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Components of P4

Cost and potential of Distributed Energy (DCODE)
(Network) Benefits of Distributed Energy (DANCE)
Institutional Barriers to DE

Policy tools: How to facilitate DE?

Distributed Energy Roadmap



IGrid Proposed Distributed Energy Roadmap

Simplified Roadmap Components
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Barriers Analysis

(Working Paper 4.1)

A

DE Technology
Assessment: <
Costs, Scale, Limitations
/\ ,ﬁ
DCODE Model Potential Status
(current and (current and
(Working Paper 4.3) future) progress)
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Institutional Barriers

What obstructs
cost-effective DE?
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Avoidable Network Costs Optimisation & Outputs:
(time and place) Costs, Prices, Emissions

A 4

Recommendations
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Policy Instruments

Can institutional barriers be
effectively overcome?
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Policy Palette

Q (Working Paper 4.2)
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What is Distributed Energy (DE)?

Peak Load
Management

Time of Use taiiffs
lce Storage

Interruptible loads Battery StorageM EVs
Power factor cqrrection

lectric to Gas Hot Water

Biomass Generation Behaviour

as Generation

Efficient ghotors & chillers

Qtovoltaics ogeneratio

Efficiept Lighting

i¥¥lent showerheads

Standby Generatieg . :
Efficiency Retrofits

Energy

Distributed Efficiency

Generation



Cost and Potential of Distributed Energy

See Working Paper 4.3

www.igrid.net.au
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intelligent grid

Description and Cost Of Distributed Energy
(D-CODE Model)

=
- Ly
Cost of Technologies to Vleet Energy Demand =
e
300 =
m
=
b
==
o [
—_ m
250 T
x i
= =] £
: : :
5 £ 5
= 200 = 2 5
E o ) Py ©
= E = o L
& n o = & w3
23 s B = = 0
& G = £ = = e
& 150 = S R = =
u - o bw o £ a
- 2 o s £ & 3 2
[} = o o o Bl =
=1 o [} o 4+ =] =
e = = Pt m 3] )
2 z s £ z ©
8 100 S - = =
5 b E‘E T W
o o _ =
P = = m =
S i w = =
= ™ = 5
w o = =l
50 = T = o
= £ = -
g = ‘i
= 3 o
£

40 50 a0 70

Generation Capability (Twh "y}

@ aAnnualised Capital & Fixed Cost [(3/MWh) Ovariable Fuel Cost (SR h)

B Annualised Metwork Capital (57800 k) @ Costof CO2 (278 h)



[}
]
o
W
> )
| - [[oo2dap)
e [R03 [BIRLIBANS m
- T i
= z
E (131 =
= s
© S s &
= "
()] o 5 E
o = o
r —
> v 5
b m:_WEmmw 3240 pauIqWan E
- — ge— m m
— & =
1] -
2 1] @ | JREMIH [2RURpISAY F Z
- — P m =
A O . 2 1
M Q s &
e Q 2 g
Oy 2 i
o aulgan L seg 3347 uado m M
+ . u =
S D ) o . w
O s i
O -m W m
OO0 ¥
1 r— U0 3RJ3UFEA0 |2 UAPISE i
d m 3 D[R RURpISY @
D 10 [JEAFUREDT R 124307 = m
C ~ £ o =
a ﬂ UoesauaE o] |BLShpU| . 8
=)
n _.__” AIUINYT ARIBUT |RUIpISaY m
Q AIU3NI1YT AEARUT||R12MIMED 3
@) - g =
el . — A AIUF|I1YT AEI3UT R LIISNPU| o =
E t D ™ -
m p w JUIWAFRUR Y PUBLIA [RLISNPU | |B12430ma]
d,_n“ " —
m m C WO [JRIFUID AQPURYS |2 LASNPU| R | 1243MIWAD -
7))
-+ Q @ & 3 7 5 3 g
: o o o o o o o

(AW S) aaqueiens jamod jead Jad jso)

i




IGrid

Potential Benefits of Distributed Energy

Lower costs

Lower greenhouse gas emissions
Increased reliability

Managed peak load

Enhanced social equity and access

Avoided generation costs
Avoided network costs

- See Working Paper 4.4 (forthcoming)
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Figure 1.1 Composition of a typical NSW electricity retail bill under final
determination, 2012/13

rRetail margin, 5.4%
Energy + CPRS

Retail costs, 4.8% r
| 41%

/ Energy, 27%

- CPRS, 14%

Network charges,
49%

Note: Figure shows composition of a typical bill averaged across the 3 NSW Standard Retailers for a customer
consuming 7000kWh per annum.

Source IPART Review of Regulated Retail Tariffs 2010-13 (March 2010)
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 iGrid

“Residential electricity prices have increased

by about 40 per cent over the last three years
and are forecast to increase Iin the order of 30
per cent in the next three years to June 2013.”

- Martin Ferg USON, Weekend Australian, 2 April 2011, p.4

A $20 per tonne carbon price is forecast to
Increase electricity prices by 10% (and petrol by 4%)

© Institute for Sustainable Futures, UTS 12



(bigger and sooner than National Broadband Network)
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Network Capital Expenditure (>$9b p.a.)
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The network infrastructure to bring the power form new MtPiper and bayswater to consumers is about twice the cost of the power stations themselves


I e s
N A O @

(IR
o

Electrcity Price (cents/KWh)

. pushing power prices up steeply
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Energy Australia Indicative Network Charges

Regulated Retail Tariff
(up 21%)

Network Prices

=+=Domestic

=& ow Voltage
Business

08/09 09/10 10/11 11/12 12/13 13/14
Year

[WEnergy Australia, Revised Regulatory Proposal and Interim Submission, January 2009, p. 190



Where, when and what i1s the network value in
Distributed Energy?




Available Capacity
Sydney, 2014

ntegral Energy & Energy Australia
Distribution Zones

Cammp belkown

Bosgey Path S et Gragille

Halswwathy
. Militany

; T stme ad

Famatta

Grey“slan-e;ﬁ..lﬁm .
“El'l,l,l ]

L@:-:-rnbe =

Resenie

Ll .Ip-{
- Horme bushig

M atio

i

Hur stville Mo
Blakehup=t

Fu-ring- gai Chase

g1l po
al Fark
B Wby W st
Pt ling I'-'H‘
FE = ..1- Bay
i3reen Sq-
Available Capacity
MVA

Data Sonce : tegral Eve gy ESDR 2009 oz
Evergy Snitalla EZDR 200940

T

]
=

-

| @ UTS 2010

Caordinate System: GC5- AGDES

Fulums Author Institute for Sustainable Futures



Mungerie Park 371-%
Ihille 30

Morth Glendinming 28 ‘Ewng b

.nside 458

Prospect (Cost THD s"”“d 2

.Greyslznes anille 47 37

‘\l\éﬂ'-erill Parh Wast 2.2

ey Park 322
o
‘nnyrigg 30

herwood 107 -
Homepush STS
Lideomb
4.2

South Granil

i L
L 1
™

ing Morton 165
té ‘non Parke 1368 .
) E bo arebanid, 14.7 hilpema 5
&
I:
o L
Hal s arthiy
i
L i e
Tt hnto <
a .
-y hidliary
‘hpean 33k TE LG4
GELNTE 16.5
Fesere
[l nkegral Eremgy Zrule Tem o)
Data Sonrce ! liteg ral Eve gy ESDR 2009
Exergy Anztalla ESDR 2009010 o 25 5 10 15 21}
[ =—  ———————
@ UTS 2010 Kilometers

Parrarnatta Wiest ?3.‘&.
: : ¥
+

—— - -
— ‘! LA ' nkgral By St-rllc! Temlkry .;-‘ Brergy Au ralla Senic
Network Proposed Investm ent i
Sydney 2009 -2014 i
tegral Erergy and Enengy Australia O stibution Zones ‘neyard S }.
el
hurst 2003

‘Beacon Hill-1

Y

PACIFIC

Killamey 1

ar

"

.Ioughb\,r 540

& .
e adowbank &
..*_'

.

OCEAN

e

irathield ST5 23

Homebush Bay 7
I S

Rose Bay 104

Erfizld

_D.lILuich Hill 4 ‘ireen Square T

terbury TS 71
=l x b ctadon dugmentaton ‘ar
Arope cals-To il Co st nysstment
- e F @ - milllanj Recuirsd
Ly = -
Hurstlill acth 41 L o o Botany . B0-104 @ =dsting
weny oo d A 2008
‘ﬁ . 30 -0 L
hatra & i
. ® - » 201
e 3-13 o 01z
¢ 23 @ 013
. o » 4
TWhe b matn
was hivik 1tho cost it
1) valE s We B ghed b =N
LR TR -0 AT H
=== IV @ IE el § BN ey ANEtalh o 1
[0 natbual Parks
S i baonnclary
MHote: Locations of new s ubstations
are approximate only

Integral Energy ! Energy Australia Sydney Zone
Substations Proposed Inwestment by 2014

Coordinate System: GC5- AGDES
Author Institute for Sustainable Futures




z

— B e~ - -
] Ti =g 'll CE _""'.'i'l.'“'l'. E .'r L = W oilr, e 4 7
Marginal Deferral Value - = " Eneng IS Lary : g S N
4 ,

ANNUAL , . |

ntegral Emergy & Energy Australis 1 :_t ] = Y -_"' A

Distribution Zones : 4 ; o &

ME: Im=zge i= illustrative only* ot

L

2009
$/KVA YT

o
[ Jo-=0

[ |s0-1s0

| |1s0-300

[ | 300-s500

| | s00-1,000

I =1000

- Parks & reserves

" mage iz based on real inwe stment
and peak load data but indicative
dailyand manthly load variation

| @ UTS 2010

Caordinate System: GC5- AGDES
Author Institute for Sustainable Futures
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Status of Network DM

Survey of Electricity Network Demand
Management in Australia (SENDMA)

commissioned by the Australian Alliance to Save
Energy (A2SE)

ISF/UTS with Energetics, Climate Works and
Energy Futures Australia

Funded by DECCW (NSW), DPI (Vic), NEM
Condsumer Advocacy Panel in conjunction with
|Gri

SENDMA is part of Stage 1 of a larger research
project on DM and Networks
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Proposed Distributed Energy Roadmap

Simplified Roadmap Components P

Barriers Analysis

(Working Paper 4.1)

DE Technology A
Assessment: < Institutional Barriers
Costs, Scale, Limitations
TN — What obstructs
DCODE Model Potential Status cost-effective DE?
(current and (current and
(Working Paper 4.3) future) progress)
y
Jv Policy Instruments
Assumptlons & Can institutional barriers be
Scenario Analysis N ;
effectively overcome?

v 4

Avoidable Network Costs Optimisation & Outputs: /‘\

i Costs, Prices, Emissions _
(e emel Hlees) ( Policy Palette
v Q (Working Paper 4.2)
Recommendations \/

DANCE Model

(Working Paper 4.4) 1
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oadmap Report

(Working Paper 4.5)




IGrid
Why Survey Network DM?

> To understand current practice:

— What is happening, what is it delivering, what
does it cost

> To share experience and lessons

> To raise awareness of potential, barriers and
solutions:

— among policy makers, utilities and community
> To establish a baseline and test an approach

> You can’t manage what you don’t measure.



Survey Responses

ActewAGL Received SP Ausnet Received
CitiPower Received Transend Received
Country Energy Received NT Power & Water Received
Electranet Received ETSA Received (2010 only)
Energex Received Jemena Received
Energy Australia  Received Ergon Received
Horizon Power Received United Energy Received
Integral Energy Received

PowerCor Received Aurora Energy Not yet received
Powerlink Received

Transgrid Received

Western Power Received
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Caveats

> This Is incomplete data
— Not all network businesses have responded
— Not all current projects reported
— Not all projects have reported complete data
> There may be errors

> Part of the point is to start the analysis. We expect it to be
Imperfect.



US Utility Demand Management (DM)
- Actual Peak Load Reductions

40000 Total Aust. NEM Summer Peak Demande e e« «p

35000

= 4.4% of US Peak Demand eeececeecp
30000

25000

20000

Peak Load Management
15000

10000

MW Peak Demand

Energy Efficiency

5000

(Sources: US Energy Information Administration &
AEMO)
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Energy Savings (and Generation)

By technology
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ENERGY 2009/10
FINANCIAL YEAR
QLD 	51,503 
NSW 	75,470
VIC 	46,895
SA 	14,145
TAS 	10,704
Total 	198,717

WA 	23,000   ???

Total 	225,000  GWH p.a. final demand 

http://www.aemo.com.au/planning/0410-0002.pdf 
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Demand Reduction

By technology

By state
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Expenditure on DM with NSW FIT

By technology

$M per annum
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Expenditu re on DM
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Deferral and savings from DM
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Cost Effectiveness - energy
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Cost Effectiveness - demand

By technology and state
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By technology and state
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Projects Summary

Number of projects by state
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> Future Surveys:
— Systematic, consistent, regular?
— Who to manage?
> The Future of DM and Networks:
— Core or marginal activity ?
— Obligation, business opportunity or neither?
— Cost or profit centre?
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Perceived Barriers to DM Survey

> To reality check proposed barriers from analysis
— Do stakeholders agree these are barriers?
> To assess perceived relative importance of barriers.

> To improve understanding of different stakeholders
perspectives
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Classifying Barriers to Distributed Energy

Barriers

Technical Institutional

Current | Current Inefficient Payback Split Lack of Cultural
Technology | Costs Pricing Gap Incentives | Information | Barriers

] 1

| )

What it costs Y

What it does What slows it down

Institutional barriers are crucial
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Institutional barriers

Lack of
information

Cultural
barriers

landlord/ tenant etc
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Survey Respondents

Category

Other

Respondents

No. of Respondents

Energy Utility — Network 29
Energy Utility — Retailer

Energy Utility — Generator

Government Agency — Federal 2
Government Agency — State 20
Government Agency — Local 8
Energy Consumer — Commercial 12
Energy Consumer — Industrial 2
Demand Management Provider 8
Demand Management Consultancy 17
Energy Supply Consultancy 14
Environmental organisation 16
Consumer organisation 8
Industry organisation 3
Regulator 2
Research Institution 26

Other

28




11 Limited experienced / skilled DM service providers

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

13 Lack of information about network constraints

S4 Competing priorities in utilities limit consideration of DM

S5 Disaggregated electricity market - DM benefits hard to capture

S6 Landlord-tenant relationship
Lack of capital, financiers, funds for DM project proponents
Consumers / utilities want shorter DM payback than for supply
Utilities have easier access to finance than DM providers
Lack of carbon price
Local peak / network constraints not reflected in power prices
ToU tariffs don't represent time / location cost of energy
Electricity suppliers profit from electricity sold, DM cuts profits
Networks don't invest in DM unless constraint is imminent
Regulatory processes (security, reliability ) don't consider DM
Regulatory Test (RIT) limits assessment of DM
High S threshold of Regulatory Investment Test restricts DM

B13 Lack of state / national government consideration for DM

B19 Utility bias towards centralised supply

B20 Electricity suppliers lack expertise / experience with DM

B21 Absence of DM / environmental objective in National Electricity Law

B22 Electricity consumers lack interest in saving energy

B23 Consumers want to use power when & how they choose

B24

C25

Electricity suppliers prefer CAPEX to OPEX, DM is OPEX

Coordinated approach lacking at state / national level
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Institutional barriers

Lack of
information

Cultural
barriers

landlord/ tenant etc
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Extent of Agreement

—

Neutral (0) Agree (1)

Confusion >

SplitIncentives

Inefficient Pricing of Energy

Regulation

Imperfect Information

Payback Gap

Cultural Bias




Disagree

C25. Lack of coordination at state / national level

BZ21. Mo DR/ envirommental objective in Mational Electricity Laws

P12 Time based prices poorly reflect time & location cost of energy
B19. Utility bias towards centralised supply

S4. Competing priorities in utilites limitconsideraton of DR

S6. Landlord-tenant relationship

55. Disaggregated electricity market - DR benefits hard to capture
FA15. Regulatory processes (security, reliability ) don’t consider DR
P11. Local peak / netwvwork constraints notreflected in powveer prices
12, Lack of information about network constraints

B18. Lack of state / national govermment consideration for DR

GO, Utilities have easier access to fimance thlan DR providers
FE14. Metworks don'tinvestin DM unless constraintis imminent

R16. Regulatory Test (RIT) limits assessment of DR

12. Lack of data on costs, reliability, potential from DR precedents
R17. Hish S threshold of Regulatory InvetsmentTest restricts DM

GE. Consumers /S utilities vwant shorter DM pavyvback than for supply

P10. Lack of carbon price

B20. Electricity suppliers lack expertise / experience with DI

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

11. Limmited experienced / skilled DI service providers

G7. Lack of capital, fimanciers, funds for DR project proponents
R13. Electricity suppliers profit from electricity sold, DR cuts profits

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

B22 Electricity consumers lack interestin saving energy
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CDrisagree

Meutral Asree

C25 Coordinated approach lacking at state
national lewel
B21 Absence of DN environmental objective in
MNMational Electricity Laww

Bl19 Utility bias towards centralised supply

S6 Landlord-tenant relationship

Sa4 Competing priorities in utilities limMmit
consideration of DM
R15 Regulatory processes (security, reliability )
don't consider M
P12 Told tariffs don't represent time / location
cost of enargy
55 Disaggregated electricity market - DM
bernaefits hard to capture
GO Utilities hawve easier access to finance than
DM providers
R14 MNetworks don't inwvest in DN unless
constraint is imminent

13 Lack of information about network constraints

P11l Local peak / network constraints not
reflected in power prices

Bl&8 Lack of state / national governmeant

consideration for DN

GS Consumers J utilities want shorter DM
payvback thhan for supply

R17 High S threshold of Regulatory Invetsmeant

Test restricts MW

P1O Lack of carbon price

R1G& Regulatory Test (RIT) limits assessment of
2 A1
R1=2 Electricity suppliers profit from electricity
sold, DM cuts profits
B20O Electricity suppliers lack expertise /
experience with DM
B24 Electricity suppliers prefer CAPEX to QOPEX,
v s OP EX
GV Lack of capital, financiers, funds for DM
project proponents
12 Lack of data on costs, reliability, potential from
oM precedents
11 Limited experienced / skilled DM service
prowviders
B22 Consumers want to use power when & how
they choose
B22 Electricity consumers lack interest in sawving
energy
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Policy Tools to Move the Market
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The Policy Palette

Primary Instruments
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The Policy Palette - “PIRFICT”

Facilitation

Coordination




~iaria 20 Policy Tools for DE

D'c

Facilitation

1: Decouple electricity sales
from network profits

2: Reform National Electricity
Rules

3. Streamline DG Licensing

4: Carbon Price

5: Cost reflective pricing

6: Network support payments
7

8

9

Information

: Distributed Energy Fund
Reform feed-in tariffs
Public recognition & awards

10: Streamline network
negotiation process

11: DE Ombudsman
12: Annual DE Review

13: Training & skills
development

14: Energy audits & technical
support

15: Network planning info

16: DE handbook & advisory
service

17: Resource assessments &
case studies

18: Extend retailer EE targets
19: DE targets & reporting
20: DE Coordination Agency

Targets

11



Targets

20 Policy Tools for DE

Information

5/
Facilitation

11

15:
16:

17:

18:
19:
20:

Decouple electricity sales
from network profits

Reform National Electricity
Rules

Streamline DG Licensing
Carbon Price

Cost reflective pricing
Network support payments
Distributed Energy Fund
Reform feed-in tariffs

Public recognition & awards

: Streamline network

negotiation process

: DE Ombudsman
: Annual DE Review
: Training & skills

development

: Energy audits & technical

support
Network planning info

DE handbook & advisory
service

Resource assessments &
case studies

Extend retailer EE targets
DE targets & reporting
DE Coordination Agency
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Towards an effective policy package for DE

> Reducing upward pressure on electricity prices via:

> An Energy Savings Partnership with electricity networks
* Focus on reducing peak demand
* Collaborative targets and regular performance reporting

« Partnership fund to incentivise energy savings actions
and Demand Management

55
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Proposal for ACCEDE

Recognition that a permanent research ‘centre of
excellence’ for Energy Efficiency and Decentralised
Energy is warranted, given the opportunity

Building on A2SE’s networks and ISF’s capabilities
International linkages and networks

ACCEDE prospectus now available for comment and
foundational financial supporters being sought
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Proposed Distributed Energy Roadmap

Simplified Roadmap Components P

Barriers Analysis

(Working Paper 4.1)

DE Technology A
Assessment: < Institutional Barriers
Costs, Scale, Limitations
TN — What obstructs
DCODE Model Potential Status cost-effective DE?
(current and (current and
(Working Paper 4.3) future) progress)
y
Jv Policy Instruments
Assumptlons & Can institutional barriers be
Scenario Analysis N ;
effectively overcome?

v 4

Avoidable Network Costs Optimisation & Outputs: /‘\

i Costs, Prices, Emissions _
(e emel Hlees) ( Policy Palette
v Q (Working Paper 4.2)
Recommendations \/

DANCE Model

(Working Paper 4.4) 1

N~ — (R/d-R\>
oadmap Report

(Working Paper 4.5)
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Chris Dunstan
chris.dunstan@uts.edu.au
Tel: 02 9514 4882

Thanks to:

Ed Langham, Chris Cooper, Katie Ross,
Nicole Ghiotto, Nicky Ison, Jay Rutovitz,
Stuart White, Lou Boronyak
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