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We invent the future of flight, lift people up and
bring them home safely

O ERPIO S E

~3B /(0K ~900K 3 outor 4

Passengers flew . A People flying at any Commercial flights
with GE technology? Commercial/Military given time on GE-® powered by
under wing in 2023 Sngges IN SENEs powered aircraft our engines?

(a1 Includes equipment made by CFM & Engine Alliap€e Joint Ventures

CFM is a 50/50 Joint Venture between GE & SafrandAircraft Engines; Engine Alliance is a 50/60 Joint Venture between GE & Pratt & Whitney \ '

GE Aerospace / 3



Global leader in attractive, growing commercial & defense sectors

Commercial Defense &
Engines & Propulsion
Services Technologies

$23.9B revenue® $9.0B revenue-¥-9

$32B

2023 adjusted
revenue*°

~/0%

services

Large & diverse portfolio
~26,000 engines

Largest & youngest fleet
~44,000 engines™

Rotorcraft & combat engine
provider of choice ... next gen
U.S. & international programs

Most complete value prop ...
safety, efficiency, reliability

—~ 0} i .
/7T0% services revenue 550%services r

extensive, open MRO network engineering design through
means flexibility for customers full product lifecycle support

*Non-GAAP Financial Measure

(a1 Represents anticipated GAAP segment measures to take effect post GE Vernova separation; amounts are unaudited and represent our current estimates; refer to page 101
(b1 Includes equipment made by CFM & Engine Alliance Joint Ventures

(c 7 Amounts are unaudited and represent our current estimates; refer to page 101

( GE A (d 7 Includes Defense & Systems and Propulsion & Additive Technologies, excluding the impact of eliminations reported in Corporate 4
erospace CFM is a 50/50 Joint Venture between GE & Safran Aircraft Engines; Engine Alliance is a 50/50 Joint Venture between GE & Pratt & Whitney



Life of an engine

Raw material Dlglt&'
- Models

New Build

Assembly & test

On-wing support

Customer asset

Digital
Twins

Overhaul shops

GE Aerospace
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Conceptual Design
Trade-off Analyses
Detailed Specification
Validation Testing
Certification
Manufacturing
Assembly & Test
On-wing Deployment
Maintenance

Repair & Overhaul



https://www.geaerospace.com/commercial/aircraft-engines/ge9x
https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery

GE Aerospace

Thrust +

A Safety

A Fuel Efficiency
A Noise & Vibration
A Emissions

A Cost & Supply

A Reliability & Life


https://www.geaerospace.com/commercial/aircraft-engines/ge9x
https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery
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GE / Safran LEAP
Next generation single aisle (2016)
B737, A320
Architecture, material, advanced components
15% reduction in fuel burn

$



https://www.cfmaeroengines.com/leap
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GE / Safran RISE

Demonstrator
20% reduction in fuel burn
SAF and Hydrogen Capable
20% -100% reduction in CO2 emissions


https://www.cfmaeroengines.com/rise

CFM RISE demonstration program:
putting safety first, maximizing engine efficiency

@\ Open Fan
J Largest fuel burn improvement

enabled by breakthrough
technologies to maximize propulsive
efficiency

Hybrid electric

Integrating propulsion and power
systems for flight

QY
\ 6 y

GE Aerospace

high-pressure turbine
technologies to improve thermal
efficiency

(SAF) compatibility, advancing
hydrogen combustion

Compact core N

Compressor, combustor, and

ernative fuels #

100% sustainable aviation fuel

Meeting customer needs

A Improve on existing
standards of safety in the air
and on the ground

A Targeting 20% fuel burn
Improvement through
unlocking propulsive
efficiency

A Early focus on designing
for durability, performance




Gaps and Trajectories of
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& Al (Artificial Intelligence)

USER FORUM

September 2025 / Reston, VA

eeeeeeeeeee



.. )
2 1
i
9 L - — —
i : L s
'y 1 >

m Trajectories of

_HR&x(High Performance Computing)
& Al (Artificial Intelligence)

\ o & 00 o0 ( o 000 00
200 00 000 [ ® o e O
[ ] o0 00 00070000 000 [ J
o0 0o [ ] [ ] [ N o
® 00 000 o0 [ ] e o o000
USER FORUM
\ September 2025 / Reston, VA
|




Turbomachinery

A Safety
A Fuel Efficiency

A Noise & Vibration
A Emissions

A Cost & Supply
R Reliability & Life

ANVe invent the future of flight,
lift people up and
bring them home safelyo

GE Aerospace



https://www.geaerospace.com/commercial/aircraft-engines/ge9x
https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery

A Fluid Mechanics
A Aeroacoustics
é

GE Aerospace


https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery —
= Modeling &
‘ =L Simulation

A Fluid Mechanics
A Aeroacoustics

7

e

N

Attached flow

U  good air flow control
u and high efficiency

Separated flow
i  poor air flow control
U loss of efficiency

GE Aerospace


https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery

GE Aerospace: One of the largest users of U.S.

Department of Energy exascale supercomputers
More than 3 million supercomputing hours won since 2022

A Fluid Mechanics
A Aeroacoustics
é

Best Use of HPC in
Industry

(Automotive, Aerospace, Manufacturing, Chemical, etc.)

Readers’ Choice Awards

Vortical structures (g-criterion isosurface) e |
colored by axial velocity Boundary % iyt anss b B

Layer

i1l HPCwre) Top Supercomputing

: 2023 / Achievement
XQAKRy v ameh an——
e R

& Hev lett Pac kard '
GE Aerospace E;_'\';D a _ameme————
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https://www.geaerospace.com/commercial/aircraft-engines/ge9x

Turbomachinery

3 : ‘oe - ’ =
, exit profile _ 4 Manufacturing
.4\ temperature heat flow v
/ variation ; . | through blade

Combustor: passages | s aifflowsto ' s e
- 2 ! e/ g 4 e 5 sk ST

: cool hot spots L cooling effect
Aeromechanics: = ; of purge

cavities e
Heat flow through passage

Heat flow from flame

Thermal: R T e —

Mechanical: e
Transfer heat on blade .
Thermal effect on blade v, e

GE Aerospace

producibility & should-cost

A Fluid Mechanics
A Aeroacoustics

A Combustion

A Solid Mechanics
A Materials Science



https://www.geaerospace.com/commercial/aircraft-engines/ge9x

HPC
&Al

Physics-based Surrogate Models & Generative Methods

DIESEL PISTON BOW TRANSIENT CFD FULEORDER SURROGATE GEOMETRY OPTIMIZATIQ

ShapeA Efficiency, Emissions 1 Solution = ~2 Days 1 Million Solutions = ~15 Minutes = +7% Fuel Efficiency at Same Emis

temp [K] DT4D_temp [K]
Crank_Angle .. E, | i [ i3 )
-16[deg] 600 1100 1600 2100 2600 600 1100 1600 2100 2600

ADJOINT-BASED SHAPE OPTIMIZATION TRADE-OFF ANALYSIS




Advanced digital tools to
accelerate product design

Supercomputing Generative Al Model-based
Simulations Design Enterprise (MBE)

From document-based to model-based

Integrating generative Al into the engine
requirements traceability and designs.

design process.

Able to fully simulate flight conditions,
impossible before exascale.

OPPORTUNITY TO TAKE YEARS OFF TURBOMACHINERY DEVELOPMENT DESIGN CYCLE

GE Aerospace 19



HPC (High Performance Computing)
& Al (Artificial Intelligence) Infrastructure

CORE HPC - VISUALIZATION >—=¢ ENTERPRISE ACCELERATING £
SERVICES EE ENGINEERING DATA RESEARCH & DESIGN 'ﬁ.

L

GPU Supercomputing Post-processing In-situ Analysis
Flexible Compute Dedicated Modeling & Design Optimization
/ Cloud Bursting Analysis Project Space Workflows
Linux Clusters Machine Learning
Next-gen Systems GPU Systems

COMPUTATIONAL METHODS SUPPORT GE AEROSPACE INNOVATION



GE AerospaceodOs A

Al Is not new to GE Aerospace

The field of computer science that seeks to create intelligent AHaS been app|y|ng Al fOI’ decadeS
machines that can replicate or exceed human intelligence.
AOne of the industryés top
MACHINE LEARNING AAdvancements in GenAl offer new opportunities
Subset of Al that enables machines to learn from
existing data and improve upon that data to make
decisions or predictions.
DEEP LEARNING ch);NV;lraeydgZ;egﬁ\zr::z;?;iglrgs :Artificial Intelligence and Digital Twins

A . : . . N at General Electric
A machine learning technique in which layers of

neural networks are used to process data and EER . A '@
make decisions. WX\ s

-
GENERATIVE Al = - - et —
i ; - GE'’s ‘Brilliant izl
Create new written, visual, and auditory CFM ?nhfances health ‘S
content given prompts or existing data. Rioniorng DELEAR amgine Pricing’ Technology Makes

Acquisition Go Faster

GE Aerospace 21




GE Aerospaceos

three guyding principles
for safe and responsible Al use

The data training We must have absolute There must always be a
iInforming Al models transparency with what is human in the loop
must be trusted Il nf orming an Al model 0s

Insights and actions

GE Aerospace 22

https://www.geaerospace.com/sites/default/files/ai-fact-sheet. pdf



https://www.geaerospace.com/sites/default/files/ai-fact-sheet.pdf

GE AerospaceoOs Al
Delivering/better outcomes

%1 Customer Outcomes @J Business Outcomes @J Employee Productivity

V Engine monitoring V Blade Inspection Tool V Wingmate
V Part prediction V Engineering Assistant V Co-Pilot

GE Aerospace 24



Customer Outcomes
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CUSTOMER OUTCOMES

Al/ML Engine Models for
24 X7 Engine Monitoring

D e

&R Application €3 Al use i ¢° outcome
Commercial Jet Engine Inspection Expands the number of conditions 60% earlier lead time identifying
that can be monitored 24X7 with preventive maintenance measures, a

greater accuracy

MOVING FROM CONDITION TO PREDICTIVE- BASED MAINTENANCE

GE Aerospace 26



Predicting part needs ahead

of jet engine Inspections

&R Application €3 Al use &1° Outcome

Forecasting final work scopes and Advanced Al tools used to forecast Prevents MRO shops from incurring
parts at Maintenance, Repair, and final work scopes and parts required any undue delays in repairing and
Overhaul (MRO) shops for r b e freturneng aa engieertogservice.6 s

DRIVING FASTER TURNAROUND TIMES AT OUR MRO SHOPS

GE Aerospace 28



Business OQutcomes
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Al-enabled

Blade Inspection Tool (BIT)

&R Application €3 Al use &1° Outcome
Commercial Jet Engine Inspection Guides the selection of Stage 1 and Reduces the process time in half
Stage 2 High Pressure Turbine from 3 to 1.5 hours

(HPT) GEnx blade images to help
technicians perform faster, more
accurate inspections.

PLANS TO INTRODUCE SIMILAR AI-ENABLED BITS FOR TWO OTHER COMMERCIAL ENGINE PLATFORMS

GE Aerospace 31



Generative Al:

Engineering
Assistant

&2 Application € Al use &1° Impact
Non-Conformance New Part Evaluation Multi-modal Al assistant trained on 30

years of non-conforming hardware,

Reduces thousands of hours from the non-
conformance new part evaluation process.

FASTER & MORE RELIABLE PART DISPOSITIONS

GE Aerospace 33



Employee Productivity
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Generative Al

NCodeo Assistants
Software Development

&R Application €3 Al use &1° Outcome
Software Development Wor king with virtual Delvesiha ©@5-20% improvement
assistants throuah Microsoft Co- in developer productivity.
Pilot,
b u

CO-PI LOTS I N SOFTWARE DEVELOPMENT ACCELERATI NG GE AEROS

GE Aerospace 35



EMPLOYEE PRODUCTIVITY
. Al Wingmate (Beta)
Generative Al

i 1, or upload approved documents,
al-time feedback and content

NPer sonal Assli st
GE Aerospace employees

- - G 3 (%)
&R Application €3 Al use &1° Outcome
Al Wingmate, developed in Allows for human-like back-and-forth Improves employee productivity,
partnersfhlp with M'CQISOft’g]'”%SPT ichat o conversati ons fredingup meretk o ee e s
power of generative Al, or ChatGE, 1o to help streamline common, daily innovative and solve customer
GE Aerospace employees in a secure
network work tasks. Incorporates FLIGHT problems.

DECK proprietary response.

9,000 UNIQUE WEEKLY USERS é HALF OF ALL EMPLOYEES HA

GE Aerospace 36
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HPC & Al GAPS

Model Maturity Framework

Assert Regonodfidd €ldGontpete Implement with An that Employ mode§a g

where its use is numerically stable performs capably promote efficient workflows
ROBIITTRESS

with minimal simplifying constraints  and is interoperable and reduce waste and improve quality
REALSSIV

andquantifiably bounds uncertainties
CONFRIPDENC E

of results with validated predictive
ACTUIRACY

GAP ASSESSMENT & ROADMAP PLANNING / PRIORITIZATION

GE Aerospace 38



Good(outward)

HPC & Al GAPS

Assert &egion of Model Competence ot Realism [ odel Competence

™ .

where its use is numerically SROBUSTNESS
with minimal simplifying constffaiatd_ 1S
andquantifiably bounds uncerta{@{@sIFIDENCE
of results with validated preddsiGJRACY

Flexibility \ccuracy

@0 Medium article Scalability Confidence

Implement with an that

performs capalfiy

and is interoperable ahé Sustainability Robustness
Employ modeBoftware Engineering & Computational Methods . Productivity

: i C . Cognitive Augmentation

(including Al/ML) discipline and tools to

promote efficient workfl®#&ODUCTIVINY
reduce waste and improve gl&EUS§TAINABILITY

GAP ASSESSMENT & ROADMAP PLANNING / PRIORITIZATION
GE Aerospace 39


https://richardarthur.medium.com/co-design-web-6f37664ac1e1
https://richardarthur.medium.com/co-design-web-6f37664ac1e1
https://medium.com/@RichardArthur

Good(outward)

HPC & Al GAPS

MATURITY mMaturny Level 0 Maturity Level 1 Maturity Level 2 Maturity Level 3 o M d I C t
_ Moderate Conacauer Hgh-Conscqu : : odel Competence
ELEMENT : : : 1 Realism
Representation and : : i . = . ¥ “V:»";‘:E‘YL::';’ r !
- - esentabon o

Geometric Fidelity

o Geometry or

entation of ma

somponents 1s defined

Flexibility

f\ccuracy

Physics and Material based and are
ed using data . Si
rom relat S

Model Fidelity

o Miumal or ad hoc

spling of models .

nformex
No coupling of models

sgment

ting of any

Code Verification :

Scalability Confidence

ngorous

« Independent peer rev

N . J * Numeric
Solution Verification |,

Model Validation b

s with firectly relevant to the SRQs fron

mental u

Sustainability Robustness

- cle
Model Maturity Web
Uncertainty . ® ® '
Quantification r ..
and Sensitivity o e, o Producti Vlt'y'
Analysis o4 Iy

senstivibes are nol

Cognitive Augmentation

addressed -

Sandia
National
Laboratories @) Medium article

PCMM: PREDI CTI VE CAPABI LI'TY MATURITY
‘GEAerospace 40



https://richardarthur.medium.com/co-design-web-6f37664ac1e1
https://richardarthur.medium.com/co-design-web-6f37664ac1e1
https://medium.com/@RichardArthur
https://www.osti.gov/servlets/purl/1480395
https://www.osti.gov/servlets/purl/1480395
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Cost Constraints & Incentives for Stability

LEGACY |[I——— TECH DEBT

A Tyranny of the Familif’® /" L

<
—
Technical debt arises when systems are

¥ A Tyranny of the Urgent
A Backward Compatibi
A Vendor Loék medistenced o covemoneror A Operational Disruption Disincentive

implement a new feature, while
~ increasing long-term complexity. [...] é 1 11 1 1
ARASunk Cost jorslmtnonel) Budget Prioritization / Reductions
technical debt often needs to be paid
down as an aggravating lump sum.

WHY WE CANOT HAVE NI CE T

A Shorterm Focus




OBSTACLE

Geometry

Inconsistent Authoritative Domain Dependencies Technology Advances
Sources of Truth (ASoTs)

A CAD-dominant design
(as-documentation vs. as-model)

Solver Discretization (Meshing) A Additive Manufacturing
Mesh Generation & Validation (complex form, internal lattice, multistep)

Spatio-Temporal Scales A Generative Design Exploration
(Adjoint parametric/in-situ morph/fit-by-function)

Exterior Flow vs Solid Part A Computational Performance

GD&T (Geometric Dimensioning & (load balancing, adaptive refinement,

Tolerancing) gaps/overlaps/shards simplification, evolving/sliding dynamic)

A as-Operational vs as-Manufactured
vs as-Designed vs as-Inspected

A BREP vs STL vs NURBS =
vs 3MF vs Voxel vs LSM _ zensnss
vs Point Cl oSN P M

A Tool-specific despite
ISO, IPC standards

To To Do Io Io

WHY WE CANOT HAVE NICE T
GE Aerospace 43




OPPORTUNITY

Geometry

Consistent Authoritative Domain Dependencies Technology Advances

Sources of Truth (ASoTs)

A Model-based Automated Embed Domain Expertise to A Embed Al Advisory Agents &
Change Propagation & Automate (/ train Surrogate Models for) Automation across engineering
Consistency Maintenance A Spatio-Temporal Discretization toolchain to advance workflows for

A Reliable & robust exchange (Mesh Generation, Validation, design, advanced manufacturing,
of model detail via Correction, Simplification, Calibration) & digital twin-based sustainment
ISO, IPC standards, A Multiscale Resolution Management A Innovate Novel Architectures,
SysML/FMI A Multiphysics Co-Simulation Algorithms & Data Structures to

A Enable Certification by (toward coupled simulation) break through Geometry Barriers
Analytical Methods Enabling Holistic Design Exploration to Computational Performance

& Trade-off Analysis

GE Aerospace 44



Al / LLM Literacy

A Data Literacy A Training Date uyly A Al /ML Useful &
A Digital Literacy (GUENT), ComEEEnsss, e, © ) Effectively Tames Complexity
A Modeling Literacy A Reproducibility & Data Gravity g Perception of Al Authority

A Al Agent Literacy A Survivorshi!o Bias _ A Reliably Blind Obedience
A Data Integrity Hygiene A KnowingWhat We Do

GE Aerospace 45



