UNIVERSITY OF UTS Speaks: Getting About Green
TECHNOLOGY SYDNEY What will life be like in Sydney after the oil age?
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Plug-in Hybrid Electric Vehicles (PHEVS)
& reducing greenhouse gas emissions
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* Apologies to Timothy Leary



1. Plug In
What's a Hybrid Electric Vehicle (HEV)?

> Has both petrol engine and electric motor and battery

> Still runs on petrol only, but much up to 50% more efficient
— Engine does not idle, recovers braking energy, smaller capacity engine,
— Reduces emissions
— Reduces reliance on (imported) oill

What’s a Plug-in Hybrid Electric Vehicle (PHEV)?

> Bigger Battery —

> Socket & Charger to charge off \

electricity grid J _\

> Reduce greenhouse emissions s PN e
— (if renewable powered) ik X

> Reduces urban pollution

> Much lower running costs | _
— (but high battery costs) oo Radator

Storage

Lightweighting—/
Materials
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Why PHEVs?

Global Warming

>
More
greenhouse

emissions
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PHEV Greenhouse Gas Emissions

Comparison of PHEV emissions charged from various power stations types
(Year 2010, 19,300 km per year, 30km electric range)

Conventional car

-

Renewable

Coal fired .
electricity

T electricity

Conventional Vehicle
Hybrid Vehicle

PHEY - 2010 Old Coal
PHEVY - 2010 New Coal

M Gasoline Well-to-Tank

- Muclear

PHEV - Adv SCPC
PHEY -1GCC
PHEV - 1GCC with CCS
PHEY -0ld 2010 CC
PHEY -New 2010 CC
PHEVY - Adv CC
PHEY -0ld 2010 GT
PHEY -New 2010 GT
PHEY
PHEV - Adv Nuclear
PHEV - Central Biomass

M Gasoline Tank-to-Wheels 1 Electricity Well-to-Wheels

Source: EPRI http://www.epri-reports.org/PHEV-ExecSum-voll.pdf

PHEY - Renewables



http://www.epri-reports.org/PHEV-ExecSum-vol1.pdf

Fuel Cost Comparison
(per day for 30km commute)

$5.00
$4.00
> $3.00
=) M Electricity
& $2.00
$1.00 Petrol
$- ($1.40/1)

Conventional Off Peak Standard  Green Power Off Peak
(Camry) (Continuous) Green Power



Fuel Cost Comparison
(per day for 30km commute)

$5.00
$4.00 M Batteries
> $3.00
(qo]
R
& $2.00 B Electricity
&% Petrol
$- ($1.40/1)

Conventional Off Peak Standard  Green Power Off Peak
(Camry) (Continuous) Green Power



Summer Load Profile: Peak day vs typical day
(Sydney West Bulk Supply Point)
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Typical NSW Residential Power Demand
(Summer Peak)

Power Demand (kW)

O/Pea
Water
heating

~8 KWh per day
=~30 km in PHEV

~—

3:30 5:00 6:30 8:00

@ Room heater O Light

O Refrigeration
W Freezer
O Misc

m Cooktop
W Water Bed
@ Air Conditioners

9:30 11:00 12:30 14:00
Time of Day
m Stove
@ Video/TV
M Clothes Dryer
@ Off Peak 2 Water Heaters

Air Cond.

15:30 17:00 18:30 20:00

W Peak WH

m Pool

O Dishwasher

@ Off Peak 1 Water Heaters

21:30 23:00

@ Oven
O Microwave
@ Washing Machine




Typical NSW Residential Power Demand
(Summer Peak)
Plus uncontrolled PHEV charging

Power Demand (kW)

~8 KWh per day

=~30km in PHEV

@ Room heater
O Refrigeration
W Freezer

O Misc

5:00 : : : 11:00 12:30 14:00 15:30 17:00 18:30 20:00 21:30 23:00

Time of Day
O Light H Stove W Peak WH @ Oven

m Cooktop O Video/TV m Pool O Microwave
| Water Bed M Clothes Dryer O Dishwasher @ Washing Machine
@ Air Conditioners @ Off Peak 2 Water Heaters @ Off Peak 1 Water Heaters @ PHEV peak




Typical NSW Residential Power Demand
(Summer Peak)
Plus controlled PHEV charging

jeaﬂn

Power Demand (kW)

~8 kWh per day

=~30km in PHEV

@ Room heater
O Refrigeration
W Freezer

O Misc

O Light
m Cooktop
B Water Bed

@ Air Conditioners

11:00 12:30 14:00

Time of Day
m Stove

O Video/TV
m Clothes Dryer
@ Off Peak 2 Water Heaters

Air Cond.

15:30 17:00 18:30 20:00

W Peak WH
m Pool
O Dishwasher

O Off Peak 1 Water Heaters

21:30 23:00

@ Oven

O Microwave

O Washing Machine
@ PHEV off peak




Typical NSW Residential Power Demand
(Summer Peak)
Off peak hot water to solar or gas
PHEV displacing hot water load

Vehicle to Grid V2G
load management,
(5-10 days per year)

AN

™

Air Cond.

Power Demand (kW)

:

\

2:00

@ Room heater

O Refrigeration

W Freezer

O Misc

3:30

5:00 6:30 8:00 9:30 11:00

O Light
m Cooktop
| Water Bed

@ Air Conditioners

12:30 14:00 15:30 17:00 18:30 20:00 21:30 23:00

Time of Day
ve

m Sto W Peak WH @ Oven

O Video/TV m Pool O Microwave

m Clothes Dryer O Dishwasher O Washing Machine

m Off Peak 2 Water Heaters @ PHEV off peak




Typical NSW Residential Power Demand
(Summer Peak)
PHEV V2G
Reducing air conditioning demand

Vehicle to Grid V2G
load management,
(5-10 days per year)

Power Demand (kW)

11:00 12:30 14:00 15:30 17:00 18:30 20:00 21:30 23:00 0:30

Time of Da
@ Room heater m Stove y W Peak WH @ Oven

O Refrigeration m Cooktop @ Video/TV m Pool O Microwave
W Freezer m Water Bed m Clothes Dryer O Dishwasher @ Washing Machine

O Misc @ Air Cond (DM) @ Off Peak 2 Water Heaters @ PHEV off peak i PHEV Load Suppor
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2. Turn on: Vehicleto grid (V2G)

Reduces need for more power stations and poles and wires
Provides more secure local power

Changes the centralized power paradigm

Makes clean energy options more attractive and viable



3. Chill out: PHEVs and reducing GH emissions

PHEYV battery storage facilitates renewable energy

— supports variable output renewable like wind and solar
— “soaks up” any generation surplus to feed back on peak
— finally kills off the “Base Load Power” myth

— l.e. we don’t need any more coal fired power stations

PHEYV battery storage capacity facilitates energy efficiency

— Energy savings anytime become more valuable in reducing peak
demand

Off Peak PHEV charging displaces off peak electric hot water
— makes solar and gas water heating more competitive

Even “dirty electricity” powered PHEYV is cleaner than a petrol car
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What's next?

> Hybrid vehicles sales growing by 30% per annum
— 500,000 p.a. iIn US alone in 2007
> Toyota plans to have only hybrid cars by 2020
> Toyota to sell PHEVs by 2010
> QOther car makers not far behind (incl China and India)

> What about Australia?
— $500m Green Car Fund (...starts in 2011)



.and at UTS : Australia’s first PHEV!

The Partnership:

SZeNC(

sustainable development

(Will own and power the PHEV using
solar panels on Melbourne head office.)

eam' rsmh_m.p? '"g g

FACULTY OF ENGINEERING

7 Electrodata, Inc.

Meeting your testing needs today and tomorrow

2 UNIVERSITY OF , Emt:afg{e
TECHNOLOGY SYDNEY [Pl Aol

Watch this space...




What PHEVs don’t do:

> Reduce congestion (but it would be less smelly)
> Avoid road trauma (but might reduce it)

> Reduce car dependency

> Create more efficient transport mode share



The End

(of the beginning)
Thank you.

chris.dunstan@uts.edu.au
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