b 88 { Department of Energy, Mines,
fW Industry Regulation and Safety
L.~ I\
‘OVERNMENT
RN

1_ Energy Policy WA

G M OF
WESTERN AUSTRALIA

TDOWG 54

Tranche 8 - new method to determine the Availability
Duration Gap (ADG)

1 May 2025

Working together for a
energy future.



Welcome

Please place your microphone on mute, unless you are asking a question or making a
comment.

* Please keep questions relevant to the agenda item being discussed.

» If there is no break in discussion and you would like to say something, you can ‘raise your
hand’ by typing ‘question’ or ‘comment’ in the meeting chat. Questions and comments can
also be emailed to energymarkets@demirs.wa.gov.au after the meeting.

« If you are having connection/bandwidth issues, you may want to disable the incoming
and/or outgoing video.
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What is the ADG and why do we need these amendments
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Capacity (MW)

Why Is it Important to increase the ES

2027/28 if ESROD is not extended
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If ESROD is NOT extended:
Either demand will not be served (left chart)

Or more Capability Classes 1 and 3 will be required to serve demand (top right)

ESROD needs to be extended (bottom right) to:

ensure reliability is maintained

ensure customers’ payments for capacity reflect its contribution to reliability
ensure no unnecessary costs in the market
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The Reason for this Review

« The RCM review considered this in 2022/23 - the rules that implemented the first ADG
methodology were made in 2023

« Original ADG method designed for known entry of ESR at the time

* In preparation of the 2024 ESOO, AEMO applied the then methodology and determined
unreasonably long ADG as it was looking at all days in the target year

 Rules were changed so only 90th percentile was used for 2024 ESOO

« ESOO applied this to the then existing ESR Capacity Credits (c.400MW) and indicated that
ESRDR would extend to 4.5 hours (ESRDR was fixed in the Rules at 4 hours for the 2024
Reserve Capacity Cycle)

« AEMO tested this method again in late 2024

* Indicating ESRDR of 15.5 hours due to the increase of ESR Capacity Credits (~1GW to a total
of ~1.4GW)

- “Backstop” change to the method - to only consider the peak day, was introd
January 2025 (one of the methods presented today)
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Objectives of this Review

 We then reviewed the methodology using 5 different methods and chose the
method which balanced the interests of consumers/investors in the best way

 We had to balance the interest of consumers (e.g. make sure consumers don't pay
for what they don't need) with investment certainty (unreasonably long ESRDR risks
preventing investment in new, useful ESR)

e ESRDR that is too short:

« can lead to lack of capacity during the system peak if ESR had fully discharged
before the end of the peak demand period (see above)

« does not signal that Long Duration Storage technologies (LDS) are needed by the
market

 For AEMO to apply the new ADG methodology in the 2025 Reserve Capacity
Cycle, rules must be made by early May 2025

Working together for a brighter energy future.



Assessment Criteria for Methods co

Criterion Description

Adequate representation of
ESR’s contribution to reliability

Treatment of existing and future ESR should ensure that reliability of supply is not eroded

Projection of ESROD should appropriately reflect the contribution of ESR to capacity adequacy and the reliability standard and
incentivise investment in ESR as needed

Investment certainty -
predictability of ESROD

The method applied for the calculation of the ADG and ESROD is clearly documented and stakeholders including investors can
make useful predictions with information that is readily available

Investment Certainty — volatility
of ESROD

Minimises year-to-year volatility for investors to the extend possible — volatility that reflects a change in contribution to reliability
should not be eliminated

Sensitivity to “flat” demand
shape

The influence of potential individual future operational demand day forecasts on ESROD should be reduced

Sensitivity to step change in
ESR capacity

The influence of potential individual future ESR capacity changes on ESROD calculation should be minimised

practicality of implementation
and rollout across 10 years

The proposed method for calculation of ADG and ESROD should be implementable so as to enable preparation of a 10-year
outlook of ESROD and capacity adequacy
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Methods explored
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Methods explored

# of days assessed

20 Jan 2025 actual

demand profile
assessed as
sensitivity?

Application of ESR capacity (ESR
Dispatch)

Fixed-duration ESROD

Top 1 day* (from each reference year) -
current method

Fixed-duration ESROD
(4 contiguous hours)

Yes

Extending ESROD
(until ADG =0)

Top 1 day*

(from each reference year)

Extending ESROD until ADG = 0 and nominally
de-rating Capacity Credits

Yes

Even over ESROD (as per
Capacity Credits)

Based on WEM ESOO
dispatch modelling

Top 1 day*

(from each reference year)

Assessment of the ESROD instead

Not modelled

Not even.

ESR dispatched to meet demand
that has not been met by other

types of installed capacity.

Bottom-up Capacity

Top 1 day*

Not even.

method

(from each reference year)

Adequacy and ESR Assessment of the ESROD instead Yes ESR dispatched to meet demand
Contribution (from each reference year) that is not covered by other
types of Capacity Credits.
Not even.
- “gj » Top 1 day*
Top-down “simple Assessment of the ESROD instead Yes

ESR dispatched to minimise
residual operational demand.

10 *Top 1 day means the day when annual peak demand occurred or is forecast to occur
**Assessment based on 12 weather reference years (2010-11 to 2021-22)




Current “Backstop” Method
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Current “Backstop” ADG Method explai

The current method determines the ADG by Fixed-duration ESROD
» 1,300 MW of ESR
« Forecasting the 1 in 10 peak demand for the R —
relevant Capac”:y Year » 5,198 MWh of ESR energy capacity
« Subtracting ESR capacity from it to determine FROD=ET fenrt
the residual operational demand (ve!low) - e
e . 3,376
- Determining how many intervals have a higher -
demand than the highest interval within the gm0
ESROD (grey) o
500
« This number of intervals is the ADG ' aééééééééééégaéasééééasa

=] (=]
=

« ADG is then used to calculate the new ESROD - Operational demand before ESR

as ADG + old ESROD Operational demand within ESROI after ESR
w=m ADG

wow Operational Demand (not within ESROI, not ADG)
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Preferred Method - Extending the ESROD
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Preferred Method: Extending ESROD

This method builds on the Fixed-duration ESROD
method but modifies it by conducting consecutive
iterations in which ESROD is incrementally extended
until ADG becomes zero

From one iteration to another, extend ESROD by one
half-hourly interval

In each iteration, dispatch ESR capacity evenly

Even ESR “dispatch” means that in each interval ESR
capacity is constant, gradually lower total remaining
capacity with each iteration

The iteration in which ADG reduces to zero (or demand
adjacent to the ESROD period is lower than maximum
demand within the ESROD period) determines the new
ESROD

The extended ESROD establishes the new ESROD

Demand [MW)

:

4,200

:

L

:

i
Fud
=

:

= Peak demand outside ESROD

4,051

3,285

3,886

3,430
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Residual Peak demand within ESROD

3,545

10
ESROD (Tls)

3,640

3.7119

11



Fixed-duration ESROD and Extended ESROD methods illustrate

Top 1 day in CY 2027-28 (1 March 2028), based on

Fixed-duration ESROD — “backstop” method (see early slides) Extended ESROD - preferred method (ADG not yet zero)

» 1,300 MW of ESR
» 4 hr (8 Tl) duration ESROD
» 5,198 MWh of ESR energy capacity

» ESR scaled to 1,040 MW
» 5 hrduration ESROD
» 5,198 MWh of ESR energy capacity

ESROD =8 TI - ESROD = 15 TI (7.5 hrs) ESROD=10TI - ESROD = 13 TI (6.5 hrs)
5,000 5,000 -
4500 --- ;ﬂn Y e oo
- w Y R e e e
' - . 3,285 - 3630 7 b 3,61
4,000 . 4,000 - : ; :
3,354 - ~3376 LA
3,500 3500 |
3,000 3,000 -
£ 2500 g 2500 |
2,000 2,000
1,500 1,500
1,000 1,000
500 500
D N N B N R u
{0 — T — T — N — N — N — D — N — B — I — N — B — D — B — T — D — D — D — N — N — B — B — B — ] oo o oo oo ooooo oo oo oo oo oo oo
R R R R SSSS8S5SES58S5S5S5S82888885858585:58
EEsrfst sy gEcsgdEIEEs -FE SRR R ERE AN E-SFFEEE"

Steps taken:

--- Operational demand before ESR

Operational demand within ESROD after ESR dispatch
mm ADG
o Operational Demand (not within ESROI, not ADG)

» Extend the ESROD from 8 to 11 Tis (by one Tl at a time)**
Dispatch the same energy (MWh) over an increasing duration
» Calculate peak demand inside the ESROD after ESR dispatch

» Determine the initial ADG, continue until ADG =0

15
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Extended ESROD (ADG = 0)

» ESR Scaled to 945 MW

» 5.5 hr duration ESROD
» 5,198 MWh of ESR energy capacity

ESROD =11 TI

- ESROD = 11 TI (5.5 hrs)

4,500
4,000

3500 |

3,000
= 2500
2,000
1,500
1,000
500

0

o o oo oo oo oo o oo 0O oo o oo oo O o o
- E-EEEEE R R R R R R R

O v« N0 W W W R 00 O — - o e W =
ECRF-REEZIERCEREERSANNRNESTEEELEES



Assessment based on WEM ESOO dispatch modelling
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Steps of the Method

 Perform Limb B dispatch modelling according to the WEM ESOO methodology

« Use modelled ESR dispatch data as per modelling results from the WEM
ESOQO reliability assessment (Limb B modelling)

 For thetop 1 day in the modelled future year of interest, count the number of
half-hourly intervals over which ESR is dispatched

e The count of the intervals establishes the ESROD

Working together for a brighter energy future.




Assessment based on 2024 WEM ESOO dispatc
Analysis for 2027-28, top 1 day, 10% POE Expected de

Modelled dispatch of ESR [MW]*

TPl pevew bwe SO EEENSESSSLCIIELSSSEEEEE R ERERE BB A E BB BB EERE RN Bk
day? S O OO OO OO OO0 OO0 BOO0O0Ob6b 88888 8 8 8 8 8 8 8 8 88 8 8 8 8 8 8 8 8 8 8 8 8 8 & intervals hours
Topl  2010-11 25/02/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0O 0 0 O O O O O

Topl 2011-12 26/01/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O 58 318 279 274 374 371 255 19 5

Topl 2012-13 15/02/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O

Topl 2013-14 18/01/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O O 2 26 242 396 354 353 282 121 15 2

Topl 2014-15 26/01/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 O O O O

Topl 2015-16 13/03/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 O O O O O O 2 138 352 371 266 96

Topl 2016-17 1/03/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0O 0 0O O O O O O 336 174 27

Topl 2017-18 14/03/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O 3 42 118 372

Topl 201819 10/02/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O

Topl 201920 1/02/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O O O

Topl 2020-21 7/01/2028 0 0 0 0 0 0 0 0 0 0 0O 0O 0O 0 O O OO OO OO OO 0 10 152 365 381 197 86 18

Topl 202122 16/02/2028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0O 0O O O O OO O 0O 7 16 33 98 162109 58 6 1
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Bottom-up Capacity Adequacy and ESR Contribution
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Steps of the Method

Capacity adequacy assessment ESR contribution
For the top 1 day in the future year of interest: For the top 1 day in the future year of interest:

Determine the operational demand profile Determine the operational demand profile

Compile the Capacity Credits stack for the following Compile the Capacity Credits stack for the following

types of capacity types of capacity
Capability Class 1 (CC_1, i.e. dispatchable thermal Capability Class 1 (dispatchable thermal capacity)
capacity) Capability Class 2a (DSP)
Capability Class 2a (CC_2a, i.e. DSP) Capability Class 3 (intermittent renewables)

Capability Class 3 (CC_3, i.e. intermittent

Determine the number of operational demand
renewables)

intervals not met by the sum of Capacity Credits of

Determine the amount of ESR capacity (MW) required CC 1,CC 2aandCC_3

to meet the capaut_y adequacy target (the difference The number of demand intervals not met by the sum
between the capacity adequacy target and the sum of of Capacity Credits of CC_1, CC_2a and CC_3
Capacity Credits of CC_1, CC 2a and CC_3 determines the ESROD T -
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Contribution of ESR capacity to meeting interval demand (ESROD assessment)
5,000
4,500
4,000

350 pEmmEEEEEEER
3,000

mmm Unmet Operational Demand
EEERRERRRRREER Dispatch of Existing ESR

= 2500 mmm Dispatch of Additional New ESR
2,000 Dispatch of New ESR
1.500 mm CC_3
1,000 CcC 1
500 mmm CC 2a (DSP)

o INEEEEEEEENENEEENEEEEEEEE = Operational Demand
8888888888888 8g888888888-s8
BEETNAEEERESFLYYE~AAISSR

Interval starting



Top-down “simple” method
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Steps of the Method

ldentify the annual peak operational demand day for the modelled future year of interest (top 1 day)
Obtain the half-hourly demand profile (48 intervals) for that day
Determine the quantity of ESR capacity (MW)
Determine the quantity of ESR energy “reservoir” (MWh)
“Dispatch” ESR capacity to minimise residual demand
“Dispatch” of ESR is not “even”
Residual demand in this instance means operational demand less contribution of ESR

Count the number of half-hourly intervals over which ESR has been “dispatched” to determine the
ESROD

Working together for a brighter energy future.




Method illustrated

20 January 2025 (actual operational demand data) Top 1day in CY 2027-28, based on RefYear 2016-17
ESROD 10.5 hrs ESROD 6.5 hrs
mmm ESR_dispatch ~ ——Operational Demand  ——Residual Demand mmm ESR_dispatch ~ ——Operational Demand  ——Residual Demand

5,000 5,000

4,500 4,500

4,000 4,000

3,500 3,500

3,000 W 3,000

2,500 2,500

2,000 2,000

1,500 1,500

1,000 1,000

..ol lll
0 mal] IIIII III-_ 0 II Il
12345678 9101112131415161718192021222324252627282930313233343536373839404142434445464748 12345678 9101112131415161718192021222324252627282930313233343536373839404142434445464748
24
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Methods Assessment
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Analysis presented in the following S

« The analysis presented in the following slides is subject to change in the 2025 ESOO
because:

« Itused 12 reference years used in the 2024 WEM ESOO reliability assessment (Limb B modelling)
* Another reference year will be added in the 2025 WEM ESOO reliability assessment

Working together for a brighter energy future.



Summary of ESROD [hrs] by method
Analysis for 2027-28, top 1 day, 10% POE Expected demand

_Method 1 Methoq 2 Method 3 Bottom-up Capacity Ade'\(:ﬁg]c(;/di:cluding Reserve Margin Method 5
RefYear Fixed ESROD Extending WEM ESOO Top-dow_n
(“backstop” ESRGD (2-4-C dispatch) Scen 1 Scen 2: Scen 3: Scen 4: (peak lopping
method) (preferred ; Scen 1+ Scen 2 + Muja G7 | Scen 3 + Muja G8 | dispatch of ESR)
method) Collie out Bluewaters out
2010-11 8.5 6.5 7.5 10.0 7.5
2011-12 8.5 6.5 9:5 7.5
2012-13 8.0 6.5 10.5 7.0
2013-14 7.5 6.0 9.0 7.0
2014-15 745 6.0 6.5 8.5 7.0
2015-16 8.0 6.0 7.5 ©)5 7.0
2016-17 7.5 6.5 8.0 6.5
2017-18 7.5 7.0 9.5 75
2018-19 7.5 6.0 8.0 7.0
2019-20 8.0 6.0 7.0 9.5 7.0
2020-21 9.0 6.5 6.5 9.5 8.0
2021-22 8.0 6.5 _ 8.5 7.5
Across 12 RefYrs median 8.0 6.0 6.5 95 16.3 19.0 213 7.0
average 8.0 6.2 6.2 9.2 16.0 19.5 21.6 7.2
Across 5 RefYrs median 8.0 6.0 6.5 9.5 16.5 19.0 21.0 7.5
average 8.0 6.2 5.8 9.0 15.4 18.8 215 7.4
Coefficient of Variation (12 years) 8.5% 11.4% 10.6%
Coefficient of Variation (5 years) 7.9% 8.5% 11.4%
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Methods assessed against the define

Method

ESR’s contribution to reliability

Investment
certainty —
Volatility of
ESROD

Investment
certainty -
predictability
of ESROD

Sensitivity to
“flat”
demand
shape

Sensitivity to step change in
ESR capacity

Ease of implementation and rollout
across 10 years

Fixed-duration Calculates the required duration of ESR (ESRDR). Low High
ESROD . _ ; “ ” g ;
(“Backstop” Does not account for installed capacity or Capacity High (Cov = High (due to “even” dispatch of | Medium
Method) Credits from other supply technologies. 6.3%) ESR)
Extending Calculates the required duration of ESR (ESRDR). Low Medium )
ESROD until ADG . _ . (despite “even” dispatch .
=0 (preferred Does not account for installed capacity or Capacity High (CoV = Medium of ESR. this method de- Medium
method) Credits from other supply technologies. 5.3%) rates célpacity)
Calculates the required duration of ESR (ESRDR). q
. Har
Based on WEM Accounts for installed capacity of the SWIS supply High Low ) )
ESOO dispatch facilities Low (CoV = Low (dispatch of ESR is not (retllmlrles marlket dISEatCh
i “ ” modelling in line with WEM ESOO
modelling results Applies dispatch modelling in line with the WEM ESOO 20.3%) even”) Limb B assessment methodology)
assessment of unserved energy
Calculates the required duration of ESR (ESRDR). Medium Hard
Bottom-up Low . f fd d
Capacity Considers the buildup of the Capacity Credits stack and CoV = . . (reqylres a orecasF ot deman
L , Low (Cov = Low (dispatch of ESR is not profiles and Capacity Credits /
Adequacy and confronts it with the Reserve Capacity Target. 8.5% to o " CRC f Il SWIS fl h
ESR Contribution : even”) RC for all SWIS fleet over the
Applies a simplified representation of dispatch-ability 17.4%) next 10 years)
Calculates the required duration of ESR (ESRDR). Low Low Medium (requires a forecast of
Top-down . o . Hiah Medium di tch of ESR is not demand profiles as well as
“simple” method Applies a simplified representation of ESR “peak 9 (Cov = ediu (dispatch o s no Capacity Credits for ESR fleet
lopping 5.5%) even”) over the next 10 years)

Working together for a brighter energy future.




ESR Viability and Protections
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ESR Protections and Viability

We have proposed to extend the protection for existing ESR from 5to 10 (to balance 5 with 15
years)

Have already received mixed views on this
There will be one year BRCP lag

During Benchmark Capacity Provider Review, the second cheapest technology was marginally more
expensive than a 4-hour ESR.

This means that the BRCP is unlikely to change significantly unless technology costs have changed
significantly.

For clarity, new benchmark technology is not likely to be a 4-hour BESS derated to 6 hours

We also note that a decision was made to keep the gross CONE methodology ie not move to
net CONE, which:

allows ESR facilities to over-recover their fixed costs in the energy/ESS markets

should be sufficient for them to recover all of their fixed costs in the intervenij

Working together for a brighter energy future.



ESR Duration Requirement Uplift
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Why iIs the ESR Duration Requirement

7,000

6,000

5,000

4,000

L2
=
=
=

2,000

Demand (MW) 1-in-10 year peak

1,000

32

meet reliability (ESR Duration
Requirement Uplift) due to the
ESROD protection.
11
4-hour storage leaves unmet
capacity (red)
]

Example: 1255 MW of 4-hour ESR

« Storage receives a protection
from change in ESROD.

« If ESROD increases, additional
capacity must be procured to

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

s ESR CC at 4 hours

Trading Interval
== == 1-in-10year peak demand + reserve margin
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ESR Duration Requirement Uplift

7,000

@
o
S
o

o
o
S
o

4,000

3,000

2,000

Demand (MW) 1-in-10 year peak

1,000
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derated to 197MW

/ 222MW 4-hour Example: 1255 MW of 4-

at 4.5-hours hour ESR
.l 'I\\ 33MW 4-hour
J \ derated to 27MW
w4 \ | SANETS ESR Duration
— ™ \\ '\® 576MW 4-hour Requirement Uplift
- N\ derated to 201MW ™
1255MW

\ 5.5-hours
\ ININININININININ
LN 375MW

\ 350MW 4-hour
derated to 233MW
6-hours

Ll 197MW

Ll  27TMW
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 . 201MW
Trading Interval
EE © hourtranche
LN 233MW

I 5.5 hour tranche

I 5 hourtranche
. 4.5h

our tranche f— 292MW
I  hourtranche

== == 1-in-10 year peak demand + reserve margin

Working together for a brighter energy future.



34

Comparison of Method 2 and 5 including

Method 2 Additional CCs needed Method 5 Additional CCs neede
RefYear Extending ESROD in Method 2 to rnegt the Top?dowp in Method 5 to rnegt the
(preferred method) adequacy criterion (peak lopping dispatch adequacy criterion
(Limb A) of ESR) (Limb A)
2010-11 6.5 192 7.5 267
2011-12 6.5 192 7.5 182
2012-13 6.5 192 7.0 260
2013-14 6.0 144 7.0 155
2014-15 6.0 144 7.0 119
2015-16 6.0 144 7.0 171
2016-17 55 97 6.5 94
2017-18 6.0 144 7.5 130
2018-19 6.0 144 7.0 129
2019-20 6.0 144 7.0 139
2020-21 6.5 192 8.0 186
2021-22 6.5 192 7.5 139
Across 12 RefYrs median 6.0 144 7.0 147
average 6.2 160 7.2 164
Across 5 RefYrs median 6.0 144 7.5 139
average 6.2 164 7.4 145
Coefficient of Variation (12 years) 5.3% 19.4% 5.5% 32.5%
Coefficient of Variation (5 years) _ 16.0% 5.7% 16.3%

Working together for a brighter energy future.
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