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Key messages

Australia a leading jurisdiction for distributed PV deployment, and
hence integration lessons

Some seemingly manageable technical challenges in the LV
network including voltage, but management not just PV issue

Relatively recent appreciation of security challenges with
distributed PV during major power system ‘events’

Economics — marginal energy + network value declines with
higher PV penetrations, as with all generation technologies

‘follow the money’ - commercial impacts of PV deployment on key
iIndustry participants, especially networks, highlighting limitations
of present retail market arrangements

Recent growth in Australian utility PV highlighting the complex
economics, wider context of PV’s future — large, small or all PV?
Also the role of new technologies including Energy Storage, DR



Distributed PV
still a modest
contributor to
Australian
electricity
generation,
renewable
generation
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(Australian Energy Statistics Update 2017)
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out growing

rapidly
- World leading residential

PV penetration

= ~15% new Residential PV
Includes energy storage

Australia’s residential PV penetration
(Australian Clean Energy Council, 2018) (Finkel Review into NEM Security, 2017)
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‘significant proportion of installed capacity

Generation Entry and Exit in the NEM
(AEMC/CCA, Towards the next generation, 2017)

NEM generation capacity — existing, committed, proposed
(AEMO / ENA, 2018)
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buted PV installation rates steady

Australian monthly PV installations
(APVI Solar Map, 2018)
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AEWO ) ENA, 2015)
ausible
narios
or PV and
storage see
more coming
... and
potential
Implications
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Household PV Penetration by Local
Centre for Energy and Government Area (4PV/ Live Solar Map, 2018) SW
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Residential PV performance variability
(Berry, 2016)
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(ENA Connection Guidelines, 2018)
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e a key Issue ... but shared outcome

(Stringer, APSRC, 2018)
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Power system security implications

= Distributed PV now a significant power system level
contributor to total generation at key times

= Has proven valuable during
some extreme heat peak
demand periods

= Has poorly understood behaviour during ‘extreme’ events

PV contribution to South Australia demand
(APVI Live Solar Map, 2018)
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onse to a
E—power
system ‘event’

Sample distributed PV response
(Stringer et al, AEMC submission, 2018)
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economics

~— environmental
value greatly
Increasing
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PV economics — network value complex,
highly context specific
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Estimated Zone Substation peak demand
reduction with increasing PV penetrations
‘“l““ I |“ (Haghdadi, IEEE Trans. Sustainable Energy, 2018)
Iy \I““III\IﬂlNI\l\II\ |||I || | || e
im
AT IIIII|| e ——

—"«':'1—|'~c:'1—| 1—|'-C'1—|'-':'1—|'-':'1—|'-C'1—|'-':'1—|'-C'1—"~':'
v NDOND - I~ GRSy O D D
— —

o

10

Peak reduction (%0)
n

111
116
121
126
131
136

NSW’s Ausgrid Zone substation

IEA GIVAR Event - Lessons from distributed PV uptake in the Australian NEM




¥ e
o Centre for Energy and

Environmental Markets

UNSW

Two market ‘worlds’ for PV inte
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Outhred, 2020) Centralised
Renewables

eg. Wind, CSP

THE LInIVERSITY OF NEW SOLITH WALES
SSSSSS ¥ & AUSTRALIA

gration
Distributed
Renewables
eg. PV, CHP
Retail
sector

Retall
Markets

Intentions, Multi-regio
offers & )|five-minute
payments energy
& FCAS
<ash flow|\_ marlf\?ts
AEMO:

arket & syste

/

'éash flow l' 'l

> dsion———1

dtrations Int

|

Distxibution
seclor




Centre for Energy and
Environmental Markets

ommercial
. ectives
r retaill

‘consumers’

THE LiniVERSITY OF NEW SOLITH WALES
SYDNEY & AUSTRALIA

International retail electricity price comparison
(ACCC Retail Price Competition Inquiry, 2017)

Australian residential energy prices index
(Australian Energy Statistics Update 2017)
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follow the money, particularly falling revenues from
‘households with PV, perhaps soon with battery systems

(Oliva et al, 2015)

Cost Reflective Pricing - problem or panacea or something else?
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A new direction for network tariffs

Australian
Energy
Market
Commission

Home Australia’s Energy Market «+ Energy Rules - Market Reviews & Advice

Home = News = New rules for cost-reflective network prices

New rules for cost-reflective network prices

27 November 2014

The National Electricity Rules will be changed from 1 December 2014 to require regulated network
companies to structure their prices to better reflect the consumption choices of individual consumers.

Under these changes, network prices will reflect the costs of providing the electricity to consumers with
different patterns of consumption.

The new rules follow extensive consultation over the past year, and take into account submissions
received when the draft rules were released in August.

AEMC Chairman John Pierce said the prices we pay for electricity would actively respond to the different
ways people choose to use it under these new rules.

“These changes put consumers at the centre of future decision-making about energy,” he said.

“‘By having prices that reflect the costs of different patterns of consumption, we are giving consumers
clearer choices as we develop a more efficient, incentive-based network regulation framework.




Will new cost-reflective tariffs efforts help?

= Which costs — past, present or future?

— Future costs and benefits are key for transformation, past costs the
key incumbent consideration — hence treatment of residuals

— And what of location specific costs?

= For future costs, is Long Run Marginal Cost (LRMC) a truly
meaningful and actionable concept for networks?

= What of transition?

— Metering capabilities

— Social expectations, hence political realities

What of integration into broader end-user industry interface?

— Does it matter if N/W tariffs aren’t mirrored in retall tariffs?
= Theory says no as ‘someone is paying them’; but in practice?
— Does it relieve DNSPS of obligations to engage with energy users?
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‘coordination’ paths forward
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Key messages

Australia a leading jurisdiction for distributed PV deployment, and
hence integration lessons

Some seemingly manageable technical challenges in the LV
network including voltage, but management not just PV issue

Relatively recent appreciation of security challenges with
distributed PV during major power system ‘events’

Economics — marginal energy + network value declines with
higher PV penetrations, as with all generation technologies

‘follow the money’ - commercial impacts of PV deployment on key
iIndustry participants, especially networks, highlighting limitations
of present retail market arrangements

Recent growth in Australian utility PV highlighting the complex
economics, wider context of PV’s future — large, small or all PV?
Also the role of new technologies including Energy Storage, DR
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ank you... and questions

Many of our publications are available at:
WWW.ceem.unsw.edu.au



http://www.ceem.unsw.edu.au/
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