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Agenda

- Background - Baggrund og Vision

- Distribution methane = Distribution methan/Biomethan
- Engine = Motor

- Tanks and design - Tanke og design

- LN = LNG, Flydende gas

- Methane tractor calculator. = Methane traktor calculator.
= Andre alternative braendstoffer
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https://cnhind-my.sharepoint.com/personal/svend_olesen_cnhind_com/Documents/Documents/Forhandlere/Bonus/2022/New_Holland%20Bonus%20m%C3%A5l%20for%202022%20PN%20Maskiner.docx?web=1

CNH Industrial

Segments and key features

CN-

INDUSTRIAL

Agriculture

Second largest manufacturer
of agricultural machinery

CASE Wi

AGRICULTURE

" AGRICULTURE

Construction

A global player in the manufacturing
of construction equipment

CASE § NEW HOLLAND

Financial Services

A global leader in equipment finance,
supporting customers and dealers with tailor
made solutions

u
CAPITAL

INDUSTRIAL

Powertrain

Global number one in highly regulated
markets, producing more than half

a million engines a year and market leader
in alternative fuels powertrains
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Background
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New Holland Agriculture
Farming technology of tomorrow
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The Clean Energy Leader® strategy

NOVEMBER 2007 /
100% BIODIESEL

THE BIRTH OF A NEW ERA
ALL NEW HOLLAND ENGINES ARE

®
CLEAN ENERGY LEADER 100% BIODIESEL COMPATIBLE FEBRUARY 2009 / A ZERO EMISSION FUTURE

STRATEGY LAUNCHED NH?™ HYDROGEN TRACTOR AND ENERGY
INDEPENDENT FARMSM WIN A SIMA GOLD
INNOVATION MEDAL

JULY 2006 /

| el
% -
. NOVEMBER 2013/

NOVEMBER 2011/ SEPTEMBER 2012 / THE NEW FRONTIER JUNE 2015 /
INTELLIGENT VITICULTURE A RENEWABLE 15T GENERATION T6 INNOVATION
ECOBRAUD AND ALLIANCE METHANE POWER THAT WORKS
SUSTAINABLE VITICULTURE STRATEGIC PARTNERSHIP TRACTOR LAUNCHED 2ND GENERATION
WIN A SILVER MEDAL AT WITH GROWTH ENERGY e uT 4 T6 METHANE POWER
AGRITECHNICA TO PROMOTE ETHANOL TRACTOR PRESS

PRODUCTION IN THE USA RIDE AND DRIVE

- AUGUST 2016 / REDEFINING AUGUST 2017 / METHANE POWERED NOVEMBER 2019 /
THE AGRICULTURE w CONCEPT TRACTOR T6 METHANE POWER
OF TOMORROW LAUNCHED AT FARM THE WORLD'S FIRST
NHPRIVE" CONCEPT AUTONOMOUS TRACTOR, PROGRESS SHOW, USA, PRODUCTION UNIT
UNVEILED AT FARM PROGRESS, USA. REIMAGINES THE DESIGN - UNVEILED AT THE

IT PROVIDES A GLIMPSE INTO THE FUTURE AND REVEALS A CONNECTED
OF TRULY AUTONOMOUS FARMING. AND SUSTAINABLE FUTURE

AGRITECHNICA
SHOW, GERMANY.




Create the farm of tomorrow - The Energy Independent Farm?®

Our mission: Helping farmers around the world to become independant regardi
energy by allowing the creation of a more sustainable agricultural world.

Farm
Operations

Manures &
Biomass as
Livestock

Digestate '

fertilizer

\\
y Biodigestor

Biogass —_—) Electricity Production

produced

Methane
Powered T6
Tractor

Injected into the ” Upgrade to
network and for biomethane

transport
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Environmental Impact View - Well to Wheel
Green-House-Gas Emissions by Source - On-Road

Well-To-Wheel (WTW) - GHG emissions in CO2 g/km

Petrol 125
Fossil fuel:
Diese! 101 CO2 capture
from
: almasphece va
Bio-Diesel*: 45 g [ U
e Cortont
Natural Gas & CNGILNG s
H . Reduction due to
Biomethane: Biomethane m -81% prediction,
From municipal waste ::ndﬁong:nd
thetic M nspor
Syl Mg 2%
COZ capture *rom

E  on i
From liquid manurs -180% photosynthesis

E-Mobility

i
I
o, {from Reazwane) | 5-100%
Rlecieltyt  Svety I
(Hases FUA) H

Source’ Elab. Thinkstep Study 2017 and JEC WIW study vd 2014
IV Hydralnsstod Vegotablie O

.m..,,f_‘\\\
"
pries b . 1 <'M:I o Tenk (WTT|

[Tt

[Eaa PR T \_\_\
Fradi=
e s
LA LLTEY
r=ud laa
]

Fof cach 'WTW pathwary. calcuiate: T ganlz
= Toal erengy requinsd 3
= Taalal GHS Hink kAl

Natural Gag( vs Di

Non-Renewable Natural Gas ha
significant reduction in CO, emi
Diesel (~11%)

Renewable sources of
emissions even further
=  Between ~ 80%
depending o



Renewable Gas
Sources & Utilization

= The raw output of an Anaerobic Digester (AD) is Biogas, which can either be used directly to generate Electri
upgraded to produce Biomethane

= Biomethane can then be injected into the Grid or used directly as Fuel

= The waste output of the Anaerobic Digester is known as Digestate which can be further recycled into various prod
(c 0@ [}igester l BIOMETHANE Grid
o o Gasstorage o o k—) 0 e ©

mgas upgrading
Q-

Combined heat and
\ power unit (CHP)
e Digestate @ Electricity
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Energy Independent Farm™ system
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Methane gas requires high compression or liquefaction
Overview of gas usage opportunities

Methane Sources Processing Requir
P LI .
® - '
1 4 —

= Grid quality:

~85% methane
CH,

0 []88 o 8
Q@ ffjam — —— = Atoutlet pressure: 1 day
I

—— tractor use! = 360m3 .
= Need for (5 shipping containers)
= Biogas contains ~ purification to
65% methane >85% methane
content

1) 10h operating time = 360 m? * Volume calculated using idea




Infrastructure investment for CNG filling technology

Fast-fill
station
configuration
(3-4 minutes)

Time-fill
station
configuration
(~6 hours)

Source: Clean cities project; ANGI Engineering, Phoenix Energy, US Deprtment of Energy

Initial
investment

INLET GAS COMPRESSOR(S) PRIORITY STORAGE VESSEL NATURAL GAS
DRYER PANEL SYSTEM VEHICLE DISPENSER

Initial
investment
TIME FILL

PANEL

INLET GAS NATURAL GAS
DRYER HOSE POST ASSEMULIES




Infrastructure
$65k system example

= $65k will buy a compressor and one bank of 15 tanks
= Additional tanks ~$15k per bank of 15 cylinders

= Compressor (example)
= Coltri MCH-24 Compressor (250 Bar)
= 13kg/hr (24 m3/hr)

= Fast Fill Storage
= SM15 Bank (1x from image)
= 140kg of usable gas at 200bar

= Usage of 140kg

= 4x APH with out range extender
Tractor fill time 5 minutes
= Storage bank refill time ~11hrs

= Notes
= Additional banks can be added as it is a modular system
= Additional vehicles can refuel a lower pressure

—




France Suppliers CNG fuelling stations

On farms : N°1 is Prodeval

- CN’Green = solution for AD plant with injectio
- 75 k€ (60k€ for the station / 15 k€ installation

- 18 Nm3/h (= 13,5 kg/h)

- Simulation with a gas price of 28€/MWh (up to j

90€/MWh end of 2021)

Volume de GNC distribué = 39 tonnes [ an soit U'équivalent de 150 kg/jour, 5 jr/semaine, 52 semaines/an

Achat gaz maturel

Annies 1a B
0,398 €HT/kg de CNG

Années B a 15

0,398 €HT/kg de CNG

Achat Garanties Origines

0,000 £HT/kg de CNG

0,000 £HT/kg de CNG

Electricite

0,032 £HT/kg de CNG

0,032 £HT/kg de CNG

Exploitation de Uinstallation

0,077 €HT/kg de CNG

0,077 £HT/kg de CNG

Maintenance préventive

0,066 £HT/kg de CNG

0,066 £HT/kg de CNG

Maintenance curative

0,000 £HT/kg de CNG

0,000 €HT/kg de CNG

Abonnement internet

0,000 £HT/kg de CNG

0,000 €HT/kg de CNG

Assurances équipement et responsabilité cvile

0,051 £HT/kg de CNG

0,051 £HT/kg de CNG

Taxe fonciére [ Redevance occupation du terrain

0,000 £HT/kg de CNG

0,000 €HT/kg de CNG

Entretien site

0,000 £HT/kg de CNG

0,000 €HT/kg de CNG

Gardiennage site

0,000 £HT/kg de CNG

0,000 £HT/kg de CNG

TICPE

0,076 £HT/kg de CNG

0,076 €HT/kg de CNG

Dotation aux amortissements

0,240 £HT/kg de CNG

0,000 €HT/kg de CNG

Cout de l'endettermnent

Coit de revient du CNG 0,957 EHTVA/kg de CNG  ©,700 €HTVA kg de CNG

0,017 £HT/kg de CNG

0,000 £HT/kg de CNG

Composantes prix de revient du GNC [scemario a 39 tonnes/an)

- E PRODEVAL

Scenario 39 t / year
= 150 kg/day over 260 days

% NEW HOLLAND
AGRICULTURE



2. WAS MACHT BAUER KOMPRESSOREN ?
ompressoren ¢

Gasleitung Kompressor  Trockner / Filter Speicher Zapfséaule New Holland T6

Komprimierung mmmm Aufbereitungmmm® Speicherung == Verteilung

Gaseingang Gasausgang
Niederdruck Hochdruck

BAUER GROUP




Bulk fuel transport comparison
Transport capacity & cost has a significant variation by fuel type

44 Ton Bulk Haulage

= Diesel
= 38,000 litres
(31,616 kg)

= 1,500 hours tractor usage

= CNG (250-300 Bar compressed)
= 5,000 kg
= 262 hours tractor usage
= 5.7x to match Diesel

= LNG (insulated cryogenic tank -163 °c)
= 21,000 kg
= 1,100 hours tractor usage
= 1.4x to match Diesel




Technical criteria for natural gas of an FPT engine

Natural Gas must meet the expectations of Law EN 16732-2 "Natural gas and
biomethane for use in transport and biomethane for injection in the natural gas
network — Part 2: Automotive fuels specification”

Natural gas used in FPT engines must meet the following technical criteria:
- CH4 > 85% v/v
-NMHC< 13% v/v
- Inert (CO2, N2) < 14% v/v
-H2<5%v/v
- Water < 55mg/Nm3 - MN (Methane Number) > 70 (AVL method)

- H2S < 10ppm
- Total sulphur < 10mg/Nm3 (ISO 6326-5)
- Siloxanes < 5mg/Nm3

—



Prototypes and development in methane
supply
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Methane powered Tractor Prototype

= Prototype 1, F1C engine from the lveco Daily
= Proof of concept

Main specificatic

Name: T6.140 Methane Power
Engine family: 139hp 4-cylinder F1C
100% Methane Powered

10L Petrol Back-up

.;Bnmmuin :




Methane powered Tractor Prototype

= The methane prototype has been extensively tested in Europe and Brazil

(Germany, France, Italy, UK, Spain, Denmark, Czech Republic, Belgium, Netherlands, Luxemburg)
= Engine derived from the Iveco Eurocargo

METHANE POWER TRACTOR

Main specifications

Name: T6.180 Methane Power
Engine family: 179hp 6-cylinder NEF
100% Methane Powered

l §% new nowwn




Methane Power
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Methane Power
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Methane Concept

The Methane Concept has been all around the world, multiple fairs and events in
Europe including Agritechnica, SIMA and EIMA. It has been to Agrishow in Brazil
to the Farm Progress show in the USA. It also went to the Obihiro show in Jap

§% new nowann :




FPT NEF NG 67 Engine
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FPT the best of the best

The Cursor 16 for agricukure and
construction applcations

CLEAN DIESEL

Best in class advanced solutions in
almost all segments:

— 13 regstered in-house patents
on StageV and Selective Catalytic
Reduction (SCR) technologies

— SCR, a highly efficient system that can
achieve a reduction of up to 98%

— Currently meeting StageV and Euro
Vi Step D requirements

— Ongoing research to further increase
efficiency and reduce COI emissions

— Featuring improved Total Cost of
Ownership (TCO) with longer
maintenance intervals

$% new HowAanD :

The 460 hp Cursor 13, the most powerful
natural gas engine on the market

NATURAL GAS

— Natural Gas is a key step towards
future zero CO, emission
propulsions.

— Biomethane solutions for all the
segments

— Research on alternative fuels/

biofuels for the lowest possible CO,

emissions

ELECTRIFICATION
Dedicated e-powertrain organization
focused on the execution of projects:
— New e-axdes, diesel-hybrid and gas-
hybrid powertrains
— Fully electric propulsions as long-
term solutions for zero-emission
vehicles, mainly for urban missions
— Hydrogen fuel-cell propulsion as a
solution for long distance missions




Methane power Tractor Range & Main Specifications
New Holland T6.180 Methane Power

Name: Methane Power
Engine: FPT 6-Cylinder
Model: T6.180

Engine power: 179hp / 132 KW
Torque: 740 Nm
Methane tank capacity: 1901
Transmission: ElectroCommand

i §% nEw HouaND |




Standard Diesel tractor vs Methane Power

Same

Same

Same

Same

Same

Same

Running costs

§% new HoLLAND

Power 180 hp

Torque 740 Nm

Durability

Service intervals

T ————————— —

Productivity

Performance

Saving 30%




Same power and performances as a diesel tractor

150 1100 150

1
/
]

100 ~ \h = 5 — \\n
= Ca -—-‘..,\Q |
5 / % HRE = \~’\\\\§ g
; // -l | ¢/ N S

=—w—TRANSPORT CURVE - POWER
~—+—TOP CURVE - TORQUE

~—+— DE-RATED CURVE - TORQUE B m
s TRANSPORT CURVE - TORQUE

- FOWER DE. 'URVE - POWER

g TRANSPORT CURVE - POWER st BOOSTED CURVE - TORQUE

e DE-RATED CURVE - TORQUE s TRANSPORT CURVE - TORQUE

*T6.180 Methane Power *T6.180 Diesel

V>

We were really looking for creating a more sustainable tractor without impacting
farmers performance.



Structural comparison between a gas engine and a diesel engi

Q Lambda Sensor
bo Lambda Sensor T° sensor
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Comparison of emissions between a Diesel engine / Gas

By developing a methane engine, we have the opportunity to develop agricultural p
more in line with current environmental issues.

Comparison of emissions with a traditional engine:

Emisions 56 <P <130k

° CoO
v Reduction of 75% —Stage V —Methane
CcO
° NMHC

v Reduction of 90%

° PM
v Reduction of 98%
PM
° NOx
v Reduction of 62%
° CO,
v Reduction of 10%-15% (not in the Nox

Phase 5 legislation)




Methane Power tractor
Standard Diesel tractor vs Methane Power

WITH METHANE

T 10 ‘2/:002 '80 Z(\)/erall '99 ;/;rticulate

emissions matter

WITH BIOMETHANE

From waste and energy.crops = near zero CO; emissions
From manure = carbon-negative footprint




Methane Power tractor

Standard Diesel tractor vs Methane Power

With methane

= 10 %002 '80 (:f\)/erall B

SIES S J
|

p

.’ O REDUCTION
drive-by-noise

With bio-methane

' Virtually Zero CO:2 profile

A
AT




On-Farm BioGas & Biomethane Plants
Europe 2017

10653

1549

847 876 471
I . . 207 192 161 139 126
- I | — — —

Q\x @\\x & o) Q*‘ S . o@ Q}Q N ’@
N e Y2 O RS S
< <« < & g T

Number of biogas plants by Country

Number of biomethane plants by Country




CNG Tank stations in DK.
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CNG Tanks stations in SE

) Denna karta skapades av en anvindare. Lzs om hur du skapar en egen. X K ’ (

Tankstationer for fordonsgas
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Fuelling satiations in Europe

STATIONS OVERVIEW

CNG Stations in Chongeview. SN Bio share:  all stations

Europe
Map  Satellite A - Fintand

| e ¥ |

@ In service ‘ under maintenonce 0 plonned / under construction ° L-CNG stotion @CNG;&M&M ﬁwcmm

https://www.ngva.eu/stations-map/



https://www.ngva.eu/stations-map/

T6 Methane Tanks & Refueling Process
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T6 Methane Tanks Available

Total capacity: 190L Standard Laterals tanks + 270L Range Extender

Front Range Extender Gas
Tanks (Option)

2 tanks of 50L
each

¥ : ! L
2 x RH Horizontal T. Q

1 tank of 14L + 1 tank 29L

2 tank 16L + 1 tank 8L

= | _— Catalytic Cgnvertor

Range Extender: —
3 tanks of 90L each .




Controls and Refueling Point

New position for
fill point and
fuel pressure
gauge.

5 newHowanD :




ATS Reviewed System




LNG — Liquified Natural Gas
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LNG Tank option comparison
Key Challenges to using LNG as a vehicle fuel

Conventional “Chart” type

= Tank design needs to minimise heat gain to fuel - Current designs are all
“thermos flask” based

Voo T
\ Wraro Tk
! ‘! Pt wgportng oke
w [ i
Vit H T 7777777 7 A0 poe
/
WIIITIRTT st
st et
or ot poe 15N
= Heat transfer path through thermal bridges limits storage time to 5 days 103Kg LNG \
N _ Dimensions of tank (660mmX 1
Fuel kept below -163°C not fit within tractor en

[ §5 HEW HOLLAND




Potential customers and solutions
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Fuel consumption

= The fuel consumption estimation is based on simulations from Field test, M
Engineering and bench testing from FPT.

= The Modena simulation is based on the duty cycles from the DLG testing

simulation

16.50
19 0.66 12.54
25 0.66 0.75 12.38
19 0.66 0.75 9.41

Usage - Municipality



Vehicle autonomy

I 0 P P

simulation| 66% 75% Ir

Diesel 25 66% 16.50
Methane

19 66% 12.50
Usage - Diesel 25 66% 75%  12.40

Municipality Methane 19 66% 75% 9.40

| awonomy |25 [185+270uel Live
el KG'

26 63 Hrs

4 g4 Hrs




Virtual analysis autonomy simulations
Based on measured Diesel values

.

7.00

6.00

5.00

4.00

EUROPE STANDARD = 190 L; MaxPressure = 200 bar; MinPressure = 22 bar

4,36

65,29

Cattle  Vegetable

Feeder

Picker

MISSION DATA - Autonomy [h]

1.49
2.92
2.60 2.53
217 .
ml I I JDZ I
Haulage  Straw Feed Flail  Cultivator Windrovdr — Slurry
Chopping Grinder  Topper Spreading

Loader

2.61

Muck
Spreading

Slurry
Pumpng

Rotovator Ploughing




Virtual analysis autonomy simulations
Based on measured Diesel values

"

16,00

14.00

12.00

10,00

/.00

G0

400

200

(L0

EUROPE RANGE EXTENDER = 460 L; MaxPressure = 200 bar; MinPressure =

TA - Autonomy [h]

MISSION D
15.22
10.55
7.08
6.29
535
. I 488

Cattle  Vegetable Haulage — Straw Faed Flail i ultivator
Frader Ficker Chopping |Grnder| Topper

10.51
.44
6.13 I 6.31
Windrover  Slumry Loader Muck

sSpreading Spreading

Rotovator Ploughing  Shurry

Pumping




Fuel cost

Electricity

)

Netherlands
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Target customers

= Vegetable producers
= Emissions reduction targets
= Supermarket/consumer influence
= Large fleets
= High hour usage

= Biogas producers
= Fuel availability
= Emissions reduction targets

= Municipal contractors
= Emissions reduction targets
= Grid gas availability
= Access to public fuel stations
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Biogastraktorn nu i verkligheten

Han blir forst meioqas i
traktortanken
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What is next?

Alternative fuels Electrification

New T6 Methane tractor already Committed to bringing our customer
launched

electric technologies within the plan
horizon

Full electrification
Full Eletric vehicle

Medium electrification
Eletric Power

Transmission 1iiii
a7

Light electrification
E-implements

Technology applied to other product
platforms




Hydrogen today

Blue Fuel Solutions

oosT

PAYLOAD

REFLUELING
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Thank you for listening
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