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Background and Context ® Eskom

» Electric vehicles were popular as far back as the late 19th century and early
20th century, until advances in internal combustion engine technology and
mass production of cheaper gasoline vehicles led to a decline in the use of
electric drive vehicles.

« Since the mid-2000s, electric cars are experiencing a comeback due to
advances in battery and power management technologies and concerns about
oil prices and the need to reduce greenhouse gas emissions.

» Sales of electric vehicles have been slow with approximately 100 000 sold
worldwide.

* However, growth worldwide is seen as optimistic. For example, the US has
pledged US$2.4 billion in grants for electric cars and batteries. China has
announced it will provide US$15 billion to initiate an electric car industry.
Several national and local governments have established tax credits,
subsidies, and other incentives to reduce the net purchase price of electric
cars.
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EV Sales Worldwide — a slow start

Top selling highway-capable electric cars and light utility vehicles produced since 2008 through April 2013@

Model

Nissan Leaf

Mitsubishi I-MIEV family

Tesla Model S

Renault Kangoo Z.E.

Chery Q0Q3 EV

JAC J3 EV

Mitsubishi Minicab MIEV

Renault Fluence Z.E.

Renault Zoe

Tesla Roadster

Smartelectric drive

Bolloré Bluecar

BYD e6

Market
launch

Dec 2010
Jul 2009
Jun 2012
Oct 2011
Mar 2010
2010
Dec 2011
2011
Dec 2012
Mar 2008
2009
Dec 2011

May 2010

1. Source: http://en.wikipedia.org/Mwiki/Electric_car

Global
sales

> 62,000
~ 25,500
~ 9,650
8,760
5,758
4,068
4,024
3,487
2,530
~ 2,500
> 2,200
2,151

2,124

Sales
through

Apr 2013
Mar 2013
Apr 2013
Apr 2013
Jan 2013
Dec 2012
Apr 2013
Apr 2013

Apr 2013

Dec 2012
Dec 2012
Apr 2013

Dec 2012
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Electric Vehicle (and hybrid) Sales Forecasts @ Eskom

Chart 1.1 Annual Light-Duty Electric Vehicle Sales, World Markets: 2011-2017
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BEV (Battery Electric Vehicle), PHEV (plug-in hybrid electric vehicle, HEV (hybrid electric vehicle)
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The anatomy of an electric car

Electric vs. Gasoline

No Tailpipe Emissions :;”'"g Pl HHH" Greenhouse Gases/Pollution 3

Utility Company J mﬁ OPEC

100+/- Mile Range mn! | | mimms 300+ Mile Range

Hours to Recharge (’ |i_f} Minutes to Refuel

: (T XXl
2 cents per mile oo

sseo 12 cents+ per mile




The economics — Nissan Tiida vs. Nissan Leaf ® Eskom

* Nissan Tiida

« 80kW, 153Nm

¢ Cost—R222 000 (1.61)
* Range — 600km

e R/km - ~R1.00/km

Nissan Leaf

80kW, 250Nm

Cost — unknown, >R400k
Range - ~160km

c/km - ~R25 for 150km, i.e. 0.17R/km




Energy Management of EVs
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Energy Requirements - Charging ® Eskom

* The Vehicle can either be charged via a ‘quick’ charger or via a ‘normal’
charger.

« The normal charger is either installed in the home or provided as a mobile
unit. A quick charger is a specialised installation and costs a great deal.

* Quick charging is therefore more suitable for infrastructure projects rather than
individual consumers.

* The battery is 24kWh in size. Typically the energy consumption of a middle
income home in one day.

Quick Charger Normal Charger
80% Capacity in 30 minutes 100% Capacity in 8 hours (O
~90 Amps ~14 Amps 93, =



The impact on the grid could be significant ® Eskom

=

Feeder Load with PHEV Penetration(Summer)

Air Conditioner
=wﬂer Heater Residential: - 780 customers

Bl Clothes Dryer -200 EVs

" |Cooking Quick charge: 240V/15A

T |Refrigerator
T |Freezer Normal charge: 120V/15A

H [ Lighting
Bl Others
" |PHEV

2500

2000t

-
o
o
o

1000

Demand(kW)

0 2 4 6 8 10 122 14 16 18 20 22 24
Time(h)

Source: http://www.ceage.vt.edu/sites/www.ceage .vt.edu/files/isgt_perth_ev_rahman.pdf
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Eskom Research Questions to be addressed ® Eskom

* Where and when will Electric Vehicles be charged?
* What is the energy demand of the vehicle?

« How can Eskom minimise the charging requirements on the existing
grid?

« How will customer usage patterns vary?

e Can the vehicle be used as a demand management device through
remote control of charge and discharge cycles?

* What electric vehicle tariffs could be incorporated in future tariff
regimes that would encourage the use of the electric vehicle and/or
minimise its impact?

« Could electric cars have a future in the fleet requirements of Eskom?

« What are the customer perceptions, infrastructure requirements and
the carbon value chain metrics?

The vehicles will be rotated throughout Eskom to ensure a good sample.
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Eskom — Part of a National Collaboration ® Eskom

In 2010, the Department of Trade and Industry (the dti}, in conjunction with
the Councll of Scientific Industrial Research (CSIR), the Industrial
Development Corporation (IDC) and the Department of Science and Road Map for
Technology (DST), established an Electric Vehicle (EV) Task Team 3 =

responsible for developing the architecture of the EV Industry Road Map to Electrlc Vehlcles

create a conducive environment for the establishment of the industry in

SouthAfica. in South Africa

Given the nature of the identified thematic priority areas of the EV Industry
Road Map proposal, the Task Team evolved into an Electric Vehide kevy coMPONENTS

Industry Forum and included the National Treasury, Eskom, the South — e — =
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National Regulator of Compulsory Specifications (NRCS) and the T o ety whan Wl |00 S
mpﬂﬂmﬂﬂt ﬂfEnﬁmnmEnHAﬁaFﬂ. . = = Commanced wiih adoption of semea
m Tgmmurem*";“w'“m"" : ﬂmum:mm- O~y
& Trafs regulaticng 5-:;“,‘2_.;!" mlll:,“' R
the dti mtmatrocten | 3 S0Pl B o e
Depariment:
rade u Batiery lachnologies
;:ﬂuaﬁchgﬁ;éum AFRICA Ressarch and * Ebeciric mators * Onegoing (ST, CEIR, TIA
Dewelopment : ww _ tairg a bead)
o
Muman Capital & Electimmacharecal ooginenng & Ongoing (Private and educaticn
Dervalegperiont * [T frvteligent sysiesa) i o et}
—_ = [reesierani * lrrvasomant allowance by
G' R =2IDC b | 2 P o P I
rn;'r'maluqq 1nnqw:|!|a-n dnduntraal (ewelnpment {onporation
A auet Aham dhegnagh armee 14

I‘i"-'J )

2013



Summary — Electric Vehicles ® Eskom

PROs CONs
* Reduced Running Cost (EVs ~30% < High Price (almost twice the
cost of fossil fuelled vehicles) capital cost).
* Reduced Environmental Impact * Poor Range (currently 150 to
(depending on CO2 intensity of 200km)
electricity generating assets) * Poor Infrastructure (charging
* Improved Energy Security (less stations are few especially for fast
dependence on imported oil) charge)

The market will decide if Electric Vehicles are to be a
large part of future mobility solutions. Given its
potential impact on the electricity grid, Eskom is

embarking on a 3 year research project to ensureth e
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THANK YOU

Barry MacColl

GM — Research, Testing and Development
Eskom

Tel +27-11-629-5585

Mobile - +27 (0) 83 440-2169

Email barrymaccoll@eskom.co.za
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