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Background and Context

• 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(1)

Model
Market
launch

Global
sales

Sales
through

Nissan Leaf Dec 2010 > 62,000 Apr 2013

Mitsubishi i-MiEV family Jul 2009 ~ 25,500 Mar 2013

Tesla Model S Jun 2012 ~ 9,650 Apr 2013

Renault Kangoo Z.E. Oct 2011 8,760 Apr 2013

Chery QQ3 EV Mar 2010 5,758 Jan 2013

JAC J3 EV 2010 4,068 Dec 2012

Mitsubishi Minicab MiEV Dec 2011 4,024 Apr 2013

Renault Fluence Z.E. 2011 3,487 Apr 2013

Renault Zoe Dec 2012 2,530 Apr 2013

Tesla Roadster Mar 2008 ~ 2,500 Dec 2012

Smart electric drive 2009 > 2,200 Dec 2012

Bolloré Bluecar Dec 2011 2,151 Apr 2013

BYD e6 May 2010 2,124 Dec 2012

1. Source: http://en.wikipedia.org/wiki/Electric_car 4



Electric Vehicle (and hybrid) Sales Forecasts
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BEV (Battery Electric Vehicle), PHEV (plug-in hybrid electric vehicle, HEV (hybrid electric vehicle)
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� Seating capacity： 5 adults

� Motor : 80kW, 280Nm

� Battery : 24kWh Li-ion
� Charging: Home and Quick 

Quietness
No-engine noise

Quietness
No-engine noise

Charge at home 
Filled-up every 

morning

Charge at home 
Filled-up every 

morning

Exhilarating 
Acceleration

Smooth Start

Exhilarating 
Acceleration

Smooth Start

NISSAN LEAF



The anatomy of an electric car



The economics – Nissan Tiida vs. Nissan Leaf

• Nissan Tiida

• 80kW, 153Nm

• Cost – R222 000 (1.6l)

• Range – 600km

• R/km - ~R1.00/km

• Nissan Leaf

• 80kW, 250Nm

• Cost – unknown, >R400k

• Range - ~160km

• c/km - ~R25 for 150km, i.e. 0.17R/km
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Energy Management of EVs



Energy Requirements - Charging

• 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
80% Capacity in 30 minutes
~90 Amps

Normal Charger
100% Capacity in 8 hours
~14 Amps



The impact on the grid could be significant
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Source: http://www.ceage.vt.edu/sites/www.ceage.vt.edu/files/isgt_perth_ev_rahman.pdf



• 10 Nissan Leaf Electric Vehicles handed to Eskom on 28th May 2013.
• Vehicles seen here parked at Eskom’s head office at MegaWatt Park on the 

day of the delivery.
• Dedicated parking areas have been provided. Charging stations can be seen.



Eskom Research Questions to be addressed

• 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?

• 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
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Summary – Electric Vehicles

PROs

• Reduced Running Cost (EVs ~30% 
cost of fossil fuelled vehicles)

• Reduced Environmental Impact 
(depending on CO2 intensity of 
electricity generating assets)

• Improved Energy Security (less 
dependence on imported oil)

CONs

• High Price (almost twice the 
capital cost).

• Poor Range (currently 150 to 
200km)

• Poor Infrastructure (charging 
stations are few especially for fast 
charge)
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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 ensure the 

company is prepared for the future.
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