
Real-Time Market 
Insights Forum
18 June 2024

Hosted by the WA Real-Time Market Monitoring Team

Please send questions, feedback and ideas to: 
wa.rtm@aemo.com.au

mailto:wa.rtm@aemo.com.au


Disclaimer

This material provides general information about the operation of the 
Western Australian Wholesale Electricity Market (WEM).

The information may be subject to specific exceptions or may not apply 
to particular circumstances.

To fully understand their obligations, participants should refer to the 
WEM Rules and WEM Procedures.

AEMO has taken all due care in preparing this material but accepts no 
liability for any errors it may contain.
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AEMO Competition Law & Meeting 
Protocol
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Participants in AEMO discussions must: 

• Ensure that discussions are limited to the matters 
contemplated by the agenda for the discussion  

• Make independent and unilateral decisions about their 
commercial positions and approach in relation to the matters 
under discussion with AEMO

• Immediately and clearly raise an objection with AEMO or the 
Chair of the meeting if a matter is discussed that the 
participant is concerned may give rise to competition law risks 
or a breach of this Protocol.

Participants in AEMO meetings must not discuss or agree on the following 
topics:

• Which customers they will supply or market to

• The price or other terms at which Participants will supply

• Bids or tenders, including the nature of a bid that a Participant intends to 
make or whether the Participant will participate in the bid

• Which suppliers Participants will acquire from (or the price or other 
terms on which they acquire goods or services)

• Refusing to supply a person or company access to any products, services 
or inputs they require.

AEMO is committed to complying with all applicable laws, including the Competition and Consumer Act 2010 (CCA). In any 
dealings with AEMO regarding proposed reforms or other initiatives, all participants agree to adhere to the CCA at all times and 
to comply with this Protocol. Participants must arrange for their representatives to be briefed on competition law risks and 
obligations.

Under no circumstances must Participants share Competitively Sensitive Information. Competitively Sensitive Information means confidential 
information relating to a Participant which if disclosed to a competitor could affect its current or future commercial strategies, such as pricing 
information, customer terms and conditions, supply terms and conditions, sales, marketing or procurement strategies, product development, margins, 
costs, capacity or production planning.



Agenda

# Item Speaker

1 “Stegosaurus Curve” – DPV fluctuation and/or KBESS withdrawals? 
Examples from 30th March and 9th April Lise Rule

3 Review of outcomes of new DFCM. Douglas Birse

4 Tight conditions over WC 14 June and outlook for winter. Michael Dalton

5 WEMDE v2 APIs. Hayden Collett

6 AEMO Intervention Events. Leon Kwek & EPWA

7 FCESS Cost Review Update. EPWA
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Investigation:
De-mystifying Operational Demand

Examples from 30th March 2024 and 9th April 2024
“Stegosaurus Curve”: DPV fluctuation and/or KBESS 
withdrawals?
Presenter Lise Rule



Operational Demand

• Operational Demand is the total injection (MW) from all 
Facilities that are injecting during a Dispatch Interval and 
includes:
oScheduled Facilities
oSemi-scheduled Facilities and
oNon-Scheduled Facilities

• Operational Demand comes in two forms:
oUnscheduled and
oScheduled



Operational Demand

• Scheduled Operational Demand includes all injection demand on 
the System including Battery withdrawals.

• Unscheduled Demand excludes Battery withdrawals.

• AEMO uses Unscheduled Demand for the Energy 
Requirement forecasts.

• Historically we have considered all fluctuations in the Operational 
Demand to be driven by DPV or Load Variability, however, that is 
no longer the case.



Observations from 30th March DPV Dinosaur & KBESS 
withdrawals:
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• Stegosaurus Scheduled Operational Demand curve noted during the trough and assumed that DPV 
fluctuations were the cause.

• KBESS withdrawals are included in Scheduled Operational Demand, therefore increasing Demand 
requirements.



DPV Fluctuations, KBESS withdrawals and Operational Demand during trough 
on 30/03/2024

• Note: Unscheduled Demand (green) excludes battery 
Withdrawal.

• 10:26 DPV decreases, Both Unscheduled and 
Scheduled Demand increases.

• 10:50, battery withdraws increasing the difference 
between Scheduled and Unscheduled 
Demand; Unscheduled Operational demand 
stays relatively flat with minimum DPV variation.

• 12:40, sharp decrease in DPV generation resulting in an 
increase to both Scheduled and Unscheduled Demand

• From 14:16 DPV "flatlines". Following this there is a 
rapid decrease in DPV output. Due to the variation 
between injection and withdrawal of the battery 
during this period the Scheduled Operation Demand 
has even greater variations.
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Section of trough on 09/04/2024
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A

A

B

B

C

C

A. Battery is withdrawing, 
Scheduled Operational Demand 
increases and Unscheduled 
Operational Demand shows no 
change.

B. Battery stops withdrawing, 
Scheduled Operational Demand 
decreases matching 
Unscheduled Operational 
Demand.

C. Battery withdraws temporarily, 
resulting in quick change in 
Scheduled Demand where 
Unscheduled remains steady
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Investigating battery withdrawals further, 
we can see there are some direct 
correlations between withdrawals and 
increase/decreased Scheduled Operational 
demand overnight when there is no supply 
from DPV.

Impact of overnight withdrawals of KBESS, 09/04/2024



Investigation:
Review of outcomes of new DFCM.

Presenter Douglas Birse



Background

• WEMDE 3.0.0 included a change to include Distributed PV in the 
DFCM

• This was a significant improvement in aligning WEMDE with the 
physics of the power system

• Although it is challenging to state changes before and after the 
introduction of the new DFCM are correlated but the follow slides 
will show trends for approximately 4 weeks before and after the 
change-over at midday 15 May 2024

See RIF slides for 16 April 2024 and 7 May 2024 for additional information on this change
DFCM files can be downloaded from:
https://aemo.com.au/en/energy-systems/electricity/wholesale-electricity-market-wem/system-operations/essential-system-services/contingency-reserve-quantities 

https://aemo.com.au/en/energy-systems/electricity/wholesale-electricity-market-wem/system-operations/essential-system-services/contingency-reserve-quantities


Impact on Largest Contingency

• The Largest 
Contingency has not 
materially decreased 
since the introduction 
of the new DFCM

• The dynamic of the 
daily variation in 
largest contingency is 
similar with noticeable 
increases aligned with 
the morning and 
evening peaks
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Impact on Offset and Requirement

• Due to the underlying modelling 
of the DFCM the offset had 
material changes based on the 
currently level of DPV on the 
system

• As predicted the offset has 
increased overnight and 
decreased in the middle of the 
day

• Once combined with the largest 
contingency this has resulted in a 
“flattening” of the Contingency 
Raise Requirement
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Impact on Cleared Contingency Raise

• There has been an overall increase 
in the Cleared Contingency Raise

• This indicates that there has been 
a decrease in the Performance 
Factors for the cleared facilities

• This may be due to:
• Changes in the new DFCM
• Different facilities being dispatched
• Changes to the underlying system 

conditions (Inertia/Underlying 
Demand)
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Conclusions

• The introduction of the New DFCM appears to have had a 
noticeable change in the dynamics of the Contingency Raise 
Market

• Most notably is the change in the Contingency Raise Offset as 
predicted

• Evidence shows that the market adapted quickly to the change

17



Operational Update:
Tight conditions over WC 14 June and outlook for 
winter.

Presenter Michael Dalton



Week-ahead outlook 7 – 13 June
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Battery projects in the Collie region
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Weather and Climate



June to August 2024:                 
Climate Outlook
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Rainfall Minimum temperatures

Median or below-median rainfall for the majority of WA with 
above-median rainfall for coastal and inland parts Western 
Australia

Minimum temperatures are generally likely to be warmer for 
majority of the country. 
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Chance of unusually cold                            11 April 2024 Chance of unusually wet 

Low chance of unusually cold conditions across the country. Increased likelihood of unusually wet conditions large parts of WA.

June to August 2024:                    
Climate Outlook
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June to August 2024:                    
Wind speed Outlook



Wind actuals over 
evening peak June 2024
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4/06/2024 17:46 4 MW
12/06/2024 17:55 48 MW
13/06/2024 18:16 25 MW



Electricity 
System Readiness



Generation Availability
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Operational Update:
WEMDE v2 APIs.

Presenter Hayden Collett



What
• Making improvements to the case and solution end points

o dispatch, pre-dispatch, week-ahead

v1 End Point Proposed v2 End Point

/WEM/v1/dispatchCase/dispatchData /WEM/v2/dispatchCase/dispatchData

/WEM/v1/dispatchCase/preDispatchData /WEM/v2/dispatchCase/preDispatchData

/WEM/v1/dispatchCase/weekAheadDispatchData /WEM/v2/dispatchCase/weekAheadDispatchData

/WEM/v1/dispatchSolution/dispatchData /WEM/v2/dispatchSolution/dispatchData

/WEM/v1/dispatchSolution/preDispatchData /WEM/v2/dispatchSolution/preDispatchData

/WEM/v1/dispatchSolution/weekAheadDispatchData /WEM/v2/dispatchSolution/weekAheadDispatchData



Why

• Improve consistency between case and solution end points
• Uniformity between dispatch, pre-dispatch and week-ahead

• More run/run interval metadata

• Improve visibility/awareness around Affected Dispatch Intervals

• Improve robustness behind the scenes



Structural Changes/New Objects



New Request Parameters
Case File

32

Name Required Type Values

dispatchScenario false string

‘Reference' (default), 
‘ForecastHigh’, 
‘ForecastLow’, 
'InServiceCapacityOnly’

Case & Solution
Name Required Type Values

dispatchIntervalScope false string “Latest” (default) or 
“Original”

“Latest” returns the latest updatedDate for the PDI and for each of the horizon intervals.
“Original” return the original/minimum updatedDate for the PDI and for each of the horizon interval.



When

• Rough timeline of around end of July (WEMDEUI Release 2.2)
• With respect to the V2 API changes, expect updates on:

• Developer portal API information
• Sample swagger files
• Public Data Site changes

• V1 and V2 will be available concurrently for a period with the 
intention of retiring V1

• AEMO is currently in the process of streamlining its Market 
Readiness/change management functions in which more 
information will be shared soon.
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Operational Update:
AEMO Intervention Events.

Presenter AEMO & EPWA



Background

• First summer after SCED market start required significant AEMO real-time 
intervention to manage peak dispatch conditions

• Interventions resulted in collapse of market prices

• Intervention frequency has significantly declined since:
• Less extreme conditions under normal dispatch

• Improvements through:

• Participant and AEMO operational experience and leanings.

• Dispatch system (market engine, engineering inputs, real time interface) fixes and re-turning

• Outlook is significantly improved for future LOR events
• AEMO and EPWA reviewing intervention scenarios to define intended market outcomes
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Intervention Policy

EPWA has confirmed the following policy to guide intervention scenarios:

• AEMO must take all available actions and interventions to minimise risk of 
directed load shedding

• AEMO needs to improve transparency: market communication and procedure for Lack of 
Reserve Conditions

• Where possible, these interventions should avoid / minimise impact to market 
prices, e.g.:

• preference directions to Participants to update market offers

• trigger Intervention Pricing as appropriate

• There should careful consideration for compensation for interventions to 
manage non-network scenarios

36



Intervention Scenario 1:
Network Limit to Eastern Goldfields
Eastern Goldfields Power Transfer Limit

• Limited supply:
• Single circuit

• 220 MW hard limit

• Normally managed through equations:
• NIL > CVP0 {…} [MU-NGS X1 (MU~)]
• {…}: network and generation 

contingencies to consider

• However, conditions are subject to 
oscillating commitment
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COLLGAR
220 MW

MUJA – NARROGIN SOUTH
220 MW LIMIT

MERREDIN SOLAR
100 MW

MERREDIN POWER
80 MW

PARKESTON
+/-60 MW

MUJA

MERREDIN

WEST
KALGOORLIE

(220 MW)

NORTHAM

100 MW LIMIT

SOUTHERN CROSS
-70  0 MW



Intervention Scenario 1:
Network Limit to Eastern Goldfields

Conditions 12 June 08:00

• Market struggling with morning peak:
• Low wind and PV output

• Raise Services and Energy shortfalls

• Early loss of Goldfields unit

• Oscillating commitment Dispatch 
Instruction to NAMKKN_MERR_SG1

• Operator does not update offers 
(frustrated by short run and non-
physical instructions.) 
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Intervention Scenario 1:
Network Limit to Eastern Goldfields

39



Intervention Scenario 1:
Network Limit to Eastern Goldfields
• Intervention counter-factual: 

• Critical facility de-commits following oscillating market Dispatch Instruction
• AEMO has no reliable information on cycling capabillity

• Risk that no options remain to re-secure system:
• System conditions may bind again

• Facility may enter restart cycle

• Intervention Scenario:
• AEMO intervenes in advance to prevent potential non-securable system

• In this scenario: constrain facility to minimum stable output

• Flagged as network constraint; facility is uplifted to submitted offer price

40

Risk appetite does not support this outcome.



Intervention Scenario 1
Policy Discussion

What is the intended outcome 
when market dynamics do not 

manage power system 
requirements?

41

Why are network limits uplifted?

Is this an end-state scenario?



42

Trapezium limits and commitment

Normal operating 
configuration

Range with compression

In-Service Available
30 min



Intervention Scenario 2
Rolling Commitment
• Market is short of In-Service reserves:

• Shows as ESS shortfall

• Dispatch Instructions not desirable for participant:
• Short-run

• Below min-stable

• Oscillating / “fleeting”

• Most likely at price cap due to tie break

• Operator does not update submissions:
• Market Prices are corrupted

• Recurring shortfalls

• Alternative facilities do not receive instructions

• AEMO does not intervene unless system is non-
secureable

• ESS reserves generally sufficient for 1 facility

43

Normal operating 
configuration

Range with compression

Available
20 min

Available
30 min

Dispatch Instruction below 
stable generation



Intervention Scenario 2
Policy Discussion

What is the intended outcome 
when market dynamics do not 

manage power system 
requirements?
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If AEMO does intervene, why are 
participants not uplifted?

Is this an end-state scenario?



Intervention Scenario 3
Trapezium limits
• Capacity from facility unavailable due to 

trapezium trapping
• Normally occurs at upper bound for overload 

facility capability

• Participants do not respond to signal:
• Capacity unavailable to WEMDE; facility is co-

optimised to supply reserve

• Reserve price is high due to energy congestion
• Participant prefers to supply ESS

• Capacity takes time (Start-Decision Cut-off) 
to activate and is unavailable when required.

45

Normal operating 
configuration

In-Service Available
30 min

Dispatch Instruction 
trapped at upper limit

WEMDE may opt for 
services when full capacity 
not In-Service



Low Reserve Conditions (LRC)
Lack of Reserve (LOR) levels
LRC greatly increase the chance 
of a non-secureable system
• Forecast assumption that ALL 

accredited capacity is 
dispatched

• Without intervention, AEMO 
has insufficient reserves 
operate securely

46

Under LOR2, any sequence of events with unavailable capacity will lead to a non-secureable system and credible 
risk of directed load shedding



Intervention Scenario 3
Lack of Reserve Conditions
During 2023/24 summer events:

• Significant proportion of capacity 
did not offer In-Service

• AEMO intervened to force 
instructions to capacity outside 
trapeziums

• Market prices collapsed

• ESS quantities did not reflect facility 
physical capability
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Intervention Scenario 3
Lack of Reserve Conditions
For future LOR events:

• Prior to intervention cut-off, AEMO will direct 
facilities to update offers under LRC 
framework

• WEM Procedures in development

• After cut-off, AEMO will intervene as before
• Directed participants in this scenario will not be 

uplifted

• Other scenarios may still result in uplift
• Case-by-case basis

• Ongoing review of options to preserve market 
prices
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Update:
FCESS Cost Review Update.

Presenter EPWA



Summary of ongoing initiatives

• Obligations for Market Participants to offer in-service where 
certified reserve capacity is required.

• AEMO Low Reserve Condition procedure and market information 
transparency improvements.

• Intervention review and direction classification framework.

• Intervention pricing triggers and review of circumstances where 
Energy Uplift Payments are warranted.

• Options to uplift Market Advisory detail and intervention 
transparency
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Other FCESS Cost Review matters

• The FCESS tie-break method.

• Energy Market Clearing Prices reaching the cap due to the prices 
in submissions rather than real-time shortfalls.

• Definition of Notice Periods.

• Minimum enablement quantities.

• RoCoF Uplift Payments and Uplift payments more generally.
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wa.rtm@aemo.com.au
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Questions, 
Feedback, Ideas



For more information visit 

aemo.com.au
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