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Executive summary

Executive summary

This report has been published in accordance with clause 4.8.4B of the National Electricity Rules (NER).

In the reporting period 1 April to 30 June 2023 (Quarter 2 2023), AEMO declared 88 individual Lack of Reserve
(LOR) conditions in total in the National Electricity Market (NEM)!. Table 1 shows the number and type of LOR
conditions declared in Quarter 2 2023.

Table 1 LOR conditions declared in Quarter 2 2023

LOR declarations Total

LOR1 Actual 25
Forecast 37

LOR2 Actual 1
Forecast 24

LORS3 Actual 0
Forecast 1

Total 88

This compares with 65 LOR conditions declared in the previous reporting period (Quarter 1 2023), and 185 LOR
conditions declared for Quarter 2 2022 (excluding the market suspension period 15-24 June 2022)2.

Quarter 2 2023 covered the mid-to-late autumn months and the first month of winter:

e Across the NEM, most of the LOR declarations in this quarter were due to decreased generation availability
(including energy limitations) and reduced net import.

e Many of the forecast LOR conditions did not eventuate into actual LOR conditions, mainly because additional
generation was made available, or transmission network service providers (TNSPs) were able to reschedule
planned transmission outages.

e The LOR conditions in New South Wales, Queensland, Victoria and South Australia were mainly driven by
decreased generation availability and reduced net import.

e There were no LOR conditions declared in Tasmania.
Of the 88 LOR declarations in Quarter 2 2023:

e Forall 62 LOR1 declarations, the reserve requirement was set by the sum of the two largest credible risks
(LCR2).

e There were 6 LOR2 declarations where the reserve requirement was set by the largest credible risk (LCR).

e There were 19 LOR2 declarations where the reserve requirement was set by the Forecast Uncertainty
Measure (FUM).
e There was one LOR3 declaration due to available supply being below forecast demand.

! Forecast or actual LOR1, LOR2, or LOR3. LOR is described in clause 4.8.4 of the NER. AEMO’s considerations and methodology, and the
LOR levels, are outlined in AEMO’s Reserve Level Declaration Guidelines, at https://www.aemo.com.au/Electricity/National-Electricity-
Market-NEM/Security-and-reliability/Power-system-operation.

2 Previous quarterly reports are on AEMO’s website at https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/system-

operations/power-system-operation/nem-lack-of-reserve-framework-quarterly-reports.
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Executive summary

This means 22% of LOR conditions were declared when the reserve requirement was set by the FUM. For
comparison, in Quarter 1 2023, 11 of the 65 LOR declarations were set by the FUM (17%), and in Quarter 2 2022,
40 of the 185 LOR declarations were set by the FUM (22%).

Figure 1 below shows the historical trend of actual and forecast LOR conditions from Quarter 3 2021 to Quarter 2
2023. It shows that, as noted above, the total number of LOR declarations in this reporting period increased
significantly compared to last quarter but is moderately lower than the same period last year (Quarter 2 2022).

Figure 1 Quarterly comparison of actual and forecast LOR conditions, Q3 2021 to Q2 2023
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The next report on the NEM Lack of Reserve Framework, for the reporting period 1 July 2023 to 30 September
2023, will be published by 31 October 2023.
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Introduction

1 Infroduction

This report has been published in accordance with clause 4.8.4B of the National Electricity Rules (NER), to
provide a high-level analysis of how the Lack of Reserve (LOR) framework is operating. This report covers the
period from 1 April to 30 June 2023 (Quarter 2 2023).

Unless otherwise noted, all times in this report are National Electricity Market (NEM) time (Australian Eastern
Standard Time [AEST]).

The report is divided into three sections:

e Reserve Level Declaration Guidelines —a summary of changes to the Guidelines over the past quarter, and
the retraining of the Bayesian Belief Network (BBN).

e LOR conditions declared — details of all LOR conditions declared or revised during the past quarter (based
on market notices). For each condition declared, the report indicates the required reserve level and whether
the requirement was set by the Forecast Uncertainty Measure (FUM), or the largest credible risk/s (LCR) in
the region. The reserve requirement can be set by the largest credible risk (LCR, for LOR2 conditions) or the
sum of the two largest credible risks (LCR2, for LORL1 thresholds). The FUM value for each relevant period is
also provided.

e Review of performance — a review of the performance of the LOR framework and any observed trends,
providing an assessment of FUM values compared to previous quarters, determinants of reserve level
requirements, number of LOR declarations, and leading factors or causes of LOR declarations.

Please direct all LOR inquiries to www.aemo.com.au/Contact-us. In the inquiry form field ‘What is your enquiry
regarding?’, write “LOR Framework Report”.

The next report on the NEM Lack of Reserve Framework, for the reporting period 1 July 2023 to 30 September
2023, will be published by 31 October 2023.
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2 Reserve level declaration guidelines

2.1 Changes in the reporting period

During the reporting period, there were no changes to the Guidelines®.

2.2 Retraining of the Bayesian Belief Network

The BBN is the algorithm which determines the FUM, which in turn can determine LOR levels. This process is
summarised in the Guidelines. The intention of retraining the BBN is to update the network to include recent
historical data since the last retraining. AEMO commenced the retraining in July 2023 to include data up to 30
June 2023. The retraining involves a three-stage process:

1. Extract-Transform-Load (ETL) stage, to extract historical data up to 30 June 2023, perform data validation and
cleansing, and compile the data into the structured format required to incorporate into the network.

2. Analysis and modelling stage, to update the network and compile the network nodes.
3. Test and verification stage, to ensure the retrained network is suitable for production implementation.

AEMO is in the final stage of retraining and plans to implement the retrained BBN into production shortly, pending
final verification and readiness checks in the pre-production environment.

2.2.1 Results from retraining

To verify the retraining, AEMO completed a backcast of all forecast intervals from April 2022 to June 2023
inclusive, using the existing BBN and the retrained BBN. The intention of the backcast is to provide an indication
of the magnitude of changes to future FUM values.

Changes in 90, 50" (median) and 10" percentiles FUM values between the existing and retrained BBN
backcasts are listed below. Minor changes were identified for some other forecast horizons and distribution
statistics but are not listed here. Maximum, mean, and minimum values are to still be included in visuals for review
of actual FUM values in Section 4.1 of this report.

e New South Wales — 90t percentile FUM values decreased by 78 megawatts (MW) for the 24 hours ahead
forecast horizon and 71 MW for the 60 hours ahead forecast horizon. Median percentile FUM values
decreased by 41 MW for the 24 hours ahead forecast horizon and by 53 MW for the 60 hours ahead forecast
horizon. 90", median, and 10" percentile FUM values for all other forecast horizons were relatively
unchanged.

e Queensland — 90™ percentile FUM values increased by 42 MW for the 24 hours ahead forecast horizon.
Median percentile FUM values increased by 27 MW for the 12 hours ahead forecast horizon and decreased
by 34 MW for the 24 hours ahead forecast horizon. 90", median, and 10" percentile FUM values for all other
forecast horizons remained relatively unchanged.

e South Australia — 90" percentile FUM values decreased by 61 MW for the 60 hours ahead forecast horizon.
90™, median and 10 percentile FUM values for all other forecast horizons remained relatively unchanged.

3 The Guidelines are at http://aemo.com.au/Electricity/National-Electricity-Market-NEM/Security-and-reliability/Power-system-operation.
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e Tasmania — 90" percentile FUM values decreased by 12 MW for the 24 hours ahead forecast horizon and
increased by 26 MW for the 60 hours ahead forecast horizon. 90th, median, and 10th percentile FUM values
for all forecast horizons remained relatively unchanged.

e Victoria — 90th, median, and 10th percentile FUM values for all forecast horizons remained relatively
unchanged.
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Lack of Reserve conditions declared

3 Lack of Reserve conditions declared

Table 2 provides a high-level summary of the counts of forecast and actual LOR conditions for the reporting
period (Quarter 2 2023) based on the declaration count principles.

Declaration count principles
For the reporting period, AEMO determined the total count for LOR conditions based on the following principles:

e All market notices making the initial declaration of a forecast or actual LOR condition with an effective date
during the reporting period were counted.

e Any market notices which updated previously issued forecast or actual LORs at the same level for a given
effective date (in relation to the reserve requirement, reserve capacity available, or effective period) were not
counted, to prevent double-counting of a continuing condition.

e In cases where forecast LORs were cancelled but subsequently re-issued with approximately the same
effective period, re-issues were not counted, to prevent double-counting of effective periods.

e Updates to existing LOR conditions where the LOR level changed were counted as separate LOR conditions.

e Any forecast LORs which were subsequently declared as actual LORs at the same LOR level were counted
once. In Table 2, these are shown as actual conditions only. For example:

— Where a forecast LOR1 was issued and later an actual LOR1 was declared for a similar period, only the
actual LOR1 was counted.

— If the initial forecast was for a forecast LOR2 condition and this was later declared as an actual LOR1, this
would be counted as two LOR conditions, due to the differing LOR levels.

e Continuous LOR conditions which spanned multiple periods throughout a day are counted as individual LOR
declarations for each period covered. For this purpose, a NEM trading day is split into four 6-hour periods:
morning peak covers 0400 hrs to 1000 hrs, mid-day covers 1000 hrs to 1600 hrs, evening peak covers
1600 hrs to 2200 hrs, and overnight covers 2200 hrs to 0400 hrs on the next day*. The maximum count
allocated to each trading day is four.

4 This is due to trading day rather than calendar day to prevent double-counting of a continuous condition.
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Lack of Reserve conditions declared

Table 2 Summary of forecast and actual LOR conditions, with causing factors

Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

3/04/2023 NSW 1 With a 4 day lead time, a forecast LOR1 was declared and cancelled several times with
an effective period ranged 17:30 — 19:00. The forecast LOR1 condition worsened due to
changes in generation availability and net imports (MN 107096, MN 107124, MN
107190, MN 107193, MN 107195, MN 107199).

4/04/2023 NSW 1 A forecast LOR1 was declared with effective period 17:30 — 19:00 (5 day lead time) due
to decreased generation availability (MN 107097).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107125).

5/04/2023 NSW 1 A forecast LOR1 was declared with effective period 17:30 — 19:00 (6 day lead time) due
to decreased generation availability (MN 107098).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107126).

6/04/2023 NSW 1 A forecast LOR1 was declared with effective period 17:30 — 19:00 (6 day lead time) due
to decreased generation availability (MN 107099).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107127).

29/04/2023 NSw 1 1 Mid-day: With a 39 hour lead time, a forecast LOR2 condition with effective period
14:00 - 15:00 was declared and cancelled twice, due to changing generation availability
(MN 107626, MN 107627, MN 107630, MN 107636).

Evening peak: A forecast LOR1 was declared with effective period 17:00 — 18:30 (28
hour lead time) due to decreased generation availability and net imports (MN 107638).

The forecast LOR1 condition was updated to effective period 17:30 — 18:00 and later
cancelled due to increased generation availability and net imports (MN 107642, MN
107645).

30/04/2023 NSw 1 1 A forecast LOR2 was declared with effective period 16:30 — 17:00 (53 hour lead time)
due to decreased generation availability (MN 107635).

The forecast LOR2 condition was cancelled due to increased generation availability (MN
107639).
With a 50 hour lead time, a forecast LOR1 condition with effective period 16:30 - 17:00

was declared and cancelled several times, due to changing generation availability (MN
107640, MN 107648, MN 107650).

1/05/2023 NSw 1 With a 3 day lead time, a forecast LOR1 condition with effective period ranging from
17:30 - 19:00 was declared and cancelled twice, due to changing generation availability
(MN 107641, MN 107649, MN 107651, MN 107652).
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Lack of Reserve conditions declared

Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

2/05/2023 NSW 1 A forecast LOR1 was declared with effective period 17:00 — 19:00 (7 hour lead time)
due to decreased generation availability (MN 107684).

The forecast LOR1 condition was updated to effective period 17:30 — 18:30 and later
cancelled due to increased generation availability (MN 107685, MN 107691).

3/05/2023 NSw 1 A forecast LOR1 was declared with effective period 18:00 — 18:30 (1 hour lead time)
due to decreased generation availability (MN 107710).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107711).

4/05/2023 NSw 1 A forecast LOR1 was declared with effective period 17:00 — 21:00 (6 hour lead time)
due to decreased generation availability (MN 107715).

The forecast LOR1 condition was updated to effective period 17:30 — 19:30 (5 hour lead
time), improving due to increased generation availability (MN 107721).

An actual LOR1 condition was present between 17:30 — 20:00 due to decreased
generation availability and was cancelled due to increased net imports (MN 107744, MN
107745).

5/05/2023 NSW 1 1 A forecast LOR2 was declared with effective period 17:30 — 19:00 (30 hour lead time)
due to decreased generation availability (MN 107718).

The forecast LOR2 condition was cancelled due to increased generation availability (MN
107722).

With a 29 hour lead time, a forecast LOR1 condition with effective period ranging from
17:30 - 19:00 was declared and updated several times, due to changing net imports
(MN 107726, MN 107746, MN 107748, MN 107749).

An actual LOR1 condition was present between 18:00 — 19:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107756, MN 107757).

6/05/2023 NSW 1 A forecast LOR1 was declared with effective period 17:30 — 18:00 (2 hour lead time)
due to decreased generation availability and increased forecast demand (MN 107764).

An actual LOR1 condition was present between 17:30 — 18:30 due to decreased
generation availability and increased forecast demand and was cancelled when the
effective period elapsed (MN 107767, MN 107768).

7/05/2023 NSW 1 A forecast LOR1 was declared with effective period 17:30 — 19:30 (7 hour lead time)
due to decreased generation availability (MN 107769).

An actual LOR1 condition was present between 17:30 — 20:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107778, MN 107779).
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Lack of Reserve conditions declared

Effective date® Region LOR1 LOR2 LOR3
Actual Forecast Actual Forecast Actual Forecast

8/05/2023 NSW 1 1

9/05/2023 NSW 1 1

17/05/2023 NSW 1

22/05/2023 NSW 1

23/05/2023 NSW 2 1

24/05/2023 NSW 2

Cause and resolution

With a 5 day lead time, forecast LOR1 and LOR2 conditions were declared, updated
and cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged from 16:30 - 20:00. The forecast LOR conditions worsened
due to changes in generation availability and net imports (MN 107706, MN 107719, MN
107723, MN 107729, MN 107752, MN 107770, MN 107773, MN 107771, MN 107774,
MN 107782, MN 107784, MN 107792).

An actual LOR1 condition was present between 18:00 — 19:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107794, MN 107795).

A forecast LOR1 was declared with effective period 17:00 — 19:30 (6 day lead time) due
to decreased generation availability (MN 107707).

With a 5 day lead time, the forecast LOR condition worsened due to changes in
generation availability and was re-declared as a forecast LOR2 with effective period
17:30 — 19:00 (MN 107720, MN 107753).

The forecast LOR2 condition was cancelled due to increased generation availability (MN
107724).

An actual LOR1 condition was present between 18:00 — 18:30 with no prior forecast due
to decreased generation availability and was cancelled when the effective period
elapsed (MN 107948, MN 107949).

A forecast LOR1 was declared with effective period 18:00 — 18:30 due to decreased
generation availability (MN 107992).

An actual LOR1 condition was present between 18:00 — 18:30 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107993, MN 107994).

Morning peak: An actual LOR1 condition was present between 07:00 - 07:30 with no
prior forecast due to increased forecast demand and was cancelled when the effective
period elapsed (MN 107999, MN 108000).

Evening peak: With a 68 hour lead time, forecast LOR1 and LOR2 conditions with
effective period ranging from 17:30 - 20:30 were declared and cancelled several times,
due to changing generation availability and FUM level (MN 107976, MN 107981, MN
107985, MN 107987, MN 107991, MN 108003, MN 108004, MN 108005, MN 108006,
MN 108018, MN 108020).

An actual LOR1 condition was present between 17:00 — 21:30 due to decreased
generation availability and was cancelled when the effective period elapsed. (MN
108016, MN 108019, 108024).

Morning peak: A forecast LOR1 was declared with effective period 07:00 — 08:00 (11
hour lead time) due to decreased net imports (MN 108023).
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Lack of Reserve conditions declared

Effective date”

25/05/2023

26/05/2023

27/05/2023

Region LOR1 LOR2 LOR3
Actual Forecast Actual Forecast Actual Forecast
NSW 2 1
NSW 1 1
NSW 1

Cause and resolution

An actual LOR1 condition was present between 06:30 — 07:30 due to decreased net
imports and was cancelled when the effective period elapsed (MN 108032, MN 108041).

Evening peak: With a 28 hour lead time, a forecast LOR1 was declared and updated
several times with an effective period ranging from 17:00 — 21:00. The forecast LOR1
condition worsened due to changes in generation availability and net imports (MN
108010, MN 108023, MN 108050).

An actual LOR1 condition was present between 17:00 - 21:00 due to decreased
generation availability and net imports and was cancelled when the effective period
elapsed. (MN 108054, MN 108089, MN 108090, MN 108091).

Morning peak: A forecast LOR1 was declared (1 hour lead time) with effective period
07:00 — 07:30 due to decreased generation availability (MN 108094).

An actual LOR1 condition was present between 07:00 - 08:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
108097, MN 108099).

Evening peak: With a 13 hour lead time, a forecast LOR1 was declared and updated
several times with an effective period ranging from 16:30 — 20:00. The forecast LOR1
condition worsened due to changes in generation availability (MN 108093, MN 108094,
MN 108101, MN 108111, MN 108120).

An actual LOR1 condition was present between 16:30 - 21:30 due to increased forecast
demand and decreased generation availability (MN 108122, MN 108155, MN 108157).

An actual LOR2 condition was present between 20:00 - 20:30 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
108160, MN 108165).

A forecast LOR1 was declared (6 day lead time) with effective period 17:30 - 19:00 due
to increased forecast demand (MN 107968).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
108012).

With a 67 hour lead time, a forecast LOR2 was declared and updated several times with
an effective period ranging from 17:30 — 19:30. The forecast LOR2 condition worsened
due to changing FUM level and net imports (MN 108026, MN 108042, MN 108045, MN
108046, MN 108053, MN 108092, MN 108104, MN 108109).

With a 26 hour lead time, the LOR condition was re-declared as a forecast LOR1 with
effective period 16:30 - 20:30 due to a reduced FUM level (MN 108112, MN 108187).
An actual LOR1 condition was present between 17:30 - 20:30 due to decreased

generation availability and net imports and was cancelled when the effective period
elapsed (MN 108197, MN 108211).

With a 24 hour lead time, a forecast LOR1 was declared and cancelled several times
with an effective period ranged 17:00 — 19:00. The forecast LOR1 condition worsened
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Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

due to changes in generation availability and net imports (MN 108194, MN 108212, MN
108213, MN 108214, MN 108223).

An actual LOR1 condition was present between 17:30 - 19:30 due to decreased net
imports and was cancelled as generation availability increased (MN 108231, MN
108239).

29/05/2023 NSw 1 A forecast LOR1 was declared (5 day lead time) with effective period 17:30 - 19:00 due
to decreased net imports (MN 108048).

The forecast LOR1 condition was updated to effective period 18:00 — 18:30 and later
cancelled due to increased generation availability (MN 108190, MN 108260).

30/05/2023 NSw 1 A forecast LOR1 was declared (7 hour lead time) with effective period 17:30 - 19:00 due
to decreased net imports (MN 108265).

An actual LOR1 condition was present between 17:30 - 18:00 due to decreased net
imports and was cancelled when the effective period elapsed (MN 108287, MN 108296).

20/06/2023 NSW 1 With a 3 day lead time, a forecast LOR1 was declared, updated and cancelled several
times with an effective period ranged 17:30 — 19:00. The forecast LOR1 condition
worsened due to changes in net imports (MN 108560, MN 108576, MN 108627, MN
108638).

An actual LOR1 condition was present between 17:30 - 19:00 due to decreased net
imports and was cancelled when the effective period elapsed (MN 108640, MN 108642).

21/06/2023 NSw 1 With a 50 hour lead time, a forecast LOR1 was declared and cancelled twice with an
effective period ranged 17:30 — 19:30. The forecast LOR1 condition worsened due to
changes in net imports (MN 108629, MN 108639).

An actual LOR1 condition was present between 17:30 - 19:30 and was cancelled due to
decreased forecast demands (MN 108647, MN 108648).

22/06/2023 NSW 1 With a 4 day lead time, a forecast LOR1 was declared and cancelled several times with
an effective period ranged 17:30 — 18:30. The forecast LOR1 condition worsened due to
changes in generation availability (MN 108577, MN 108630, MN 108644, MN 108649,
MN 108669, MN 108672).

3/04/2023 QLD 1 With an 18 hour lead time, a forecast LOR1 with effective period 18:00 — 18:30 was
declared and cancelled twice, due to changing generation availability (MN 107189, MN
107192, MN 107196, MN 107200).

5/04/2023 QLD 1 A forecast LOR1 was declared with effective period 17:30 — 19:00 (3 hour lead time)
due to decreased generation availability (MN 107246).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107251).
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Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

11/04/2023 QLD 1 A forecast LOR1 was declared with effective period 18:00 — 18:30 (22 hour lead time)
due to increased forecast demand (MN 107389).

Several updates to the forecast LOR1 condition were issued (12 hour lead time) due to
changes in effective period and forecast reserve level. The effective period ranged
17:30 — 20:00. The forecast LOR condition worsened due to changes in forecast
demand (MN 107392, MN 107398).

An actual LOR1 condition was present between 17:30 — 20:00 due to decreased
generation availability and was cancelled due to increased generation availability (MN
107406, MN 107409).

12/04/2023 QLD 1 1 With a 26 hour lead time, forecast LORL1 conditions with effective periods 17:30 - 20:30
and 21:00 - 22:00 were declared and updated several times, due to changing generation
availability and net imports (MN 107399, MN 107413).

A forecast LOR2 was declared with effective period 18:00 — 18:30 (11 hour lead time)
due to decreased generation availability (MN 107416).

The forecast LOR2 condition was re-declared as a forecast LOR1 (9 hour lead time)
condition due to increased generation availability (MN 107417, MN 107418).

An actual LOR1 condition was present between 17:30 — 20:00 due to decreased
generation availability and net imports and was cancelled due to increased generation
availability (MN 107429, MN 107431).

14/04/2023 QLD 1 A forecast LOR1 was declared with effective period 18:00 — 18:30 (8 hour lead time)
due to decreased generation availability (MN 107466).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107468).

16/04/2023 QLD 1 With a 28 hour lead time, forecast LOR1 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 17:30 — 19:00. The forecast LOR conditions worsened due
to changes in generation availability (MN 107473, MN 107475, MN 107478, MN 107488,
MN 107490, MN 107493, MN 107494).

An actual LOR1 condition was present between 18:00 — 19:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107495, MN 107499).

17/04/2023 QLD 1 With a 6 day lead time, forecast LOR1 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 17:00 — 19:30. The forecast LOR conditions worsened due
to changes in generation availability and net imports (MN 107395, MN 107421, MN
107443, MN 107471, MN 107501, MN 107505).
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Lack of Reserve conditions declared

Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

An actual LOR1 condition was present between 17:30 — 19:00 due to decreased
generation availability and was cancelled when the effective period elapsed (MN
107512, MN 107513).

19/04/2023 QLD 1 A forecast LOR1 was declared with effective period 18:00 — 18:30 (7 days lead time)
due to decreased generation availability and net imports (MN 107420).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107513).

8/05/2023 QLD 1 1 A forecast LOR2 was declared with effective period 18:00 — 18:30 (4 days lead time)
due to decreased net imports (MN 107716).

The forecast LOR2 condition was cancelled due to increased net imports (MN 107727).

A forecast LOR1 was declared with effective period 17:30 — 19:00 (4 days lead time)
due to decreased generation availability (MN 107728).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107754).

9/05/2023 QLD 1 1 With a 6 day lead time, forecast LOR1 and LOR2 conditions were declared and

cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 17:30 — 18:30. The forecast LOR conditions worsened or
improved due to changes in generation availability and net imports (MN 107705, MN
107751, MN 107717, MN 107725, MN 107800, MN 107808).

10/05/2023 QLD 1 A forecast LOR1 was declared with effective period 17:30 — 18:00 (12 hours lead time)
due to decreased net imports (MN 107810).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107816).

23/05/2023 QLD 1 With a 10 hour lead time, forecast LOR1 conditions were declared and cancelled twice,
due to changing forecast reserve level. The effective period was 18:00 — 19:00. The
forecast LOR conditions improved due to changes in net imports (MN 108001, MN
108007, MN 108017, MN 108022).

25/05/2023 QLD 1 A forecast LOR1 was declared with effective period 17:30 — 18:30 (8 hours lead time)
due to decreased net imports (MN 108100).

An actual LOR1 condition was present between 17:30 — 18:30 due to decreased
generation availability and net imports and was cancelled when the effective period
elapsed (MN 108136, MN 108153).

30/05/2023 QLD 1 With a 5 day lead time, forecast LOR1 conditions were declared, updated and cancelled
several times, due to changing effective period and forecast reserve level. The effective
period ranged 17:30 — 19:00. The forecast LOR conditions worsened due to changes in
generation availability (MN 108114, MN 108261, MN 108264, MN 108268).
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Lack of Reserve conditions declared

Effective date®  Region LOR1 LOR2

31/05/2023

04/05/2023

10/05/2023

12/05/2023

LORS3

Actual Forecast Actual Forecast

QLD 1

SA 1

SA 2 2

SA 1 1

Actual

Forecast

Cause and resolution

An actual LOR1 condition was present between 17:30 — 18:00 due to decreased
generation availability and net imports and was cancelled when the effective period
elapsed (MN 108286, MN 108295).

A forecast LOR1 was declared with effective period 6:30 — 7:00 (6 days lead time) due
to decreased generation availability (MN 108115).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
108189).

A forecast LOR1 was declared and updated several times (18 hour lead time), due to
changing effective period and forecast reserve level. The effective period ranged
06:00 - 08:30. The reserve condition worsened or improved due to changes in net
import and generation availability (MN 107702, MN 107709, MN107712, MN 107713).

The forecast LOR1 condition was cancelled due to decreased forecast operational
demand (MN 107714).

Morning peak: With a 7 day lead time, forecast LOR1 and LOR2 conditions were
declared, updated and cancelled several times, due to changing effective period and
forecast reserve level. The effective period ranged 07:00 — 09:00. The forecast LOR
conditions worsened or improved due to changes in generation availability (MN 107708,
MN 107730, MN 107772, MN 107780, MN 107781, MN 107785, MN 107787, MN
107788, MN 107804, MN 107806).

Evening peak: A forecast LOR1 was declared and cancelled twice with effective period
17:30 — 18:30 (7 day lead time and 3 day lead time) due to changed generation
availability and forecast operational demand (MN 107708, MN 107730, MN 107775, MN
107789).

With a 66 hour lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 17:00 — 18:00. The forecast LOR conditions worsened or
improved due to changes in FUM level and generation availability (MN 107780, MN
107781, MN 107785, MN 107787, MN 107788, MN 107802, MN 107805).

A forecast LOR1 was declared with effective period 07:30 — 08:30 (4 day lead time) due
to decreased generation availability (MN 107790).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
107807).

With a 4 day lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 07:00 — 09:00. The forecast LOR conditions worsened or
improved due to changes in generation availability, FUM level and net import (MN
107786, MN 107796, MN 107798, MN 107799, MN 107801, MN 107803, MN 107811,
MN 107817, MN 107821, MN 107822, MN 107823).
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Lack of Reserve conditions declared

Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

17/05/2023 SA 3 1 Morning peak: A forecast LOR1 was declared with effective period 06:30 — 09:00 (5
day lead time) due to decreased generation availability (MN 107843).

The forecast LOR1 condition was updated to effective period 07:00 — 09:00 and later
cancelled due to increased generation availability (MN 107863, MN 107881).

Evening peak: With a 7 day lead time, forecast LOR1 conditions were declared,
updated, and cancelled several times, due to changing effective period and forecast
reserve level. The effective period ranged 17:00 — 22:00. The forecast LOR conditions
worsened or improved due to changes in generation availability and forecast operational
demand (MN 107818, MN 107843, MN 107863, MN 107877, MN 107881).

A forecast LOR2 was declared with effective period 19:00 — 19:30 (5 day lead time) due
to increased forecast operational demand (MN 107839).

The forecast LOR2 condition was updated to effective period 18:30 — 20:00 and later
cancelled due to increased generation availability (MN 107848, MN 107862).

Overnight: A forecast LOR1 was declared with effective period 22:00 — 03:30 (5 day
lead time) due to decreased generation availability (MN 107843, MN 107844).

The forecast LOR1 condition was updated to effective period 22:00 — 02:00 (18") and
later cancelled due to increased generation availability (MN 107863, MN 107865, MN
107881, MN 107878).

18/05/2023 SA 1 A forecast LOR1 was declared with effective period 07:00 — 08:30 (5 day lead time) due
to decreased generation availability (MN 107844).

The forecast LOR1 condition was updated and later cancelled due to increased
generation availability (MN 107865, MN 107878).

01/06/2023 SA 1 A forecast LOR1 was declared with effective period 08:30 — 09:30 (20 hour lead time)
due to decreased generation availability (MN 108306).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
108309).

26/06/2023 SA 1 1 A forecast LOR2 was declared with effective period 18:00 — 19:30 (66 hour lead time)
due to decreased generation availability and increased FUM level (MN 108706).

The forecast LOR2 condition was updated to effective period 18:00 — 20:00 and later
cancelled due to increased generation availability (MN 108707, MN 108712).

With a 51 hour lead time, forecast LOR1 conditions were declared and updated several
times, due to changing effective period and forecast reserve level. The effective period
ranged 18:00 — 20:30. The forecast LOR conditions worsened or improved due to
changes in generation availability and forecast operational demand (MN 108715, MN
108737, MN 108739, MN 108749, MN 108754).

An actual LOR1 was present with effective period 19:00 — 19:30 due to decreased
generation availability (MN 108766).
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Lack of Reserve conditions declared

Effective date®  Region LOR1 LOR2

LORS3

Actual Forecast Actual Forecast

27/06/2023 SA 4 4

Actual

Forecast

Cause and resolution

The actual LOR1 condition was cancelled when the effective period elapsed (MN
108767).

Morning peak: A forecast LOR1 was declared with effective period 07:00 — 10:00 (4
day lead time) due to decreased generation availability (MN 108698).

The forecast LOR1 condition was updated to effective period 07:30 — 08:00 and later
cancelled due to increased net import (MN 108735).

With a 3 day lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 07:00 — 10:00. The forecast LOR conditions worsened or
improved due to changes in generation availability, FUM level and net import (MN
108706, MN 108708, MN 108714, MN 108721, MN 108728, MN 108738, MN 108741,
MN 108750, MN 108752).

Mid-day: A forecast LOR1 was declared and updated twice with effective period 10:00 —
15:00 and 15:30 — 16:00 (4 day lead time) due to changed generation availability (MN
108698, MN 108716, MN 108735).

The forecast LOR1 condition was cancelled due to increased net import.

With a 3 day lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 10:00 — 12:00 and 14:30 — 16:00. The forecast LOR
conditions worsened or improved due to changes in generation availability, FUM level
and net import (MN 108706, MN 108708, MN 108714, MN 108728, MN 108748, MN
108750, MN 108752).

Evening peak: With a 5 day lead time, forecast LOR2 conditions were declared,
updated, and cancelled several times, due to changing effective period and forecast
reserve level. The effective period ranged 16:00 — 22:00. The forecast LOR conditions
worsened or improved due to changes in generation availability and net import (MN
108681, MN 108693, MN 108697, MN 108704, MN 108706, MN 108708, MN 108714,
MN 108721, MN 108725, MN 108728, MN 108730, MN 108738, MN 108741, MN
108748, MN 108750, MN 108752, MN 108756, MN 108757, MN 108759).

With a 4 day lead time, forecast LOR1 conditions were declared, updated and cancelled
several times, due to changing effective period and forecast reserve level. The effective
period ranged 16:30 — 18:30 and 19:00 — 22:00. The forecast LOR conditions worsened
or improved due to changes in generation availability and net import (MN 108698, MN
108716, MN 108755, MN 108758, MN 108762).

With a 67 hour lead time, forecast LOR3 conditions were declared, updated and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 18:00 — 20:00. The forecast LOR conditions worsened or
improved due to changes in generation availability and net import (MN 108727, MN
108729, MN 108740, MN 108747, MN 108751).
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Lack of Reserve conditions declared

Effective date® Region LOR1 LOR2 LOR3
Actual Forecast Actual Forecast Actual Forecast
28/06/2023 SA 1 3
29/06/2023 SA 1
23/05/2023 VIC 2 1

Cause and resolution

Overnight: With a 4 day lead time, forecast LOR1 conditions were declared, updated
and cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 22:00 — 02:30 (28™). The forecast LOR conditions worsened
or improved due to changes in generation availability and net import (MN 108698, MN
108699, MN 108716, MN 108717, MN 108736, MN 108760).

With a 3 day lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 22:00 — 02:00 (28™). The forecast LOR conditions worsened
or improved due to changes in generation availability, FUM level and net import (MN
108706, MN 108708, MN 108709, MN 108713, MN 108728, MN 108730, MN 108738,
MN 108741, MN 108748, MN 108750, MN 108752).

Morning peak: With a 39 hour lead time, forecast LOR2 conditions were declared,
updated, and cancelled several times, due to changing effective period and forecast
reserve level. The effective period ranged 07:00 — 10:00. The forecast LOR conditions
worsened or improved due to changes in generation availability and FUM level (MN
108764, MN 108771, MN 108773, MN 108776).

A forecast LOR1 was declared with effective period 08:30 — 09:00 (19 hour lead time)
due to decreased generation availability (MN 108778).

The forecast LOR1 condition was cancelled due to increased generation availability (MN
108779).

Evening peak: With a 49 hour lead time, forecast LOR2 conditions were declared,
updated, and cancelled several times, due to changing effective period and forecast
reserve level. The effective period ranged 17:30 — 22:00. The forecast LOR conditions
worsened or improved due to changes in generation availability (MN 108764, MN
108771, MN 108773, MN 108775, MN 108776).

Overnight: With a 49 hour lead time, forecast LOR2 conditions were declared, updated,
and cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 22:00 — 03:00 (29"). The forecast LOR conditions worsened
or improved due to changes in generation availability and FUM level (MN 108764, MN
108765, MN 108769, MN 108770, MN 108771, MN 108774, MN 108776, MN 108777).

With a 68 hour lead time, forecast LOR2 conditions were declared, updated, and
cancelled several times, due to changing effective period and forecast reserve level.
The effective period ranged 07:00 — 08:30. The forecast LOR conditions worsened or
improved due to changes in generation availability and FUM level (MN 108753, MN
108765, MN 108769, MN 108772, MN 108773, MN 108774, MN 108777).

Morning peak: With a 3 day lead time, a forecast LOR1 condition with effective period
07:30 — 08:00 was declared and cancelled twice, due to changing generation availability
(MN 107969, MN 107986, MN 107996, MN 107997).
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Lack of Reserve conditions declared

Effective date” Region LOR1 LOR2 LOR3 Cause and resolution

Actual Forecast Actual Forecast Actual Forecast

Evening peak: A forecast LOR2 was declared with effective period 17:00 — 17:30 (30
hour lead time) due to decreased generation availability and decreased net import and
later cancelled due to increased generation availability (MN 107982, MN 107984).

The LOR condition was re-declared as a forecast LOR1 with effective period 17:30 —
18:00 (27 hour lead time) due to increased generation availability and later cancelled
due to increased generation availability (MN 107988, MN 107997).

Total 25 37 1 24 0 1

A. Effective date is the date on which the condition occurred or was expected to occur and may differ from the date on which a market notice advising of the forecast or actual condition was issued.

© AEMO 2023 | NEM Lack of Reserve Framework Report 1 April to 30 June 2023 22



[@)) ooroeznz s o0r0 E202 4V 60 T Lsrorznzimen o6%0E20zen 0
& e ) ooz s 0005202 v 80 ooo0sz0z kom0 00505202 511 0
= 0O © W T0Z S 00202074 60 OBZOEZOZ AN B 0670 E20T4M L0
0w = w0z S 06102074 60 00 TZ0Z A D 0610 £2024 L0
=] o o 06005202 4V 80 ovonsz0z im0 06005202 811 0
o c O0°EZ £202 ¥ PD DOEZ £202 >3 B0 O0EE £202 Ao 20 O0EZ E202 451190
c ) oz EZ0z Y R 0072 BTN B WITTTN 20 00Tz E0T M0
o £ wizce sy o012 co0z <1y 80 o izczac oo o 1c couz s
= ®© [=2] ovczzne o 0602 £202 420 ooz cane fenizo 002 Ezaz e s
(@)] () o061 €20z <y o 061 £202 Y 80 o061 520z kevi 20 0061 £202 1190
o 9 —_— B s 120 D 0081 £202 V80 0% 1202 e 20 m [ove czozens
= @ ) o621 £202 K vD 0024 £202 5V 80 o621 £202 kevi 20 - 0.1 £20Z ke 90
= 0091 5202 70 0091 520290 091 20z om0 0091 520z 51150
L = = s cz0z v v 001 £202 9 60 s cz0z o0 001 £20Z %D
Q m ol £Z0Z Y R 00 EZ0Z IV 8D o) €202 M Z0 0GY1 EZ0TAM B
® o 0bE ) £202 KV +0 O0E £202 2 80 0bE1 £202 ke 20 008 £202 ka1 90
- o © +— 0021 520z 70 0621 5202 v 0 o021 0z kom0 0021 520z 51150
S oL EZ0Z Y R 0011 E207 9 0 w0z 20 0611 EZ0TA B0
a — m =y 0001 £202 s 40 00D 2075V B0 0001 £20Z e 20 0001 EZ0Z 4K B0
(@] ) c W TZ0Z D 00602074 §0 OBE0EZOZ AN 20 0050 EZ0TA 30
c [ W S & w020z A D 0680 £202:4v 8 w0 z0z im0 0080 E20Z M50
000 £202 ¥ PD 00-£0 £202 3 B0 00:£0 5202 ke 20 00:£0 E202 4511 9D
[90] =
C o~ o ()] 0090 £20Z Y 7D 0090 £202 29V B 0090 £20Z e 20 0090 EZ0Z 45N 30
2] o O QUS0EZ07 5D 0050 £207 4V 80 OBSOEZOZAN 20 0050 EZ0TA 30
o = femzo 00v0 E20z 1150
o c o0 z0z v D o070 £207 v 80 primpetes
— N o (&} ..nlu. opcoczne v 000 £202 ¥ 80 oveoczoz ez o0E0 £z0z My
c i © oZOEZ0Z Y R 0070 £2074V 8 OBZOEZT AN Z 0020 E0T M0
L == < O Y EZ02 v 00 0 207 2V §0 O L £20Z R 20 00 0 207 A 90
c m T oo 06008202 Ky 80 ooonszozhinzo 06008202 150
o o0E2 €202 10 oz czoz o 10 pop——_—
S5 @©
S X oTZEZOZ AN T T2 BTN 10 QUTZEZOTAN 10 T2 EZTAM Y
RS S = o 125202 v oD o012 8207 58 20 o 1zez0z ke 10 o6 12820z NS0
0 e a D002 £202 v €0 DG0Z £202 4V L0 0002 £202 ke 10 0502 £202Z 48N SO
& < 0081 5202 50 0081 52029 10 ) 008 520z e 10 0081 520z 51150
— © (7] m B ol £202 vV ED 00 EZ07HV 20 ] 0081 £202 o 10 B N [comeas
002} £202 2V €D 06L} £202 Y L0 N 002} £202 fevd 10 0L} E20Z 48N D
S L o peepu—— 0091 c20z < 10 o ep—— (g
[®) w - ows) oz0z oo o051 £207 ¥ 10 ~ s oz0z fon 10 001 £20z D
o = = W T20z YT 00V E207 9 L0 o1 £Z0Z AN 10 0¥ EZ0TAMSY
— O0E £202 2V €D DGEI £202 Y L0 — 00T £202 fEv 10 OGE} £20Z 42N SD
omm o 0 c e 0071 E202 9 10 = o021 c20z fem 10 0071 Ez0z S0
' A (@] L O 0011 £202 3V €0 0011 620259 L0 o 0041 2202 feH 10 001 EZ0TAEHI S0
e c ..I.a 0001 £202 v 50 00D £20259Y L0 0101 £202 e 10 06D E20Z45HISD
— =] 0060 £202 Y £0 0060 £207 40 L0 <C 0060 2202 e 10 0060 E204EH SO
p c T O a0 cz0e dv e 080 £202 0 20 o8 €202 e 10 o
T = o 0 owL05202 <y 5D 00408202 0 (o] ons05z0z o0 10 0010526 NSD
o = = om0 5202 v ED o0B0E202 10 N om0 E0Z N 10 00RO EZ0ZENSD
g = o OSOEZ0Z AV T 0050 £207 4 10 QBSOEZOZAN 10 0050 EZ0TAM S0
T o o bczne aven 16w ezt 10 o wocznz i 1o av0 520250
n - [« 7)) 00202202 ¥ 60 008202 10 — ovcoez0ehen 10 0050 £202 4e11 5D
o = oZOEZ0Z A T 0070 E2024 10 QBZOEZOZAEN 10 0070 EZ0TAM Y
omm o
— o ° oviocze sy e 00 10ER0z Y 10 = ooz o 1o o010 ezt Etso
— o = 5 9O opoczoe dven & 000 £z0zdv 20 & — owsooczoz e 10 & ocooczaziansy &
C o = = ovezez0z sy zn = o062 £20z <y 90 o oz cz0e v og ovez ezz v vo
o s A O o QT E707 Y 20 0072 £207 4V 90 < 0072 £V E 0GTZ EZ0TAM T
= S o peesterrv 0012 Ec0e v 50 0012 E2ne v o 061z EcazdanTo
o o - = ovczeznevzo o0z £20 v 80 o e —— o0z EcaedanTo
o © n O 0081 5202y 20 0081 5202 %0 0061 620 v 05 0081 520z 51170
e o O c S W 20z AT B O0E E2079Y 0 = 008 E202 Y 0 00E BT D
s R = Pepeterrv 0041 Eo0z v 0 002+ Ezne v oE 0641 EeazdanTo
= o = 091 520z v 20 0091 5202 %0 o - 0091 620 v 05 0091 520z 51170
o O = 9 o051 sz0 v 20 o051 5202 4 90 = 065t £202 v o5 oSt 520z o170
e c O m [0 00} £202 59 20 0OF1 EZOZ 9V 00 y— 0¥ L £202 19V OF 0¥ EZOZAEN FD
= = owel w20z v 2D O0E £207 0¥ 90 001 E202 v 0 008 E20Z 4D
= > c ‘o ovzi o peatpiscnns o o2 g v ooz sezien o
o D © o o1 ezoz vz 0611 £20z K0y 90 o 0614 £z02 v GE 0611 Ezoz ARy
[ o] o O w01 c20z ¥ 2D 0001 6202 ¥ 90 = 0601 6202 v 0 0001 620z 45K 70
g = T c VB0 EZ0Z AV ZD 0060 £20Z 59V 90 NM 0060 £202 19 OF 0060 EZOZ 4RI #D
S b o = 0080 £202 v 20 DGBO £202 4V 80 0580 €202 v 0F. OGBO E20Z 4B D
n >S5 ¥ © ] 0020 £202 ¥ 50 o 00 £0 202 %9 0F 0020 202 17D
© o B9 EZ02 1 2D 0090 £202.¥ 90 0590 £202 9% 0 0590 E202 4 P
.ul n O m W50 202 SV 20 0050 £207 5V 80 ()] 0050 £20E 1V 0F 0050 E20Z 45 40
c a OO0 £202 2V 2D DGFO £202 0 80 o 0670 €202 v 0F. 0GF0 E20Z 42N D
-1 o wcocae a0 00D 20z v 90 060 £202 X 05 0060 B2z D
o
%) - 9 oZOEZOZ N T 0070 £2074V 90 0020520259 G 0670 EZ0TAM T
d = o c (6] 0010 £202 v 2D 0010 8202 ¥ 90 c 00 10 £202 1 OF 0010 BZOZ A5 7D
© C O = ovonezoz vy 0000 £202 ¥ 80 = 0600202 v 0 0000 E20Z M1 70
o) 17, =S © = oocze0z Y 10 00%2 5202950 osz 620 v 67 0% 6202 511 0
pust o o QUTTELOTIN 10 0072 20759V 50 2] 007220219V 6T 0072 E202 KEI £D
] c S m N O izezne sy 0 wie etz v c os iz eenz ez 0612 £20z e
—_— D002 £202 ¥ 10 DG0Z £202 4V S0 0502 €202 v 62 0502 £20Z 4B D
(&) () o () sy Sy =] sy 4
— 61 5202 10 0061 6202 S0 = 0061 £202 v 67 0061 20z 451150
(0] o — T = O < (%] W 0T 1 B 0081 £2079V 50 = [ 008 2029 67 - O0E BT 0
o] o ® =] [0} o ENH w o Emu“é [} oozt nz”@ et
x c — — 91 T20z 2 10 0091 6202 ¥ S0 — 0091 6202 v 62 0091 620z 4511 50
(2] a e) [3) e [o] ovsH £z0e = 10 0051 6202 50 [ 005+ 6202 v 62 005t EZ024eM 0
c S - = oYL EZ0Z I 10 00Y1 E20720V 50 — 00YLE202 9V 6T 0GY1 EZ0TAM Y
= onel 5202 v 10 O £202 50 (8] 05EL 202 KV 6 OsEl 20z ke ED
(] = Q
= = o0z sz0z v 1o o021 £207 ¥ 50 5 0021 5202 v 62 o071 vz hansn
= — [} c O (@)) OB+ £202 v 10 061§ 2024V 60 o 0614 E202 1V 62 O 1§ E20ZAENED
(@] C c a h 000} £202 ¥ 10 D00} £202 24 S0 0004 6208 v 62 00D} E20Z 45 D
c — G o — OU6D 202 KV 10 060 207 4V 50 R 0060 £20¢ KV 67 0060 E20ZAENED
e = = onsoczoz v 10 o060 £202 ¥ 50 0050 £202 v 67 0080 E20Z M 0
Q [ e o) o rocz0z < 1o 00.10£207 ¥ 50 @) 020 €202 v 62 0040 £202 1150
o d = O =2 O owe0czoz < 1o 0090 £207 ¥ S0 0090202 v 67 0090 207 1150
) o & = I (72 ] QS0 EZ0Z Y 10 0050 £207 Y 50 — 0050E202 Y 67 0050 EZ0TAM T
Q et 0070 co0z <1y 50 06v0c202 v 62 060820z oo
> [ < c QO w ons05z0z < 1o o060 £202.¥ 50 o M 0060 £202 v 62 et
S (7] . 0020 £Z0Z 3V 10 D020 £202 30V 50 c 0020 £202 5 67 M 0020 E20Z SN £0
Q n © o e = O L EZ0Z 59V 10 = 0010 E20240Y 50 F 00 10 E20E 4V 67 Py 00 10 EZ0Z4EN £0
(%] c Z c B onoD£z0z v 10 5 0000 £20Z 2y 50 ()] = 0500 £202 KV 67 g 0000 £20Z a1t 80
— N DOEZ B20Z 41 1B DOEZ £202 24 PO S N 00EZEZ08 Y 82 O0EZ E202 451 2D
| 3 = , :
o = @© . o 0072 202 7 1E i 0072 £207 40 10 Q = ] . 0072 E20 N ZD
0O £ o ts o & 00 12 E20Z BV 1 = 00 12 £202 24¥ 7O W & 001z EZ02 Wy 87 B 0012 EZ0Z AN ZD
—— = 2 ot — 2 o002 202 v 70 o602 202 v 7 = ov0z ooz zo
Qv O = &
o ) o . ° ) ?
- o 7 3 I} % 3 1 3 % 3 PR} b 3 ¥ 3
< £ 8 = 1] il e I Fil
S -— nw c o 9 . i : g : o L. Pof
< . c © © c o - g 3 oz g g 3 gz 8 = g 3 & g g9 & 0§
— o g g S S S S g 9
— ™ F O o LL ..hl. ™ uoypueD HO'T uouPU0D HO'T [ uUowpUOD HO vonpuoo HO

23

LOR2-Forecast . LOR3-Forecast
I orvacua [ wore-scuar [ oRs-Acual

. LOR1-Ferecast

Legend

© AEMO 2023 | NEM Lack of Reserve Framework Report 1 April to 30 June 2023



OBTOEZOZ AN 0070 E202 ke £2 0670 202 kel 12
opCoEzOz Nl 0050 202 e £2 0060 £202 o1 12
00T £Z0Z KN 61 0070 202 KB £ 0020 £202 421 L2
O M 202 K 61 00 0 207 42 €2 00 10 6202 Ao 17
OBODEZ0Z AN 61 000 E202 ke £2 0600 202 ke 12
opezezz i) 00z 202 e 2 0uez £202 Ao 92
00T E202 N D1 00T T20T N B 0072 20z eI 2
01z 202 KA 01 opIzez0z A e 061z E20zdIZZ
000z £202 Fa 01 o0z €202 Kan g 0502 20z ke 22
oS! 202 AN 01 o81 cz0z e gl 0081 2024 ZZ
0081 EZ02 K O 0081 £202 K B w= mm [ooe pzozéenz - ==
OB} 202 AN 01 o021 £Z02 e 061 E202AIZZ
ob91 202N 01 op91 cz0z gl 0091 £20Z 4 ZZ
o) 202401 o1 2024 B 0051 E20Z4NZZ
O0'F | EZOZ AR D1 0¥ | EZ0Z Ko 1 D0F| E20Z 4B 22
o) 202 AN 01 o) 202 AN e 00e) E202AIZZ
o) 202 01 o) cz0z e el 0021 202N ZZ
O L1 EZOZ AR D1 O L1 E20Z KB 1 00 || E20Z 4B 2T
o0l EZOZATN 0L 0001 £202 N B 0001 20 e T
0080 EZ02 K 01 0080 £20Z K B 0060 E20E BN 2
o090 202 KA 01 opaDEz0z AN e 0080 E202 ke 22
o020 €202 FN 01 0020202 e B 0020 202 e 2
0090 EZ02 K 01 0090 £202 K B 0090 202 BN 22
0050 EZ02 KN 01 0050 £20Z N B 0050 E20E KB 2
07D E202 AN 01 oprOEZOZ AN B 00RO 20 kEN 22
oD 202 AN 01 ODE0T20Z e B 0050 202 e 22
00T EZ02 KN D1 00T0 EZ0Z N B 0070 20 eI 2
0040 E202 A5 01 00O EZ0Z AE B 00 0 207 A2 22
010D E202 AN 01 OBODEZ0Z KA B 0500 E202 ke 22
00eZ 6202 Ko 60 ODEZ T202 Ko L1 OGEZ E2024M 17
00T E202 N 60 00T T202 KN L 0072 202 4B 17
001 £202 KN 60 oIZEZ0Z AN L 0612 E2024 12
0002 £202 KN 50 o0z EZ0z AN L1 0602 E20245 12 -
oS! E202 60 : o1 cz0z e L1 0081 E2024M 17
- W E0E A0 (32} = [ove czzien s 00E EZ0TAN 17 B
0L} £202 KN 60 N o021 £Z024AN L1 0611 E2024 17
ob91 E202 60 o op9l cz0zhe L1 0691 £2024 17
oS! E202 N 6D o) £Z0z A L1 0051 E2024M 17
00k E202 K 60 N o1 EZOZAT L1 0¥ 20 4RI 1T
0} £202 AN 60 > o) 202 AEN L1 06E1 E2024 17
o021 202 6D o) cz0z e L1 0621 £2024M 17
0L EZ0Z KN 60 © 004 £202 K L 0011 20BN 17
001 E202 SN 60 S oB01 £Z0z AN L1 0601 E2024 17
0060 £202 FEIH 60 0080 £20Z e L1 0060 202 4B 17
0080 £202 A5 50 <t oBaDEZOZ AR L 0080 E202KEM 12
0020 6202 ke 60 - 0020202 Ko L1 0GL0E2024M 17
0090 EZ02 KEHH 60 0090 £20Z e L1 0690 EZ024°H 17
0050 E202 KEIH 60 o 0050 £20Z KEH L1 0050 E202 4B 17
070 £202 K5 50 OBTOEZOZARN L 070 E202KEM 12
oo ezne g0 + 50520z ko 11 0B0 820N 12
00Z0 £202 FEH 60 > 00Z0 TZ0Z K L1 0070 202 4B 17
0010 E202 AEN 60 [ 0002207 B L1 00 0 207 A2 12
w00 20z e 60 & osopezozhan 1 § 000 ez0zden 12 §
s ca > wszcans o o053 song oz
00T E202 KN BD OTZ TZ0Z N B 0072 202 4B 0 0022 202 421 +T
012 £202 A 8D — opIzez0z Aol 0612 £20245 07 0612 Ez02 A 72
0002 £202 AN B0 — oB0zEZ0Z AN Ol 0502 E202 651 02 0602 202 kel 72
o081 £202 o 8 o81 cz0z ol 0681 E2024M 07
- B (oo czermne 0081 £20Z K B QOB 202 4B 0 -
0L} £202 KN B0 m oL} £Z02 AN o) 0611 E20245 07
- 091 £202 o 8 o op9l cz0z ol 0691 £2024 0
oS! E202 o 8 el o) £z0z e ol 0651 E2024M 07
0¥ E202 KN B y— 00k £202 K B 001 20 4B 0 00w £202 KR BT
0} £202 AN B0 ol Z0z a0l 06E1 E2024 07
00! £202 Ao 80 © 0021 €20z Ao 91 0021 £20245 07
004 £202 ke B o 004 2202 FEn o1 0011 £202 e 0
001 E202 N 8 o— OBl £Z0z e o1 OG0! E2024 07
0060 £202 FEIN BO P 0080 £20Z K B 0060 202 4B 0
0050 £202 K8 80 () 0080 £20Z Ko 91 0080 £202 414 02
om0 202 fo B0 o o0 05202 foue o1 00L08202M 02 L]
0090 £202 N B 0090 £202 KN B 0090 £202 451 07
0050 E202 KEIH B0 () 0050 £20Z K B 0050 £202 4B 0
070 £202 AN B0 - oprOEZOZ AN Ol 0070 E202 651 02
0050 £202 Ko B0 ] ODE0TZ0Z e 91 0050 £202 4511 07
00Z0 E202 KN BD 00Z0 EZ0Z KN B 0070 202 4B 0
0 L0 £202 Ao B0 c 00 L0 202 AE 91 0010 EZ0Z 4210 07
© 0500 €202 43 20 f= op00 220z fan ol 0000 £202 51 02
[} 00eZ 6202 Ko L0 ODEZE20Z 51 00EZ E20Z 461
— Q0TZ £202 KEHH L0 2] OTZ TZ0T NS 0072 EZ0EAEN L
[ 0012 E2D2 Ao L0 [ 012 E202 AN S 0012 E202 4 61
-_— 0002 £202 KN L0 o OB0z EZ0Z AN G) 0502 E202 ke 51
(8} 081 20z 4o 20 = ove1 cz0z et o081 £Z02 461
() - o1 EZ0ZAN L0 = 0081 T202 51 OE EZ0T ARG -
o] 0021 €202 K 10 o 0021 £Z02 KA g1 0511 E20zken sl | |
0691 E202 N L0 — op9) cz0z NS 0091 £2024M 61
[7)] ouS| £202 Ko £0 [ 00| €20z Ao 51 0051 E20z e 61
c 00w EZ02 KEIN L0 — o1 EZ0ZATN L 0V EZ0TAEN L
o OBEI 202 KB L0 (&) OBE €202 AN S OGEI £20Z 4B 61
= 0521 £202 KB L0 () 0621 £202 ke §1 0021 £202 e 61 0021 e202 K £2
= 0011 £202 ke L0 o 011 £202 ke 51 0011 £2024e 61 0014 £202 M £z
ko] 001 E202 4N L0 ob0) cZ0z A1 0601 EZ0Z 461 0601 £202 4 2
c 0060 £202 KEHH L0 x 0080 £202 I §1 0060 EZ0ZAEH 5L 0060 202 42 €2
0080 £202 A5 L0 opaDEZZ AN G) 0080 E2024 G 0680 202 Ko £
Q o 10 6202 4 L0 (@) opLoczIZ NS 0GL0E2024M 61 = [ovsoczeinez
(&S] w90 6202 ko1 L0 owe0ez0z kst 090520z EN 51 ovo0 cznz o oz
0050 E202 KEHH L0 —l 0050 £20Z N §1 0050 EZ0ZAEH 5L 0050 202 42 €2
W 0070 £202 KN L0 o M OBrOEZZ AN G) M 0G0 E20ZA G M 0670 202 KEl £ M
0050 £202 Ko L0 ODE0TZ0Z 51 050 £202 4E 51 0060 £202 o8 £2
= M 00Z0 £202 KEHH L0 [ iy 00T0 TZ0Z NS > 0070 EZ0EAEN 5L .y 0020 £202 42 €2 i
Q & 00 LD £202 o1 L0 = O LD 202 RN 51 2 0010 E20Z4EI 61 = 00 10 E202 A5 £7 2
(%] = 00D £202 Ko L0 () = OD0D £20z R 51 0000 £20Z e 61 000 £202 A £z
() s o0cz E202 w50 — ® pel——r— & promsy & ovez 20z 8
o . OUZZ £202 AT 80 (O] o 00T T20Z K b1 o 00TZ BTN EL . OUTZEUEAN T o
& 0 2 £202 5 90 W £ O 2202 KE FL £ 0012 E20Z A1 B £ 00 12 E20 Ao 22 £
...m W 0002 £202 A5 50 > oBozEZOZ AN T b 0G0z E2024 ) 2 0502 202 ke 22 5
] 3 () E] 3 3 3 ] 3 E] ]
~ N 5 1411 N I I
O s 8 . B o s & . B s & ;7 & i & B s & . B
© s 7 &5 - = s 7 8 7 g ° 5 = g = § = g - g =
| uowPLOD HO [ YowPLOD HO uoWPUOD HO uowPLOD HOT wowPUeD HO

24

LOR2-Forecast . LOR3-Forecast
I orvacua [ wore-scuar [ oRs-Acual

. LOR1-Ferecast

Legend

There were no LOR declarations in the period from 31 May to 19 June 2023.
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There were no LOR declarations in the period from 21 April to 6 May 2023.
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Time.

There were no LOR declarations in the period from 11 May to 22 May 2023.
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Time.

There were no LOR declarations in the period from 4 June to 30 June 2023.

South Australia

3.1.3

There were no LOR declarations in the period from 1 April to 2 May 2023.

LOR2-Forecast . LOR3-Forecast
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. LOR1-Ferecast

Legend
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. LOR1-Ferecast

Legend

There were no LOR declarations in the period from 4 June to 23 June 2023.
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Time.

Victoria

3.1.4

There were no LOR declarations in the period from 1 April to 22 May 2023.

23 May - 26 May 2023
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Time.

There were no LOR declarations in the period from 27 May to 30 June 2023.

Tasmania

3.1.5

There were no LOR declarations in the period from 1 April to 30 June 2023.
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Legend

28

© AEMO 2023 | NEM Lack of Reserve Framework Report 1 April to 30 June 2023



Review of performance

4 Review of performance

4.1 Forecast Uncertainty Measure values

As in Section 2.1, this section will compare the 10™, 50" (median) and 90" percentile FUM values for this
reporting period to those for each quarter from Quarter 2 2022 to Quarter 2 2023 (Figure 2 to Figure 6). FUM
values decreasing is indicative of the distribution tightening with decreasing forecast uncertainty.

The most material changes in FUM values between Quarter 2 2022 and Quarter 2 2023 are summarised in this
section. For forecast horizons not mentioned in this section, the changes from Quarter 2 2023 were minor;
e New South Wales — 10™ percentile FUM values decreased for the 2, 24 and 60 hours ahead forecast

horizons. Median and 90™ percentile FUM values decreased for all forecast horizons.

e Queensland — 10" percentile FUM values increased for the 6, 12, and 24 hours ahead forecast horizons. The

median FUM values increased across all forecast horizons. 90t percentile FUM values increased across all
forecast horizons except the 24 hours ahead forecast horizon which decreased.

e South Australia — 10" percentile FUM values increased for the 6 and 12 hours ahead forecast horizons and

decreased for the 24 and 48 hours ahead forecast horizons. Median FUM values decreased for the 60 hours
ahead forecast horizon. 90" percentile FUM values increased for the 48 and 60 hours ahead forecast
horizons.

e Tasmania — 10" percentile FUM values increased for the 24, 48 and 60 hours ahead forecast horizons. The

median FUM values increased across all forecast horizons except the 2 hours ahead forecast horizon which
decreased. 90™ percentile FUM values increased for the 6, 24, 48, and 60 hours ahead forecast horizons and
decreased for the 12 hours ahead forecast horizon.

e Victoria — 10", median and 90™ percentile FUM values decreased across all forecast horizons.
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Figure 2 New South Wales region: FUM values for the reporting period, and compared to previous four quarters
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Figure 3  Queensland region: FUM values for the reporting period, and compared to previous four quarters

900
300 —
aas
700 A A = . =
A - 2 a2
A 2
600 — e 8
s = = =
E g8
£ 500
. -
S . @ . FUM range
T; é & & & [
s 400 - — — — — FUM pl10
2 a & 4 & ® FUM average
300 —FUM median
A FUM p20
200
100
0
~ o~ ™~ ~ (] =~ ™~ o~ ~ ~ ™~ ~ ™~ [} ~ ~ ~ ~ ~ ~ ™~ o~ =~ o~
© © 9 © © & © © © ©|8 © © © ©| 8 © © © ©|8 © © © ©| /o © © © o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ™~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
~ o - — ~ ~ = - ~ ~ o = - ~ ~ — ~ ~ o = - =~ ~ -+ - ~
g &8 35 3|8 8 35 39383883 s 85 3 3 IS YT IS B I8
2 Hours ahead 6 Hours ahead 12 Hours ahead 24 Hours ahead 48 Hours ahead 60 Hours ahead

Forecast horizon by quarter

© AEMO 2023 | NEM Lack of Reserve Framework Report 1 April to 30 June 2023 30



Review of performance

Figure 4  South Australia region: FUM values for the reporting period, and compared to previous four quarters
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Figure 5 Tasmania region: FUM values for the reporting period, and compared to previous four quarters
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Figure 6 Victoria region: FUM values for the reporting period, and compared to previous four quarters
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4.2 Forecast and actual LOR declarations

A summary of the count and causes of declared forecast and actual LOR conditions can be found in Table 2 in
Section 3 of this report.

Of the 88 LOR declarations in the reporting period, 62 were for forecast LOR conditions:

e 37 forecast LOR1 conditions were declared.

o 24 forecast LOR2 conditions were declared.

e One forecast LOR3 condition was declared.

e None of the forecast LOR1 conditions were set by the FUM.

e 19 forecast LOR2 conditions were set by the FUM.

e Atotal of 25 actual LOR1 conditions were declared. Of these, 23 were observed as forecast LOR1 prior to
being declared as an actual, therefore not counted as a forecast declaration based on the declaration count
principles outlined in Section 3. Two were declared as actual LOR1 conditions without prior forecast.

e There was one actual LOR2 condition declared. It was not observed as a forecast LOR2 condition prior to
being declared as an actual.
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Table 3 Summary of LOR conditions during reporting period, 1 April o 30 June 2023

Region LOR1 LOR2 LOR3

Actual Forecast  Actual Forecast  Actual Forecast
NSW 18 12 1 7 0
QLD 6 9 0 3 0 0
SA 1 14 0 13 0 1
TAS 0 0 0 0 0 0
ViC 0 2 0 1 0 0
Total 25 37 1 24 0 1

Reliability and Emergency Reserve Trader (RERT) activations

During the reporting period, no RERT services were activated>.

Table 4 LORs declared during the reporting period by trigger (FUM or LCR)

Effective period LOR1 LOR2 LOR3
New South Wales (NSW)

03/04/2023 Forecast

04/04/2023 Forecast

05/04/2023 Forecast

06/04/2023 Forecast

29/04/2023 Forecast Forecast
30/04/2023 Forecast Forecast
01/05/2023 Forecast

02/05/2023 Forecast

03/05/2023 Forecast

04/05/2023 Forecast then Actual

05/05/2023 Forecast then Actual Forecast
06/06/2023 Forecast then Actual

07/05/2023 Forecast then Actual

08/05/2023 Forecast then Actual Forecast
09/05/2023 Forecast Forecast
17/05/2023 Actual

22/05/2023 Forecast then Actual

23/05/2023 Actual Forecast

Forecast then Actual

24/05/2023 Forecast then Actual

Forecast then Actual

25/05/2023 Forecast then Actual Actual

Forecast then Actual

5 RERT reporting can be found at https://aemo.com.au/energy-systems/electricity/emergency-management/reliability-and-emergency-reserve-
trader-rert/rert-reporting.
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Effective period LOR1 LOR2 LOR3
26/05/2023 Forecast then Actual Forecast

27/05/2023 Forecast then Actual

29/05/2023 Forecast

30/05/2023 Forecast then Actual

20/06/2023 Forecast then Actual

21/06/2023 Forecast then Actual

22/06/2023 Forecast

Queensland (QLD)

03/04/2023 Forecast

05/04/2023 Forecast

11/04/2023 Forecast then Actual

12/04/2023 Forecast then Actual Forecast
14/04/2023 Forecast

16/04/2023 Forecast then Actual

17/04/2023 Forecast then Actual

19/04/2023 Forecast

08/05/2023 Forecast Forecast
09/05/2023 Forecast Forecast
10/05/2023 Forecast

23/05/2023 Forecast

25/05/2023 Forecast then Actual

30/05/2023 Forecast then Actual

31/05/2023 Forecast

South Australia (SA)

04/05/2023 Forecast
10/05/2023 Forecast Forecast
Forecast Forecast
12/05/2023 Forecast Forecast
17/05/2023 Forecast Forecast
Forecast
Forecast
18/05/2023 Forecast
01/06/2023 Forecast
26/06/2023 Forecast then Actual Forecast
27/06/2023 Forecast Forecast
Forecast Forecast
Forecast Forecast Forecast
Forecast Forecast
28/06/2023 Forecast Forecast
Forecast
Forecast
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Effective period LOR1 LOR2 LOR3
29/06/2023 Forecast

Tasmania (TAS)

NIL

Victoria (VIC)

23/05/2023 Forecast Forecast

Forecast

Note. Yellow shading indicates the requirement was set by the LCR or LCR2, and orange indicates the requirement was set by the FUM.

4.3 Causes of LOR declarations

As summarised in Table 2, a total of 88 LOR conditions were declared during the reporting period: 62 forecast
and 26 actual LOR conditions.

Based on Table 2:

e Of the 37 forecast LOR1 conditions declared, 23 resulted in actual LOR1 conditions. These were counted as
actual LOR1 conditions based on the declaration count principles outlined in Section 3.

e Of the 24 forecast LOR2 conditions declared, none resulted in an actual LOR2 condition. There was one
forecast LOR1 condition which resulted in an actual LOR1 and LOR2 condition. This was counted as an actual
LOR2 condition based on the declaration count principles outlined in Section 3.

e There were 14 forecast LOR1 conditions that did not develop into actual LOR1 conditions, and 24 forecast
LOR2 conditions that did not develop into actual LOR2 conditions. The reasons were either a market response
following the issue of the forecast market notice, or changes to the net import or changes in forecast demand.
The market response generally took the form of increased available generation or transmission network
service providers (TNSPs) rescheduling planned transmission outages. Some of the forecast LOR conditions
were cancelled when the FUM value decreased.

e As Table 4 above shows, during the reporting period there were three instances where actual LOR conditions
occurred with no prior forecast. This includes one instance where a forecast LOR1 condition resulted in an
actual LOR2 condition.

The LOR conditions in New South Wales, Queensland, Victoria, and South Australia were mainly driven by
decreased generation availability and reduced net import.

There were no LOR conditions declared in Tasmania.

44 Number of LOR declarations compared to previous quarters

Quarter 2 2023 covered the mid-to late autumn months and the first month of winter.

A total of 88 LOR conditions were declared during Quarter 2 2023 — 62 forecast and 26 actual LOR conditions.
This is higher than the 65 LOR declarations recorded in the previous reporting period (1 January to 31 March
2023), but lower than the 185 LOR conditions declared for the same period last year (Quarter 2 2022, excluding
market suspension period 15-24 June 2022).

© AEMO 2023 | NEM Lack of Reserve Framework Report 1 April to 30 June 2023 35



Review of performance

Figure 7 shows the historical trend of actual and forecast LOR conditions in past quarters from Quarter 3 2021
compared to Quarter 2 2023.

Figure 7  Quarterly comparison of actual and forecast LOR conditions, Q3 2021 to Q2 2023
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Glossary

This document uses many terms that have meanings defined in the NER. The NER meanings are adopted unless
otherwise specified.

For each of the terms below, refer to the Reserve Level Declaration Guidelines® for further information.

Term Definition

AEST Australian Eastern Standard Time

BBN Bayesian Belief Network”

ETL Extract-Transform-Load

FUM Forecast Uncertainty Measure (the number of MW representing the level of forecasting uncertainty)

Guidelines The Reserve Level Declaration Guidelines published by AEMO under clause 4.8.4A of the NER

LCR Largest Credible Risk — the single largest credible risk in the region

LCR2 Largest Credible Risk 2 — the sum of the two largest credible risks in the region

LOR1 Lack of Reserve level 1. The threshold for an LOR1 is determined by the larger value of either the FUM
or the sum of the two largest credible risks in the region (LCR2).

LOR2 Lack of Reserve level 2. The threshold for an LOR2 is determined by the larger value of either the FUM
or the largest credible risk in the region (LCR).

LOR3 Lack of Reserve level 3. The threshold for an LOR3 condition is when the forecast reserve for a region
is at or below zero.

PASA Projected Assessment of System Adequacy®

RERT Reliability and Emergency Reserve Trader®

TNSP Transmission network service provider

5 See AEMO's reserve level declaration guidelines, at https://www.aemo.com.au/-/mediaffiles/electricity/nem/security _and_reliability/
power_system_ops/reserve-level-declaration-guidelines.pdf.

" More detail regarding Bayesian Belief Networks is available in the Appendix of AEMO'’s reserve level declaration guidelines document in the
link above.

8 See AEMO'’s Projected Assessment of System Adequacy (PASA) principles, at https://aemo.com.au/en/energy-systems/electricity/national-
electricity-market-nem/nem-forecasting-and-planning/forecasting-and-reliability/projected-assessment-of-system-adequacy.

9 See AEMO’s Reliability and Emergency Reserve Trader (RERT) guidelines, at https://aemo.com.au/en/energy-systems/electricity/
emergency-management/reliability-and-emergency-reserve-trader-rert.
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