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In response to the peak oil and climate change debate, Sustineo offers project management and expert
advisory services for low carbon projects that save energy, reduce greenhouse gas emissions and promote
environmental awareness. Sustineo is the Latin for ‘I sustain’, and low carbon projects are the tangible
outcome of any sustainability programme.

A combination of innovation, technological understanding and enthusiasm have ensured Sustineo’s success
in identifying, kick starting and implementing low carbon projects and businesses. Sustineo works with its
clients to:

Increase the value of sustainability initiatives through the development of new business models
Drive innovation by introducing new leading edge technologies

Achieve cost savings through energy efficient solutions

Explore and develop sales and marketing exploits that enhance brand and reputation

Attract talent to companies and assist in team building by engaging staff in projects that promote

O O O O O

environmental awareness

Ultimately, Sustineo aspires to help its clients achieve competitive advantage by matching customised low
carbon projects with their business needs.

Sustineo wishes to acknowledge the grant contribution from the Department of Transport’s Smarter Travel
Project Fund.

Thank you to all those who provided input to this fourth interim report: Michael Lynch and Willie Garbutt of
eircom, and the eircom drivers Ray, Jimmy and Dave; the staff at Topaz, in particular, Hugh Carroll, Andrew
Graham, Ciaran O’Reilly, and the forecourt managers Stephen, Mike and Lynn. Also, thank you to Niall
Doonan and Joe Briody of Carra for downloading the data from Topaz’s chargers so swiftly, and to Mark
Daly of ESB ecars for providing data from the eircom home and workplace charge points.
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‘Integrating Electric Vehicles into a Commercial Fleet’ is a highly innovative pilot project and the result of
collaboration between eircom and Topaz. eircom has Ireland’s largest commercial fleet and Topaz is the
biggest fuel distributor in Ireland. Both companies are interested in how electric vehicles will impact on
their future operations and this project has given both a deep insight into this more sustainable mode of
transport. The project was funded by eircom, Topaz and a grant contribution from the Department of
Transport’s Smarter Travel Project Fund; it was formally launched in May 2011 by Minister for Transport
Leo Varadkar TD.

The challenge in this project was to procure electric vehicle charging infrastructure that would be both
suitable for a forecourt application and compatible with eircom’s electric vans. Parking is limited on
forecourts and the normal transaction time on a forecourt is about 5 minutes. Topaz therefore wanted
equipment that could deliver a charge to an electric vehicle as fast as possible. Topaz also wanted to cater for
other electric vehicles coming onto the market.

eircom uses Topaz fuel cards to purchase diesel, and it suited eircom to continue using this payment method
to fuel its electric vans. The only van manufacturer at the time who could offer a van that accepted a fast
charge was Micro-Vett, an Italian company. This manufacturer also offered a small and a medium sized van
which suited eircom’s operations, whereas some manufacturers only offered one size of van.

eircom procured three electric vans, one Doblo and two Ducatos, at the end of 2010. These Fiat vans were
converted to electric drive by Micro-Vett and can accept both a DC fast charge (50kW) and a standard AC
charge (6kW). Unfortunately due to delays and technical issues on Micro-Vett's side the vans were only put
into operation in April 2012.

Three eircom drivers were selected: the Doblo driver keeps his van at home and ESB kindly installed a home
charge point at his house; the two Ducato drivers would collect their vans from the Walkinstown Avenue
depot where ESB had also installed two more charge points. The Doblo has proved to be reliable over the
last seven months, one Ducato has suffered multiple break downs and is now grounded, while the second
Ducato never made it into operation at all. The manufacturer, Micro-Vett, is now undergoing a financial
restructuring, and their agent in Ireland, Green Machines, has ceased trading. eircom has thus been left
without any technical support and the extended warranty has proved worthless. eircom hopes to have all
three vans operational again in 2013 and considers that it has had an unfortunate experience with these
electric van conversions - one of the problems of being an early adopter. Their experience is not unusual and
is similar to other users of Micro-Vett vehicles in Ireland.

Topaz procured three DC fast chargers for its forecourts at Glasnevin, Newlands Cross and Templeville Road
from SGTE, a French manufacturer. Topaz's experience has been far more positive. The machines have
worked as expected and good support is provided from both SGTE and the Irish service partner, Carra.

This unique pilot project has achieved a number of firsts:

e First in the world to install a DC fast charger with a payment interface similar to the petrol pump,
and allowing customers to pay by cash, credit card or fuel card

¢ Firstin Ireland to install a DC fast charger

e Firstin the world to procure CHAdeMO compliant vans that can accept a DC fast charge

Report no.5 is the final report, and analyses all the data available over an 18 month pilot period, including
datasets from the eircom’s vehicle tracking system, Topaz’s payment system, downloads from each of the
three DC fast chargers, and data provided by ESB’s smart meters on eircom’s electric vehicle charge points.
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‘Integrating Electric Vehicles into a Commercial Fleet’ is a pilot project funded by eircom, Topaz and a grant
contribution from the Department of Transport’'s Smarter Travel Project Fund. Minister for Transport, Leo
Varadkar TD formally launched the project at Topaz’s Glasnevin forecourt on 3 May 2011.

The following reports on this pilot project were produced and can be found on the Department of
Transport’s Smarter Travel website (www.smartertravel.ie):

e ‘Feasibility & Deployment Strategy’ (June 2010)

¢ ‘Procurement & Installation’ (Dec 2010)

e ‘Performance Analysis 1’ (Dec 2011)

e ‘Interim Performance Analysis 2’ (Aug 2012)

¢ ‘Final Report Performance Analysis 3’ (Dec 2012)

This final report critically evaluates the project achievements, deliverables and targets, and analyses the data
sets in the table below. Various members of eircom and Topaz were also interviewed to understand their
experience in transitioning from diesel to electric vans (see Appendices E, F, H and I for interview

responses).

Dataset Supplied b Date range

GPS data for eircom vans eircom May-Nov 2012

Home & work EV charging points ESB ecars May-Oct 2012

DC fast chargers Downloaded by Carra April 2011 to Nov 2012
DOMS Protocol transactions Topaz April 2011 to Nov 2012

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 former Minister of Transport, Noel
Dempsey, launched the Smarter Travel Project Fund in May 2009. The fund was intended to run over the
course of 5 years and, subject to continuing annual Exchequer funding, there would be €15 million available
over its lifetime. The objectives of the fund are to:

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

¢ Toincrease the capability of organisations to help deliver sustainable travel

e Toraise 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

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

1.2 PROJECT OVERVIEW

This pilot project involves eircom swapping out three of its diesel vans for battery electric equivalents,
Topaz providing eircom with fast charging facilities. Project management and consultancy services were
provided by The Ecology Foundation initially, with Sustineo engaged from the latter part of 2011to complete
the three performance analysis reports. The project outlined in the original funding agreement was due for
completion in June 2012, but the project has subsequently extended to December 2012 following some
technical delays with the electric vans.

ORIGINAL FUNDING AGREEMENT
The agreement in February 2010 between the Department of Transport and eircom (the lead applicant)
outlined the aspirations of the project, broadly as follows:

eircom would 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.2

Topaz would provide fast 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 would 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 would be equipped with similar infrastructure in 2011.

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

¢ 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
¢  One will be charged at the home of the eircom driver only
® One will be charged using a combination of Topaz facilities and domestic charging

? eircom originally intended to purchase two small vans and two medium-sized vans, having budgeted for 2 Fiat Doblos and 2 Fiat Scudos. In the response to
the eircom’s Request for Proposal the cost of vans were higher than initially budgeted, and it was therefore agreed with the Department of Transport to
procure one small Doblo and two larger Ducato vans (conversions of Fiat vans by Micro-Vett).
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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.

SUPPLEMENTARY AGREEMENT
Due in part to delays relating to the electric vans and in part to budget constraints, the following elements
have been omitted from the original funding agreement:

e (Charging infrastructure at two intercity Topaz sites

e 1 performance analysis report

¢ Anallocation for PR and communications
As the vans worked out more costly than the initial quotations, it was also agreed that eircom would procure
three rather than four electric vans.

1.3 PROJECT COSTS

ORIGINAL FUNDING AGREEMENT

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

SUPPLEMENTARY AGREEMENT
With the omitted elements outlined in section 1.2, the overall project cost was reduced to an approximately
€656,300 of which € 410,937 made up the grant contribution.
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One Doblo and two Ducato battery electric vans, manufactured by Micro-Vett in Italy, were delivered to
eircom in December 2010 / January 2011 by Micro-Vett’s Irish supplier, Green Machines. After a long series
of delays and outstanding technical issues two of the three vans were finally put into operation in April
2012. The third electric van Ducato EE102 is still awaiting resolution of some technical faults and has not
been put into operation.

2.1 DELAYS & TECHNICAL ISSUES

Dec 2011 to Mar 2012

eircom returned the three vans to the Micro-Vett factory in Italy in August 2011, asking Micro-Vett to fix a
number of problems and raise the level of the batteries (some of the batteries were located on the underside
of the vans reducing the vehicle’s overall clearance; eircom was concerned about the batteries scraping
against speed ramps as well as driving through standing water in periods of flooding). The vehicles were due
back in Ireland week of 19t December but the Doblo and Ducato 1 were delivered on 13th January, and
Ducato 2 arrived on 18th January 2012. This represents over 4 months in turnaround time.

The vans were trialled and tested through February and March; the drivers were trained on safety, technical
and project requirements; and GPS was installed on all three vans. There were a number of teething issues
with the vans (excepting Ducato EE102 which broke down and has been garaged ever since). Minor issues
with the cables and the EV charge points were also resolved.

April 2012 to present

The ESB kindly installed EV charge points at one of the driver’s homes and 2no. at the Walkinstown Ave
Depot. The Doblo EE100 and Ducato EE101 were then put into operation on Tuesday 17th April 2012. The
second Ducato EE102 has outstanding safety issues that must be resolved by Micro-Vett or their agent in
Ireland before it can be put to use. These safety issues are as follows:

1. Immobiliser Fault
The sequence of immobiliser warning light followed by auxiliary battery warning light and alarm, or
the reverse, occurs after vehicle start-up. As a result, the vehicle will not move.

2. Earth Leakage
There is an earth leakage problem on the standard chargers on the all vehicles. The eircom fleet
manager got an electric shock due to leakage from the 12V system - screw heads on standard
charger were live. As a temporary measure, the screw heads have been insulated with silicone
sealant.
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2.2 SERVICE AGREEMENT

Green Machines ceased trading and discontinued its after sales support from 13t April 2012. eircom was not
officially informed or given an effective date of this decision. Micro-Vett, the Italian manufacturer, is
apparently negotiating a new contract with a different agent in Ireland, but is itself undergoing financial
restructuring and management changes. As such, eircom has no service support in Ireland and the extended
warranty, which has proved to be ineffective, expires in December 2012.

Electric Vehicles Ireland in Tullamore, Co. Offaly, supplies both Smith electric vans and Smith Newton trucks
and has many years experience in dealing with transport fleets. Electric Vehicles Ireland has therefore been
earmarked as the new agent but still awaits formal appointment by Micro-Vett.

eircom has delivered the faulty Ducato EE102 to Electric Vehicles Ireland requesting that this vehicle be
made operational. Unfortunately Electric Vehicles Ireland is unable to fix the immobiliser fault without
Micro-Vett’s assistance in decoding the on-board computer’s diagnostics.

Ducato EE101 has also experienced problems and, after its eleventh break down, it was brought to Electric
Vehicles Ireland for repair. The Doblo EE100 is the only van which is still in operation without any reliability
issues.

eircom’s intention is to have all three vans operational in 2013 with the assistance of Electric Vehicles
Ireland. The only barrier to this is decoding the vehicles’ diagnostics, as Electric Vehicles Ireland may be able
to source any spare parts that may be required from suppliers other than Micro-Vett. Electric Vehicles
Ireland is therefore in communication with Micro-Vett's engineer to get the diagnostics tool but may have to
wait until Micro-Vett has restructured itself.
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2.3 PERFORMANCE ANALYSIS

Masternaut is eircom’s vehicle tracking system provider, and GPS datasets were generated for the two
operational vans from May until mid-November 2012. Unfortunately there is a gap in this data due to a
technical glitch in where the data was stored. Sustineo has analysed the available data and the analyses are
presented in Appendix A (Doblo EE100) and Appendix B (Ducato EE101) respectively. The charging events
derived from the home and work charging point datasets provided by ESB ecars, and the data downloaded
directly from the DC fast chargers, are also shown in these day by day analyses.

2.3.1 OVERVIEW OF MILEAGE AND FUEL ECONOMY

The Doblo EE100 is driven by Jimmy, who keeps and charges his van at home. His work is based in north and
central Dublin and comprises a relatively flat urban route. Table 2-1 provides an overview of the day by day
analysis which is presented in Appendix A. The table illustrates how the driver generally charges at home
but has used the DC fast charger at Glasnevin forecourt on three occasions.

By comparing the mileage against the kWh consumed at the home charge point an average fuel economy can
be derived. From the data available (and ignoring the charging events where GPS is missing) this works out
at 29.8 kWh per 100km (and compares with 24.9 kWh/100km as calculated in Interim Report no.4). The
GPS data gives a detailed break-down of when the van is moving, idling or has stopped, and the average
speed of 20.5 kph has been derived by dividing the total distance driven by the number of hours moving.

Doblo EE100 . Ave Duration of charge
(hh:mm)

No. of calendar days analysed (30/4/12 to 14/11/12) 200

No. of work days analysed (some GPS data missing) 71

Charges at home 39 995.5 5:50
DC fast charges 3 3.6 0:18
Total 42 999.1 228:55
Total km (data missing) 2246.7

Average efficiency (kWh/100km) 29.8

Total hrs moving (data missing) 109.51

Average speed 20.5

Max Speed (kph) 98

Table 2-1: Overview of Doblo EE100 Analysis

The Ducato EE101 was initially driven by Ray whose route is in South West Dublin. A lot of his journeys are
in the countryside, with some in more mountainous areas. The electric van did not prove to be reliable
enough for Ray, and after multiple break downs he reverted to a diesel van. His colleague Dave now drives
the same Ducato and his route is urban and flatter. This van resides at eircom’s Walkinstown Avenue depot
and the table illustrates how both drivers have been plugging the van in almost every night. Ray used the
nearby DC fast charger at Newlands Cross forecourt, while Dave used the fast chargers at both Newlands
Cross and Templeville Road. This van used the fast charger 7 times at Newlands Cross and 3 times at
Templeville Road. Table 2-1 provides an overview of the day by day analysis presented in Appendix B.

The fuel economy for the Ducato works out at 44.7 KWKk per 100 km which compares to 41.8 kWh per 100
km as calculated over a shorter period in Interim Report no.4. The GPS data gives a detailed break-down of
when the van is moving, idling or has stopped, and an average speed of 25.5 kph has been derived by
dividing the total distance driven by the number of hours moving.
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Ducator EE101 . Ave Duration of charge
(hh:mm)

No. of calendar days analysed (30/4/12 to 14/11/12) 200

No. of work days analysed (some GPS data missing) 50

Charges at workplace 76 1585.6 04:00

DC fast charges 10 14.8 00:22

Total 86 1600.4

Total km (data missing) 2066.3

Average efficiency (kWh/100km) 44.7

Total hrs moving (data missing) 81.10

Average speed 25.5

Max Speed (kph) 88

Table 2-2: Overview of Ducato EE101 Analysis

2.3.2 COMPARISON OF PERFORMANCE WITH SPECIFICATION

Table 2-3 and Table 2-4 below illustrate that the Doblo is performing as expected but that the Ducato
appears to be only harnessing about two fifths of its battery capacity. This explains why the driver of the
Ducato must plug his van in almost every night to top up. The ‘actual range’ is the average distance driven
between charges and, as such, this is always expected to be lower than the specified value for maximum
range. The specified fuel economy is derived from the battery capacity divided by the range, and the actual
fuel economy bears a close correlation to this.

Doblo Specification Actual

Max Speed 100+ kph 98 kph

Range 120 km 90.3 km (average distance between charges)
Charge time 5-6 hrs (230 VAC, 32 A, 6 kW) 5:50 hrs (average)

Battery Capacity 33 kWh -

Fuel Economy 27.5 kWh/100km 29.8 kWh/100km

Table 2-3: Doblo EE100 - Comparison of Performance with Specification

Ducato Specification Actual

Max Speed 90 kph 88 kph

Range 115 km 44.8 km (average distance between charges)
Charge time 9-12 hrs (230 VAC, 32 A,6 KW)  4:00hrs (average)

Battery Capacity 51.8 kWh -

Fuel Economy 45.0 kWh/100km 44.7 kWh/100km

Table 2-4: Ducato EE101 - Comparison of Performance with Specification
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2.3.3 USE OF EVINFRASTRUCTURE

eircom’s Micro-Vett vans are equipped with two sockets and can accept both a standard AC charge (single
phase 32 A, 6 kW) and a DC fast charge (CHAdeMO compliant, 50kW). Green Machines supplied leads with a
plug at either end for AC charging; DC fast chargers have a built-in lead and connector and therefore no
further equipment is required for this mode of charging.

HOME/WORKPLACE EVCPS

ESB ecars kindly supplied eircom with three electric vehicle charge points (EVCPs), installing one at a
driver’s home for Doblo EE100, and a further two at eircom’s depot at Walkinstown Avenue for Ducato vans
EE101 and EE102. The ESB charge points (230 VAC, 32 A, 6kW) record data at 15 minute intervals and the
day by day analyses of the data is summarised in Appendix C for Doblo EE100 and in Appendix D for Ducato
EE101 respectively. Green Machines / Klockner Moeller also installed three charge points (230 VAC, 32 A,
6kW) at eircom’s Clondalkin depot. These latter charge points do not have inbuilt smart technology like the
ESB home and workplace charge points, and therefore do not form part of this performance analysis.

Doblo EE100

On average, the driver of the Doblo charges his van every third working day for 5 hours 50 mins. Usually the
driver plugs the car in when he arrives home in the evening, although sometimes he plugs the van in the day
or two before he is due start work (i.e. bank holiday Mondays, weekend). As the driver typically starts his
work day shortly before 9am, better use could be made of night time electricity rates and, if EVs were to be
adopted in Ireland on a large scale, this could also assist in balancing the load on the electricity grid.

Ducato EE101

Ducato EE101 is being charged at the workplace at the end of every work day and with an average charge
duration of 3 hrs 40mins. An analysis of the raw data supplied by ESB ecars for the two charge points (EVCP
A and EVCP B) at eircom’s depot on Walkinstown Avenue is presented in Appendix D. Only the Ducato
EE101 has had access to these charge points, but the intention is that the second charge point will be used by
Ducato EE102 when it is operational.

The reason that Ducato EE101 has been using both charge points is that there is a fault which eircom
believes to be stemming from the charge points. The driver appears to use one charge point until its circuit
breaker trips and then he swaps to the second charge point until the latter point trips out, after which he
likely resets both circuit breakers.

As discussed in Section 2.3.2 it appears that Ducato EE101 is not receiving a full charge with each charging
cycle and that this is impacting on the vehicle’s range. Perhaps, as a consequence, both drivers reported that
they use the DC fast charger regularly (typically at the end of their work route on a Friday) and both
appreciated the safety net that this mode of charging offers.
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Figure 2-1: Sockets for standard charging on Doblo van side (left) and charge point side (right).
Lead and charging point as supplied and installed by Green Machines / Klockner Moeller at Clondalkin depot
(blue socket, single phase, 32A).
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Figure 2-2: EVCP provided by ESB at eircom's depot on Walkinstown Avenue (single phase 32 A, 6 kW, blue
commando plug)
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DC FAST CHARGERS

Doblo EE100

The Doblo driver used the DC fast charger three times at
Glasnevin forecourt (May-Nov 2012). The author believes
the readings downloaded directly from the fast charger to
be incorrect for the Micro-Vett vans as the GPS data
shows the van to be at the forecourt for over 30 minutes.
One would expect a charge of about 25kWh to be
delivered by a fast charger during this time interval,
rather than 1.3 kWh as recorded. It appears that the fast
charger is not recording the battery capacity or the
charge delivered to the Micro-Vett vans correctly.

Ducato EE101

Ten DC fast charge events were recorded between May
and December 2012, seven of which were at Newlands
Cross and 3 of which were at Templeville Road. Similar to
the Doblo, it appears that the charge delivered (kWh) has
been recorded erroneously by the DC fast charger itself.

sustineo

Figure 2-3: DC Fast Charger on Topaz's Newlands
Cross Forecourt (50kW, Yazaki connector)
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PUBLIC EVCPS

eircom did consider that access to the ESB’s public charging infrastructure might be useful, if say a driver
happened to be working near to one of ESB’s public charging points. Such use would also lend greater
visibility to both eircom’s electric vehicles and to the ESB’s infrastructure. Unfortunately the Micro-Vett vans
cannot use these public charging points, 1500 of which are being rolled out nationwide by the ESB. This is in
common with other electric vehicles that were first to market (e.g. quadricycles; van and truck conversions).
These earlier electric vehicles typically use a three pinned plug or ‘blue commando’ connector, which do not
communicate with the public charge points to activate the flow of electricity.

Figure 2-4: ESB public EVCP by Chargemaster (left) and close up of Mennekes plug and socket (right)

If the eircom vans were to use the public EVCPs, a new lead with a Mennekes connector would be required
(see Figure 2-4), as well as an alteration to the on-board charger (socket end of electric vehicle). One Irish

supplier of EV equipment suggested that the cost for such alterations and equipment would be in the region
of €1,000.

12
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2.3.4 CHARGING PROFILES AND BATTERY LIFE

The charging profiles of the five charging events during May for the Doblo are presented in Figure 2-5. The
Doblo simply accepts a 6 kW charge until the batteries are fully recharged and then the power stops flowing.

7.00
6.00
5.00
2 400 02-May
@ —07-May
2 3.0
a e ] 0-May
2.00 e 14-May
0.00 )

00:00 01:00 02:00 03:00 04:00 05:00 06:00

Time (hrs:mins)

Figure 2-5: Charging Profile of Doblo EE100
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The charging profile of Ducato EE101 is illustrated by the series of charging events in the first half of May
(Figure 2-6). This van draws power at 5.5 kW initially rising to 6 kW after which the power suddenly drops
down to just above zero. The Ducato EE101 does not appear to be completing its charging cycle which
should last a little over 10 hours with this charging equipment, rather than an average of about 3hrs 40
mins. If there is not a power outage with the ESB charge point, the van will continue to draw power at 18W
until it is plugged out and occasionally, there is a spike to 3 kW within this small power draw after the initial
limit of 6kW has been reached
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Figure 2-6: Charging Profile of Ducato EE101

The battery life should be assessed at each annual service. As none of the vehicles have been in operation for
over a year, this has not yet been done.

14
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‘2.3.5 ENERGY SAVINGS & REDUCTION IN GHG EMISSIONS

Error! Reference source not found. below compares the energy consumption, greenhouse gas (GHG)
emissions and fuel costs between eircom’s electric vans and equivalent diesel powered internal combustion
engines (ICEs). The mileage has been extrapolated so that the estimated savings are annual (240 working
days). Urban fuel economies of 6.31/100km and 9.2 1/100km have been assumed for a diesel powered Doblo
and Ducato respectively. Other assumptions used for these calculations are listed in the footnote below.3

Mileage Efficiency Energy GHG
Consumption emissions

Units km kWh/100km litres  kWh kgCO2e Night rate DEVA I
Electric
Doblo EE100 7,594 29.8 - 2,263 1,122 € 21519 € 435.01
Ducato EE101 9,918 44.7 - 4,438 2,201 € 42211 € 853.29
Equivalent ICE 1/100km
Doblo 1.3 7,594 6.3 478 4,865 1,284 € 741.12
Ducato 2.2 9,918 9.2 912 9,279 2,449 €1,413.43
Savings
Doblo 2,603 162 € 52593 € 306.11
% 53% 13% 71% 41%
Ducato 4,841 247 € 99132 £ 560.14
% 52% 10% 70% 40%

Table 2-5: Comparison of EVs and Equivalent ICE: Estimated Annual Savings in Energy, Emissions & Fuel Costs
(inc VAT) (extrapolated from available data)

Note that the above energy savings calculation compares the direct fuel efficiency between electric and
diesel powered vans, which is the energy that eircom pays for directly. If the indirect fuel efficiency is
considered, that is, taking account of power generation losses of 51% and transmission losses of 8%?* so that
the comparison is from the point of combustion of the fossil fuel to the wheel (commonly called ‘well to
wheel’), then the annual energy saving calculations look different:

¢ The Doblo burns 2,263 / (0.49x0.92) = 5,109 kWh primary energy at the power station, meaning it
consumes 3% more energy than its diesel equivalent

¢ The Ducato burns 4,438 / (0.49x0.92) = 9,845 kWh primary energy at the power station, meaning it
consumes 6% more energy than its diesel equivalent

3 electric Ireland value reward online billing from http:
billing-/NA47A] accessed 8/8/12:

. Day rate unit cost of electricity € 0.1694 per kWh ex VAT

. Night rate unit cost of electricity € 0.0838 per kWh ex VAT

. Electricity VAT rate 13.5%
www.pumps.ie accessed on 8/8/12:

. average unit price for diesel €1.549 per litre inc VAT
figure for 2011 from SEAI's Energy Policy Statistical Support Unit (EPSSU):

e Average CO; emissions for grid electricity 0. 496 kgCO2/kWh

://www.seai.ie/Publications/Statistics Publications/Statistics FAQ/data and data manipulation FAQ/ accessed on 8/8/2012:

. CO; emissions for diesel 0.2639 kgCO2/kWh
. Net calorific value for diesel 10.169 kWh/litre
4 http://www.seai.ie/Grants/Electric Vehicle Grant Scheme/I am a consumer/Power Station to Wheels/ accessed on 2/12/12
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So, from an indirect fuel efficiency perspective these vans are not really saving energy on a country wide
basis. At least, not at the moment: the efficiency of Irish power generation is improving year on year,
especially as more wind power is added to the grid; and if electric vehicles charge at night they are availing
of a higher proportion of more efficient wind power.

In Section 3.3.2, the energy savings that Topaz’s DC fast chargers are helping their electric vehicle customers
realise is considered, and this demonstrates that while the larger vans may be consuming slightly more
primary energy than their diesel equivalents at this point in time, the lighter passenger vehicles are already
saving a significant amount of primary energy.

2.3.6 COST OF OWNERSHIP AND OPERATION OF VEHICLES

Both electric vans offer substantial direct energy and fuel savings. Fuel savings are especially beneficial if a
night rate tariff is used. Table 2-5: Comparison of EVs and Equivalent ICE: Estimated Annual Savings in
Energy, Emissions & Fuel Costs (inc VAT) (extrapolated from available data) above shows that, on a night
rate electricity tariff, the Doblo and Ducato could save € 525 over 7,594 km and € 991 over 9,918 km in
direct fuel costs respectively. For 10,000km, a driver could realistically expect to save € 1,000 per annum.

No servicing costs have been recorded for these vans as they have yet to receive their annual maintenance.
The Ducato EE101, however, has had 11 assisted break downs at a cost to eircom of €100 per call out.
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2.4 EIRCOM’S EXPERIENCE

The three eircom drivers were interviewed and their feedback is contained in Appendix E. Sustineo also
interviewed eircom’s Head of Transport to ascertain the management perspective and the detailed response
is in Appendix F.

2.4.1 DRIVER ACCEPTANCE

Jimmy drives the Doblo EE100, Ray drove the Ducato EE101 and, as Ducato EE102 was never commissioned
into the fleet, Dave was initially unable to partake in the pilot project. Jimmy and Ray both seemed to enjoy
driving their new electric vans (see interview in Interim Report no.4), preferring the electric version to the
diesel precursor. Both even considered that an electric vehicle would be great to have as a family car. Jimmy
still enjoys his van, but since the last interview, Ray lost complete confidence in the reliability of Ducato
EE101 and has now switched back to a diesel van. As a result, Dave started to drive Ducato EE101, but with
further break downs both Ducatos are now with Electric Vehicles Ireland in Tullamore, Co.Offaly awaiting
essential maintenance. All drivers reported that the electric vans are ‘easy to drive’, ‘enjoyable’ and more
relaxing. Some points of note from the interviews in Appendix E follow:

Performance

Jimmy reports that the Doblo EE100 has difficulty reversing up a steep incline out of a particular telecoms
exchange on his route, that is, the power in reverse is not as good as driving in a forward direction. Jimmy
previously drove a diesel Kangoo which could easily reverse up the same incline. With the electric van,
Jimmy no longer drives down this steep ramp, but now parks outside the building. Jimmy also spoke of a
delay of up to 5 seconds for the vehicle to engage when starting in the morning. The only other small
annoyance is a drone sound that the electric van makes. Such a noise does not appear to be an issue with the
Ducato EE101 or its driver.

Ray was not getting the specified range of 115 km from Ducato EE101, rather he reported a range of
between 70 and 80 km (cf. Table 2-4 where a range of 44.8 km is calculated from the available data). The
issue here seems to be with the charging process whereby the charging cycle is not being completed (see
Section 2.3.4). After multiple break downs Ray lost confidence in this vehicle and switched back to a diesel
van. The van might break down on a customer’s driveway or after a DC fast charge, and added to the stress of
breaking down, Ray would also be concerned about the safety of his tools and equipment in the van until it
had been towed away. He found that the van lacked power when driving up steep inclines on the more
mountainous parts of his route, and would also have to alter his route to charge the van during the day
(whether with a fast charge, or a lunchtime charge back at the Walkinstown depot). The van started to cause
inconvenience to his work schedule as well as being unreliable.

Dave has been driving the same Ducato EE101 recently and after a further number of break downs, the van
has been brought to Electric Vehicles Ireland to fix this issue. His route was more urban and generally flat, so
he did not report the same difficulties with range and power.

Safety

All drivers report that they are far more aware of pedestrians and cyclists (particularly those with
headphones) who may not hear the electric van approaching. The driver of the Ducato is also concerned
about the handbrake as the vehicle rolls back slightly if parking on an uphill incline. The diesel equivalent
offers a safety net of putting the van in first gear for parking uphill.
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Break downs can always be a hazard, especially if the van breaks down on a roundabout, at traffic lights or
on a busy road. This is especially problematic with Ducato EE101, but Doblo EE100 does not seem to suffer
from break downs and, so far, proves to be a reliable van.

Charging Process

One driver sees the avoidance of the smell of diesel as a benefit to the electric van. Jimmy reports that he
charges the Doblo EE100 at home every second or third night and is delighted that he no longer has to visit
the petrol station. The drivers of Ducato EE101 charged the van every evening after work at the depot on
Walkinstown Avenue.

Jimmy, the Doblo driver, started to use the home charger and the DC fast charger in a 4:1 ratio as per Micro-
Vett guidance but has only used the DC fast charger (Topaz, Glasnevin) on three occasions. Jimmy finds the
DC fast charger inconvenient and not very user friendly. In particular he reports that it is difficult to ensure
that the connector engages properly. The Ducato drivers, however, used the DC fast charger (Topaz,
Newlands Cross and Templeville Road) on average twice a month and found the facility a good safety net to
manage ‘range anxiety’.

2.4.2 MANAGEMENT ACCEPTANCE

eircom has Ireland’s largest commercial fleet with 3,150 vehicles, 2,500 of which are vans. Conceivably, 25%
of eircom’s vans could be electric so eircom are therefore keen to trial electric vans with a view to
decarbonising its fleet over time. eircom are also keen to be early adopters in using an alternative energy
source and in electric vehicle fleet management.

Although the vans were initially delivered in Dec 2010/]Jan 2011, they were not put into operation until April
2012 due to a number of technical issues. Only one of the three vans is currently working. These three vans,
which represent 0.1% of eircom’s fleet, absorbed about 10% of the Head of Transport’s time through 2011.

Despite the disproportionate time dedicated to this trial, the management feels that it has been unlucky with
the supplier and has not ruled out the possibility of procuring more electric vehicles. eircom had hoped to
procure 3 or 4 electric Renault Kangoos this year, but with capital expenditure cuts this has not been
possible.

Appendix F details the feedback interview with eircom’s Head of Transport on this pilot project.

2.4.3 ENGAGEMENT WITH OTHER FLEET MANAGERS

eircom and An Post hope to compare notes, as An Post is currently trialling three battery electric Renault
Kangoos. eircom and An Post represent Ireland’s two largest commercial fleets: eircom has some 3,150
vehicles and An Post have over 2,700 vehicles. eircom and An Post will both have one full year of working
data by April 2013.

2.4.4 PUBLIC RESPONSE

The drivers report a lot of public interest in the vans, particularly at the Topaz garages and in the cost of
charging the electric vans.
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3 TOPAZ’S DC FAST CHARGERS

Topaz procured three CHAdeMO compliant DC fast chargers for its Glasnevin, Newlands Cross and
Templeville Road retail sites in November 2010, and was the first to install and commission a DC fast
charger in Ireland (Glasnevin, December 2010).

The payment options on Topaz’s DC fast chargers differ from those installed by ESB ecars - Topaz’s chargers
operate like a fuel pump accepting cash, credit card or fuel card, whereas ESB ecars’ chargers are accessed
by a RFID card loaded with prepaid credit. Topaz’s DC fast chargers were manufactured by SGTE in France.

3.1 ELECTRIC VEHICLES IN IRELAND

The Government'’s aspiration of 10% electric vehicles in the Irish fleet by 2020 has previously been shown as
an S-curve with 2,000 EV sales in 2011, 6,000 EV sales in 2012, and growing to 42,000 EV sales by 2020.
Although there is growth in private car EV sales, the graph below illustrates how these aspirational targets
are not yet being reached.

3.1.1 NUMBER OF LICENSED ELECTRIC VEHICLES ON IRISH ROADS

Figure 3-1 presents the number of new electric vehicles licensed for the first time since 2006 (note that for
2012 data is only available up to and including October). The number of licensed electric goods vehicles and
motor cycle sales (predominantly scooters) appears to have been relatively stable over this period, with
growth in private cars making up a greater proportion of the EV fleet. Quadricycles have generally been
classified as motor cycles, although confusingly sometimes these vehicles are recorded as private cars.
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Figure 3-1: New Electric Vehicles Licensed for the First Time (from data supplied by the Central Statistics
Office)
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3.1.2 NUMBER OF CHADEMO COMPLIANT VEHICLES IN IRELAND

The number of CHAdeMO compliant (DC fast charge enabled) cars has been deduced from data supplied
from the Central Statistics Office (see Section 0), although the CSO does not record this level of detail. This is
presented in Error! Reference source not found. below and illustrates the dominance of the Nissan Leaf
for this mode of charging.

2010 2011 2012, Jan-Oct No. of Vehicles
Citroen C-Zero - - 1 1
Micro-Vett - 3 (eircom pilot) - 3
Mitsubishi i-MiEV 15 - 1 16
Nissan Leaf 2 45 63 110
Peugeot iOn - 1 - 1
Total 17 49 65 131

Table 3-1: Number of CHAdeMO compliant EVs on Irish Roads (deduced from data supplied by the Central
Statistics Office)

3.2 SERVICE AGREEMENT

SGTE are responsible for servicing the three chargers and have an agreement with Electromotive to service
its infrastructure throughout the UK and Ireland. Electromotive’s supplier in Ireland is Carra (Ireland)
Limited.
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3.3 PERFORMANCE ANALYSIS

The three DC fast chargers are equipped with a flash card that stores data about EV charging events
throughout the year. The data was downloaded by Carra in November 2012 and converted by SGTE into an
Excel spreadsheet format. The SGTE data representing the three sites are presented in Appendix G together
with an interpretation by Sustineo, and a second dataset by Topaz taken from the DOMS protocol
(communication interface between petrol pumps and Topaz).

‘ 3.3.1 OVERVIEW OF DC FAST CHARGER USAGE

Table 3-2, Table 3-3 and Table 3-4 present summary analyses by vehicle type at the Glasnevin, Newlands
Cross and Templeville Road forecourts respectively. The recorded values of kWh and duration of charge for
the Micro-Vett Doblo and Ducato vehicles appears erroneous although they do provide a record of charging
events for these vehicles. It should also be noted that the total number of charging events seems to generally
be exaggerated, perhaps due to glitches in the data recordings or to repeat attempts to use the DC fast
charger (Report no.3 attempts to manually adjust the number of charging events and would suggest that this
amplification of the number of charging events could be as much as 18%). This exaggeration will have had
the effect to reduce the average figures quoted below.

Leaf 414 15.59 22.63 65% 6,454.1 96.3% 9,302 92.6%
iMIEV 49 391 10.81 25% 191.5 2.9% 530 5.3%
MV Doblo 5 130 17.28 39% 6.5 0.1% 86 0.9%
MV Ducato 4 0.53 1131 11% 2.1 0.0% 45 0.5%
unknown 6 7.45  12.97 5% 44.7 0.7% 78 0.8%

Total events 478 14.01 21.14 60% 6,698.9 100.0% 10,041 100.0%

Table 3-2: Summary Analysis of Charging Events by Vehicle Type at Glasnevin Forecourt

Leaf 196 15.44 19.86 64% 3,027.1 94.7% 3,873.2 85.2%
iMIEV 29 536 14.64 34% 155.3 4.9% 424.7 9.3%
MV Doblo 2 0.20 2.52 6% 0.4 0.0% 5.0 0.1%
MV Ducato 16 0.80 13.59 16% 12.8 0.4% 217.5 4.8%
unknown 2 0.70 12.50 3% 14 0.0% 25.0 0.5%

Total events 245 13.00 18.55 57% 3,197.0 100.0% 4,545.5 100.0%

Table 3-3: Summary Analysis of Charging Events by Vehicle Type at Newlands Cross Forecourt
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Leaf 159 14.69 19.47 61% 2,335.7 95.1% 3,096.2 88.3%
iMIEV 25 3.32 10.08 21% 83.0 3.4% 242.0 6.9%
MV Doblo 3 0.87 7.92 26% 2.6 0.1% 23.8 0.7%
MV Ducato 15 0.46 8.23 9% 6.9 0.3% 123.4 3.5%
unknown 4 6.70 5.52 0% 26.8 1.1% 22.1 0.6%
Total events 206 11.92 17.11 51% 2,455.0 100.0% 3,507.4 100.0%

Table 3-4: Summary Analysis of Charging Events by Vehicle Type at Templeville Road Forecourt

The pie charts in Figure 3-2 illustrate how the Glasnevin fast charger is gaining the majority share of usage,
likely because it is on a major arterial route into the city.

Mins
Charging Events ' ’ kWh
M Glasnevin
H Newlands Cross

= Templeville Road

Figure 3-2: Pie Charts - Percentage of Charging Events, Minutes and kWhs Dispensed at Topaz’s Forecourts
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3.3.2 ENERGY SAVINGS & REDUCTION IN GHG EMISSIONS

In estimating energy savings due to the use of Topaz’s DC fast charging facilities in Table 3-5 below, some big
assumptions have been made:

1. The calculation attempts to compare like with like by comparing primary energy consumption, that
is, energy consumed at the point of combustion, i.e. the kWhs of electricity delivered to EVs have
been factored up to allow for 51% generation losses and 8% transmission losses. The kWh of
equivalent diesel or petrol is naturally combusted within the vehicle’s engine. This is more
commonly called a ‘well-to-wheel’ comparison (despite the energy used for extraction, refining and
transport to the point of use being ignored).

2. Equivalent fuel economies have been assumed for comparable internal combustion engine (ICE)
vehicle types to calculate kWh usage. In calculating the equivalent ICE energy consumption, petrol
has been assumed for comparison with the Leaf and i-MiEV, and diesel for comparison with the
Micro-Vett vans (Doblo & Ducato).

Nissan Leaf 11,817 26,213 86,165 5 4,308 40,273 14,060 35%
Mitsubishi iMIEV 430 953 4,408 4 176 1,648 695 42%
MV Doblo 10 21 35 6.3 2 22 1 5%
MV Ducato 22 48 48 9.2 4 45 -3 7%
Unknown 73 162 -

Ll 12,351 27,398 90,656 4,491 41,989 14,753 35%

Table 3-5: Estimate of Energy Savings due to Use of Topaz's DC Fast Chargers

Nissan Leaf 11,817 13.71 86,165 6,133  0.18280 15,751 9,618
Mitsubishi iMiEV 430 15.6 160 9.75 4,408 223 0.14776 651 428
MV Doblo 10 33 120 27.50 35 5 0.15324 5 0
MV Ducato 22 518 115 45.04 48 11  0.22601 11 -0
Unknown 73 - _ - _ - -
Total 12,351 90,656 6,372 16,419 10,046

Table 3-6: GHG Emissions Savings due to Usage of Topaz DC Fast Chargers

® http://www.seai.ie/Grants/Electric_Vehicle Grant Scheme/l am a consumer/Power Station to Wheels/ accessed on 9/8/2012.
® As calculated in Table 3-6
7 Equivalent fuel economies are assumed; net calorific value conversion factors of 10.169 kWh/litre for diesel (Micro-Vett Doblo and Ducato calculations) and
9.348 kWh/litre for petrol (Leaf and i-MiEV calculations) have been used
http://www.seai.ie/Publications/Statistics Publications/Statistics FAQ/data_and data_manipulation FAQ/ accessed on 9/8/2012).
® Distance travelled is calculated by dividing the efficiency by the energy consumption
° “Fuel Mix Disclosure and CO, Emissions 2010', CER report ref CER/11/129 dated 15th July 2011: Average CO, emissions for grid electricity 0.519 kgCO,/kWh
1% conversion factors from 2012 Guidelines to Defra / DECC’s GHG Conversion Factors for Company Reporting’, dated 28/5/2012, as follows:
. i-MIEV: A-segment car (unknown fuel), Table 6h
. Leaf: C-segment car (unknown fuel), Table 6h
. MV Doblo: Diesel van (Class I), up to 1.305 tonnes, Table 6i
[ )

MV Ducato: Diesel van (Class 11), 1.305 to 1.74 tonne, Table 6i
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Likewise the greenhouse gas emissions reductions in Table 3-6 have been calculated by comparing Scope 2
(indirect) electricity emissions for the electric vehicles with Scope 1 (direct) emissions for the combustion of
fuels in equivalent ICE vehicles. Therefore, this is not a well-to-wheel calculation but, rather, it is a
calculation from the point of combustion to the wheel (i.e. power station or internal combustion engine to
wheel).

The above calculations indicate energy savings in the order of 35% and GHG emissions reductions of 61%
compared with conventional ICE transport.

3.3.3 REVENUE FROM DC FAST CHARGER SALES

Topaz has put a nominal price of 1.9c per minute for the use of its DC fast chargers, although payment of this
seems to be optional for the time being. Topaz will likely introduce a real price when ESB introduces its
payment system for the public charging infrastructure which is expected by 2013.

Figure 3-3: LCD Screen of DC Fast Charger Showing Price at Nominal Rate of 1.9c per Minute

If Topaz were to have recouped payment for the 18,094 minutes of usage logged since January 2011, this
would equate to € 343.78 at the 1.9c rate. The likely cost to Topaz for the 12,351 kWh dispensed at a rate of,
say, 16¢ per kWh would be € 1,976.14.

3.4 TOPAZ'S EXPERIENCE

In contrast to the difficulties eircom has experienced with the electric vans, Topaz reports a positive
experience, particularly with regards to Public Relations. The staff are however disappointed that there are
not more EVs on the road availing of this facility. The three chargers have been fully operational since the
Minister’s launch in May 2011.
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4.1 EVALUATION OF PROJECT ACHIEVEMENTS, DELIVERABLES AND TARGETS

This innovative pilot project was a unique collaboration between eircom and Topaz, and it achieved a
number of firsts:

e First in the world to install a DC fast charger with a payment interface similar to the petrol pump,
and allowing customers to pay by cash, credit card or fuel card

¢ Firstin Ireland to install a DC fast charger

¢ Firstin the world to procure CHAdeMO compliant vans that can accept a DC fast charge

In terms of delivery, the original intention was to have procured and installed all equipment by September
2010. This proved impossible with suppliers quoting longer lead times than initially advised. Indeed, lead
times for the vans were as long as 6 months and even these were exceeded. Nonetheless both the vans and
the DC fast chargers were procured by the end of 2010, with the DC fast chargers being installed in early
2011. The project was officially launched by the Minister for Transport in May 2011, and it was unfortunate
that the numerous delays and technical issues with the electric vans cut the time period short for which to
track the performance of the vans.

The analysis was originally intended to cover a period of 18+ months. This final report appends the analyses
of over 18 months of data for the DC fast chargers, 6 months of data for the home and workplace charge
points kindly provided by the ESB, and between 3 and 4 2 months of complete GPS data for the electric vans
(Ducato EE101 and Doblo EE100 respectively). While this report does follow the performance of the vans for
nearly 7 months, it would have been more ideal if the analysis could have tracked the performance of the
vans for a complete year, considering performance through the winter months as well as the annual
maintenance check on battery health, etc.

4.2 BENEFITS & DRAWBACKS OF EVS

There are many benefits of EVs!1, but for the eircom drivers the most apparent benefits included:

¢ Driving a semi-automatic is smoother, more enjoyable, and safer, especially on urban work routes
e Apleasure to drive a quiet vehicle (the only noise is from the tyres)
e Not having to visit a forecourt, and avoiding the smell of diesel!

The negative aspects of the drivers’ experience are particular to the vans they drove and included:

e Range anxiety - having to change a daily work route was inconvenient
e Less power on steep inclines and in reverse
e Reliability issues made one driver lose confidence in the electric vehicle (Ducato EE101 only)

" See http://www.seai.ie/Renewables/EV_support programme_launched/Electric_Vehicles/Benefits of Buying_an_Electric Vehicle/

25



sustineo
4.3 HEALTH & SAFETY ASPECTS

The eircom drivers reported that driving an electric vehicle made them more aware of cyclists and
pedestrians (particularly those wearing headphones). Ducato EE101 suffered from multiple break downs
which would often be quite sudden (at traffic lights, customer driveways, roundabouts and even on the
motorway) and naturally this can be extremely hazardous for the drivers concerned and other motorists.

Topaz reports that the fast chargers are very safe.

4.4 PROCUREMENT CONSIDERATIONS

eircom and Topaz offer the following advice:

4.4.1 RECOMMENDATIONS FOR TRANSPORT FLEETS CONSIDERING ELECTRIC VEHICLES

Consider at procurement stage if use of public EV infrastructure is required. Generally fleets will charge
overnight at their normal place of parking (depot or driver’s home), and will perhaps not require the use of
public charging infrastructure. However, if use of public EV infrastructure is a fleet requirement, ask the
manufacturer if any alterations to the socket and/or on-board charger will affect the warranty.

4.4.2 RECOMMENDATIONS FOR POTENTIAL BUYERS OF EV CHARGING POINTS

Consider holding off on installing infrastructure units until there are a lot more EV’s on Irish roads that can
take a DC charge. Give careful consideration to how you plan to recover the cost of electricity that is
dispensed through the units, as a licence is required to sell electricity.

4.5 TRANSFERABILITY TO SIMILAR ENVIRONMENTS

The staff at eircom consider that they have had an unlucky initial experience electric vehicles: the supplier
Micro-Vett is going through financial restructuring; Micro-Vett's agent in Ireland has ceased trading; and
only one out of three electric vehicles has proved to be reliable. They are still keen, however, to incorporate
these vehicles into their fleet, and there are certainly more attractive procurement and leasing options now
than there were when this pilot project started nearly three years ago.

There is a question as to whether commercial electric vehicles need to be able to accept a fast charge. The
driver of the Doblo felt that he did not need this facility and that it was an inconvenience having to use it for
the purpose of this pilot project. Both the drivers of the Ducato, however, found the fast charge aspect a
safety net that alleviated their range anxiety. It may be that the Ducato in question was not getting a full
charge and that these drivers would no longer require the fast charge option if they actually got the 115km
range specified for the Ducato.

It is interesting to note that the ESB initially stated a target of 30 DC fast chargers in 2010, and are now
looking to increase this number, following the example of Tokyo where the proliferation of DC fast chargers
alleviated consumer range anxiety and stimulated the adoption of electric vehicles.

Topaz is in an interesting position in that it now has two types of DC fast chargers on its forecourts: the three
from this pilot project with payment systems that operate like conventional fuel pumps; and the fast
chargers that the ESB have subsequently rolled out on their forecourts which are accessed by RFID
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technology and pre-paid electricity. Topaz seems to prefer the petrol pump model although it is
disappointed electric vehicle sales have not come close to the Government’s targets. With this in mind, it is
perhaps more convenient for Topaz to accept the ESB offering as it appears that there is currently no return
on investing in such charging infrastructure. Naturally, if the number of CHAdeMO compliant electric

vehicles increases drastically, then Topaz is in a unique position to compare both options before adopting a
strategy in the provision of further electric vehicle infrastructure.

27



