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Meritor “Epic”’Case Study PROPULSION

CENTRE UK

The journey:

« Meritor through DIT, reach out to explore opportunities with APC (July / Sept 2019)

e Meritor seniors meeting in London (February 2020)

« Meritor Global team explore options / understand opportunities etc (April — August+ 2020)
 Joint Meritor / APC deep dive into bid (September 2020)

e Meritor submit written bid into APC17 (October 2020)

« Meritor attend assessment interview (December 2020)

« Successful notification (January / February 2021)

* Project kick-off (April 2021)

* Project size circa £32m / £16m grant



Meritor “Epic” Case Study

The team:

Consortia

Lead partner Bid team

Consortia partners

Lead partner

Exploration phase

Bid Preparation

Business Dev

Assessment phase

Lead & Consortia project team
Consortia Legal teams

Commes teams

Lead partner Bid team
Consortia partners

Award phase

Competitions team
Business Dev
(Project Delivery leads)

Lead & Consortia project team

Lead & Consortia project team

(Seniors 1/ year)

Project phase

Project Delivery leads
Competitions team
(Marketing & Comms)
(Executive 1/ year)

@

Seniors

Close out phase

APC
Business Dev iti . .
> Competitions team Project Delivery leads
Competitions team Marketing & Comms Competitions team
Project Delivery leads .
Marketing & Comms
Executive team
Competitions team Competitions team Monitoring team Monitoring team
InnovateUK

(Sector team) Monitoring team

(Sector team)

(Sector team)

(Sector team)

It is a real team effort !l But the rewards are there for you to realise
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Future Opportunities N PROPULSION

CENTRE UK

Contact us:

PROGRESS

Stay informed:

1N e e Www.apcuk.co.uk
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On the horizon:

APC20 Rolling Eol Coming soon


https://www.apcuk.co.uk/
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MERITOR OVERVIEW
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Global company focused on Commercial Vehicle drivetrains




Meritor in Cwmbran

People may not know Meritor in Cwmbran
Meritor acquired LucasVarity in 1999

Today, the Cwmbran plant is still referred to as ‘Girlings’
by local people of a certain age

The Cwmbran site houses the Centre of Excellence for
Air Disc Brake design for the global Meritor corporation
and is the largest brake manufacturing site in the group
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EPIC PROJECT

Proprietary @Meritor, Inc., 2021

MERITOR | SLUE HORIZON"




MA R K ET D R IV E R S MERITOR  BLUE HOR(;ON |

Ml B A A S

Heavy duty commercial vehicles contribute to global CO, production

Global legislation demands action; trucks to reduce CO, emissions by 15% in 2025,
30% in 2030 in Europe, similar in United States and Asia

Industry responding by bringing Electric Vehicles (EVs) to market, transforming the
iIndustry

Transformation creates immense opportunity for companies that solve the unique
Issues EVs present

It was vital for Meritor to be at the forefront of this change in our industry and equally
important to develop a technology to specifically support our European OEM’s

EPIC addresses these market needs

ropriefary ©Meritor, Inc., 2020 \




EPIC PROJECT MERITOR | BLUE HORIZON®

= Encouraged by the DIT and WAF, Meritor bid and
were successful in gaining APC funding to develop
the right product for European Heavy trucks.

= The project is known as EPIC EPlC
= EPIC delivers:
: . . Electric
« Game-changing heavy duty electric powertrain Powertrain
. ' i i i Integration for heavy
Establishment of European electric vehicle business for E ol Uiy
consortium members
* Electrification “Centres of Excellence” for commercial MERITOR

vehicles in the UK
— Danfoss in Scotland
— Meritor at Cwmbran, South Wales

Heavy duty electric powertrain for Commercial Vehicle

Proprietlary ©Meritor, Inc., 2020 \

10



EPIC INTEGRATED ELECTRIC POWERTRAIN (IEPT)
Addresses All Deficiencies of Current Systems

INTEGRATED inverter with SiC MOSFETs
maximizes efficiency and reliability while
eliminating phase cables for lowest cost

EXTREME POWER-DENSITY
electric motor with 430 kW
continuous power meets all HD
performance requirements

CONVENTIONAL
housings can be used
which lowers cost and
increases reliability

CONVENTIONAL wheel-ends
can be used up to 44t gcw

while hub reduction wheel-ends
extend coverage to 65t+ gcw

INTEGRATED 3-speed transmission
meets all HD performance
requirements and maximizes system
efficiency for longer vehicle range

ULTRA-LIGHT disc brake and
rotor optimized for EV duty
cycles reduces unsprung mass
for better ride performance

NOVEL “straddle-style” architecture for motor
and transmission enables packaging in
existing chassis with little or no modification
and best manages added unsprung mass

20 EPIC PATENTS
3 on motor

12 on inverter
5 on architecture
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ATTRIBUTE epic | Remote| Other
Motor | eAxles
Meets all HD performance v v 5
requirements
Enables battery packaging v % v
b/w frame rails
Packages easily in v v 5
existing chassis
High modularity for
maximum application v X X
coverage
Maximizes vehicle range v X v
Maximizes vehicle v 5 v
payload
Lowest cost v v X
High reliability v v X
Minimizes impact to
vehicle ride and handling v v X
Exceeds APC’s
2025/2035 targets for v X unknown

power density

Exceeds APC’s 2035

target for drive cycle v X unknown
efficiency

MERITOR PN s
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At A Glance

Customer
Base

Overview

CONSORTIUM MEMBERS
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MERITOR DANFOSS ELECTRA
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£3.3 billion 9,000

O f R ¢

110+ Year Global Diverse Advanced
History Drivetrain Leader Portfolio Technology

Q) paE

flvfﬁ;ﬂ«'[

IVECO
Leading global supplier of drivetrain,
mobility and braking systems

Spent years innovating traditional
products

Introducing technology focused on

efficiency and carbon footprint reduction

Blue Horizon is Meritor’s technology
brand

Cwmbran, Wales
Sales Employees Countnes Manufacturing, R&D

© & & i

£4.8 billion 27,871 Edinburgh, UK
Sales Employees Countnes R&D Facility

O X ¢

85+ Year Diverse Advanced
History Portfolio Technology
@ i
Qﬂ?
PROTERRA

CAT - JCB)

Leading, global technology company

Dedicated people, leading business
positions, strong engine room, smart
technologies and deep application
knowledge

Engineer products and solutions that
deliver exceptional performance

Electrification is core strategic pillar for
Danfoss and future endeavors

& O ol

30+ Years North West UK
Employees Experience Manufacturing
Motor Transport Green Fleet Leader

Award Award eCommercial Vehicles

%~ DENNIS EAGLE

"IVECO

= Electra is making city centre delivery a
100% clean and silent operation

= Allowing minimal impact of vehicles in our
environment which are essential to keep our
cities running 24 hours a day

= Bringing world-class technology to
commercial vehicle world, converting low-
entry chassis from Mercedes and IVECO to
100% electric

S
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PROJECT Deliverables i

Electric Powertrain Suitable . UK Supply Chain Spend
for Commercial Vehicles up to 44t D BEY Chzssls =4 Tipes 1.4B GBP
98.5% project

spend in UK Pemeivsie
oCaners
Oanfoss
Ment,
Electea

Meritor and Danfoss SR
Centres of Excellence (CoE) e = Target >50%
B o Production

spend in UK

20.8 Million Tonnes
CO, Reduction

—— P Sl N
» Knowledge transfer into the UK

» Research and development roles created: 47

» Manufacturing jobs created: 142

» Safeguarded: >500

CO,
!

MERITOR
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HOW DID WE STRUCTURE THE BID?
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BUILDING A CONSORTIUM

MERITOR

BLUE HORIZON

Darfold

ELECTRA
COMMERCIAL VEHICLES

Jay Craig

Chief Executive
Officer and President

Jeff Herrin

VP of Research and
Development

Sid Sadique
Chief Executive
Officer and President

John Bennett

VP and Chief
Technology Officer

Adrian Schaffer

Director of Global
Sales

ADVANCED
PROPULSION
CENTRE UK

Tony Williams Angie Bellos

Director, Global PMO

Brandon Sykora

Director, eMobility and
Adv Technologies

Senior Manager,
Electrification Finance

Josh Ley

1
Director of Research
and Development

Senior executive buy In

was a must!

MERITOR N
BLUE HORIZON M (D0 | i
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COLLABORATION AGREEMENT PROBULSION

COLLABOSATION ALKLLMENT
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= Although not required in final form until late
in the process, starting the discussion
around the way the consortium plan to work
together (the Collaboration Agreement)
brings out issues and drives resolution.

amerded 12 creaie sy imereas m aay Thisd Fas

Kick off the collaboration agreement

and clear SOW early

MERITOR o~
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SHARE THE LOAD

MERITOR
BLUE HORIZON
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WP1
Motor
development
Time: Months 1 to 28
Cost: £
Dependency: WP3, WP7

WP2

WP5

Motor controller and Inverter development

software development
Time: Months 1 to 42
Cost: £
Dependency: WP4

and integration
Time: Months 1 to 42
Cost: £
Dependency: WP4

ADVANCED
PROPULSION
CENTRE UK

WP7 WP8

Mechanical integration of : .
. , Controls integration of

battery-electric chassis . : ELECTRA

battery-electric chassis COMMERGLAL VEHIDLES

Time: Months 3 to 22 e

Cost: £ Time: Month 8 to month 42

Dependency: WP1, WP3 Cost: £

WP3

Trans and geared carrier
development and integration

Time: Months 1 to 35
Cost: £
Dependency: WP1, WP7

Transmission controller
and software development

Time: Months 1 to 42
Cost: £
Dependency: WP2, WP8

WP6
Lightweight brake
development
Time: Months 6 to 13
Cost: £
Dependency: WP7

Dependency: WP4

System validation
Time: Months 5 to 42

Supply chain selection and develop

Cost: £ Time: Months 1 to 29
Dependency: All except WP10 Cost: £
Dependency: none
- [ | ELECTRA
BWEHORTON  Aarfod (D Hik
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TEAMWORK

ADVANCED
PROPULSION
CENTRE UK

To construct the bid in APC 17, we formed a multi national team

Members supporting our bid construction came from
« Cwmbran, Blackburn and Edinburgh in UK
« Colorado, Michigan and California in US
« Finland, Italy and Austria.

We also engaged an extra set of external eyes
....... Plus the APC and DiT teams

= Covid restrictions gave us a few headaches with communication but we formed an

effective team, all with something to gain. We had a purpose and focus.

We never physically met as a team

— we became experts in ‘Teams’ meetings

MERITOR
BLUE HORTTON

MJ @
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. but we did manage to hold a virtual Christmas party....

MERITOR
SLUE HORITON

ADVANCED
PROPULSION
CENTRE UK
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APC grant award

= Core team
£11.2 mill 5 Meritor
A ST . 4 Danfoss

£11.3 millic
3 Electra

Wrightous
: " b vigh et cency motor

= Manhours
* Weekly meetings at team level
» Regular reviews with Senior execs
« 37 Financial iterations at Meritor alone!
« Around 6 man years of effort!

Shickd Manudacturing Technologies
AT ALY Ingard

ADVANCED | -celora
@\ PROPULSION | LCCEIErating
CENTARE UK rogress

+ The Advanced Propulsion Centre (APC) welcomes £54 million commitment
across three innovative automotive projects in the latest round of RE&D funding

» Investment in hydrogen fuel cells for buses, lightweight electric vehicle
powertrains for heavy goods vehicles and motorsport technology built into high
efficiency motors for cars and vans

» Transformational programmes across England, Northern Ireland, Scotland and

The reward I1s worth the effort

MERITOR M @
Wales forecast to create and safeguard nearly 10,000 jobs BLUE HORIZON .

20
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Suggestions bty

Attend the APC launch events
e Good advice
« Good networking

Talk to APC and DiT teams
 Incredible support
* Don'’t be afraid to ask questions
« Make sure to answer all the facets of the questions

Be innovative

e Outline your innovation and then talk to the APC team

Think about the potential routes to Market

» Seek letters of support from your potential customers

Talk to other successful bidders M




Thank you
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