narec 7/

Quick Chargers in the North East:

From a vision to reality
Dr Steve McDonald

CTO Emerging Technologies
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Overview

e The Charge your Car

project
e Procuring Quick Quick Charging
Chargers s
g Smart Charging

e |nstallation and
commissioning

e Operation

e |ntegrating with Back
office

e Future development
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What is Plugged In Places (PIP) ?

e Programme Nationally funded by the Office for Low
Emission Vehicles (OLEV)

e NE PIP project = £7.8m over 3 years to March 2013,
funded by ONE, OLEV, public & private partners

- TR T cHARG= |
e QOver 60 partners — all 12 Local Authorities, * OURAIMS . YOURCAR B
private businesses, transport providers, academia,
NHS, retailers, business park operators, fleet e To create a comprehensive connected network of electric
operators, home builders etc charging infrastructure, across the NE region, within the next
3 years:
e 1 of 3 projects in PIP Phase 1 — With London and ** Install 1000 charging points
Milton Keynes e — e Public & private access, workplace, domestic &

SR Quick charging points
— e With interoperability, comms capability & EV user
. support

Density

e Work with OLEV and other UK PIP projects to :
¢ Advance the development of common standards,
¢ evaluate different technologies,
¢ harmonise local incentives,

e understand user-behaviours & impact upon
infrastructure
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Progress.....

Operational NE Charging Points — Mid Jan 2012

— Standard chargers (3/7 kW)

280 Installed

e County Durham coverage increasing

e Call to Action req’d for Northumberland

— Quick Chargers (50 kW DC&22 kW AC) 8 Installed

e Metrocentre, Haggerston Castle, Dalton Park, Test Track

e Hexham, Alnwick, Gatesh’d Stadium, Washington
e Coming Jan-March 2012 — Wynyard, A66W(Morritt)
e Progressing—A1/A167, A1/A690, A66E

— Domestic Chargers (phase 1)
— Domestic Chargers (phase 2)

67 Installed
Started

— Back Office + EV User membership “Charge Your

Car”

— 65 Users & Useful Feedback starting to come in

Total energy supplied = 17,640 kW
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Charge Your Car (North) Ltd

e CYC(North) Ltd is a wholly
owned subsidiary of
Gateshead College.

— UK Government closed the
RDAs and a new home was
needed for the PIP project.

— GC has an ongoing strategy to
develop its remit in Low
carbon vehicles, so good fit.

— New SASMI facility based
next to Nissan plant houses
Zero Carbon Futures and

CYC(North)Ltd
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Starting out

e We had no experience of Quick

chargers
e No CE compliant units available NISSAN
e John Lowes engaged to manage @
the UK introduction of QC’s S

e One of the first UK QC installed
at Nissan Test track April 2010
in advance of first LEAF arrivals.

e First publically available QC in
the UK at the Metrocentre Feb
2011

CHAdeMO
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We under estimated the task...

Offering
Schedules

Procurement
documentation - -~ _.¢ DNO’s

Funding
Agreements

Planning
Permission

Governance

Guidance

Legal
Agreements
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EV Quick Charging

« Performance Information

= 80% Charge (circa 80 miles) in T
25 mins for Nissan LEAF '

= Requires a 3 phase 100A - D
415V supply (commercial
infrastructure) + civils

= 50kW DC output | @mmo

= Standard connector & vehicle e IER
communication protocol

L]
Sy
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Learning issues

e Installation process needed for
publically accessible units

e Original Yazaki Plug a bit fiddly to NISSAN
use >
e Some communication gremlins U

Z2ero Emission

with vehicles initially.

e TEPCo unit needed to be
“adapted” for EU market or
alternative CE compliant units
required. Some difficulty in
finding a suitable partner.

e Lack of clarity as to likely EU
direction for Q C. (23kW AC,
50kw DC CHAdeMO or not.....) CHAZeMO
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Procurement

e Three separate procurement
streams:

— Hardware framework
e 50kW CHAdeMO compliant QC
e 23kW three-phase Type 2 built in
e CE compliant equipment only
e Ability to integrate into our back office

— Installation framework

e Contractor required to install units in
as yet undefined locations around the
north East

— Project management services

e Consultant required to manage the
installations “on the ground”
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Challenges..

What are

OEM’s

their plans?

—~

What are

Standards

their assumptions?

Mode 1/2/3

Procurement

Regulations

p
[ ]

a>\°¢i

.ommunications

People to post

-
—{ AC/DC .
Single
Type 2/3
— 3kw/7kw?
Plugs 11772 —|7 Multi
BS1363 CElmarking
Street side A —
- =
Cen / Cenelec Availability
Oy
Installation L
| % -| Where? [— Electric supply — DNO
OJEU " ° &@ | Earthing —1 Process
\ ‘l Lost revenue I— Surveys Costs
Public are’ AI—L
Signage Time
P ance Liability
i — P eI
6 -I Ownership Access rights Legal Agreements Party
O A ’ \
% . Hosts otivation
Costs Priorities

_

.1ung Parliament

Do we have a

W\

Agency demise

OLEV

SMMT

JAMA

Billing Car to post (
\ Resource }kills Required?
National International _W Numbers
compatibility compatibility assistance
Roles
A
—
CHAdeMO IET CENEX TSB ETI




Procurement - challenges

e Manufacturers were not “honest” about the state of readiness of
their equipment.

— Public procurement process is weak in filtering out rogue suppliers. We
can only judge the responses by the content of the bid.

— One who was, failed the procurement

— Two who weren't passed the procurement, but failed to deliver! This
caused us major problems and stress.

III

— Original intention was to “trial” equipment from multiple manufacturers,
as a result of the above, we ended up with only one supplier of
equipment

e Very limited range of suppliers (Oct 2010)

e Resource demands to carry out the procurement

e Overall duration of the procurement exercise.

All of our units are SGTE units, adapted by Elektromotive for our use

CHARG=
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Installation (finding hosts)

e \What criteria should we
use to select hosts?

H H
e What is our offer?

— Initially we tried to ask _onor [\ sufficen
hosts to contribute to Spine Capacity
cost of QC, but had to
change to fully funded i
mOdE| Accessible

e Has still been a major y

challenge for us to

secure suitable hosts
ENEVATE::
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Installation (Process)

e Timeline is largely
constrained by things
we have little control e

Planning Pre Application

Planning Permission 8 weeks ﬁ

Planning Planning Validation 5 days |
. Planning publicity 21 days |
V . Delegated Officer Decision 5 days x

S

Site Sune
Procurement Specification Prep 3 days [=]
Tender submission 2 weeks
. . . Tender evaluation / Order placed | 1 week —
— Awaiting signature of e
|Prep works - civils 3 days [=]
Prep Works Prep works - Curing 1 week

Prep Works - Tiling 1day

Prep works - Grouting 1 da 1]
OS a g re e I I I e n > Prep - Electrical
Quick Charging Delivery h
Quick Charging Install 1 day []
Quick Charging Commissioning (0.5 day 0

W e e k S ) nstall Quick Charging Training 0.5 day 0,
]

Install complete & avail to Public
Bay Painting 0.5 day ]
Inwicing Inwice LY

HHl

— Confirmation that the
electrical supply can be
installed (varies)

— Planning (8 weeks)
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Example Installation - planning

g ONE Norih East | T
i Wentworth/ Gateshead stadium/Gatehead college/ willow burn Project No: 05116
V3 4HL Provisional program

D Iﬂ I'I'ask Name |} | Duration | Start | Finish 12 Sep 11

i Wentworth Sdays Mon 190811 Wed 280811

2 = Sita Setup 1day| Mon 1¥0F11 Mon 190811

3 = Civil works Zdays| Tue 20'0%11] Wed 2170911

4 il Electrical work Cable installation {out of Howrs 2days| Tue20/0%11] Wed 2170911

5 Electrical work {Mormal howr) 3days| Thu2Z0%11] Mon 260911

[ il Electrical shutdown and |solation 1day| Mon2&0%11] Mon 2600911

T il Bay Marking 1day| Tue 270911 Tue 270911

g8 [= RC Delvery Odays| Wed 280% 11 Wed 280911

a Commissioning 1day) Wed 280F11] Wed 280811

10 Gatenead Stadium Sdays Tue 20008011 Thu 2800811

11 [ Site Setup Tday) Tue20%11) Tue 2010811

[FE Civil works Z2days| Thu22'0%11 Fri 23108111

13 [ electrical work 3days| Thul2Z0%11] Mon 260911

14 = Bay Marking 1day] Wed 280511 Wed 2810811

15 [ RC Delvery Odays| Thu2¥0%11] Thu 280811

16 [= Commissioning 1day) Thu2¥0F11  Tho 280811

17 Gatehead College Sdays  Frl 230811  Thu 2800811

18 [E Site Setup 1day| Mon 260511 Mon 2610911

[Pl E Civil works (By Others) Odays|  Fri 230% 11 Fri 2310911

20 [ alectrical work 2days| Tue Zr/0%11| Wed 2800911

21 4 Bay Marking 1day] Wed 280511 Wed 2810811

2 RC Delvary Odays| Thu2%0%11] Thu 280911

23 Commissioning 1day] Thu2%0%11] Thu 280811

24 Willow burn 15days Mon 031011 Fri 2171041

& = Site Setup 1day| Mon0F1011 Mon 0310411

25 Clvil works Sdays Tue 041011 Thu 1310711

Erl & Consiruction of RC base 1day| Tue 041011 Tue 0410111

2 [ Trenching and ductwork Bdays| Tue 041011 Thu 131011

2 4 Electrical work T days| Wed 1210r11] Thu 20¢10¢11

30 Electrical shutdown and |solation 1day| Mon 171011 Mon 17710111

31 = Bay Marking 1day| Mon 171011 Mon 17710411

32 = RC Delvery Odays|  Fri 211011 Fri 2171011

] Commissioning 1day  Fri 2111011 Fri 21/10¢11
Task = Mikstone % Extornal Tasks (i —
e AL Spiit e By Pe——  External Milestons @
Progress Eeeessss——  Project Summary Sl Deadline i
Pags 1
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Example installation - design
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Installation example - completed
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Other Installation examples

e |nstallation includes:

— Raised concrete plinth
for QC

— Protective bollards to
prevent vehicle damage

— Clearly marked out bay
— Signage on QC

— Cabling, earthing etc

— RFID access point

— Local Isolation
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Operation (Learning issues)

e Accessibility:

— Height of screen and weight
of plug/cable is a problem for
disabled access

e User friendliness:

— Touch screen very hard to see
in sunlight

— Interface with RFID is
“clunky”

e Yazaki plug is easily Pin breaks off if
damaged — maintenance plug is
turnaround time too slow mishandled
and expensive
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Operation (Educating our users)
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Operation (CYC — Back office)

http://www.chargeyourcar.org.uk

Site

Metrocentre Green Car Park [20064]

Start Date

2012-02-15 11:30:32

Duration

0 Hrs 40 Mins
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Home

Search a Cl Paint

All You need to Know  Buying an Elect

Recharging Th lecoming a Member FAQS  Useful

¢ Eic

Find a CYC Charge Point

Charge Your Car Charge Points
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Save Location

[ Search |
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Elsctric Vahicles: All You nesd to Know
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View Al

Buying an Blectric Vehicle | Racharging The Facts | Bacoming 3 Member | Tarm and Condtions | Privacy and Policy

Mutrocentne Green Car Park [20064] 'j;h) 0214197218 0 Hrs 40 Mins

Metrocentre Graen Car Park [20064] 2012-02-14 12:58:57 0 Hrs 17 Mins 0 Hrs 1T Mins 4,600 KWh
Metrocentre Green Car Park [20064] 20120214 DT-28:57 0 Hrs 25 Mins 1 Hrs 25 Mins 5 500 ki
Metrocentre Green Car Park [20064] 2012-02-13 08.50.05 0 Hry 40 Mins 0 Hrs 40 Mins 11.920 kWh
Metrocenire Graen Car Park [20064] 2012-02-12 19:40:47 0 Hrs 7 Mins 0 Hrs 7 Mins. 3610 KWh
Metrocentre Green Car Park [20064] 20120210 17.31.34 0 Hrs 40 Mins U Hrs 40 Mirs 16610 KWh
Metrocentra Graen Car Park [20064] 2012-02-10 15:41:53 0 Hrs 16 Mins 0 Hrs 16 Mins 0110 kh
Metrocentre Groen Car Park [20064] 20120219011 0 Hrs 40 Mins 0 Hr 40 Mins 11.090 kWh
Metrocentra Graen Car Park [20064] 2012-02-10 11:35:55 55 Hrs 12 Mins 5 Hrs 12 Mins 2.971.270 kWh
Metrocentre Graen Car Park [20064] 2012-02-10 11:3514 0 Hrs 0 Minz 0 Hre 0 Mins 0.010 KWh
Metrocenire Graen Car Park [20064] 2012-02-09 1%:07:42 0/ Hrs 0 Mins 0 Hrs 0 Mins. 0.010 kWh
Metrecentre Graen Car Park [20064] 2012-02-09 19:07-3%6 0 Hrs 40 Mins 0 Hrs 40 Mins 0.060 KWh
Metrocentre Graen Car Park [20064] 2012-02-09 18:25:30 0 Hrs 40 Mins 0 Hrs 40 Mins 12250 kiWh
Metrecentre Green Car Park [20064] 2012-02-09 144710 0 Hrs 40 Mins 0 Hrs 40 Mins 15.020 KWh
Metrocentre Green Car Park [20064] 2012-02-09 14 0 Hrs U Mins. 0 Hrs 0 Mins. 0.010 kKWh
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*Operational since Oct
2010

*PAYG trial implemented
Jan 2011

*Next generation under
procurement
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http://www.chargeyourcar.org.uk/

Operation (Usage)

Example - QC energy usage at Metrocentre
600

500 — This reading is a bit
suspect

400 +—

w
o
o

kWh used

200 +——— — — — _ e —

100 +— — — — _ e —

sept oct nov dec jan feb

Month Approx 100 vehicles in region

— approx 25 charges/month
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Operation (Communications)

Lo . 08 250 o

‘/‘{)HI{‘_?—E_" 0 2an 2 Coanizn Bl [ IEI

Eeias Favens

e Raising profile is key

e Ensuring users and hosts
are both kept informed of
developments

Haven’s Haggerston Castle to be First
Family Holiday Park in UK to Install
repmznitens Flectric Vehicle Charger

— E.g initially, no CYC cards
We re reqUIrEd. | ’; North East Retail Hotspots

— Introducing PAYG =
e User etiquette

— Ensuring users don’t stay
on QC too long
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Future (new technology)

e QC costs very high — greencar”

K i lled
C £ 5 O I n St a e [} Home Full Search News & Reviews Greener Fuels Hybrid & Electric Car Costs

_ _— o o P  an pniaai i i
- N Issa n a n d Ot h e rs Nissan to develop low-cost "quick’ charger

d eve I 0 p i n g I Owe r COSt Nissan has teamed up with leading utility and electrical vehicle

supply equipment companies to speed development of
units.

cheaper, smaller, quick chargers for electric vehicles.

The primary intention is to reduce the costs of rapid DC
charging units, and to accelerate the installation of publicly-
available Quick Charge (QC) points in the UK and across
Europe.

o CO nfl icti n g Sta n d a rd S T This agreement between Nissan, Circutor, DBT, Efacec,

Endesa and Siemens is expected to result in a dramatic reduction in the price of the units — by
over half to under €10K — paving the way for businesses such as service stations, car park
operators and retail outlets to install quick chargers and run them profitably as a commercial

may converge?

This will mean Nissan LEAF drivers, and other quick charge enabled vehicles such as the
Mitsubishi i-MiEV or Peugeot iOn, could conveniently use their vehicle for longer journeys and

— U SA’ E U a n d J a pa n h ave recharge the batteries to 80% capacity in less than half an hour.

As a result, it is expected that there will now be thousands of QCs across Europe by the end of
t 2012, and tens of thousands by 2015. This infrastructure will open up Nissan LEAF ownership to a
OW n CO n n e C O r whole new spectrum of buyers who occasionally need to do longer journeys.
A CHAdeMo DC quick charger delivers 50 kW of high voltage DC electricity straight to the battery,

St a n d a rd S speeding up the charging process. There are currently several such chargers installed in the UK,
L]

mostly at Nissan dealerships but also under the One North East infrastructure scheme — however
they are currently particularly expensive to purchase and install. To see the locations of current DC
QCs, see our Zap-Map.
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Future (our plans)

e The northern QC corridor

— QCis a fundamental enabler
for widespread EV usage

— A next stepping stone is to
create a QC corridor from _
Northern Ireland, via Scotland - ey
& Cumbria to Newcastle -

— Can then drive from Dublin to e
Amsterdam in an EV = R~
a

i

A nderand
Diurhyer ; Sa) |

#
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Conclusions

e We have come a long way

— Several QC’s installed and operating in
the NE of England

— Contributed to national and

international standards committees
— Demonstrated and piloted a back —
office system Pr—
o We still have issues to overcome: YO U R ‘ A R

— Operational economics are unclear
— Cost of overall installation is very high PARK 4 PLUG 4+ RECHARGE

— Reliability could be better as users
very quickly become dependent on
the infrastructure.

Trialing an Elecscoot demonstrator - www.elecscoot.co.uk
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