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Everything Old Is New Again SR SUSTAINABILITY

THE NEW ELECTRIC POWERED AUTOMOBILE

The first ‘crude’ EV’s appeared around 1832 and by 1912 accounted for more than a third of all cars in
the US just as the Model T Ford began to be mass produced.
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External Combustion Engines aka steam powered cars like the Australian made Stanley
Steamer were quite popular.
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ICE Hybrid PHEV BEV
Internal Combustion Petrol/Electric Plug in Hybrid/Electric Battery Electric Vehicle
Engine Vehicle
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A single-phase hard-wired EV charger can add ~ 45 km of
range per hour

Image: EVSE

A three-phase hard-wired EV charger can add ~ 70 km of
range per hour (but some can charge at ~140 km per hour).
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Image: Zappi Source: Solar Quotes


https://www.solarquotes.com.au/blog/home-ev-charging-speed/?utm_campaign=sq_news_weekly&utm_content=220510%20weekly%20newsletter&utm_medium=email&utm_source=getresponse
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Fast Charging (DC Charging)
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Charger Plug Types

CHAdeMO
25-100 kW DC

This plug type is popular
in Japan where the
Nissan Leaf and
Mitsubishi Outlander
PHEV use it. Very few
new cars sold in North
America or Europe use

it.

D> BW

CCS
50-350 kW DC

CCS plugs are ‘combo’
plugs with the top portion
being a Type 2 plug AC
plug, and the bottom
portion having two ‘DC’
connectors to enable
rapid charging.

W

Tesla Type 2
120-250 kW DC

This unique plug looks
the same as a Type 2
connector but uses two
of the five pins for DC
charging. Teslas charge
at Type 2 charging
stations, but other
brands cannot use a
Tesla Supercharger

Source: Zapmap UK
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Type 2
43 kW AC

This plug is sometimes
also referred to as
Mennekes and is now
the standard option for
most electric vehicles in
Australia


https://www.zap-map.com/charge-points/connectors-speeds/

EV Driving Range Estimates

Most EV’s sold in Australia now quote the range
under the WLTP (World harmonised Light vehicle
Testing Procedure) cycle.

Note :

e Some US cars online use the US EPA standard
e Previously the NEDC standard has also been
used
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Factors Which Can Affect EV Driving Range % SUGSTAINABILITY

Your right foot.....
The weather.....

Where you drive.....

The level of battery charge.....




Regenerative Braking Helps Out Around Tow@ gﬁ?r%'ﬁﬁmuw

Depressing the accelerator pedal
sends electricity to the motor,
which transforms it into kinetic
energy that turns the wheels.

Releasing the accelerator causes
the motor to switch direction and
act as a generator which
recharges the battery.

Read More Car Expert


https://www.carexpert.com.au/car-news/electric-cars-what-is-regenerative-braking
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. PlugShare PlugShare is a free EV driver's app

for iOS, Android, and web, allowing
users to find charging stations, leave
reviews, and connect with other
plug-in vehicle owners.

PlugShare

| | e Get turn-by-turn navigation
=9 ] oue s straight to the stations you'’re
| Ggﬁ%hg Ny K" looking for.
Highion* To Drysdale > e Set up filters that let you see
2 ﬁ’.LeopOId only the stations appropriate to
e - your needs..
Am? i ... : Sk e Check ahead to see if the
e, SR : Y station you want is open for use
o Giove raetd (where available).
&Maps Portphillip.  ania B, sl

Source: Plugshare
|| BUT () Trips A Bookmarks @)


https://apps.apple.com/app/apple-store/id421788217?pt=420148&ct=Company%20PlugShare%20App%20Page&mt=8
https://play.google.com/store/apps/details?id=com.xatori.Plugshare&referrer=utm_source%3DCompany%2520PlugShare%2520App%2520Page
https://www.plugshare.com/
https://company.plugshare.com/plugshare.html

Charger Specific Apps

Chargefox

3:00 9
| = ' a |
Leopold Community Hub
31-29 Kensington Rd, Leopold, VIC, 0
3224
s £
‘:2 . ? @ Charging up to 22kW
v z S Free (at all times)
Leopold Port A ‘& UNLOCK |
ype e
[ 2112 ]
®
z @ Need help charging at this station?
ki

Something not working?
@ Help & support

Leopold Community Hub 0
31-392 Kensington Rd, Leopold, VIC,...

@ Charging up to 22kW
S Free

Type 2
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Chargefox is the predominant charging provider around

Geelong. It has recently been acquired by Australian
Motoring Services including RACV.
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{ Back Station

Evie Networks

Sorrento - MM04.

860 Melbourne Ad € VIC 3943
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Evie is an Australian company with big ambitions. It is
the predominant charging provider in Bendigo and
some other Victorian centres.


https://www.chargefox.com/network/
https://goevie.com.au/
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EV Myth No. 1
Electric vehicles are ‘dirty’, producing as many carbon dioxide emissions as
a petrol or diesel vehicle

An average new internal
combustion engine vehicle emits
~ 185g CO2/Km compared to an

average new EV which emits

CO2/km
if charged via the electricity grid

BUSTEeD

Source NRMA


https://www.mynrma.com.au/cars-and-driving/electric-vehicles/buying/ev-myths
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EV Myth No. 2 x &X SUSTAINABILITY

EV batteries don’t last, just look at phone batteries

Smartphone batteries do degrade over time, but they're
typically charged daily.

Most EV’s are charged a few times a month.

They also charge in a smarter fashion.

BUISTEeD

Source Forbes



https://www.forbes.com/sites/jamesmorris/2020/08/29/4-myths-from-electric-vehicle-haters--and-why-theyre-wrong/?sh=3fce33e97d2c

EV Myth No. 3
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The grid can’t support all these EV’s

BUISTEeD

If all the EV’s in the world tried to charge at the same time
then the grid might collapse BUT the chances of this
happening is infinitesimally small.

In fact EV battery storage can support the grid.
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Source Forbes



https://www.forbes.com/sites/jamesmorris/2021/11/13/electricity-grids-can-handle-electric-vehicles-easily--they-just-need-proper-management/?sh=61410edd7862

EV Myth No. 4

EV’s can’t tow

BUSTEeD

(SOI'T OF)

Hyundai lonig 5: 1,600kg
Kia EV6: 1,600kg
Polestar 2: 1,500kg
Tesla Model 3: 1,000kg
Volkswagen ID 4: 998kg

Source Car Wow UK
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The instant torque of EVs should make perfect tow cars
though the extra effort of towing can significanly reduce the
range of an EV, (as it does with an ICE). Towing can also
impact an EV’s regenerative braking system.

Source The Driven



https://thedriven.io/2022/01/14/hyundai-ioniq-5-tows-stuff-tops-up-a-tesla-and-makes-a-damn-good-brew/
https://www.carwow.co.uk/hyundai/ioniq-5
https://www.carwow.co.uk/kia/ev6
https://www.carwow.co.uk/polestar/2
https://www.carwow.co.uk/tesla/model-3
https://www.carwow.co.uk/volkswagen/id4
https://www.carwow.co.uk/blog/electric-cars-and-towing-what-you-need-to-know#gref
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EV’s batteries can’t be recycled

EV batteries have long lives and can be repurposed several
times before finally being recycled. When recycled, around
95 — 98% of the materials can be extracted and reused.

BUSTEeD

Source Engineering.com



https://www.engineering.com/story/the-whos-who-of-lithium-ion-battery-recycling
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The Frunk

ébﬁ?ce Electrek

Software updates

Schedule your update
for your convenience

Source InsideEVs

Source Electrek



https://electrek.co/2021/11/05/how-tesla-software-updates-work-and-how-to-install-them/
https://insideevs.com/news/553922/2022-hyundai-ioniq5-pricing-revealed/
https://electrek.co/2022/06/22/tesloids-model-y-frunk-cooler/

. GEELONG
Annual Tesla Fuel Savings SUSTAINABILITY

Annual fuel savings estimated by respondents Figure 15

Respondents reported
annual fuel savings

<S$100
$100-S400
$400-$700
$700-5$1,000
$1,000-$2,000

>$2,000

Source: Electric Vehicle Council


https://electricvehiclecouncil.com.au/wp-content/uploads/2022/09/EVownerinsights.pdf
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EV vs ICE Vehicles Cost of Running % SUSTAINABILITY
tgl\\’llg eRd MG ZS EV Mazda CX-5 Ann:‘ar:no:::;ezr:t:e in Differe:;:i aorver life

10,000 $253.00 $1374.00 $1121.00 $1790.00

(cheaper to buy Mazda)
12,000 $303.60 $1648.80 $1345.20 $452.00

(cheaper to buy MG)
14,000 $354.20 $1923.60 $1569.40 -$2,694.00
16,000 $404.80 $2198.40 $1793.60 -$4936.00
20,000 $506.00 $2748.00 $2242.00 -$9420.00

Source: Herald Sun

EVs can also save owners about $400 a year on maintenance


https://www.heraldsun.com.au/lifestyle/smart/the-12000km-tipping-point-when-an-ev-becomes-the-cheaper-choice/news-story/adde17f240378ded50ad93a71f2a973a
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(aka why EV’s are so hard to buy in Australia)

e 18% of Australia’s Co2 emissions come from transport and cars are
the largest contributor. National Transport Commission

e 80% of the global car market have fuel emission standards. Australia,
Russia, Indonesia and Turkey are the only industrial nations that
don’t. Climate Council

e The Australian Light Vehicles Report 2021 shows Australia falling
further behind other countries. In Australia last year, 45 per cent had
an emissions intensity of 160 g/km or less, compared with 90 per cent
of all new cars sold in Europe. National Transport Commission

e Fuel efficiency standards provide a maximum average level of carbon
emissions across a manufacturer’s overall car sales. They provide
incentives for car makers to supply low and zero emissions vehicles
to a country — and penalise them for failing to do so. Climate Council



https://www.ntc.gov.au/news/australias-car-emissions-flatline-evs-take
https://www.climatecouncil.org.au/how-australia-can-boost-electric-vehicle-supply/
https://www.ntc.gov.au/news/australias-car-emissions-flatline-evs-take
https://www.climatecouncil.org.au/how-australia-can-boost-electric-vehicle-supply/

Availability Of EV'’s In Australia

Audi e-tron

e Audie-tron GT

e BMWi4

e BMWi7

e BMWIiX

e BMWiX3
e BYD Atto 3

e Genesis GV60
e (Genesis Electrified G80

e Hyundai loniq

Hyundai loniq 5
Hyundai Kona
Jaguar I-Pace

Kia EV6

Kia Niro

Lexus UX300e
Mazda MX-30

MG ZS EV
Mercedes-Benz EQA
Mercedes-Benz EQB

Porsche Taycan
Mercedes-Benz EQC
Mercedes-Benz EQS
Mini Cooper SE
Nissan Leaf

Polestar 2

Tesla Model 3

Tesla Model Y

Volvo C40

Volvo XC40 Recharge

This list from Car Expert shows all EV’s currently available in Australia. The same page has a list of the 35
EVs slated to arrive before the end of 2023. Each vehicle name links to a short blurb on that vehicle.
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https://www.carexpert.com.au/car-news/all-of-the-evs-coming-to-australia-electric-car-calendar
https://www.carexpert.com.au/audi/e-tron
https://www.carexpert.com.au/audi/e-tron-gt
https://www.carexpert.com.au/bmw/i4
https://www.carexpert.com.au/bmw/i7
https://www.carexpert.com.au/bmw/ix
https://www.carexpert.com.au/bmw/x3
https://www.carexpert.com.au/byd/atto-3
https://www.carexpert.com.au/genesis/gv60
https://www.carexpert.com.au/genesis/g80
https://www.carexpert.com.au/hyundai/ioniq
https://www.carexpert.com.au/hyundai/ioniq-5
https://www.carexpert.com.au/hyundai/kona
https://www.carexpert.com.au/jaguar/i-pace
https://www.carexpert.com.au/kia/ev6
https://www.carexpert.com.au/kia/niro
https://www.carexpert.com.au/lexus/ux
https://www.carexpert.com.au/mazda/mx-30
https://www.carexpert.com.au/mg/zs-ev
https://www.carexpert.com.au/mercedes-benz/eqa
https://www.carexpert.com.au/mercedes-benz/eqb
https://www.carexpert.com.au/porsche/taycan
https://www.carexpert.com.au/mercedes-benz/eqc
https://www.carexpert.com.au/mercedes-benz/eqs
https://www.carexpert.com.au/mini
https://www.carexpert.com.au/nissan/leaf
https://www.carexpert.com.au/polestar/2
https://www.carexpert.com.au/tesla/model-3
https://www.carexpert.com.au/tesla/model-y
https://www.carexpert.com.au/volvo/c40
https://www.carexpert.com.au/volvo/xc40

The Rest of the World

Top 20 countries for EV sales
Electric vehicle sales as a percentage of overall car sales in 2021

Norway | 86%
Iceland | 72%
Sweden | 43%
Denmark | 35%
Finland | 31%
Netherlands | 30%
Germany | 26%
Switzerland | 22%
Portugal | 20%
United Kingdom | 19%
France | 19%
Belgium | 18%
China | 16%

Italy | 9%

Spain | 8%
Greece | 7%
Canada | 7%
South Korea | 6%

United States | 5%

New Zealand | 4%

rti: Canary Media * Source: |IEA Global EV Outlook 2022
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The European Parliament has
voted to set a 2035 deadline for
zero-emissions cars and vans

The United Kingdom will ban the
sale of new petrol and diesel cars
and vans from 2030

Singapore won't allow new
diesel-powered car and taxi
registrations from 2025

In Canada, all new light-duty cars
and passenger trucks must be
zero-emission by 2035.

Source: SBS News


https://www.sbs.com.au/news/article/theres-a-new-call-in-australia-to-ban-petrol-car-sales-how-do-we-compare-to-the-rest-of-the-world/qz04hhhas

Hydrogen??

Hydrogen

FUEL CELL
tank

Batteries

-~ ;:‘3—.:-_.,;, = ‘é. 7
Anode : Power electronics

Membrane
Cathode Electro engine

Image:Wikipedia
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Hydrogen Fuel Cell vehicles have some
advantages over EV'’s:

e Fuel cell vehicles weigh less

e Refueling of fuel cells is quicker

e Fuel cells have a longer range, (though
this is changing)

The disadvantages are large though:

e Hydrogen development is behind EV’s

e The infrastructure is not here yet

e Fuel cells need to run on true green
hydrogen to be ‘clean’ technology

Read More at Reuters


https://en.wikipedia.org/wiki/Fuel_cell#/media/File:Fuelcell.jpg
https://www.reutersevents.com/renewables/renewables/hydrogen-fuel-cells-seek-transport-niches-evs-cant-reach
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Poess.

Average Top Range EV Dual Motorcycle Traln Tram Bus Top Range EV Bike Walkmg
Victorian (Victorian grid) occupancy (Green power)
car car
(X 90,
@99, @0, Gi- ' i 7§ 92 ?
= Grams of CO: per person kilometre travelled Space in square metres required per occupant

Source: Institute for Sensible Transport



https://sensibletransport.org.au/project/transport-and-climate-change/
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