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* Electricity tariffs (rates)
* Community energy
 Electricity market design

* Renewable energy in developing
countries

* Energy data

* PV on apartment buildings

* Open source modelling tools
* Tariff tool
* Capacity Expansion Model
* Nemlite
* NEMOSIS
* Local electricity sharing
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http://www.ceem.unsw.edu.au/

Overview

* Context — voltage management and distributed solar PV

* Specific issue — how much PV is being curtailed?

* Findings — using ‘in field’ data as an evidence base

 Implications — what are our objectives in a DER future?
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Network voltage management and distributed PV
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Network voltage management and distributed PV
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Network voltage management and distributed PV
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Network voltage management and distributed PV
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Is PV curtailment an economically efficient outcome
compared with ‘network solutions’?

How are consumers with PV being impacted by this issue?
(Is curtailment equitable?)
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South Australian case study

* 33% dwellings have PV installed?
* ~60% have air conditioning?

* Maximum summer day 27 - 46°C
(80-114 °F)3
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South Australian case study
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Network regulation
* Five year regulatory periods
* Building block framework
* Performance based incentive schemes 30%
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South Australian case study

33% dwellings have PV installed?

~60% have air conditioning?

* Maximum summer day 27 - 46°C
(80-114 °F)3

* Network regulation
* Five year regulatory periods
* Building block framework

* Performance based incentive schemes 30%
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‘Distribution Market Model’ key principal: 5
* ‘facilitating effective consumer choice’
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Method overview and data
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Method overview and data

Input data:
Solar PV generation 5 -
170 distributed PV systems

Located in Adelaide (SA capital)
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Method overview and data
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Findings

‘Spilt PV’

* 460 kWh in March 2017 for sample of
distributed PV systems

* Upscales to ~7.3 GWh p.a. across South

Australia

~50.6 — $1.8m AUD p.a. lost value

Chapter
S0 oot ot g

13.3

Understanding our customers concems
Flring e Beacine g 2 Ttk pegbroans crsalltion
A

Businss S ubr :

+ e reogree chat the signifcar T nerease n sclar Py
Qoo has Gt ST IS for S3PH 17 Meraging
e T s e (41 ek, panienon g in o

. P pla 1 writon the
Mot s e i
veltans mo-itaring devices st a transtorier [esel, Weile
el ol i il o e ol et

I, i, oo

¥ e
P o et sears and beyrnd.
This d

abme ol i o
ermsr e anaud Uarlesi®

cortest that
R s a1 b i
Criermag bk b shis SN‘U\WH. @
e L zower suppl m an quaity
S i e oo s

© LTINS A LN TG less eI I r2epnss T

e et St i v e ol o
sl gy o due IR
sonk it the Sate Gesemment e ird 2 52

mesting n

sl st A gere i, acselonateed by ot
e e

o cuatomans e chang ng the way fhey usethe netuork
it thair consireied wpsake of salar ' and cther

13.4

i Power Networks' response to consulestion,

aret thrs wall ros "
o

e vebmen e i)

P 11 3675 0 i it i 1
e Directior and

ke ngrededts ensbis, veaiads gem

o eedee
ety o bt neeerk. S staners supporied
uparading 12 shserbunan neranrk o sncbls te way
vkl il ke o mre EPR

1332

Intequating sustomer feedback inte our business
planning procass
T gl
tha st 10 a0 2 fanga o by mmm aption e

IEtes 1t g 2o prs e

170 actres manage mertand menrtonng ofthe L
il ek bl ndsereae et s o <
dupararieine
hetiarln r2sponss ta custzmer and techng [ogical hange.
Hore autematcsd sontrols e o Tewnls ors
vk sl i s g

Biss St o

cenliena il enmen Thess

mwwmmm b v e e

n e
Preitis 015 1 e

e mestmants ncluded.
ey i seles et piswita e 15 nensork 6

pill . civny sy
* in ikl 1 jofbent sine e
oA Lt 3

atweal meter g 1 s,

S e ks as deselaped & Sinanter etk
strategy” thet s out a caordi e appr-arh e
e e sens 0 e

reabily
AL T AR/ SR RMTAL

i

+ bl s ,(.n s
i the. et

+ nable. twenty febmorkthanugh st it

sl loem g

ez
st ot ruw el e s
e cuvierret e

5 Pt Hetrbs L aliady L impoitant

and prepare

vie cemmienced

1333

tions and Prioritis

o
0 2020 ceonsultation dosument
e ety et B 20, 11 onoc
wontsall gt dectnent Wil et 1 s ing poser
PPl taests wol:age a1 uality standards’ osre:

ALl e e <
o e b

Sy Contr (SCADA
ard an neba e DSt buticn Viarage e S50 1 {ADMIS).
1rwst systens provice the acktc
ol rerrzne moncerng, Speration and conceel of the
clsstricty etk the 2, which wil be sporatansl by
o, il e e bt gl i b el
o rnarien ok sl ies 211 T2 s

£
5

ot

Chapter 13

Fronsally bkt =

| s1am

q benstts
5

e
it
withregane

sk hat can
Ieferenzes o 007

1
Wil

S8 Bawar Nstwarks Fa ko Prursal 7015 750

Centre for Energy and
Environmental Markets



https://www.aer.gov.au/system/files/SAPN%20Regulatory%20Proposal%202015%E2%80%932020.pdf

Findings

‘Spilt PV’

* 460 kWh in March 2017 for sample of
distributed PV systems

* Upscales to ~7.3 GWh p.a. across South
Australia

~50.6 — $1.8m AUD p.a. lost value

* Indicative ‘network solution’
$112m AUD capex
S1m AUD opex

~$9.7m AUD p.a.
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https://www.aer.gov.au/system/files/SAPN%20Regulatory%20Proposal%202015%E2%80%932020.pdf

Findings
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Findings
Cost comparison for 30 most impacted
consumers

$400 40%

\ This unlucky
consumer lost ~¥25%

of their generation!
$200 20%
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$300 30%

Annualized cost to
consumer

Generation curtailed

S- L 0%
Individual consumer
[ 1Approximate revenue loss per customer
---- Approximate network solution cost per customer
---- Approximate 3kWh battery cost
+ Percentage generation curtailed
* Network solution make sense for only 4 - 17% of PV customers studied
(assuming a successful fix)
* Compensation? High PV penetrations in the future?
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Choice
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* This consumer is effectively being prevented from using their solar
generation ‘behind the meter’
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* This consumer is effectively being prevented from using their solar
. generation ‘behind the meter’
ChO|Ce * Can self consume when load > generation, however in high
penetration cases, even this may not be possible.
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* This consumer is effectively being prevented from using their solar
. generation ‘behind the meter’
Ch0|ce * Can self consume when load > generation, however in high
penetration cases, even this may not be possible.

Should consumers be able to influence their ‘behind the meter’
load profile using their own generation?
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Implications and thoughts

“To what extent should efficiency be compromised in the pursuit of equity?’

- Y. Varoufakis, Foundations of Economics

Network solutions, cross subsidisation and equity concerns — ongoing!
* Curtailment cost to consumers with PV
* Network solutions paid for collectively
* Translate ‘open access’ arrangements from transmission system ?

May prevent DER participation in the broader power system ?
* Limits on VPP, distribution market model etc.
* Challenge of managing legacy systems

What do we expect from our electricity system?
* ‘Right to export’? Asymmetry in treatment of load and generation
* Rights and responsibilities of consumers, utilities and aggregators?

An evidence base is required to inform policy making
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Thank youl!

Naomi Stringer (n.stringer@unsw.edu.au)
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https://github.com/UNSW-CEEM
https://www.linkedin.com/company/ceem.unsw/
https://www.facebook.com/CEEM.UNSW/
https://twitter.com/CEEM_UNSW
mailto:n.stringer@unsw.edu.au

	On equity in a distributed electricity system��Fair voltage management in South Australia
	Centre for Energy and Environmental Markets, UNSW
	Overview
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Network voltage management and distributed PV
	Slide Number 28
	South Australian case study
	South Australian case study
	South Australian case study
	Method overview and data
	Method overview and data
	Method overview and data
	Method overview and data
	Method overview and data
	Findings
	Findings
	Findings
	Findings
	Findings
	Findings
	Findings
	Findings
	Findings
	Findings
	Choice
	Choice
	Choice
	Choice
	Choice
	Choice
	Implications and thoughts
	Slide Number 54

