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The Ecology Foundation

The Ecology Foundation was established in 2007 with the intention of mobilising a
response from the business community to the twin threats of climate change and energy
security. The Ecology Foundation is now Ireland’s largest dedicated climate change and
carbon practice. Since its inception three years ago, it has established a client list of
approximately 20 Irish corporate leaders to whom it has provided advisory services. The
scope of services provided ranges from carbon footprinting to energy research; the nature
of this work contributes to the development of the sustainability agenda in those
companies.

The Ecology Foundation views the response by business in reducing their own emissions
and influencing the behaviours of their employees and customers as central in our
collective response to climate change. From the advocacy of a post-carbon society to the
commercialisation of nascent renewable technologies, The Ecology Foundation is at the
heart of the climate change response in Ireland.
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The Executive Summary

‘Integrating Electric Vehicles into a Commercial Fleet’ is funded by eircom, Topaz and a
grant contribution from the Department of Transport’s Smarter Travel Project Fund.

eircom has procured one small and two medium sized battery electric vans - one Doblo
and two Ducatos. Based on the Fiat vehicles with the same model names, they are
converted into electric vehicles by Micro-Vett and sourced from Green Machines in
Terenure, Micro-Vett’s sales representative in Ireland. The vans have dual capability such
that they can accept a standard charge with a socket located in front of the driver’s wing
mirror, and a DC rapid charge with a socket located beneath the bonnet. Although Micro-
Vett is still awaiting CHAdeMO certification (the current world standard from Japan on DC
rapid charging), these vans will probably be the world’s first DC rapid chargeable vans
(CHAdeMO compliant).

ESB ecars is kindly providing home charging points for two of the van drivers and data
logging devices for all three vans. The data loggers will monitor the routes of the drivers
as well as the driving style, charging times and duration.

Topaz has procured three DC rapid chargers for its Glasnevin, Newlands Cross and
Templeville Road sites. These DC rapid chargers are the first to be installed in Ireland and
will be able to charge Mitsubishi’s i-MiEV (available Jan 2011), Nissan’s Leaf (available Feb
2011), and, of course, eircom’s electric vans. Typically, these chargers can charge a
CHAdeMO compliant EV to up to 80% of its battery capacity within 30 minutes - enough to
have a ‘Coffee and Go’.

SGTE are supplying the DC fast chargers with the help of Inovos, their engineering and
sales consultants. The chargers will probably be the first in the world to integrate
payment systems similar to the way a petrol pump functions on the forecourt. Payment
will be accepted by fuel card, cash or credit card.

This report outlines how both the electric vans and the DC rapid chargers were procured
and installed.



1. Introduction

On behalf of eircom and Topaz, The Ecology Foundation submitted a proposal to the
Smarter Travel Project Fund entitled, ‘Integrating Electric Vehicles (EVs) into a
Commercial Fleet’ in early September 2009.

This proposal was short-listed, and then refined following round table discussions with Ken
Jordan of the National Sustainable Transport Office (NSTO) in the Department of Transport
and Graham Brennan of the Sustainable Energy Authority of Ireland (SEAI). The proposal is
outlined in section 1.2 below.

This report outlines how both the electric vans and the DC fast chargers were procured
and installed.

1.1. Smarter Travel Project Fund'

To support the Government’s Sustainable Travel Policy SmarterTravel, it was pledged that
a fund to support innovative sustainable travel projects would be established. The
Minister of Transport launched the Smarter Travel Project Fund in May 2009.

The objectives of the Smarter Travel Project Fund are:

e To assist the development of demonstration projects that can deliver sustainable
transport initiatives at both a national and local level, achieving real and
measurable changes in people’s travel choices and behaviour

e To assist the development of demonstration projects that aim to reduce the
environmental impact of travel

e Toincrease the capability of organisations to help deliver sustainable travel

e To raise public awareness and acceptability of sustainable travel and transport
issues

The Smarter Travel Project Fund differs from the SmarterTravel Areas Competition in that
it is seeking to support individual demonstration projects that can show the positive
impacts of specific interventions. The Smarter Travel Project Fund will run over the
course of 5 years and, subject to continuing annual Exchequer funding, there will be €15
million available over its lifetime.

The SmarterTravel Areas competition, on the other hand, is intended to support a wide
range of projects to be delivered in one particular area. A SmarterTravel Area bid could
comprise multiple individual projects grouped together and delivered in a highly
integrated manner with the aim of changing the travel behaviour of a whole town or area.

' Text for this section based on content from http://www.smartertravel.ie/smarter-travel-project-fund (accessed on 20th
April 2010).




1.2. Project Overview

The original funding agreement between the Department of Transport and eircom (the
lead applicant) outlines the aspirations of the project, broadly as follows:

eircom will procure four battery electric vehicles (BEVs) for use in its fleet - two small and
two medium-sized vans - instead of procuring internal combustion engine (ICE)
equivalents.

Topaz will provide faster charging facilities at three of its stations within the Dublin area
to support the day-to-day operation of these vehicles. Use of the charging facilities will be
available to eircom and other users (BEVs and plug-in hybrids) in 2010, and should the
facilities prove beneficial to these users, an additional two Topaz stations on an intercity
route will be equipped with similar infrastructure in 2011.

The Ecology Foundation will provide project management and consultancy services for this
project and will produce a series of five reports documenting the progress of the project:

e Feasibility Study & Deployment Strategy (Apr 2010)

e Completion of Procurement and Installation (Sep 2010)
e Performance Analysis 1 (Dec 2010)

e Performance Analysis 2 (Dec 2011)

e Performance Analysis 3 (Jun 2012)

The four BEVs will be charged under different regimes such that a comparison between
domestic ‘trickle’ charging and Topaz fast charging can be facilitated:

e Two will be charged at Topaz stations only
e One will be charged at the home of the eircom driver only
e One will be charged using a combination of Topaz facilities and domestic charging

The project is part funded by the Department of Transport’s Smarter Travel Project Fund
and will provide Irish fleet and transport managers with key information to assist them in
making the right decisions on deployment of EVs in their fleet.

1.3. Project Costs

The overall project cost is estimated to be €792,500 of which €529,600 makes up the grant
contribution from the Department of Transport’s Smarter Travel Project Fund. The
balance of costs will be covered by capital expenditure from eircom and Topaz, and
resource capital provided by eircom, Topaz and The Ecology Foundation.



2. eircom Vans

In deciding upon a supplier, eircom placed importance on the following: cost; warranty;
delivery time; dual capability to receive standard charge and a fast charge; fast charging
time; operational suitability; and being able to supply both the small and medium sized
vans for this project (i.e. one maintenance contract). These vans will become part of the
eircom van fleet and carry out work as normal on a day-to-day basis.

2.1. Response to Request for Proposal

eircom sent a Request for Proposal to the three suppliers of electric van conversions that
have representatives in Ireland and that are suitable for eircom’s purposes:

e Smith Electric (Ford Transit)
e Allied Electric (Peugeot ePartner and eBoxer)
e Micro-Vett (Fiat Doblo and Ducato)

A fourth company based in the Netherlands, All Green Vehicles, was also considered. All
Green Vehicles converts Ford Transits and Ford Connects and can supply DC fast
chargeable vans. However, an RFP was not sent to All Green Vehicles as they do not have
a maintenance partner in Ireland.

The costs of all three suppliers that responded were broadly similar but, due to an
increase in costs for electric vans in 2010, the budget available to eircom meant that
there were insufficient funds to procure the four vans outlined in the original funding
agreement. eircom therefore agreed with the Department of Transport that it would
procure one small and two medium sized vans instead of the two small and two medium
sized vans for the same budget.

Only Micro-Vett offered the DC fast charge which is expected to reduce the charge time to
between 45 and 65 minutes. This attribute seemed to match well with Topaz’s
requirements for charging infrastructure (see Section 3). Once Topaz had confirmed its
intention to procure CHAdeMO compliant DC rapid chargers, eircom thus chose Micro-Vett
to supply one Doblo and two Ducatos. Green Machines is Micro-Vett’s Irish representative
and point of contact for eircom. As the project will now have three rather than four vans,
one van will receive Topaz only charging (Ducato), a second will receive a combination of
Topaz and home charging (Ducato), while the third will charge solely at home (Doblo)

2.1.1. Costs

Costs ranged between €56,500 and €67,000 for the small vans and €76,000 and €100,000
for the medium sized vans (Ex VAT).

2.1.2. Delivery Times and Delays

The quoted lead times of the three suppliers ranged between 5 and 6 months. The
seemingly long lead time is generally due to obtaining the required vehicles from the Ford,
Peugeot or Fiat production lines. Smith Electric, Allied Electric or Micro-Vett typically
remove the diesel engine and then install an electric motor and battery pack to convert
these vehicles into electric vans.



Micro-Vett had promised CHAdeMO compliant vans for their quoted delivery date, but this
will not happen now until January/February 2011.

eircom is due to receive all three vans in December 2010, but the delay in CHAdeMO
certification means that the vans cannot be charged with Topaz’s facilities until Micro-
Vett provide a software update to the vans following their certification. This means that
eircom will not be able to avail of Topaz’s facilities perhaps until late February/early
March 2011.

2.1.3. Grants & Accelerated Capital Allowances

SEAI’s Electric Vehicle Grant Scheme covers passenger vehicles meeting the M1
classification as defined under the European Whole Type Approval Process, or passenger
derivative light commercial vehicles meeting the N1 classification where the Gross Vehicle
Weight (GVW) does not exceed 2,500kg. eircom’s Ducatos would not be covered as they
are not passenger derivative light commercial vehicles, and have a GVW of 3,000kg. The
Doblo would classify, however, were it registered from Jan 1°* 2011.

Both the Micro-Vett Ducato and Doblo are listed on SEAI’s Triple E product register and are
therefore eligible under the Accelerated Capital Allowance incentive.?

2 http://triplee.seai.ie/AcaProducts/Search.aspx accessed on Nov 24th 2010.

10



2.2. Technical Issues

eircom will register the vans in January 2011, and make home charging available to drivers
such that the vans become operational immediately in the new year.

2.2.1. Home Charging

As part of ESB’s rollout of charging infrastructure, ESB ecars are offering domestic
charging points free of charge to the first 2,000 EV drivers who register with them. The
ESB has kindly offered these to eircom for this pilot project.

The Doblo requires a single phase supply (16A, 230V) and draws power at 3kW (10-12 hours
charging time). The Ducato, however, requires a three phase supply (16A, 400V) with a
power demand of 9kW (6-8 hours charging time). eircom will need a transformer to
convert single phase to three phase power for charging the Ducato at home, as it is
unlikely the driver will have a three phase power supply. Both vehicles will have a
charging socket in front of the driver’s wing mirror.

2.2.2. CHAdeMO compliance

The Doblo and the two Ducatos will have a second Yazaki socket under the bonnet to
facilitate DC rapid charging. As explained in section 2.1.2, there is a delay with CHAdeMO
certification, but it is expected that the vans will be upgraded by the end of February
such that eircom can use Topaz’s DC rapid charger facilities.

2.2.3. Data Loggers

In the feasibility stage, eircom had considered that the drivers would keep a log book in
the vans for noting charge times, duration and kWhs, health and safety events, and other
comments. eircom and The Ecology Foundation recently met with ESB ecars, however,
who have kindly offered to install data loggers on the three vans free of charge.

The EU’s Seventh Framework Programme (FP7) is funding a project called Green eMotion.
Green eMotion will study private and commercial vehicles, taxis, buses, bicycles,
municipality vehicles, etc., and Ireland will be one of Green eMotion’s ten demonstration
areas within the EU. The purpose of Green eMotion is to establish guidance on how to
design EV infrastructure in areas that wish to embrace the electric vehicle era. The ESB
hopes to play a major part in the coordination and monitoring of Green eMotion’s EV
technology trials across Europe, and, as part of this, the ESB is leading an Irish ecar pilot
project which involves the installation of data loggers on 100 EVs.

Transpoco won a competitive tender process to install the data loggers on behalf of the
ESB, and the ESB are naturally keen to involve the eircom fleet. The data logger has a GPS
tracking device that can monitor journeys. The user can log on to input the purpose of
their journeys and monitor their own performance. The system uses CAN bus® data
collection to monitor the charging profile, battery levels, speed, braking, comparison of
driving styles, etc. ESB hopes that this data will be of particular use in identifying where
charging infrastructure is needed.

All data from this Irish ecar pilot project will be made available to Trinity College Dublin's
School of Engineering for analysis and interpretation, with the aim of supporting the
planning and implementation of the ESB nationwide charging infrastructure (data privacy

3 Controller Area Network bus
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will be maintained in the sharing of datasets). The customer behaviour and attitudes
research to be undertaken by Trinity College Dublin will be crucially important in
understanding how customers want to use their EVs. The trial project will encompass a
wide range of EV users - both residential and pilot corporate customers - and will promote
EVs and the Government incentives. Professor of Civil Engineering, Margaret O'Mahony of
TCD will be the lead academic of the Research Programme.*

2.2.4. Choice of Drivers

Drivers will be asked to volunteer to participate in this pilot project and it will be a
prerequisite that the driver have a home charging point installed, and that they are
actively involved in The Ecology Foundation’s feedback surveys and working with the input
of data via the data logging service.

4 http://www.esb.ie/main/ecars/news-and-events/press-releases/green-light-for-electric-motoring.jsp accessed on Nov
30th 2010.
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2.3. Branding

Figure 2.1 illustrates eircom’s branding proposal. eircom has kept the terracotta colour of
its logo predominant and, like Topaz, has used the three-pinned plug to highlight this
electric vehicle project. The Smarter Travel and Department of Transport logos are
positioned on the driver, passenger and rear doors of the vehicle.

Figure 2.1: eircom’s Branding Proposal (Ducato)
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3. Topaz DC Rapid Chargers

In the feasibility study, Topaz considered either AC fast chargers or DC rapid chargers as
the most suitable and cost effective conductive charging solution. On closer analysis of the
market, it seemed that AC fast chargeable vehicles would not be available until the end of
2012. This is illustrated in Figure 3.1, which shows the two-year time lag between 20kW
AC Level 2 and 50kW DC Level 3 charging. It therefore made sense to choose 50kW DC
Level 3 charging, as the eircom vans and certain passenger vehicles which accommodate
this type of rapid charging will be available from 2011 (primarily the Mitsubishi i-MiEV and
Nissan Leaf, but see Table 3.1).

20kWAC L2
. . 6kW AC L1
Landscape in the coming years >
P EY 50kW DC L3
3kWAC L1 g
2009 2010 2011 2012 2013
5 £ 5 . —p
= . -
Lcvs B . Wl ¢ I
Fiat / Micro-Vett PaugeotiCitrogn / Renault Ford
_Dovio/Fioino® Ventui .~ - KangooEV Connedt '
A- and B- ~ - ‘. e )
segment Oy ,@..rﬂ?‘ w
"Bug ] Pininfarina Smart Renault Toyeta
roén C-Zero. Bluecar Smarted ZoéZE IQEV
r & &
Ei?g;lsnl E;lzllgnal Hyundai i10 vy g.up
¢-and D- P
segment
Renault Nissan Ford
Fluence ZE Leafl Focus E
1
G-segment
and SUVs ’ 2q= I
Tesla Roadster ) " Fisker Karma "
J ]
Micro-cars and -l A\ {
concept cars * & : a Q‘ I %
Think City Revai Mini EV Rhf(\: ?:ngE
At least a 2 year gap between
Source: PSA, Roland Berger fast DC L3 and semi fast AC L2

Figure 3.1: Projected EV Landscape lllustrating Compatibility with Charging Solutions

(Source: PSA Peugeot Citroén, Roland Berger)

There appear to be two emerging standards for DC fast charging’:

e Japanese CHAdeMO Protocol with a connector specified by the Japanese Electric
Vehicle Standard (JEVS) (G105-1993)

e American enhancement of its standard for AC fast charging from the Society of
Automotive Engineers (SAE) (J1772-2009)

As the American standard has not been implemented yet, and the Japanese one already
has compatible electric vehicles coming to the Irish market, Topaz decided to support the
Japanese standard which has immediate relevance to Ireland.

5 http://www.keenforgreen.com/b/plug-2010-two-solutions-dc-fast-charging-evs accessed on 24th Nov 2010
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CHAdeMO compliant EV | Image Availability in Ireland

Mitsubishi i-MiEV Jan 2011

Nissan Leaf Feb 2011

Subaru plug-in Stella Only available in Japan (July 2009)

Micro-Vett
(Fiat van conversions)

CHAdeMO certification expected
Feb 2011

Peugeot iOn Launch expected Dec 2010

Protoscar See www.protoscar.com

Table 3.1: Availability of CHAdeMO compliant EVs
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3.1. Response to Request for Proposal

The Ecology Foundation organised various suppliers to visit Topaz and present their fast
charge solution during June 2010. These included:

e Siemens (Europe)

e Aker Wade / Linde (USA/Ireland)

e EV Power / Carra (Ireland/lIreland)

e 365 Energy / Coulomb Technologies / MCC Controls (Europe/USA/Ireland)
e (CirControl / ElectroAutomation (Spain/Ireland)

e Epyon B.V. (The Netherlands)

e SGTE Power (France)

e AeroVironment (USA)

Following the presentations, Topaz issued a Request for Proposal on July 2™ and received
six responses by the July 16™ deadline. Five of the responses were for DC rapid charging
while one was for AC fast charging (CirControl/ElectroAutomation). Further information
was requested on August 4™ to help analyse the responses on a comparative basis.

Subsequently, ABB Ltd (Switzerland) and Schneider Electric (France) were met by
representatives of the project team, and The Ecology Foundation had also made attempts
to get in touch with Turbo Power Systems (UK). These latter companies, however, did not
make a submission (see Appendix Il for list of meetings).

Topaz’s Choice

The original funding agreement considered that three-phase 32A fast charging would be
the likely choice for this project. At the time the agreement was signed, this appeared to
be the only faster charge available to electric vans and would have facilitated a complete
charge within 4-6 hours. As the AC charging points are less expensive that DC rapid
chargers, Topaz would have been able to install two of the AC units at each site within the
proposed budget.

DC rapid chargers, however, offered a solution whereby a significant charge could be
delivered to the vans within minutes rather than hours, and which was compatible with
eircom’s choice of electric vans (Micro-Vett / Fiat). A comparison of the two conductive
charging options - AC and DC fast chargers - is outlined in the Table 3.2 below.

Indeed, the DC option makes sense from all viewpoints:

e Topaz - minimum residence time on forecourts

e eircom - quicker recharging time during lunch break

e Public Perception - alleviates ‘range anxiety’ and promotes EVs as a viable
alternative; accommodates first production-line EVs as well as the eircom vans

Without changing the overall project costs, the project team therefore agreed with the
Department of Transport that a single DC charger would be installed on each of the five
sites (3 Dublin sites in 2010; 2 intercity sites in 2011), rather than two AC chargers per
site.

Having decided that DC fast chargers were the best solution for the forecourt, Topaz
issued a letter of intent for SGTE to be the supplier on August 13". A purchase order

16



followed on September 10™. Inovos are SGTE’s engineering and sales consultants and have
acted as the point contact between SGTE and Topaz/The Ecology Foundation.

AC option DC option
Description Three phase 16A or 32A faster 50kW charger complying with
charge Japanese CHAdeMO Protocol

(63A, 42kW fast charger
infrastructure available, but no
electric van conversions currently
available can accommodate this)

Cost Typically €10k per unit to supply and | Approx. €50-60k per unit to supply
install and install
Charging Time 4-6 hours charging time 25-30 minutes charging time
typically;
45-65 minutes expected for Micro-
Vett vans
Compatibility No production-line EVs will accept Can also accommodate the first

with current EVs | AC fast charging until end of 2012 production-line EVs to appear in
Ireland at start of 2011

(Japanese EVs such as Nissan Leaf
and Mitsubishi i-MiEV)

Irish context Renault will probably be first to MOUs signed with Government, ESB
adopt AC fast charging. and Mitsubishi / Nissan.

ESB will install 30 DC fast chargers
by end of 2011.

Table 3.2: Comparison of AC and DC Fast Charging Options

Although the solutions submitted in the responses differed considerably, the choice came
down to cost. Indeed, SGTE was chosen as the supplier because its proposal was the only
one to come within the budget set out in the Funding Agreement with the Department of
Transport (CirControl/ElectroAutomation submitted the lowest price, but this was for the
AC option). However, experience, compliance with relevant standards, and the ability to
deliver chargers before the end of 2010 were also key considerations in Topaz’s choice.

3.1.1. Costs

Amongst the responses to Topaz’s RFP, the costs varied significantly between suppliers
with unit costs ranging between €18k and €58k, and installation costs between €2k and
€38k (depending on whether civil and electrical works were included or not). Extra costs
were appended to the unit cost to cover items such as payment integration, design
meetings, data storage, transportation, installation, commissioning, and training. The
warranty for the DC rapid chargers was generally for one year.

On site civil and electrical works were in fact carried out by Topaz’s sub-contractors, such
that the supplier only had to wire in the unit upon a prepared concrete plinth. Using
contractors who are familiar with Topaz’s sites thus ensured that installation costs were
kept to a minimum.

A cost breakdown for the procurement and installation of SGTE’s DC rapid chargers is
shown in Appendix I.
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3.1.2. Delivery Times and Delays

The lead time quoted in the responses to Topaz’s RFP ranged between 3 and 4 %2 months
for the DC rapid chargers.

Having chosen SGTE as the supplier with a delivery date of November 30", the software
development required to integrate the DOMS payment system delayed delivery by an
additional 3 to 4 weeks. It was initially thought the supply of critical components might
also cause a delay, but this did not effect the programme.

Because of this software development delay, SGTE offered to provide a standard charger
for the official launch of the project, with two ‘complete’ units customized with DOMS
integration to be shipped from SGTE’s facility in France on December 17". The ‘launch’
unit would then be retrofitted with the required software and hardware so that all three
units would ultimately be the same.

3.1.3. Grants & Accelerated Capital Allowances

While this pilot project has a grant contribution from the Smarter Travel Project Fund,
normally there are no grants for charging infrastructure. This contrasts with the
government grant scheme for electric vehicles which commences in January 2011 and will
be administered by SEAI.

Charging equipment for EVs is, however, covered under the Accelerated Capital
Allowances (ACA) incentive, provided that equipment is not leased, let or hired to any
person. So Topaz could, in theory, claim the ACA for its contribution to the cost of the
units as well as their transportation and installation. However, SGTE’s DC fast charger is
not yeg listed on SEAI’s Triple E Products Register but would need to be to facilitate such a
claim.

® http://www.seai.ie/Your_Business/Triple_E_Product_Register/ accessed on 24" Nov 2010.
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3.2. Technical Issues

Appendix Il lists the number of meetings that were required to ensure that the
procurement and installation of this new technology was carried out smoothly and
efficiently. Indeed, as this is the first installation of DC rapid chargers in Ireland, with
perhaps the first-of-its-kind integrated payment system in the world, attention to detail
was paramount. The following sections give an overview of the most salient points
considered.

3.2.1. Integrating Payment Systems

Topaz uses a forecourt controller by DOMS - the PSS 5000 (Petrol Site System 5000) - to
support IT and business standards in the forecourt and point of sale, or POS, environment.
The PSS Forecourt Controllers are the most widely used forecourt controllers in the world,
with systems installed in more than 40,000 sites and in more than 50 countries.” It was
therefore necessary for SGTE to integrate the DOMS system into their DC rapid charger.
Figure 3.2 gives an overview of how a variety of devices (including the price sign, pumps,
fuel gauges, car wash, etc) on the forecourt communicate with the forecourt controller,
which in turn communicates with the cashier or Topaz’s head offices as required.
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pos TCPIIP #|

Service Company El &l
sj -lt.; \ '-——-.
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ﬂék PSS 5000

*54
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Site Info Web Ser\y

Any Browser

Figure 3.2: DOMS forecourt controller - the PSS 5000 - as used on Topaz forecourts

SGTE installed its first forecourt rapid charger at a TOTAL station in Belgium in October
2010. However, the payment system was at the device with a card preloaded with credit,
similar to payment systems found in some launderettes. Topaz’s payment system differs in
that the employee behind the till controls the authorisation and that the driver can pay at
the till. Integration of DOMS will facilitate payment by fuel card, cash or credit card. In
this sense, Topaz if the first forecourt operator in Europe, and perhaps the world, to
integrate a payment system where the transaction is carried out in a similar way to that of
a petrol pump.

7 http://www.doms.com/about_us.aspx accessed on 25th Nov 2010.
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3.2.2. User Experience

From the outset, it was decided that the DC rapid chargers should be self-service,
functioning in a similar way to the petrol pump. Topaz is currently working with SGTE to
customise the user interface, such that, it is Topaz branded, facilitates payment by DOMS,
and takes the user through a number of simple steps. The charger will have an LCD touch
screen, and the instructions will be based on SGTE’s standard instructions which do not
currently facilitate payment, as follows (see Appendix Il for SGTE’s standard screen
shots):

1. LCD screen reads ‘Charger available, please connect your vehicle the press START’.
User connects the charger to their EV and presses START on the welcome screen.

2. Screen reads ‘Connecting to the vehicle, please wait. Charging impending...’

3. ‘Charging in Progress’ screen appears once cashier authorises the use of the
charger. The user can press the STOP button on the LCD screen button to cease the
charging process at any time. The screen also displays the number of minutes left
and the battery charging rate.

4. When the charging stops automatically or by the user pressing the STOP button,
‘Stopping the charge, Please wait’ is displayed.

5. Screen illustrates the percentage charge delivered to the EV and reads ‘Please
place the handle back on the charger, then press END’.

6. Final screen displays ‘Thank you! Come Again’ before automatically returning to
the welcome screen.

In the case of an emergency the user can press the red push button beside the LCD screen.
This cuts out the power to the unit which then needs to be manually reset.

3.2.3. Recording Data

Monitoring the use of the chargers is an important part of this Smarter Travel Project. The
original response to Topaz’s RFP allowed for a USB port for the regular download of data
including, number of charges, time, duration, and kWh dispensed. From the data recorded
it would be possible to identify the type of vehicle using the service and therefore identify
usage patterns for different vehicles.

SGTE are currently looking into the option of transmitting this information via the DOMS
internet connection, which would allow Topaz to retrieve the data remotely rather than
having to download it from each machine directly.

3.2.4. Electrical Works

The SGTE rapid chargers require a 400V three-phase power supply which provides up to
50kW of output power to the electric vehicle and lights up the LCD touch screen. The
three-phase cable is therefore always kept live to power the unit. If the operator
preferred to only allow the three-phase power cable become live upon authorisation of
the charging process, a separate single-phase power could be provided to power the LCD
screen. However, Topaz did not choose this option as this would have caused further
delays to the project on account of additional development work, i.e. SGTE would have to
decouple the LCD screen from the three-phase power source.

Three sensors were attached to the unit - two motion/tilt sensors and an alarm sensor for
the cabinet door of the unit. If the any of the three sensors are activated, say by a vehicle
bumping into the unit, or if the unit’s cabinet door is opened by an unauthorised person,
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then these sensors cause the power to the unit to be cut off. A separate 24V line was
provided to power the three sensors.

An IT cable is also required to connect the device to the DOMS forecourt controller.

3.2.5. Civil Works
Civil works included:
e Trenching and laying new cable ducts to the charging point,
e [nstalling stainless steel crash bollards filled with concrete, new concrete plinths,
kerbing and signage, and
e Painting of the parking bays

3.2.6. Installation & Commissioning

Topaz organised all the electrical and civil works with its contractors, such that when the
units were delivered, they only had to be connected to the cables laid and commissioned.
The connection and commissioning was done by SGTE.

3.2.7. Maintenance & Training

Topaz has a one year warranty with SGTE that covers parts and maintenance. SGTE has
recently signed a contract with Elektromotive to be the supplier of their DC rapid chargers
in the UK and Ireland (Elektromotive manufacture the Elektrobay or JuicePoint electric
vehicle charging point). As Carra are the Irish supplier of JuicePoint, it may be that Carra
ultimately provides the maintenance support to Topaz’s DC rapid chargers.

User training will be provided by SGTE on the day the units are commissioned. A more
detailed training course will be provided by SGTE for Topaz and its electrical contractors
in January 2011 at their facilities in France.

3.2.8. Health & Safety

Anyone carrying out installation or maintenance work on a Topaz site must have
completed Topaz training for contractors and have been issued with a Topaz Safety
Passport. In addition under the ATEX Directive, they can only use certain equipment in
certain areas with a potentially explosive atmosphere. All work on site will be conducted
under a “Permit to work” scheme with additional permits required for “Hot works” etc.

A risk assessment was provided by Inovos, SGTE’s consultant for engineering and sales. The
risk assessment covered aspects such as vehicle impact, cutting of cable, wrenching of the
connector or plug, electrocution, explosion, fire, lightning, heavy rain and vandalism. Most
of these risks had been designed out by SGTE in the manufacturing of the charger, but
Topaz took the following additional safety precautions:

e Fire fighting - provision of dry powder; instructions to retail staff / fire officer on
how to isolate unit and put fire out

e Explosive Atmosphere - the chargers were all located out of the ATEX zone

e Impact - provision of 2 concrete-filled steel bollards to protect the unit from a
vehicle impacting on the unit; two tilt or motion sensors fitted to shut down unit
in the event of a collision

e Vandalism - each unit has CCTV coverage; cabinet door of unit has an alarm
sensor fitted to shut down unit in the event of unauthorised access
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Following receipt of SGTE’s user and installation manuals, Topaz’s HSE coordinator drew
up Topaz’s risk assessment and provided the forecourt staff with appropriate training and
a short document on the use of the equipment.
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3.3. Branding

The branding manager ensured that these new devices complied with Topaz’s corporate
branding guidelines, while at the same time setting them apart from the more familiar air,
water, vacuum and car wash equipment. The chargers would present the Topaz, Smarter
Travel, and Department of Transport logos, but not the eircom logo. Rather, the
explanatory leaflets and posters (and perhaps the signage too) would explain the
partnership between eircom, Topaz and the Department of Transport’s Smarter Travel
Project Fund in delivering this project.

3.3.1. Chargers, Parking Bays & Signage

In the absence of real chargers, two folded aluminium dummy chargers were built
complete with decals to compare two branding design options within a real site context.
One version was green with a down lighter positioned over the unit, while the second
version was blue with a reflective decal. A mock-up of signage and a mat to represent a
painted parking bay in either blue or green were also provided to complete the trial
branding (see Figure 3.3).

Figure 3.3: Branding Mock-up of Charger, Parking Bay & Signage (inset blue version)

The project team agreed that the green version for the charger and parking bay was best,
as it differentiated the unit from familiar equipment on the Topaz forecourt. The
reflective decal was also preferred as this would help draw attention to the unit during
night time. The down lighter, if required, would probably have to be a separate structure,
as attaching it to the unit might effect the warranty in terms of water tightness and air
circulation within the unit. The LCD touch screen also had to be branded with the
customised instructions and graphics (see section 3.2.2 for user interface). As discussed in
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Section 2.3 the eircom logo was not included. The Department of Transport and Smarter
Travel logos are included at the base of the unit.

With regard to the parking bays, the logo with the three-pin plug was incorporated from
the Transport for London’s Guidance for implementation of electric vehicle charging
infrastructure (first edition, April 2010). Even though a three-pin plug bears no
resemblance to the Yazaki connector, it was decided that the three-pin plug better
communicated to the public the function of the equipment. The text shown in Figure 3.3
was enlarged to a size that would ensure it could be marked on the concrete.

The signage will include simple user instructions, health & safety information, and an
emergency procedure.

3.3.2. Brochures & Posters

To raise awareness of the project and explain how to use this new service, Topaz
produced both a poster and leaflets. The poster would advertise the demonstration
project, and the leaflets would explain to the public how the service is used.

24



3.4. Business Model

In the feasibility and deployment study (Report no.1, Section 4.5), The Ecology Foundation
considered four possible business models for generating revenue, or, at least, covering
Topaz’s electricity costs:

1. Work out an agreement with Topaz’s electricity supplier such that the supplier
manages the transaction and remunerates Topaz

2. Become a licensed electricity supplier and charge the user per kWh

3. Join a pre-paid card consortium whereby the user is issued with a card that can be
topped up with credit and can access the service

4. Provide electricity for free but charge for parking time

Topaz and The Ecology Foundation met with the Commission for Energy Regulation (CER)
to discuss whether an electricity supply license was required to operate a DC rapid charger
on Topaz’s forecourts. A meeting with the Department of Energy was also sought, but this
did not happen. From the meeting with CER it transpired that Topaz would need an
electricity supply license only if it wished to charge per kWh, but would not if it charged
for the service by time.

It is intuitive to think that Topaz would charge per unit of energy (kWh) as this model is
analogous to charging per unit of liquid fuel (litre). Topaz considered, however, that
getting an electricity supply license would require becoming party to the wholesale
electricity market which would require additional expertise. For the purpose of this pilot
project, Topaz therefore chose to continue purchasing its electricity on the retail market
and charge per minute of service, that is, the fourth option outlined above.

3.4.1. Pricing

Each particular EV has a different charging profile which is controlled by the vehicle’s
battery management system. Typically, a CHAdeMO compliant vehicle will draw power at
a high rate to begin with, and to avoid overheating the batteries, this initial power draw
from the DC rapid charger reduces over time. So, depending on the charging profile of a
particular EV, the number of kWhs dispensed by a DC rapid charger varies over a given
time. SGTE’s rapid charger has a 50kW max output rating and can dispense a maximum of
50kWhs in one hour.

The Ecology Foundation carried out an overview analysis of the vehicles available that
could use Topaz’s service (see Table 3.3), bearing in mind that:

e A DC rapid charger will only charge the batteries of a CHAdeMO-compliant vehicle
by up to 80% of their full capacity.

e DC fast charge times for i-MiEV and Leaf are those publicised by the relevant
manufacturer.

e DC fast charge times for the Micro-Vett vans are estimated assuming a straight-line
power draw of 50kW from the rapid chargers. Micro-Vett will carry out their
CHAdeMO certification tests in January or February of 2011, and the exact charging
times (which depend on Micro-Vett’s particular charging profile and are expected
to be greater) will be confirmed then.
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Mitsubishi i-MiEV 130 16 104 12.8 30 12
Nissan Leaf 160 24 128 19.2 30 15
Micro-Vett Doblo* 120 33 96 26.4 32 28
Micro-Vett Ducato*
Extra Small 75 33.1 60 26.5 32 44
Small 95 41.5 76 33.2 40 44
Large (eircom’s choice) 115 51.8 92 41.4 50 45
Extra Large 145 62.2 116 49.8 60 43

Table 3.3: CHAdeMO Compliant Vehicles Available on the Irish Market

*Note that the Micro-Vett vans are awaiting CHAdeMO certification and charging times are estimated assuming a straight line
charging profile at 50kW

To work out a price per minute of the service, it was considered that Topaz should cover
its electricity costs (lower bound) and not exceed the fuel cost of travelling in a
combustion engine equivalent (upper bound). The analysis therefore depends on Topaz’s
unit cost of electricity, which was assumed to be 14.10c per kWh (day rate) and 7.45c per
kWh (night rate) plus 13.5% VAT?; and a unit cost for the price of fuel, which was assumed
to be 124.9c per litre of diesel inclusive of VAT at 21%.°

Table 3.4 shows the analysis for day rate electricity while Table 3.5 shows the same for
night rate electricity. The minimum cost per minute is calculated by dividing the cost of
electricity consumed in an 80% charge by the EV’s rapid charge time (Table 3.3). The
maximum cost per minute is calculated by working out the cost of travelling the same
distance in an equivalent combustion engine car and dividing that by the same rapid
charge time. Combustion engine equivalent efficiencies are naturally debateable, and the
difference in running costs would increase if the comparison was based on the price of
petrol.

Looking at Tables 3.4 and 3.5, it can be seen that the minimum cost varies depending on
the particular charging profile of the EV. To ensure that Topaz does not lose money on the
service it was considered sensible to set the minimum price per minute based on the
maximum 50kW output of the DC rapid charger, i.e. 14.10c/kWh x 1.135% VAT x 50kW /
60mins/hr = 13.34c per minute. Topaz are currently considering what price they will
adopt, but the service will likely be available for free until the end of Dec 2010, by which
stage Topaz hopes to have all three chargers fully integrated with the DOMS payment
facility.

8 Based on http://www.esb.ie/esbcustomersupply/residential/your_account/urban_24hr_tariff.jsp, accessed on Nov 29"
2010.
® http://pumps.ie/ accessed on Nov 29" 2010.
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i-MiEV 2.05 0.02 0.07 4 0.05 5.20 254 0.17
Leaf 3.07 0.02 0.10 5 0.06 7.99 260 0.27
Doblo 4.22 0.04 0.13 6.3 0.08 7.55 179 0.24
Ducato (Large) 6.63 0.07 0.13 9.2 0.11 10.57 159 0.21

Table 3.4: Cost Analysis based on 14.1c per kWh + VAT at 13.5% (Day Rate)

i-MiEV 1.08 0.01 0.04 4 0.05 5.20 480 0.17
Leaf 1.62 0.01 0.05 5 0.06 7.99 492 0.27
Doblo 2.23 0.02 0.07 6.3 0.08 7.55 338 0.24
Ducato (Large) 3.50 0.04 0.07 9.2 0.11 10.57 302 0.21

Table 3.5: Cost Analysis based on 7.45c per kWh + VAT at 13.5% (Night Rate)

The above analysis is based on fixed retail rates for electricity - an analysis of the business
model on wholesale electricity rates is more complicated: Electricity suppliers (i.e. those
with an electricity supply license) can purchase wholesale electricity from the Mandatory
Gross Pool. The price of wholesale electricity is based on market demand and is
determined at half-hourly intervals by Marketing Scheduling and Pricing Software run by
Single Electricity Market Operator (SEMO). Based on System Marginal Price (SMP) data
received from SEMO for January to July 2010, the unit price of wholesale electricity per
MWh averaged €50.08 (or 5.0c per kWh), with a minimum value of €17.56 (or 1.8c per
kWh) and a max value of €433.84 (or 43.4c per kWh).

3.4.2. Payback

It is not possible to give an accurate payback period at this stage, with no data available
on how many EVs would use this service on a daily or annual basis. Furthermore, any
revenue generated will depend on the battery charging profile of different EVs using the
service. A simple estimate to recoup the approximately €45,000 for purchase and install of
the unit suggests that 3 charges per day, each of 30 minutes duration, could result in a
payback of just over 15 years (total of 16,667 thirty minute charges), if there was a mark-
up of 9c per minute on the service.
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4, Input from The Ecology Foundation

Aside from acting as project manager and minuting the meetings (see Appendix Il), The
Ecology Foundation acted as consultant, giving input to the following areas:

¢ Organised eircom/Topaz/TEF contract

e Updates to Department of Transport on profile of payments
e Organised suppliers to present to Topaz

e Topaz RFP - input on technical aspects

e Choice of type of charging infrastructure

e SGTE/Topaz contract - input on services & products section
e Topaz charger instructions

e Topaz Pricing

e Communications FAQs and launch

¢ Branding, including advice on infrastructure and instructions leaflet
e Topaz budget review
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5. Communications

It makes sense that Topaz leads the communications aspect of this project, as Topaz is
offering the rapid charger service, not just to eircom, but to the public. It is hoped that
this pilot project will give the Government’s target of 10% electric vehicles in the Irish
fleet added impetus.

5.1. Project PR Plan

The Public Relations Plan is a Topaz-led initiative for the 1 %2 years remaining on this pilot
project. The objectives of the PR campaign are to:

e Draw attention to the pilot project
e Highlight the consortium as innovative industry leaders
e Reinforce the consortium’s Green credentials

The target audiences include business pages, trade press, consumers, national and local
Dublin press. The plan is currently being finalized and will involve an official launch, a
press release, a launch photo, social media and radio promotion. It may also include focus
group feedback (Leaf, i-MiEV and eircom drivers) with face-to-face interviews and social
networking sites, such as FaceBook and Twitter, tracking the progress of, not only the
project, but adoption of CHAdeMO compliant EVs in Ireland.

5.2. Launch

The service will be launched at the Glasnevin station by Minister Noel Dempsey TD on
December 13™ at 12.30pm. The launch will announce the installation of Ireland’s first DC
rapid charger in conjunction with eircom’s first electric van (Ducato). Topaz has organised
that Nicola Hudson from the AA will be present for the launch, along with a raft of
journalists with coverage in the Irish Independent, Irish Daily Star and other trade
publications expected. Radio stations will also be targeted and politicians known to have
an interest in electric vehicles will be invited.

5.3. Press Release and FAQs

Topaz is working with The Ecology Foundation on a list of frequently asked questions.
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Appendix |

Topaz’s Budget Breakdown

DC Rapid Charger — Procurement & Installation Costs

Contractor Description Glasnevin Newlands Templeville Total
1 | H. Shiels Cabling, wiring, safety | €6,678.00 € 4,860.00 € 4,860.00 €16,398.00
2 | MSI Limited Civil works, Artwork €5,500.00 €- € - € 5,500.00
3 | Keytech Civil works, Artwork €- € 3,950.00 €2,750.00 € 6,700.00
4 | Montgomery's Planning DFO € 3,000.00 €1,750.00 €1,750.00 € 6,500.00
5| MTS CCcTv €1,250.00 €1,250.00 €1,250.00 €-
6 | NCR IT € 3,500.00 € 3,500.00 € 3,500.00 € 10,500.00
7 | STGE Charging Units €29,118.33 €29,118.33 €29,118.33 €87,355.00
8 | STGE Additional Costs €1,105.00 €1,105.00 €1,105.00 € 3,315.00
9 | STGE Sensor Costs €960.00 €960.00 €960.00 €2,880.00
10 | MSI Limited Branding Costs €4,594.00 €1,402.00 € 1,402.00 €7,398.00
Total € 55,705.33 €47,895.33 € 46,695.33 €146,546.00
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Appendix li

List of Meetings

The following meetings were minuted by The Ecology Foundation and were primarily
concerned with the selection of charging infrastructure.

Project Team Meetings

1.
2.

3.

oN U1

8/4/10
5/5/10

26/5/10

20/7/10

21/10/10

28/10/10

4/11/10

22/11/10

Kick-off meeting to discuss project programme.

Draft contract between Topaz, eircom & TEF; eircom has sent RFP for vans;
Reviewed Topaz sites.

Reviewed responses to eircom’s RFP, Topaz MIC ratings, research on charging
infrastructure, and becoming an electricity supplier.

Reviewed profile of grant payments & invoicing requirements. Decision on Micro-
Vett as supplier of vans (3 vans instead of 4 due to price increases; with DC fast
charging). Summary of key points from charger supplier response to Topaz’s RFP.
Discussed official launch; Topaz branding; van tests; project programme.

Draft PR plan and FAQs; launch unit & complete units with DOMS payment
integration; pricing of service.

Project programme; civil works commencing; vibration sensors; draft instructions
for LCD screen; branding mock-up of charger for Glasnevin.

Potential delays in delivery of both vans and chargers; CHAdeMO tests postponed
to Jan/Feb 2011 by TEPCO; Contract with SGTE to be finalised once extras
agreed; Budget review.

Supplier Meetings (Topaz)

15/6/10

22/6/10

28/6/10

30/6/10

22/7/10
16/8/10

e Siemens (Ireland/Europe)

e Aker Wade (USA/Europe) & Linde (Ireland)

e EV Power (Ireland) & Carra (Ireland)

e 365 Energy (Europe), Coulomb Technologies (USA) & MCC Controls (Ireland)
e CirControl (Spain) & ElectroAutomation (Ireland)

e Epyon B.V. (Netherlands)

e SGTE Power (France)

e AeroVironment (USA)

e ABB (Switzerland)

e Schneider Electric (France/Ireland) - TEF only / Topaz not represented

Topaz Meetings

1. 4/8/10 | Reviewed responses to Topaz’s RFP, budget and funding agreement compliance.
Agreed to request further information.

2. 9/8/10 | Reviewed further information and agree SGTE as supplier.

3. 13/9/10 | Fire and planning sign-off; consider separate MPRN and electricity supply license.

4, 28/9/10 | Progress review.

5. 25/11/10 | Branding/Communications - poster & brochures.

SGTE Meetings

1. 13/9/10 | Video conference to review Topaz/SGTE contract, programme, DOMS payment
system, installation, training.

2. 6/10/10 | Reviewed contract, warranty, maintenance & support, data history, DOMS

payment, LCD display, health & safety (attended in part by Elektromotive and
Carra for maintenance).

Conference cal

Is to Suppliers

6/10/10
7/10/10
29/10/10
2/11/10

To SGTE - Programme; Forecourt installation in Belgium.

To Micro-Vett - delivery, CHAdeMO testing, socket locations and procurement.
To SGTE Payment systems - DOMS integration.

To SGTE - progress review, van test, charger branding.
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4/11/10 | To SGTE - programme review, instructions, sensors & electrical install.
9/11/10 | To SGTE - electrical install.
Other Meetings
2/6/10 | Dept of Transport - Progress update including press releases, choice of charging
infrastructure, Topaz sites, profile of payment, TEF report no.1.

16/6/10 | ESB eCars - Ensure compatibility between Topaz, ESB and national roll out of
infrastructure in terms of terminology and technology.

31/8/10 | Commission for Energy Regulation (CER) - electricity supply license not needed if
charging for time using a service. If charging by the kWh then a supply license is
needed.

N/A | Dept of Energy - contacted several times but unable to secure date for meeting.
26/11/10 | ESB eCars - discuss installation of Transpoco data loggers.
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Appendix Il Screenshots/Instructions for Standard
SGTE DC Rapid Charger

Charging Impendlﬁg...

1, Welcome screen: charger available. 2\ Initialisation screen: appearing right
Press the 3GTE logo to switch languages. before the start of the charge

ot i
.

L5} 10

3.3\, Alashing screen: appearing during the 3.b, Flashing screen: appearing during the
charge charge

[

4\ Intermediate screen: appearing after 5.3\, Flashing screen: appearing when the
the charge stopped charge automatically finished
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on the charger

Then press @

Erd

5.b\ Flashing screen: appearing when the

charge automatically finished

on the charger

Then press @

Enid

6.b\ Flashing screen: appearing when the

charge was interrupted by the user

Then press @

Erd

6.a\ Flashing screen: appearing when the

charge was interrupted by the user

come again

7\ Final screen. Then automatically goes

back to the welcome screen.

34



