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#Rig LT MOD (Modeling, Data, and Analysis)#it&h" BPS £® BESS [CERAIN3.,
ZBEBIATANSDT—HE -7 OPINE. ERISTRFO>DTULRWARTHD. IEEEFUEDEF D BETH B,

Figure 1.3: United States BPS-Connected Battery Energy Storage Power Capacity (July 2020)*
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Figure 1.3: Electric Storage Capacity in the United States and Canada, by Type of Storage
Technology'+

(HPT]Energy Storage Impacts of Electrochemical Utility-Scale Battery Energy Storage Systems on the Bulk

Eﬁmﬁﬁﬂﬁg‘?ﬁﬁiﬁﬂﬂ Power System, February 2021, NERC
O et saros O toes IAPAN " O1 https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Master ESAT Report.pdf



https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Master_ESAT_Report.pdf

SE7  KEOIRR 30

® BESSO53%E-FHiR
- BEA  ARHD, AON-AS-BREOFTEHR. E-VF
« XRRH : BIREGAEE, EEYIR—b. FIEES|. 5% E%ﬁk
- BEZRA  EEYRN—D, RiEEHTELA

2 IV RH— MRE

Generator Fleet

* Operating Reserves

* |BR Energy Capacity Firming

* Peaking Capacity
« Black Start Capability

Generator Fleet

Transmission

* Frequency Regulation

* Voltage Support
* Energy Arbitrage*
* Upgrade Deferrals

digid

Transmission

Distribution/End Use
Customers

* Voltage Support®

¢ Upgrade Deferrals

/o
(] Unﬂ

Distribution/End Use Customers

'This term is related to the load-leveling term commonly found in nonmarket solutions. They both effectively look to
have similar battery performance by shifting energy to different times.

2While not commonly used for distribution systems, BESS can perform their voltage support on the distribution
system. It is expected that most BESS that provide voltage support will be placed on the transmission system.

Figure 1.1: Main Battery Applications in the Grid®

(HPT]Energy Storage Impacts of Electrochemical Utility-Scale Battery Energy Storage Systems on the Bulk
Power System, February 2021, NERC
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Master ESAT Report.pdf
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Figure 7. Applications served by large-scale battery storage (2019)
power capacity energy capacity ela’

megawatts megawatthours
installed capacity ] |

frequency regulation PJM

ramping/spinning reserve CAISO

voltage/reactive power support ERCOT
load following

arbitrage ISO-NE

system peak shaving NYIS

load management AK/HI

. . other CA

excess wind/solar generation other
backup power
co-located renewable firming
transmission/distribution deferral

0 250 500 750 1,000 1,250 0 350 700 1,050 1,400 1,750

Source: U.S. Energy Information Administration, 2019 Form EIA-860, Annual Electric Generator Report
Note: This figure is based on information provided by Form EIA-860 survey respondents regarding their market region and the
applications that battery storage systems provided in 2019. Survey respondents could select more than one application for each

battery system.
B E E HEE RS [HiFf]Battery Storage in the United States: An Update on Market Trends, August 2021
O s Operstors JAPAN- " https://www.eia.gov/analysis/studies/electricity/batterystorage/
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KE FERC Order No. 841

=l * RTOBLUVISONEBMOSHIET INERINSEEMOVIRNSLER LOFFE. TUXN B2/ TE

FERC Order No. 842
« PFREM4ZZEMICTUMRTE
Appendix C of the Large Generator Interconnection Agreement (LGIA) or Attachment 5 of the Small Generator

Interconnection Agreement (SGIA)
« PFRE#REEHE - I T MEZFETHD. WRICLDFERE DI BN R OIS (C(EPFRESR (EK DS,

FERC Order No. 845
o BFEDIXA T TR, BEMEFHEERR. XEBRE. FEZ2OmMAELU THEETRTENTES,

NERC
« BESSOIBNNCAEVEIFORAZEDF vy T ZITU. T e 8 OSEE &R
FAC-001-3, FAC-002-2
MOD-026-1, MOD-027-1
PRC-002-2
TPL-001-5
VAR-002-4.1

*1

Energy Storage Impacts of Electrochemical Utility-Scale Battery Energy Storage Systems on the Bulk Power
System, February 2021

https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Master ESAT Report.pdf

Reliability Guideline Performance, Modeling, and Simulations of BPS Connected Battery Energy Storage Systems and Hybrid

Power Plants, March 2023
https://www.nerc.com/comm/RSTC Reliability Guidelines/Reliability Guideline BESS Hybrid Performance Modeling Studies

redline June 16 2022.pdf#search=battery
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BSF — binary storage facility (ISO-NE)

CSF — continuous storage facility (ISO-NE)

SE R

ELR = energy limited resource (NYISO)

ESR — energy storage resource

MSR —market storage resource (SPP)

NGR — non-generator resource (CAISO)
PSH — pumped storage hydro

EPRI, "Storage Integration Efforts in the U.S. Wholesale Electricity Markets -IESO Energy Storage Design Project , 2020
htips:/fmww ieso_cal/~'media/Files/IESO/Document-Library/engage/esag/esag-20200326-EPRI-presentation_ashx

(HFR) BeRICHTEI )y FO— RelTEIR e BB Ehm) (RS9 3FEESE, OCCTO JUyRI—-FJO217h SfEHSE, EPRI
(HFRF] 29mEIJUyRI- &=, BEENL
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R[E THE GRID CODE
*2 https://www.nationalgrideso.com/document/162271/download
« (ISSUE 6, REVISON 15, 202241287H) Non-Synchronous Electricity Storage Units (&. Onshore Power Park
Module #/z(& Onshore Power Park Module ®—2¢UTAIESTF5MN. Connection Code D#EHLVEFRTEL TLVB,
Connection Code (C(3. BEMCHEFHLULEEKRIRU,
Operating Code OC.6.6.6 (CEREYR T BRFDEET DR EDD .
Planning Code PC.A.7 (L E(CISU CIRIRIREOIRESDD.,
DRC (IRt 9 2IFEHRODFFHMDIREHD

*2

GC0096: Energy Storage (CTiARETEH. 2020F7H4H(CRREN TS,
https://www.nationalgrideso.com/electricity-transmission/industry-information/codes/grid-code-old/modifications/gc0096-
energy-storage

Final Modification Report
https://www.nationalgrideso.com/electricity-transmission/document/158576/download
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R[E Frequency response providers DClZ. FEEFRLER. IN5HE
*2 « 202140MDC (Dynamic Containment) mi35%(20205F108%#15%) Tld. BEMD>17(3100%  RENKRESKEEUIZRC/ES)
« Monthly tendered FFRAT1Z Tl&. LMD 17(311% FBALINERETENTHD. £LOidl

Dynamic Containment by technology type (DCL & DCH) EEE;&@FE‘ECL\'BWB%%

BRI-X(CHFETBENTES,
https://www.nationalgride
so.com/industry-
information/balancing-
services/frequency-
response-
services/dynamic-
containment?technical-
requirements

Battery 100%

NOA Stability Pathfinder — Phase 2 https://www.nationalgride

o [EIHAGAAEHE (DTS - RS D) U, BEMHALL so.com/future-
energy/projects/pathfinde
rs/stability/Phase-2

*2
Markets Roadmap, March 2022, nationalgridESO
https://www.nationalgrideso.com/document/247136/download
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Requirements and system needs are identified by the Operability Strategy Report
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715K Battery ESPS Grid Code Implementation Note, Version 3.0 — December 2021
https://www.eirgridgroup.com/site-files/library/EirGrid/Integration-of-Batteries-Implementation-Note. pdf

- Battery Energy Storage Power Stations (ESPS) (&. 4y RI—RT(E Power Park Modules (PPM) EULTHIE(TIFIBSN TS
W, Bl 42 OBATIEBEMCZSHROBDESHSH. Implementation Note (CHHEmZziEEHLTLS,

(HFR] 881217y RI-R&FT =, BRI3-3

o HiE

- N\wFU—&&Eith (ESPS) [&. EirGrid & SONI OJUyRI-RTEFINT=N=UFTI1-)l (PPM) ¢ELTHHE
SNTW3, EFREZ=N1IMW (EirGrid) /5SMW (SONI) LA E®MESPS(E. IS LU ECEBNBIEE TRIFNITR
512U\,

o BRINRYRD—HT—RRFGIE, IRILF-ETEOBHZESDLICHET FETHD. TDFER. ESPSEFELEIVY
RI—REVTHEIEETNBFETH S, EirGrid & SONI (&, FUyRI—RKH ESPS BB DEH %R BRI BLIEIE
&N3FT(E. Implementation Notelc/ Uy RI—ROFRTE(CKT T BHIR BSR4 Z5LEH T B,

—>XKBYX-BAHAZFEOPPMDIVUYRI—-REDERL. D Implementation Note [CEEEicNTL\3,

7 ﬁﬁ@@gﬂﬁﬁ'tﬁiﬁﬁﬂﬁ
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@ B I R B A RS

Organization for Gross-regional Coordination of
Transmission Operators,JAPAN

OCCTO

Grid Code EirGrid Grid Code o
. Subject/Topic Applicability to Battery ESPS
Section Clause
PPM1.1 Introduction PPM1.1 Applies
PPM1.2 Objective PPM1.2 Applies
PPM1.3 Scope PPM1.3.1 Applies
Applies
(Note: in the list of applicable OC
Scope PPM1.3.2 : 4.
clauses identified in PPM1.3.2
0C6.7 should refer to OC7)
Fault Ride Through PPM1.4.1 Applies
PPM1.4 Requirements Applies
PPM1.4.2
issi Applies
Transmission System PPM 1.5.1 PP
Frequency Ranges
Active Power Management PPM 1.5.2 Applies
Active Power Control PPM1.5.2.1 Variation applies — see Section B.1
Variation applies — see Section B.2
PPM1.5.3.1
and B.3
Variation applies — see Section B.1
PPM1.5.3.2
and B.3
Variation applies - see section B.2
PPM1.5.3.3
and B.3)
PPM1.5.3.4 Does not apply
PPM1.5.3.5 Does not apply
PPML.5 Frequency Response PPM1.5.3.6 Variation applies — see Section B.3
PPM1.5.3.7 Variation applies — see Section B.3

Section B.1 : T RIRINF—BE:ENH3E
HaTiR. TSONSmFECHEIES - 7> — M%
EIED2Z(15.

Section B.2 : L FOFRENZEETEDL(G
(FZBEZATLEB). BEIEULIO<@<®
®Active Power Control Set-Point Ramp
Rate (1-100%/43)

@Frequency Response Ramp Rate (B#&
DBEZEHNHENID60%FTSHLLAA. 100%F
T15#BIA)

®Capacity Limited Ramp Rate (1-
100%/%3)

Section B.3 : TSONSSCADA% R, :&7E
ZE-IEHTERTL,
OEEEISEE—ROON/OFF
QERELHIFE) (S A—4

OB = HIPREI

(L Pr]Battery ESPS Grid Code Implementation Note, Version 3.0 — December 2021, EIRGRID
http://www.eirgridgroup.com/site-files/library/EirGrid/Integration-of-Batteries-Implementation-Note.pdf
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Grid Code EirGrid Grid Code W o
Secti Subject/Topic ol Applicability to Battery ESPS BEIATAIIEXIHR
ection ause : -PPM1.5.3.10 (BEIREUSEE— R, EIREK
AR alalc FIRBBLISSSOFBEASIBF) FBES
PPM1.5.3.9 Applies 2FACIBERUEW,
PPM1.5.3.10 Does not apply -PPM1.5.3.11-14 (LFSM-O/U, FSM) (3&
PPM1.5.3.11, BIATAICFEAULRR, (Section B.3 TX}
PPM1.5.3.12, B9 BIEHEBNND)
RfG clauses — do not apply
PPM1.5.3.13,
PPM1.5.3.14
Procec.iure for setting and PPM1.5.3.15 Variation applies — See Section B.3
changing curve parameters
Ramp rates PPM1.5.4.1 Variation applies — See Section B.2
Ramp rates PPM1.5.4.2 Variation applies — See Section B.2 Section B.4 : PPME#RL T OHEHIE— R2HB
Procedure for setting and . EEGE
PPM15.4.3 Applies
changing the ramp rate control e ®Voltage Control mode
issi . . _ : : Power f. r control m
Transmission System Voltage SRR Variation applies — see Section B.4 @Po er actor co t. ol mode
Range (®Reactive Power Dispatch
Automatic Voltage Regulation PPM1.6.2.1 Applies
PPM1.6 Reactive Power Control Modes | PPFM1.6.2.2 Variation applies — see Section B.4
Voltage Rel!gulatmn System PPM1.6.2.3 i
Slope Setting
Speed of response PPM1.6.2.4 Applies

@ B IR E R e AR RS

Organization for Gross-regional Coordination of
Transmission Operators,JAPAN

OCCTO

(L Pr]Battery ESPS Grid Code Implementation Note, Version 3.0 — December 2021, EIRGRID
http://www.eirgridgroup.com/site-files/library/EirGrid/Integration-of-Batteries-Implementation-Note.pdf
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Z:;:de Subject/Topic Ellr:': Grid Code Applicability to Battery ESPS Section B.5 : PPM%(IEU%P-Q#%’E’&*EEO
PPM1.6.3.1 Variation — See section B.4 & B.5 4] (]
PPM1.6.3.2 Applies
Reactive Power Capabhility = Applies :
PPM1.6.3.4 RfG clauses — do not apply . .
Voltage step emissions PPM1.6.4 Applies
PPM1.6.5.1 & . §
Grid connected transformer PPM1.6.5.2 Applies :
Cien o Applies —reference to Signal List [B] ovumue | meowa  [c]
.|gnals, Communication & PPM1.7 1 T ¢ s Tl e
Control PPM1.7.1.2) PPM1.6.3.4 (PPMOV-QiFlE) (BB 25
Signal List #1 PPM1.7.1.1 Applies AZEEAURO,
Signal List #2 PEM 1'7,'1'2_'&” Does not apply PPM1.7.1.2,1.7.1.3.1, 1.7.1.3.4 (R1®D
subsections SHFINIZR) BEES AT ACHERLA.
. . PPM1.7.1.3.1 &
gnal List#3 PPM1.7.1.3.2 Does notapply Section B.6 : &t EICEBEREES /5T
PP 71338 Variation applies PPM resource ‘;E{J'%%@t“} |\£“le@5:&0 %@1@@}@1%%/25“
Signal List #3 SPM17.13.4 related signals — refer to unit Egzld,. TZEMIT 1 tyhTILZMTE.
specific signal list
Signal List #4 PPM1.7.1.4 Applies
Variation applies — see unit
Signal List #5 PPM1.7.1.5 specific signal list and Section B.3
and B.6
Applies - References to
Time delays and data quality PPM1.7.1.6 meteorological signals does not

PPM1.7

OCCTO

apply- see PPM1.7.1.2

@ B I R B A RS

Organization for Gross-regional Coordination of
Transmission Operators,JAPAN

(L Pr]Battery ESPS Grid Code Implementation Note, Version 3.0 — December 2021, EIRGRID
http://www.eirgridgroup.com/site-files/library/EirGrid/Integration-of-Batteries-Implementation-Note.pdf
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Subject/Topic Applicability to Battery ESPS

Grid Code | EirGrid Grid Code | '
Clause

Section

Control signals

APC signals

Frequency response signals

Voltage regulation signals

Black Start Shutdown

Time Delays and Data Quality
Responsible operator

Data and Communications
Specifications

Resource forecasts

MW availability declarations

B LI E B AR (LHFfr] Battery ESPS Grid Code Implementation Note, Version 3.0 - December 2021, EIRGRID

R Lkl o Ll e http://www.eirgridgroup.com/site-files/library/EirGrid/Integration-of-Batteries-Implementation-Note. pdf
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7AOVSUR NyF)=TOZ1I MISEMITERT I D1 > T I ERDERINBANZXLE, SEMBEA—I232EDS3S AT LAY —EZD2D,

*3 DS33RFAB—EZADBHNE. IDFEVLANIOIEFEARBLERGEEIRIF—RE (RA75%DBEMENRE) TOENRFZLZE(C
BRTESLS £EY - EXZRHTEIHSD I REORBADIREZREMN I DETH D,
IRITODS3Z AT LAY —EREDRHT(E, NyFTU-HE2HIITHFEREL T RHEIRE FREEFEFIRLL) caSHIRMAENED2D
H'&%. JWITODS3Z AT ATIF, DS3Z AT LAY —EREZHIDTANCEBULEERK (/\v7U-2838) THNE AREISHORE

T3> %= FNBEITBENTES,
RF. BEOBEA V330 TN ESUEEENTEOME TCH D, INTOTOSTIMILEFTIF10FEDEZHZFEATHD. LU
TORFENZEZREBULEDTHD. BH. 2027FELUBEOA I3 (FFEEEESNTLRVD ., ANABTIE2026FDEZFXZDOFER
HARICDOVWT/ERLTLS,
Ireland 31 264 261 621 737 737 737 737 737 737
Northern 192 192 124 166 166 166 166 166 166 166
Ireland
Total 223 456 385 787 903 903 903 903 903 903

Table 3.10 - Total battery capacity successful in auctions (MW rated) for Ireland and Northern Ireland

Treatment of Battery Energy Storage Power Station (ESPS) Units
o TBSATLR. N2 ITBICHIFB/N\YTU—ESPSIZY DRI S 21— T4RIWF, T340 BLHRFICBIET ZEEAID
N2, INSOFEIFIEEFRRT B, IRIEOTHIB I AT ATAKIRER 7Y I — I\b‘ué\ B, COTHI AT AORFIRER 7Y I —
RICFEIIB. NyFU—ESPSIZYMNSGOS O HIBICENNTERLIICTBZFEREL T BENRVII-SaVhBEFEINIz COYU1-
23> Tl&, NyF)—ESPSIZy e[ WL FIRR IFEBHEA A TEL TS AT AICESR - ERL. \yTU—ESPS1Zy MODFTEBIRHFR
ERFEDDEFTCOONDMELNFEDT TO—FZATIENEREINTD, IRTE. THHEIATLBLUTOCAZFHFEL. cNB0ERZ
MBOREICFIFATERLICTZETOR., E(CNSD/N\YFU—ESPSIZY AT T 1-IBLUT A R)\WF IO TEEL T Dftia
REUTERL TV,

*3
Ireland Capacity Outlook 2022-2031, October 2022, EirGrid/SONI
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid SONI Ireland Capacity Outlook 2022-2031.pdf

Balancing Market Principles Statement, A Guide to Scheduling and Dispatch in the Single Electricity
Market, Version 6, 29 July 2022, EirGrid/SONI
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-and-SONI-Balancing-Market-Principles-Statement-V6.0.pdf
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® EEH%,“\_C‘TSOD‘\HE%P%DDL %EuElﬁtn:uun‘thb\éii'fTio)

&, Y—E2T0ONA5 -3 T A 7O RBEBEICERRLU. EEEEm TIN

TOY—E IR MBEELTH LI MBI ®DD. Tz, HDFIH %Egm*j—lfxt“%bﬁafténta ZORAIHNTNBSINTOY—ER%Z[E
B IRMHTEREZEIR T ZEDOTIER LV, H—ERCFoTE, FFEDERMETCUMBETELRVEDEHD.

For each D53 System Service, the "Proven List” sets out the technologies which the T50s consider to be proven at this time for procurement purposes. The designation of a technology as "proven” does not entitle any individual service provider to a D53

System Services contract. Each individual service provider must pass the compliance assessment and meet all service provision standards in terms of performance.

Also, while a technology may be considered proven for multiple services, this does not mean that it can provide all of these services at the same time. Some services can onlv be orovided in certain operational modes.

Finally, for some types of service provider (e.g. windfarms, pumped hydro), the ability of the service provider is dependent e ~
¥e yp p (e-g. pumped hydro), ¥ p p BaiESEAHS

RN 5 P07, SOR TOR1, TOR2RR(S),RRD,RH1,RI13,RIG SSRP,DRR, IR, FPPAPR

(HAT) http://www.eirgridgroup.com/site-files/library/EirGrid/DS3-System-Services-Proven-Technology-Types.pdf

Type of Service Provider Sub-technology (fuel / operational specific) TORZ |RR(5) [RRD |RM1 |[rmz |rmaz [ssi SIR [FPFAPR
Coal Em o X o o o x x
Combined Cycle Gas Turbine - CCGT CCGT X X o o o x x
Open Cydle Gas Turbine - OCGT OCGT ¥ | x| x| x x x
Distillate Qil :‘n‘m x X x x x x x
Thermal/Hydro - Centrally Dispatched Generating Unit - CDGU Peat /):F X * X X X x £
mjj . 7_ij Anaerobic Digester / Waste to Energy } \“’(7"ij * X * * * x x
Combined Heat and Power CHP X X X X X X x
Biomass }\‘\’(j?Z X X X X X x x
Hydro 7J<jj % X % % % X x
Wind Power - WFPS & Wind Farm 4> RIp— x
5olid State Batteries e g. Lithiom lon &= =5 = 2eme) X X X X X e
storage EEF-EI‘L{"‘“ Flywheels (Non-Synchronous) T34 1=Il
&= a1 Pumped Hydra 157K ® x| x| x| = % ®
Compressed Air Energy Storage g}:_t * X * * * x x
Synchronous Compensator lﬁl,ﬁﬂ%ﬁ E%E Synchronous Compensator X X X H H x ]
HUDC Interconnector HVDC;\@_&@E D?IEEI Current = 'u'_c!ltagE Source Converters - W5C VSC e
Direct Current — Line Commutated Converter LCC LCC
. . Aggregated Generation Units (fossil-fuel based) - AGU 'ﬂjELm*_IEE, o X o o o
Aggregated Service Providers 77 U/j _ |\1j_ tz Industrial Demand 5ide Units (demand response) - D5U T{?/ f\l/xlﬁ\/z X X X X X
jl:l} \’fg_ Residential Demand Side Mangement (demand response) - RD5M (E%ﬁﬁ/ﬁrﬁﬁﬁ )
Solar Phatovoltaic N dAE I
Solar Power j\(l}%ﬁ‘ﬁ Solar Thermal j(l;ﬁm\
Concentrated Solar %ﬁ‘ﬁ
Ocean Energy ;‘E\;-_:":- Tl %Eﬂigjj
Wave )&jj
Legend
¥ Proven

Not Proven



http://www.eirgridgroup.com/site-files/library/EirGrid/DS3-System-Services-Proven-Technology-Types.pdf
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MELOBE| BN, MEBEREDHERE L
A=~ BEMOEN ZEMCEITII-INEEIRR
U7 GUIDE TO GENERATOR EXEMPTIONS AND CLASSIFICATION OF GENERATING UNIT MAEMOMNS201948H 23E|
https://aemo.com.au/-/media/files/electricity/nem/participant information/new- [CAEMCAfZHHEN. 20214
participants/generator-exemption-and-classification-quide.pdf?la=en 12H2HI(&EREN T,
Integrating energy storage
« AEMOI(Z, BEMI AT LEMDIATOREI AT LEFIERZSETHRO TV, systems into the NEM

« AEMO(Z., $EARERNSMWEL EOBEMS AT LA, iEEr. BIEI3IANTOBEICRESEELL  https://www.aemc.gov.au
TEIRIBDEZERUTWD, TN MIIUEBEEMS AT LZFOEICH, BEMBONOI-Y M /rule-changes/integrating-
’)J:'Ojt'én% AT LD—EEL TGRESNDZ FED/N\vT) - XF7 AlCEERAEN 3, energy-storage-systems-

o XBFLEBECERMICTR(ERENTAREB TORTEETLRN SMW RBOFEEBIATLADEFEALF. nem
41E(D?~“ RO —IFAEANOHIERBOEKRRSbZ5| St I mIse 4 (TR,

« SMWL EOFEEFREIEE. L TONE
» Scheduled - The generating unit participates in central dispatch.

* Non-Scheduled - The generating unit does not participate in central dispatch.
+ Semi-Scheduled - The generating unit will participate in central dispatch in
specified circumstances.

o BEMIRTLAOBMERN SMW LLE 30MW EKEDIBE, AEMO ([CFEI-YMScheduled
generator £UTH%E9%., non-scheduled generating units ELTH%EIB(C(E. NER
(National Electricity Rules) @ 2.2.3(c) & 3.8.2(e) OFM4%ZmIzI BN HDD.

NER @ Schedule 5.2 Conditions for Connection of Generators (C(d. EEMFEDEKRIEIHRU.


https://aemo.com.au/-/media/files/electricity/nem/participant_information/new-participants/generator-exemption-and-classification-guide.pdf?la=en
https://www.aemc.gov.au/rule-changes/integrating-energy-storage-systems-nem
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A=Y  I-IEE : 20245F6838EA
*4 « 202112828, A-ARUT7IXINF-—THIBEES (AEMC) (. IRNF-BETESATLADOHEE (IESS) I —IZEE(CRET 55
HREZITO. COEE (L. BEIATLYL/\ (VYRS AT LAzE2EENTE (NEM) (SFFRETDLZEIEITED
+ Integrated Resource Provider (IRP) £WSHTIU—%F1:%0. RE/ERION A EIOEEZE I 2:%fH(BDU) LV T=5%T
3. IRIED TS —H—(FIRPICH3EEN S, IRPEERESARA (NER) £Miizr> > 3)—H—EX{H#k (MASS) OE{HIMES
T, BEREEHIE >3- —EX (FCAS) Mim(CShIITES.,
o BHOEMIMT BIREREBHEN\vT)-) NHEBOERE (FIZEFON-4F-) 2HBIZATAIE IRUMERENZFETH
B, EEEEBEMODFEET. MADEFRZE—DOATT1-)Ileniz BDU F(E3E—0OTIRT S 1-IL&NcRE BEiLUTSOER
BEDET D, DL BRBVY-R(E B2 OD3E%FEHITIENTES,

*4
Integrating Energy Storage Systems Rule Change, 16 December 2021, AEMO
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem

Integrating Energy Storage Systems High Level Design, July 2022
https://aemo.com.au/-/media/files/initiatives/submissions/2021/iess/integrating-energy-storage-systems---high-level-

design---final.pdf?la=en



https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/-/media/files/initiatives/submissions/2021/iess/integrating-energy-storage-systems---high-level-design---final.pdf?la=en
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A-=ARIU7 46 GW / 640 GWh O EIELEE M
*5 s SEBIOFHICREVEELEINZDE (TTICHIRENEDZEBZT)  SREIIREAEBERANFEEOL HOHMBBLUEEIZE
B BRI 300, FEEBEM. BKFRE. KBETEETHD. ISPOETIJTIE. 20505 FT(C. VPP, V2GH-EX. 20fth
OFLWATIIC IO THIBIGWO D BB EBEEN, BEHSHFMROEEMPOHZKRE(CIOTHI6GWOEESTENRMHENSL
oL CTLVB,
20228Q3LMR—k
+ Frequency control ancillary services (FCAS) @ 39% Zz&E N L&D,

Figure 50 Battery provision of FCAS leaps on Q3 2021 Figure 51 Battery FCAS market share reaches 39%

Change in FCAS supply by technology — Q3 2022 vs Q3 2021 FCAS volume market share by technology — Q3 2022
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*5
2022 Integrated System Plan, June 2022, For the National Electricity Market, AEMO

https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/2022-integrated-system-plan-
isp.pdf?la=en&hash=D9C31A16AD6BF3FB2293C49AA97FE1EA

Quarterly energy Dynamics Q3 2022, October 2022, AEMO
https://aemo.com.au/-/media/files/major-publications/ged/2022/ged-g3-
2022.pdf?la=en&hash=92DA4803892ACB2B4D9FB24C16528083



https://aemo.com.au/-/media/files/major-publications/isp/2022/2022-documents/2022-integrated-system-plan-isp.pdf?la=en&hash=D9C31A16AD6BF3FB2293C49AA97FE1EA
https://aemo.com.au/-/media/files/major-publications/qed/2022/qed-q3-2022.pdf?la=en&hash=92DA4803892ACB2B4D9FB24C16528083

