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\ustralia’s PV status

- 1.8 million PV installations (over 7GW capacity)
» World’s highest residential PV penetration (21% of suitable dwellings)
- « 5t in terms of per-capita PV capacity

e 2017 was a record year (1.3 GW PV installations)

* 2018 is set to break the record again!
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PV and wind contribution to generation
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Impact on peak demand

The impact of current and future PV penetration in reducing the peak is estimated using the real
demand (AEMO) and distributed PV data (APVI) over the top 0.5% of peak times in three years.
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Distributed PV voltage implication

* The voltage measurements of 2000+ distributed PV systems show some variations over nominal

voltage.

* These variations have implications for the performance of PV systems

* During the widespread voltage excursions, a huge portion of distributed PV systems can be
curtailed which then can increase the demand and introduce a security risk

e Lack of visibility over the distributed PV systems as well as control over the PV systems
operation can be a serious issue for secure and reliable grid operation
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urity implications

* Australia’s PV capacity is projected to reach to 20GW by 2030
Majority of them being rooftop with no visibility/centralised control by SCADA
* This will introduce challenges to energy security due to the intermittent nature of renewables

AEMO's forecast for South Australia: Operational Demand in South Australia:
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What happened in SA on 28 Sep 2016?

* Tornadoes with wind speed of 190-260 km/h, 16000+

lightning strikes

* Three transmission lines failed, series of events and

voltage excursions; some windfarms not configured
for ongoing multiple low voltage ride through and

eventually tripped

* Loss of generation overloaded interconnector which

then tripped

e State isolated and available generation unable to

stabilise frequency => state-wide blackout,

Re
'. new cConomy

What didn’t happen in summe

On 10t Feb 2017, when two 500MW coal units
and multiple gas peaking plants failed during a

heatwave, NSW blackout likely avoided by
contribution of wind and rooftop solar’s
(500MW) contribution at most critical time.

International Sustainable Energy Summit (ISES) April 2018

Rooftop solar saved the day, but
households got paid a pittance
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EmsE Ausgrid turns to rooftop solar to save on network
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Queensl

Coal plants failed in Queensland
heatwave on day of record demand

How renewables trumped brown coal
and gas over Australia’s summer

By Tristan Edis on 27 March 2018

pose to power Australia through next
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s melted in the heat in Queensland on a dg

Kuching - Malaysia




What happened after the SA blackout..

Emerging challenges with high penetrations and fast growth of RE in Australia and
politicisation of the blackout has hastened a range of measures to deal with it:
e AEMO Future Power System Security focus
Low voltage ride through settings for generators
More conservative dispatch of local generation resources under extreme weather
conditions.
* Finkel Review
New security obligations on networks
New rules for minimum synchronous (gas) generation requirement
Fixing ride-through settings on wind farms
* SA government’s Energy plan, including procurement of batteries
* Federal government's announcement of Snowy Hydro
 ARENA/CEFC support for complementary technologies that provide flexibility like
batteries, DR and wind farms that can provide FCAS

Major power system event such as the SA blackout will
almost always be the result of a number of things going
wrong!

International Sustainable Energy Summit (ISES) April 2018 Kuching - Malaysia
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What learned from the blackout

Batteries can be built fast and are very flexible

 Market operators should require appropriate settings for inverters to deal
with fault conditions

* The min gas requirements proved to be unnecessarily high & curtailing wind
have been wound back a bit already — care should be taken

* Need for new technical connection requirements for new generation with
different operational characteristics

Beyond renewables..

* Aging and increasingly unreliable thermal plant

* Along stringy network

* More extreme weather events

* Market design — need for thoughtful and appropriate policy, market design and
regulatory improvements rather than politicising the renewables..
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- Revenue implications for network businesses,
- retailers and generators

B Residential PV changes the traditional cash flow between customer, retailer, generator, and
' networks and it may:

o reduce network and retailer “revenue” from households with PV, and
o also reduce network “costs” as it avoids augmentation and replacement cost

Cash flows due to addition of PV under GM Cash flows due to addition of PV under NM
Figure 1.9: Comparison of residential electricity prices (before and after tax) (Australian cents
per kWh) (May 2017 prices in Australia, 2015 prices in European countries) 2
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