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Overview

A Introduction

A Factors affecting uptake of EVs
I What will affect adoption?

A When are we likely to see widespread adoption?
A Impacts on electricity sector
A Industry response

A Long term potential
I Vehicle to Grid?

UNSW &= Centre for Energy and
£ LNV W H WALES — E

AAAAAAAAAAAAAAAA nvironmental Markets



Electric vehicles

What does this mean
for the electricity
sector?

Shift from
petrol to
electricity

Potentially large
electric load

Help or hindrance?
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Vehicle types in Australia

16.7 million vehicles in Australia

W Passenger Vehicles  (12-14km per day)

w Light Commercial Vehicles

W Trucks  (20-70km per day)

W Buses (30km per day)
m Other

Average fuel efficiency = 19 kWh/100km

Potential to add 8% to annual electricity consumption
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Refuelling

V

40 litres In 2 minutes = 12 MW
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Studies on EVs

AECM A(;Esaé;ian Energy Market Commission 22 June 2012
How many EVs, when?
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IMPACT OF ELECTRICVEHICLES |  ImPact on electricity sector:

AND NATURAL GAS VEHICLES
ON THE ENERGY MARKETS
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FINAL ADVICE
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Economic Viability of Electric Vehicles




Vehicle types

|CE Alnternal Combustion Engine

BEYV ABattery Electric Vehicle

===/ APlug-in Hybrid EV
wl=A'A | AHybrid EV
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WHAT AFFECTS EV UPTAKE?
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Factors affecting

Global

supply
constraints

Vehicle price
(battery
price)

Centre for Energy and
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uptake

Fuel prices

(petrol price Vehicle

VS electricity range
price)

=Y
purchase
decisions

Public
charging
infrastructure
availability

Green
credentials




A Large number of EVs available or planned

Imminently

- Only a select number bound for Australian market
- Supply constraints most significant factor limiting growth?
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Mitsubishi IMIEV

BEV
City driving
Tiny, seats 4

90-150km range

Available now
$48,000

First mass-produced EV in Australia
Payback time: 43 years!

Al f youobdre expecting any kind of

Centre for Energy and Choice Magazine, Jan 2012
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Nissan Leaf

BEV, 100-160km range
Seats 5 (normal sedan)
Available now, $30,000

nNPr oof t hat el ectric cars ca
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Holden Volt

-LONGRANGE HECTRC e
JUDNVOLL

PHEV, 60km range
Planned for Australia
$60,000 (triple price of similar sized ICE)
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Renault Fluence Z.E.

RENAULT FLUENCE

BEV, compact sedan

Battery swap (4 mins) i Better Place?
185km range

$40,000+7?

~

nlt feels and performs |1 ke a
AnThe very fact that webOve been driving

you t hi
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Tesla - Roadster
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BEV, 394km range
Available now, $200,000
$100,000 second hand
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Tesla - Model S

o2
O AVAILABLE SEATING

EMISSIONS

445

0 — 100 KM MAX
ACCELERATION
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MODEL S

ZERO EMISSIONS. ZERO COMPROMISES.

Introducing a car so advanced it sels a
new standard for premium performance.

LEARN MORE RESERVE

Yoy

o500

NEDC RANGE , .

KM

BEV
Sedan, 500km range
Available autumn 2014

$60,000 to $100,000 (depending upon battery size)

Rave reviews, outselling Porsche & Audi in California
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Tesla - Model X

I\/I Q D E |_ >< l UTILITY, MEET PERFORMANCE

BEV
SUV, seven seats
500km range
Available 2014
To cost fAslightly mor
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Tesla

A Hopes to introduce a $30,000 car in the next 3-4
yrs
I Gen Il

A Merger with Apple?

A Supercharger stations i 14 across Europe
I Germany (key autobahn routes)

I March 2014 1 half of Germany
I Charge for 30mins every few hours
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China

A Megacity air pollution in China
A Chinese Government:
I Switch to e-mobility (e-bikes, e-cars, e-buses, etc)

I Mass production leading to significant cost
reductions?
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Supply constraints & vehicle price

A Remain significantly more expensive up-front
- Premium of $21,000 to $50,000, compared with equivalent ICE
- Premium to purchase in Australia vs internationally

A But cheaper to operate:

A Petrol at ~$1.50/litre A Electricity at ~30c/kWh
A ~7.5 litres/100km A ~19 kWh/100km
A $11.25 per 100km A $5.70 per 100km
AOR
A Off-peak charging at
~12c/kWh

A $2.30 per 100km
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Fuel prices

Petrol prices

US Energy Information
Administration Annual
Energy Outlook 2011

Electricity
prices

Treasury, Strong Growth
Low Pollution Future
Modelling, 2011
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Lifecycle cost comparison

Low km (small car)

High km (small car)

Lifecycle cost ($ / km)
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Vehicle Range

I Concern around vehicle range (firancg
A Often used as an argument for installation of rapid charge stations

I Most EVs have a range of 80-160 km, sufficient for majority of trips

I Potential to address range anxiety with public awareness campaigns
A Trials show range anxiety reduces once people use EVs regularly

N W e Centre for Energy and Source: CSIRO 2011, Barriers to and policy solutions for EV adoption in Australia
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