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e A quick introduction to Narec, Charge Your
Car and Enevate

e Why do we need to consider smart charging
techniques?
e Electric Vehicle charging technology:

— Where we are now in the UK

— Where we need to be for effective Smart Grids
integration

e Case study: The North East’s Plugged in Places
project
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Narec is an independent,
cross-disciplined R&D platform

Mission: Enable energy
industry to advance
technology in order to reach
sustainability
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deployment, testing and
commercialisation of
sustainable energy
technologies




north east
england
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North East England: Plugged in Places YOUR CAR

PARK 4+ PLUG 4+ RECHARGE

www.chargeyourcar.org.uk

The project to install electric vehicle charging points across North East England
Part of a national programme funded by the Office for Low Emissions Vehicles

With the aim of creating a comprehensive charging infrastructure within 3
years (until March 2013)

North East England now has almost 400 charging points installed made up of a
mix of quick, standard and home charging points — more than any other region
in the UK

The project also sets out to advance common standards

in charging infrastructure
And help research and understand EV driver behaviour
The project also operates www.chargeyourcar.org.uk
giving access to the charging points to members
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Electric Vehicle Technology European Matwork of Electric Vehicles and Transtermng Expertise

® Supply chain analysis
® Instruments to develop strong supply chain

Sustainable Energy Supply Infrastructure
® Knowledge building

@ Transnational consultation and research

@ Tool kit development and evaluation

Market Drivers and E-Mobility Concepts
@ Define integrated sustainable E-Mobility concepts
® Market analysis of user acceptance

® Scenario building

® Developing support instruments

Pilots

@ Analysis of EV Pilots in NWE

® |[mplementation of ENEVATE findings in regional pilots
@ Finalising guidelines and lessons learned

Enabling / Innovation Accelerator ﬂl:nﬂll:rﬂ‘ling E'M“m“tf

® Creation of E-Mobility road map and policy recommendations
@ Stimulation and active coaching of EV supply chain

® Facilitate acceleration of E-Mobility innovation
® Implementation of training programs

n INTORRAG A
-



@Y

lad 1A
11101 1UI 1]

IJII
l U

~ ~4

OGUCT

e A quick introduction to Narec, Charge Your
Car and Enevate

e Why do we need to consider smart charging
techniques?
e Electric Vehicle charging technology:

— Where we are now in the UK

— Where we need to be for effective Smart Grids
integration

e Case study: The North East’s Plugged in Places
project

Ewopaan Natwork of Electric Vishicies x nd Transferring Expartiss
Accelerating E-Mobility IRQHE- QCHAARE



The challenge is to meet the UK
GHG targets:

695 Mt CO,e

International aviation
& shipping”

UK non-CQO, GHGs

Other CO,—

Industry (heat &
industrial processes) 77% cut

(= 80% vs. 1990)

Residential &
Commercial heat

Domestic transport
159 Mt CO,e

Electricity Generation

! 2006 emissions 2050 objective
" bunker fuels basis

Source: UK National Atmospheric Emissions Inventory (2008).
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" Renewables and
storage
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CIECTrICIt Ly §C eneration IjuLture
o Alpha Scenario _ [:?1200 Electt_'icity generation
largely balanced L
effort from: _
— Conventional =
thermal with CCS 0
— Nuclear m
0
— Renewables SP L P LS E P PSS

Electricity imports

e Doubling of demand

Combustion + CCS
Unabated thermal generation
Source — DECC — pathways analysis report

ENEVATE:: 7 CHARG=
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, narecZ e

Accelerating E-Mobility



N nA +thna K

~Iili+vs A td el a 7~ A N T o
IVIUUIIILy dliu LIIT 1IUITIC = TULlUIC
Generation mixin 2050 - DECC Alpha scenario
Conventional
thermal
0%
ENEVATE:: CHARG=

LS AL

Accelerating E-Mobility



So where do people usually charge
their cars?

Most charge at home

Where do you re-charge your vehicle?

B Mot at all

Dccasionally (less
- than once per manth)

Frequently (less
B than once per week)

Very frequently (at
- least once per week)

20%

20 %

Most charge daily

How often do you plug your carin?

| plug my carin at | plug my carin at least
least twice a day. once every two days

Source - Survey of vehicle users in the NE PIP area
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e A quick introduction to Narec, Charge Your

Car and Enevate

e Why do we need to consider smart charging
techniques?

e Electric Vehicle charging technology:
— Where we are now in the UK

— Where we need to be for effective Smart Grids
integration

e Case study: The North East’s Plugged in Places
project
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e TwoO main classes:

— Publicly accessible,
multi user charging:
e Workplaces
e Car parks

— Private user

chargmffvc Charg\ﬂ%
"da‘ﬂomes and dwellings

e Private car parks

ENEVA

Electric Vishicias and Transferring Expertise

Accelerating E-Mobility
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Vehicle to charge post

communications
e UK position:
— Current EV charging Mode 1 (2),

infrastructure has no smart “traditional” 3-pin
plug

grid functionality enabled.

— Some basic issues; yet to
get agreed standard on

Mode 3, type 2,

— Domestic smart-meters in B ,,
Mennekes” plug

trials are not yet EV
enabled
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Public charge point Domestic charge point
e |n general GSM to the e No communications
“back office” installed at present
e |n poor signal areas IP can e Some trials of smart meters
be used over a LAN. but functionality limited to:

° presenﬂy’ metering is — Maximum power curtailment

carried out as a separate ~ Userinformatics

— Feedback to utility

function _ - _
o — Some single load switching which
— Inthe North East it .|s separate could be used to prevent peak
from the charge pomt,. even time operation of EV charge
though the charge point has a ooint
meter in it!
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Domestic charging challenges -
short term

e Low levels of EV
penetration:

— Local connection
reinforcement

— Metering
— Standards
Cu_rrseﬂt%)éus areas

— Ed ucat|on Damage to BS1363 plug due to use in EV charging
Source: ESB

Accelerating E-Mobility
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Focussing on issues with domestic
vehicle charging?

e Location and type of load
IS unique
— Long duration of operation

Smart Charging?

— Outdoor connections
— Relatively high power

— Plug in time will typically
coincide with evening peak
demand

CHARG=
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Domestic challenges - medium

¢ |ncreased levels of

EV penetration:

— Localised impact of large
numbers of domestic
chargers

— Combined impact of EV
chargers with embedded
generation

— Smart meter/grid integration

— Provision for customers

term

300

Demand per 11kV/400V substation (KVA)

Soon o EnEZ&Saadas

G.A. Putrus et al.

without off-street facilities

e Dedicated posts?
e Inductive pads?
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e Communications between charge
point, smart meter and energy
provision services

e Vehicle centric control of charge
process e

— Price signals (especially for V to G)

— Local constraints : ﬁ\\
Z 0 [ PN

— Consideration of local generation/loads fvwwf s "
— Car must be ready to roll when needed / ocine cf
— Asynchronous charging to avoid peaks
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DNO/
Energy co

|

I

|

GSM I
CILSM PLC,
DSL etc

PLC/RS485 :
I
|

PLC

Charg% Point Smart meter
|
I

|
| I
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/ —— : Some, but not all vehicles, have
,/ | Backoffice provider, EV|  GSM comms on board for
updating satnav etc

Knowledge ¥ :
|
boundaries ,i

| -
| e | Could be used to pass battery
! | ! status and user requirements
G?M | — information to Energy co? DNO/
|
i

l’ \ jEnergy co
I

|
,l | 'SV, PLC,
I '| | i DSL etc
! /| PLC | PLC/RS485 |
'. | : |
\
\ I |
\ I
Charg% Point Smart meter
|
I

|

|
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Evolving standards for charge
Back office provider, EV points include the provision of
high level communications over
——————————— the power line: -

Perfect, but needs agreement
for all vehicle manufacturersto  |DNO/

install a PLC (power line carrier) |Energy co
interface. EU standards

I
l
|
I
|
1|' —————— evolving, but not in UK yet J
I
i

GSM

Smart meter
|
| |
- |
narec 7/ YOURCAR
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/Some charge points have

options for GSM comms

An option, but adds to the cost

of the charge point and ongoing

Eurnpaan Matwork of Elactric Vehicies and Transdarring E;oaﬂ ise

Accelerating E-Mobility

//' N data costs need to be met. No
L _Il\_ standard protocols yet
\
: \
‘ |
GSM | ! | DNO/
| Energy co
| I’ 'ZILSM PLC,
| ¢ | DSL etc
/
M J’ PLC/RS485 |
| |
| |
Charg% Point Smart meter
|
| |
L4 |
| CHARG=
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Smart meters/ Smart grid
Ba Still developing, presently the rs?
[—— === agreed process for interacting
I;nowlgrdge S with EV’s and EV chargersisnot | . _ T TS~ —
_oin_arl_es_l clear. | - N
g
N Rl
GSM | GSVI / | DNO/
| | Energy co
| | ‘:ILSM PLC,
| | i DSL etc
| PLC | PLC/RSASS | ,
' /
' : ' | y
|
| | | /
\ I y
7/

\
\ | 7

\ -’
\\ | /’

| R |
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(, Back office provider, EV co, Energy co, others? \,
_____ N 7
Knowledge | : S~ _ -
; boundaries | | T TTToAa-E- m=--"-" T | _______
_____ | |
|
/ | DNO/
Linking it all together | Energy co
SM, PLC,
Back office provisions are still DSL etc
developing, presently mostly PLC/RS485

focussed on resolving billing
etc for public charging, but
could be a way to provide the
information link up between |

I
I
I
I
I
I
I
I
I
I
kenergy providers and EV users?jg% Point Smart meter
. | |
| | .

Accelerating E-Mobility PLUG + RECHARGE

—TT



@Y

lad 1A
11101 1UI 1]

IJII
l U

~ ~4

OGUCT

e A quick introduction to Narec, Charge Your
Car and Enevate

e Why do we need to consider smart charging
techniques?
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A look at what we are doing in the
NE PIP project

e Charging points
— Standard public posts
— Domestic charge points
— Quick chargers

e Back office
— Managing users initially
— Future developments

e Smart networks integration

e |nduction charging evaluation

Modern electric vehicles have progressed
A little!
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e investigate the “THE UK’S BLi(;Iii‘E_?MART GRID
integration of EV charging  LanDs IN THE NORTH OF ENGLAND”

with smart-meters:

— Working with CE —Electric,
G4S and Podpoint.

— Power usage monitoring

— Communications

— User behaviour
— Integrated system

approach a‘_s 000 POINT
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e Collect data on the usage behaviour of EV owners.
This will include some network specific information
such as line voltages, harmonics etc

e Assess user response to economic tariff incentives
e Assess user response to restricted hours tariffs

e |nvestigate direct control scenarios — for example,
reducing EV demand if the network is congested
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Ewrnpean Natwork of Electric Vishicias and Transtarring Expertise

Accelerating E-Mobility

CHARG=
2t e




E\I i olaY e
LV UOC

appea
e Users will generally
accept having their
charging controlled

externally if:

— They can override it if
necessary

— Will benefit financially

— Car is ready when
needed.
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40%
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Source - Survey of vehicle users
in the NE PIP area
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i boundary
g.s Tl boundary |
CHARG= Smart meter data |
IRQHE gcﬁﬁ centre, (central control |
o _ of multiple meters) |
Trial direction, |
Scenario selection, | DNO/
User feedback, etc GSM | Energy co
I
|
SO0 POINT  PLC/RSA8S |
+
——————
_ |
Charge Point  Dedicated Smart | Household
Car with enhanced Meter for EV only | .
functionality | meter
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e Private and public charging require
different Smart Grid approaches. gredueng,

e Private (domestic) more likely to ""] e
interface with smart meters directly

e Publicis developing a life of its
own, future remains unclear, back
offices are a key issue.

e Grid balancing solutions must not
be overlooked in both, but
domestic is the primary target..

Generation

e We are working to resolve some of

the challenges
CHARG=
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