The present and future for electric vehicles.
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Independent, not for profit, low carbon technology experts
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Cenex, Centre of Excellence
for Low Carbon and Fuel Cell Technologies

* Independent, not for profit, low carbon vehicle experts

e Established with support from UK Government and Automotive Industry

* 10 years experience in UK and EU collaborate research projects

* Experience in Electric, Gas, Biomethane and Hydrogen vehicles

* Expertise in vehicle trials and demonstrators using real world data for carbon
and cost analysis

Three years V2G experience

Low carbon vehicle fuelling and charging infrastructure expertise

Manage Europe’s premier Low Carbon Vehicle Technology event — LCV
www.cenex-LCV.co.uk



http://www.cenex-lcv.co.uk/
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Committee on Climate Change 5™ budget

All Volvo cars to be electric or hybrid
from 2019

Landmark move as first big manufacturer says it will stop making vehicles solely
powered by internal combustion engine

50% of all new cars sold in UK by 2025 will be electric

cenex

Jaguar Land Rover

Jaguar Land Rover to make only electric
or hybrid cars from 2020

Carmaker follows Volvo in spelling an end for petrol or diesel-only cars, despite
not making any electric vehicles at present

VW plans for electric trucks and buses, starting
production next year

China’s electric car output to hit TM
next year, automaker says

"The trend is definite.

News » Business » Business News

Shell launches fast-charging stations for
electric vehicles

The first fast-charging stations are near London and in northern England



Bigger batteries and Higher Power Charging
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Higher Power Charging
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\ Experts in EV
charging infrastructure
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Source: electrek, “The first ‘High-Power fast-charging station’ (150-350kW) is installed by EVgo and ABB right in Tesla’s backyard”, 27 Feb 2017.
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energy Stuttgart: Integrated booking, payment and route planning &
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Nottingham: Integrated payment
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€nergy  Paris: Freight consolidation plan — last mile in electric
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USA: Electric cars and renewables cenex

[SUNPOWER]

Drive Green for Life.

Produces an average of more than
3,000 kWh of electricity per year

),

Energy generated
during the day can
balance power drawn

at night when
charging vehicle
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PV, demand management and Vehicle 2 Grid

.INDEPENDENT News InFact Politics Voices Indy/Life Business Sport

UK drivers could get paid for owning an electric car under new plans from Nissan and Ovo Energy
Owners of Nissan’s electric cars will be able to connect their batteries to the grid during low-
demand, cheap tariff periods and sell it back at a profit during expensive times

cenex

ENERGY RELEASE

EXTRA ON EVENING

DEMAND
OF EVs

CHARGE ON
DAYTIME

FLATTENED
CURVE OF
DEMAND

MORNING

EVENING PEAK

WITHOUT V2G WITH V2G

Drive Green for Life.

Produces an average of more than
3,000 kWh of electricity per year

~ Energy generated
= during the day can
balance power drawn
at night when
charging vehicle

of driving per month




@ ' Geo fenced range extended electric delivery vehicle

__________________________________________________

* Project provides the ‘missing

link” connecting vehicles to city @
infrastructure REEV (Tevva) ‘% T ©
« Decision Makine Engine i e 8 Decision
ecision .a ing Engine is i 5 Making
able to monitor, manage and N o = Engine
control the zero emission AQ Sensors £ . g (Dinniq)
. 0 . GJ
operation of plug-in hybrid and (EarthSense) =

range-extended hybrid vehicles
within a the city ensuring zero
emissions driving in areas of

poor air quality | — Urban Traffic Management
: | Control




Autonomous Vehicles - Target Areas for Adoption

Conventional Vehicles



http://en.wikipedia.org/wiki/File:Gladiator_240G.jpg

Lutz Pathfinder

UK: Autonomous Pods

Westfield Electric Pod

The Low-carbon Urban Transport Zone (LUTZ)
Pathfinder autonomous electric vehicle has 22 sensors
in total including panoramic cameras, laser imaging,
and radar, which it uses to build very detailed virtual
(3D) maps of the world around it.

The Westfield Electric Pod demonstrated in 2 flagship

projects; the Venturer project in Bristol and the GATEway
project in London.




Purpose: “CLEAR Capture” stands for Cost-effective Low Emissions Analysis from Real-

Low cost data for better decision making

world Data Capture. This analysis is more accurate as it directly uses your real-world
operational data, not estimates of performance, to calculate your whole life costs,
operational performance and carbon savings comparisons of switching from a
conventional vehicle to an ultra-low emission vehicle (ULEV).

This analysis includes:
Plug-in device deployment
Data collection
Data analysis
Analysis reporting
30 minute explanation call

What will | know? You will fully
understand if there is an economic
(total cost of ownership) or
environmental business case (savings
of NOx and CO2) to swap your
conventional vehicles to a low emission
vehicle, and know the technology types
that offer the best savings in your
bespoke fleet operational profile.

‘ CLEARCapture

cenex

Total Cost of Ownership Study

- Over a5 Year Period’

Mercedes Electri
€300 (Diesel) Vehicle (EV) ®
£30,221 £24.4/9

£4,500

£5.535 £2,731
£650

£3.603 £1,355

£7.650 £2,854

£32,350 £21,211
51.3 336
Whole life cost savings (£) £11,147

Total Cost of Ownership
Over a 5 Year Period

Centre of excellence for low

. age 3
carbon and fuel cell technologies waE

Range Extended Plug-in Hybrid

Electric Vehicle Electric Vehicle
(REEV) ® (PHEV)

£30,771 £34.166
£4,500 £2,500
£4,789 £8,797

£2132 £3322
26,141 £8,652

£27,050 £35132
429 55.1
£5,308 -£2,773




Park and Ride

]
Racecourse Park & Ride (Stop
CK2T)

B Queens Drive Park & Ride
B Toton Lane Tram park & ride
|

Hucknall Park & Ride Car Park
M Forest Park & Ride
B Wilkinson Street Park & Ride
B Phoenix Park and Ride

]
Moor Bridge Park & Ride Car
Park

]
Clifton South Tram Park And
Ride

Hospital
@ Queen’s Medical Centre
@ City Hospital Entrance 1

University
& University of Nottingham
& Mottingham Trent University

¢

Mottingham Trent University,
Clifton Campus

Public Estate
1 Nottingham City Council
i:.’ Byron House
T Woodthorpe Grange Park
¥ Eastcroft Depot
¢ County Hall
ﬁ:]" Derby City Council

Charging infrastructure - Locations

Number of chargers

ﬁ Derby Caty Council

135

Bl Hucknall Park & Ride Ca .

Bl Moor Bodge Park & Ride.

City Hospital Entrance

Phoenix Park and Ride - ’ ﬁWOO(‘RhO'DC Grange Park

B wilkinson Street Park &.
I Forest Park & Ride

. Nottingham Trent Unives.
Byron House

Uneversity of Nottingha “ Qcomty Hadl

B Oueens Drive Park & Rid .

’ Nottingham Trent Univer .

Il cf1on South Tram Park.
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Bl Racecourse Park & Ride .






