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IVECO GROUP AT A GLANCE

Solely listed since the 3rd of January 2022 on Euronext Milan, Borsa Italiana, the Group is built on an over-a-century legacy of success,
dedication and know-how.

IVECO IVECO
CAPITAL HEULIEZ BUS IVECO & FPT IVECO

LA MAGIRUS

HEAVY, MEDIUM
FINANCIAL SERVICES F BUS i & LIGHT-DUTY POWERTRAIN k SPECIALTY VEHICLES

COMMERCIAL VEHICLES
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8 28 29 34,000 €12.6bn €302mn €1.4bn*
Brands Plants R&D Centres Employees Consolidated Adj. EBIT of Available Liquidity
Revenues Industrial Activities

*As of 31st December 2021
Source: 2021 Full Year Combined, Unaudited Results, presented under EU-IFRS
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FPT Industrial
Key figures

2021 VOLUMES & REVENUES

CAPTIVE & NON CAPTIVE SALES

538,300
Engines
[ Sy 260,400
- Axles &
Transmissions
I
9‘ 3.75b€
=‘9 Net Sales

} FPT ranks among the largest engine
manufacturers in the world

POWERTHAIN TECHNOLOGIES

IVECO«GROUP

WELD HEULIEZ IWECO | IVECO 707 | Iow  (Seeren  Snsskus

61%

CNH L[LHAS
KOMATSU LIEBHERR

GENERAC HIMOINS A’
% MERCURY
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High number of customers outside
the Group

Global player with strong presence
both in On Road & in Off Road

World wide diffusion




FPT Industrial: main segments
Full-line offering of industrial engines

ON ROAD

Light commercial vehicles

&

OFF ROAD

Construction

1’

POWER GENERATION
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MARINE

Pleasure

Commercial




FPT Industrial: current product portfolio

Diesel From 2 to 20L, Full Natural Gas Range And New Zero-Emission Solutions

LIGHT ENGINES (2-4L)

On Road 85-152 kW
Off Road 37-105 kW
Power Generation 37-100 kW
Marine 85-129 kW

;FPT
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HEAVY ENGINES (8-20L)

On Road 118-235 kW
Off Road 66-250 kW
Power Generation 31-253 kW
Marine 63-390 kW

On Road 228-420 kW
Off Road 210-670 kW
Power Generation 256-578 kW
Marine 125-735 kW

TRANSMISSIONS AND AXLES

TRANSMISSION

* 6 speed manual transmission for
Light Commercial Vehicles

* Up to 500Nm input torque

AXLES
* Front and Rear for Truck & Bus
* Single and hub reduction

* Solo and tandem for heavy duty
applications

* Gross Axle Weight up to 32t
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A Natural Gas Version (Methane & Bio-Methane)

eDRIVELINE
» (eAxle, Central
& Drive,..)

ePOWERTRAIN

ENERGY
STORAGE
(Battery Packs,
BMS,..)

e,

E-DRIVELINE

* eAxles for all On Road applications from
passenger cars to heavy trucks

* Up to 44t GCVW
* Up to 840kW peak power (2 e-motors)

ENERGY STORAGE

* 37-69kWh battery pack
* Up to >175 Whlkg

* Customized BMS




FPT Overview & rer

Leveraging on technology breakthroughs

First S First truck First ) First Cpmmon First FPT Exclu§ive HI-eSCR HI-eSCR?2 for First .ﬁrir.mg ofa First firing of
irst Steam engine turbocharging Rail engine adopted Hybrid Diesel after- Stage V multicylinder Cursor H. ICE
Engine produced applied to heavy- on light commercial  technology for treatment integrating SCR split-cycle Direct |2ni-
duty truck engines vehicIes urban distribution technology and filter engine

DOLPHIN

HiI-eSCR HI-eSCR=2

B

| | | |
1905 1938 1975 1999

| | | | |
CASE Fial, IVECO VECO = Fr7

2019 2020

2012

2011

2007

- IVECO
FIAT
e e A

FPT is a young Brand with over 100 years of know-how and experience...
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WW Regulation Forecast 2024 - 2030

CO, and emissions regulations

CO,

On
Road Off-Road emission

emissions and CO, regulation
| 2022 2023 |2024 |2025 |2026 | 2027 |2028 |2029 {2030 |2031

On-Road emission

Target: CO,
regulation

-30 -40 %

Engine base technologies
convergence between on and off-
road, with first launch on on-road
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Global PWT mix evolution Fev
From 2022 to 2040 CONSULTING

Specifics L3R

= EU with accelerated BEY share,
additionally expected FC, H,-ICE &
eFuel hybrid

= Globally, BEV dominant in 2040, but FC,
H,-ICE & eFuel hybrid will coexist

i Passenger car

= HD Truck will also become significantly

— HD Truck BEV, FC and H,-ICE driven

= Residual share of ICE: eFuels required

= Tractor will stay with ICE in mainstream
Tractor = gFuels required
=56kW = BEV FC and H,-ICE will get increasing

market shares

In1ferr!atlona| = International shipping dependents on
Shlpplﬂg efuels to become net zero CO,
=>8000TUE, --> Methanol, Ammonia
lower range = Battery electric concepts for lower range

and inland waterways

@ucemma @ICErmewable fusel H2-|EE $1113 Fuel Cel @Bw Hybrid ICE
& Frr R e




Powertrain Industry: a Changing Environment

Evolution of key drivers

Past Decade

(?;;:_)f Product evolution driven by Emission Legislation
TCO CO, reduction driven by Customer (TCO)

(‘w Electrification started in Passenger Cars, while
Qf) in Industrial application only in specific segment
(e.g., Buses)

@ Hydrogen wave started in the last 2 years as
option for Zero emission Trucks

Industrial business (company demerges) and

[;3 Specialization between Passenger Cars and
ﬂ Consolidation on Industrial

We are now in the
Industry Turning
Point, where business
is still on Internal
Combustion Engine
PWT, but where an
increasing % of
R&D/Capex are
dedicated to Zero
Emission product,
while keeping
investment in
“traditional
technologies”

Next Decade

W

—|
O
O
i)

Ol & A

Continuous focus on challenging Emission
reduction (both On / Off Road)

CO, focus for both Customer and Legislation
perspective not only in On Road

PWT mix still in favor of ICE, eventually with
renewable fuels; acceleration on electrification in
specific market / segment

Hydrogen wave execution (2 potential technologies
in co-existence ICE H, and Fuel Cells)

Supply chain challenge, driven by Passenger Car
Diesel Engine phase out, shrinking industry with
cost pressure for key PWT components

OEMs/Powertrain players need to invest into multiple technologies to secure long term multipower lineup, rising the overall effort for
each player, potentially leading to industry consolidation in the long term
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FPT: A Multi-Energy strategy

Sustaining leadership in diesel and gas while investing into new zero-emission solutions

D (ES g O [MIETE] Con sson Gneiie ! Position as Zero Emissions solution provider

Line-up extension and continuous improvement, state of the art Extend FPT value chain into the Electrification area, through
tech and competitive solution, matching new customer needs 3 f) internal competence growth (ePWT division) and acquisitions
Alternative fuels focused approach: leadership in Natural Gas in Primary focus on Propulsion (eAxles), complemented by Battery
On-Road and technology transfer to sustainable circular models 3 Solutions and Software Management capabilities

@ H, Internal Combustion Engines as viable solution considering
ICE Vs. FCEV “competition” still not defined

Pioneering in Disruptive Tech Innovations

—/— Continue executing disruptive solutions, through internal approach and Open

= Innovation, acting with an agile and flexible Startup mindset
OOl RPHIr -
NS - naLA
_———————
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New xC13 engine
Compliance with CO, & EVII regulations

CO, regulation @ 2025 Technology

Key new technology contents

To achieve CO, target, main

1
1 ; ; Advanced
I . Higher peak cylinder
| engine technology areas are*: | % 27% ba,pvs 203’ bar combustion <
| | Combustion today and fuel con:rrlol andI
: - 1 Effici & injection pressure erma FPT
1 . iciency
| -15% vs. 2019 Combustion efficiency I new cylinder 2500 vs 2200 today. management to proprietary
1 From standard casting improve CO2 &
I = Friction reduction | head - block to CGl casting. EGR emission limits software
: > | material for methane
I = Air Handling :
1
1
! = Thermal management 1 > New materials on Variable disp. <
! | connecting rod pins oil & water
1 3 and crankpins usable pump
____________________________________ .. only with reinforced
. Friction casting material. Smart
EVII regu|at|on @ 2027 reduction auxiliaries
T !
i "NO limit -80% in real driving To comply with EVII limits main |
| conditions vs EVI: technology areas :
| * Cold start (eg, down to -10°C) on Engine & ATS are*: | ) )
! and short trip challenges | > E’é’&"?&f&fﬁ?ﬂ%geﬁ’“h New valve train
!« Extended PEMS compliance ; system to
I i plianc S Cooled EGR system ! flow (unique for achieve high
1 *Increased emission durability I . diesel version). braking best in
FUL) 1 Air New electric turbo class capability New valve
| ( * Close Coupled ATS w/ " Handling control (eWG)for train
: . o Double Stage SCR I Wethane
;" Introduction of N,O emission (not 1
| regulated in Euro VI) » DPF PN-coating |
I
1
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*Consensus from engineering companies and main competitors
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ICEs for 2025 — Technical contents

MAINTECHNICAL
S
e
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Paths to zero and net-zero CO, emissions with gaseous fuels

([ ) Hythane )
d CNG/LNG (H,/NG blends) 100% HYDROGEN
BioCNG/BioLNG Bio/renewable options
— ~ | | | :
Net zero CO, solutions ] [ Tailpipe CO, free solutions
) 4
NATURAL GAS Adapted from DisigEe FUEL CELL
— ENGINES NATURAL GAS from NATURAL TECHNOLOGIES
< ENGINES GAS ENGINES
o / \_
[ NO, emissions only ] [ ZERO emissions ]
ICE based - Conventional Powertrain Electrified PWT

(/ FPT Universita di Perugia — December 16, 2022
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H, ICE - Why

Zero CO,
tailpipe
emissions
Synergies with FC on / \ Ultra-low
hydrogen NO,/PN
infrastructure emissions

/ \

Tolerance to Quasi-zero
hydrogen quality / TI-_|C/_CO
emissions

ambient conditions

Integration onto

; Good thermal
conventional

. [ o efficiency for high-
afcohv;lteercttrslrgs load mission profile
Well established

manufacturing process /
supply chain

(/ FPT Universita di Perugia — December 16, 2022 14
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H, ICE - Technical challenges and solutions

CHALLENGE APPROACH TECHNOLOGY
\ ( )
Controlling A/F mixing to / \ > H, Dl injectors technology
optimize combustion process \ J
( )
Preventing abnormal combustion > Air handling: turbocharging
S (knocking, pre-ignition) D Direct injection ; \)
s N under - Engine design (swirl/tumble,
lean burn conditions PCP,CR...)
Avoiding back-fire phenomena . AT
Dedicated ignition systems
\ J \_ /
( ) - N
Tackling low power density \ / > ATS: SCR system
(. / - /
4 N . . ) 4 )
Av0|'d|n.g G IS Crankcase ventilation system Dedicated scavenging circuit
inside the crankcase
\§ / G /
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H, ICE technologies: development trends

[ H, Injection } [ Air handling } [ Engine design }
e a - ~ e ™
Dlvs PFI Turbocharging solutions Pistons/rings design/material

b < N y, \ J
( h s N s N

Dl injector position EGR vs air dilution Crankcase ventilation
|\ / \_ Y, g /
4 1\

DI —spray cap

4 N\

Lubricant system

(/ = PTF Universita di Perugia — December 16, 2022




Common topics
PFI / DI approach

1

il
0|

Y |

EiRkE

o]

efficiency & &= &
Ezclltlaglng Moderate Moderate Moderate Excellent Excellent
full load potential @ & o allenge
NOx emission Combustion Poor Good Good Good Good Good
Anomalies
(low load | full load) O O > ¢ & i
ombustion
combustion stability (v (v-ad & Speed Moderate Poor Good Good Good Good
usable tank capacity & & Q Charge Motion Swirl Swirl Swirl Swirl Tumble Tumble
Mixing/
cost/ complexity é a % ErreeteTs Poor Good Good Good Good Excellent
Power/
controllability - ad & & (-l Efficiency Moderate Moderate Good Good Good Good
S 4

All papers focusing on DI approach; only Bosch showing experimental results from PFI engine, oriented to
engine NO, emissions containment

(/ Vo oo & Universita di Perugia — December 16, 2022 17



Common topics
Direct injection: injection position

b

: |
i i
’ # BorgWarner oy
} Velocity [m/s)

Engino Spociicatons | Diesel | HiCEVI | HiCEV2 | HiCED

< \ ——

Release Date Production Q2-2022 Q3-2022 Q4-2022
Injector type Diesel CHGB - Std CHG6-Std CHG10- Cap
Injector Position Central Lateral Central Central
Spark Plug Position - Central Lateral Lateral
Displacement 22 2.0 20 20 3
Bore 128 mm - "
Stroke 142 mm Piston Type Baseline ModifiedV1  ModifiedV2  Modified V2 |
Connecting rod length 300 mm
Speed [ IVEP 1500 rpm / 18 bar Boost System Base VTG Base VTG Base VTG OptVTG

(SCE - Bosch injector)
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Common topics
Direct injection: air/fuel mixing

Injector Recess

Small e—— OPUME] w—lp | arge
— * Increased Coanda effect Recess . Higher shear loss in passage
Section view A-A Section view A-A * Reduced jet penetration

Scale: 3:1 Scale: 3:1 Section view A-A
[ 8] Scale: 3:1 HYURNDAI
y E :
e R Injector 0 mm 3 mm 4 mm
N S . Recess
= Energles A | L . sy BRI

LQanouveﬂss - e fa T g 0
i 20

No cap cases o 4-hole capgase
; : h 40
60
80
100

Fig. 4 Spray for different cap configurations (pressure=1.6bar - temperature
=344K).
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Common topics
Direct injection: air/fuel mixing

INN/

e B T i onicalSHEN 2 SN0, 108 00228 Fig. 12  Validation of 3D-CFD spray model for different nozzle positions in case of
T A-nozzle without spray cap.
charge / \charge charge charge
ar - ar "
1 > air \ ar e
h N fuse. 5,0 =—=hase injector
] = displacement / \ displacement
] \ ! \
.‘ H, ! J o Ha 45 A =—?-hole cap (A =4 mm?)
/ \
! "‘ 7 3 40 w=d-hole cap (A =4 mm?)
I 403 | i 3 \ \ 35
- permeation S permeation
Coanda effectin proximiy of walls Fluid zone sep ion by density 3'0
) @ 25
H, H, 20
charge S e charge charge H charge 15
air | H ‘| air ar 2 air
| | N |
4 2 | centrifugal effect 1.0 . T =
i | densty H, < densty air A at same time
| h 0,5 1 \
[ 4 g’-—/ T) Y after SOI
P 4 2 ' '
0 20 40 60 80 100 120

3 Mixture formation phenomena relevant for H: LP DI combustion systems i A
position on spray axis [mm]

(/ Vo = o Universita di Perugia — December 16, 2022 20
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Common topics
Air dilution / EGR

Fev LEAN vs. LEAN+EGR LEAN vs. ULTRALEAN
H2 SCE (2.13)) n = 1200 1/min H2 SCE (2.13)) n = 1200 1/min
Lateral DI Toenae = 30°C —.— i =24 Lateral DI Tocuae =30°C —-— =24
Load Variation SOE =180 °CAbTDC - Xy =25% Load Variation SOE = 180 °CAbTDC L =30
° 40 > . . | . 220+ Mammum L
& o o -
5 — 4 s 30 ' 5 3\,\ < gz s Average ‘
293 £ = > | | | c — 180
= - —~ = 3 =
55 s > 20 c g3 se T’
b 22 ' / g =32 U2
T @ ¥ 10+ H o = E 2 140-o-
* —r 0 a1 H T a a 1
0 N ———————mmm 100
2.5 | S 25 45
s 20 Y m < £ |
> 15 g g 20 oall
= » O 42-g— S 15 S
S 1O = T —e < g 43 __.—-b/—).
Z 05 s 1 O" 1‘0_ :"':_J ‘o—
0.0-+— . . — 1 T 40— . . . . . CAERS _E 1
14 15 16 17 18 19 20 14 15 16 17 18 19 20 005 F ] 41 —t ! " "
IMEP / bar IMEP / bar 14 15 16 17 18 19 20 14 15 16 17 18 19 20
IMEP / bar IMEP / bar

+ EGR effect beneficial to mitigate preignition (higher humidity from recirculated gas) but more tendency to knocking due to
higher temperatures - need to reduce spark advance timing at higher loads (IMEP > 17 bar)
+ But contrary to Diesel, EGR seems not to be beneficial to further reduce NO, raw emissions (due to higher intake temp.)
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. # BorgWarner
Common tOp|CS NBMEP @ LET >

18 mP3@ LET Lo &
. HP3@RP =
Charging Technology 1 s E
81 L, £
= 2
E 12 I 3.5 g
HYUnoAI @ 05
10 L3 3
2
8 L 25 @
g
6 -2

VTG VTG VTG optimized R25 eTurbo VTG eBooster™ + VTG
series Diesel optimized H;  H; + BallBearing HP: VTG LP: VTG optimized H; optimized H;

Fig. 16  BMEP and exhaust backpressure (P3) for different boosting systems at
1400rpm (LET); backpressure (P3) at 4000rpm, 100kW (RP) - simulated

20 an

(b)

Fig. 5 Wastegate turbocharger (a), variable geometry turbocharger (b), 2-stage
boosting system (c)

FRS =2 z
BOSCH i ¢ S g2° 3
wiaut knee-shape: §, & | iniection quantity A=2.0 & 10 -E 24 g
larger engine o
s z 3 5 322 b
£ - Q
7 L [PS——— . 200 M
S e S S S T R 20 30 -
— J
% a = A 20 "E,' 15 - 28 g
< = P —— A=2.5 i g6 - 8
- Ay 1.5+ retarded ignition + postinjection w 10 a H
i = E 24 IS
18] s . o s 322 r
- | main * post injection limit & . 20 5
Tt T ey osssectoias 0
8 oot 1 tamp. it~ lomperaure i it A 01234586 01234586 0123240586
I % g = Time [s] Time [s] Time [s]
LA
g oal g
?f:f HE Fig. 17  Transient performance comparison for different boosting scenarios at
i fol S 1400rpm - simulated

. o . L N  eAssisted Boosting solution in current development stage preferred
Fig. 8 1D simulation of a load ramp with three different operating strategies: ) . o 3
without any enhancement (blue), with retarded ignition (green), and with . Only BOSCh ShOWlng appl’oach Wlth conv. VTG + Opt pOSt InjeCtlon
retarded ignition and post-injection (yellow). Engine torque, 4, overall and
post-injection quantities, boost pressure and exhaust temperature. Concept
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Common topics

Engine design to avoid abnormal combustion

J-gap Spark Plug max 829°C Solid Valve max (head) 700°C
700
___F 683
V™ a5
=i 47
@
5 479
= an
4 Bl o ) i st ot e e S e et &
Em s Diesel Steel Piston H, Steel Piston / H,Steel Piston H, Aluminum Piston
i 1 with 2nd Oiljet with 2nd Oiljet !
B Typa=689°C ! |
| :
Tronmax=700"C : :
1
Cold Spark Plug max 751°C Hollow Valve max (head) 628°C : :
I
: I
1 I
1 \ I
' ) |
= | [T s [em=0%]
3 = Hotspots present at = Hotspots present at the : = Hotspots in piston bowl = Further reduction of 1
J positions of Diesel bottom of the bowl! | eliminated peak temperature due
spray = High distance from | = Bowl edge is now the to higher conductivity :
cooling gallery ! hottest area of Aluminum ]
L T Selectedfor Hyengine tests_____ _ o
Tur-,m,n=614°c N " . .
Fig. 5 FEA piston surface temperature simulation at rated power

Trorma=628°C

FeV Tewneco
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Common topics
System components

WY
xBorQWCrner DﬁL ?CAILLAU

Injection system, ECU control and Software, vehicle
integration including electrical harness and calibration.
Engine adaptation

BW injectors used by IFP and Hyundai

Vehicle adaptation, construction and integration of
the H2 storage system on vehicle

Bosch injectors used by IAV (SCE Daimler)

3.1 Hydrogen injection system

3y

Outwardly opening
nozzie for high flow
rate and self sealing
by cylinder pressure

No papers referring to DENSO and/or
Liebherr injectors. DENSO present only at
the booth (no physical injector showed)

Shut-off Valve

Max. 35 bar H,

POWERTHAIN TECHNOLOGIES



H, ICE - Technologies still under development

Hardware | | Software

New FIE and ignition New pistons Turbocharger Dedicated SW
system design i and controls

Cylinder Head and "
N £ g with specific
AR S, R \ % calibrations
: : s . y Diesel like ATS -
/ : Crankcase ) 4

Dedicated (CNG derived)

Research to Technology System Test,
Prove Feasibi Demonstration Launch, Operation

Basic Technology System
Research Development Development

(/ FPT Universita di Perugia — December 16, 2022
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H, ICE - A growing number of players investing in R&D activities

Publicly announced interest and investment in H,-Engine development is
now growing strongly amongst on-and off-highway industry players Fev

— o o o o o o o o s o Em Em -—————

| HONGQI FAW GREAT WALL Sacucros TovoTA HYLUNDRI I — - —
LS o 9 | o
Uy -y A ——
"DAIMLERI! 2 | Lo
5 I Bemo wehice II I ﬂ
I---L—-f:?_-_ih-d____l Field trial
1l AR 2025
— I Jm D&:,f:.{.:) Il Demo vehicie |
s | w2 Fickd trial
(O '™ E E O T O J - ‘L - - r --------- .
| @ @ I I @- X 5 = | A HYUNDAI DOOSAN INFRACORE I 2025
| I wra K S - I-m-—----
POt L
aooo)d | £FeT E I pp L -_20-35__ = _—ZEM— 2024
T ! eATERPILLAR Zes
| e e . e @
) 0) Wabtec L _2025_ 2025 2021 |
g . = ~ & | @ -
S ) 8L sr=nvG T K |
MAN Energy Belutions _:-Ezé _ _ 2025 _20_25_2035_2031_|

Ongoing
development announced
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First application on the off-road sector
The H, C13 engine on the PRINOTH snow groomer

Engine data and targets

* Displacement: 12.7 |

* Bore x stroke: 135x150 mm

* Target power: 338kW (~ 27 kW/I)
* Target torque: 2000Nm

* Target best BTE: 42%

* Lean burn (lambda > 2.0)

» Direct Injection
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Paths to zero and net-zero CO, emissions with gaseous fuels

Hythane

CNG/LNG (H,/NG blends)

N
| 100% HYDROGEN
p—y <

FUEL

BioCNG/BioLNG Bio/renewable options
Net zero CO2 solutions ] [ Tailpipe CO, free solutions
[ .

NATURAL GAS Adapted 10 Derived FUEL CELL
— ENGINES NATURAL GAS from NATURAL TECHNOLOGIES
< ENGINES GAS ENGINES
o \

[ NO, emissions only \ [ ZERO emissions ]
ICE based - Conventional Powertrain Electrified PWT
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On Board Blending - why

Why Hythane:

+ toreduce tailpipe CO, emissions from NG engines without affecting engine lay out/performance
* to enhance combustion process, lowering also pollutant emissions

+ to demonstrate additional flexibility of NG engine technologies

* to be proposed (at first) as retrofit solution to extend NG vehicles lifetime

Why On Board Blending:

+ toincrease CO, emissions reduction potential compared to premixed blends

« to maintain vehicle full capability to run on NG

+ to control the NG substitution rate according to engine operations/conditions for maximum CO, benefit
+ to offer hythane also on LNG vehicles (e.g. LNG C13 applications)

* tobeindependent from hythane blending at the station

* toincrease the demand for hydrogen at the refuelling stations
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LANDIRENZO'

Hythane: On Board Blending system

CNG Pressure
regulator
OR
OR
LNG ll LNGPressure [
:

NG rail +

injectors To
engine
intake

» System can fit on both CNG and LNG applications
» Conceived as potential add-on retrofit kit
» Two requests for patent presented Dec 2021

DUAL INJECTORRAIL




THANK YOU FOR YOUR ATTENTION
& FPT

POWERTRAIN TECHNOLOGIES
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