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EV trials shaping low carbon transportation
In the North East of England

Professor Phil Blythe CEng, FIET

Transport Operations Research Group, Newcastle University, UK
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Newcastle.... A great place
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Switch EV consortium
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Switch EV consortium
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Incentives for the uptake of EVs

462 public standard points
321 work standard points

{- 12 quick charge points
401 home charge points

e For over 90% of the time
driving in the North East,
the EV is within 5km of a
charging point.

e Incentives for the uptake
of EVs

e Plug-in Car/Van Grant
e Favourable tax regime

« Exemption for Vehicle
Excise Duty an
Company ar Tax

Infrastructure
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Charging Infrastructure: “Charge Your Car”

L C'  © www.chargeyourcar.org.uk/searchmap.php?ebaddr=newcastle&ddIPinSort= w oA

CHARG=
YOURCAR

PARK + PLUG 4 RECHARGE

e Searcha Charge Point  All You need to Know  Buying an Electric Vehicle  Recharging The Facts ~ Becoming a Member FAQS  Useful Links

Until May 2013
I, S S T *£100 annual fee

;o B oo 05 W eAccess via RFID card
e fed e ATV ¢ o AR -free electricity

... *Blue = Available for use

i f . e 3 % 2 " ) .
+Green = In Use 5 o i, - - 3 e - .free parkl ng
X ('3

*Amber = Restricted access |

*Red = Out of service

Rocoome WA B From June 2013:
Find a CYC Charge Point|neweastle Flsave Location [ Search] view Al ] crarge poiits ° £3 50 fOr an unlimited

: ' | standard charge
«from £5.00 for a 50kW
quick charge
*Access via mobile phone
app or RFID card
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Trial statistics (hard data)

Average journey length: 8.9 km

Longest journey: 132 km
Average journey duration: 14:30 min

Total journey distance: 591,000 km
Total number of journeys: 85,000

Total number of charges: 27,000

Total energy transferred: 205 MWh

Total CO, Saved: 103,000 kg CO,

Trial started March 2010, end date has been extended to May 2015
193 drivers have used EV’s (most for a 6 month period)

Data from Dec 2010 to May 2014
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Data collection, storage & management

Newcastle University
Data Warehouse

Vehicle

dynamics
data logger
GPS 1G_PRS D.ata.u
data ransmission
‘motes’ ot
odelling
data packages
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Location, consumption and regeneration 1
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Consumption and regeneration
depend not only on the speed
and traffic patterns within the
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Different drivers making the same journey

— 7.5% Battery Drain
—— 5.5% Battery Drain
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|dentical spatial
journeys can reveal
more about the
specifics of driving
electric cars and by
analysing the data we
can start to think about
other conclusions
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Possible barriers to EV uptake

m Extremely important

® [mportant
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limited driving range

time required to recharge

inconvenience of recharging |GG

limited availability of charge
points

Focus group feedback on barriers:

Participant 1 — Cost.

Participant 2 — Cost and battery life.
Participant 3 — The range.

electrical system

lack of power / performance
familiarity with the technology [N

safety concerns about battery or

%;u%
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MYTH #1 LIMITED DRIVING RANGE
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Distance driven
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0-5 miles

6-10 miles 11-15 miles 16 miles +
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Driving on motorways

Compared to driving a normal, combustion engine car, did you
carry out more or less trips on the following roads:

100% -~
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

m Fewer trips
B Same

B More trips

Motorways A roads Country Lanes Inner City Trips
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MYTH #2 LACK OF POWER /
PERFORMANCE
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How do you expect the over all experience

of driving the electric car?

MW Before trial
| After trial

U
o

I
o

There is nothing like
guilt free driving

Responses in %
w
o

N
o
|

| drive @ Mercedes SLK

10 -
so it’s a totally different
0 . car from mine and |
love driving it. | reall
worse than an about the same better than an dg y
ICE ICE ok
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MYTH #3 LIMITED AVAILABILITY OF
CHARGE POINTS
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Charging Events and Charge Locations
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Limited availability of charging infrastructure

Typical Distance to Nearest Charge Point

2000
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Frequency
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500
—
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% of Points Under This Distance

20

e What this graph shows
IS that for over 90% of
the time driving in the
North East, the EV Is
within 5km of a charging
point.

e The EV is within 15 km
of a charge point for
more than 99% of the
time spent driving
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MYTH #4 INCONVENIENCE OF
RECHARGING
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Charging events

No. of Events

[ -
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No. of Events

No. of Events

No. of Evenis

400 600 800

200

Home
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Fast Charge
Other
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‘Work’, ‘Charge
Your Car’ and ‘Fast
Charge’ all show a
similar morning —
afternoon charging
pattern. ‘Home’
shows a more
pronounced shift
towards late
afternoon to
evening charging.
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time required

Private Organisation Organisation
Vehicle Single User Fleet
Average Charging Duration 02:43:08 03:36:57 02:10:39
Average Charge Transferred Per
Charge 1.44 2.06 2.16
&= Newcastle

+ University
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Charging profiles at different locations

Home charging
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Home private
——Home Org Ind

~—Home Org Pool

CYC charging

—Public Private
——Public Org Ind
~Public Org Pool
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% recharging by user type

% recharging by user type
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OTHER MYTHS...
THE ENVIRONMENTAL IMPACT OF EVS
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Efficiency of an EV

EV Average
7 85 gCO2/km
3
<l 2010 New Car Average
> | 140 gCO2/km
=
S 8 Ford Mondeo o
o 8 -
o 179 gCO2/km
E —
UK Average
S | 208 gCO2/km
=
o - Tn_l_l‘l‘l- "
| T I T | |
0 50 100 150 200 250
gCO2/km
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Although on average
it is more efficient,
there is a wide
variety of
efficiencies

We need to know
what behaviour is
driving this...
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So have the policies worked?
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Car Purchase Trends

Market by CO, bands
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55.0% of the market below 130g/km and 8.2% below 100g/km,
compared with 0.9% and 0% in 2000
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Growth In Purchase of Electric Vehicles

EV car registrations 2011/2012

4000
m Extended
2 3000 Range
o (EREV)
= m Plug-in
= 2000 Hybrid
2 (PHEV)
& 1000 m Pure EV
(PEV)
0

EV Purchases in 2012 were more than double the previous year
EV’s represent 0.11% of all vehicles — so there is still along way to go
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Summary

= Extensive data set to understand real-world
driving and re-charging behaviour

» |dentified barriers to EV take up

= Working with government and stakeholders
to overcome these

* Implications of charging on electricity grid
= Demonstration of how ITS can support EV's
* Business models and social acceptance
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Contact / Further Information

*Professor Phil Blythe
*Director, TORG
phil.blythe@ncl.ac.uk

*TORG Web:
http://www.ceg.ncl.ac.uk/transport/index.htm
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