NEM Reform Program
Consultative Forum i ﬂ@




1. Welcome



We acknowledge the Traditional Owners of
country throughout Australia and recognise their
continuing connection to land, waters and culture.

We pay respect to their Elders
past, present and emerging.
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Agenda

1:00-1:05pm Welcome

2  1:05-1:10pm Actions & Feedback from
Previous Meeting

3  1:10-1:25pm Program & Release Update

4  1:25-1:45pm Spotlight
* August 2023 ADC
* October 2023: FFR

5  1:45-1:55pm June 2024 - |[ESS Update

6  1:55-2:00pm June 2025 - FPP Update

7  2:00-2:05pm Metering Exemptions Update

8  2:05-2:10pm March 2024 — SCADA Lite
Introduction

Appendix A:

Competition law meeting protocol

Appendix B:

SCADA Lite: Technical overview

Peter Carruthers

Peter Carruthers

Rowena Leung &
Jim Agelopoulos

Luke Barlow
Chris Muffett

Luke Barlow

Oliver Derum

Meghan Bibby & Greg

Minney

Luke Barlow / Greg Minney
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2:10-2:15pm

2:15-2:25pm

2:25-2:40pm

2:40-2:50pm

2:50-2:55pm

2:55-3:00pm

Noting — Commencement Updates
* October: MT PASA, 5MLP
* November: CDR

Foundational & Strategic Initiatives
* IDX IDAM PC

NEM Reform Forums Update
* Executive Forum - Verbal Update?

NEM Reform Implementation
Roadmap Update

Industry Risk Register
Upcoming Engagements

+ Fee Consultation Update
* General roadmap briefing

General Questions and Other
Business

N/A - Taken as read

Ulrika Lindholm & Andrew

Bell

Peter Carruthers / David
Reynolds

Lance Brooks

David Reynolds

Lance Brooks / David
Reynolds

Peter Carruthers

“Please note that this meeting will be recorded by AEMO and may be accessed and used by AEMO for the purpose of compiling minutes. By attending the meeting, you consent to AEMO recording the meeting and using the record
for this purpose. No other recording of the meeting is permitted”
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2. Actions & Feedback from
Previous Meeting



Actions & Feedback from Previous
Meeting

(Item = Meeting # — Agenda # — Reference)

10.11.1 NEM Reform AEMO to provide a further update on the NEM Reform Implementation AEMO Closed
Implementation Roadmap and supporting artefacts including key changes incorporated.
Roadmap Update

10.12.1 Industry Risk Register AEMO to collate and incorporate feedback received by PCF members AEMO Collated
during the July and August meetings.

10.12.2 Industry Risk Register AEMO to review the mitigation ratings are effective. AEMO Reviewed



3. Program & Release Update



Program Update

Overall program status is amber. Good progress made in the following areas.

» FFR first release (August) go-live successful on 9 Aug. Registrations are now open.

» |ESS ADC successfully deployed into Production on 9 Aug.

» IDAM/IDX/PC Transition Roadmap industry consultations on IDAM and PC completed.
Key areas of challenge

» |IESS June 2024 plan has been re-baselined for delivery against the June 2024 effective date.

» IDAM/IDX/PC business case being finalised with challenges around estimates and deliverability being addressed.

. Previous | Current :
Release Initiatives Key Points Impacted Stakeholders
Status status

Integrating Energy Storage . O

Systems [ADC] Delivered IESS ADC successful Go-Live on 9 August. Aggregate Systems
AUG-23

- . FFR A | ful Al . Regi i n f ici . Regi i i i

ngt Frequency Response Befvaes ugust release successful on 9 August. Registrations now open for participants. Registrations are being received and Generators, Market Customers

Dispatch & Reg processed.

Fast Frequency Response Industry testing started on the 17 August. No outstanding issues. Industry test running to schedule. Generators, Market Customers
OCT-23 | 5 Minute load profile Project progressing to schedule. Market Customers / FRMP

p ject prog 9

Increase_d MT PASA Project progressing to schedule. Scheduled Generators

Information

Metering Exemptions (MSDR) Schema update requm_ed necessitating a shift |n'deployment to March 202.41 with date to be confirmed on 27 September following Retailers, MC and MP/MDP
NOV-23 procedures determination. APIs to be deployed in October to support participant development.

CDR (LCCD) Project progressing to schedule. FRMPs

Integrating Energy Storage IESS QUne 2024_1 delivery has been replanned and _b_aselmgd. Little contlngt_ency is avallal_)le, ;tatus th_erefore remains as an_wb_er. IRPs. NSPs, FRMP, MP/MDP.,
JUN-24 . Baselined plan includes BDU and settlement transition periods, agreed delivery of technical information and additional participant

Systems [Final] ) Vendors

test support requirements.

JUN-25 Eraeyciﬁggfsy Performance t?]l;t;?;:]es of June participant impact and development timeline have been incorporated into the FPP plan. Status is green against Generators, Market Customers




NEM Reform Level 1&2 Milestones PoaP

NEM Reform Level 1&2 Milestones - Timeline version 24.0x

2024

H Key call outs:

Christmas t i
! Today (1/9 Christmas Break . .
Release Break B + The IESS ADC was successfully implemented in

S et e s Tech D 521 Procedures '}2;’{'23‘“?:& Production as planned, on 9/8.
; s
D ton O ASS Finsl w2 deaft Pty 2ofa . 2206 18 T Legend _ _ _
s b I @W 7/m§ @wn 2/ \ g ek + FFR project - Registrations are now open for
p ' RS TE T Rel Bty ¢ @ s i participants from 9/8, as per the successful FFR first
Spec Sep’23 start Test start 27[9 i
19/5 s s & kot release.
@ Indusst!ry Test & Milestone complete)
§ | Integrating Energy S Milssisng The * FFR Project - Industry Testing is in progress (from
2| el | o 1718),
(=] R
N S
E Rule Determination ) S 5 * The MT PASA testing has completed successfully.
] l PO atice Commencement Industry Testing has commenced from 28/8.
S | 18/8 @ 1 sﬁ@ wn@ 36 £ O
2 \
Increased MT PASA EMMS Tech Netoomiate. | oee « 5MLP UAT has completed successfully. The Industr
Info. 28/7 H ?ﬁiu 15/9 . - -
L ; Testing period is on track to start from 4/9.
Internal Dev. & lr@dustry
Testing comple start .
5 min Load Profile * SAPS Phase 2 release (RERT Reports & Exception
Logging) is on track for a 1/10 go-live. Testing was
SAPS Ph 2 _ completed on 1/9.
Tlntemal Dey. &
esting :omplﬂe . i
o ST wson i Jntemal Dev. & l .+ The impact of schema changes to the delivery
. H com Ri . . .
MEDR - i published D Dz men g timeframes of MSDR Metering Exemptions, have been
- Metering Exemptions LcCoD 1/11 H H
SEch [ ol '"- {?@ (" @x Metering assessed, resulting in deferral of the Procedure
Lccp Consutation Ted\Sgec ccD 1/9 hg;{ T'"%“;E,um I'gf,‘:,:{;:n mc:” = Change Effective date to early March 2024. The final
ntor . .
28/4 16/6 21} consultation report is due on 27/9.
3 Integrating E ol Pubiication Rule
ntegratin ner, MS, ET h Internal Dev L1
g Stcﬁ-ragle ESS) = Spec intial Sp:cd raft “complete s ThSIStart__COMmEncement + The LCCD Rule Commencement on track for 1/11/23.
Fi 1 v ~ v N 7 e 7SN ; .
2 areiesse e e =] : 3l Industry Testing has started on 1/9.
2 — == == _—— =
Sprcsgirzal draft TB:hS o dratt - T:‘s‘(‘;‘rrlgacloonﬁgle%e (Fut Sotution] . L
= jettionte — — { « The IESS Design & Development is in progress. Plan
M .. . . .
= Frequency ?rie"c'zw n?w“ﬁ?nﬁfﬁ Pibates  pubares nsme ™ 51':'; 9 revision has maintained the June 2024 go-live. Draft
§ Pgmgg?sa(ﬁ:ep) | wwm rﬁm' | s s 11 ﬂ” 1T Tu}ﬁ 8 3¢ Tech Spec publications are planned for the next few
| Rule De;lenr;lllination {Primary frfqzje/-ty 5 (Heaueﬂ;??m ) | Dx ; psr g in months.




4. Spotlight



August 2023
IESS (ADC) Update




|[ESS: High-level Timeline

23 Aug 2019 02 Dec 2021 16 Dec 2021 Q2, 2022
Rule change —> AEMC Final —> AEMO IESS high — IEFslgarI@EI\IAeCJeI
request determination level design v1.0 T
|
v
31 Mar 2023 09 Aug 2023 02 Jun 2024 03 Jun 2024
SGAs can apply —> Agiqsregtatﬁd N Settlement / nton- IESS effective
to provide FCAS patc ehergy cos (IRP/BDU)
V Conformancv recovery Changes
SGA Small generation aggregator REFERENCES
FCAS  Frequency control ancillary service/s ﬁgmg :iiigéiﬁgg?ggs e chande
IRP Integrated resource provider « AEMO IESS High Level Design and Implementation Strawperson
BDU Bi-directional unit + AEMO |ESS Participant Toolbox 12



https://www.aemc.gov.au/rule-changes/integrating-energy-storage-systems-nem
https://www.aemc.gov.au/rule-changes/integrating-energy-storage-systems-nem
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://www.aemc.gov.au/rule-changes/integrating-energy-storage-systems-nem
https://www.aemc.gov.au/rule-changes/implementing-integrated-energy-storage-systems
https://aemo.com.au/initiatives/submissions/integrating-energy-storage-systems-iess-into-the-nem
https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-faqs

Milestone Review: IESS - Aggregated
dispatch conformance

09 Aug 2023: Successful production deployment

09 Aug 2023: Aggregated dispatch conformance (ADC)
go-live

Existing ‘ADC-like’ participants moved to
aggregate conformance

Mixed and cap aggregate systems can apply to
participate in ADC

;Cc W’}s w‘\ « BESS are now Target Aggregates for conformance

monitoring until they convert to a single DUID in

W Q3/4 2024 or Q1 2025.

’ « Contingency not needed

“"*~ W‘“
g i

Today is final Implementation Forum update on ADC as
it is soon BAU

Hypercare period of 4 weeks (to 06 Sep 2023)
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https://aemo.com.au/-/media/files/electricity/nem/participant_information/registration/generator/nem-generator-registration-guide.pdf?la=en
https://aemo.com.au/-/media/files/electricity/nem/participant_information/registration/generator/nem-generator-registration-guide.pdf?la=en

Additional resources

» ADC toolkit

« ADC fact sheet

ADC go-live plan

Dispatch procedure — updated for ADC

IT change and release management information
IESS Project webpages
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https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-faqs/august-2023-release-aggregated-dispatch-conformance
https://aemo.com.au/-/media/files/initiatives/integrating-energy-storage-systems-project/aemo-factsheet-aggregate-dispatch-conformance.pdf?la=en
https://aemo.com.au/-/media/files/initiatives/integrating-energy-storage-systems-project/august-2023-industry-go-live-plan_final.pdf?la=en
https://www.aemo.com.au/-/media/files/electricity/nem/security_and_reliability/power_system_ops/procedures/so_op_3705-dispatch.pdf
https://aemo.com.au/energy-systems/market-it-systems/it-change-and-release-management
https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-faqs/august-2023-release-aggregated-dispatch-conformance

October 2023
FFR Update




October 2023: FFR

Fast Frequency Response

Key Date(s)

Go-live October 2023

Likely impacted stakeholders

Generators, Market Customers, Traders

Industry testing anticipated

AEMO will be facilitating industry testing in the pre-production environment, and will involve exercising dispatch and settlement processes
of the new services.

Overall status

Overall Green, Phase 1 (Registrations ) delivered, Industry Test in Progress, Market Start decision to be based on available offers

Procedures

Technical documentation

AEMO Development and
Internal Testing

Industry readiness and
Transition

Industry testing

Deployment and go-Live

e All Procedure and
guidelines finalised

» Data Model 5.2 in
production 23 May

» Latest version of EMMS
Technical Spec updates
released 19/5

* No further updates to
technical documentation
planned

+ AEMO Development and
testing Complete

» All components deployed to
Pre-prod for Industry Test

» Participant Registration live

* Registered Participants able

to participate in Industry
Testing

» Industry Testing In Progress

* No Outstanding issues as at
1/9

» Settlement runs scheduled
15 and 19 September

¢ Final Go-Live Plan issued 1

September

¢ AEMO Technical and
business readiness criteria
met

¢ Final Production
Deployments scheduled

Relevant links

AEMO | Amendment of the Market Ancillary Service Specification (MASS) — Very Fast FCAS

Fast frequency response market ancillary service | AEMC

16


https://aemo.com.au/consultations/current-and-closed-consultations/amendment-of-the-mass-very-fast-fcas
https://www.aemc.gov.au/rule-changes/fast-frequency-response-market-ancillary-service

Fast Frequency Response Go-Live

« An Industry Go Live Plan (Final) that covers VF FCAS market commencement on 9 Oct 2023 was published on 1
Sep 2023. Will include approach for decision on Market Readiness

» Go Live criteria below with Status checkpoint as at 1/9:

; Status As At 1 Sept
INITIATIVE FAS.T FREQ.UENCY RES.PONSE N I_\/Ifarket_Start () Creifolorer 2022 Solution and Business Readiness Green,
Eligible providers can register to participate in VF FCAS
CRITERIA DESCRIPTION

* Solution readiness: AEMO solution tested in-line with requirements and
available for Industry Test — No major outstanding Defects without remediation

Go-live criteria « AEMO Business Readiness: AEMO business ready to support VF FCAS
market commencement from

 Market Readiness: Sufficient participants registered to provide service

Optional participation for interested, eligible providers i.e. participant readiness
activity is not a pre-requisite for go-live.

Contingency plans established in consultation with Implementation Forum. * No current indication contingency will be
AEMO Solution and Business Readiness criteria are green, meaning associated required
CONTINGENCY contingency actions not required. * Final Assessment of Market Readiness
Market Readiness criteria to be assessed, if not met then service introduction will be based on production 7 day pre-dispatch 17

deferred or transitioned.

*  Solution Deployed to Pre-production with no
issues

* Industry Test proceeding to plan

*+  AEMO business activities scheduled and on
track

+ Participant registration in progress

* Industry Go-Live Plan release 1/9




FFR Milestones and progress

P2267 Fast Frequency Response (FFR) Milestones - Level 1 & 2 (External)

Today (1/9)

|
RULE COMMENCEMENT & i
SOLUTION DEFINITION Pt it FER Rule
Asccscrment /LD @ 28/2 comniencement 9/10
PROCEDURES & TECHNICAL
DOCUMENTATION

|
|
|
MASS |=c':m$‘lmtii':-:l Nshgu'gl?;ﬁgg e :
ormula n 5
finalised  Guidelines issued Crcyiation | rinaljl FCOnStrat Eornugation 22/6 :
Procedures / 2 u 3 z’ “13,3 \
Guidelines R i (\ﬁ wil NS . /12 z i I 7 i
Data Model i
v5.2 draft Market Suspension C°"2;'5?",';Ei f,g;’?i‘,‘,':.“"" :
30/11 Pricing Methodology i
|
EMMS Tech Spec — EMMS Tech Spec —
Aug "23 (draft) Monthly refegses Aug ‘23 (ﬁngl) ! Related IT
(Dispatch, PMS) (as required) {Dispotch, PMS) | Guides
T s e > 6/7 (not reqd) | {Scufcn;cnts}
- ~ Q ! 29/9
Technical Docs 1a/2 &
? Data Model v5.2 “TEMMS Tech Spec—  Related IT EMMS Tech Spec — Sep
published draft Sep ‘23 Guides ‘23 (final) (not reqd)
(Settlements) fDDPUGf;;- PMS) (Settiements)
19/5 (not reqd) :7/8 | |
AEMO DEVELOPMENT & Monthly releases !
INTERNAL TESTING (as required) |
|AEMO Internal
.@ ev n
= = _’11/8 fgsﬁng Fc’omplete
|
AEMO Internal |AEMO Internal
Testin, ¢ > ¢ >
commenced 22/5 11/3: mT"e‘;tll&ged
|
| |
Pre-Reg.
INDUSTRY REALNESS & Readiness technical Industry Test ! :
TRANSITION Approach assessment Apg(oach Industry Go-Live
lished available published Plan published
1/s 23/6 1/9
Service -
7 ~ Commencement |
Legend Plan i
12/5 \
INDUSTRY TESTING Milestone on track \
Milestone at risk Data model v5.2 Constraints Industyy
i i available in Pre-Prod Release (Pre-Prod) Test start
Milestone delayed 20/4 15/8 17 Industry Test

——

finis
> 19/9
Milestone complete

I
"
!
Milestone TBC Data Model v5.2 |
|
|
|
I

<>
<>
<
o Milestone (AEMC)
<>
<

DEPLOYMENT / GO-LIVE

available in Production

~ _ Settiements
L= Registrations \ deployment
[ Task 23/s commence 9/8 0’ g (Constraints) 18




5.June 2024 - |IESS Update



June 2024 - IESS Final Release

IESS June 2024 Release - Level 1 & 2 (External)

RULE COMMENCEMENT &
SOLUTION DEFINITION
PROCEDURES & TECHNICAL
DOCUMENTATION

AEMO DEVELOPMENT &
INTERNAL TESTING

INDUSTRY DEVELOPMENT

INDUSTRY TESTING

INDUSTRY READINESS &
TRANSITION

DEPLOYMENT / GO-LIVE

Report Date |
1/9/23 :

|

|

|

|

Reliability Retail & Settlement &
Forecasting C(lsaesrs\é’égiig‘n Metering Prudential
Consult 1 |Consult Consult

O

BDU Model

|
EMMS 'T EMMS

oY Mo

MSATS Tedmti Draft MSATS Tech
Spec Diaft Spec Final

! AEMO Internal
| Development
| complete

AEMO Development

MMS Tech

ia El
‘m%arlasec | eBthebam Model Dg::_rgl%e! Spec Final
&

IESS Rule
Commence

3/6/24

Reliability ~
Forecasting Legend
Consult 2

000 090

e AEMO Internal
: AEMO Internal Testing completed

Testing
Comi ced
@ AEMO Testing

Industry Development & Testing
indicative]

Market Trial &
industry Test

Engagement

Market Trial Market Trial

Readiness
Approach

- Draft Trans Plan
Go-Liv (sDu

s
o-Live Deployment
Criteria Draft / ,!‘RP MSGA / Plan Draft

XD
it
Industry Readiness Support NCC) /

py [DataModer | Settiements/
Pra-Prod 5.3 Retail

|
| o
Settlame: UppO
: Suppon@ en O
|

|
|
|
|
|
|
|
|
|
|
|
| Strategy TestPlans  For Market Trial
|
|
|
|
|
|
|

&

AEMO Ready

Market
Trial

Deployment
Plan Final

o

Final (BDU)

. Releas: Release
DataMiodel

Raehg)se 2/6 3/6

RELEASE COMMENTARY

* Project schedule is now baselined
to meet the June 2024 IESS rule
commencement dates.

*  Procedures consultation in progress
via EWCF/ ERCF* and on track

*+  AEMO development and internal
testing completion milestone now rated

. Development/test schedule is
complex with minimal schedule
contingency. Meeting these interim
milestones will provide confidence in
overall project delivery.

*+  AEMO has responded to requests for
participant support for both IESS
Settlement and BDU implementations

*  Following milestones have been
defined and confirmed:

— Draft technical documentation

— Industry readiness support

— Industry Testing and participant
development support

— Transition and go-live plans

*Electricity wholesale / retail consultative forums

20


https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-procedure-changes/indicative-change-program

June 2024: Integrating Energy Storage Systems

Key Date(s) + Settlements / NECR go-live Sun 02 Jun 2024
+ IRP/BDU go-live Mon 03 Jun 2024
Affected stakeholders + Changes to settlement data tables and non-energy cost recovery framework (NECR): Financially responsible market participants

Introduction of IRP participant type and bi-directional unit (BDU) bidding, scheduling and participation: BDU participants, bidding
system vendors/developers

Industry testing anticipated | -

Market trial and industry testing

Overall status * AMBER: Project schedule re-baselined to meet the June 2024 rule commencement dates.
Procedures Technical AEMO development | Industry readiness & Industry testing Deployment &
documentation & internal testing transition go-live

Current procedure consultations:

* |ESS retail electricity market
procedures: Final determination
18 Sep 2023

* Prudentials: Consultation paper
22 Sep 2023

» Electricity Market documents (#1):

Changes to:

* MSATS technical
specification

* EMMS technical
specification

* MMS Data model

Subs due 29 Sep 2023
Upcoming procedure
consultations
« Settlements: Draft Sep 2023

» Electricity Market documents (#2):

Draft Oct 2023

Milestones for
initial, draft and final
documentation
confirmed (see
project schedule).

* Development in
progress and on
track.

* Internal AEMO
testing commences
Nov 2023.

* |ESS go-live criteria in
development. To be
discussed with
Implementation
Forum Tue 26 Oct.

+ |ESS transition plans
to be developed in
conjunction with the
Implementation
Forum and working
groups Oct to Dec
2023, and finalised in
early 2024.

* Draft IESS Market Trial
Strategy to be released
for comment Fri 22 Sep
2023. Will address
timing, duration and
scope.

* |ESS Market Trial plan/s
to be developed in
conjunction with the
ITWG by mid-Feb 2024.

* Program support via
ITWG and regular Q&A
sessions.

Deployment plans:

» Draft Feb 2024
» Final Apr 2024

Relevant links

AEMC | IESS rule

AEMC | Implementing IESS rule

AEMO | IESS procedure change program

AEMO | IESS participant toolkit
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https://aemo.com.au/consultations/current-and-closed-consultations/integrating-energy-storage-systems-into-the-nem-retail-electricity-market-procedures-consultation
https://aemo.com.au/consultations/current-and-closed-consultations/integrating-energy-storage-systems-into-the-nem-retail-electricity-market-procedures-consultation
https://www.aemo.com.au/consultations/current-and-closed-consultations/credit-limit-procedures-iess-and-related-changes
https://aemo.com.au/consultations/current-and-closed-consultations/electricity-market-documents-consultation
https://www.aemc.gov.au/rule-changes/integrating-energy-storage-systems-nem
https://www.aemc.gov.au/rule-changes/implementing-integrated-energy-storage-systems
https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-procedure-changes/indicative-change-program
https://aemo.com.au/initiatives/major-programs/integrating-energy-storage-systems-project/integrating-energy-storage-systems-faqs

I[ESS industry engagement

IESS Is a large and complex project. Further industry support will
be offered via:

* Regular sessions (~monthly) for IESS BDU implementation:
« Complementary to existing NEM Reform forums
* Focus will be on technical support and readiness planning
« Wil seek input from participants on agendas

* Ad hoc sessions for IESS Settlements:
« Complementary to existing NEM Reform forums
« Likely aligned with key project milestones e.g. release of tech specs
* Will seek input from participants on agendas

22



6. June 2025 - FPP Update



June 2025: Frequency Performance Payments

FREQUENCY PERFORMANCE PAYMENTS (FPP)

Key Date(s)

Go-live June 2025;

Likely impacted stakeholders

Generators, Market Customers

Industry testing anticipated

Extended period of non-financial operation for participant validation expected, Scope/approach of Industry testing TBC

Procedures Technical AEMO Development and Industry readiness and Industry testing Deployment and go-Live
documentation Internal Testing Transition
* Final Primary » Data Model Technical » Data integration Jun to * April-Sept 2024 * FPP calculation testing * Pre-prod releases 1+2

Frequency Response
Requirements
procedure published 4
May. .
* Final Frequency
Contribution Factor
Procedure published 1
June, along with the
related Tuning
Parameters and Input
Sources document.

Specification with
updates for FPP
reporting — April 2024
Data Model Technical
Specification with
updates for FPP
Settlements reporting —
Sept 2024

Dec 2023

» Settlements system
development Jul to Dec
2024

Dec 2024 (non-financial
operation)

+ Settlements testing
April 2025

Nov 2024 (start and
end)

* Pre-prod releases 3+4
start and mid March
2025

* Prod release end May
2025

Relevant links

AEMO | Frequency Contribution Factors page (Contains Frequency Contribution Factors Procedure and Tuning Parameters)

AEMO | Frequency Contribution Factors Procedure Consultation Page

AEMO | Frequency Performance Payments project
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https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/system-operations/ancillary-services/frequency-contribution-factors
https://aemo.com.au/en/consultations/current-and-closed-consultations/frequency-contribution-factors-procedure#:~:text=AEMO%20has%20conducted%20a%20consultation,2%20of%20the%20NER.
https://aemo.com.au/initiatives/major-programs/frequency-performance-payments-project

Workshop on pre-dispatch and P5min FPP
estimates

* Workshop was held with participants on 4 September. Representatives of
five NEM participants, plus the AEMC, attended.

« AEMO presented on a simple method for developing pre-dispatch and P5min
estimates of FPP outcomes.

« AEMO Invited participants to indicate whether such estimates would be of
benefit to industry.

 Limited feedback on the value of such estimates was provided in the
session.

« Written feedback is invited by COB Friday, 29 September, to
FPPconsultations@aemo.com.au

AEMO will only consider producing FPP pre-dispatch and
P5min estimates if there is sufficient industry support.

25


https://aemo.com.au/-/media/files/initiatives/frequency-performance-payments-project/workshop-presentation---development-of-pd-and-p5min-fpp-estimates.pdf?la=en
mailto:FPPconsultations@aemo.com.au

Participant impact and preparedness artefacts

High-level implementation Complete. High level design of the FPP process, and the calculations to be
design made, are available in the February 2023 workshop presentations and the
Frequency Contribution Factors Procedure.

High-level Technical Design  Pending. AEMO will publish a high-level technical design in December 2023.
(new item identified for FPP)

Participant impact Complete. The impacts of FPP on different types of participants are outlined
assessment on slides 9-10 of this presentation.

L1/L2 milestones Complete. See the FPP timeline included in each PCF pack.

Participant development Complete. See the FPP timeline included in each PCF pack.

timeline

Participant test support Pending. Details to be contained in “FPP Readiness Approach” document to

be developed in January 2024.

Contingency Pending. Period of non-financial operation is noted, however AEMO is still
examining where contingency can be included in the existing FPP timeline.
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https://aemo.com.au/initiatives/major-programs/frequency-performance-payments-project
https://aemo.com.au/energy-systems/electricity/national-electricity-market-nem/system-operations/ancillary-services/frequency-contribution-factors
https://aemo.com.au/-/media/files/initiatives/frequency-performance-payments-project/fpp-participant-impacts-and-timings-focus-group.pdf?la=en

FPP development and testing timeline

P2278 Frequency Performance Payment (FPP) - Timeline

AEMC PFR Non-Financial Rule
Rule Commencement and Incentive Rule

Operations C ncement
2 S Finalised m‘r’leﬁnences } Go—Lﬁ:e
Solution Definition og/ogo o 03/060
FCF Proced
Consultaur'gﬁ Cgrﬁglete Legend
FCF Procedure Consultation 01/060 DM5.3.1 DM 5.4 o Milestone — on track
. High Level Technical Tech Spec Tech Spec
Procedu res and Technlcal T - sign (External) (FPP Reports) (Settlement Reports) Milestone — complete
Documentation PFRR Requirements
Consultation Complete : S gs S
' ' 1 o Milestone — indicative
PFRR Procedure Consultation 04, 05. h | | |
105QQ ' : : : High Level Task / Period
| : I i i
H | | |
H | 1 [
: | i AEMO Intemal Development &
H : : Testing Complete for NFO Release
AEMO | | ing — Non-Fi i i F l o
AEM O Develo ment and EMO Internal Development & Testing — Non-Financial Operation (NFO) Release MOl Interial Development
. - - v 1 & Testing Complete
Internal Testing - ' .
AEMO Internal Development & Testing — Go-Live / Financial Operation Release o

= i i ™
1

T
1
| |
1
!
1

e e Readiness Criteria — Non-Financial
ici 1 Participant Operational 5 5 z <
p FpPaP Pamcsganetm |Readiness Approach Readiness Approach Financial Operation ODr%?ig?ens

\'% O &

1 U
) |

Impact Scoping FPP Impacts 1
|

|

1

%

Ind. Test Approach —
Financial Operation

Industry Readiness and :
Transitioning i

P and Non-Financial / Financial

_Operstion.

— T o Participant Dev & Test—
} > Financial Operstion
!-p» Participant Dev & Test—NFO -
Non-Financial Financial Operation
Operation Industry Industry Testing
esting Complete Complete
Industry Testing —
Participant Non-Financial
Utilisation
'
NFO Production Financial Operation
Release Production Release
-Li < > Full Operation
Deployment / Go-Live NFQ Pre-Prod Finangdal Operation o
Release Pre-Prod Release
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/. Metering Exemptions Update



Metering Exemptions Automation

* In response to stakeholder feedback during the Metering Exemption Automation procedure consultation and issues
identified during AEMO development, AEMO has determined the following:

- The effective date of the metering installation exemption automation will be deferred to early March 2024.
- Afull B2M XML Schema update to version r44 will be implemented as part of that release.

» The decision, including confirmed procedure effective dates will be confirmed in the Final Determination of
consultation, scheduled for 27t September

* In order to support participant preparations for the implementation of metering exemption automation, AEMO wiill
deploy the MSATS Portal and API capability to pre-production in early October

« However, the B2M XML Schema version update (r44) will need to be released into pre-production later in the year,
noting that the ASWG approval process is currently underway.

« Other milestone dates, including aseXML schema availability, and industry testing approaches will be established
and communicated via established forums

« Other capability scheduled for release in November 2023 is not impacted by the change in deployment for
Metering Exemptions
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November 2023: Metering Exemptions

Metering Exemptions

Key Date(s)

Go-live early March 2024 (TBC in Final Report for Metering Exemptions)

Likely impacted stakeholders

FRMP, MC, MP, DNSP, MDP

Industry testing anticipated

Industry Testing

Overall status

Overall Red against current November go-live date, Metering Exemptions go Live to be re-scheduled to March 2024 (TBC). Status to
be re-baselined to green once revised go-live date finalised.

Procedures

Technical
documentation

AEMO Development and
Internal Testing

Industry readiness
and Transition

Industry testing

Deployment and go-
Live

* Metering Exemptions
consultation in progress

* Revised Final Report 27
Sept

+ Effective date for metering
exemptions changed to
early March 2024 and will
be confirmed in Final
Report.

* MSATS Tech Spec
to support Metering
Exemptions
changes

* R44 B2M aseXML
Schema spec to be
developed to
support Metering
Exemptions

* Metering Exemptions will
require updates to
incorporate new B2M
schema, API
development and internal
testing in progress

* Transition of current
exemptions are
included in AEMO
cutover plans

* Metering Exemption
APIs to be deployed
to pre-prod 4
October to support
Industry
development
timeframes

* Metering
Exemptions
Industry Test to be
rescheduled in line
with revised
deployment

* Metering Exemptions
Procedure effective
date to be confirmed
in Procedure final
report — planned Early
March 2024.

Relevant links

AEMO | Metering Installation Exemption Automation Consultation
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https://aemo.com.au/consultations/current-and-closed-consultations/metering-installation-exemption-automation-consultation

l

RULE COMMENCEMENT &
SOLUTION DEFINITION

PROCEDURES & TECHNICAL

DOCUMENTATION Report published -

Procedures draft

November 2023 Milestones Timeline

Nov. 2023 & Mar. 2024 Releases Milestones - Level 1 & 2 (External)

2023

Today (1/9)

MSDR Compliance CDR Tranche 3
Holiday Rule Rulé
Commencement Commencement

LCCD
Rule
commencement
1/11
Report published —
final

I

|

|

! 7/11 15/11
:
|

|

|

|

|

|

Consultation
(Meter Exemption Ou/4 O 16/6

Al Consultation Paper
published

MSATS Tech. Spec.

v45.0 published MSATS Tech. Spec.
{LCCD)

vS50.0 published
Tech. Spec. Q 1s/5 <> 16/6

AEMO DEVELOPMENT &
INTERNAL TESTING

- " ' o i i

<> 27/9
f21/8)

MSATS Tech. Spec.
v50.0 Aub'lished
ina

29/9

- ————

AEMO Development
compiete

13/10 0 ({MSDR Metering
! \ Exemption)

AEMO Testing start

INDUSTRY READINESS &
TRANSITION

(MSDR Metering
Exemption)

Industry Readiness

Approach complete

10/8 O

6/9

-

AEMO Development
&Testing complete

T8C (MSDR Metering
Exemption)

Industry Go-Live
6/10 Plan Published
(LCCD / Compiliance

INDUSTRY TESTING

DEPLOYMENT / GO-LIVE

Version 10.0

Mar

Metering Exemptions
Pfocedure Change
Effective

4/3 (T8C)

( Legend )

0 Milestones on track

<> Milesto

. Milestone delayed

<> Milestons (AERC)
<> Milestone complete
<> Milestone TBC

D Task

at risk

industry Go-Live
5/2< > Plan Published

{Metering Exemptions}

a Holiday Ends)
|
|
Industry :
Test start
{Lceo) a/10
1/9 —— e e v

Industry Test star‘t !
{Informal)

MSDR Compliance
Holiday Changes
Go-Live
7/11

Qrsc

Industry Test start
(Formal)

MSDR Metering

Exemptions ’
Go-Live

3/3 (TBC)
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8. March 2024 - SCADA lLite
Introduction



Initiative summary: SCADA Lite Mar 24 release

Control Signals (AGC)
WY ET G
Participant
Telemetry

Provide a capability for a market participant to establish a bi-directional
communication path to exchange telemetry data and control signals with
AEMO such that they can participate in the wholesale market. Specifically:

 Demand Response Service Providers (DRSP) providing Wholesale Demand
Response (WDR).

» Generators or Integrated Resource Providers not able to exchange
Information or controls with AEMO via an NSP.
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Project Context - Why is it needed?

« The evolving and transitional NEM market will involve several new non-NSP (Network Service
Provider) Participants in addition to the already existing traditional ones (such as NSPs and
Generators).

It has been onerous for these non-NSP Participants to establish a telemetry connection with
AEMO using the ICCP (Inter-control Centre Communications Protocol) protocol that AEMO
currently supports.

« SCADA Lite solution will deliver the requirements defined in both the WDR Guidelines (Version
1.0, Effective Date: 24 June 2021) and Power System Data Communication Standard (Version
3.0, Effective Date: 3 April 2023).

« New Reform initiatives such as Integrating price-responsive resources into the NEM will soon
open new market opportunities for non-NSP Participants once accessible telemetry exchange
channels are available.
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https://aemo.com.au/-/media/files/stakeholder_consultation/consultations/nem-consultations/2020/wdr-guidelines/final-stage/wholesale-demand-response-guidelines-mar-2021.pdf?la=en
https://www.aemo.com.au/-/media/Files/Electricity/NEM/Network_Connections/Transmission-and-Distribution/AEMO-Standard-for-Power-System-Data-Communications.pdf
https://www.aemc.gov.au/news-centre/media-releases/integrating-price-responsive-resources?utm_medium=email&utm_campaign=AEMC-Update-3-August-2023&utm_content=aemc.gov.au%2Fnews-centre%2Fmedia-releases%2Fintegrating-price-responsive-resources&utm_source=cust49597.au.v6send.net

SCADA lLite: High-level impacts - DRAFT

The information presented here is general in nature. AEMO encourages industry participants to undertake
their own due diligence to assess energy market reform impacts on their respective organisations.

AFFECTED TECHNOLOGY &
PROCESSES

INDICATIVE PARTICIPANT CHANGE IMPACTS AFFECTED PARTICIPANTS

IRP GEN DRSP TNSP DNSP

REGISTRATION * Required: DRSPs seeking to register >5MW of WDR from a single

site/aggregation who do not provide telemetry via an NSP will require a
SCADA lite connection

* Optional. IRPs or Generators seeking a transitional SCADA Lite
connection where the NSP does not support the service.

MEDIUM

» Provide required data and undergo required certification

» Direct annual fees for a SCADA Lite connection

DISPATCH MEDIUM:
* OPTIONAL - Operational systems could be upgraded to receive/respond to O @) @)
instruction signals from a SCADA Lite feed.

TECHNOLOGY MEDIUM for non-NSP participants:
» Potential for new technology and hardware will be required to enable the
bidirectional communication link with AEMO to provide telemetry and
optionally receive instruction signals.

* Refer to SCADA Lite Stakeholder Workshop Presentation — 23 August 2023 for technical overview

DRSP Demand Response Service Provider TNSP Transmission network service provider

GEN Scheduled Generators DNSP Distribution network service provider

IRP Integrated Resource Providers
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https://aemo.com.au/en/initiatives/trials-and-initiatives/scada-lite

Eligibility map

SCADA Lite Decision Tree — Do | need a SCADA Lite Connection?

Decision points to determine if a SCADA Lite connection is required

Version 1.0

Am | obligated to Am | sending Do | require Does my NSP Transmit data via
provide telemetry telemetry to AGC control currently support NSP int i
data to AEMO? my NSP? signals? AGC signals? intervening
facility
X Yes X Yes—> X Yes > X Yes >O
SCADA Lite \ /
Go Live date Transitional SCADA

Lite connection
(arrangement details TBD)

No =O

Transmit data via
NSP intervening
facility

No O

SCADA Lite connection

No :O

Not required

No >O 36




Implementation Roadmap
T T I T T T T T

v

Functional & Non-
functional Requirements

v \ 4

Go-live

\ 4 Commence external

Industry Consultation testing and validation

Discovery Workshops

AEMO will develop milestones in line with NEM Reform standard process including participant
required guidelines and processes and AEMO progress milestones.
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9. Noting



October 2023
MT PASA




October 2023: Increased MT PASA Information

Increased MT PASA Information

Key Date(s) Go-live October 2023

Likely impacted stakeholders Scheduled Generators and optional TNSPS

Industry testing anticipated Industry Testing

Overall status Overall On Track, Industry Testing in progress.

Procedures

Technical
documentation

AEMO Development and
Internal Testing

Industry readiness and
Transition

Industry testing

Deployment and go-Live

* Procedures Finalised

» Data model changes for
MT PASA have been
included in release 5.2
of data model. Data
Model 5.2 now
available in production

* AEMO Development
and Testing Complete
and signed off

» Capability for
participants to provide
updated information will
be deployed 1 week
prior to rule
commencemen.t
Initiative Go-Live
Criteria established
and reviewed

* Industry Testing in
progress, commenced
28/8 on schedule

* Planned deployment
4/10

* Reporting capability to
be deployed 9/10

* Final Go-Live Plan 8/9

Relevant links

Enhancing information on generator availability in MT PASA | AEMC

AEMO | NEM Reliability Forecasting Guidelines and Methodology Consultation

AEMO | Amendment of the Market Ancillary Service Specification (MASS) — Very Fast FCAS
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https://www.aemc.gov.au/rule-changes/enhancing-information-generator-availability-mt-pasa
https://www.aemo.com.au/consultations/current-and-closed-consultations/2022-reliability-forecasting-guidelines-and-methodology
https://aemo.com.au/consultations/current-and-closed-consultations/amendment-of-the-mass-very-fast-fcas

Go-live criteria management:
Indusiry checkpoint for Mt PASA release

INDUSTRY CHECKPOINT PURPOSE:

To provide assurance of implementation/rule commencement preparations
ahead of the industry test period, allowing time for finalising AEMO’s and

participants’ business preparations.

INITIATIVE
CRITERIA

Go-live criteria

CONTINGENCY

INCREASED MT PASA INFORMATION (04 and 09 Oct 2023):

Improve the quality and transparency of information for future availability of generators

DESCRIPTION

« AEMO solution tested in-line with requirements for:

* Enabling Participants to include "unit status"
and "unit recall time" in bidding for MT PASA
+ Reflecting updated offers in NEM Reports

* AEMO business ready to support MT PASA

Participants obligated to provide MT PASA offers
including additional information. Participant readiness
activity is not a pre-requisite for go-live.

AEMO to identify new committed readiness date and
communicate to the AER

STATUS (as at 1/9):

« SIT and UAT 100% complete.

* Preproduction deployment completed.

* Industry Test in progress

» All business readiness preparations are completed or
on target for completion for 4t and 9th October
commencement.

n/a

No current indication that contingency will be needed.
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MT PASA Milestones and progress

RULE COMMENCEMENT &
SOLUTION DEFINITION
PROCEDURES & TECHNICAL
DOCUMENTATION

Consultation

Papers Issued

31/10

AEMO DEVELOPMENT &
INTERNAL TESTING

INDUSTRY READINESS &
TRANSITION

Today (1/9)

MT PASA Rule Bi-Directional
corhmencement Units
: 9/10 3/6/24 —3
|
|
| B ™\
i Legend
: @ Milestone on track
NEM Procedures NEM Procedures | @ Mesmne stk
Published draft Published final | 4 milestone delayed
11 s5 s 1 & i)
| 1a/2 EMMS Tech Spec — EMIMS Tech Sdec — S mi ;
Data Model v5.2 Oct *23 (initial) Monthly releases (as required) Oct "23 (final) MA T e
published draft (APl Spec, FTP Bid -===--F=-=======n===dommmsac oo ] » (API Spec, FTP Ig;d <> Milestone TBC
Interfoce, Inte. ce,
User interface) User interfoce) E] Task
: S W,
|
|
|
AEMO Internal
28/7 Development &
= : = Testing complete
|
|
I&EMOI |
erna . y AEMO Internal
Testing 9/6 28/7 Testing completed
commenced ~ ~ i
|
|
l}'«‘\eadinesﬁ Ingustry Tﬁst |
pproac PREOSC Industry Go-Live
pliblished published ! "Plan published

28/2 15/6

8/9

INDUSTRY TESTING

DEPLOYMENT / GO-LIVE

Data Model v5.2
available in Pre-Prod.

20/4

Data Model v5.2
available in Production

23/5

Industry Test Industry Test

25/8 Qi

N
|

o e e e

MT PASA
Go-live

New Re
: ports
ntaecn;gges 4/10 9/10 SShve
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October 2023
5MLP




October 2023: 5 Minute load profile [SMLP]

SMLP

Key Date(s) Go-live October 2023
Likely impacted stakeholders FRMPs, Market Customers
Industry testing anticipated Industry Testing
Overall status Overall On Track, Industry Test in Progress
Procedures Technical documentation AEMO Development and Industry readiness and Industry testing Deployment and go-Live
Internal Testing Transition
+ Consultation * No updates to technical * AEMO Internal testing * No transition * Industry Test approach * On Track for 1 October
completed as documentation required is progressing for the requirements identified confirmed. Scheduled Procedure
component of ICF060 for implementation. eMDM changes and on for initiative commencement 5 commencement
Current interfaces and Track for completion implementation September with RM
reports remain reports to be produced
unchanged. W/C 11 Sept for

participant comparison

Relevant links

AEMO | Load Profiling Methodologies Consultation
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https://aemo.com.au/consultations/current-and-closed-consultations/load-profiling-methodologies-consultation

5 Minute Load Profile Timeline

ICF60 5 Minute Load Profile (5MLP) Milestones — Level 1 & 2 (External)

RULE COMMENCEMENT &
SOLUTION DEFINITION

AEMO DEVELOPMENT &
INTERNAL TESTING

INDUSTRY READINESS &
TRANSITION

INDUSTRY TESTING

DEPLOYMENT / GO-LIVE

Today 1/9

SMLP Rule
Commencement

1/10

AEMO Internal
Development &
Testing complete

Version 6.0

Legend )

<> Milestone on track
0 Milestone at risk
0 Milestone delayad
< > Milestone [AEMC)
@ Milestone complete

O Milestone TBC

[ Task

1/9 R “
AEMrO Itr)temal :
esting
AEMO Internal
commeced Testing complete
3/7 Q Q 1/9
Industry Test
Apgroach
published
Q 11/8
lndus‘trXtTesl
sta
ICF60 SMLP

y Go-Live
O 1/10
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November 2023
CDR




November 2023: CDR Tranche 3 & CDR MSATS LCCD, MSDR
Compliance holiday

CDR, MSDR Compliance holiday

Key Date(s) Go-live November 2023
Likely impacted stakeholders FRMP, MC, MP, DNSP, MDP
Industry testing anticipated Industry Testing
Overall status Overall On track, LCCD (CDR), MSDR Compliance Holiday completion
Procedures Technical AEMO Development and Industry readiness Industry testing Deployment and go-
documentation Internal Testing and Transition Live
« CDR MSATS * Guide to CDR APIs » AEMO development for CDR | = N/A * LCCD changes * CDR MSATS LCCD
(LCCD) procedure effective available on Complete. available for population aligned to
date 1 November AEMO's » Development in progress for Industry Test from CDR Tranche 3 rule
website: AEMO MSDR fields with 1 September, Q&A commencement.
Consumer Data Right compliance holiday expiring sessions in place *+ MSDR Compliance
7/11. * Pre-prod support holiday expires 7th
for CDR Tranche 3 November.
Retailers * LCCD go-live 1
November

Relevant links

AEMO | Consumer Data Rights (CDR) MSATS Minor Amendment Proposal
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https://aemo.com.au/initiatives/major-programs/cdr-at-aemo
https://aemo.com.au/initiatives/major-programs/cdr-at-aemo
https://aemo.com.au/consultations/current-and-closed-consultations/consumer-data-rights-cdr-msats-minor-amendment-proposal

November 2023 Milestones Tim

Nov. 2023 & Mar. 2024 Releases Milestones - Level 1 & 2 (External)

1

RULE COMMENCEMENT &
SOLUTION DEFINITION

Month [ Jun l Jul

PROCEDURES & TECHNICAL
DOCUMENTATION Report published -

2Q23
Oct
Today (1/9)

MSDR Compliance CDR Tranche 3
Holiday Rulje Rule
Commencement Commencement

|
1
|
|
7/11 15/11
|
! 552
| commencement
| 1/11
|
1
1

Report published —
Procedures draft final
Consultation
(Mgter Exelr_nption 012/4 O 16/6 O %2'(//3
Aitomarcn) Consultation Paper .
published

MSATS Tech. Spe
v49.0 published
{LCCD)

Tech. Spec. 0 15/5

AEMO DEVELOPMENT &
INTERNAL TESTING

Co
MSATS Tech. Spec.
v50.0 published

16/6

SN ] |

MSATS Tech. Spec.
v50.0 _ub‘lished
ina

29/9

. - ——

AEMO Development
compiete

13710 " (MSDR Metering
! \ Exemption)

INDUSTRY READINESS &
TRANSITION

AEMO Testing start
(MSDR Metering
Exemption)

Industry Readiness
Approach complete

1

|

]

|

| A

6/9 ‘,$ TBC< > (MSDR Metering

/: / Exemption)

1

|

|

1

|

-

AEMO Development
&Testing complete

Industry Go-Live
6/10 Plan Published
(LCCD / Compiliance

INDUSTRY TESTING

DEPLOYMENT / GO-LIVE

10/8 O

Industry
Test start
{Lcco)

1/9

Version 10.0

Mar

Metering Exemptions
Procedure Change
Effective

4/3 (TBC)

( Legend )

<> Milestone on track
<> Milestone at risk

’ Mitestone delayed

AEMMC)
< Milestone complete
0 Milestone TBC

[0 vask

industry Go-Live
5/20 Plan Published

{Metering Exemptions}

Holiday Ends)

———— -

Industry Test start !
{Iinformal)

MSDR Compliance
Holiday Changes
Go-Live

7/11

- " o " - " ol

-

(TBC)

O TBC

industry Test start
(Formal)

MSDR Metering

Exemptions ’
Go-Live

3/3 (TBC)
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10. Foundational & Strategic
Initiatives



Process to date with indusiry

« Transition strategy workshops with industry concluded*.

« 1tol conversations held late Aug/early Sep to work through feedback and support preparation for
business case workshops.

« Additional time needed for meaningful cost assessments for AEMO and industry.

» Update on the forward schedule to be communicated to Focus Group by 15 September.

Note that dates for business case '

workshops will be communicated to Focus
Group by 15 September.

- ——— -

S~ ’
S \/
Session 3A Session 3B
22 Mar 2023 17 Apr 2023 15 May 2023 22 May 2023 26 Jul 2023 2 Aug 2023 17 Aug 2023 TBC Oct 2023
, Introduction - IDX, IDAM Discovery Workshops - Target State Discussion Transition Strategy Conclusions and Business Case
Session
& PC IDAM and PC
. Introduce initiatives * Pain points and benefits » Concept walkthrough * Transition Strategy »  Walkthrough of draft
Agenda . Outline workshop plan e Survey *  Survey * Impacts & Benefits + Assessment and completion

e Survey

*Published information and materials:

- Target state — published 10 July

- Target state feedback summary

- Transition strategy — draft shared with focus group 18 July (final expected published at completion of followups with stakeholders in Aug/early Sep)

- Focus Group webpage: https://aemo.com.au/en/consultations/industry-forums-and-working-groups/list-of-industry-forums-and-working-groups/nem-reform-
foundational-and-strategic-initiatives-focus-group



mailto:https://aemo.com.au/-/media/files/stakeholder_consultation/working_groups/other_meetings/nem-reform-foundational-and-strategic-initiatives-focus-group/nem-reform-foundational--strategic-initiatives-target-states-idam-idx-pc--10-july-2023.pdf?la=en
mailto:https://aemo.com.au/-/media/files/stakeholder_consultation/working_groups/other_meetings/nem-reform-foundational-and-strategic-initiatives-focus-group/nem-reform-foundational-strategic-initiatives-idam-portal-consolidation-idx-target-state-industry-fe.pdf?la=en
https://aemo.com.au/en/consultations/industry-forums-and-working-groups/list-of-industry-forums-and-working-groups/nem-reform-foundational-and-strategic-initiatives-focus-group
https://aemo.com.au/en/consultations/industry-forums-and-working-groups/list-of-industry-forums-and-working-groups/nem-reform-foundational-and-strategic-initiatives-focus-group

€&) AEMO

Initial insights from
Transition sirategy phase



mailto:NEMReform@aemo.com.au

IDAM & Portal Consolidation sentiment

IDAM
Are you aligned with the key principles and
Transition tranches and sequencing for IDAM?

HYes% No%

+ A participant alignment check was done with the focus group, indicating
a strong majority alignment on IDAM.

* Results from in-session polls with industry participants in transition
strategy discussion 26 July and 2 August.

« Consolidated to show 1 organisation, 1 vote.

Portal Consolidation (in progress)
Are you aligned with the key principles, Transition strategy
and Sequencing for Portal Consolidation initiative?

________________

AEMO is working |
through participant !
feedback to assess !

the nature of .
concerns/ y
alternatives. ke

N -

EYES © NO

+ A participant alignment check was done with the focus group, indicating
a smaller majority alignment for Portal Consolidation.

* Results from in-session polls with industry participants in transition
strategy discussion 2 August and 17 August.

+ Consolidated to show 1 organisation, 1 vote. Note this is initial result;
AEMO seeking clarification from participants.
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IDX investment phasing (in progress)

= Option 1: Package up
all of IDAM and all of
PC and Tranche 0 of
IDX

Option 2: Package up
all of IDAM and all of
PC and all of IDX

Workshop 4C outcomes:

IDAM and PC received identified industry support for all
tranches to be included in the first investment phase.
Two packaging options for IDX investment phasing were
assessed:
» Option 1 only the foundational tranche required
for new NEM reforms
» Option 2 both the foundational tranche for new
NEM reforms as well as tranches for NEM
Wholesale and NEM Retail existing business
services
Participants in attendance identified a preference for
investment and planning certainty, noting Option 2
provides significant flexibility for 'opt in' participant
defined transition
Participants who missed the poll have been asked to
submit their preference to ensure all parties are able to
contribute to establishing the direction of
industry phasing.
Results have been consolidated to provide one vote per
organisation. AEMO seeking clarification from one
participant whose representatives provided divergent
views.
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Consolidated Strawman Roadmap (in collaboration with the Indusiry)

alendar

& Tranche 0: PC Tranche 1: Advanced
T = Foundational phase capabilities
g 8 S Tranche 2: %QTranche 3: w Tranche 4:
o g = The Consolida_ted Portal utilises Internet Internet Internet
[®) zﬂtgﬁm;‘ﬁ:'o” o Enabling Enabling Enabling
. . Tranche la: Progressive @ Tranche 2a:
Tranche 0: IDAM Foundational phase migration AalvETEED]
<§( ’ Tranche 1b: Enable Entitlement EEIiES
[a) New Service Account management capabilities Tranche
- IDAM, PC, IDX Credentials AuthN & AuthZ . . 2b:
Business Case mechanisms for Data Exchange ‘ Egiggelgg:{ly ahclenttlement Retire
approved
Tranche 0: IDX Core Foundational Phase
Tranche Oa: Build Base IDX + AEMO Industry testing of the AEMO gateway for legacy transactions
Gateway Software
TrancheOb:Retail : Define schemas, business
endpoints, etc
TrancheOb: Wholesale:
=< Define schemas, business
N endpoints, etc
= Tranche Ob: Pilot - Pre- Prod
Build Prod w
Tranche 1: Wholesale srr;'j Prod Wholesale Sunset Period (3 years)
Tranche 2: Retail lfr’;‘ Prod Retail Sunset Period (7 years)
Tranche 3: Non-Retail Pre- Prod oneer
B2B Prod (1 year)
D ° ° ... O A___ﬂ ‘**DER Data Exchange
g’ g FPP
= o CDR CDR
T EGS ’ o T
=5 E Tranche 3 Tranche 4 @ FTA2* Dynamic Operating Envelopes** - Indicative
=
4
=z g
wzs IESS ¢ *
f} ‘g g Scheduled Lite*: Visibility Model Scheduled Lite*: Dispatch Model
(0]
SE&E °
T E— SCADA Lite A—_—q '3 Electric Vehicles Charging Standing Data Register
o =
Regulatory Framework for Metering Services
Foundational Tranches - based IDX Tranche > ‘ **New Working g Committed Estimated ., Industry testing |ndicative timeline likely to be pushed
on the assumed timeline Build Industry ~ T3A Service group effective date effective date and trials out from what is assumed within V2 NEM 54
Testing  Milestone Reform Roadmap

Timelines for the related NEM Reforms have been taken from V2 of NEM Reform Implementation Roadmap



11. NEM Reform Forums
Update



NEM Reform Forums update

Next meeting

Information Exchange Committee » The current NEM Reform focus is on considering and preparing for the upcoming consultation regarding 14 September 2023

(IEC) and Business-to-Business B2B procedural impacts associated to the introduction of the IESS Rule.

Working Group (B2BWG)

NEM Reform Electricity Wholesale * The current focus is on regular updates for inflight reform IESS, FFR, FPP, MT PASA, and the strategic 19 September 2023

Consultative Forum (EWCF) and foundational initiatives (IDAM IDX and PC).

Electricity Retail » The current NEM Reform focus is on considering retail and metering procedural impacts associated with 25 September 2023

Consultative Forum (ERCF) the introduction of the IESS Rule.

NEM Reform Implementation Forum » Focus on 2023 / 2024 Releases — progress and implementation updates for all inflight initiatives for and 26 September 2023
2024.

* FFR Go Live preparations and Industry Testing

* MT PASA go-live assessment

+ |ESS June Market Trial scope and participant transition support (BDU and Settlements)
» Approach to Metering Exemption implementation

NEM Reform Industry Testing * Focus on testing approaches for 5SMLP, LCCD 28 September 2023
Working Group (ITWG) * Approach to IESS Market Trials
NEM Reform Executive Forum Agenda: TBC - 2023

* AEMOs Foundational & Strategic Initiatives update
» Overall program delivery status and costs.

For more information and meeting papers for each of the forums, please refer to the NEM Reform program website.
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Executive Forum

e ®
C

Feedback from PCF members on the NEM
Reform Program Executive Forum.
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12. NEM Reform Implementation
Roadmap Update



Keeping the NEM Reform
Implementation Roadmap up to date

« AEMO has reassessed its proposed schedule, and could bring forward publication of the Roadmap and supporting artefacts to
September (previously October). This option removes potential redundancy in timeline and better aligns with scheduled meetings of
the RDC and will be subject to any key developments in early September (e.g. OSM directions paper)

* No changes to PCF, and wider stakeholder forums o ————
- - -~
-~
-
”~
7’
: 7’
RDC Meeting / Stakeholder Forums
4 ) (August) e ) (October)

*Initial discussion and impact / *Final v3 Roadmap and
assessment of incremental / / supporting artifacts
material changes *Finalise change / published *General stakeholder forums \
-\(I:Virt\ﬁngggeglster shared management / impact 1 .r%giitgeetggn?;r?dni?nhsgge * NEM Reform Program \

assessment I assessment + Roadmap Update \

*Draft v3 Roadmap and I

supporting artifacts shared |

for RDC review and 1

RDC Collaborative feedback Roadmap Published & /
Workshop N / PCF / /
(August) (September) /
/
7/
7
7’
-~
-

— -
=l micative timing

A
v
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Draft NEM Reform Implemen’rahon

____________________________ -

Roadmap (V3) developed (" vatouscremental materil hanges asper

I

1

. ¢ Updates to IDAM, IDX and PC implementation
' assumptions to align with Consolidated
Roadmap (see Section 9)

EAST COAST GAS REFORM PROGRAM

STAGE 2 - Gas Supply Adequacy and Rellability L L o o L L o 1 * General restructure of initiatives within the
s Conceptual | Reliabiiity Standard ‘ ' o ' ' Roadmap consistent with committed or
. REGULATORY IMPLEMENTATION ROADMAP estimated gO-lIVG dates
. i i » Stage gates updated
INITIATIVES WITH IT SYSTEM IMPLEMENTATION IMPACTS . : . . : . : : " : i i Y
. L L L L P L i »_* Removal of initiatives |mplemented p
R Committed Energy Consumer Data RIght Rules CDH go- Iivc na: ~N—em oy P z
[ [ [ [ i | 7
G B 0 p ATION ROADMAPR
G w [ [ P —_ i I 7
W Committed Fast Frequency Response - ! i ! 4
i | i i i i e | i | /
GAS INITIAT [ - H | P 1
INITIATIVES W Committed Increased MT PASA information - ; ! ; I’ -7
G N P P R e P S
W, R Committed Integrating Energy Storage Systems 1--. -
o T Tl T [ ]
G i
w W Committed Frequency Performance Payments (part of PFR Incentive Arrangements rule)
G P . T i P
W W Commitced Enhanced Information ! ; ! ! ;(:_)! *
G In progr ! i ! : | ! | 1 |
AW SCADA Lite . : I I )1_. i *
i 1 i i 1 i 1 1 i 1
R In progress Unlocking consumer snargy resources (CER) benafits through flexible trading R R R R R L
W In prograss INtEErAting price responsive resources inta the NEM o L P . i, — | = H T R T =+« HHIHHEH
W in prograss Operational Security Mechanism Placeholder: Delivery scope / timeframe is not yet confirmed. Subject to final rule determination
T T T T T T T T T T T T T T T T T T
P . L : P P L1 A N T I S
W In progress Oparating Reserves Market Placeholder Delivery scope /timelrame I8 not yet confirmed, Subjec to final rule determination
1 i 1 1 i 1 i i i 1 i | i 1 1 i i
W Portal Consolidation P o i@ Do L] el—( — o S .
1w Identity and Access Management i P 0] I . TR e ST + [T
! | ! ! H ! : : ! | ! !
W Industry Data Exchange ! o D, Pt s : : e ::::::::::1_ IR R R

AEMO will publish this version of the Roadmap subject to any further feedback from RDC members and any further policy or rule
consultation updates in the coming weeks 60




Updates to supporting

INITIATIVE BRIEES

NEM Reform Program
Initiative Briefs

» mime s Jorrrrmet 1 Ve B EIET e eetiag
L R e e T L S

» Various edits to initiatives
capturing incremental and
material changes
including for example
scope updates to:

» Operational Security
Mechanism

» Operating Reserve
 Enhance Information

» Congestion Relief
Market and Priority
Access

 Data Services

* Renaming of FTA and
Scheduled Lite initiatives
to align with AEMC rules
consultations

artifacts

o)

PROGRAM SCOPE & GOVERNANCE

NEM2025 Program Scope

! _\ NEM Reform Implementation
Roadmap Governance '

| —— 0% e NIM Patorm implassestatian Roodmap
- .

Program Scope:
Minor edits to inline
with changes to
Roadmap and
Initiative Briefs

Program
Governance:
Updates to stage
gate timing (see
Section 5)
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2025 remains a congested delivery year despite
policy / rules delays and direction changes

Reform Initiative &

- a2 e s a1 a2 a3 a4

Frequency Performance Payments (part of PFR Incentive Arrangements rule)

Unlocking consumer energy resources (CER) benefits through flexible trading

Integrating price responsive resources into the NEM

Operational Security Mechanism Placeholder: Delivery scope [/ timeframe is not yef confirmed. Subject to final rule determination

Operating Reserves Market Placeholder: Delivery scope [ timeframe is not yey confirmed. Subject to final rule determination

Portal Consolidation

Identity and Access Management

Industry Data Exchange

09 9.

| o ico-tivess L 1uy 205
S

-

Key considerations:

« Timing and outcomes (e.g., scope) from the AEMC rules consultation process on key initiatives (including OSM, ORM, Unlocking CER benefits through
flexible trading and Integrating price response resources into the NEM)

« Timing of AEMO foundational / strategic initiatives, as well as potential impact on future scope as a result of various reform initiative of e.g. Integrating
price response resources into the NEM, EV Supply Equipment Standing Data Register, DOE, Regulatory framework for metering services (refer to
Section 5)

» Ongoing assessment of bundling, sequencing and prioritisation opportunities 62



Several initiatives are close to final
policy / rules change outcomes

2023 P ~ ~ 2024 2025
.0'1 .0‘2. 0.5',, Q4 Q1 as, Q3l Qa4 Iﬂl .QZ. {B.

Reform Initiative

Y 4 1 ' ; ' ' :

PRI N P PN P P P P P

: oo Placeholder: Delivery scop®/ timeframe is not yet confirmed. Subject to final rule determination
I T B A N R

Placeholder: Delivery scope / meframe is not yet confirmed. Subject to final rule determination
; : : | Y f ; : : : : f f

: : : : | | : : | : : | : : | : : |

Placeholder: Delivery scope / timeframe sut‘ectto consultation and final tender guidelines

B ' BRI -
Delivery timefrpme is not yet known. Subject to final policy design / rule change proposal from the E

Includes various st_agES}f stakeholder engagement and public consultation, issues paper, draft options paper, anc

Includes various stages of stakeholder engagement and f
e

Operational Security Mechanism

Operating Reserves Market

Capacity Investment Scheme

Congestion Relief Market & Priority Access Model Placehaolder:

Data Services

Electric Vehicles Supply Equipment Standing Data Register

o - -

Key considerations: e S\
RDC members agreed the need for:

» A holistic review of the DER initiatives
to be completed post publication of
ESB end of program report

* A prioritisation assessment of those
congested initiatives within Program to
be completed to further assess
bundling and sequencing opportunities ,

~ -

—_——— o e = = e = ==

« Timing for implementation of these initiatives could add to an already congested delivery period for AEMO and
participants, subject to final policy / regulatory outcomes and scope

* For example, OSM and OR in their current direction, along with CRM & PA would all necessitate IT system and
business process changes for both AEMO and participants, albeit to a smaller degree in the case of OSM and OR

* While CIS tender guidelines are to be released October 2023 following consultation, the current policy direction for
the CIS it appears unlikely a significant industry wide investment in IT systems or business processes will be
required under the NEM Reform Program AN

- e = == == ——
e ————

* Not all participants will be equally impacted by all initiatives -7 63



13. Indusiry Risk Register



Industry Risk Register

AEMO has incorporated feedback received from participants at the last PCF into the Industry Risk
Register.

PCF participants have been provided with a copy of the Industry Risk Register for visibility and
review.

AEMO welcomes feedback on the Industry Risk Register which can be submitted to
NEMReform@aemo.com.au and be provided by Friday 22 September.

Industry Risk Register will be published on the AEMO website after this date.

The Industry Risk Register will be reviewed at the PCF quarterly. The next in depth discussion will
be on the 13 December.

Any critical risks identified before this session will be raised and discussed at the PCF.
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14. Upcoming Engagements



Upcoming Engagements

For Noting

September October

M
1 2 3 4 8 6
9

NEM Reform Program Committees/Forums

NEM Reform Program Consultative Forum

45 6 8 10 1213 NEM Reform Delivery Committee
11 12 16 18 19 20 NEM Ref Deli C - Collab W
18 0 03 24 07 eform Delivery Committee - Colla

26 27 30 | 31 NEM Reform Implementation Forum

NEM Reform Electricity Wholesale Consultative Forum

NEM Reform Executive Forum
Decemeber
NEM Reform Industry Testing Working Group
NEM Reform Initiative Specific
Foundational and Strategic Initiatives

November

To learn more about these
events, please visit AEMO’s
Industry meeting calendar or
contact the program at
NEMReform@aemo.com.au.

2
9 10
13 14 15 16 17

&m 22 23 24
il 30 |

........................................................................................

Market Systems User Group (MSUG)

» MSUG is a technical forum focusing on technical specifications
published on the IT Change and release management webpage.
To receive an MSUG invitation please ask your organisation to
include your email in their AEMO help desk bulletin distribution list.
Tentative meeting dates are provided in technical specifications
with invitations sent about one week prior to the event.

4 5 6 7 8
11 12 14 15

18 Kl 0 21 22

19
25 26 27 28 29

Other Forums

AEMO Consumer Forum
Market Systems User Group (MSUG)
General & Roadmap Briefing

Electricity Retail Consultative Forum

Natioanl Public Holiday

State/Territory Public Holiday
AEMO Office Closed

»  For further information on this forum please contact AEMO support
Hub via the following contact form link or email
support.hub@aemo.com.au
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Fee Consultation Update




Participant Fee Siructure for the NEM2025
Reform Program Declared NEM Project

« AEMO is conducting a consultation on the determination of the Participant Fee structure for the NEM2025 Reform Program

declared NEM project. The NEM2025 Reform Program was determined a declared NEM2025 Reform Project on 29 September
2022 following a consultation process

* On 30 June 2023, AEMO published its Draft Report and Determination for the stakeholder feedback.

o

7
/ N\
/
/ \
Options Options
( ) ( Assessment ( ) Assessment )
»Consultation Paper *Target date for *Target date for

published publication 30 June \ publication 6 October
«Stakeholder *PFCC Meeting One 2023 *PFCC Meeting Two | 2023
submissions received (27 April) +Submissions due to (indicative timing
«Indicative option Draft Report 28 July August) |
assessment 2023 *Update and finalise |
Options Assessment I
\___ Consultation \_ ) G Draft Report & ] G Final Report &
Commenced Determination \ | Determination

P b d
< » W

COMPLETED APRIL / MAY / JUNE 2023 JULY/ A\JQUST /| SEP¥EMBER / OCTOBER 2023 69
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General Stakeholder
briefing




NEM Reform Program - General
Stakeholder Briefing

On 25 October AEMO is welcoming all stakeholders to a briefing on the NEM Reform Program and the upcoming release of
the NEM Reform Implementation Roadmap v.3.

The briefing is set out in two sessions and all stakeholders are welcome to join either or both sessions.
Session 1: General briefing
« 25 October 1.00pm - 2pm (AEST)

 |If you’re a market participant or provide services in the NEM, and don’t attend our regular forums, this is your opportunity
to learn more about the program and how to get involved.

Session 2: NEM Reform Implementation Roadmap briefing
« 25 October 2.00pm - 3.00pm (AEST)

* Provides an overview of the NEM Reform Implementation Roadmap including changes in the v.3 release. The session will
benefit market participants and other stakeholders who are looking to effectively manage their own change program.

Please register your interest to attend here by Friday 20 October.

For more information please contact NEMReform@aemo.com.au.
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Appendix A:
Competition law meeting protocol



AEMO Competition Law Meeting Protocol

AEMO is committed to complying with all applicable laws, including the Competition and Consumer Act 2010 (CCA).
In any dealings with AEMO, all participants agree to adhere to the CCA at all times and to comply with appropriate
protocols where required to do so.

AEMO has developed meeting protocols to support compliance with the CCA in working groups and other forums
with energy stakeholders. Before attending, participants should confirm the application of the appropriate meeting
protocol.

To access the full protocol at AEMO's website, visit: https://aemo.com.au/en/consultations/industry-forums-and-working-groups
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SCADA lLite Technical Overview



SCADA lLite high-level overview

Legend
General
AEMO Market Participant
. : 4——o 5 « |CCP/DNP3 Traffic (Use Case 1)
@ o AEMO Managed SD-WAN Router (Physical Asset) | Paricipant IT/OT assats
e ——— -p o ICCP/DNP3 Traffic (use Case 2)
= -« Participant managed Traffic
& « Generic router [ | e AEMO managed Infrastructure
Tpd
e | * Vendor service
O * Cloud Service (Public / Virtual private)

Virtual
Cross ‘i€ -recec-—y=
Brisbane DC B +, Connect !
i (Third party !
gemvice) [Erommmmeme e

o Hub | o le— . S RME/RCE Use Case 2

\Txc == N ,..2:" RIME/RCE Virtualised

{ Hub || affe 7 v endpoint

Norwest DC

- >l

o lllustrative representation
of communication links

- RME/RCE
@ oGe Use Case 1
s = RME/RCE Physical
[ﬁ-ﬁ@_ RME/RCE endpoint

¢ lllustrative representation
of participant SCADA
solution

Direct connection
via a Virtual

Cross Connect

Endpoint hosted
on-premise

76



Power System Data Communication
Standard v3.0 (The Standard)

e SCADA Lite functional and non-functional requirements will be developed in line with the published Standard

* Some key clauses that will be relevant to a SCADA Lite connection include:

Protocol Definitions

Connections

Risk management plan

Reliability Requirements

Performance benchmarks

SOCI

“All data to be transmitted as either:
e Secure ICCP; or
e Secure DNP3 SAv5.0 (or later version)”

“All Intervening Facilities must maintain simultaneous active data communications with both AEMO co-ordinating centres”

“All DCPs must have in place a risk management program that identifies and manages material security risks”

*  Maximum outage times aggregated over 12-month period
*  Redundant assets
*  Back-up power supplies for communication infrastructure

J End-to-end transmission times
e Data resolution

The Standard may:
(i) extend requirements corresponding with the SOCI Act to DCPs that are not responsible entities or otherwise subject to the SOCI
Act; or
(ii) apply additional requirements to responsible entities in relation to security risks relating to the transmission of Operational
Data
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General Properties

All data to be exchanged will follow SCADA data point schedule published by AEMO to
Participants.

Security and reliability requirements will be baselined according to The Power Systems Data
and Communications Standard and the NER.

Data traffic (routing, forwarding and mapping) between AEMO end-point and Participant
SCADA Lite endpoint to be in the control of the market operator.

Two active links between Participant’s Intervening Facility and AEMO co-ordinating centres

NOR & BNE.
* The links will operate as active/active

Data collected through SCADA Lite will be used for market operations functionality. The data
collected by AEMO through SCADA Lite will not be shared with NSPs and/or other
Participants. Sharing may be allowed post Participant approval.
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SCADA lLite - Use Case 1
e £

AEMO
Operations Participant DC -~ =

e Dual Cisco SD-WAN routers installed

=
IEEE | Z
( in secure location inside data centre

e AEMO SD-WAN extended to site
facility

AEMO backend

*  AEMO SD-WAN supported by
multiple carriers

o AENIE Sk Galacamiraiication By + llustrative representation of * AEMO System is designed as a High
i Participant SCADA soluti . e .
Voo gk Telsine-and pivalo 4GALG S . Availability (HA) network with no
. Partibipant controlled Network device single source of failure

» Designated as Intervening Facility

* Authentication and certificate
« SD-WAN routers supplied by AEMO
« SCADA Lite termination point exchange managed by AEMO

R o

Note: RME — Remote Monitoring Equipment, RCE — Remote Control Equipment

79



SCADA lLite - Use Case 2

/

AEMO
Operations

Brisbane DC

« Virtual cross connect
hubs (operated by
chosen vendors)

« Virtual Cross
Connects (VxC)

« Diverse paths

e VxC 1 and VxC 2 are
both active

« Vendor enabled Data centre

* VxC termination point

» [nterconnect to AEMO control
room

%

— / Control & \
H = Participant cloud region | monitoring |
| equipment
VxC » | o - l
Hub - _VxC1 / \ AT
~~ [ RME/ |
o P Sa ’ . ‘.‘. RCE “ I
o ! 1 Xi ~ >,
AEMO " e
co-ordinating Siriiney B : [ Rues ||
centres yaney Hub L
7 vxc2 __-T 2 iy |
A i < : RME/ |
VxC \_}~ \ RCE )
Hub S ’

« |llustrative representation
of Participant SCADA
solution

 Virtual network end point
* |Psec connection point

\

A

Note: RME — Remote Monitoring Equipment, RCE — Remote Control Equipment

The service will initially support
the three major cloud providers:
*  Amazon Web Services
*  Microsoft Azure
* Google Cloud

Cloud tenancy must be hosted in
an Australia based data centre

IPsec encryption will be utilised
over the link to secure traffic
within the network tunnels

VxC (Virtual Cross Connect) links
may be procured and provided
from multiple service providers
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