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Overview of AUS

Australia has an open electricity market, large grid, small population,
dwindling synchronous fleet and rapid renewables growth

NEM Facts

Commenced as a wholesale electricity market
in December 1998.
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m 1. National Electricity Market Fact Sheet | AEMO | January 2024 [source]


https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/about-the-national-electricity-market-nem

Overview of AUS

The Australian generation interconnection process is thorough and mostly
standardised across the country

N ’
1. Investor (Proponent) idea / proposal . 2. Enquiry lodged with NSP
Informal e nquiries with Network Service Provider(s) (NSP). .. Includes preliminary assessment.

w General feasibility a nalysis: where, what, how much, who will be involved?

J
“

3. Proponent IodgesApplfCGﬁon for NEM Connection

NSPand AEMO reviewapplication submitted by proponent, to agree on Generator Performance Standards
(GPS).

4. Proponent proceeds to detailed design and contracts
Connection agreement between Proponent and Network Service Provideris signed. AEMO is a dvised.

> A financial investment decision (FID) is made. Pre-Rengtrﬁtfon

/
- \ \.___‘ 5. Plant under construction
/‘ \"
o),

6. Registration tothe NEM is approved

{i} AEMO and NSP confirms project complies with Market and Generator Performance Standards (GPS).
j Proponent becomes a Registered Participant.

Plantisincrementally tested atincreasing MW.

@ /. Plant ready to begin onsite testing. Commissioning to full output commences

%) 8 . Plant has successfully reached it’s maximum Full Output.

Plant can nowoperate inthe NEM.

1. Connections scorecard guide | AEMO | November 2023 [source]


https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/participate-in-the-market/network-connections/connections-scorecard

Overview of AUS

Australia has an installed capacity of =<70GW, a queue of =100GW and is
commissioning =3GW/year

Fig. 1 Connection projects underway - monthly changes
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) Signifies the number of projects moving from one stage to the next this month. * The conversion rate is an indicative MW % that will proceed through this stage based on historical data.

Fig. 3 - Current number of projects in each Stage by Duration
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m 1. Connections scorecard | AEMO | January 2024 [source]


https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/participate-in-the-market/network-connections/connections-scorecard
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Lessons learned from AUS

Lesson 1: Define engineering terms when writing electricity rules

Asynchronous generating systems

ord

(1)

to assist the maintenance of power system voltages during the fault:

®

capacitive reactive current in addition to its pre-disturbance
level of at least 4% of thelmaximum continuous currentjof the
generating system cluding all operating asynchronous
generating units (1n the absence of a disturbance) for each 1%
reduction of volrage at the connection point below the relevant
range in which a reactive current response must commence, as
identified 1 subparagraph (g)(1), with the performance
standards to record the required response agreed with AEMO
and the Nerwork Service Provider; and

1.  National Electricity Rules v207 | AEMC | March 2024 [source]
2. Rule change - Performance standards for reactive current response to disturbance | AEMC | May 2022 [source]



https://energy-rules.aemc.gov.au/ner/519
https://www.aemc.gov.au/rule-changes/performance-standards-reactive-current-response-disturbance
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(1)

to assist the maintenance of power system voltages during the fault:

®

capacitive reactive current in addition to its pre-disturbance
level of at least 4% of Thelmaxiﬁmm continuous currentlof the
generating system cluding all operating asynchronous
generating units (1n the absence of a disturbance) for each 1%
reduction of volrage at the connection point below the relevant
range in which a reactive current response must commence, as
identified 1 subparagraph (g)(1), with the performance
standards to record the required response agreed with AEMO
and the Nerwork Service Provider; and

maximumn continuous current
In respect of a generating system:

(a) where assessed at the comnection point, the current at the connection point
corresponding to the largest amount of apparent power required by the generating
systent's performance standard under S5.2.5.1, at the normal voltage; and

1.  National Electricity Rules v207 | AEMC | March 2024 [source]
2. Rule change - Performance standards for reactive current response to disturbance | AEMC | May 2022 [source]



https://energy-rules.aemc.gov.au/ner/519
https://www.aemc.gov.au/rule-changes/performance-standards-reactive-current-response-disturbance

Lessons learned from AUS

Lesson 2: Electricity rules should encourage efficiency but leave room for
engineering discretion

Generator Performance Standards can have three levels:

 Minimum Access Standard (MAS)

* Negotiated Access Standard (NAS)

* Automatic Access Standard (AAS)

ord

1.  National Electricity Rules v207 | AEMC | March 2024 [source]
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https://energy-rules.aemc.gov.au/ner/519

Lessons learned from AUS

Lesson 3: Complete a sample interconnection study each time when

introducing new electricity rules

My first gridmo simulation

Change generator reactive power to 0.15 p.u. (on rated P base) at 5 sec

Vpoc Ppoc
185 A
1.06 1 1
104 1 180
— 1.02 1
— 1.00 1 = 1
098 1 170
0.96 1 ]
165 A
Vgen Pgen
1.08 4 185 ]
1.06 1
180 4
— 1.04
3 s ]
21024 2175 ]
1007 170
0.98 1

40 45 50 55 60 65 70 75 80
Time [seconds]

40 45 50 55 60 65 70 75 80
Time [seconds]

Settling time

From t =5 :0.886 sec (Qpoc)
From t =5 :0.897 sec {Qpoc)

[MVAr]

[MVAr]

ord
m

Qpoc

Qgen

40 45 50 55 60 65 /0 /5 80
Time [seconds]

T0n.L0

el4.9.1/81.4.9 19:32+1100 046-02-24

PSS®E
Static

PSS®E Dynamic

PSCAD™

Data

Plotting

Table

Analysis

() GEN

A

YN

NAAAL

inf

11



Lessons learned from AUS

Lesson 4: Software engineering # power systems engineering. Ensure the

growing workforce is developing power systems knowledge

Power systems software:

Use cases:

Grid connection
studies

ord

PSCAD SIEMENS
MHI PSCAD/EMTDC Siemens PTI PSS®E
500 tests X 2 software X 5scenarios

X 5iterations

X 2 submissions
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