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Purpose and agenda

The purpose of this presentation is to consult the FRG on the use of synthetic
traces in upcoming forecasting activities.

Today's agenca ncludes

* Objectlves.from synthetlc traces Sep 2021 FRG presentation 2: Demand Traces AEMO
« Growth in VRE generation — why change?
* Better grOWth to match targets Dec 22 - Apr 23 FIP consultation AEMO,
* Project plan and timeline Stakeholders
» Current status and preview of early Today Synthetic demand traces AEMO
results, chart types Aug 23 2023 ESOO published AEMO
* Next steps / adoptlon Strategy 2024 Demand Forecasting methodology = AEMO,

(expected) consultation Stakeholders



Traces — a key input into
forecasting processes

Abbreviated Key

I15F Methodology
ESO0 and Rellability Forecast Methodology

AEMO’s

Forecasting Approach showing Forecasting Components

Electricity Demand Forecasting Methodology . S s . :
Demand Side Participation [D5SP) Methodolo Eﬁlﬂﬂ. HE“I‘ab'l'w E‘EF ISP: Optimal
Inputs, Assumptionsand Scenarios Report [IASR) period and likely trading Development Paths
Emergy Adeguacy Assessment Projection Guidelines intervals and Generation
Analytical Stream Reliability gap size Investment
| Demand
[ Supply Energy
1 Market Modelling
Forecasting Adequacy =
ulcomes Assessments
Annual Consumption Forecast 4\\
Primary BUEII:F- : & " Demand Traces )
Forecasting MmEres Max/Min Market Modelling
Components Residential Demand Forecast Renewable ’
Generation Traces
Secondary I \ I I
Forecasting Connections ‘ ‘ Generator
Components Forecast Sl Dutage Rates
Various demand drivers, like GSF, DER, population, | Various supply drivers, like histarical generation, DSP and outages,
Inputs housing stock, energy efficiency, Electric Vehicles, | network constraints, auxiliary load, weather and climate, fuel prices,

prices, LIL survey, losses, weather and climate

generator operating parameters and costs, transmission parameters

* See also Relizbility Standard Implementation Guidelines
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Reional Demand (MW)

Challenge 1: Mild year syndrome
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simulations

Each reference year has at least 100 generator
outage patterns simulated against it to build the
Unserved Energy (USE) distributions...
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USE (58)

Example: NSW 2030-31 ESOO Central Scenario

... but the distribution accuracy will only be as
accurate as the demand traces it is based on...

Current approach: to limit distortion from mild years, only a few days are scaled to the target POE. However, as only

demand is scaled, correlation with weather variables (temperature, wind, solar) diverges from real-world extreme days.




Challenge 2: Insufficient reference years to
capture the full range of weather diversity

Key input drivers (principal components) drive a ... of which only some will be sampled with the
very diverse range of potential combinations... currently available set of 12 reference years
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not occur within the available reference years

Capturing a broader set of phenomena is increasingly important as the energy system moves

towards 100% instantaneous penetration of Variable Renewable Energy (VRE).



Challenge 2: Insufficient reference years to
capture the full range of weather diversity

Demand dominated variability . Supply dominated variability
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Recent historical data

Synthetic traces: Current to future state

Current state

Inputs Outputs

Distributed solar
generation

< Solar irradiance
Large-scale solar
generation

Wind speed Wind generation

Future state

Inputs Outputs

Temperature*

Distributed solar
generation

Solar irradiance
Large-scale solar
generation

Wind speed Wind generation

Longer-term historical or synthetic data
AL

*including impacts of humidity where relevant



Stepping stones to full synthetic traces

1. Enhance maximum and minimum
demand model

2. Update components needed for
producing synthetic traces

3. Evaluate traces against historical and
those created with current approach

4. Consider further enhancement-based
needs, complexity and resources -
available:
* Electrification impacts
« Change to current hot water load




Existing maximum and minimum demand forecasting process:
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Stage 1 — improved maximum and minimum demand forecast:
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Stage 2 — expand to create full traces:
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Status of synthetic frace work

Project component Status

New simulation engine (Databricks) in production Done
Annual bootstrapping implemented as option Done
Other HH-model improvements (humidity, heatwave) Done
Sim engine enhancements to extract traces Done
Test if GEV model is still required To come
Scaling of resulting traces To come
Creation of consistent wind and solar traces To come
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Adoption pathways

To be used, synthetic traces must
prove fit for purpose, including: -
* Good match with historical demand

outcomes in regions (e.g. MAPE)
and correlation across time/regions.

Use a mix of
historical demand

Use of synthetic

reference years traces only
and synthetic ones

Use of historical

« Plots of forecast years at least as Decision .____ am § Jcmand reference
.. > point | Il vears and present

good as existing trace approach, but
ideally less distortion at time of peak.

Decision points critical for moving
to next stages:

« AEMO will asses before deciding to
include for information only in a
future ESOO or ISP

« AEMO will consult before including
into actual calculations of USE or
similar

Today

synthetlc results for

) mformatlon only

—
- Use of historical
demand reference
* years only




Model comparison — examples of plots for
assessing synthetic traces
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Preliminary results

» Current approach gives reasonable max/min demand outcomes.

 Modelled demand for individual half-hours will most often be well
aligned with observed demand, but not always.

* Impact from any bias removed by rebasing based on GEV model
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—— |Improved model 2
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Preliminary results

* On some days, the implemented improvements are significant,
which is important when producing traces, where accuracy for
each half-hour is essential.
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Next steps

» Complete synthetic trace work outlined above (slide 12)

» Undertake assessment to ensure the traces meet the required
characteristics

* Decide whether to include any assessment of synthetic traces
iInto the ESOO 2023 forecast for information, or at a later point

» Consultation on Electricity Demand Forecasting methodology in
2024 (expected)
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Discussion




AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

For more information visit

Energy.forecasting@aemo.com.au
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