/ ATR Recycle
11 w/ ATR Recycle

Hydrogen Production
flexibility

~

1 Multiple grades of H, prod / H, fuel;
1 Flexible integration with other
refinery off gas or H, rich streams

~

Solvent Management

Yes

No

Yes

Plot Area

~

Equivalent or Smaller

~

Shipping / Access

T Dimension of Largest Equipment is
bigger

| Dimension of Largest Equipment is
Smaller

11 Dimension of Largest Equipment is
bigger

Hydrogen Yield

~

~

~

Honeywell
UOP




EXXONMOBIL CASE STUDY

UOP H2 PURIFICATION AND CO2 FRACTIONATION

ATR obUC
S —
FIRED FUEL H, PRODUCT
H, PSA TAIL GAS
SYSTEM 7Y DRIER
SHIFTED
SYNGAS co,
RECYCLE
v
ATR CO,
RECYCLE POLYSEP  |e OFYSF"AD FRACTIONATION
MEMBRANE SYSTEM

1

H, PRODUCT REFRIGERATION UNIT

High High Purity Customized

Reliability liquigghase InItDeeg';srizstned
2

Honeywell
UOP

3Based on press release issued Feb 15, 2023, announcing HON H2 tech in Exxon Baytown facility. Link

|

CO, PRODUCT
7 Million Tons annually

Reduced total
Carbon

Intensity

Enables the capture of about

, equivalent to the
emission of 1.5 millions of automobiles for
one year?

across
Low-Carbon Hydrogen production facility?

from Pressure
Swing Adsorption and Polysep™
Membrane technologies

ExxonMobil’s H, production project will
enable

reduced at their Baytown
facility3



https://www.honeywell.com/us/en/press/2023/02/exxonmobil-to-deploy-honeywell-carbon-capture-technology

HONEYWELL IS WINNING
WABASH VALLEY RESOURCES

Overview

UOP selected as technology provider for carbon capture and H, purification for clean
H, production from gasifier at Wabash Valley Resources (WVR) in West Terra
Haute, Indiana

Why it Matters

» One of the largest CCS projects (1.65 Mt/yr CO,)

» Second US project to sequester CO, in permanent geologic storage

+ Demonstrates large-scale commercially viable clean H, and CCS
project under current regulatory and policy framework

Technology

Integration of Modular MOLSIV, Modular Ortloff CO, Fractionation System, Modular
PSA

Solution Advantages

« Commercially proven technologies

* Lower Capex / Opex

» Faster modular execution

» Parallel on-site and module fabrication execution

» High-quality shop-fabricated equipment

+ Efficiency: single supplier for technology and equipment allows for less handoff

» Bankability: well-recognized in the market for both technology licensing and
modular equipment

Honeywell
UOP

One of the largest carbon capture and clean H:
production facilities in the US to date

12% Biomass 88% Solid waste

® 0 (O

o,

atmospheric
draw down
% Hydrogen
mr e
Co,

AV AV AV VAT AV AN
UOP technology
Capture &

liguefy CO,
Storage- Capture

AL |
geologic *
formations

Figure 1: Overall flow scheme

Recycle UOP CO, recovery system
compressor

Water gas | Feed gas LY fracll?nrgiznn
hift dehydration
o unit B
C0o,
-Refngeramn a

Figure 2: Honeywell CO, capture solution
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BURNER SYSTEM

Honeywell
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Honeywell | Callidus”

THE ULTRA BLUE SYSTEM UOP | Technologies
WITH CALLIDUS® BREAKTHROUGH
LOW NOX BURNERS

Energy transition — 100% Hydrogen firing
« Flexibly transition between high-hydrogen firing and conventional plant fuels!
» Rapid, on-demand fuel switching

Breakthrough lower NOx emissions
« Over 50% reduction in NOx!

« Compared to conventional ultra-low NOx burners
 Eliminate or reduce CAPX/OPEX for SCRs

Efficient Energy Transition & Lower Emissions

» Breakthrough low NOx on virtually any fuel gas

« Can deliver the lowest NOx emissions when 100% hydrogen firing*
» Enables Carbon Capture Technologies

1 Based on the results of Callidus’ June 2022 Test Report for CUBH and CUBP Process Heater Burners available at:
https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners

Ready for energy transition and even more stringent emissions regulations

Honeywell
UOP


https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners
https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners

| j;Callidus‘@

THE ULTRA BLUE SYSTEM WITH TN V0B Technologies
CALLIDUS® ULTRA BLUE - AR
HYDROGEN - CUBH
LOW NOX BURNERS

Rapidly Switch From/To Any Fuel

* 100% Hydrogen Fuel Gas

* 100% Natural Gas Fuel

* CO, Rich and CO, Lean Purge Gas

* 0% to 100% Purge Gas Fuel

 High or Low Design Pressure

* Premixed or Separate Fuel & Purge Gas

» High 2 Barg or Low 0.2 Barg Design Fuel Pressure

Consistent Low NOx Emissions Across All Fuels3
No Special Operator Intervention on Fuel Change
Normal Furnace Excess Air and Draft Control

1 Based on the results of Callidus’ June 2022 Test Report for CUBH and CUBP Process Heater Burners available at:
https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners

Ready for energy transition and even more stringent emissions regulations

Honeywell

U P Honeywell Confidential - © 2024 by Honeywell International Inc. All rights reserved.


https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners
https://uop.honeywell.com/en/equipment-and-aftermarket-services/callidus-environmental-combustion-technology/callidus-burners/callidus-ultra-blue-petrochemical-cubp-burners

HYDROGEN OPTIMIZED BURNER
TILE TEMPERATURE - REFINERY FUEL GAS/ H2 OFF GAS

CUBL Burner Tile CUBH Burner Tile

Wall Temperat Wall Temp

1308

1247

1186

1125

- | 1064

1003
942

881
820

1516
1444
1372
1301

1229
1157
1085
1013
942
870
| 798
| 726
654
583
511
439
367

759
699
638
577
516
455

[

295
224

i 394
333
152 - . 272
80 211
Le] The maximum 150 The maximum

temperature(1516°C) occurs [c] 83 temperature(1181°C) occurs
around these small holes. on the solid wall.

Honeywell
UOP



Honeywell | Callidus®

THE PROVEN UOP | Technologies
CALLIDUS® ULTRA BLUE®
FAMILY OF LOW NOX BURNERS i e

Low NOy Burner
The Industry Standard Low NO, Workhorse

Ultra-Low NOyx Performance
Sub-10ppm NOx for many refinery cases? \/ \/
Callidus® Ultra-Blue Hydrogen
Breakthrough Low NOx Performance . ‘/ Birtics
Single Digit ppm NOx for many refinery cases
& S X Y Y Optimized for Hydrogen Fuel Service Proprietary
Flexible Fuels: 100% H2 to 100% Hydrocarbons and Flame Stabilization Technology
Virtually Any Synthesized or Refinery Fuel Gas! \/ \/ \/
Optimized for 100% Hydrogen Servicel v v Callidus® Ultra-Blue System
_ Burner
Bolt-On Retrofittable / Upgradable \/ \/ \/ Optimized for Hydrogen Fuel Service Proprietary
Flame Stabilization Technology
. . Breakthrough Low NO, Performance Proprietary
Conventional Burner Operation \/ \/ \/ Targeted De-NOy Gas Injection, TDGIi™
with
Honeywell

UOP



INNOVATION
FORTHE
ENERGY
TRANSITION

The Callidus® Ultra Blue® Burners are the proven heart of the Ultra Blue®
System designed to cost effectively reduce NO, emissions while flexibly
transitioning between conventional and carbon emission-reducing fuels.
The System includes the simple process design, control devices, software
and equipment, including best-in-class burners.

BENEFITS

0 Seamless, conventional
operation

0 100% Hydrocarbon to
100% Hydrogen Fuel Service

Breakthrough low
NO, emissions

Ambient or preheated
combustion air

No special operating 0 Natural, forced
or balanced draft

procedures

TGDi PROCESS EQUIPMENT

¢ Proven Callidus Ultra Blue CUBP Burners
e Delivery System Hardware
e Control Devices

Callidus Ultra Blue Burners, the Ultra Blue System and TDGi
processes are protected by multiple patents and patents applied for.

The Innovative Performance Breakthrough Over Traditional External
Flue Gas Recirculation for Which the Industry Has Been Searching

ANY FUEL BLEND TO
100% HYDROGEN

REDUCED LOW NO,
cArRBON [~ 1 EMISSIONS

TDGi PROCESS
CONTROL LOOP

|

]\T'[ PROCESSngq(I;\jI (% e

COMBUSTION AIR

TDGi PROCESS
CONTROLLER



THE ULTRA BLUE SYSTEM DELIVERS CUSTOMER
VALUE SCR ELIMINATION EXAMPLE

« Reduce NOX Emissions, Make New Permit
» Eliminate Cost ($2.3M) for SCR Equipment,

Installation, Integration 2
» Realize over $1.5M Savings per Large furnace
upfront cost , : K] —
2.3
1

* Integrate the Ultra Blue System with
CUBP Burner

» Supported by OEM

Cost Comparison
of Systems ($M)

« Cash Model: No OPEX 15
BONUS: 0.5 1
* Reversibly Transition Petrochemical
Complexes and Refineries
0 - - 0 . .
° ACh|eve Zero Scope 1 Em|SS|0n SCR Equipment SCR Installation Sl(ritlzgsr;itoer:n SCR Total Cost TheSL;Isttr:nl?lue 'I(')hEeNLIJI;rL?piIc;Jrf Th\e/;tljt;aTBc’)lue
Integrated Customer

Drive to Zero Scope 1 Emissions with the Lowest NOX Emissions

Honeywell
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CONTACT UOP CALLIDUS AND GREENs COMBUSTION

Find Out More:
» Schedule a Feasibly Study or FEED Fired Demonstration Test

» Establish Exact Design and Performance
» Greatly Reduce Project Performance Risk

Honeywell UOP Greens Combustion Ltd.

Callidus Technologies

25 East Algonquin Road A31 Arena Business Centre,

7130 South Lewis Ave.
Suite 500 Des Plaines, IL 60016 Holyrood Close, Poole,
Tulsa, Oklahoma 74136 U.S.A. Dorset, BH17 7FJ, UK
U.S.A. Switchboard: +44 (0)1202
607563

Tel: +1-918-496-7599

https://uop.honeywell.com/ info@greenscombustion.com

www.callidus.com

Honeywell | Callidus® /&0 GREENS
~

UOP | Technologies COMBUSTION

Know Emission Performance Before Speaking with Regulators and Permitting

Honeywell
UOP
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ZFRT STRUCTURED CATALYST FOR SMR

. ' _ ik ZFRT STRUCTURED
kamm L £ M Gixd CATALYST DESIGN
oA A a4y Fusl ADVANTAGES"
974 00 NN
‘AEY g . Feadstock & FLOW IMPINGES THE TUBE

4 NN - Staan

pioac 8 PR o , (FOR GOOD HEAT TRANSFER)
b SLIEE E | : BUT NOT THE PACKING
“y NN |-

i U DY - ( (FOR LOW PRESSURE DROP)

l l FLEXIBLE
(NO CRUSHING IN
THERMAL CYCLING)

THIN CATALYTIC COATING
'—{-'-}‘+'+‘+‘ - (EFFECTIVENESS FACTOR >0.8)
» Hue Gas
!

Dd h‘
U AR
; N [ NO “WALL EFFECT” BYPASS
, L (NO COKING AT <2.0 S/C)

'

Syngas

Conventional SMR ZoneFlow™ Structured CHy + H:0 = CO + 3H,
Pellet Catalyst Catalyst Reactor CO + HyO = COs + Hi

1 Florent Minette, Luis Calamote de Almeida, Sanjiv Ratan, Juray De Wilde, “Pressure drop and heat transfer of ZoneFlow™ structured catalytic reactors and reference pellets for Steam Methane Reforming”, Chem. Eng. Journal. 417, 128080, 2021. Juray De Wilde, Gilbert F. Froment, “Computational Fluid Dynamics in chemical
reactor analysis and design: Application to the ZoneFlow™ reactor for methane steam reforming”, Fuel 100, p. 48-56, 2012;

Stacked Modules — Close Contact with Tube Wall

Honeywell
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ZFRT STRUCTURED CATALYST BENEFITS

/I' Existing SMR Plant UpgradeV
]

Greater than 15% increase hydrogen production (lowest capital cost option)
With:

« $25M 15-yr NPV advantage versus a 15% capacity improvement with post-reformer and pellets or
- $16M 15-yr NPV advantage versus pellets with no capacity improvement

» Low catalyst susceptibility to thermal cycling
» More uniform tube and gas outlet temperature

Q New SMR Plant?)

a » 10% to 15% lower capital costs (smaller radiant and convective zones, fin fans, etc.)
* 2% to 3% lower energy costs

1) Internally developed Techno Economical Analysis using Honeywell UOP developed simulation models, Unisim simulation model, standard PDD tool and optimisation. Key variables include, stream composition, utility price set, price of H2 of $1685/MT, natural gas feed of $327/MT, fuel
price (HHV) of $6.6/MMBTU, and steam HP steam export of $25.28/MT , cost of capital of 12%, 350 days per year on-stream, and 2022 US gulf coast basis. Also based on the following paper; Florent Minette, Luis Calamote de Almeida, Sanjiv Ratan, Juray De Wilde, “Pressure drop and
heat transfer of ZoneFlow™ structured catalytic reactors and reference pellets for Steam Methane Reforming”, Chem. Eng. Journal. 417, 128080, 2021. Juray De Wilde, Gilbert F. Froment, “Computational Fluid Dynamics in chemical reactor analysis and design: Application to the
ZoneFlow™ reactor for methane steam reforming”, Fuel 100, p. 48-56, 2012; and the results from the Pilot Plant Test Program- Final Report, Feb 2023 delivering the results and conclusions based on detailed simulation and reconciliation of the collected data from all the test campaigns.

Honeywell
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PILOT PLANT RESULTS (ZFRT VS PELLETS)

ZoneFlow™ Structured
Catalyst Pilot Plant Tested

Four campaigns (2-3 weeks each)
* Commercial reference Pellet catalyst
* Three different Catalysts with ZFRT Casing

Demonstrated increased capacity

+ with lower methane slip;

» and same or lower max tube skin temperature;
» and Lower pressure drop

Lab Testing (In progress)
* Test for Spalling, Poisoning, Sintering and Erosion

% methane slip relative to max
methane slip with pellets

Pilot Plant results showing
2 15% capacity increase!

€qual skin T

—

.
[
[

0 Reference pellets

0 ZF-Catalyst-1

0 ZF-Catalyst-2
ZF-Catalyst-3

90
80
70
60
50
40
30

20 19 (abs)
methane slip

>+15%  Upto35%
throughput throughputk

|

60 70 80 90 100 110 120

% NG flow rate relative to max NG flow rate tested with pellets

Greater than 15% capacity increase vs conventional pellets

Honeywell
UOP



ZFRT CURRENT LAB TESTING

: Addressed :
Topic : Outline Status
P Failure Mode
. » Expose coated casings to repeated thermal cycling. « Complete
Sl LER izl  Evaluate: Loss of catalyst (wt); adhesion strength » Passed

» Expose catalysts to known poisons (S).
Poisoning Loss of activity » Evaluate: Activity loss, recovery
« Compare to pellets

« Complete
» Passed

» Expose casings to steam at commercial temperature, reduced H2 for acceleration)
Sintering Loss of activity » Evaluate: Activity loss, surface area, metal dispersion
» Compare to pellets

« Complete
» Passed

» Expose casings to commercial or higher gas velocity, commercial flow pattern

Erosion LS B GBS » Evaluate: Catalyst loss (wt.)

* Underway

* Inspect coated casings
Loss of catalyst * Thickness, consistency
Manuf. QA Loss of activity « Structure * Underway
« Carburization
» Check general manufacturing quality

Honeywell
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