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Factors relevant to the economics of generation

* The need for generation
* Trends in demand and price
= Potential for Demand Management
= Technology change (solar PV, Electric Cars, etc)

* The type of generation required
* For peak demand or for (anytime) energy
= Emissions constraints

* Fuel type (solar, wind, gas, coal, etc)

* The relationship between generation and networks

= Differing generation technologies and costs will
drive differing network structure and costs



NSW energy projections to 2020 - the disappearing shortfall

Shortfall (Transgrid 2008)

Shortfall (Owen 2007)
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Maximum generation (Owen 2007)

== = Maximum generation (2008 revision)

hitp://figrid.net.au/sites/igrid.net.au/files/images/Meeting %20NSW%20Electricity%20Needs %2 0in%20a%20Carbo

Source: Meeting NSW Electricity Needs in a Carbon Constrained World: (ISF: 2009)
n%20Constrained%20World%20%28June%202009-1%29.pdf



Energy Consumption is Falling
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The Australian
Decentralised
Energy Roadmap
(Dec 2011):

Key report of the

CSIRO Intelligent Grid
Research Program 2008-
2011

www.igrid.net.au
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What is Decentralised Energy (DE)?

Peak Load
Management

Time of Use fariiffs
lce Storage

Interruptible loads Battery StorageN EVs
Power factor c®rrection

lectric fo Gas Hot Water

ss Generation Behaviour

as Generation

Efficient ghotors & chillers

Qfovoltaics ogeneratio

Efficieph Lighting
¥“lent showerheads

Standby Generaiteq

Efficiency Retrofits

Energy

Distributed 6 Efficiency

Generation



The DE Roadmap (in a nutshell):

. Unprecedented electricity sector capital investment is
happening now (mainly in networks)

. Business as Usual is currently delivering:
higher prices, higher bills & higher carbon emission

. Decentralised Energy (DE) can deliver:
lower electricity bills & lower carbon emission

. Removing market barriers to DE requires partnership
and coordinated Government leadership

. Not acting now will lock in higher infrastructure and
carbon costs for decades



D-CODE Cost Curves
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Q. If DE is so good, why is it not happening?
A. Institutional Barriers (= “market failure®)

Lower
COSts

Technology
Frontier

O
/‘@o,}. \\ Institutional
%

Barriers
N
N

10 Lower emissions



Classifying Barriers to Decentralised Energy

Barriers
Technical Institutional
Current | Current Inefficient Payback Split Lack of Cultural
Technology | Costs Pricing Gap Incentives | Information | Barriers
/ /i\ ],
What it costs Y
What it does What slows 1t down

Institutional barriers are crucial

11



Survey of Perceived Barriers

* Do stakeholders agree these
barriers are real?

« Which barriers most important?

* Do different stakeholder groups
see barriers differently?

— 800 stakeholders;
— 200 replies

www.a2se.org.au/images/stories/files/a2se_isf dm
%20barriers%20report%20june%202011.pdf
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MANAGEMENT:
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yrt #2 of the Australian Alliance
to Save Energy Research Project
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Demand Management and
Electricity Networks
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Survey Respondents

Category Respondents # Respondents
Utilities Energy Utility — Network 29
‘ Energy Utility — Retailer 5
Energy Utility — Generator 1
Government Government Agency — Federal 2
. Government Agency — State 20
Government Agency — Local 8
End User Energy Consumer — Commercial 12
A Energy Consumer — Industrial
DM Provider Demand Management Provider 8
Demand Management Consultancy 17
Q Energy Supply Consultancy 14
Other Environmental organisation 16
Consumer organisation 8
Industry organisation 3
Regulator 2
Research Institution 26
Other 28




Disagree

C25. Lack of coordination at state / national level

BE21. Mo DM / environmental objective in Mational Electricity Laws

Neutral

Agr

P12. Time based prices poorly reflect time & location cost of energy |

B19. Utility bias towards centralised supply
S4. Competing priorities in utilities limitconsideration of DR
S6. Landlord-tenantrelationship

55. Disaggregated electricity market - DM benefits hard to capture

R15. Regulatory processes (security, reliability) don'tconsider DR

P11. Lacal peak / network constraints not reflected in power prices

13. Lack of information about network constraints

B18. Lack of state / national government consideration for DR

G9. Utilities have easier access to finance than DM providers

R14. Networks don'tinvestin DIVI unless constraintis imminent

R16. Regulatory Test (RIT) limits assessment of DM

12. Lack of data on costs, reliability, potential from DM precedents

R17. High 5 threshold of Regulatory InvestmentTest restricts DR

G8. Consumers /S utilities vwant shorter DM payback thanfor supply

+ 1~

:L([ .ILa Chaip T ca

Pric

~ack of Carbon

BAU. Elecinadty suppiiers lack expertise / experience with Ui

B24. Electricity suppliers prefer CAPEX to OPEX, DM is OPEX

11. Limited experienced / skilled DM service providers

G7. Lack of capital, fimanciers, funds for DM project proponents

R13. Electricity suppliers profit from electricity sold, DI cuts profits

B23. Consumers want to use powver when & how they choose

B22. Electricity consumers lack interestin saving energy
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Level of Agreement
Top 10 Barriers to DE  pisseree Neutral Agres |

(25. Lack of coordination at state/ national level v *
. é as

B21. No DM / environmental objective in National Electricity Law ’ :

P12. Time based prices poorly reflect time & location cost of energy ‘ ’i

B19. Utility bias towards centralised supply ’ ‘ }/{’

54. Competing priorities in utilities limit consideration of DM . vm(

56. Landlord-tenant relationship . gh

55. Disaggregated electricity market - DM benefits hard to capture “& ]

R15. Regulatory processes (security, reliability) don't consider DM ’ X

P11. Local peak / network constraints not reflected in power prices ‘ .?

13. Lack of information about network constraints p . v,

Stakeholder Type:  Wierase #Utlity mGot aFndUser o DM Provider 1 Other




According to the National Electricity Law...

s. 7 - National electricity objective (NEO)

The objective of this Law Is to promote efficient investment in, and
efficient operation and use of, electricity services for the long
term interests of consumers of electricity with respect to—

(a) price, quality, safety, reliability and security of supply of
electricity ...

16



The NEM Report Card 2011
[ Joemena  Jomoe [ keveeRroRmaNce NDCAOR

Reliability }

Quality

Safety |

In current NEO

KEY: A= Verygood; B= Good; C=Fair; D=Poor; F=VeryPoor; Ungraded= insufficient data




The NEM Report Card 2011
| [owrena Jowoe [ evperroRvANGE NDICRIOR

} Average Supply Interruption Duration (mins/year)

Reliability B

Reliability Unserved Energy (USE)

Security C | Estimated Security Unserved Energy (USE)

|
|
| Security |
Ungraded I Customer Severity Index (CSl) |
|
|
|

Safety | Ungraded | Lost time injury frequency
Residential retail electricity price (c/kWh)

C

Small business retail elec. price (c/kWh)

H” In current NEO

Residential electricity bill as % of h’hold spend

Carbon emissions from electricity (t CO,e/yr) |

Environmental : : —
Carbon intensity of electricity (kg CO,e/MWh) |
performance

Share of renewable energy (% ) |

Electricity savings as % of total electricity

Energy efficiency consumed

Demand

DM programs as a % of peak demand
management

Protection of Proportion of disconnected residential
vulnerable customers on payment plans and pensions(%)

NOT in current NEO

customers Number of 'energy poor' households
Number of complaints per year
Surveyed customer satisfaction
Generation market concentration
Retail market concentration

KEY: A=Verygood; B= Good; C=Fair; D=Poor; F=VeryPoor; Ungraded= insufficient data




SAIDI (Minutes/year interrupted supply)

Criterion: RELIABILITY

KPI: System Average Interruption Duration Index (SAIDI)
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Criterion: Environment

KPI: Greenhouse Gas emissions in the NEM
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Criterion: Environment

Greenhouse Gas emissions in the NEM
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Peak Demand Reduction (MW)

800

Criterion: Demand Management
Peak Demand Reduction

2.50%

50% of av. US Utility DM

700

600

500

400

300

200 -

100 -

- 2.00%

- 1.50%

- 1.00%

- 0.50%

2008/09 2009/10 2010/11
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- 0.00%
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m State Based EE
Schemes

® Energy Market DM

® Network DM

A % of Total Peak
Demand



DG rid The Australian Decentralised Energy Roadmap

Distributed Generation — International Comparison

PROPORTION OF TOTAL POWER GEMERATION FROM DECENTRALIZED CAPACITY
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Capacity grew by 20% between 2006 and 2010



Wild Card 1: Solar PV

Australian solar industry:

» 1031MW installed capacity in 2011
» 9400 Employees in 2010

* Growth rate — 210% 2010-2011

International industry growth rate: 44% annually

Cost of Solar PVs is falling fast

975
N 3 1‘ ‘ ‘ ‘ ‘ ‘ ‘
Average price has
) .
1880 increased due to strong
® demand growth and
& / polysilicon undersupply.
10
[
% /
o Average price decreases \[2006
O 22% for every doubling of 2400 [ 2?08
cumulative capaci |
racty N 20§10
2012
0
01 1 10 100 1,000 10,000 100,000
Cumulative module production, megawatt peak




Wild Card 2: Electric Cars

The Mitsubishi I-MIEV Holden Volt

(16kWh of batteries + (16kWh of batteries +
150 km range) 54 kW electric generator)

Q. How many Volts = Australia’s
total peak electricity demand?
A. ~800,000 (= 6% of the fleet)



What about wild cards interactions? e.g. EV + PVs

Cost of Solar PV: 2001-2011 Holden Volt

5.6 mm
5.4
5.2

% 5.0

d a8

e X

= 4.4

9 4.2

3 4.0

= 38
3.6
3.4
3.2

3.0 — 5
Dec 2001 Jan 2011

(16kWh of batteries +
54 kW electric generator)

Solar is already at grid parity cost
In parts of Australia

What happens when you combine:

cheap solar energy with... “free” battery storage and
abundant local generation?




Victorian EV Market Share

Electric Vehicle Market Share in Victoria
(in response to different policies)

60%
== Combined B
50% P 4
& o == CombinedA
, ,.G'c o
40% - - ?o'“"
— P _es v Feebate
30%
CCM
20%
ToU
10%
° . =+ RE-EV
(o)
R emmBase

2013 2017 2021 2025 2029 2033

Source: Building the Electric Vehicle Market in Victoria: Policy & Technology Scenarios (ISF: 2012)



Wild Card 3:
Empowering consumers (& 3« parties) With data

/- Green Button —Home - Windows Internet Explorer provided by MSN & Bing
@\;} L4 lé http:f v, greenbuttondata.org/ ZI \i’i i X ﬁ Green Button

File Edit View Favorites Tools Help

.7 Favorites | 55 2| http—-www.volker-quaschni... € | Aktuelle Daten und Fakten ... &  Aktuelle Daten und Fakien ... £ | Internet Explorer cannot dis. .. L:_J ISF Team Home - Home € | Energy Action Plan II - IMPL... &  http--www.aema.com.au-pl...

& Green Button —Home I I 3 v B v ) o= v Page~ Safety v Tools v

Green
Button

About How To Adopters Developers Resources

providing affordable, timely
access to energy usage data

The common-sense idea that electricity customers should be

able to securely download their own detailed household or

building energy usage information from their utility website.

Join the effort to give all Americans the access to their own
energy usage information.

Leamn More »
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Where my energy comes from

Going Green
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Conclusions

Network investment is driving rapid rising power prices

Decentralised Energy is the best real prospect to rein in increasing
bills

The is significant Decentralised Energy activity, but small
compared to the potential

Decentralised Energy faces major barriers

Electricity network business have a key role to play in
Decentralised Energy

Regulatory reform of electricity market is essential,

— but slow, and not sufficient

Other policies, outside of the formal electricity market, will be
required if a faster pace of change is desired

31



Questions?

For more information:

= Australian Decentralised Energy Roadmap
= The NEM Report Card

» |ntelligent Grid Research Program
www.Igrid.net.au

chris.dunstan@uts.edu.au

32



Extra slides for reference
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Overcoming Barriers - The Policy Palette

Primary Instruments



Overcoming Barriers - The Policy Palette

Facilitation

Coordination

Secondary Instruments



Information [ g )/ ¢4
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12

10 ce .

Facilitation

13 14

=

5 A

9.

10:
11:

12:

13:

14:
15:
16:
17:
18:
19:
20:

DE Coordination Agency

: Decouple electricity sales

from network profits

Reform National Electricity
Rules

Streamline DG Licensing
Extend retailer EE targets
DE targets & reporting

Resource assessments & case
studies

DE handbook & advisory
service

Network planning info
Annual DE Review

Energy audits & technical
support

Training & skills
development

Streamline network
negotiation process

DE Ombudsman

Public recognition & awards
Decentralised Energy Fund
Reform feed-in tariffs
Carbon Price

Cost reflective pricing
Network support payments



Work
Package

Effective
coordinatio
of DE

Address
infoarmation

Eaps

Policy Tool(s) 2012 2013 2014 2015 2016 2017 2018, 2019, 2020
#1: Establish central DE Momints Develop DFE Annual Report 3 yearly Iyearly
coordination agency |=ad DE Str.ateg.:l,-' = on DE status review review
agency & role Objectives
2y, " o o ry—
#2:“Decouple AER Consult & AER Cnnsultfa Implement Implement V1C Revenus Revrflen Next resulatory
network revenue from >der:|de L June ecide by 2013 MSW June 2,54 Dec 2015 cap effectiveness ;
P, P ’ & =C ' ) round starts 2019
sales va 2012 (MN5W) (VIC & 5A) 2014 operation and adjust
#3: Revise National Consult & . Review
. \ Legislative :
Electricity Law toinclude COnSensuUs effectivensss
. L . amendment
environmental objective buil ding and report
#4,#13: Streamline Dist Draft Enact Review
Gen licensing, connection > Constlt legislative legislative effectivensss
& negotiation processes change Changs and report
#2,4: Evaluate fexpand AEMO review Consider matte Implement Review Review
AEMC/AEMO reviews > DemandSide altside current matters outside ¥ effectiveness effectiveness
Farticipation sCOpe sCope {Seesld)
#Ef: Establish economy- Consult & Announce Feview Feview Feview
wide target for Energy 2velop annual targets and [progress progress targets and
Efficiency targets strategy and report and report strategy
#S:P;xtend and harr'lrmnlse i - : Revien
retailer energy efficiency Isory raft nact progress
targets Committes legislation legislation andreport
#6: Establish c:;llabnrah:e onsult on Sait;:;iit; pRr:;Ir:s pRr:;Ir:s Review pRr:;Ir:s Continue subject to
DE targets with networks
targets [E Fund and report and report Targets and report outcomes
-

#7 Produce DE Case b Nnmma:ce I_T"bl'Sh Evaluation and EffRE'f'E""" Operate Continue subject to
Studi aAgency & pilot case expand adivenass d t -

ueies collect data studies and scope Anarepe Review

, , C It& Imipl rit i .
#8: Provide DE advisary nns.u = Mpiem= Operste Operste i Cortinue sulbject to
. L nomingte stand-alone q T g t Review Bevie

service agency service andrepa and repo Eview



Work
Policy Tool(s) 2012 2013 2014 2015 2016 2017 2018, 2019, 2020
Package
. Enact AEMC rule Improve info Disseminate Review & Feview &
#15: Improve network ) i
lannine inf t' change re Metworl - {mapping and complementary Compare compare
Address planning information Planning & DI outreach) infarmation effertivensss effactivensss
infermation
Maominzte agendy ] i
aps , ) Fublish DE Revigw
gap #10 Annual DE Review Cansult to coordinate & i .
Review effectiveness
colledt data
" , . Review extensio )
#11: Audits and technical > of EEOA/ Green Implement (perate (perate Re«lnen
support Start etc and report and report effectivensss
. . aap analysis & ] R eview
#12: Training & skills nnmmate delivery Filat (Jperate Implement curriculum
development agenmes programs and repart relevance
2 Cunsult en rele Leglslate ne Capacity buildin Cperate Feview and corntinue
#14 DE Ombudsman a structure of ombudsman of ombudsman ;
; and report subjectto outcomes
Ombudsman functions office/s
#15: Pubic recognition Establish Operate and Review :unbr_'g;ﬁ
and awards framework award effectivensss !
autcomes
iton f . - . . P—
. CnsuUlt on fun Establish DE Fund projeds Operate and S.hlfttnfundlng Feview: wind continue Fund
#16: DE Fund el, source & Fund and selec based on Report vianetwork backand cubiect to review
reporting projects perfarmance P regulation refocus Fund !
£17: Reform Feed-in- IMEE review n Enact Revien Caortinue
Tariffs reamlining of legislation Implement Operate Effectiveness subject to net
FIiT faor small Dia and /or rules benefits
Set2020 Transitionto
= : Operate o o Operate Setpost 2020
#18: Pursue carbon price b Implement feci
g F andReport Emissions Emlss.mns and Report Emissions targets
target Trading
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Towards an effective DE policy

Australia’s power bill: ~ $24 billion p.a.
Network Capital Expenditure: ~ $9 billion p.a. ($34m/day)
DE Savings: ~ $2.9 billion (2020)

An Energy Savings Partnership:

> Focus on reducing peak demand and consumption

> Set ambitious collaborative targets with electricity networks
— E.g. $1billion p.a. in avoided capex and consumers savings

> Regular performance reporting by each network

> Savings Partnership Fund to drive actions (say, $300m p.a.)
— c.f. UK £500 Low Carbon Networks Fund

> Any unallocated funds offered to other DM service providers

> Build into “business as usual” via economic regulation (AER)
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Ontario Electricity Conservation and
Demand Management Program

“Ontario invested about $1.7 billion in
conservation programs from 2006 to
2010.

This will save ratepayers $3.8 billion in
avoided costs.”

“new conservation programs ... will require
an investment of about $3 billion over
the next five years.

The results will be ... an avoided lifetime
supply cost of $10 billion”
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LDC CDM Targets

D E tar g et S & # | License Name 2014 Net 2011-2014 Net

. . . . Annual Peak Cumulative
Incentives in Ontario Demand | oY
Savings Target | Savings Target
(MW) (GWh)

1 I.A.Igﬂma. Powerine. 1.280 | 7.370
I 2| Atikekan Hydrolne. 0.200 1.160
Energy Saving Targets 3 Attawapiskat Power Gorporafion 0070 02%
. . . _4i.E‘.|ue=wa.ter Power Distribution Corporation 'IU-GEDi Eg-ggg

5| Brant County Powerlnc. 3.300 !
for Local Distribution 6| Brantiord Powerne. 11380 | 48.920
. . 7 Budington Hydrolne. 21.950 - 82.370
8| COLLUS Power Corporation 3.140 14.970

Companies (LDCs) in

_9 | Cambridge and North Dumfries Hydro Inc. 17.680 | 73.660
" 10 Canadian Niagara PowerInc. 4.070 15.810
Ontario 11 Centre Welington Hydro Ltd. 1640 | 7.810
12 | Chapleau Public Utilities Corporation 0.170 | 1210
13 | Chatham-Kent HydroInc. 9.670 | 37.280
14 Clinton Power Corporation 0.320 1.380
- . 15 | Cooperative Hydro Embruninc. 0.340 1.120
TOtal Targets 2010 14 16 | ELK Energylne. 2690 8.250
17 ENWIN UtilitesLtd. 26.810 117.890
18 | Enersource Hydro Mississaugalnc. 92.980 417.220
1,330 MW peak 19 | Erie Thames Poweriines Corporaion 4280 18 600
20 Espanola Regional Hydro Distribufion Corporation 0520 2.760
21 | Essex Powerlines Corporation 7.130 21.540
6 OOO GWh 22 | Festval Hydrolne. 6.230 29.250
’ 23 Fort Albany Power Corporatien 0.050 0.240
24 Fort Frances Power Corporation 0610 3.640
25 | Greater Sudbury Hydrolne. 8.220 43.710
= 26 | Gnmsby Power Inc. 2.060 7760
LDCs received 57" Guelph Hydro Elecic Sysiems ne~—— i8710" 76530
. . 28 | Haldimand County HydroIne. 2.850 13.300
29 | Halton Hills Hydro Inc. 6.150 22 480
Incentive payments for 30" Hearst Power Distrbution Company Limited 0680 3910
h. . 8 OO/ f 31 | Horizon Utilties Corporation .~~~ 60.360 281.420
32 | Hydro 2000M0c. 0.190 1.040
ac IeVIng over 00 33 Hydro Hawkesburylne. 1.820 9.280
. 34 | Hydro One Brampton Networks Inc. 45610 183.540
their tal‘getS. 35 | Hydro One Networks Inc. 213.660 | 1.130.210
36 | Hydro Ottawa Limited 85.260 | 374.730

http://www.oeb.gov.on.ca/OEB/ Documents/EB-2010-0215/Conservation%20and%20Demand%20Management%20%28CDM%29 Code.pdf



Queensland Energy Conservation and
Demand Management Program

> |n 2009/10, Qld Govt allocated $47 million for
demonstration projects

> |n 2010, Energex and Ergon sought and were
allocated ~$220 million for Demand Management
programs from the Australian Energy Regulator

> Energex and Ergon now have extensive plans,
teams, budgets and targets in place to reduce
demand growth and support DE.
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energex MW targets for 2010-2015

positive energy

160
EmDemand and Energy Data
B Reward Based Tariffs 144MW
140 B Centre of Excellence
B Hot Water Optimisation
B Conversion to T33 HWS
120 Pool Pump DLC
Energy Conservation Community 102MWY
Air Conditioning DLC
100
BDM for C&I
” 68MW
&0
%0 —
=0 —
2010/11 2011/12 2012713 2013/14 2014/15

http://www.energex.com.au/network/network prices/pdf/Energy%20Conservation%20&%20Demand%20Management.pdf
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