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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.




About AEMO

« AEMOis a member-based, not-for-profit
organisation.

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

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

AEMO Services is an independent
g‘% subsidiary of AEMO, established in 2021 to
enable the transparent provision of advisory
AEMO and energy services to National Electricity
SERVICES  Market jurisdictions.
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Operations Technology Program

Alignment to our Corporate Plan

PRIORITY 1 PRIORITY 3 PRIORITY 4
Operating Navigating the Engaging our Evolve the way
today’s energy future stakeholders we work

systems and
markets



Strategic Objectives

Deliver our core
responsibilities in accordance
with electricity, gas and other

i We ensure Australia’s energy
laws and regulations.

stemns and markets can be
urely and reliably opera

Our primary role is to ensure that
under all able conditi

Awustralia’s energy systems and
markets are operated reliably and
securely every day.

In an environment where day-to-

day operation of the nation’s energy

systems and markets has never been

moere challenging, AEMO will maintain

our focus on constantly adapting

our operations through FY2022 and

meeting this ongoing commitment to

Australian consumers.

We leverage technological

innovations, uplift systems and
in advanced analytics and

We will maintain and enhance our
focus on effective real-time system
and market operations, power system
resilience, cyber security and robust

. . the &
market and system intelligence.

nt and secure operation
of energy systems and markets.

Significant investment is

/\/\@

made to better deliver system
performance at a reduced

— We work with government and
industry to safeguard AE

and Australia’s ene

and data fre

and intrusion.
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Enzure operational plans ars in place to mana
from a changing en
eration, and

meas that improve the

Upgrade and/or replace legacy grid and market IT systems with mol

scalable technology that meets the evolving demands of the industry.

Enhance our forecasting and real-time operations capabilities 1o streamili
ision-making p will provide access to timely and accura

ntrol room
255 i

advanced analytics and workflow-driven visualisations and forecast through a common platform.

Enzure enhancements to IT systems and procedures can manage the energy system at
lower levels of demand, synchronous
(including improved forecasting).

Mature our cyber security capability by enhancing our monitoring and detection of
malicous activities th automated tools and 5 ntre and enhanci

our threat resp by upgradin r and back up op

Actively engage with governments and industry to strengthen cyber security by
i threats and

ems of National

eneration dispatch and increasing levels of variability



A Critical Decade of Change

Australia is experiencing the world’s fastest In recognition of the sheer pace and scale of change now

and most profound power system confronting Australia’s power systems, EF notes:
transformation.

“Traditional, legacy approaches will need to be maintained

The ‘4 x Ds’ of decarbonisation, digitisation, in the near term, but inherent structural limitations will
democratisation and decentralisation are eventually constrain the pace of transition. Parallel to this, it
directly impacting the system, accelerated by is critical that designing a step change in power system

a complex range of societal, technological, capability starts today”

economic and commercial shifts.

“It is a stunning democratisation of power.”

“It’s a transformation: turning historically passive electricity consumers into
active generators.”

“And a capital transfer, too. Power infrastructure investment decisions that were
Daniel Westerman, once the preserve of our nation’s boardrooms are now being made around the
AEMO’s CEO kitchen tables in our towns and suburbs.”




How the Operational Need is Changing

Engineering Framework Operational Condifions

Ubiquitous Rooftop Solar
Extensive VRE
Widespread Energy Storage.
Responsive Demand

Structural Demand Shifts

The six identified future operational conditions from AEMO Engineering Framework, https://aemo.com.au/-/media/files/initiatives/engineering-
framework/2021/nem-engineering-framework-initial-roadmap.pdf?la=en&hash=258EOF 1A2ES8E6EE6C00437E75BB170FF



https://aemo.com.au/-/media/files/initiatives/engineering-framework/2021/nem-engineering-framework-initial-roadmap.pdf?la=en&hash=258E0F1A2E8E6EE6C00437E75BB170FF
https://aemo.com.au/-/media/files/initiatives/engineering-framework/2021/nem-engineering-framework-initial-roadmap.pdf?la=en&hash=258E0F1A2E8E6EE6C00437E75BB170FF

Operations Technology Program

Uber Problem STo’remen’r...§

How might we maintain system security &
reliability in an increasingly complex
network of more connections, more

devices, more data, more variability and

less time to respond to external events?
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Operations Technology Program

Quick Recap on

Journey To Date

GLOBAL PST =Pl

ELECTRIC POWER
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1
REPORT '
FUTURE Architecture I
The OTR focusses on the contrel room responsibilities for cperating the grid, as well as the |
G-PST members’ vision I supporting functicns of Operatiens -planning, -forecasting, -monitoring, -reporting and
analytics. It includes software, hardware, gafa and automation requirements. The OTR places I
I ‘emphasis on the importance of cultivating a dexterous workforce through a technology
architecture that empowers self-taught innovation, and expediates development of agile, I
I modular, robust scftware systems which can continue ta adapt to the ongoing energy industry,
L_=velution. l
ENERGINET

The OTR focusses on the control room responsibilities for operating the grid, as well as the
supporting functions of Operations -planning, -forecasting, -monitoring, -reporting and
analytics. It includes software, hardware, data and automation requirements. The OTR places
emphasis on the importance of cultivating a dexterous workforce through a technology
architecture that empowers self-taught innovation, and expediates development of agile,
maodular, robust software systems which can continue to adapt to the ongoing energy industry
evolution.
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Operations Technology Program

Quick Recap on Journey To Date
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Operations Technology
Roadmap:
Control Room

of the Future
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Operations Technology Program

About the Global PowerSystem Transformation Consorfium

Global Power System Transformation (G-PST) Consortium They aim to accelerate solutions that

In 2019, the CEOs of the six fastest decarbonizing energy systemsin the world

- E I ' th Idt
established the G-PST Consortium. nable grids across the worldto run

on 100% renewable energy

il p & = ;
(=) AEMO & California ISO EirGrid ENERGINET nationalgrid ercot %‘ * Help keep global temperaturerises
GROUP
below 1.5°C
G-PST’s Role
Convene expertise across Coordinate and contribute Lead and disseminate cutting-
* A network of system expertise toits technical edge, applied research to ) . .
operators, pillars and inform G-PST’s solve pressing challenges for G-PST also coordinates peer Iearl_wlng
«  Manufacturers strategic approach. the world’s leading system net‘_’VorkS and cou ntry-level teChmca' _
. utilities operators assistance delivery efforts for Africa, Asia,
- Standards bodies, and Latin America and the Caribbean
*  Research institutions through regional partner organisations.

Current G-PST’s secretariat:
The U.S. Department of Energy’s National Renewable Energy Laboratory

International agencies and multilateral and regional development banks are key implementing partners to ensure G-PST activities complement and reinforce existing programs.




Operations Technology Program

Latest Vision for the Control Room of the Future Report continues to inform our thinking

GLOBALPST

CONSORTIUM

Vision for the

A product of the Global Po!

Control Room of the Future Vision Statement

Accurate, wvalidated, centrally managed, dynamic
models, and streamlined operational data, feed the
operational technology {OT) toolkit in a medularized,
service-orlented architecture. The cperational toalkit
provides secure automated control actions to network
assets and market particlpants, with decisian support
to allow operatars to adjust the system or intervene if
necessary.

The OT toolkit has parallel processes for rellability and
security assessment in real time, and for forecasted
future states to be assessed by the operator, allowing
them to adjust the systermn ahead of time. Machine
learning applicatians, trained on operational datasets,
are deployed te enhance the monitoring and
assessment domains of operation and decision
suppart.

Manual processes are automated and there should be
clear linkage between both, as well as processes In
the aperational and training simulator or operations
readiness centre. Each process should have a
consistent display design on leading edge display
equlpment  within secure and pandemic-resilient
control roam facilities.
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Operators focus o
trajectories in pard
in real time, safel
have advanced kr
forecasted risks.

Control Room of the Future Capabilities

The elements of the wvision statement and
graphic on page 8 define the colour-coded
elements of the contral room of the future
framework - shown on the right,

Each block of the framework represents an
operational capability, [called operational
capabilities to distinguish from ather enterprise
capabilities), Each capability is dependent on
one another, and the blocks are linked via a
complex architecture design and data flows.
Each capability in this framework should be
developed in the coming years to enable system
operation of the network of the future,

The control room operators are in the control
leop focusing on:

» Operational processes and the eperational
technology toolkit for reliability and security
risk assessment

# Control (manual, automatic and emergency)

These domains will be expanded wpon in the
following sections.

@ S = 3 3 M ~ T

al

Manual
Control

Operational
Technology

Operational
Data

.o Automatic

Emergency ;
as Control /

Control

Operational
Simulation

Operational 14
Forecast J

g Operational
= Modelling

Operational Architecture
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Conirol Room of the Future (CROF)

Vision Statement

®

“A secure, flexible, adaptable, space where systems are integrated,
interoperable and automated. All resources are maximised, and personnel
are highly trained, in simulatorsto make data-driven decisions based on
accurate forecasts.”

@ Purpose
Secure, reliable, resilient, safe and flexible operations, which facilitate a
goal of 100% renewable operation




Operations Technology Program

Bringing the Vision and the Roadmap to life...

PD Commenced
14t November

IC Meeting
Board Papers to MG

29" May gogrd Meeting

v V 22nd June
1

P2328 Operations Technology Program

: |
1 FY24 !
: Budget :
| Process 1
| !

Aligned Capability Register
Prioritised OTP Initiatives

Draft Program Management Plan

Change Management Strategy

1
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1
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Contirol Room of the Future (CROF)

Secuvure, reliable, resilient, safe and flexible operations, which facilitate a goal of 100% renewable operation

A secure, flexible, adaptable space
where systems are integrated,
interoperable and automated. All

How might we —
resources are maximised, and

(SINT) wasAs uawabeuey

maintain
system security personnel
& reliability i are highly trained, in simulators to
reliabiity ’7 make data-driven decisions based
anincreasingly on accurate forecasts.
complex
network of 5 -
more g Real Time
connections, Manage System Strength é Ope rations
more devices, Manage Frequency £
moredata, . (&}
ato, . :
more variability S 5
and less time to Manage Technical Non-Compliances § a Manage Real-Time Energy System Security
respond to ST Manage Minimum Load = 3O i i
shone” Capability : - S B . E Manage Contingencies
events? Manage Oscillatory Stability ng ﬁ % é; = Manage Voltage and Reactive Power
H - @
Manage Quality of Supply 9 = § % § Manage Load Shedding
: . o= =
Manage Ancillary Services % E i E Manage Unplanned Outages
Manage Energy System Blackstart .E (@) E
ofl © =
Modelling & Manage Incident Reviews E E ()
Engineering Manage Network Modelling =13

Aligning our Capabilities to an integrated Future Mode of Operation 15



Contirol Room of the Future (CROF)

Secure, reliable, resilient, safe and flexible operations, which facilitate a goal of 100% renewable operation

A secure, flexible, adaptable space
where systems are integrated,
interoperable and automated. All
resources are maximised, and
personnel
are highly trained, in simulators to
make data-driven decisions based
on accurate forecasts.

How might we
maintain
system security
& reliability in
anincreasingly
complex

netwfrkof Algorithms -
more ime
connections, ltiOl'I s
more devices,
moredata,
more variability
and less time to

wJione|d
(SINT) waysAs uawabeue

Manage Real-Time Energy System Security

respond to Manage Contingencies
external 2
o Manage Voltage and Reactive Power
events? =
3 Manage Load Shedding

Manage Unplanned Outages

(SN T) welsAs Juswabeuey
19)Jey ABiaug

Modelling & Manage Incident Reviews
Engineering Manage Network Modelling

The trend over time must be a reduction in manual activities as we increase our use of algorithms and automation

16



Real Time Operations Management Platform

Conceptual Design

System of Experience

Systems of Record

Real Time Operations Management Platform

Energy Management System (EMS)
Platform

Enterprise API Platform
Data Lake Master Data Management Operational Data Service Enterprise Data Platform

Enterprise Technology Platform

Enterprise Security Platform

Aligning with Digital, we can quickly bring the vision to life based on the work products
developed in the Operations Decision Making Tools project.

17



Operations Technology Program

Capability Transformation Objective

Manage System Strength

Manage Frequency

Manage Inertia

Manage Technical Non-Compliances
Manage Minimum Load

Manage Oscillatory Stability

Manage Quality of Supply

Manage Ancillary Services

Manage Energy System Blackstart
Manage IncidentReviews

Manage Network Modelling
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Manage Operational Data

How might we digitalise your
<insert capability name> Capability

into an App within our Control Rooms to enable
data-driven decisions based on accurate forecasts?

AEMO “Capability App Store”

(Digitised Capabilities)
Manage System Strength

Manage Frequency Manage Incident Reviews

Manage Inertia Manage Network Modelling

Manage Compliance Manage Operational Data

Real Time
Operations




Operations Technology Program

Facilitating the changes required to ensure asecure, reliable, resilient, safe and flexible operation, which facilitates the goal of 100% renewable operation.
The programencompasses all nonreform projects for Operations (NEM/WEM/Gas/Markets). It will be an enduring program that aims to ensure we have
the right processes, systems, data and skills to manage & maintain a reliable energy systemfor Australia.

Partner with Digital to introduce
technological innovations to increase
the level of automation available to

Support Capability Owners to
enable the uplift of their
processes, systems and data. operate the system and the market

Below are the major projects confirmed for FY23/24.

Manage Real-Time Energy System Security

NEM/WEM Energy
Management System (EMS)
Upgrade (P2205)

Real Time Operations
Management Platform
(P1934)

Replace arange of Partnering with GE to upgrade
unsupported complex systems our existing EMS to take
with a contemporary Electricity | advantage of new capabilities

Market Management System being broughtto market

(EMMS).

This will enable us to maintain system security in an
increasingly complex network of more connections,
more devices, more data, more variability and less

time to respond to external events.

Manage Manage
Oscillatory Stability Network Modelling

Phasor Management Units P ower System Modelling Uplift
(PMU) Monitoring Platform (P1828, P2332)
(P1920)

Together, develop an integrated
suite of capabilities that enable
near real time decision making

Deploy PMUs with NSPs to A suite of initiatives that will
detect small signal uplift power system modelling
disturbances caused by capability, practices and tools
Inverter Based Resources

Operational Data Management Platform (ODMP) -P2160
Building a platform to better secure, govern, maintain and serve our real time data for our systems and scientists.

In addition to these, the program will also manage other prioritised projects across Electricity Operations, Gas Operations & Market Operations, as well as the dependencies with our major Reform Programs

and Digital Lifecycle investments.

More information:

Program Director: Garry Tuckwell

Executive Sponsor: Michael Gatt


mailto:OPT@aemo.com

(~

AEMO

AUSTRALIAN ENERGY MARKET OPERATOR

For more information visit
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