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Australian Energy Market Operator
Capacity Investment Scheme

Certified Reserve Capacity

Constraint Violation Penalty

Capacity Emergency Transfer Limit
Capacity Emergency Transfer Objective
Distribution Network Service Provider/s
Energy Adequacy Assessment Projection
Exploratory Data Analysis

Equivalents Forced Outage Rate on Demand
Effective Load Carrying Capability
Electricity Market Management System
Energy Management System

Electric Power Research Institute
European Resource Adequacy Assessment
Electricity Statement of Opportunities
Electric Vehicle

Frequency Control Ancillary Services
Generator Availability Data System
Generator Energy Limitation Framework
Generalized Extreme Value

Interim Reliability Measure

Installed Reserve Margin Study

Interim Reliability Reserve

Integrated System Plan

Left Hand Side

Loss of Load Probability

Market Management System

MNSP/s
MPC
MT PASA
NCESS
NEM
NEMDE
NER
NOS
PJM
OPSO
OCCTO
POE
PTDFs
RA

RCM
RCR
RERT
RHS
RoCoF
RRO
SAM
SRC

ST PASA
SWIS
TNSP/s
USE

WA
WEM
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Market Network Service Provider/s

Market Price Cap

Medium Term Projected Assessment of System Adequacy
Non-Co-optimised Essential System Services

National Electricity Market

NEM Dispatch Engine

National Electricity Rules

Network Outage Schedule

Pennsylvania-New Jersey-Maryland Interconnection
Operational Sent-Out demand

Organization for Cross-regional Coordination of Transmission Operators
Probability of Exceedance

power transfer distribution factors

Resource Adequacy

Reserve Capacity Market

Reserve Capacity Requirement

Reliability and Emergency Reserve Trader

Right Hand Side

Rate of Change of Frequency

Retailer Reliability Obligation

System Advisor Model

Supplementary Reserve Capacity

Short Term Projected Assessment of System Adequacy
South West Interconnected System

Transmission Network Service Provider/s

Unserved Energy

Western Australia

Wholesale Electricity Market
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- NEM (National Electricity Market)(&. A—X
SUTPDOA—2AS RN, Za—82DOX DT
— )L, EZRUTZN. ZAXZI7M. EA—
A S UM D5 DO MIZEFE XISz Bk

eLUCWVD. FAA—X S U7 EIEDETEX 18,
(EINEMITHEER S TULVRLY,

- WEM (Wholesale Electricity Market)(&. FaA—
A RS UT7MICH T DraraDil Bk ki
(SWIS) Z&EE L TL\D,

- NEM&EWEM(E, NN CEIE I DTE

ZOJEE(C LU TCTULVD ., NEMODOFRIRIIWEMDHFI 1015
THdD. NEMEITDRREBT=TMHERIT DIEHI(C
O > BFDMgHHIE (scarcity pricing) ZERL
TWBDITX L. WEMIC (ZHSIE & (3307 Uz
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The NEM operates across five regions: New
South Wales (including the Australian Capital

Territory), Queensland, South Australia,
Tasmania and Victoria.

H#: AEMO. NEM. ESOO Update Infographic 1. April 2022.

() RZFRAECTE. NEM (RBEBOXE) (CHIFTDY
V=7 T HE -0 T ORZREMRE U,
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https://aemo.com.au/newsroom/media-release/2021-esoo-update
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WEM

SWIS facts

/F‘{;Q\ Supplies electricity from 72 registered
R% generation facilities to 1.2 million homes and
buinesses.

( More than 17 terawatt (TW) hours of electricity
) is traded and used annually through the SWIS.

'}j‘l Collectively, rooftop solar is the largest
ﬁ generator in the SWIS. It is currently installed
in more than one-in-three households.

ST The SWIS covers 260,000 km and includes
7,750 km of transmission and 93,350 km of
distribution powerlines, owned and operated
by Western Power.

The generation mix

Annual generation by fuel type (1 July 2022 - 30 June 2023)
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HH#: AEMO. WEM. Fact Sheet.

RECORDS

Maximum 4 640 MW (23 Nov 2023)

demand record

Minimum 595.1 MW (25 Sep 2023)

\

demand record

Driven by mild weather and
rooftop solar generation, which
reduces demand for energy
from the grid.

GERALDTO

KALGOORLIE

MANDURAH §
BUNBURY 3

ALBANY

WA's energy transition

nt for around a
<ing at about

NEM

RECORDS

Maximum
demand record [CElkARAL)

Minimum
demand recoerd MW (29 Oct 2023)

ca )= Driven by mild weather and rocftop solar
" generation, which reduces demand for
energy from the grid.

Generation capacity
By fuel type as at October 2023

® Coal 21,255 mw
O

@ Gas

O

@ o
O

@] Battery storage 1,413 mw

@ Biomass saz2 mw

O

HH: AEMO. NEM. Fact Sheet.
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NEM

Commenced as a wholesale electricity market
in December 1998.

More than 570 registered participants,
including generators, transmission and
distribution network service providers, and
market customers, including retailers.

Approx 175 terawatt hours of electricity
supplied to homes and businesses a year.

$25.446 billion traded in FY22-23.

Generation supply mix
By fuel type from 1 July 2022 - 30 June 2023
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- Biomass + Batteries + Liquid Fuel o.za%
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https://aemo.com.au/-/media/files/electricity/nem/national-electricity-market-fact-sheet.pdf
https://aemo.com.au/-/media/files/electricity/wem/wholesale-electricity-market-fact-sheet.pdf?la=en&hash=ED1512DAF6230ABBA3008B1954AB46A5

((FUBHIC) RAETIVEHBEBEFHEEELCONT

- RNEREZE(CBVWTED EIFB3UY—X777 12— (RA: Resource Adequacy) EFJLICDULT

- KRIREEZETIHRARIBRAET/LIFZ. NEMAICHIFTDBESOO. EAAP. MT PASAOZ O ICAHWWSNDET

)LZi89 . ESOO. EAAP. MT PASAL (S, SE2EFRIE UL FI0FEBOBELFRAICEDSE, EHER
HEZEITI DAEMODT OLERAZIET,

- AEREETIE, TERICDWTIEREEWRINET D,
« WEMIZHBIFBESOO. MT PASAOTOtZR
- ST PASA (NEMICH|TD6HREIDEE|IZx5RETDRATOLER)

« NEMICBITDHEGEBEELE(CDULNT

- NEMI(X1998F(CHEIL =NTZ0.002%EFEEEEZER L TS, ZD0.002%EFHEEEE(L. ESDNEM

g (CH T BDEIEARRBIRILF— (USE: Unserved Energy) N ERIFZED0.002% =8B LAV xR
K9 D,

- NEM(CBITDEREEEDREE(L. [Extension of Reserve Trader Sunset (@ 1EE IR T DEHR) |

EVWVDRHIBEZE(TRSN TN, 0.002%DEEMBEEHAENED KD (TRESNTEMNCDULTIIARS
L TULVRLY,
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https://www.accc.gov.au/system/files/public-registers/documents/D05%2B10085.pdf

(ZUSHIC) NEMICHITBRIRNF—HEARRE (USE: Unserved Energy)

E Sy NS —
DB AEICDONT
. BEIIERCHBNT. BBES E(C100ED o Hum
S~ 5 NSREBHEL AT L ERTT 3. POE BxoemE 0@
RSB R (4200 000MWh T2 3. WD

- XL, 10% POE (Probability of Exceedance) @™
USE(Z2011FT(3200 MWh, 2015&TI(%500 MWh,
20228 TIE300MWh, 50% POEICHUNTIFUSEIIFHLE

Ligdmolzc&d 3, f 2011 | f 100

. COEE, USEDHIHEII TR THEENS, owroe Vo o Ll 100
_ USEDHEREE : 30.4% x (200 MWh/1300 + 500 N J 1

MWh/1300 + 300 MWh/1300)/200,000 MWh = 2023 100
0.000117% RA EF)L ; d B

2011 100
CCC. X : 1 :

30.4%: 10% POEETEDEMHRE. 50% POE  K— 100
1300: 13D&MEFE x (FfEdcOd) 100EDS > "\ S

S INRFEEBHSIE 2023 100

- ZiFE. EEEE%0.002%MEESNTNDE
F¥ltr=2s (0.000117% < 0.002%)
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(ZU®IC) NEM ESOODH#IE

- AEMOI(ZE, A—X S UFDNEMIC DL TD10FBDHHEERRMLED
R LU THDESOO (Electricity Statement of Opportunity)Z&4F
NELTUVD,

- COFATOCROBMIE. miESmENBERZEICUEIREY 2023 Electricity
MiZITSDEZIET B ET. BHNRBBEBRETOCI EHES Statement of
MREERETOLADROEBELE L TEZ R ENTES, PPpoilities

- AEMOI(Z. NEMADEEEX I (CXT U T2 DDEE T D EFEIEREZ(E

A 10-year reliability outlook for the
}EHLJTL\%o National Electricity Marke

- Interim Reliability Measure (IRM)(&. {ER Ot (CH 1T B4
ARIFRILF— (USE) DEAFETHD. ERDEFTEE(CHSIT
BDITXRILF—FBEDO.0006%UTHEEETHD,

- SEREEE (. EMIEICHIFTDUSEDRFETH D, FEDOSET
FE(ICBITDIIXRILF—FEEDO.002%LUTHEEETH D,

B AEMO. NEM. 2023 ESOO.

HIaEHIER. EP™RICSVWTIVUY—-XFP5FHS— (RA) EHENS
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https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2023/2023-electricity-statement-of-opportunities.pdf

(FUSHIC) NEM ESOOICH T3 TFRIFEDEFE

R
ISP(Integrated System Plan)75i&: FRFECHIFZIFAISR—F> b
ESO0& S UMEMIEFRIF A . a
BHEETAFE e
DSP (Demand Side Participation) Fi& Eéio%%mgﬁﬁigﬂ%ﬁ%gq ISP : BB/ RIRIRES
ABARE, BELOSFUALR— b (IASR) SRy T o 2 R
THRIF=TFTHS—FHEFRDH A RS> = B
BT A RU— LA
FHlER [ T Ix)L+— S
] mmETvU>Y TR~
BT
FRETHEETRI T
TETH %& ZETOI7AIL = ?E
aVR—%> @9
LIL ZES N Bon/Bul HEEFULY i
ﬁ'ﬁg$lﬁu é ‘Sﬁﬁ
ax BIREREITOI71IL
B F3R P, . N BEIED
IH—2S ~ TR DERF DSP¥:I E e
GSP. DER. A0, FER by, IRILF—2EK, BEDRBR. DSPHLUIEE, ;i’\‘y N — W) JEEhETE KIRES
AB BREEE. g, LILAR. BX. XIR SURRED 1R, PREUEAE, FEEHDERR/ (S . UXE R ED
TESFELFREEZR éiéihﬁ%“EI
\ 4 \ 4

88 AEMO. NEM. Forecasting Approach showing Forecasting Components.

NEM ESOOTI(3. BNHRMDEMEIRY FIO—IHHEXB/INSA—FZRANWTEFTIELTWNS
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https://www.aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/forecasting-approach/FA-Diagram
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HIEEHEEDOTET)IMULDRE(Z. BENDEFRNLRTESTILD
BREVHRICE D TERD. U, W DHhDO—ZR/RERRE (L.
RAIBPETYUTDOXIRICEWNTFEET D,

- F—4y ; EHRE S BRAE DN ETILEROF £ 135,

- BR  KRIRREST L Z2fEE, BEGEWERZEDITENE
RKeEnd.

- 1BHE SR ER ETHERMEOIEEN R TH D,
- BVSE | EORBORICADEIG EFEATOMENRE TH D,

- AS1=45—>3> EF/LERE EEREROF v TEH
NEETHD,
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OCCTOICH T3 Ha{EHREET IEDRE

1. EMEL

B FIEDIEIR

2. RISEIDETHSE
[CKDHABRLD

AR

e OCCTODRAETILIZ, 9Dttt (hEp, mhE. JbEiE. JcfE. BarE. JuMl.
URIESR %E Bit) OERBETZREULCENDRMZHIESTREZ LTS, IR/
TEDET)LISHEBEOXEL S RFUEM TERH T DT LI TE DN, Kl
W_C@/tb%ﬁ(i%fﬁg_\éc_c‘:b‘_C?ffd\L\o UKD, RAICET BER=HE/)
E iy RS E ANy s R

o :@%?“)bt@%ﬂ%’ﬂ(:iﬂ‘%@“%t&)(: OCCTOIEET)LICHs X E A FHH
AT EZRET L TULD, \:ﬂ(CJ:D %iﬁﬂalﬂ‘cw,m%ﬁfid:b@%ﬂ’](;ﬁ
Tﬁ;§5$5(2@0\ O/ \X FRRADE KM Z T D ENTEDELD
CIRDo

e OCCTODIRTEDEIGEFEEFHMOF LS. FHRIOEAREEDZEEHZERET D
2HIC T 7 REIORNEIR EZ B FE R TABBUREHMZiT D CTL\D. CHNB5DET
i C(X. £fEI8, 7600k k] (EFEﬁ@nT%L*HéI) x10,000EIDEtE ==/ L T
H0D. &(wnT%H#FEﬁ%gg_5o =5) I/W_Ciﬂ?.i_m*.l@ﬁ S RMZEBRE I DE.
STEREANASS(CEINT A ENEZSND.
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AEMO(CH T DB NRBEHFICDONT

Thermal limits

AEEHH

Voltage stability limits
BT E Y

1. Network limits

v DI —DHl#

Transient stability limits

M 22 TE 1 Y

2. Frequency standard
limits

R R R HIHY

Oscillatory stability limits
ENFE L E MY

Network control schemes

3. Other limits 2y NJ—2

Bl RF— LA

T DABHIFY

AEMOFENRFE L O EE(C3DICHFELTLD (EXSHE).
1. RY NDO—2I %I

- BBREFN  TEEELEREEC. EBHERNXREMIS LOTERE (E
i DUVNIEEFE) ZBIRVWKDSICEIBI DI EHIFEHRETND,

- BERZFEMHHN : BEFCHVWTH, XBEBEXHHFSEHFAN(CHITIN
BDESIERAETNS.

- BEREMHN  BRFICHVWT, BHRELOSRBHUOBHA T T
IBEHIC. BHERZEIRTBIEHICEREINDS.

- BRRFEHHN  BEFCHVT, EHRKOEBZORE (F>E>
7)) WD THBDCERMERIDIEHIC, BENHREEIEIDIEHICE
HEns.

= RY RO—=DHIERF—L  BEHEL D (ST D, BEHFIHIDAF—
LAOENEHHIHEEDOEST Y > TRIET.,

2. BIRBEEBN
- BIREHIED7> >S5 —H—EX (FCAS: Frequency Control
Ancillary Service) [CKDT. BRZB=zEHEEEREZS S (Reliability
Panel) MOEZEAN(CHRI I DTHITERA=ND,

3. TODARHEIFI

- HBRIEDBEE0OEOEE. 2R (EXRIR. BEH) . IFESHE. RV
NDO—2O87R— R, 1=w 20O, @4 FEZEFTIL—-TDEtE - &b
NETEEJRE (Scheduled/Semi-scheduled Generator). EtEI&TE
(Scheduled Load) . 7> U—HY—EX&f[. T4~¥R - UX
RR BAEIZY b Y=Y bRy NDJ—05—-EXT0O/\14

B8 : AEMO. NEM. Constraint Formulation Guidelines. Version 12. 22 June 2023. (MNSP) . BEXRiELEZEIB I RO SEN D,

14 © 2024 Electric Power Research Institute, Inc. All rights reserved.
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https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2022/cfg-and-scvpf/final/constraint-formulation-guidelines-v12---final_.pdf

AEMOICEHEITFB1RY FD—IHIRIDEIE

v hI)—=UHMETReBEN E U TERENS.

- BIRBROERCHIT DM EHIFIERITT D,

( \) AEMO

CN5OHIFIE. BRELERIFEOFEFOMEESEELT :
FKIFEIN., HAIBFRIEXIDE/NETLIH, FLLWH, K At
FUL\HVERY,

. P42y F, RATOER, SLCEHEEICHITBE
NRFEREDETIL

- RMEEC2DDEBENSHEET D :

- REEVOEE I OYIBNRBE(OELUESE
- RIRTTEMEZHERIT DICOHDOLTEEFRIBEISELU
i
- AXE. 2020FEMES AT ASTEIICHUNT, JEMED
FFINFRE T DaEEENBSVTYU 7ERUTLD,

B : AEMO. NEM. 2020 Integrated System Plan. 2019-2020 System
Normal Congestion.

iz © 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]


https://www.aemo.com.au/aemo/apps/visualisations/map.html
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=Y MIJ—OHlHIDEE

NEM(ZHTDRY DI =Tl Dmsz e (R .

= —fRA(C. NEMTERINTULBRY NJ—TZFF(C
(F. S RAFLAEEREGHEEIERO2DOMNH B,

- BRY NI —DFM . 1DFEFEHROHFINtEY b
JANZ N

- ZHEIFH Y MM 1DFEFEROFHIRNZTEN
Do

- ##(E. A8 (LHS: Left-hand Side) . #HFEESF.
HRUAIAD (RHS: Right-hand Side) MS1ERR =D,

4—-—"’_””’—'_

MNetwork
Condition

L

Cu:un;:traint Set
(n)

Constraint Set Constraint Set
(1) (2)
‘-\._‘_\_m
-
Constraint Constraint Constraint
Equation (1) Equation (2) Equation (n)
- LHS + * *
Interconnector Generator ‘ Reaqion

= Operator

L= RHS

--“'""-“

—= Scop

— D u.____\‘_‘_\h‘—i
Constraint
Function

e Type :.:ﬁ;_._

| Fact e

0 to
g

H# : AEMO. NEM

© 2024 Electric Power Research Institute, Inc. All rights reserved.

. Constraint Implementation Guidelines. April 2023.
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https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/constraints-implementation-guidelines/constraint-implementation-guidelines-v3-final-clean.pdf

FHRNDOERMERER
LHS < RHS

BFINEFE(CIDDEERTEISIND.

- LHS (f£38) (&. NEMDE (NEMF« R\ FIT>ZY) ([CKDFHESNDIERD. IREOESET. EXR
ik, FTEISEIR - BNETHER - STEAEOT X/ \y F, HsBEIRAHEIHI7 > >S5 - —EXD#BRNS
inéo

- ®MAEANTE2, <. FEF=DEEFZHEHT D, =OFEARTEITSND.

- RHS (A1) (G ZLDRRDT—HEREEMIFTEZSO. 1 DFT(FELRDIENSHEBR NS, RHSIE.
BEERrC LICEETED BIRE, )

- T A)\WF, 3073817« R/ \wF, FBHARASHE I (ST PASA: Short-Term Projected
Assessment of System Adequacy) . SKRUHRARATFAIFHE (MT PASA: Medium Term PASA)

© 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]
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BEEZLELSEDTHIC. ETIIDOERETEF=EEFZ R ITDIEN MR THD. (AEMOD
PRAXEICHNT, =EEFZEITIERICDVNWTERNTLIZW)

3 BHRETIIICH T B miEINRETE (DC OPF) DFE(LH)

Objective Function (BEIRYBIZN)

Minimize (MC; X Gy + MC, X G, + MC3 X G3)

Where MC; = marginal cost of generator j, G; = generation at bus j, 6; = phase angle for bus j, P;; = Power-flow in line i,
Pioqq; = demand load at bus i

Decision variables (GRTEZ#X) : G, G,, G3and 01,0,,05 and Py, Py3, Pys
Power flow in each branch (&2 > F(CHITDBHEMR) : P;; = 100+ B;;(0; — 6;) = 100 = (6; — 6;) /(—x;j)

Where B;; is the susceptance of the branch i to j, x;; = reactance between line i and j, 6;is the phase angle in bus i

Transmission limit constraints (XEBEBS=H1%Y)
Y

0;j—0; pra—
[100 * Xji ] = Pl]max: 100 = X; = Pijmax]\ L%KE%U%’]%%?T DIC

RSN DIAFSEET

WhereP; jjmqx= line limitin line i-j

© 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]



Hl¥HERNRFIVL5T1 (CVP: Constraint Violation Penalty) %%
- AEMO(Z. NEMDEB XU RAEFTILICHEWT., #HlIFIERZRDHIIMNSCVPREZEIDH TR ET, ¥EY

([CEITOIRERREBEDT « X)W TFDOENE(CHNENDLDIC. FBOFERZFEIHUTLD. SR NI,

EDLDRT 4 A)WFOREICHEWTCHEHNZER LU TCUED T —RAEH D,

- £ TOCVPME ($/ MWh) (. ¥—o v hITSAXF+v+wvT (MPC: Market Price Cap) Z_LEIBMEICERTESINT
WD, CTNICEKD., MRICREERRE<. £ TOFATEERIRILF—IY —-IXBLUFCASUY —IWHIHNHER I
HICERAINS LS ICLTLS,

- CVPIEMMPCX D BERLKEESNTLDIHEG., CVPEDEF/UMIHED Y —XZBHE L THAD L. 3R THIFINE
RENBEIEEMEN S D,

LX_FOD.(?.* 2023FMDNEM ESOOTIRE =MNJTzCVPREZZRL TL D,

4 ¥ Generators

Q e RF )5+ fitg = $600,000,000/MWh

88 : Screenshot from AEMQ’s 2023 ESOO Model.

\\\\\\\\\\\\\\\\\\\\

19 © 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]


https://aemo.com.au/en/energy-systems/electricity/national-electricity-market-nem/nem-forecasting-and-planning/forecasting-and-reliability/nem-electricity-statement-of-opportunities-esoo

BlIFIND—AREITRHZ

BlFIND— xS & FEC (TR T

LHS
#2371 | a x Generator 1

— b x Generator 2

+CcXx Interconnector@ ST

[Limit

— Flow across line(s)
x Scalin

! J RHS

+ a x Generator 1 (current value) y=sul

— b x Generator 2 (current value)

+ ¢ x Interconnector (current value)

B : AEMO. NEM. Constraint Implementation Guidelines. April 2023.

20

1%#E8a. b, cld=>T kT 7045 — (Shift Factor
ZF/=(FContribution Factor) &EME(END,

>0 NI 705 —(FEIRGOEN (BRI,
PSSEY®PSCAD) ZRWWTRHBND,

BIEIREETCHNT, REXZ(FECERY D
— o9 —EXT0O/\A45— (TNSPZE/Z(EZDNSP)
M SiRHESNIEEREMERSNSD.

AECDFEIFITICH LT, LHSDa x Generator 1
&ERHSMa x Generator 1 (current value) OZE=
(F. T4 R)WFICKBDEERLTULND,

© 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]


https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/constraints-implementation-guidelines/constraint-implementation-guidelines-v3-final-clean.pdf

SITRIF7OI—DREIOLER
« ANROIBD. 2T I 7045 — (FIRIROEFRE) (FEDRFDENTICKI D TRESIND,
[Constraint Formulation Guidelines (FI¥IZERIEDH 1 RS 2)] Tl 2DDHFENFETSNTLD,

- BIERETE
- BEDEAFRG T TRY ND—O8gs (E—HERFT(EIDIL—T) ZRNIBENBRZEEZERRIT DA%,

- BHOEBERICE D KOFH

- BRRRBBHRAODERATTC>ZaL—23>%FRTL. HEtDheERIDIE TSI NI 7 IO5—L1E
DERLMOER EO—MRERERDITHET ., BE. EEXRFORY ND—0T70/A IR E
MEHFZIRET I DIBE(CEMSN. AEMODCORIFIDIEZRITD L. BIMEDT A MMTHN D,
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A typical term from the regression equation.

HH# : AEMO. NEM. Confidence Levels, Offsets and Operating Margins.
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- fRFAERN (Limit Equation)  XEXRGIC(IECEZRFDO—EB XTI DHIFIZ LI DEF
R, CNBIPXEXRFTH—EXTO/\15— (TNSP) SKXUELERFH—ERTO/\A44
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Wty NMTENYT B,
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H# : AEMO. NEM. Constraint Formulation Guidelines. 22 June 2023.
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2020F11H19H. AEMO(Smim@EMEFRITL. HIFITINAAN_NIL_3h'2020F11H208 (&)
TRILOKF(CEEREIND L ZRIALIZ.

BD103 CONSTRAINTS | ™ 19/11/2020 02:37:09 PM

New system normal constraint equation in NSW
for voltage collapse at Balranald

AEMO ELECTRICITY MARKET NOTICE

TransGrid has advised AEMO of a new voltage collapse limit in south west NSW, which is required
1o prevent voltage collapse at Balranald following a loss of 2 220 kV line in north-west Victoria
{either Bendigo o Kerang, Kerang to Wemen or Buronga to Red Cliffs lines). The limit applies 1o
pre-contingent flow on Balranald to Darlington Point (X5) 220 kV line. The constraint equation is

ikely to bind when there is high generation in south-west NSW.

The constraint equation includes generators in south-west NSW and north-west Victoria on the left-
hand side as well as Murraylink and VICT-NSW1.

The following constraint equation will be implemented at 1000 hrs Friday 20th November 2020.
NAAN_NIL_3

For full details on the factors this constraint equation has now been loaded into AEMO's pre-

production systems.
For further details on this new constraint equation please contact ben blake@aemo.com.au

Ben Blaks
AEMO Operations

He - AEMO. NEM. Market Notice 80103.
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W

LHS and RHS
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values

/ for current DI

_
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« Forecastvalues (predispatch)

pl Out= Nil. limit power flow on line X5 from Balranald to Dardington Point (X5) to avoid voltage collapse for contingency trip of

Bendigo-Kerang 220kV line in NW Victoria

27

San DEA5 &v 12:05

= Woltage Stability
are N
1
ht 35

o BATCH
o Transgrid

MM Tems: TR0 1840

Out= Mil, Emit power flow on line X5 from Balranald to Darington Paint [X5) to avod voltage collapse for contingency trip of
Eendigo-Eerang 2206V line in NW Victaria

t NSW Generation + IMErconnecton
o Trip of Bendsgo-Keeang 2206V line
=i CCRS621, MNBD03

== Dispatch, Predispatch. STRASA, MTPASA

abe: 20411,/2020 00:00

tons MNew. TransGrid OMS20

Sat 1525 Sat 1845 Sat 22:05 Sun 25 Sun D445

Descriptive stuff

Sun 0805

Sun 11:25

Equation LHS Terms

Facter Id
+0.5197 YATSEY
+0.4487 BANM1
+0.448T WEMENSE1
+0.3952 KIAMSE1
+0.2706 MUWANT 1
+0.2544 GANNBG]
+0.2544 GANNSFL
+0.2544 COMUNSF1
#0224 KIATAWF]
+0.1613 BULGANA1
+0.9442 CROWINFT
+0.1355 ARWE]

+0.09287 VICT-NEW1

00738 MUBRRAY
0.1507 COLEASF1
-0.1566 DARLSE1
0.2544 GANMELY

05197 V-5-MNSP1

Sun 1445
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Term

Yatpool Solar Farm
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Wemen Solar Farm

Kiamal Solar Farm

Musra Warra Wind Farm stage 1
Gannawarra Battery (Generation Comiponent]
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Bulgana Wind Farm
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Ararat wind farm

MW flow nosth on the Vic to NSW AC
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MW fliow west on the Mumaylink DC
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Sun 2125

. » 1813345396 0.00

Bed Type
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY
ENERGY

ENERGY
ENERGY
ENERGY
ENERGY

27263 000

WEADADOM || MAKE WP | == ]

—RHS

Mon D405

(*lal2/e

(@@
LHS

Now

Start of P30

Hi88 : O'Neil, A. WattClarity. Case Study — How to interpret a new NEM constraint and guess what it might do. November 23, 2020.
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/

OPERATING SYSTEM VOLTAGES

500 KV Transmission Lines e Substations @
330 kV Transmission Lines Substations @
220 kV Transmission Lines Substations e
132 kV Transmission Lines Substations e

330 kV Underground Cable «==---
Customer EXChange POINt swd
Interstate Exchange POINt )

B : O'Neil, A. WattClarity. Case Study — How to interpret a new NEM constraint and guess what it might do. November 23, 2020.
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AEMOI(Z. "Plain English Constraint Equation converter” &M (EN3Y —)LZHFELTULND, C
DY —)UiE. HFIAERZT ADNERB(CIEFEUPTOVERICERT DEHDED T, BEFREFHL—
Y —DHNIFIAHESD.

Plain English constraint equation converter

AEMO has developed a tool, the Plain English Constraint Equation converter, which allows
registered participants to view constraint equations |IDs belonging to a constraint set 1D,
along with "Plain English" descriptions of the constraint equations. This tool is available to

market participants via the EMMS Web Portal.

For details on getting access to the EMMS Web Portal please contact the AEMO Support

and Information Hub.

HH# ; AEMO. NEM. Plain English constraint equation converter.
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[ Constraint Freguently Asked Questions| (CEHNEEE=NTULND,

fm%AEMO Energy systems  Initiatives  Consultations  Library  Learn  MNewsroom  About @

AFMO » ENERGY SYSTEMS « ELECTRICITY « MATIOMAL ELECTRICITY MARKET (NEM) = SYSTEM OPERATIOMS « CONGESTION INFORMATION RESOURCE » CORNSTRAINT FACS

° Congestion information resource

Constraint Frequently Asked
Questions

Limits advice

Metwork status and capability 5
Related resources +
General
Statistical reporting streams 3
Constraint FAQs
’ What is a constraint? @

What is a limit?

B : AEMO. NEM. Constraint Frequently Asked Questions.
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AEMODRAD O RICHBITBIRY RTD—UHIH

| ___Esoco | ___EAAP MT PASA

W S D=2l S B STPAY 5iclE 3 P EERORMHIR & ERFORMHIF &

NEBE(CIHU CGREZ2NEHE  wEBICGU CGRARBENZH SHEBICIGU CGRAREBRINIZHIFY.
AN == [AYSY g = [AYSY g [Network Outage

Schedule (v ~J—2U5t
EfELE) | KDSRENDET
ESLEHIFINANSNS.

CE) AZFBFEAETIIST PASAIFZFEAEMRIN CTH D, FHllETTEEZESE,
[ST PASA Process Descriptions (ST PASAZ Ot X D:5AR) |
[Reliability Standard Implementation Guidelines ({SfEMHEEDEEH 1 RS512>)]

H# : AEMO. NEM. Reliability Standard Implementation Guidelines. Version 3.1. 24 April 2023.

AEMOI(d, ESOOBKXUVEAAPDIEDICS AT AEEROBHNRNZERT D,

MT PASADES. ZNICHA TFHEHELIERDFIFINEGIERT Do
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L] a r e a n a g el I le n P rues - % Template Class Name Category Description

Category Themes PLEXOS 9.100 RO1 x64 Edition

\ ~ ~ . & Conditions »  Constraint | Murraylink_Capacity NetworkConstraints | Inserted by SPMCaseloader -
Syste m ) j:) b }$ m én 7:—_- %u %"\J \ \/ + B Storages } ¥ Generators Constraint | Murraylink_RCapacity NetworkConstraints | Inserted by SPMCaseloader
» B8 Wwaterways % Fuels Constraint | N_GNNDHSF1_077 NetworkConstraints | Inserted by SPMCaseloader
j— IJ j— (: i\j' g_ 5 ?\ \y I\ lj —_— 0 O)ig gﬁ : : : ;::::::"5 %5 Emissions Eonsrramt N_METZSF_81 NST:NOFkCDHSUEH‘ItS Inserted by SPMCaseloader
5 Storages onstraint | N_MOREESF1_040 NetworkConstraints | Inserted by SPMCaseloader
E/ gEB t 4 & Transmission 5 Waterways Constraint | N_NEWENSF1+2_279 NetworkConstraints | Inserted by SPMCaseloader
%ﬁ LJ L \ )? 0),?/ = —b % 0)1@ %%} b » = Regions % Purchasers Constraint | N_NIL_TE_A NetworkConstraints | Inserted by SPMCaseloader
+ 0 Nodes Sonciaint N NI T B )
DEBERAFAFDREZER UISHEN oo >
BRRMFORELEEULERN 1,056 ~J—HIFI,
AN 4 [ Generic , m
SENBAREMN G S, T
» & Connection Point Limits : R ; hd Constraint | N::Q_DM_TW_SVC_KC NetwarkConstraints | Inserted by SPMCaseloader
_ n I :h;l‘ e Dutages - Constraint | N::Q_DM_TW_SVC_LDMU NetworkConstraints | Inserted by SPMCaseloader
- )ﬂy ( i ﬂ 5 %J %’J H*E_t ( (& (1 ALY 4 |l NetworkConatraints PR TTE— - Constraint | N::Q_DM_TW_SVC_LDTW  NetworkConstraints | Inserted by SPMCaseloader
P — —_— =L . N —_— =L = p— . : Constraint | N::Q_NIL_KC NetworkConstraints | Inserted by SPMCaseloader
§E == :t g E'li J@‘Fﬁ E'li E}J o Murraylink RCapacit Ld Constraints Constraint | N::Q_NIL_LDMU NetworkConstraints | Inserted by SPMCaseloader
N % N / N ;. N GN:DHS_Fl DP77 ! | & RHS Constraint | N:Q_NIL_LDTW NetworkConstraints | Inserted by SPMCaseloader
}\\ 7 rg— |$ B & UH & & 1t T o - | B RHS Year Constraint | N::Q_NIL_TNT NetworkConstraints | Inserted by SPMCaseloader
/ g ;: :7:2.::;;:11 020 V| & RHS Const?‘:mt Constraint | N:Q_TW_SVC_TNT NetworkConstraints | Inserted by SPMCaseloader
( ROCO F . Ra te Of C h a n e Of % NiNEWENSFlj-z 1o v & PE”?‘W Price 1 Constraint | N::V_NIL_BWSW NetworkConstraints | Inserted by SPMCaseloader
[l g B - - 4 |w| % Settings Constraint | N::V_NIL_MSDD NetworkConstraints | Inserted by SPMCaseloader
2 N_NILTE_A v| M Sense Constraint | N:V_NIL_UTMS NetworkConstraints | Inserted by SPMCaseloader
Freq u e n Cy) OD%IJ %’J j] @ 5 o E. N_NILTE B v/| & Include in PASA Constraint | N:Q_Test NetworkConstraints | Inserted by SPMCaseloader
28 N_SAPHWF1_187 v/| && Include in MT Schedule Constraint | N:V_NIL_BWRG NetworkConstraints | Inserted by SPMCaseloader
\ E/ ¥EB \\\ 8 N_WRWSF_121 hd v/| & Include in ST Schedule Constraint | N:V_NIL_BYYS NetworkConstraints | Inserted by SPMCaseloader
- ?\ J I\ Ij g (L;]_"/ = O)%Z_ 5 j D £ 4 |v| B Constraint.Generators Constraint | NAAN_NIL_1 NetworkConstraints | Inserted by SPMCaseloader
I=|=I = Lists 4 |v| & Production Constraint | NA*N_NIL_X5_BEKG NetworkConstraints | Inserted by SPMCaseloader
I g I\j:) @ 5 E \ == IEH /}IL % %IJ 1&'] » = Filters v| & Generation Coefficient - Constraint | NA*N_NIL_X5_BESH NetworkConstraints | Inserted by SPMCaseloader
) L Constraint | NA*Q_BCDM_CPP_3 NetworkConstraints | Inserted by SPMCaseloader
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50

HH#8 : AEMO. NEM. ESOO and Reliability Forecast H 88 : Screenshot from AEMQO’s 2023 NEM ESOO Model.
Methodology Document. August 2023.
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(Z&>zmk) O'Neil, A. WattClarity. Case Study - How to interpret a new NEM constraint and
guess what it might do. November 23, 2020.

HE : AEMO. NEM. Medium Term PASA Process Description. Version 6.4. 24 April 2023.
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nemweb.com.au - /Data_Archive/Wholesale Electricity/ MMSDM/2023/MMSDM 2023 01/V

SDM_Historical Data SQLLoader/DATA/

[To Parent Directory]

Wednesday, February 8, 2023 9:21 AM 853 PUBLIC_DVD_ANCTLLARY RECOVERY_SPLIT_2@2301610068.7ip

Wednesday, February 8, 2023 9:21 AM 413 PUBLIC_DVD_AUCTION _20230191@@08.zip

kednesday, February 8, 2823 9:21 AM 476 PUBLIC_DVD_AUCTION CALENDAR_222331818@888.zip

Wednesday, February 8, 2023 9:21 AM 548 PUBLIC_DVD AUCTION_IC_ALLOCATIONS 202391916000.zip

Wednesday, February 8, 2023 9:21 AM 55@ PUBLIC_DVD AUCTION_TRANCHE 202321010822.zip

Hednesday, February 8, 2823 9:28 AM 96884128 PUBLIC_OVWD_BIDDAYOFFER 232381@12668.zip

vednesday, February 8, 2023 9:28 AN 41314 PUBLIC DVD BIDDUIDDETAILS 20230101000 i m_
Wednesday, February 8, 2023 9:23 AM 16991 PUBLIC OVD BIDDUIDDETAILSTRK 282381018061

Thursday, February
Wednesday, February
Wednesday, February
Wednesday, February
Wednesday, February

:
PUBLIC DVD GENCONDATA 202301010000.zi

2023 12:27 PM 1522820542 PUBLIC_DVD_BIDPEROFFER2_20232121069@.zip L p
2923 12:27 PM 625 PUBLIC_DVD_BIDTYPES 2023@1018002.zip -

SEE s PUBLIC DVD GENCONSET 202301010000 .z1
2923 12:27 PM 36376 PUBLIC_DVD BILLING_COZ2E_PUBLICATION 292391010802.zip - Z lp
)

vednesday, February 8, 2023 12:27 PN 467 PUBLIC_DVD_BILLING CO2E_PUBLICATION TRK_202301618900.zip

Wednesday, February 8, 2023 12:27 PN 26367 PUBLIC_DVD BILLTNGCALENDAR_262321010060. >
Wednesday, February 8, 2023 12:27 PN 1355 PUBLIC_DVD BILLINGDAYTRK_282301@10000.zip PUB L IC DUD G E NCONS E T I NUD‘K E 2 a‘z 3@1 Bleeaa i p
Wednesday, February 8, 2023 12:27 PN 662 PUBLIC DVD BTLLTHGREGIONEXPORTS 283301916068.zip -

Wednesday, February
Wednesday, February
vednesday, February
Wednesday, February
vednesday, February
Hednesday, February
Wednesday, February
Wednesday, February
Wednesday, February

2923 12:27 PM 634 PUBLIC DVD _BILLINGREGIONIMPORTS 20239181020
2823 12:27 PM 1866 PUBLIC_DVD_BTLLTHNGRUNTRK 2@2321216888.71|
2923 12:27 PM 884 PUBLIC DVD_BILLSMELTERRATE_ 202321018080 *
2923 12:27 PM 1787 PUBLIC _DVD _DAYTRACK 282391018008.zip pUB LIC DUD GENERICCONSTR&INTRHS 2@238191@@8@ zlp
2923 12:54 PM 28314636 PUBLIC_DVD_DISPATCH FCAS _REQ_2@23010180888.zip il -
2923 12:54 PM 92335 PUBLIC_DVD_DISPATCH_MNSPEIDTRK_2923@lgleped

i3 13127 1 Asls pLeLICOUD DTS raTCARel P s0Taielan s PUBLIC DVD GENERICEQUATIONDESC 262301610008.zip

24 BB U B Sl aiont< et selcians Sic PUBLIC DVD GENCONSETTRK 262301010009.zip

vednesday, February 8, 2023 12:27 PM 141137 PUBLIC_DVD_DISPATCHCASESOLUTION 20238181600 .

Hednesday, February 8, 2023 12:3% PM 148617435 PUBLIC DVD DISPATCHCONSTRAINT 2@2301918802.zip PUB L IC DUD G E N E RIC E QU‘&TI ON RHS 282 3 Bla laaaa z 1

vednesday, February 8, 2023 12:39 PH 1591328 PUBLIC_DVD_DISPATCHINTERCONHECTORAES_282381018688.zip - p
vednesday, February 8, 2023 12:45 PM 85132398 PUBLIC_DVD_DISPATCHLOAD 2@230191000.zip -
vednesday, February 8, 2023 12:52 M 81724799 PUBLIC_DVD DISPATCHOFFERTRK_282301616888.71p - T—
Hednesday, February 8, 2023 12:52 PM 1708540 PUBLIC_DVD_DISPATCHPRICE_28230181090@.zip

vednesday, February 8, 2023 12:52 PM 4962952 PUBLIC_DVD_DISPATCHREGIONSUM_202301918000.zip

vednesday, February 8, 2823 12:56 PM 22795 PUBLIC_DVD_DUALLOC_282361618808.zip

vednesday, February 8, 2023 12:56 PM 53868 PUBLIC_DVD_DUDETAIL_202301010008.zip

Wednesday, February 8, 2023 12:56 PM 177838 PUBLIC

2023 12:56 PM 10619 =
2923 12:56 PM 26164 PUBLIC
2023 12:56 PM 3378 PUBLIC R
2023 12:56 PM 15148 PUBLIC_DVD_GENCOMSETINVOKE 282321010668.zip
2923 12:56 PM 324 PUBLIC_DVD_GENCOMSETTRK_2023@181069@.zip

Hednesday, February
Wednesday, February
Wednesday, February
Wednesday, February
Wednesday, February

Wednesday, February 8, 2023 12:56 PM 273364 PUBLIC OVD GENERICCONSTRAINTRHS 202301818060.z1
Wednesday, February 8, 2023 12:56 PM 223 PUBLIC_DVD

Wednesday, February 8, 2023 12:56 PM 16148 PUBLIC_DVD

kednesday, February 8, 2823 12:56 PM 1224 » acaa.

2923 12:56 PM 563 PUBLIC

Wednesday, February 5_CLASE 2@23@1010@@-@‘2‘1;;

00 £ GO 00 G0 GO 00 GO 03 0O €O 03 0 G0 00 ©0 00 OO G0 O 00 G0 00 00 £0 00 £0 00 00 00 G0 03 00 CO 00 €0 03 GO G0 00 ©0 00 DO 00 00 D 00 ©0 00 £0 00 0O G0 OO

Wednesday, February 8, 2023 12:56 PM 463 PUBLIC _DVD_GST_RATE_202391@12e20.zip

Hednesday, February 8, 2823 12:56 PM 4411 PUBLIC_DVD_GST_TRAWSACTION CLASS 2823810100668.zip
Wednesday, February 8, 2023 12:56 PM 2558 PUBLIC_DVD_GST_TRAMSACTION _TYPE_2023@19102008.zip
Wednesday, February 8, 2023 12:56 PM 1318 PUBLIC DVD_INSTRUCTIONSUBTYPE 282301018008 .
Hednesday, February 8, 2823 12:56 PM 565 PUBLIC_OWD_TWSTRUCTIONTYPE_2@2321@10@6d.zip
Wednesday, February 8, 2023 12:56 PM 612 PUBLIC_DVD INTERCONNECTOR_20239101088@.zip
Wednesday, February 8, 2023 12:56 PM 5627 PUBLIC_OVD_IMTERCOMNECTORCOMSTRAINT 2@2381010069.zip
Wednesday, February 8, 2023 12:56 PM 4445 PUBLIC_DVD_TRFMAMOUNT 262381818008.7ip

HH : AEMO. NEM. Market Data NEMWeb.
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NEM GENCONDATA (1)

GENCOMNDATA_20230101 - Read-Only v ,Q Search Raricla, Jo Ann
Home Insert Page Layout Formulas Data Review  View  Automate Help | 1 Comments | | =S
= S Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for CTG LNPC on trip of TAMWORTH-ARMIDALE 86 330KV LINE. Generated by RTCA[EMS]

A B £ D E E <) H | J K L M N o B R 5 u v W X
D GENCONDATA 6| 1/29/2023 0:00 177 N>TWARS <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s#s#REES BATCH 1 #asnaaEs 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T
D GEMNCONDATA 6 1/25/2023 0:00 204|N>ARTWS <= 10000| Constraint Autornation, O/L 965:L965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 #ERER#R BATCH 1 #REERR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/25/2023 0:00 210|N>ARTWS <= 10000| Constraint Automation, O/L 565:L5965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 R BATCH 1 FHEHHRR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/29/20230:00 212 N=ARTWS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s##EREE BATCH 1 AR 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/29/20230:00 213 N=ARTWS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 ####REER BATCH 1 #asEEAEE 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6| 1/29/2023 0:00 215 N=ARTWS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 s##sREER BATCH 1 #asaHEEE 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6 1/25/2023 0:00 4 N>TWAR8 <= 10000| Constraint Autornation, O/L 965:L965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 #ERER#R BATCH 1 #REERR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6| 1/25/2023 0:00 5 MN>TWAR8 <= 10000| Constraint Autemation, O/L 965:L565:1:132@ARMIDALE@NSW for ([TS LNPC ¢ 20 | #HHHHHHE BATCH 1| HHHHHE 1 o 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/29/20230:00 & N>TWARS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s##EREE BATCH 1 AR 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6| 1/29/2023 0:00 7 N>TWARE <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s#s#REES BATCH 1 #asnaaEs 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T
D GENCONDATA 6| 1/29/2023 0:00 S N>TWARS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 s##sREER BATCH 1 #asaHEEE 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/25/2023 0:00 10| N>TWARS8 <= 10000| Constraint Automation, O/L 565:L5965:1:132 @ ARMIDALE@NSW for (fTG LNPC ¢ 20 R BATCH 1 FHEEHHR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/29/2023 0:00 13 N>TWARS <= 1 [¢] 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/29/20230:00 14 N>TWARS <= 1q 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GEMCOMNDATA & 1/29/20230:00 15 N>TWARS <= 14 \ 4] o] 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6 1/25/2023 0:00 16/ N>TWARS8 <= 14 ’ ‘ o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6 1/25/2023 0:00 17 N>TWAR8 <= 19 ’ o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/29/20230:00 15 N>TWARS <= 1q 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/29/2023 0:00 20 N>TWARS <= 1 ——— n ——— li=iai== sy s . - o] 0 0 MSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6| 1/29/2023 0:00 21 N=TWARS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([TG L 20 s##sREER BATCH 1 #asaHEEE 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/25/2023 0:00 23| N>TWARS8 <= 10000| Constraint Automation, O/L 565:L965:1:132@ARMIDALE@NSW for (TG LNP 20 R BATCH 1 FHEHHRR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6| 1/25/2023 0:00 24 N>TWAR8 <= 10000| Constraint Autemation, O/L 965:L565:1:132@ARMIDALE@NSW for ([TS LNPC ¢ 20 | #HHHHHHE BATCH 1| HHHHHE 1 o 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/29/20230:00 25 N>TWARS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 ####REES BATCH 1 #asEEAEE 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6| 1/29/2023 0:00 27 N>TWARB <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ #agRREEE BATCH 1 #asnaaEs 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T
D GEMNCONDATA 6 1/25/2023 0:00 28| N>TWARS8 <= 10000| Constraint Autornation, O/L 965:L965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 NgHAR# BATCH 1 #REERR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/26/2023 0:00 1 #R026854 <= 3000|Hard Ramping constraint for constraint N>>17_70_71, Effective Datje: 03/01/2 26 # HHH MATING 1 FHEHHRR 1 o 0 0 NSW Gene NEMMCO Thermal Rampin
D GENCONDATA 6 1/26/2023 0:00 128 N>TWARS «= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ S BATCH 1 AR 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/26/20230:00 130 N=TWARS «= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 #HA#RR 1 #asEEAEE 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/26/2023 0:00 131 N>TWARS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 saRsREEE 1 #asaHEEE 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6 1/26/2023 0:00 133|N>TWARS8 <= 10000| Constraint Autornation, O/L 965:L965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 #EEERR BA 1 #REERR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6| 1/26/2023 0:00 134 N>TWAR8 <= 10000| Constraint Autemation, O/L 965:L565:1:132@ARMIDALE@NSW for ([TS LNPC ¢ 20 | #HHHHHHH BATCH 1| HHHHHE 1 o 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/26/2023 0:00 135 N=TWARS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s##EREE BATCH 1 AR 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/26/2023 0:00 136 N>TWARS <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s#s#REES BATCH 1 #asnaaEs 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T
D GENCONDATA 6 1/26/2023 0:00 138 N>TWARS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 s##sREER BATCH 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/26/2023 0:00 140|N>TWARS8 <= 10000| Constraint Automation, O/L 565:L5965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 R BATCH 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/26/2023 0:00 141 N>TWARS «= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 s BATCH 1 [¢] 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/26/20230:00 144 N>TWARS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 ####REER BATCH 1 0 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/31/2023 0:00 102 N>TWARS <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s#s#REES BATCH 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T
D GEMNCONDATA 6 1/31/2023 0:00 1 #TORRB4_= 4D|STSBA.ENERGY * 1 = 40 Wt =755) 755 st DALIURE 1 1 1 0 DEFAULT DEFAULT DEFAULT DEFAUL
D GEMNCONDATA 6| 1/31/2023 0:00 105|N>TWAR8 <= 10000| Constraint Automation, OfL 565:L965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 | #HHHHHHE BATCH 1| HHHHHE 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/31/20230:00 6 N>BWLD3 <= 10000| Constraint Automation, O/L 34:LN34:7:330@BAYSWATR@NSW for [[TG LNPI o1 20 s##EREE BATCH 1 AR 1 0 0 0 NSW Gene Constraint Thermal  Trip of B
D GENCONDATA 6 1/31/2023 0:00 7 N»BWLD3 <= 10000| Constraint Automation, O/L 34:LN34:7:330@BAYSWATR@NSW for ([ TG LNPI o1 20 s###REES BATCH 1 #asEaaEs o] 0 0 MNSW Gene Constraint Thermal  Trip of B
D GENCONDATA 6 1/31/2023 0:00 105 N>TWARS <= 10000| Constraint Automation, O/L 965:1965:1:132@ARMIDALE@NSW for ([T LNPC ¢ 20 s##sREER BATCH 1 #asaHEEE 1 o] 0 0 NSW Gene Constraint Thermal  Trip of T|
D GENCONDATA 6 1/31/2023 0:00 105 N>TWARS8 <= 10000| Constraint Automation, O/L 565:L5965:1:132 @ ARMIDALE@NSW for ([TG LNPC ¢ 20 R BATCH 1 FHEHHRR 1 o 0 0 NSW Gene Constraint Thermal  Trip of T|
D GEMNCONDATA 6| 1/31/2023 0:00 110|N>TWAR8 <= 10000| Constraint Autemation, O/L 965:L565:1:132@ARMIDALE@NSW for ([TS LNPC ¢ 20 | #HHHHHHE BATCH 1| HHHHHE 1 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6 1/31/20230:00 113 N=TWWARS <= 10000| Constraint Automation, O/L 565:L565:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 ####REER BATCH 1 #asEEAEE 1 0 0 NSW Gene Constraint Thermal  Trip of T]
D GENCONDATA 6/ 1/31/2023 0:00 114 N>TWARS <= 10000| Constraint Automation, O/L 965:L965:1:132@ARMIDALE@NSW for ([TG LNPC ¢ 20 s###REER BATCH i 1 0 0 NSW Gene Constraint Thermal  Trip of T]
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° Congestion information resource

Statistical reporting streams

Limits advice H
MNetwork status and capability > . . ) . o .
The CIR contains continuous reporting streams that provide stakeholders with information
on constraints and resulting network congestion that are updated regularly. The CIR is also a
Related resources + - B . L
portal to resources providing details on particular incidents.
Statistical reporting streams H
For more information
Constraint FAQs >
If you have gueries about any information on this page, please contact the AEMO O
Support Hub.

Annual NEM Constraint Report

AEMO uses constraint equations to model power system congestion in the National
Electricity Market dispatch engine (NEMDE) and projected assessment of system adequacy
(PASA). Constraint equations can have an impact on pricing and dispatch in the electricity
markst. AEMO publishes this summary spreadshest annually to provide market participants
with information about the changing congestion patterns over the previous five years.

This report details constraint equation performance and transmission congestion related

issues for each calendar year.

24/05/2023 MNEM Constraint Report 2022 summary data. 379.34 KB E‘ @

{8 : AEMO. NEM. Congestion Information Resource. Statistical Reporting Streams.
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e Home Insert

A
Constraint Equation ID |

S>>X_RBPA+RBTX2_05

S>>X_RBPA+RBTX2_13
S>¥_RBTU+HUWT_23
S>LFTI_PPPW_LFTX4
S>LFTI_PPPW_NOTI4
S>NIL_HUWT_STBG2
S$>NIL_PL_GENMAX
SVML_-020

S_BF O
S_PLN_CB6210

F|s_pPT:snPT_225

5_TIPSB2+PV_110_180
T>T_NIL_BL_5A
TV_000

T_FARCL
VzN_HWRO3_01
VzN_HYMO_O1
V:S_TBCPL_MAXG

V:5_570_0SC_AUTO

VoN-LTYS_CH

V>>SML_NSWRB_11

V>>SML_NSWRB_11_1

VV_NIL_21

VV_NIL_22

V3V_NIL_3_SIPS

VE#V_ROTS_TX_3A_R

V>SML_NSWRE_10_1

VSML_VFRB_OFF

VAASML_NIL_3
V_T_BL_ZERO_E
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Constraint Changes
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NEM Constraint Report 2022 summary data - Saved to this PC v £ search

Formulas

B C
| 2022 Hourskd| 2021 Hourshd
01 00

0.0

0.0
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0.0
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0.0

00

0.0

0.0

00

0.0

0.0

0.0

0.0

0.0

0.2
00
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00

00

00

00

00

00

0.0
0.0

Binding

Data Review  View  Automate Help Table Design

D E
Description v -
Out= Robertstown-Para 275 kV line + Robertstown TX2 275/132 kV, avoid O/L Robertstown-Morgan Whyzlla 4 (1) on trip of Outage Thermal
Robertstown-Tungkillo 275 kV line, Feedback
Out=Robertstown-Para 275 kV line + Robertstown TX2 275/132 kV, avoid O/L Templers-Roseworthy 132 kV on trip of Templers West- Outage Thermal
Para 275 kV line, Feedback
Out= Robertstown-Tungkillo 275kV line + Hummocks-Waterloo 132 kV line O/, avoid O/L Redhill T-Brinkworth 132kV line on trip of Outage Thermal
Bungama 132/275 kV TX, Feedback
Out=Torrens Island-Lefevre 275kV line (with TIPS 66kV East and West buses tied, with all 66kV feeders in western 66kV network 1/5), Outage Thermal
avoid O/L LeFevre 275/132kV TX4 on trip of Pelican Point-Parafield Gardens West 275kV line, Feedback
Out=Torrens Island-Lefevre 275kV line (with TIPS 66kV East and West buses tied, with all 66kV feeders in western 66kV network 1/5), Outage Thermal
avoid OfL New Osborne-TIPS #4 66kV line, on trip of Pelican Point-Parafield Gardens West 275kV line, Feedback
Out = Nil; avoid Snowtown - Bungama line OL on loss of Hummocks - Waterloo line.[Note: Wattle PT trips when generating >=60 MW  NIL Thermal
&E& when Dalymple Battery (i.e. both Gen and Load component) is 1/5].[Note:Swamped when WTTPT<80 && DALR OFF OR DalrB OFF]
Out = Nil, Maximum generation at Port Lincoln Due to Port Lincoln-Yadnarie line rating. NIL Thermal
SAto Vic of . = A=aas i i
Discretion - "-,‘— LY
Out=Port Li N N\ I \
5A Pelican / } N I I\
Discretion
Out = Nil,
Tas to Vic on Basslink upper limit of 0 MW Outage Discretionary
Out=Farrell-Reece 1 220KV line. Energy <= OMW Outage Unit Zero
Out = Hazelwood to Rowville No.3 500kV line, prevent transient instability for fault and tripof a H MTS 500 kV line, Other than Outage Transient Stability
VIC accelerates. Yallourn W G1 on 220kV.
Out = Heywood to Mortlake S00kV line, prevent transient instability for fault and trip of a HWTS-SMTS 500 k'Wne, Other than VIC Outage Transient Stability
accelerates. Yallourn W G1 on 220kV.
Out=Tailem Bend 275kV Cap Bank (Note: with both Black Range series Caps I/5); Vic to SA Transient Stability limit fol Outage Transient Stability

largest generation block in 54
Out = NIL {Note: with both Black Range series capacitors I/5), Upper transfer limit of 570 MW on VIC to 5A on Heywood, Acti
when 125 mode cannot be monitored.

Out = Lower Tumut to Yass(3), avoid O/L Murray to Upper Tumut (65) on trip of Murray to Lower Tumut (66) line, Feedback
Out = NSW Murraylink runback scheme, avoid O/L of Wemen to Red Cliffs 220 kv line section for loss of Darlington Point to
Balranald (X5) 220 kV line, feedback

Out = NSW Murraylink runback scheme, avoid O/L of Wemen to Red Cliffs 220 kV line section for loss of Balranald to Buronga (X3)
220 kv line, feedback

Out= Nil, avoid OfL Kerang to Wemen 220kV line on trip of Horsham to Murra Warra to Kiamal 220kV line (this trips Murra Warra
WF), Feedback

Out= Nil, avoid OfL Wemen to Red Cliffs 220kV line on trip of Horsham to Murra Warra to Kiamal 220kV line (this trips Murra Warra
WF), Feedback

Out = Nil, avoid O/L either Dederang to South Morang 330 kV line (flow South) for trip of the parallel line, 5 min line rating, feedback
Swamp if SIPS not available

Out= Rowville A1 or A2 5004220 kV txfmr, avoid overload of the South Morang F2 500,330 kV txfmr for trip of the remaining Rowville
5004220 kV txfmr, radial mode, Yallourn W1 on 500 kV, feedback

Out = NSW Murraylink runback scheme, avoid O/L of Kerang to Wemen 220 kV line section for loss of Balranald to Buronga (X3) 220
kv line, feedback

Out=Nil, Vic to 5A on Murraylink <=10 for Murraylink VFRB disabled, Dispatch only

Out = Nil, avoid voltage collapse for loss of Bendigo to Kerang 220kV line

Direction to zero for Basslink (Vic to Tas) for Dispatch and Predispatch and NOT PASA

Binding FCAS Binding Impact Summary By Region NIL vs Outage Interconnector Binding

HH# : AEMO. NEM. NEM Constraint Report 2022 summary data.
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Oscillatory

NIL

NIL
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NIL
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Thermal
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[SA

[SA
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[SA
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[SA
[SA
ISA
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[SA
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https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/system-operations/congestion-information-resource/statistical-reporting-streams
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The monthly constraint report details constraint equation performance and transmission
congestion related issues for each month. It includes investigations of viclating constraint
equations, usage of the constraint automation and performance of pre-dispatch constraint
equations. Transmission and generation changes are also detailed along with the number of

constraint equation changes made by constraint builders.

This report has been developed in response to a submission to the congestion information
resource (CIR) consultation. AEMO welcomes comments and suggestions on the content of
this report from both internal AEMO staff and participants.

Note: Historical reports can be made available on request.

2023 ©)

23/01/2024 Monthly Constraint Report 72609k8 [ @®
December 2023 o

18/12/2023 Monthly Constraint Report 72423k [ ©
November 2023

24/11/2023  Monthly Constraint Report October 72529 k& 1] (L)
2023

{8 : AEMO. NEM. NEM Constraint Report 2022 summary data.
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https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/system-operations/congestion-information-resource/statistical-reporting-streams

#1)20244F 1 AICZFEUIZBHIAREFNHIR

onstra quatic L) Des ptio EDIs pe

S>NIL_MHNW1_MHNW2 | Out= Nil, avoid O/L Monash-MNorth West Bend #2 132kV on trip of Monash- 3116 Thermal
North West Bend #1 132kV line, Feedback {259.68)

N=>NIL_94T QOut= Nil, avoid OfL Molong to Orange Morth (94T) on trip of Nil, Feedback 2647 Thermal

(220.58)

VALY NIL_KGTS Qut= Nil, avoid voltage collapse for loss of Harsham - Murra Warra - Kiamal 2282 Vaoltage Stability
220kV line. Murraylink VFRB disabled. Swamp if Murraylink VFRB enabled. (190.18)

N=NIL_997 99A Qut= Nil, avoid OfL Corowa to Albury 132kV line (997/1) on trip of Finleyto | 2208 Thermal
Uranquinty 132kV line (99A), Feedback (184.0)

N=NIL_969 Qut= Nil, avoid OfL Gunnedah to Tamworth (269) on trip of Nil, Feedback. 2205 Thermal
Metering is used as specified in OM520 [Note: swamped with 96M or 9UJ or (183.75)
9UH is O¥S) ’

NAN-LS_SVC Qut= Lismore SVC O/S or reactive power control mode,avoid Voltage 2161 Vaoltage Stability

collapse on TL 87/89 trip;[Swamped for 3 DLK cables are O/S Or when ECS {180.08)
is enabled with DLK is exporting to QLD,sets DLK to -29 MW for -29< DLK
FLOW=0, checks ETS status & unswamps if O/S)

N=NIL_9R6_991 Qut= Nil, avoid OfL Wagga Morth to Wagga (9R6) 132kV line on trip of 2084 Thermal >z

L

Wagga North to Murrumburrah (991) 132kV line, Feedback (173.66)
N>>NIL_970_051 Out= NIL, avoid OfL Burrinjuck to Yass (970) on trip of Wagga to Lower 1651 Thermal
Tumut (051} line, Feedback (137.58)
N=NIL_9R4_99A Qut= Nil, avoid O/fL Finley to Mulwala 132kV line (9R4) on frip of Finley to 1634 Thermal
Uranquinty (99A) line, Feedback {136.16)
N=NIL_LSDU Qut = Nil, avoid overloading Lismore to Duncon line (3U6 or 9UT) on trip of 1479 Thermal
the other Lismore to Dunoon line (SUT or 9U6), Feedback {123.25)

Source: AEMO. NEM. Monthly Constraint Report. January 2024.

Hi# : Screenshot of the location of the line in the most binding constraint in January 2024 using AEMO Map.
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https://www.aemo.com.au/aemo/apps/visualisations/map.html
https://aemo.com.au/-/media/files/electricity/nem/security_and_reliability/congestion-information/statistics/2024/monthly-constraint-report---january-2024.pdf?la=en
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- AEMOIZ. [Constraints Formulation Guidelines and Schedule of Constraint Violation Penalty

Factor (BIFIETEH A RS2 EXUHFIERRFILT A FREDRATZ1—)L) | OFEFRRICE T Dtk

7z Ehtto
- BEOEHET OTX(E. FEICEHINTULD,
The consultation process

The consultation process is outlined below. Dates are indicative only and subject to change.

Consultation steps

Consultation paper published
Submissions due on consultation paper
Draft reports published

Submissions due on draft reports

Final reports published

Dates

21 November 2022

20 December 2022

@ March 2023

12 April 2023

22 June 2023

B AEMO. NEM. Constraints Formulation Guidelines and Schedule of Constraint Violation Penalty Factor.

© 2024 Electric Power Research Institute, Inc. All rights reserved.
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https://aemo.com.au/en/consultations/current-and-closed-consultations/cfg-and-scvpf
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HH : AEMO. AEMO Operations Technology Roadmap. June 2022.
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https://aemo.com.au/-/media/files/initiatives/operations-technology-roadmap/executive-summary-report-for-the-otr.pdf
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NEM##R{EHIEIL—-LD—9 (AEMC)

BITFDEI(E, 2018%Fd [Reliability Frameworks Review (&EfEETI L —ALAD—20ODL Ea1—)] ([CE DL,
ESOO&EMT PASADFH EBHZ RL TULVD,

ASFFUR FOZ<DL
BEZ—XD SEhfE ; — I\;&EEJJ
TS SRS | D /& DB
= # M
USER U AR e P SEFH
ASFFUR —
ESOO S4imi. 2 N %%%Eiﬂ@l;&ﬂi, =
o Oig;'%ﬁﬁ MTPASA AR K DR s
s Dk ' {RDESHR !
USEDTI&EES D EVFIARTAEAHE T (EEFA
ASFFIR i 4 S
RIS BEE g v RODEELE/
iRt BIEhORE KBS
P ) DA

H88: AEMC. Reliability Frameworks Review. 26 July 2018.

7 : EAAP(Energy Adequacy Assessment Projection)(3AFHlI I L — AT —O(CEEFNTLVRLA, EAAPIE
ESOO&EMT PASADRAERERZZHE L TUL\D,

ESOO&EMT PASA(R, IHEVERADRRREZRBILT DIEHICEAETND
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https://www.aemc.gov.au/sites/default/files/2018-07/Final%20report_0.pdf
https://www.aemc.gov.au/sites/default/files/2018-07/Final%20report_0.pdf

NEM{iGSHHE I L — LT —2I (AEMO)

- NEMEHEEEE I L —AD—D(ICHITDE4DDE:

1. {EFEMIEE  FESNB3HEEHDAEBRI R+ — (USE: Unserved Energy )

2. EHEMERE  FTFEOSITEE., g(CHIFTBIEETITRILF—FED0.002%

3. 284S - AEMOIZXESOO&EMT PASADT Ot A %@ U CUSEZFAIL. FTEEDMISZEITORIEEEN DD
- MIBICHBITDIENMDEESEDRM. FelE. FiRERESEORANIRIGE
- XEFEIETEOZE, &N A. BREEFOFEADEGEIZEE (RERT: Reliability and Emergency Reserve Trader) &UJz

BRES=E. REBFZCEIEEFHIEDIERRE

4. FINFD R QG EREE T L — AT —2(3. National Electricity RulesdF TEE SN BDAEMCOEFEHELR

ZE=%= (Reliability Panel) (CKkD> TEEBENTLD,

L Reliability .
Reliability Measure standard Reliability Response

(EFatER) (SREMELE) (EFRMEXIS)

Governance (H/\F+>X)

H#: AEMO. The NEM Reliability Framework. November 2018.
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https://www.aemc.gov.au/sites/default/files/2018-11/Additional%20information%20from%20AEMO%20to%20support%20its%20Enhanced%20RERT%20rule%20change%20proposal.pdf

AEMOICHIFBARAT O RDERRIFH
—““

1R 5TEAR
INTRSESE ] ] 1A fE
S iy apriy USE USE USE
£=—iEE NR, EWETHN N N
(E"”Reliability Instrument (4
TREFEEXTR)"DEK
E£_1EE National Electricity Rules 54.8.98i(cH T DiEx, RERT. F£lE(FHE
SRR (Reliability FERDVWITNDDERECDNT FEROVITNHMDSRECDNT FEROVWTNHDSIREICDNT
Standard) & FREMEFRMERE%E
(IRM: Interim Reliability SRR %E: SRR % EREEE%E:
Measure) USEFEIfE > 0.002% USEFAIfE > 0.002% USEFHHE> 0.002%

HE SRR E 4.
USEFAHE> 0.0006%

8 AEMO. NEM. Reliability Standard Implementation Guidelines. 24 April 2023.

ESOO. EAAP. S5 LTUMT PASA(L. ERJ RS THGERIHEIRZARI DI EHNBNTHS.
ESOOTI(E. "Reliability Instrument” £ INSEHAMENREERT DIEREHHD.

NS &> THBETRNET v v IHEUBOEROHHZRITLUTNS,
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https://energy-rules.aemc.gov.au/ner/347/37549
https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/reliability-forecasting-guidelines-and-methodology-consultation/final/reliability-standard-implementation-guidelines.pdf
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PR EBFE(CLE FAEZTEMRT D

BEDEDR & GELF (Generator Energy
Limitation Framework) 1B53RICE DU\ T.
KNDREFMODABIRAZENEEETND,
EKE(dFRIZE U CTRElbEaNnd.

10% POE&S50% POEOmA=ERAL. X{(&E
DOHANREFHZIRZ DO &6
ESFEDDORRT —F=FERHIT D,

FEIFOSRH_EOHEFITHZ.
ARIIA XeNEHIN RSN S,

MHEICHU T,

1 BZIAFDOTOT 7 A )L 2T B,

PR EBFEICLE]. MT PASA(CE VT DENHF
(BB TERVEBREFE L ZHT I DHREZ
ESICESR

GELFZi®B U CiRfteNd.

ESOODFFEICHA. EAAPHA RSA>T
EESNZEFIUAZERT .

FEEFORFR_LEOHEFITIZ.
HAIIA X=NEHFINMER NS,

HH#8: AEMO. NEM. Reliability Standard Implementation Guidelines. 24 April 2023.
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https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/reliability-forecasting-guidelines-and-methodology-consultation/final/reliability-standard-implementation-guidelines.pdf
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GELF(dGenerator Energy Limitation
Framework (BREHIRILF—HIEIL —AT—
7)) ODETHD. CDOIL—ALAT—ITIlE KA
BICERITBAREHLINDE(CEH I BIFHRN .
NEMODOETDsTEFEEFF (Scheduled
Generator) 5N,

- EAAPEREMETFRIDTZH (CGELFIEHRMNHNE L 1RD,

GELF(C(Z2FE&3ADIEHR N D D,

- FRY/\SA—4H
FEMG. D BRUORF-—LRKE

- AIZI\SA—5 :
ZETEIRVFTEIEILE. TRILF—FERE

B2, YHIBSXUHBIDIT/KER. SXURERM
H%U)/m, Efd»c‘:

GELF (Generator Energy Limitation Framework) &l

GELF Declaration
Submission Guidelines

The GELF Declarations and Data Management web

application is available four times per year. All scheduled

generators are required to submit GELF declarations for each

quarter, anytime during the submission start date to the EAAP report publication
submission deadline. date

Attempting to access the GELF Declarations application
outside the submission start and end date results in an error,
Accessing GELF Declarations.

Submission start date
Submission deadline

Study period

EAAP report publication date

Results of the EAAP study are published
quarterly at the end of March, June,
September, and December each year.

The dates in the EAAP Guidelines (found on
AEMO's website) take precedence over dates in
this document.The GELF Declaration subrission
dates in this document are a guide only.

Submission start date

As a guide, the submission start dates are 10 business days before the end of each quarter, usually in
January, April, July, and October. The submission start date is when the EAAP GELF Declarations
web interface becomes available.

Submission deadline

H#: AEMO. NEM. About GELF Declaration Submission Guidelines.

© 2024 Electric Power Research Institute, Inc. All rights reserved.
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https://visualisations.aemo.com.au/aemo/web-help/Content/GELFdec/GELF_declaration_submission.htm#EAAP_report_publication_date
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AEMOIFRATZOTCRTEZFTHILVOEZFERALTND, ZNICKD. FREHROEIEETE/ Y —> ORMEEM.
J[IIREFM(CHREOSWVWHRE. ZEMEROTAN. MBBOFEZO—EHIREZRADN S, EFILERIERNIC
'f—.ra_é(_(‘:h__[ T@éo

YAVAY X www.nemweb.com.au - /REP.\V/HE 2ARTA TPASA_ RegionAvailability/

[To Parent Directory]
Monday, December 18, 2023 9:48 AM 175581 PUBLIC_MTPASAREGIONAVATLABTLTTY 12180900
Monday, December 18, 2023 12:48 PM 17559@ PUBLIC_MTPASAREGIONAVATLABTLTTY 12181200
Monday, December 18, 2623 3:48 PM 175652 PUBLIC_MTPASAREGTONAVATLABILITY 12181590
piftalmminh 45 : Monday, December 18, 2023 6:48 PM 175574 PUBLIC_MTPASAREGTONAVATLABILITY 12181800
Energy Adequacy Tuesday, December 19, 2023 9:49 AM 175562 PUBLIC_MTPASAREGTONAVATLABILITY 12108990
Py Tuesday, December 19, 2623 12:4% PM 175812 PUBLIC_MTPASAREGTONAVATLABILITY 12101290
2023 Eleciﬂclty A m i Tuesday, December 19, 2623 3:48 PM 175755 PUBLIC_MTPASAREGTONAVATLABILITY 12101508
ssessmen Tuesday, December 19, 2023 6:42 PM 17579@ PUBLIC_MTPASAREGIONAVATLABILITY 12101808,
Sfofemenf of . Wednesday, December 20, 2823 9:52 AM 175787 PUBLIC_MTPASAREGIONAVATLABILTTY 12206906
O]echon Wednesday, December 28, 2623 12:51 PM 175737 PUBLIC_MTPASAREGIONAVATLABILITY 12201280,
O ri. 'ﬁ Wednesday, December 20, 20823 3:51 PM 175887 PUBLIC_MTPASAREGIONAVAILABILITY, 1220915860
ppO unines Wednesday, December 2@, 2023 6:48 PM 175849 PUBLIC_MTPASAREGIONAVAILABILITY 12201300
Thursday, December 21, 2023 9:48 AM 175789 PUBLIC_MTPASAREGIONAVAILABILITY 12210008
Thursday, December 21, 2023 12:49 PM 175806 PUBLIC_MTPASAREGIONAVAILABILITY 12211200
Thursday, December 21, 2023 3:48 PM 175822 PUBLIC MTPASAREGIONAVAILABILITY 12211590
Thursday, December 21, 2023 6:48 PM 175812 PUBLIC MTPASAREGIONAVAILABILITY 12211890
Friday, December 22, 2023 9:52 AM 175841 PUBLIC MTPASAREGIONAVAILABILITY. 1 8908
A 10-year reliability look for the Friday, December 22, 2023 12:4% PM 175804 PUBLIC MTPASAREGIONAVATLABILITY 12221200
O ' " A Friday, December 22, 2023 3:49 PM 175869 PUBLIC MTPASAREGIONAVATLABILITY 12231500
National Electricity Mark Friday, Dacember 22, 2023 6:48 PM 175867 PUBLIC MTPASAREGIONAVAILABILITY. 1 1800
~luding the 2023 Enerayv Saturday, December 23, 2023 9:48 AM 175823 PUBLIC MTPASAREGIONAVATLABILITY 12230900
[ngludmr{; the 2023 E EOOIGY Saturdai, Dacember 23, 2023 12:48 PM 175822 PUBLIC MTPASAREGIONAVAILABILITY. 1 1200
Adequacy Assessment Prc Saturday, December 23, 20823 3:48 PM 175877 PUBLIC_MTPASAREGIONAVAILABILITY 12231508
Saturday, December 23, 2023 6:48 PM 175873 PUBLIC_MTPASAREGIONAVAILABILITY 12231800
Monday, December 25, 2023 8:13 AM 175878 PUBLIC MTPASAREGIONAVATLABILITY 12256790
Monday, December 25, 2023 9:48 AM 17587@ PUBLIC_MTPASAREGIONAVATLABTLTTY 12250300
Monday, December 25, 2623 12:48 PM 175844 PUBLIC_MTPASAREGTONAVATLABTLITY 12251200
Monday, December 25, 2623 3:48 PM 175844 PUBLIC_MTPASAREGTONAVATLABTLITY 12251500
Monday, December 25, 2623 6:48 PM 175843 PUBLIC_MTPASAREGTONAVATLABILITY 12251800
Tuesday, December 26, 2023 9:58 AM 175869 PUBLIC_MTPASAREGTONAVATLABILITY 12260990
Tuesday, December 26, 2623 12:48 PM 175897 PUBLIC_MTPASAREGTONAVATLABILITY 12261200
Tuesday, December 26, 2623 3:48 PM 175875 PUBLIC_MTPASAREGTONAVATLAETLITY 12261508,
Tuesday, December 26, 2623 6:48 PM 175876 PUBLIC_MTPASAREGTONAVATLAETLITY 12261806,
Wednesday, December 27, 2023 9:51 AM 175889 PUBLIC_MTPASAREGIONAVATLABILITY 12276928
Wednesday, December 27, 2023 12:48 PM 175888 PUBLIC_MTPASAREGIONAVAILABILITY 12271290
Wednesday, December 27, 2023 3:48 PM 175932 PUBLIC_MTPASAREGIONAVAILABILITY 12271590
Wednesday, December 27, 2023 6:48 PM 175953 PUBLIC_MTPASAREGIONAVAILABILITY 12271390
Thursday, December 28, 2023 9:48 AM 175947 PUBLIC_MTPASAREGIONAVAILABILITY 12280990
Thursday, December 28, 2023 12:48 PM 175916 PUBLIC MTPASAREGIONAVAILABILITY 12281200
Thursday, December 28, 2023 3:48 PM 175937 PUBLIC MTPASAREGIONAVAILABILITY 12281590
Thursday, December 28, 2823 £:49 PM 175937 PUBLIC MTPASAREGIONAVAILABILITY. 1 1808
Friday, December 29, 2023 9:49 AM 175931 PUBLIC MTPASAREGIONAVATLABILITY 12200900
Friday, December 29, 2023 12:48 PM 175931 PUBLIC MTPASAREGIONAVATLABILITY 12201200
Friday, Dacember 29, 2023 3:58 PM 175963 PUBLIC MTPASAREGIONAVAILABILITY. 122901500
Friday, December 29, 2023 6:49 PM 175984 PUBLIC MTPASAREGIONAVAILABILITY. 12291806
Saturday, December 3@, 2623 9:56 AM 175975 PUBLIC MTPASAREGIONAVATLABILITY 12300990
Saturday, December 3@, 2623 12:56 PM 175977 PUBLIC MTPASAREGIONAVATLABILITY 12301200
Saturday, December 38, 2623 3:53 PM 175943 PUBLIC MTPASAREGIONAVATLABILITY 262312361580 £609000467168147.

B AEMO. NEM. 2023 ESOO.

HE: AEMO. NEM. 2022 EAAP. i AEMO. NEM. MT PASA Region Availability.
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https://www.nemweb.com.au/REPORTS/CURRENT/MTPASA_RegionAvailability/
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2023/2023-electricity-statement-of-opportunities.pdf
https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/eaap/2022/eaap-2022.pdf?la=en#:~:text=For%20this%202022%20EAAP%2C%20AEMO,or%20current%20GELF%20data%20collection.
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MEIEST = & T, ESOOEREMEFRIZME Uk TUL) VZOREFREIEDS A LT T SEREND .
%o EAAPE. ESOOD> =1L —> 3 22UCRED. ~ 2023%E. ESOO&EAAPDEFEMERRIE2,600EMD =1
L—> g (CEDNTiThnz (TRESR)
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RA 1T POE
PR3 0 sR@E SEMOBIE

10% POE

50% POE <

2023 ESOO

Number of Simulations

210

2017 pAONR:] 2019 2020 2021 2022 2023
ESOO Publication Year Number of simulations

ESOOTI(d. REDRDIZSH 3 DDFEFEMERDSF VA (IBPOH. i, =HE ( 2i8) ) EhE€ni(cwL.

TOZTER(EZBELLE LTERIEFHHZITOTLND. CNSD3DDSFVUAESZHD I E. 2,600 DX 3SFUAD =
7,800 @D D EIREETNDECIRS,
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MT PASADE> A OGE

- [MT PASA Process Description (FFEARAFHEFHI) ] DIREES(CKLDE. EFREETE
(Reliability Run) T(ESMa< &61,600BID> =L —23>ZF I DERSNTLD,
- MT PASA(C(E. BEHNAEHEZXETE (LOLP Run) &EMENDHIDETENDD. COFTE(E. BfEnkE
FraofeC NS5, REUYRXIVDEWVWHZFFHMIT B EZBMNELTHED. & AT500BID> =311
—> 3> EMI D,

e e - S=aL—3S 3 EE
; | = 2 POEs x
BHE 12 < EESEDSIBEL x
| | PR EB100EIDS >4 AIRFHEHZIE
SRBIRE PIRL EB PR EB PR EB — /}\Td: < t51,600@

E 1 IRTTEDMT PASAICIZHESLK13DS
B2 (20115F~2023%F) hHp DT,
MT PASAD> =1 L —2 3 2838 <

USER'EOLSMC2D &

USE@E%{TJ LT%EE :>T¢30.4°/Z_C’E‘I >($39.2%T Pﬁfgfs;%f_‘:sgy; & E 2 Y4 6 O O @ & Td: 5 o

EHIFEND BHIFTEND eSS Y g

H#: AEMO. NEM. Medium Term PASA Process Description.
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https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/reliability-forecasting-guidelines-and-methodology-consultation/final/mt-pasa-process-description.pdf?la=en
https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2023/reliability-forecasting-guidelines-and-methodology-consultation/final/mt-pasa-process-description.pdf

AR 1—23 2EICKBDRAFHED S FE D IRAN/RVLEEH
[ Resource Adequacy in the Desert Southwest Final Report (MEFEIESBMRAICEA T 2RIRIRES) ]

Tld. LOLPEFIL (FEEZIFEICRATFTIL) Z2DOAHFTITIUICHEELTLD:
- ARV 1—S3>i&  BaEEROFNATEEEE(CRAIT IR MEHaE. BIENICHEREZETE
gHDCEMNS, ORU1—>2 3> FkEUTHSND.
- SEaAb—23>k; TEIRITZLDEITT U, 1BEC EICERORMEROHESTE®RITDS., >
FHILOEER, S>Za—2 3 EEUTHEIND.
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Options Report (2023FXBILEA TS a > LRk—N)] %=
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H#: AEMO. NEM. 2023 ESOO Infographic.
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HB: AEMO. NEM. Electricity & Gas Forecasting.
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Hi8: AEMO. NEM. Forecasting Approach — Electricity Demand Forecasting Methodology. August 2022.
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BN LVEXRTEDFH

- AEMO(Z. HEERIMIFD ED D DIHEK - F/I\FEDRERZR I HXERRBRz/FKRT 5.

- THIE. BEXREICEAIB3IDDIFUA (Slow, Neutral, Fast) OELZRY/NMESREE BEE%E 7~
LTHD. #HR(F10% POEDHETFEEZR L TL\D,

{8 AEMO. NEM. Forecasting Approach — Electricity Demand Forecasting Methodology. August 2022.

(F) Fast>FUATIE. Neutral>FJAKXDEROWEFREMNEAGFIND,
—73. Slow>FUATE, KDEPOHIRERENAFSND.
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BNESVERXFTEOTH (1/3)

- R INBKLUVBERAREEETI)LOERICHERIODEBDT —FDEMITEEDED TH D,
- BEBLIMIERFIOEERPVEE EIERIEESNIERETO T 7 1)L
- BEBIOREEFROIFETEPVERESE S EFREESNZERETOT 7L
- [FRFHDODERBHEEDREFTETITO T 71I)L
- FBRFHOIRILF—ITEBS AT ADRESEERE/METOT 71U
- KRBT EERODOA—F /B F/i&RmT —5
- BEBKIFEFRDORRIREZEER]
- BEOFEE
- FRHIENDUEZEED
- EFI)ILOBEFEIC(E. EREZRHEL. EELQEEZRVSELIREZIFET DI2HIC. HERNT—FHFER
(EDA: Exploratory Data Analysis) hMER=N3.

- ZMR(C(E. 30EOETIL. X% biEiE (GEV: Generalized Extreme Value ) £5)L. BXUR
INGEVETILD3DDETILHIHFE E=ND, CNBDOETILIEZ. EDATOCRARICHETNICBE THD EN
ESNEER=ZFERIT D,

- 30BOETIVE, 300BICHETEL. =EHB(ICENT D,
- GEVEF /LG, BRDOER/MEEEXNEZIESTEL. =HEB(CENT D,
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- 300 BOETILHFROETEIIFE
- JROSUREAICARE UTEBER20FEMOR[RT —FZ2HT, 148807 0O0vO(CDEIT 5,
- CINS5ORSRIOvoO%26{EEIRL. EEDIEFR (E0JOVOEFEIC. 2070V 0(3%
(C) ICBRUELTESTENHESD. CNUCKD. AIHRFULLWSIRT —FDEMER NS,
- COTJOtEX%3,000E 70, 300EDOT—SFNRA> hE1EFD3,000 01— I RSEKRENE

5“50
- CNSDFEROR[REZFRAL. BEAP0RREREDMMDER EHHFENE T, BFEDENEE
ZHETE I Do

- FI(C, SIEZITOREDODRARE LU NEECEALND D
- GEVEZILBEFEDEIRNFES

- 300BOETILEEFERD. GEVETILVEBMEDDMZEFE T DT LICERZIATTHD,
FFEDZRI S — 2 (TIRFE LR,

- 30XBOETILEARIC. GEVET IV, BEOABKRT 2P TU2 D U TRES
NicEMRI/IRFZHERHT B

- CNSDOE/KFEICGEVETI)ILZERA LT, Mims — ADFBEDHIFFHE(CK U TORTFRIZITD,

- DMBERERUERIREZER LU THIETENMTIOND.
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BNEIVERXREEZDTFHE (2/3)
NUFOEIE. 309BOETILORER (EOEMRHT) EGEVETILORR (5 LOERHM) %=

LTS,

Half-Hourly prediction dist,

Pl”

v5() Y N)
| ll lx

maxima dist.

POEY POLESO POE1O

-1 28 1] p+ 1. 28a

e —— .

Note: Normal distributions are shown as illustrative only, both the main and tail distributions may have other shapes.

Hi81: AEMO. NEM. Forecasting Approach — Electricity Demand Forecasting Methodology. August 2022.
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3080REIOI7I

- BETOT7 )L NEMithE, BEOSRE, FRIE. UTFOIO—Fv— NI AEMODBEIOT7

SFUA, BIUPOELAILTRBISHL. FERESD.
- BESOT7AILOMERTOCRE. UFDO3DOFE

T*%EE éh% . ':'~-5__________/'.
1. OPSO (Operational Demand ‘Sent Out’)-lite® eterenceyear
BiEECRET BzHC. SBE0TOT71)L

ZOPSO-liteX— XA CRAT—)lL=BED.
OPSO(FFHEimE. F/z(E. FTE. BPDETEL.
BRUOEELIFETEERENSDHIGENTH D,
OPSO-liteld. FEAPV. IERT 1 —)LKZ annua
HFEEB, IRILF—ETES AT L. EXEHEIE & summer
IR EDFEZR D RWCHEEIREI THD. et

2. FINBROFAZBEAL.
BICEIETDILDICISHET D,
3. WEASNIZEVIREZOPSO(TIENNY Do

.‘F\I'I'l..‘.ﬁl""l BY

minimum, winter

X252 0PSO BEHIZE ~

Prepare data
& calculate
OPSO-lite

1 ILOVER T O R ZRLU TS,

355 3: Add in
coordinated EV

HH#: AEMO. NEM. Forecasting Approach - Electricity Demand Forecasting Methodology. August 2022.
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(&%) &tE - STEEROBEES
- 5TEEIR (Scheduled Generator)
- TEFENBOMWLLETHBREI =Y b, £EEEETEBHN30MWEL EDHi@IEGR (Cigk S
NEREIZY bDTIL—TD—EB,
- EpEtEEIR (Semi-scheduled Generator)
- ERHA3OMWBL EOREEI —v b £EE

STESHN30MWEL EDH Lhzﬁﬁ (Jﬁ»éhf
FKEIZY bDOIIL—TO—ETHD. FEI1Zwv bOXHONHENTH D%

(j(lsﬁ%\ /&
. B, BRKOKAOT, MEICKBETEZSERLY) .
- JE5TEER (Non-scheduled Generator)

- ESH30MWREDOFREI—Y b (MOEREI =W bDTIL—TD—EFTIFIRL)
- EERIESTHEEIR (Significant Non-scheduled Generation)
- 3OMWBL EDRDFE(IKBAFRESRE (BIUEDETEFRBIOEERICESINULIEED) T
HD. T4 )\ FEFCEETEERE UTERDRON., Ry hDJ—TFHRDOET)ULICKE
LB, Fle. TOMNEMICEER S X DRENF.

H B
AEMC. National Electricity Rules.

AEMO. NEM. AEMO uses the term “operational” to describe electricity used in the NEM
81
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(%) OPSO (Operational Demand ‘Sent Out’) & (&

Scheduled® & Significant

Semi-Scheduled Non-Scheduled

O P S O Generation Generation™™
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Fatlint .
Iy !
' /-\/ l | /\_/ '
A e "'-. .. - .
— — — e e e e e ww o wew B O O O O S e - - - e . .

vmption/demand N

raticnn! As Genaraled”
con

perational Sent Out
Lonsumption deman

'Operational’

Defivered
COnELmr fanddemond

' Consumption/demand

Linderlying Residential Business

[ 'Operational” 15 met ]
consumptiony demand Customers Customers

oy these generators

-

Including VPP from aggregated behind-the-meter battery storage.
** For definition, see: hitps//www_aemo.com.aw-'mediafiles/electricity/nem/security_and reliability/dispatchipolicy and process2020/demand-terms-
in-emms-data-model pdf.

8 AEMO. NEM. Forecasting Approach — Electricity Demand Forecasting Methodology. August 2022.
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(%) OPSO-lite& |

= OPSO-lite(d. IFHEIMIRFBEDFMAFZEIDIRE. U TORIMDEZENBFEINICFELERSND :

- £=EAPV (PVROOF)

- FEETEIPV (PVNSG)

- IRIILF—BFES X5 L (ESS)
- EXEHEE (EV)

- V2H&E (V2H)

- THRIERBREMNIV, TEEFFUVEREFINMFET DnE. TOEFREIFIOPSO-lite(CE3FEMN
D, BIZIE, OA4—2X5> RNDEREFR (CSG) DEMRETIRE,

- OPSO-liteld. &EE. LicDIFHBINREBEZMGFEFRUNZOPSOTH D,
- E7ZILTUX L (Growing Algorithm) (CXo T, ZEEiw., BB, DIXUOHBOFE/\(F—> %R
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FURNS, FFHBINREERAFZEDIRL,
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OPSOBREZZEMT BRI OI7A I DREE
. AEMOIZ. OPSO-liteOPSOD2DDBEE SO T 7 A ILEFAL TS,

- FEIRDEKSIC. HEILITUXALICBWTCEEIRE., BE. HEOTOI 7 1)L Zi#iEFd D8I,
JEH BN IR EEZSZERENOPSO-liteX— X TITHN D,
- RIC. BRET7ZILTYUX A E GRS MOIBTE(IC KD TERMRSN/ZOPSO-liteFEEEE T O I 7 1
JLOVINZ 5N, FIFAEEDOPSOMNERK NS,

- FERFEIMiEBRE T D& RFABDOPSODZAFTENOPSOBREICHE (LET DERTIFIRLVZS.

RERFIDFABBNBE ETRD, NICEKD. OPSODFEETO I 7 A ILIMERR NS,

« 5¥#l(E [Forecasting Approach - Electricity Demand Forecasting Methodology

(FAIFE - ENFETFTHFE)] 2218
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AEMOI(cH 54856 FRIFiE

UTFoI70-Fv— hE. AEMODFRIFEDOENRXTH D, MPICHITD. HENTFRIOEBMRERE. AL
2BONRY IR BXUOFKEREDER/(SA—-FETIRXNCTRLTVSD,

R

ISP(Integrated System Plan)/5&:m

FRAFECSTIFAIR—Rb

BHBETAFE

ESOOHB JMERIETRIFE

DSP (Demand Side Participation) &
AN ARE. BELUSFUALR— b (IASR)
IRIF=TFHS—HEFRDOL 1 RS>

ESOO : {1+ v v T8 I
fEEX SN BEGIRR IW:@%QE%&%
EEEE v v T X EHRBIE

7 SNPEYN
] == :
FilsER C s I)L+— ”
1 HBEFUSY PP~
ST
FRHES T
TETA x5 =  BEIOIFAIL
ASR—RI Fjig‘ e
= — = A MigEF U
F=E BIXREETOIT 71
BT s : : —

GSP. DER. A0, FEXbvO, TRILF—3HEK,
AN BREBE. M. LILAE. 8K XIR. URRED
TESFRFEER

BEOREER. DSPALMEE. Rv NO— %K. MEm. *MEim
1R, RIS, FEEMDEE) (S —4 & TR ., RB/ (SA—TRED

SEIFTLMHEER

H8#: AEMO. NEM. Forecasting Approach.
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BFORESRD/INGA-FICEHTEIT—FIV-R

L A He e S o s oy [Sowco | Tochnicaland costparamotors used n AENO's inputs and assumptions |
- AEMOI(Z. BIFEOREHEITEMEOERD LU X - -

hDINSA—=F(CRET DT —H7Z. LUTORL RIEIRIR

FE,nX

MBIREL TS,

AEMO®M"Generation Information”d~RX—=
AEMODFEE = EHE

AEMOODOAERAE

MER>BILS > bDIRES

BRF(CKBDHET—5
C¥: I=v>3>7—4I(3ISP (Integrated
System Plan) CEREN3. )

- CNS5DEHRIE. GRloT—TJILICEEHBSNTLDS,
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WHE(CIHU T, AEMOIE LECDBRIEMNSEIZA T
INSA =B (THEDFHEEFIHAFESE LABZITD.

AEMO's Generation Information page

GHD 2018-19 AEMO Costs and Technical Parameter
Review (primarily for existing generators)

Aurecon 2022 Costs and Technical Parameter Review
(primarily for new entrant generators but also
referred to for some existing generators)

Generator surveys

AEP Elical 2020 Assessment of Ageing Coal-Fired
Generation Reliability

AEMO internal studies

Clean Energy Regulator, Greenhouse and energy
information by designated generation facility 2021-22

DCCEEW, 2022 Australian National Greenhouse
Accounts Factors

Maximum capacities

+ Seasonal ratings (10% probability of exceedance (POE) summer, typical

summer and winter)
Auxiliary loads

+ Reserves

« Commissioning and retirement dates

» Heat rates

+ Maintenance rates

« Fixed and variable operating and maintenance costs
» Ramp rates

» Minimum up and down time

+ Heat rate curves used for calculating complex heat rates

Heat rates

+ Fixed and variable operating and maintenance costs
+ Ramp rates
+ Minimum stable levels

+ Forced outage rates
+ Refinements to fixed and variable operating and maintenance costs for

coal-fired generation

+ Assessment of forward-looking coal-fired generator reliability

« Complex heat rates, informed by Aurecon and GHD
+ Minimum stable levels

« Ramp rates for coal-fired generation (using the 90" percentile of non-zero

ramp rates bid into the market by each unit).

+ Minimum and maximum capacity factors

+ Scope 1 emission intensity for existing generators

« Emission factor for biomass

HE: AEMO. NEM. 2023 Inputs and Assumptions Report..
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AEMO®"”Generation Information”

- AEMO(E. NEMOFEEFE#HRZINHT L. FlE
WHEICIHUTRRALTWS, (BR=ZESHE

= AEMO®"Generation Information”X—=(C (.
BFD, £FLTWND,. BRI FEDOREY
BB REOTO> T MBI 37 —4
NEENTHD., Y1 X, HB. B2, FHIC &
DENS. BEhamE. EBEMAROMNAH. FEIN
BDEILFIRENESEND. F£le. [FROOIEEED
»BdT0O> 10 MM DAEMONDIFHLEBER

HEEFFENTWD,

. COERIE. ESOOISPORERIER KUE
RSB EOBEEIT S ILODEERT —FY—2R
TH3.

88 © 2024 Electric Power Research Institute, Inc. All rights reserved.

Generation information

This page reports information on the capacity of existing, withdrawn, committed, and
proposed generation projects in the National Electricity Market (NEM). AEMO collects
generation information reported here from genera
based online system, and is committed to publishing updates of information collected every
three months, or as required.

tion industry participants, via a web-

Expected closure years

Any updated expected closure years provided following the publication of the "NEM”
data file (as per NER 2.2.1(e)(2A)) are found in the "Generating unit expected closure

year" file below.

This file represents the most up to date collection of closure timings.

07/02/2024 Genera
2024

ting unit expected closure

year file - February 49.95 KB |j| @

NEM Generation information publications

Generation information data is published within one consolidated "NEM" data file, and

provides information for each region in the NEM about:

« Existing and committed scheduled and se
next 10 years.

mi-scheduled generation capacities over the
s Changes and limitations to existing generation.
* Proposed developments.

« Existing non-scheduled generation

e AEMO. NEM. Generation Information.
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THI(&, 20238ENEM ESOOICE DL, ARBIUAR - REAHHCEAITBIEETda=2Z2 L TCL\B,

s
=

B Coal-NSW B Coal-QLD ® Coal-VIC

=

—
=

Balck & Brown Coal
Generation Capacity
(MW)

—_
LN
8

l Gas W quud Fuels

T
5

Gas & Liquid Fuels
Generation Capacity
Mw)
L L]
o
- 8 &

b hgie ae a
LR

T;'l ‘lﬁl :LE' ,153'#’ 1919 1;}'#3 1-!':,,".1-"" TQ'ET

H#: AEMO. NEM. 2023 NEM ESQOOQ.
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NEM BEEREEDOH (K -FHE - XKEEXE-E)

THI(F. 2023FENEM ESOOICE DL, KN - EBFEMBLUKIGIE - AAOREOSETE=
LD,
20,000
Water MW Batter
2§ 100 ? Y oo
a m
= (=8
55;10'&:}'}_“_----
2 5 = 5000 B ) 2138 a4 (086 0
23 0
T o o ol )z 1° oL o) o P ey et B
L M L L L
£ 30,000 .
- o Solar = Wind
=3 £20,000
&j 5 S g 1232 2461 0 414 0 0 -62 0 -86
= S 10,000
L 1112 1018 949 555 124 0 2 7 8
0
b o = e el o aN A ko
T:ﬁ?" df’ .Il_::.’l-h Q.."Lc:' .-f;ftﬁ 1-::,11 lﬂ?’ _.J;:,'ﬁ ..r_ﬁ"&g .I_I;}",': .-L{f.}l

H#: AEMO. NEM. 2023 NEM ESOQ.
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NEM BEEREE=EDH (DSP-VPP-V2G)

THIE. 2023%ENEM ESOOICE DK BEFRDEMEHIBD KUBEFEEBILE (DSP: Demand Side
Participation) . /{— ?V)I//f'j 75>k (VPP: Virtual Power Plant) . &KXUV2G
(Vehicle-to-Grid) D&ETEE2Z R~ U CL\D,

®m Demand Side Participation m Virtual Power Plant m Vehicle to Grid I I
5

'"1'.- L 1— .. ,
'"L'.. 1 L el "'l
W T @ @ @ 115" 155 B *zﬁj e '15531

= = M
e & 2
=T =T =

N
=
|

Demand Flexibility
Capacity (MW)

0

Hgd: AEMO. NEM. 2023 NEM ESOO.
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BEOBRIRNF—OFEIOIT7AIN

- AEMO(Z. B - KEECHEEFNSHATIREIRREEEZTRI KRB OI 7L ZHET D,

- EAFEEMCDLTIE. AEMONBEHATHFE UCEENMEZ 7 JO—F(CED
< "resource-to-power" €5 )LZBAWTC, RETOI71I)LZERKRLTULND, CDOETILIE.
BRNDFEEFIOGR (G U CTHREBMNMTHON., HRARFGF T CORMREEFKEEDEIBDEFRZHE
RBCENTES, BAPPEROWMAZEREL. Mim/AKIESZMG CEERLFRZEIRLTUY
B, =B, EOE—UFEHRIFICRAOREEFMOEREBENSIREESNZIEHRE. TFILICH
BNTULS,

- BFOXRBERERICDOWLWTIE. EBAERESEIR)LF—MA3TFT (NREL: National
Renewable Energy Laboratory) dDSAM (System Advisor Model) PMERRESNTL\D.,
DETIVE. BREFOIFEDHMESGAMZEZERB L. IEERFAZITS.

- FTRROKRBIHREFTPENSDBEET —FIHESNTVDIHEEE. TRILF—EHBET)LEE
EDRERT —AFZMHFENETCTAT7AILZEMRT D, CDOFPTO—FTlE. FHEMMDIGFT
TOFETNB3HBRKFEIICEDWT, IRILF—LEE=FIHTT D,

¥ BAURIRLF—ORETOIT7AILE. [F/I\Y-—2ZRISERFCLI D> TEFIEND.
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(%) windpowerliblcDW\T

- AEMO®M"resource-to-power model’MEFJULIIAHETNTULVRVLA, BAOSF—E> DR h%zEsEt
I DEHDORFEY—ILHW DOVFET D,

- TDOOBED1DHwindpowerlibTH D,

- R A> MMIhttps://windpowerlib.readthedocs.io/en/stable/ T A FE]EE

- URZ hU(Zhttps://github.com/wind-python/windpowerlib?tab=readme-ov-fileh* 5%
> 00— RaJkE
- Fa1— kUJ)UIZhttps://www.youtube.com/watch?v=rZcen8KDY4E CHI&ERI&E.
- NRELOSAMER ML —RXZEEKR T DIEHICFERTESD (RXS1 RE&g) ,
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(%) SAM (System Advisor Model)[CDW\T
T—>32ThdD,

ZENTED,

- R A> bEhttps://sam.nrel.gov/ TAFO]EE

- U/RZ bU(Zhttps://github.com/nrel/samh 54> 00— RAJ&E

- Fa1— kUJ)UIZhttps://www.youtube.com/watch?v=R3fsUNUOCOg CRIE o] &E
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it VAHTINIK D FEBPROHI (1/2)

AXIC(E. 2023FDNEM ESOOIC
HlFBBarron Gorge Unit 1&LVD
TMAVAHTNKNEEBPFROEEIRA
HINSGA=FHEFENTULSD,

- mAB=E
- ERUICHIBOBEZE
- = NMNEELANIL

- HBNETZ(IPTAREN D &
- IKPENER

- AIZEABLIMRTIR b
- PRFHMERIFRER

= EAAP(FXESOOY>MT PASAX D HIK
Hz XOFRICETIUEL TS,

Collection | Parent Object || Child Object | Property Value Data File | Units Band | Date From | Date To | Timeslice
Generators  NEM 'BARRON-1 | Units 1 :

Generators | NEM BARRUNI Max Capacity 33 MW 1

Generators | NEM BARRON-1 | Min Stable Level 0 MW 1

Generators  NEM BARRON-1 | VO&M Charge 7.9963 5/MWh 1

Generators  NEM BARRON-1 | Aux Incr 0.319 % 1

Generators  NEM BARRON-1 | Marginal Loss Factor 0.59559 - 1

Generators  NEM BARRON-1 | Efficiency Incr 2.319763058 MW/c... 1

Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2023 QLD Hot Day
Generators | NEM BARROM-1 | Rating 33 MW 1/11/1/2024 QLD Hot Day
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2025 QLD Hot Day
Generators  NEM BARRON-1 | Rating 33 MW 1 11/1/2026 QLD Hot Day
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2027 QLD Hot Day
Generators | NEM BARROM-1 | Rating 33 NW 1 11/1/2028 QLD Hot Day
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2029 QLD Hot Day
Generators  NEM BARRON-1  Rating 33 MW 1 11/1/2030 QLD Hot Day
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2031 QLD Hot Day
Generators | NEM BARROM-1 | Rating 33 MW 1 11/1/2032 QLD Hot Day
Generators | NEM BARROM-1 | Rating 33 MW 1 11/1/2023 QLD Typical Sumn
Generators  NEM BARRON-1  Rating 33 MW 111/1/2024 QLD Typical Sumn
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2025 QLD Typical Sumr
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2026 QLD Typical Sumn
Generators | NEM BARROM-1 | Rating 33 NW 1 11/1/2027 QLD Typical Sumn
Generators | NEM BARRON-1 | Rating 33 MW 1 11/1/2028 QLD Typical Sumn
Generators  NEM BARRON-1  Rating 33 MW 111/1/2029 QLD Typical Sumn
Generators  NEM BARRON-1 | Rating 33 MW 1 11/1/2030 QLD Typical Sumn
tH88: Screenshot from AEMO's 2023 NEM ESOO Model.
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AUAHTNIK DI FEEFROH (2/2)

AB(E. Barron Gorge Unit 1 =~ «@weeve

. . . % Template Category? Template
(Ku ra nda Welr) 0)7J<))/$\%/T§_O = Constraints ¢ | QLD Hydro
. = Conditions
] :O){yut‘\ (j:\ Ku ra nda Wel r(j:l,x 4 [y Exporting Generators
O — 4 [= Hydro QLD
—Fd)ljj} \jx_g%'fﬁﬁﬁ L/t © BARRON-1
L \5 o © BARRON-2
@ Importing Generators
=] KE @ Inheritors \
- H§ == = Lists Storage Property Value Data File | Units Band | Date From | Date To | Timeslice
= 4 I Exporting Waterways »  Kuranda Weir |Balance Period Interval - 1
- HﬁlJ \E -4 Kuranda-Out Kuranda Weir | End Effects Method Recycle - 1
H = % Importing Waterways Kuranda Weir Decomposition Method | Targets - 1
—_ *}J/\ ==} 5 Layouts Kuranda Weir Decomposition Penalty c 300 - 1
Kuranda Weir  Max Volume 1387 1000 m? 1
— g /\\\/}lbli ({9“ 73\ b ) 1 ' Kuranda Wefr Ini-tl'al Volume 1173 1000 m? 1
Kuranda Weir  Min Volume 0 1000 m? 1
_ E-—SI'. E (j: ,fbl_ﬁ@ t ( 2 Kuranda Weir = Natural Inflow 42.4 cumec 1 M1
RIS E " — 4 @ Kuranda Weir Kuranda Weir = Natural Inflow 4 cumec 1 M10
*}JIH\H?:\TE & E L/ t{}i}:E o 4 |v| 1= Storages Kuranda Weir = Natural Inflow 2.7 cumec 1 M11
4 || 1= Settings Kuranda Weir  Natural Inflow 11.4 cumec 1 M12
v/| 4R Balance Period Kuranda Weir  Natural Inflow 48 cumec 1 M2
v'| & End Effects Method Kuranda Weir  Natural Inflow 67.5 cumec 1 M3
| #& Decomposition Method Kuranda Weir = Natural Inflow 27.6 cumec 1 M4
v| & Decomposition Penalty ¢ Kuranda Weir | Natural Inflow 11.7 cumec 1 M5
4 [v| B Production Kuranda Weir | Natural Inflow 9.6 cumec 1 M6
v| B Max Volume Kuranda Weir | Natural Inflow 7.9 cumec 1 M7
v| M Initial Volume Kuranda Weir = Natural Inflow 7.2 cumec 1 M8
v| & Min Volume Kuranda Weir Natural Inflow 4.6 cumec 1 M9

H B Screenshot from AEMO’s 2023 NEM ESOO Model.
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PRFREKLZREL (MLF: Marginal Loss Factor) (CDUT

- [RFRIELZRER (MLF: Marginal Loss Factor) (INEMICHWCEER(CKMONDIBEHZER U
BEDTHBD. MLFIIREMNENLITIREZEDINCEERTSZ B,

- AEMOMBE., MLFZETEL. 2AFRULTULD,

« KDIEWMLFEEEFIOIRGZRD =D, MLFZRD S EBDIERIE LT FEMH 5= BN
JEGPh COBME. E—Hs (O U CBNHEZTOREMORRIES]. FEMMEVERER(C
BNWTDOZLDHERRE. BREMNFETEND,

- MLFZZ R UIEZaOFEEBFTOIRERETEDH
HBDFEEFRIOMLFA0.9TH D, HiaLITITRILF—H50 MWhTT + R/ Fiit&H ' IMWhdp
12D $100D%E. TDFEEMDIREE(E$4500£ 73D,

« EEHR(CDULTIE T Fact sheet - Marginal loss factors | &8,
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FERSIEDDX

- RA RS U JICBULT., AEMOIZEEIRIOEREIL(C DLW CEEDOETEIMZEIEEXBIL., &R
FEIEZ3DICHEL TN,

1. RIABIDOETEYMZIE (Long-duration Unplanned Outage):
SH R EDFTEERIREHEIMELE

2. STRERETESMELE (Full Unplanned Outage) :
SHMALLTFOETEAIMELE,

3. EBMRETESMEIE (Partial Unplanned Outage) :
FEHD — v FOBSENFTESMNCHIR S NTTIARE,

» FTEIMSIERDEDETEREICDVN T, RRXSA ROTERZESER,

- FH(CDULTIE. TESOO and Reliability Forecast Methodology Document (ESOO# KTME
EEFUAFERFIAN)] S,

© 2024 Electric Power Research Institute, Inc. All rights reserved. (== =dr={]


https://aemo.com.au/-/media/files/electricity/nem/planning_and_forecasting/nem_esoo/2023/esoo-and-reliability-forecast-methodology-document.pdf?la=en

FHEHEIEDOFTEI
EHRID EIME LK

2. Long duration outage hours

UOR (long duration) = ). Total hours in year

- STTEETEIMSLIER

Full Unplanned Outage Rate (UOR) =

Total hours in (full unplanned outage, committed state + failed start state)

Total hours in (committed state + full unplanned outage, committed state + failed start state)

Total hours in (full unplanned outage, available but not commited state + full planned outage extension state)

Total hours in year

- BPIEYIRETIEIIMSELESR

Partial Unplanned Qutage Rate (PUOR) =

Total hours in (partial unplanned outage, committed state)

Total hours in (committed state + full unplanned outage, committed state + failed start state)

Total hours in (partial unplanned outage, available but not committed state + partial planned outage extension state)

Total hours in year
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(2¥F) BIRER - FEDHEEICONT

PCOPEETEICHE VT, BE. KGN, BAOICHUTCTE—DOxREZEHERAIT DI ET.
TNHSDEBDOHEEZRILT D.

) SimulationShel X

System Simulation 4 _tESO0_sSC_y2333_p10_r2011_dBase - Objects Memberships Properties
4 & Execute - 4 inc Collection Parent Name Child Name Parent Category | Child Category
4 B Models (‘ - Demand Traces \ »  Model.5cenarios _tESOO_sSC y2333 pl0 r2011_dBase Demand STEP_CHANGE 2011 POE10 - Demand Traces
¥ tESOO_sSC_y2333 p10 r2011_dBase & Demand STEP_CHANGE 2011 POE10 Model.Scenarios _tESOO0_sS5C_y2333_p10_r2011_dBase Solar 2011 - Solar Traces
T tESOO_sSC_y2333_pl0 r2012_dBase 4 B solar Traces Model.Scenarios _tESOO_s5C_y2333_pl0_r2011_dBase Timeslice 2011 - Timeslice Traces

T tESOO_sSC_y2333 pl0 r2013_dBase & solar 2011 Model.Scenarios _tESOO _sSC y2333 pl0 r2011_dBase Wind 2011 - Wind Traces
T _tESOO_sSC_y2333_p10_r2014_dBase 4 1 Timeslice Traces Model.Horizon M d |

T _tESO0_sSC y2333_pl0_r2015_dBase & Timeslice 2011 Model.Report ode

) _tESOO_sSC_y2333_pl0_r2016_dBase 4 = Wind Traces tESOO SSC y2333 p 1 0 r20 1 1 Ba Se
T _tESO0_sSC_y2333_p10_r2017_dRase k & Wind 2011 ) - - EEI_ T =1l — g — .

B _tESOO_sSC_y2333_pl0_r2018_dBase 4 Fy Horizon t (j:ﬁﬁg\ j\(Bﬁle }_l,jj @*H E@ﬂ % |E_| L/

Maodel.Stochastic

_j; _tESO0_sSC_y2333_pl0_r2019_dBase ) =T 2023-2033 Model Transmission 20 1 1 ﬂz@ﬁ%ﬂz%%lﬂ‘? a— 5 : t' (: CJ: ) t

fo tESOO0 sSC_y2333 pl0 r2020_dBase 4 5 Report
- - -~ - Model.Production \
7 _tESOO_sSC_y2333_p10_r2021_dBase ES00 traint *EF?%{%T%I ) ( L 5
T _tESOO_sSC_y2333_p10_r2021_ a (no constraints) Model.Competition x. o
T tESOO_sSC_y2333_pl0_r2022 dB .
- -y —pRr _fhase  LTPlan Model.Performan ce /s ——— ——————
0 _tESO0_sSC_y2333_p10_r2023_dBase 4 To pASA - Model.Diagnostic | _tESOO_sSC_y2333_pl10_r2011_dBase  Quiet ) )
T _tESOO_sSC_y2333_p50_r2011_dBase ; - X .
T _tESOO_sSC_y2333_p50_r2012_dBase p

H B Screenshot from AEMO’s 2023 NEM ESOO Model.
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BEWIMANZXL (BEADZXL) &(F?

FEWMMA DXL (FE
(&, IRILF—THELIDE. mHESMEACHUT,
K DRIRBVIGRRFRIEL (stimulus) #5X2352 &

zzHIEELTL\D,

CNUCKD, IEZRIC(E
LSRR EIND.

FEXANZAAFERDE

RS

BEXANDTXL)

IFEWmRMDIEZTIDZ

DDFEND

Capacity
mechanisms
BEXANZX A
Volume-based Price-based
ZemA_7 fikg N — X
. ' . l
Targeted Market-wide Capacity Payment
¥5E BFEZZ BHEIA
[ . ! .
Sisiieee [Fess e OCt;aIir)gziii'co\/n Capaci/té/ ;uction ReIia:);I;é fcé)r_ption
WROTRD | smmesn | A—0S3> ATSaS

GE) —EBffiFgN—Z (Volume-based) MBEA DX AIIHKFE (Target)
[CHFEENBCEEH D,

H#8: Pototschnig, A. and Godfried, M. Capacity mechanisms and the
EU internal electricity market. The requlators’ view: ACER'’s report on

capacity mechanisms.

SCIE TBEAN=-XL] THEE

’Efﬁﬁ‘.—?5 o
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https://acer.europa.eu/sites/default/files/documents/en/The_agency/Organisation/Administrative_Board/Meetings/16th%20AB%20Meeting%20%20Background%20Documents/21-AB-16-14_Pototschnig%20Godfried%20Chapter.pdf

BEADZXLD (K) D%

Volumed-based (BEN—X):

RBIER (L. IRERDNFTUWEBRSEZTIET D
D(CWHE EIRDMEZERET DIcsh. EDEE.
BESENVNEERBINZRET D,

sEmin (EEH) CMHENDTEEHD,

Price-based (flit&~\—2X):
FRHIHEES (. BHAIRE=dH T D OENMmEZSZTAL ).
T ZZRE L CIRERIITEZERT D,

FEltg (MSRS) SFENDZEEHD.

H 88 : Fabra, N. A Primer on Capacity Mechanisms.
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https://www.eprg.group.cam.ac.uk/wp-content/uploads/2018/02/1806-Text.pdf

104

BEAD=XLD () D%

Strategic Reserve (#EEHIF{EH):

—EDBFERFENFRTHEN (CHFZES=N. EBRCSLWTHIEES
4= ER T DIEHICHEEREND, N BIH. 1> 83554 (H®) |
F e IFEMIEOMEN D DEEZ LB > 2R EC. Mg T %
9,

Capacity Obligation (B2 RERE):

ATEEE SEHHEE . 53k (BIRE, 3%F%) OHEE - 6=
EH(CWIBECHEZEITL. ENICEDEFEODTEZZNIT DE
HFEEND. ZRENIZER - BHEE (. TREE(EHisMs0RE
[CRDERSNIEAEDHREIC. ZWEnNicsE2Z2mhiE IR ITDILD
(CER=ND.

Capacity Auction (B2A—20>3>):
HHEDEER CWHEIMETENRTE A, TNIRIIHERS (C K> THR
HICA—DZ 3 > THhREEIND,

Reliability Option ({SfEEAT S 3>):

LN ERME (. HFEMIHME (B 0 Ry Mililg) EZFEailc
SE SNIEEEME (R S Offilg) DEXEMNIE (Positive) T3H 2
BE. TOEREZINDEENDD. TNICHUT, BERNEZZITE
D, KDBEULCFHEIGRNAZIZEDICENTE S,

Capacity Payment (B823%3h):
FKEE - HEAR(C(E., FADBEREE(CH U CEEDMSHSZIMVON S,
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HFBEAD X LD FEICBIT D EaEHFE

Strategic Reserve FRHIHERS (C KD TEETE A—=0>3> - BWEEHICKD BEXI: REE - HEAIC(Z.

(HEERF{mA) AN 5% TE FIFAOJRERBE(CX U CEED

(i E=TASVETLY BY g R

Capacity Obligation EDEEERAD/\SA—F%Z  DEWIICHRENZEZTE IR - RNERDIZOH(CHRSE

(BEERER) FRFIERE (C K> TERTE NIZEIRSE - Plah. EBIEXD
RDFRED D,

Capacity Auction EOBTEX MG ICE DT A—TUS3a>ICLo>THIMESR FEAEDERICHUWNTIEER!

(BEA—D>3>) E E. ZECOEMAEICHERD, iy

Reliability Option FRHIHERS (C KD TERTE BHDOETEMREDEEELIRD R ARy MIEH R bS5 Offig

(EHEEAT >3 ) NS D& Z EE>ZBRIC. EEEATS
3 > TEESND,

Capacity Payment MiZ(C k> CTEENKTE FHIHERE (C K D THRBMNZ 5% E REARY - FBEAN OB RO EB S

(B=321h) EHNHEBREND.

H#: Gercheva, S. Capacity mechanism — some properties of its design and remuneration.
https://stumejournals.com/journals/innovations/2022/1/24.full.pdf.
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NEMICHIFRIBEAHD=X A

- NEMIC(E. E—OFEZEIZL. BHARNOEREMEZHIT I DO CTRRRES=EHFIFTIEE
THDZ EZRIET DIEHDEIFOHIGEST EBRIEEN DD,

- CNBIC(F, NTEEEEBEEMETS (RRO: Retailer Reliability Obligation). EfEMEH XUER
B Fim0ENS|& (RERT: Reliability and Emergency Reserve Trader). B21%&XXF+—A
(CIS: Capacity Investment Scheme) i"&F&EnN3d.
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RRO (/NEERAHERERE)

- RROTId. NEMTEHHENEBEUWEAFT CTHEED
ZARILT DI, NEREB P —EIOAROFTERK
(CEBRICER 7z D

- RRO(E. ESOOICHWTEFREERE(CK I DEIA
EMFESNCHZESCHESND :

- HREEFRMEE®E (IRM: Interim Reliability
Measure) 0.0006% (Z202586H30HZFET

- {EFEME%E (Reliability Standard) 0.002% (&
20258 7H1HMUBEET

- AROTIO—F v — ~ME. 2020FEDRROTOTZRAD
Flz=LUTULB,

- EEHRICDOULWClR, —Za YOI —)LX ;
2024F18-28T-3%5H,,

- 12&. “Reliability Instrument”(ZRROZ1ET .

X MISREEETE (MLO Market Liquidity Obligation) (&. %
BlENB3EEMEF v v T (CREET BN DEE| (CHWTE
BR4 & RBN M Z(EE T BB CTRESNTZEHF TH B,
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20204EMNEM ESOO(Z. —a1—HY X1 —)LXM
(NWS) TOFRICHWTEREET v v T HZISTE

v

AEMO(Z. FRlEcN/=EfaEtT+v+ v TD3FERIC [T-31 OF
ExEE

v

A= S U7 ITRILF—iRHIBME(AER: Australian
Energy Regulator)(&. "{EFEM4X1ZR(Reliability
Instrument)”"ZNE

v

AER(EFRMEXIRODER & AGD

v

RROMVFEEN

v

NSWOMLOREFT IREMEFEZRIZL. ZYINTIEETH D
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Exchange”([C1Et T 2w ENH D

v
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EREFrYIRESNISSONEMOEREEREIOLA

TETIHMEREREN T ARG EICNEMTEEZ ED XD (TIBINT D3N ZERLTLD,

NEM ESOOEF /L

DFELT
20256H30HZETD 2025F7H 1BLF D8R
HARA (CHULYT,. USER B (CHLNT. USER
0.0006% EhN? 0.002%LL EH?
YESDiZAE. Firm YESDiZE. Firm
CapacityzZiEfiL. €5 CapacityzZiEfiL. €5
TRITNUIHET TRIFNII=ZEL

WHEFSZENDIR. Y bD—IHMIPIEMER EOERITZF RN
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“Reliability Instrument ({&EHEMER) "DHI

2. Reliability Instrument
request

The reliability forecast published in the six months immediately preceding the T-3 cut-off day of 1 January
2021 identifies the forecast reliability gap. This reliability forecast was published in the 2020 ESCO.

The size of the forecast reliability gap is 154 megawatts (MW).

This reliability instrument request applies to the forecast reliability gap period of 1 January 2024 to 29
February 2024 inclusive.

The region in which the forecast reliability gap is forecast to occur is New South Wales.

AEMO's one-in-two year peak demand forecast for the forecast reliability gap period is 13,710 MW
(reported on a 50% Probability Of Exceedance [POE], ‘as generated’ basis).

The trading intervals during the forecast reliability gap period are those that fall between 15:00 and 20:00
on weekdays in January and February 2024. For clarity, this means the trading intervals for the half-hour
ending 15:30, 16:00, 16:30, 17:00, 17:30, 18:00, 18:30, 19:00, 19:30 and 20:00*.

A sensitivity matrix to assist with understanding of the identified forecast reliability gap and related inputs and
assurmptions is provided below.

Table 1 Sensitivity mairix for forecast reliability gap

Additional 100 150 250
capacity
(Mw)

0.000783% 0.000715% 0.000656% 0.000603% 0.000599% 0.000556% 0.000515%

The information in Table 1shows how additional firm capacity (in megawatts) will affect USE. The additional
capacity row of the table can be interpreted as either an increase in supply or a reduction in demand.

8 AEMO. Reliability Instrument Request. November 2020.

“Reliability Instrument” D&z24Hl
Appendix A - The reliability instrument

The reliability instrument details are:

Reliability instrument for New South Wales 2024

Region

Size of reliability gap
The reliability gap period
Trading intervals

AEMO's one-in-two year peak demand
forecast

New South Wales
154 MW

Weekdays from 1 January 2024 to 29 February 2024

Trading intervals on weekdays for the half-hour ending 15:30,
16:00, 16:30, 17:00, 17:30, 18:00, 18:30, 19:00, 19:30, 20:00.

13.710 MW

{H#: AER. T-3 Reliability Instrument. New South Wales. December 2020.
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https://www.aer.gov.au/system/files/Reliability%20Instrument%20Request.pdf
https://www.aer.gov.au/system/files/AER%20-%20Reliability%20instrument%20-%20New%20South%20Wales%202024%20-%2023%20December%202020_1.pdf.

RERT (EHMH LVORERZFFmHBIE)

- RERT(E, "Z2D/\y IV T"ANZXLTHD,
AEMOMMEREMEEF T (IR HEEREREEZRmIC I 2

(:%%H%%'ﬂﬁb %%@%"?Uﬂj ?E@(:*Uﬁﬁ éh% o Short notice RERT Long notice RERT

- P& AEMOLEZMZITUL. ITRILF—1E

Resarves are contracted from
= [ b\%l?ﬁl%/_ o S S Reserves are co
%EO)} I]%IJ ==H {Tj o _'1 '"1_ - pot = UPEEETS on the potential shortfalls ide
0 manage cpected risks
again: le 5
)00 he I

. BRIOR(, 2BAORERTEPRISEETMHA IRR:
Interim Reliability Reserve) Z&{#BEL TL\D,

- FERAEBAIRERT(E. LERSREOB@EAIFAR TR =ND,

- REABAIRERTSLUIRRE, 10BEMSIZNAFT vt
(CERICEE=ND,

- SEHARERTI(IPASADFEER (ST PASAB KLUMT

What is the difference between short,
long notice RERT and IRR?

IRR

MeCnanism was I1 Hace Tor
'_;I_:» T he interim reliabilit
= -

PASA) . RHARERTES KUIRRIEMT PASAS KT
ESOODMERICEDSHB=ND,

Hi#: AEMO. RERT Fact Sheet.
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RERTDOfHI
FEHARERT (51)

Reliability and Emergency
Reserve Trader (RERT) =
AEMO | contracted on Thursday 14 I

December 2023

On 14 December 2023 AEMO entered into five short notice reserve contracts, AEMO entered into these
contracts in response to a forecast Lack of Reserve 2 (LOR 2) condition in New South Wales. Further
details are provided in the table below.

Mo costs are incurred if AEMO enters into contracts for short notice reserve but does not activate or pre-
activate the associated reserve. On 14 December 2023 no reserve associated with the Short Notice RERT
panel was activated or preactivated.

Thursday 14 December 2023 — New South Wales

Name Location of reserve Conrrucfled resene L
capacity (MW)

Energy Australia Pty Ltd New South Wales 38 17:30 to 18:30
Cadia Holdings Pty Ltd New South Wales a2 17:30 to 18:30
5:;2::::pEnergy Network Operator MNew South Wales as 17-30 to 18:30
Blue Scope Steel Limited MNew South Wales 20 17:30 to 18:30
Blue Scope Steel Limited Mew South Wales 14 17:30 to 19:30
Total 189

AEMO will publish further details in a quarterly RERT report due in February 2023.
This report is a requirement of the AEMC Reliability Panel’'s RERT Guidelines.

Publication date — 19 January 2024

H#: AEMO. NEM. RERT contracted on 14 December 2023.

© 2024 Electric Power Research Institute, Inc. All rights reserved.

IRR (i)

Additional Interim
Reliability Reserves (IRR)

AEMO contracted in Victoria

The 2023 Electricity Statement of Opportunities (ESOOQ) forecast interim reliability exceedances in the
regions of South Australia and Victoria in summer 2023-24. AEMO procured interim reliability reserves
(IRR) to address these interim reliability exceedances in accordance with clauses 3.20 and 11.128 of the
National Electricity Rules.

After determining that the total amount of IRR procured for Victoria was not sufficient to address the
interim reliability exceedance forecast for that region in the 2023 ESOQ, AEMO has entered into reserve
contracts with two additional IRR providers in the amounts and for the periods set out below.

Victoria

) Duration
Location of reserve

Volume of reserve (MW)

AGL Energy Services Pty Ltd Victoria 3 18 Jan 2024 to
31 March 2024
Visy Industries Australia Pty Ltd Victaria 16 1 Jan 2024 to 31
March 2024
Total 19

This report is a requirement of the Reliability Panel's RERT Guidelines.

Publication date — 8 February 2024

HE: AEMO. NEM. Additional IRR contracted in Victoria.
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https://aemo.com.au/-/media/files/electricity/nem/emergency_management/rert/2024/rert-contracted-report-for-irr-1-jan-2024-draft.pdf

CIS (BEIREAF—L)

= CIS(E, EIVPKREZH/REDOBIRY, BEMRED - CIS[H. GRESNIZTFIRE RIS U TR
DY =217« )\ Fa[REEE (T U THRIRE Eiﬁ@ﬂﬂéﬁui 27z iR 9 B
xR 9 DICHDE RN IHHA IR T D

- CISOBMNIE. EEEHNSL. BBNT. kR E
DIBEWIRILF— AT LDOBRZ(EEIT D ET g N commonwes
550

« CISTlZF. A—XSUPZBRMNATETO> T hD

BFAMLICES LTINS - CISlF. A—ZX NS UFPDEBHRGATERSMN.
~ 20304 ETIC32 GWOBNESZRET S EEZ DM B LU s HE = e L. ERNRT

L ESERANRETFORILESTRENBEE T BRERRT D

! " pay '/ lﬂ A N
’|ﬂ£:1: —\7 \\J 7 /\O)s(\j'ﬁﬁ I Options are also being | | Partnership with the NSW
| explored ity | o
: explored to support capacity Roadmap — additional CIS
I inthe Darwin-Katherine | support for up to 550MW of

- 2030FFTCTICA—RNSUTVBROBIREIG | sewidvssenos) firmed capacity, announced

— N T T T T T T T T T T T T T on 29 June 2023
#82%IER T D P .
I The WEM has specific :
I featuresto be reflectedin }
| CISimplementationin WA - |

there will be targeted

| \:/
| | |
l\ consultation upcoming > ' | 8 |

Owner pays
Commonwealth x% of

Owner x% of shortfall
below revenue floor

Net revenue floor

\
| The next CIS tender expected |
| tocommenceinSAand VIC |
in late 2023. :

/

H8#: Department of Climate Change, Energy, the Environment and Water. Australian Government.
Capacity Investment Scheme. Consultation Paper Webinar. August 2023.
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CISAHILZOtX

@ SEIRF IR EER TCISOBIE. EEMBOMBFE. BLUOMWESEEEERE

@ AEMOZFEHDAEMOY —ER @ L. AMLHA RS > (Cito 1= AL e EiE
@ AEMOIZAALICE D =B BFIC LB ZIEBORKRETITOS T Y Mt
@ SEIEUF IZAEMODHELE (C E DU\ C RIS EBRIRE S (TS

88 Department of Climate Change, Energy, the Environment and Water. Australian Government.
Capacity Investment Scheme. Consultation Paper Webinar. August 2023.

113 © 2024 Electric Power Research Institute, Inc. All rights reserved.

=2l


https://www.energy.gov.au/sites/default/files/2023-09/CIS%20Consultation%20Paper%20-%20Public%20Webinar%20-%2015%20August%202023.pptx

CIS (R7—2>/1)

« CISORF7—=1(2023F(ChtlasnN. UATFZ2Z0 !

1.

“a—H9Xo1xT—)LX (NSW) A#L

2023%F11H22H(C. NSWAILOFEREMNFRERSN. 8518=21,075 MWERB6DDFETO> T
MOYEALICERIDUTE. CNSICIE. 4BBIOEEM1ID. 2EBBOEEM2D. P IUKRFEIOIRIEFRE
FI3DMEENTLD,

EAA—XNSZUF - EONJUFZ AL

BIEAALDZ (HFIFENTWLND, CDOALTIE. =A600 MW TAEERIDAZERIRERES=Z (2,400
MWhICHEE) DALZEROTWD, O T O MMIEA—ASSUTPFERIFEO NI PICAEL. &
INZ S —BSRE (3285, &/ NP1 X330 MW THINEN DD, COAILTIE. 800 MWhZEREIA
—XARSUT7(C. 800 MWhZEZD KU T7(C. 52800 MWhEZ O T MOBAIEICE DUV THE
A—RARSUTPERRIEZET NI T7OWITNMNMNCEIDH TR EEEZEZ TS,

- 5¥HA(Z. Stage 1: Capacity Investment SchemeZ£H8,
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CISEE=mhinTHhah ?

- CIS(Z, EROBEMHEVNKDIOHBAZIFD—A, LDFRER>Z7TJO—F=E> T
WD, EE5E., [FRO-Z—XAZ=mIcIeHICEEEOSVMEE N Z#ERIDCEEBIELTH
D, CNIE. TEMNMFTUWREBmRZEZSRULIED., T A/)\wFagkUYy—-X BIRIE. BEM
IRE) (TIME T BRICHMBNRA >t T =Bt I B ETEMRSIND,

- UMUK, CISIEERODBEHIH E(FRD2DDETERIRD,

- X& : CISIE. KBAVLEEMREDTY — 2 REEHDVNEBIRERICESZY T TS,
NS UT., EROBEMIE CIIE—VEEZ B I TEHITIELERREEDHSWDIEIRESR
5,

- EETJOLEXR : CISTlE. BFXEZ=2172370> 10 M BFEITDEHITEHREEALTOLEZXR
MERESND., — . IEROBEIE TlE. REAHERE SNIMMEICIRE I DTEA—T
Q> {ERITBICEN RN TH D,

- DFD. CIS[E. A—XBFUTICHNT. JYU—-2TEREDEVENRFNADEITZIHES
BRIOHICEEETSNE. BREONRER D ICEEMH Chd.

CIS(&. BRICHFIBEHIRLEIRRD,. JVU-ERICHREZE D ICEEREOHEAHTHS.
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WEMICBIFT B FlirNDBEAD =X /r (RCM: Reserve Capaaty
Mechanism)

. WEMODRCM(Et [E3LATpEBaSES 7
ReasxfRI DITHICEHTSNTLD,

X5 (SWIS) THH1E

: RCMjD‘EZODITdZT‘yj(i/AODLD ;

2FHIICTFIRHDBEEMS (RCR: Reserve Capacity
Requirement) ZiXEL. WEM ESOOICAFRT D

sABDIMINEE D (CEDUWT. BEFImHIEE (CRC: Certified
Reserve Capacity) EBE0L2v hEEIDHTS

“Capacity Year" DB 56H0H FJ'JO)L\’_DT:E)\ AEMOWHEZ
BIZTDICTDRBEN RV EHIBTUIEIBS. BN FiRIE
=& AEMONET D

BN FlRhBEDEZEZBICU TV ZIER I DT A MZEE
RS

BHIGEE (CELZ DOFRHTERMFZEIDITD. CNnld. X
TAIZ DRENOEME(CEDNT, TiZBEORTEEIL
2w bOOXRZRIECEIDISTRZHTH D,

- RCMTJOCXOFMRAT YT (E. BRZEE,
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AEMO Inputs

| \
) i

S Preliminary Reserve \

[l Capacity Requirement (M
i "

: |

1 Reserve Capadty L

i Requirement =]
' 1

i |

RCM Limit Advice with Western
Power involvement & Preliminary

Obligations placed on Fadilities
Fadility Tests

Trading/Allocation of Capacity
Credits

Individual Reserve Capacity
Requirement

e

B AEMO. WEM. Reserve Capacity Mechanism.
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https://aemo.com.au/energy-systems/electricity/wholesale-electricity-market-wem/wa-reserve-capacity-mechanism

EREREZIBICI IHDOERE=IEMGE

- ERREEEZBICITIEODRTNMIBESE U T, — NIRRT OILHRASY—E> (OCGT:
Open Cycle Gas Turbine) MiENIHEE N TULVD,

- IFOXN (. BBIRENEEZRL TS,

6,821 7,140 7,425

7,500
§500 | sop1 6422
2300 15264 5430 5543 5716 5806

5,500
200 | 147, 264 (323 (498 (937 1160 1670 p3gp 2653 2892

4,000 4
% 3,900
3,000

2,500 ‘-4.?2? 4596 4598 4,598
%:333 | 4281 4281 3859 3425 3425 3425

1,000
500

Capacity Credits associated with OCGT CFR
Forecast Reserve Capacity for Existing and Committed Facilities
Total Capacity Credits needed to meet Limb B requirement

=L imb A requirement
HE8: AEMO. WEM. 2023 WEM ESOO Reliability Assessment Report. 15 August 2023.
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EREFrYIRESNEISEOWEMOERSEREI OTLA

THETHMERERENHICSNBEVWEES(CWEMTEEZ EDLDIEINT D31 Z2RLUTLD,

WEM ESOOEF /L

MDEAT
Limb AZ{FH Limb BEH4AH
MICSTLVDN? MIZSTLVDN?
NODIZE. OCGTE= NODIZE. OCGTE=
ZEMID. TD TS ZEMID. TD TS
NUTHET . T .

WHEFSZENDIR. Y bD—IHMIPIEMER EOERITZF RN
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WEMICH T B EMEEE

“Planning Criterion (GTEIEZE) "(C. SWISOEFEMEEENREND,

- AEMOIZ. WEM ESOO(CEZEMNABLT (Long-term)-PASAICH T, Capacity YearDFiahas=841E (RCT:

Reserve Capacity Target) Zi&E I D/CHICGETEHEEZFRT D,

= “Planning Criterion”" (&, SWISICH UL\ TCapacity Year(C FiEeDEHZmIc I + R/ ERESE=ZHEIT D

WHEMNH D

- limb A: FRIZFUACHITD10% POEE—TFETFH|, MifksI&smE (Intermittent Loads) . EIFEE
BhH., BIOMEEFRDICHITDIFH,

- limb B: FFEFAEETRILFT—=0D0.002%U T (CEUEZFIRT D &,

WEMICH 1 D HHEEE

Capacity Year : ROEFFAFEDIOA1H (CHIAS=ND.
WrcA &R (Intermittent Loads) : BZXFE (Embedded Generation) (C&k> CGEEEIHONTL\BET,
EIT5AEH (Regulation Raise) : SWISORERKZZS|E LITDIEHIHERASND I IRABRIHT—EXR,

5T (Reserve Margin) : RASHMIFOBFEHESTE. SIOXBEXREMHENEREZESOE—TUF
ETAUED7.6%D DB, KRESVWAMERHASND.
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RCT&RCRDELN

RCT (Reserve Capacity Target) (&. WEM ESOOT/RESNDI10ERIDBE=E=BEZETH D,
RCR (Reserve Capacity Requirement) (. WEM ESOOICE DWW C2FELICHESNDIT=EMHN TH B,
ITOXI(E, 2023FDWEM ESOOTERTE =N TcRCTERCRDIEZRUL TULVD,

RCR for the
Capacity Year 10% POE peak Intermittent Loads Contingency Regulation Raise Total
demand component of the 2023 Reserve
reserve margin Capacity Cycle
2023-24 4253 8 983 120 5,364 | is 5,543 MW
2024-25 4,315 8 976 131 5.430 Z ~
2025-26 4,418 8 976 141 5.543
2026-27 4. 580 8 976 153 5,718
2027-28 4,734 7 898 167 5,806
RCTs from
2028-29 4976 7 898 180 6,061 .
capacity year
2029-30 5325 G 898 192 6,422 2023-24 to
2030-31 5713 6 898 204 5,821 2032-33 D
2031-32 6,021 6 898 215 7.140
2032-33 6,296 5 898 225 7.425 |

H#: AEMO. WEM. 2023 WEM ESOOQO. August 2023.
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WEMICH TS EREFEDETE

« PRk (CRC) (F. RCMICHWTHEATNDIERTETHD.

- CRCOZ(TEE. HBOERETEX DB/,

- CRCEKXUEETL > Y bOFHES LUEIDHTDIFEL. EEBIFEDOERAICEDNTND

- IEZENEEIRS X5/ (NIGS: Non-Intermittent Generating Systems)
- AR, HA. T4 —TCILNHRET., SRFOEFERNEREZREUIC41°CTOREBIRIIGEIICEDLY
THHiE=Ns,
- ZENMEIRS A5/ (IGS: Intermittent Generating Systems )
- KI5, B, CHRERET. FEENBVKHHOEMEICEDW\WTEEEINS.
- ENEFEY Y —X (ESR: Electric Storage Resources )
- BEEMVOKDRERRRAET, —EHBI(CHE> THEAZMIF CEIRNICEDVTEHEaNS.
- |ETOU S/ (DSP: Demand Side Programs)
- BEFEEET7IOVUS -2 3> ENEERMNSDOFEZ ENEITHIBR TEINCEDWVWTFH NS,

x 1 REOERIKICHS T BB/ T A - A2l U, SREIEEZBRTE I DIHHMA STV EDD,
AEMO(dBF. BRFEMICEIDITONIZCRCEFTEIL Y FDLAN)LZRRLUTLND,

Hi#: AEMO. WEM. 2023 WEM ESOOQO. August 2023.

RCMICEHITBCRCODEFEICHWTIE, Ry bDO—T5l#), I72DO5. RFEEHZEREUTLRL,
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WEMTHS SNIZBNARSAHIR

2023FEDWEM ESOOIICHITD EDOBZIAERFF EHIFIER N G- IZHF IR I T EEOBDHREINTHD.
JRCRMAWEMORAT OLZA TEFTIUUEESNTWLWBCEEZRLUTULD,

Table 23: Top 10 binding constraint equations by 2025-26, expected scenario
Constraint ID 2023-24 2024-25 2025-26

MBRALBS1 >> FLATROCKS_WF1_KOJ81_599 6.5% 7.9%
TS_BUSBAR 542 7.1% 7.0% 6.6%
KOJMBRFLATROCKS_WF2 >> FLATROCKS_WF1_KOJ81 598 4.8% 5.8%
MRTT1 >> MRT_NOR_81_NOR_381 5.4% 5.8%
MUBTTZINTERTRIP >> NT_NOR_81_NOR_382 0.4% 3.9% 3.9%
PJRCTBE1 >> PJR_RGN_B1 RGN_413 4.0% 3.8% 3.6%
MSRWMOFESL >> KW_81 KCM_KW_147 1.5% 2.2% 2.3%
METNORCNSEBL >> MU_NGS_X1_NGS_260 0.1% 2.3% 2.3%
ROWAIS1 >> PNJ_APJ 81 APJ 440 1.4% 1.9% 2 0%
BGACTBEMDS1 >> CTB_ENB_81_ENB_47 1.9% 1.5% 1.7%

Table 24: Top 10 violating constraint equations by 2025-26, expected scenario.

Constraint ID 2023-24 2024-25 2025-26
KWCCMEDS1 >> WM 81 MWO WM 544 0.065% 0.106% 0.141%
ROWAIS1 >> PNJ_APJ 81 APJ_440 0.021% 0.077% 0.101%
KWCCMEDS1 >> RO 81 RWA RO 444 0.003% 0.054% 0.100%
MSRWMOFESL »> KW_B1_KCM_KW_147 0.013% 0.069% 0.100%
PJRYP81 >> NBT WNO B1 NBT 321 0.010% 0.041% 0.095%
CTMSSPNJB1 >> MH_PNJ_81_PNJ_166 0.021% 0.028% 0.075%
KWST81 »> ST SF_81 ST 466 0.005% 0.037% 0.074%
PICPNJBSNKEMS1 >> PNJ_APJ 81 APJ 427 0.003% 0.033% 0.068%
KEMMRR82 >> KEM_MRR_81_KEM_139 0.047% 0.032% 0.059%
KWCCMEDSL >> WM 51 RWaA WM 528 0.001% 0.008% 0.057%

e AEMO. WEM. 2023 WEM ESOO Reliability Assessment Report. 15 August 2023.
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RCM%Z3ZIE T 3 EDhDEMY —EA

- AEMO(d. ESOO(LA:'O%E?;‘TTU'%MHHEI’JTCL"‘ FEDENMNOBEECH L. RCMICHWTH
IRIFMPNTE RN EHIBTUEIZES. BIlOY—EXZRDHD., S IIMEIEREDY X TFAE]

\NCIER

BERB=EDZEEZEIET B,
- LUFOEMNY—EIXREFSNSD,
- fHE TR
(SRC: Supplementary Reserve Capacity )

- Capacity YearOREIEMS6HLUAIC, FHIESNEEEhAEZEIN TS EZBHNEL
T. U—EXRZMETIEHDEZN T L —LD—D
- IEIREREICLDWEAES AT LAY —EX
(NCESS: Non-Co-optimised Essential System Services )

s BA—XNSUTVBFADOIRILF— « I—F 1 R—F— (K> THENEI NS

BRMDOLZEIEVEFTRIE ) R TZEM T DITHICHETR, ENDET ’“E”(Dfd]@*j |:
R7ZFNET DITHDEN T L —LDT—D

H#: AEMO. WEM. 2023 WEM ESOOQO. August 2023.
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SRCENCESSOH)

TERIE. 2023FDWEM ESOOTHE SNIZEE=IRE
ABZIRIMT DITHICITOTTRRZRL TULD,

SDF v Tl E. AEMOBMEE LTz tH6 7

Capacity Year 2023-24 2024-25 2025-26 2026-27 2027-28
Reserve Capacity 2021 2022 2023 2024 2025
Cycle (WEM ESOOQ)
Cycle Status Capacity assigned Capacity assigned Capacity assignment Mot commenced Mot commenced
over coming months
RCT 5,364 5,430 5,543 5,716 5,806
Capacity 4,727 4,596 4,598 4,598 4,281
Capacity 638 833 945 1,118 1,525
investment gap — —
Additional Services SRC procurement CESS procuremen Mone identified at Mone identified at Mone identified at
underway underway this stage this stage this stage
( SRC considered in
e ene - 2024, if d
AEMO initiated additional it i ™\

capacity through the SRC
procurement process over the
2023-24 hot season

H#: AEMO. WEM. 2023 WEM ESOOQO. August 2023.
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AEMO is in the process of
finalizing contracts for the
procurement of peak
demand NCESS capacity
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BaEREAF—LA (CIS)

« FekEDCISICARVWTA—X NS UFPRAFIZ. BIRERES=ET A/ \WFRJEERT U —>
REBERE=(CAUTEREFALZRO TLD,

- CISEA—-—XRX S VUTPOEHFRY NO—TOTERSIN. BEFOMNittisgydE D #HAH Z 5T U CE
KOOI F—EOEIRZBN & L TULB,

A ~ s T T 00—~ ‘*\
r : : \ 4
| Optionsare also being Partnership with the NSW

| explored to support capacity
|
|
|

|
|
|
in the Darwin-Katherine |
Electricity System (DKIS) |

— — — — — — — — — ———— — — — — — ——

|

|

| Roadmap — additional CIS

| support for up to 550MW of
i firmed capacity, announced
|\ on 29 June 2023

—

The WEM has specific
features to be reflectedin

there will be targeted J
consultation upcoming ;
rd

T

The next CIS tender expected
to commence in SA and VIC
in late 2023

|
|
"'\__—ll( '

—_—————————
R

v

Hi88: Department of Climate Change, Energy, the Environment and Water. Australian Government.
Capacity Investment Scheme. Consultation Paper Webinar. August 2023.

126 © 2024 Electric Power Research Institute, Inc. All rights reserved. = =] r=d|


https://www.energy.gov.au/sites/default/files/2023-09/CIS%20Consultation%20Paper%20-%20Public%20Webinar%20-%2015%20August%202023.pptx

WEMDBEAHD =X LD

=g

127 © 2024 Electric Power Research Institute, Inc. All rights reserved. = =] r=d|




NEMEWEMICHITAIBEAD =X LD

hiz BEADZX A

EDREEE

BRZED

AEDFEFMA

NEM

NEM

WEM&NEM

WEM
WEM

WEM
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RRO

RERT

CIS

RCM
SRC

NCESS

AER

AEMO
A—-RXS U7
5

AEMO
AEMO

AEMO

U—R51 LA
BIERL

LA (FRRARERT).
10:EEN 51270 H
(=BEARERT)

HRIERU

295

Capacity Year®
e 564 AL
A

BIERL

ESOODFERNMEFEEE L & P EHEEREEZE
e TR

BHZRMICHBITDFRALRVLY XD (FBHARERT).
ESOODERMNMEFEMTEEZHIE IRV E S (REA
RICDRERT)

A—ASSUTEFEICKD CTEESNIZEIR

ESOODfERMERIEREZmMICSIRAVNEE

ESOOIC & DB E SN0 EESEEAH
RCMAEIE L TERL(THIZS N &=,

ESOO(CKDIFENIEIREOERSEEM4N
RCMZEL CTHZE(C/IESNRWNE S, Fd.
AA—-—X S UTZMNBREOIRILF— - -5+
RZ—F—hEZIERUIEESE,
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BRI ERENCHIFTBIEEAN—X A

- FEALEDETIEH. BEANTXLADKIIERAE
L. ﬁE;EOD%ééFﬁODF%JJ:\ BEDIEN. &)
ISR E. BIROEM,. hiZORE#EETC
LD,

- RECRH(IIARBICIIER TN TUORLAY,
CNBEDEEZEHFX B,

- RE—RNATIBOEmIIEROEBEBRFEDFIH

BJREE CH D . FILUITERE 73\ E.%H%Tcﬁc‘:

%EOD,HEF'aﬁODE&J(Z%E%E%’\](Z%% L. BEEDH
iz (TERD S —EXZRMH T D,
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BUTFDFRE BRINCH T D —EBDE EKED—EB

DI DEFE
LD,

ANZXLDHEN EEmZERLT

Subject Italy France Germany Belgium Poland
Retirement of Mothballing and
etirement ol IR ; ~lg: G asing-
conventional 1.1,11'|t_|_r‘pi.1.k.J0.1d RES development Nu!_kj.Hzpz]\;:U,;eml ph le.nﬁ, out of old
thermal capacity Increase i 202220027 inefficient power
’ units by 2020
Thermal capacity .
. . o s 7 Martket failires
System load increase RES growth Relirement of .nL".;I"‘" phase-out in (“missing money”,
. . 4 power plants in 2022 neighboring high price volatility)
Necessity countries B P R
Inadequate Market failures
Decarbonization i.n\'.es-,t(ru:ntﬁ, (“missing money”, Lack of investments
“missing money” high price volatility)
Inadequate Strategic reserve
investments, mechanism not
“missing money” successful
Capacity Availability ST Reserve Capacity Capacity Availability T
i ) {ROs) Capacity Guarantees Availability {ROs) Capacity Availability
Product L
Location
Subject Great Britain Ireland Cyprus USA-PJM USA-New England
y re ] “Missing izh dependence 'S penerati
Coal power plants Missing money High d.Lp-L:I'IdLIlLL Of g ctem load increase RES j.,lt"]li._T‘d‘hl‘Jl'l
retirement problem fossil fuels 4 increase
—_— e . — b I, Low and volatile Low and volatile
System load increase Decarbonization System load increase market prices market prices
MNecessity imi ac “Missing e
y Limited Lack of Lack of investments Missing money

Decarbonization

interconnections

interconnections

problem

Lack of investments,
"missing money”

Limited potential for
demand response

System limitations to
accommodate high

Lack of investments

problem RES shares
Capacity Availability ~ C2P3c t{‘h‘:)‘:;‘]“b‘ht" R"“:‘"l;;:]'f&““ Capacity Availability ~ Capacity Availability

Product - -
Location Locational value of Locational value of

capacity

capacity

H 8 Simoglou, Christos K., and Pandelis N. Biskas. 2023. "Capacity

Mechanisms in Europe and the US: A Comparative Analysis and a Real-Life
Application for Greece" Energies 16, no. 2: 982.
https://doi.org/10.3390/en16020982.
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ENTSO-E Outlooks

[ENTSO-E Outlooks (ENTSO-EDEEE)| (&, FRIXDEHEN CORIMDFEZHLT, EUNMEENFTEDR

EX T DIZHDEDTHD.

= “Seasonal Outlook” (XZE&LEZE) 6N0B5124 A%

= FRMRASEM (ERAA) : 151085

- 108Dy MDD —ORFETHE : 10FL &
Uncertainty increases with time span

ADEQUACY ASSESMENTS

e 0B P \
B

Short term Mid term

1 week 6 months 1 year 5 years 10 years

OPERATIONAL DECISIONS INVESTMENT DECISIONS

H 8 ENTSO-E. https://www.entsoe.eu/outlooks/
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Long term

> 10 years

POLICY DECISIONS
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ERAADTFE

ERAA(Z., FUMNDBEXA N Z—XLDEGBOEBRE XD TS, FINEE

(&. ENTSO-E ERAATFE(CHED CESKRAGHIIZEMEL TS :

- 1 BFfEEAL. BB I v T EONETRIRESNIZEINEAED
UCEDHEXRTES)L (BE>FTHILOE) ZERATD

- RAFH(CIEiI 5. BFERMEFTHHZITD
(BEANZALZERUEES EZ D TRVVGEDmS) .

- BT HILODEDY > TI)VEERE I DICHDIRETEZITD
(#9500~700DH>7)LEY)

- ENSE KULOLEIEZEZFEA U TCRAFHEZ1T 5.
% < DRRMFEET. SFEMEE%EE UTC3RMHE/F LOLEZALTULD,

- TEBEITEIgEIRED. L. B=RbE (NTC: Net Transfer
Capacity) D&RFISNDER(E. BNEIR EHIZOEEZZE UCE
BIOXRERHETIL (FBMC: Flow Based Market Coupling.
PTDFsTZ&XREND) -

HEi: ENTSO-E. Methodology for the European resource adeguacy assessment. October 2020.
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Rt EMEEAE

- ERAADFERIE. ANEMFHE (Scarcity Hour) (CEIEZ#X D RFUEM ("Copper Plate (Eitk)”

EFIL) ZDhITDEHIERTNSD. ENTSO-ElF. NERF(CEHIHNFEDS Z DTSSR
BEZERIDCH. RAMBEEDAETEZIREL TS, INE. IIFHD1EIL—)LZ2ERE
U5, £ COE—HIXURIKFORNEBINR(CH U TCOFEINLEEME L U TERSND,

- BIFOAEIRI (Simultaneous Scarcity) & (&, 2 DU _EFDOEHEEHIARE (CIEE L TULVDIRT

Z189 .

- BOHIEIL =)L AFUEAROMEO IS AN (CEIE SN E WD Tz, ERAER DRSO
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HiB#: SO-NE. Installed Capacity Requirement (ICR) Reference Guide. Revision 2. 15 September 2021.

133 © 2024 Electric Power Research Institute, Inc. All rights reserved. (e =dr={|


https://www.iso-ne.com/static-assets/documents/2021/06/icr-reference-guide.pdf

ISO-NEDFLiEAE =S : AJEDIEE

- TTCEY -2 ([CHY 2 FBRIIERICERSND
- V=& )2 T 7 - LBREOA2HF—-TT—X
- V—2EEEBECIRD T ENSD
- TTCEAME. FH, BREFREDRAHFTRILT D
- “Tie Benefits”

- BEITAHEHTU 7 ICHEITIRIFOT=EI L2V b
=V Rest-of-Pool Southeast

- BEELLARE (BERESNS) (West Central Mass, W
e . e e e e s NY-AC & Phase Il) England

- BEOTEEFAOFEEEG. SREGTRBEFEICEDL< Y

- BTM (Behind the Meter) KB XEFRExREIE. [IRFL. B Boston &
AE7HEOBECHBEDAERECEDSEEIND SEMA/RI)

- RHEERXIEEZEZEB UL TOESEEDEA Connecticut

- —EDFE/\Y -2 =ZFOBEBBEEDEA

FCA 16 (5£16[0] SoESE=hizA—TI>3>)
(CHRWTCED S8V —>

134 © 2024 Electric Power Research Institute, Inc. All rights reserved. =2l



ISO-NEDLERETHE : V-UB0R=EMH

- WE\/ /wﬁﬁgﬂﬂ%i(“ijj%\) /WE FCA1-6 FCA7-8 FCA9 FCA 10
- BAFRITRERE-—IOFEZMIETETR
- BBV (CHTBO—HILEEES B B 4
e

- O—HILUY—-RDT7FH—EH
- BBV —>2(C(F. ROP (Rest of Pool) i"&ENSD
- LOLEBEZERKR T DIREY —> DT 7 —ABRID=
- XEtF U DHEH
- WETZTEEDZESDR/INDOO—NILEEDEHF

- XEY - ORAS=HIR

- %@4@@_1—’(/77/ |\@IU T(ZBLTZoIEUEEODEFF H%Fzﬂﬁd) % >

135 © 2024 Electric Power Research Institute, Inc. All rights reserved. (e =dr={|



ISO-NEDGEREHS : V-YOBEA—-I33Y

- BEERHZERAT-ILESED (ERSKIUY—F)

- IEBROFHFRSA IR (net CONE) CTLOLEBEZEZmIET
- BEMIGRIHR

- HEHIRHEEORBE TRED
- FEXRY NIJ—D

- FBE(CX I DMIEDEN

- X4 TE)IDII (J—RBOFED/\S>X)

| Rest-of-Pool

- A—D23> (SENE [NEMA/Boston
~ 3% and SEMA/RI], West
- BBEEYV - CBIUZOEET DI >F—T T —XIC Central Mass,

¥ U C58M. 1H&»ZD&EAS[E Connecticut, NY-AC &
- ENTNOBEY—->0A—0I>3>(& Phase Il)

- HEEER (SMED > RD) TIRED

- R EREN T DX TIMIE DT v > ROZ B

- WROUTUSO A3V T NI T THETEN, FCA 18 (180 STESEMIRA -T2 32)
N2 IMHRERE SN S CBENWTETIUEENTZEEY —>

136 © 2024 Electric Power Research Institute, Inc. All rights reserved. = =] r=d|



CAISO il S Z4DHlE
- iR
- FhEREHDERAL
- BEEMOREEH
- BRI IR OO
- QF (Et&slm) /IRFH/M —w b
- I\GEEEEE (LSE: Load Serving Entity) 1—=w b
- AhEEIH
- “Load Pocket”"dMiE5R
- SRR
- S RATLDOBHRHE
- $FRRERAF— A
BT ADATRE . EMER (REEOBNSEEN)
1% BB R ODEAL _ R Tarn

- EFIUEENIRE - AAERE Y Bitigids JUH T it
- BETE

Hi8#: CAISO. 2023 Local Capacity Area Technical Study. Final. 14 January 2022.
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H8: EPRI Resource Adequacy for a Decarbonized Future Case Study: Midcontinent ISO. EPRI
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About AEMO

 AEMO is a member-based, not-for-profit
organisation.

* We are the independent energy market and
system operator for the National Electricity
Market (NEM) and the WA Wholesale
Electricity Market (WEM), and system
planner for the NEM.

« We also operate retail and wholesale gas
markets across south-eastern Australia and
Victoria’s gas pipeline grid.
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AEMO

SERVICES

AEMO Services is an independent
subsidiary of AEMO, established in 2021 to
enable the transparent provision of advisory
and energy services to National Electricity
Market jurisdictions.
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REGIONAL EOUNDARIES -
for the
NATIONAL ELECTRICITY MARKET

REGIONAL BOUNDARY

The NEM comprises
regions o s

Wictoria

 The NEM operates predominantly as an energy market, with
no formal capacity market. Numerous markets exist for
ancillary services.

South Australia

Tasmania

» For each 5 minute trading interval, a price is determined for
each region separately.

» Generator dispatch is subject to constraints that represent
power system limitations.

 Significant power system limitations exist between, and within
all regions.

« As a result, load shedding due to resource inadequacy may
occur while some generators are unable to dispatch.



AEMO deploys muliiple resource
adequacy assessments in the NEM

Short Term PASA
e is used by operations to forecast reserve levels for up to 6 days

Medium Term PASA

e assesses the reliability of the power system, against the reliability standard for a 2 week to 2 year horizon.

e Typically informs transmission and generation outage planning, and can trigger the procurement of reserves (Reliability and
Emergency Reserve Trader [RERT])

Energy Adequacy Assessment Projection (EAAP)

e is an assessment of the reliability of the power system to a variety of energy limited scenarios, for a 2 year horizon.
e Informs participant energy requirements, and can trigger the procurement of reserves (RERT)

Electricity Statement of Opportunities (ESOO)

e is an assessment of the reliability of the power system over a 10 year horizon. It typically includes a variety of demand and
development scenarios and sensitivities to support market and jurisdictional planning.

e Informs transmission and generation development needs, and can trigger the procurement of reserves (RERT), and market
based reliability mechanisms (Retailer Reliability Obligation [RRO])



Explaining unserved energy

Unserved energy (USE) represents energy that cannot be supplied to consumers when demand exceeds supply under

certain circumstances, resulting in involuntary load shedding (loss of customer supply) in the absence of out of market
intervention, such as the Reliability and Emergency Reserve Trader (RERT), or other voluntary curtailment.

For example, USE could be caused by:

e Insufficient levels of generation capacity, generation energy

I g,
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output, or demand response relative to consumer demand.

e Insufficient levels of transmission capacity within each region,

assuming that this transmission is never subject to any outages.

_fg - '
0
[ 41 Yo
of blackouts are caused

ﬁgﬂlés by security events
V%

of all blackouts are caused
by sudden poles and wires
breakdowns in the grid

e Insufficient levels of transmission capacity between regions,
assuming that this transmission is only ever subject to single-

circuit, credible outages.

of blackouts

AEMO forecasts expected USE by calculating the weighted-average
USE over a wide range of simulated outcomes.




Limitations with USE as defined

« Qutages on the transmission network are increasingly responsible for the curtailment of
generation, reducing available supply.

« While the impact of transmission outages ‘Outage’ has grown to be the largest source of
‘Constraint Binding Impact’, it is explicitly excluded from the definition AEMO must apply.

« When modelling reliability in the ESOO and the EAAP, AEMO must apply only ‘System
Normal’ constraints. MTPASA applies all active operational constraints.

Figure 3  NEM constraint binding impact
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Reliability is measured against two
standards

The Interim Reliability Measure (IRM) was introduced to reduce the
risk of load shedding across the NEM providing a trigger for the Retailer
Reliability Obligation (RRO) of 0.0006% of energy demanded in a region
In any year. It applies until 30 June 2028 (30 June 2025 at the time of
the 2023 ESOO).

The reliability standard is a measure of USE in each region of no more
than 0.002% of energy demanded in any year. For the purposes of the
RRO, it applies after 30 June 2028 (30 June 2025 at the time of the
2023 ESOO).



2023 ESOO Simulations

F?recasts for expected unserved energy apply weighted averages
of:

« 2 maximum demand estimates (10% and 50% POE)
» 13 reference years (2010-11 to 2022-23 weather years)
4 outage rates (2019-20 to 2022-23 outage rates)

This creates 104 ‘cases’, with 25 ‘solutions’ each,

2,600 total iterations per forecast year; 26,000 per ESOO
sensitivity.



Need for more granularity

 Given the closure of thermal generation, and the development of
variable renewable energy, outages rates are becoming less
material.

* We retain 100 iterations per reference year, per demand POE
based on historical precedent. Recent runs at 25 iterations
proved unstable, while 100 produces relatively stable results.

* There is likely a need to include 90% POE demand in future,
given energy adequacy (not maximum demand) is increasing in
significance.

* There is an urgent need to increase from 13 reference years
towards 20-50.



Wind availability at time of high
demand is a key driver of reliability risk

Expected unserved energy by weather year,
Victoria 2023-24
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The average is required, but the
distribution of outcomes is most useful

Probability density of forecast USE in South Australia
2023-24, Central scenario
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Technology Combinations AEMO

- Table 11  Additional capacity required, considering a variety of technology combinations (in MW) to reduce
Batte rl eS h ave Ove rta ke n expected USE to the reliability standard and IRM, New South Wales 2024-27

O C GT a S th e teC h N O I Og y Combination Technology type Reliability standard of 0.002% IRM of 0.0006% USE

USE

p rOV| d | N g m a rg | N a I 1 Firm, unlimited capacity 250 MW 796 MW
. —_— 2 Open cycle gas turbine (OCGT)* 258 MW 821 MW
rel |ab| I |ty The 2023 3 2 hour storage® 657 MW/1,315 MWh 2,305 MW/4,610 MWh
E S O O d " d 4 4 hour storage ® 312 MW/1,247 MWh 1,011 MW/4,043 MWh
aavise on 5 6 hour storage ® 262 MW/1,570 MWh 833 MW/5,001 MWh
te C h NO I Og y 6 8 hour storage ® 252 MW/2,014 MWh 801 MW/6,408 MWh
7 Wind 389 MW 1,252 MW

com bl natlons th at cou Id 4 hour storage 194 MW/778 MWh 626 MW/2,503 MWh

provide for reliability B 477 MW 159 MW
4 hour storage 238 MW/954 MWh 798 MW/3,192 MWh
) Wind 370 MW 1,197 MW
Solar 92 MW 299 MW
4 hour storage 185 MW/739 MWh 589 MW/I2,394 MWh

A. Assuming there is sufficient gas to operate the generator throughout potential USE periods.
B. Assuming there is sufficient energy andfor water to charge/pump ahead of potential USE periods.
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