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APSE Big Energy Summit 2017
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
e 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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= 3,137 visitors

= 226 exhibiting organisations

= ], 180 organisations attending
= 122 vehicles
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Transport emissions up 36% since 1990
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Greenhouse gas emissions in other sectors decreased 15% between 1990 and 2007 but
emissions from transport increased 36% during the same period. This increase has happened
despite improved vehicle efficiency because the amount of personal and freight transport has

increased.
Demand for goods will increase by approx. 30% between 2010 and 2030
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Air quality - health cost to the EU 88 billion Euro %2725

29,000 deaths in UK 2014 (NHS England)
EU fines?
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Electric cars and consumer demand ..

Tesla Model 3
373,000 pre-orders with $1,000/£1,000 deposit paid
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Grants for home and work place charging
Support for public charging
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So what are the alternatives to Petrol and Diesel? -~

* Electric

* Plug in Hybrid
 LPG

* CNG

* LNG
 Biomethane

* Hydrogen

* Liquid Air?
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Low cost data for better decision making

Purpose: “CLEAR Capture” stands for Cost-effective Low Emissions Analysis from Real-
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: e What will | know? You will fully understand if there is
Plug-in device deployment i v_f'- an economic (total cost of ownership) or

Data collection environmental business case (savings of NOx and
Data analysis

Analysis reporting

30 minute explanation call

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.
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Data Collection Process

Submit fleet Initial kick-off Receive your plugin Plug in the device
form call device in the post & drive as normal
L X I
Receive your report and a Return the device Cenex receives your
30 minute call with a by post data via the Cloud

Technical Specialist
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Fuel Consumption and Emissions Calculation
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* 10 years o

Vehicle type
(small, medium,
SUV, etc.)

Fuel type:
Diesel/Petrol
Ownership
period

*

Whole Life Fuel,
CO2 and NOx
Emission Savings
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CLEAR - Reporting

Ultra Low Emission Vehicle

Range Study

6 days out of the 18 analysed showed a used battery State of Charge
{SoC) of more than 80%, assuming the diesel vehicle was replaced by
a pure electric one (EV). This means that 33% of the days the vehicle
would need charging during the day, approximately a 20% SoC
top-up charge. Using a fast charger (6.6 kW) this would take 40 mins,

while a slow charger (3.3 kW) would take 1 hour 30 mins.
This is your Driving Habit Distribution

based on speed and acceleration

statistical patterns captured through your
plug-in device. Your plug-in device was
deployed for a total of 28 days.

Daily Distance Pattern

Mercedes G300 (Diesel) GARBW,E Total Cost of Ownership Study

Over a 5 Year Period”

Range Extended  Plug-in Hybrid

Mercedes Electric Electric Vehicle Electric Vehicle
12,623 miles €300 (Diesel) Vehicle (EV) * (REEV) ® (PHEV) ®
3.5 journey; Purchase cost if)' 1 £24,4/9 £30,771 £34,166

Plug in grant discount (£} * £4,500 £4,500 £2,500
1 .rmu' d 11 mins Fuel cost (g £5.535 £2,731 £4,789 £8,797
Sl Foad tak i) 2650
Inan EV: In a REEV: £3.603 & £2,132 £3.322

‘ 7650 0854 s6.141 3652 @ EV Electric Range REEV Electric Range PHEV Electric Range
kwh 8.5 kiWh Non-FY additional charge ()¢
lotal cost of awnersnip £21,211 £27,050 £35132 =
) Tozal cost per mile jppm) 336 429 85.7 Centre of excellence for low ) page 2 0
Centre of excellence for low A u Whole life cost savings (£) £11,147 £5,308 -£2,773 carbon and fuel cell technologies ’ cenex

carbon and fuel cell technologies

Total Cost of Ownership :
Over a 5 Year Period o ersii 1y

economic advantage of an
EV and REEV the

U The

| T Depreciation

Centre of excellence for low page 3 0
carbon and fuel cell technologies cenex

CLEARCapture
cenex

* 10 years of excellence

GA . Lifetime Emissions Study
Over a 5 Year Period "

€O, Emissions Air Quality Emissions
QOver 5 Years . Over 5 Years

it

O perking e
3 A3 Ml Dallarces PAE usecliody

8 20t AR durrg e dag:

Centre of excellence for low s 0
‘ page 4
carbon and fuel cell technologies cenex
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Battery electric vans
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(lectric Vehicle:
Vehicle £15030 £22.088 2.2t Small panel van
Annual mileage:
- : £5 301 ; ;
Plug-in van grant discount £530 12,000 miles (48 miles per day)
Fuel costs £5449 £2103 Ownership period:
5 years
Road tax £700 £0
Cost saving:
Maintenance costs £2114 £1416 £4,514 rising to £17,639 if used
daily in the London Congestion
Resale value £3.096 £4622 Charging Zone
Life time cost £20,198 £15684 The example shows the economic
case for electric vehicles is strong. The
Cost per mile 337p 26.1p plug-in van grant, lower fuel cost zero
' - road tax, lower maintenance costs

and stronger residual value all work
Whole life cost savings £4,514 together to offer substantial whole life
cost savings. When regional incentives,
such as free entry into the London
If used In the London Congestion Zone (5 days/week) Congestion Charging Zone are included
the whole life savings available become
comparable to the purchase cost of the
vehicle!

Life time cost £33.323 £15,684

Whole life cost savings £17,639
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* 10 years of excellence

Charging infrastructure - Locations

Park and Ride

[ ]

Racecourse Park & Ride (Stop

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

Hucknall Park & Ride Car Park
B 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

Number of chargers

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

University
& University of Nottingham
& Mottingham Trent University

¢

Mottingham Trent University,
Clifton Campus

Public Estate Tﬁ D«by City Council
T}'Nottingham City Council

‘iﬁ’ Byron House

Tr Woodthorpe Grange Park

7 Eastcroft Depot

T}Cou nty Hall

‘i:? Derbry City Council

| Fastchargers | Rapid chargers

135 95

Bl Hucknall Park & Ride Ca .

Bl Moor Brdge Park & Ride.

City Hospital Entrance .

Phoenix Park and Ride [l QMWQ Grange Park

[l wilkinson Street Park &..
. Forest Park & Ride

By Maldd Nottingham Trent Unives.
ron Hou i
[l Racecourse Park & Ride .

Uneversity of Nottingha ‘. ﬁcamty Hadl

.OueenleivePark&M.

@ Nottingham Trent Univer . '

I c5f1on South Tram Pak..
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Charging infrastructure — Power Supply
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IMPORTANT NOTICES

*  This information is given as a guide only and its
accuracy cannot be guaranteed. Services or recent
additions to the network may not be shown.

+  Cables, overhead lines & substations owned by other
alectricity network owners o private companies may
be present but will not be shown

*  You should always verify exact locations of cables
using a cable locator and by careful use of hand tools
Iin accordance with HSE guidance note HSGAT.

+  When working within 10m of any overhead electric
line you should foliow the requirements of HSE
Guidance Note GS&-

+  For further advice on working near our electricity
cables or lines, call our Contact Centre on 0800 096
3080
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Electric Vehicle Overview

Constraints

* Electric vehicles (EV) projected to contribute up to 60% of total new car sales by 2030.

* By 2035 EV charging could represent up to a 20GW increase in peak demand.
Opportunities

e Assuming ~16.2kWh per vehicle is available for grid support, this represents ~11.3GWh energy storage
capacity by 2020.

 But what does this mean and how does it work?
T
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ENERGY RELEASE

EXTRA ON EVENING

DEMAND
OF EVs

CHARGE ON
DAYTIME

FLATTENED
CURVE OF
DEMAND

MORNING
PEAK EVENING PEAK

WITHOUT V2G WITH V2G
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independence or, zero-Emission-energ

autonomy (from 34 to 65% with-\i2G;
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Cenex installed the UK’s first installed V2G unit at
Aston University. Storing cheap night time
electricity from on site CHP scheme run by Engie.

f excellence »
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Nottingham cenex
City Council * 10 years of excellence
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Robin Hood - Integrated multi model E-mobility and Green Energy

/
ROBIN HOO

RobinHoodenergy 9

A not for profit company
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Head of business development
Keith.budden@Cenex.co.uk
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