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Background and Purpose

This presentation describes the rationale for improving
Demand Traces, and seeks stakeholder feedback.
AEMO will also capture feedback about what is needed
from the Demand Trace process.

Engagement timeline

Oct 2020 Forecasting Enhancement Research Project

July 2021 2020 Forecast Improvement Plan progress
update

Aug 2021 Forecasting research initiatives

Today Demand Traces — the why

Oct 2021 2021 Forecast Accuracy Report with draft

Forecast Improvement Plan

Today's agenda:

Recap — what are demand traces (see
previous presentation)

Recap — the journey
Today's scope

Demand trace challenges:
« Mild-year syndrome

* Emerging needs driven by the changing energy
system

Revisit: what do we want from Demand
Traces?

Discussion



Demand frace generation is pivotal, complex, and

sits amidst emerging challenges and opportunities
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Various demand drivers, like GSF, DER, population, | | Various supply drivers, like histaorical 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 Reliability Standard Implementation Guidelines



How might AEMO and the FRG best address demand

trace generation challenges and opportunitiese

Implementation and continuous improvement

Minimum viable product?
Delivery timing

Acceptance criteria
Who can contribute to validation?
What validation would suffice?

e oy

Design, Build and Test
What design trade-offs exist?
What are the priorities?

Goals and options

What are requirements for demand traces?
What options exist?

What are synthetic traces?

What goals are relevant?

Why?
What are the problem(s) and |
the opportunities?
What is the current approach /3

i ?
and its challenges? —

——



Today's scope

* In scope today
* Discussed if required

Weather

Synthetic years Analytical
techniques modelling

 Out of scope today

Probability Of
Demand Exceedance Validation
traces and
Temporo-spatial Unserved erification
T correlation energy
Related \
Opportunltles How might AEMO and the FRG best address demand

Process trace generation challenges and opportunities?

< Modelling of Changing
uncertainty \ Electricity
System




Demand trace process

C Extreme demand simulation sets demand trace bounds,
° while the consumption forecast sets tiie frace’s totai energy

mild year syndrome

Demand traces for hot Demand traces for mild

reference years will retain reference years will be

realistic proportionalities less realistic when Each reference year has 100 supply behaviours

simulated against it, with combined results
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.. but the distribution accuracy will only be as
accurate as the demand traces it is based on...

Back to back daily profiles on day of Annual Max Demand (hour:minutes

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.




Demand trace challenges: emerging needs driven

from the changing energy system

Demand trace process Historical expectations of output: / \
Extreme demand simulation sets demand frace bounds, . Desig ned for max demand and

determining unserved energy
» Useful for peak season

Emerging expectations of output:
e Also suitable for min demand

« Useful for both peak and shoulder seasons \ /

Changing energy system

«  Minimum demand more important as PV grows
» Thermal generators and transmission outages in shoulder season
lead to potential for shoulder season capacity shortages .
«  Winter demand may rise with electrification, and summer may get
longer due to climate change, so available shoulder season for
outages shrinks .
» Increased reliance on variable renewable generation to meet
demand as thermal plant retire




Demand trace challenges: the available reference years are

iInsufficient to capture the full range of weather diversity

Real world phenomena and ... drive an incredibly diverse range of potential ... of which only some will be sampled with the
their correlations... combinations... currently available set of 10 reference years
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* Principal component Capturing a broader set of phenomena is increasingly important
analysis graphs draws out

o b as the energy system moves towards 100% instantaneous
d%er'f;;ia%,t'; d;gta penetration of Variable Renewable Energy (VRE).




What do AEMO and stakeholders

want from demand fraces?

What characteristics are we seeking from current and future demand traces?

« Account for demand generated from weather patterns Incorporation of correlation
between demand,

~ renewable generation and

time. Also, spatially between
* Account for temporal demand drivers (day of week, time of day, trend) neighbouring regions.

« Both current and future weather patterns Intuitive

and

* Use many more weather years (and corresponding demand traces) in reliability forecasts accessible

+ As affected by new technologies, electrification, etc.

: —
Traces should allow for: Will trace approach deliver

Calculation of unserved energy in the subsequent market modelling, allowing:

* Assessment of whether reliability standard is met I:I

[]

+ |dentification of problematic timing of generator or network outages

Minimum demand analysis, especially for system security assessment

|dentification of scenario-specific future generation and transmission expansion requirements / or x

* Assessment of timing and economics of network investments

What-if studies, such as:

* High inverter based instantaneous penetration (mainland NEM) — frequency and duration

* Ramping events

LI

* Low coincident renewable generation events such as wind droughts

Key: Updated



Discussion

Demand frace challenges: emerging needs driven : :
from the changing energy system Does thIS Sllde Capture the
Demand trace process Historical expectations of output: emerglng needs aS the energy
| memiing reesoney system changes?
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Emerging expectations of output:
* Also suitable for min demand
« Useful for both peak and shoulder s

chenangeneray e What do AEMO and stakeholders

*  Minimum demand more impartant as PV grows 2
+  Thermal generatars and transmission autages in shoulder season ‘I‘ f m d m d ‘I‘

lead to patential for shoulder season capacity shortages _ WG n rO e O n rG C es *
* Winter demand may rise with electrification, and summer may get

longer due te climate change, so available shaulder season for What characteristics are we seeking from current and future dermand traces?
outages shrinks = Account for demand generated from weather pattems neorparation of correlation
* Increased reliance on variable renewable generation to meet +  Both curent and future weather patterms e ;iernanql,_
demand as thermal plant retire S S S U - - 18| hle generation and
2 L: : many more weather years (and comesponding demand traces) in refiability foracast tir Also, spatially between
+  Account for ternporal dermand drivers (day of week, time of day, trend) neighbouring regicns

Will trace approach deliver?

» Calculation of unserved energy in the subsequent market modelling, allowing:

er relability s

EMIETE T,

I OF Melwddk Sutages

y »  Minimum demand analysis, especially for system security assessment
D e I I l a n d | ra C e = ldentification of scenario-specific future generation and transmission expansion requirarmeants

Aszesmmrent of tning and econormics of retwork Investrnents

requirements to be | - .

High Irverter based instantanecus penetration (malnland NEM) - fregue
Rampil

considered? y=

/orx

dies, such as:

] avents

ool ] O] oo

dant ranewable generation events such &5 wind droughts

Key: Updated




