HEAVY INDUSTRY

K5 LOW-CARBON
I.ﬂ HILT CRC TRANSITION
COOPERATIVE
RESEARCH

CENTRE
RP3.007 - UNLOCKING INVESTMENT IN ENERGY

INFRASTRUCTURE FOR NET ZERO INDUSTRIAL HUBS

Project Leader: Dr Tara Hosseini (CSIRO)

Project Research Team: Tara Hosseini'!, Siddharth lyer', Andrew Beath', Mehdi AghaeiMeybodi', Bahman

Joodi', Giles Browne', Amro Farid'!, Rodolfo Garcia-Flores?, Shuang Wang?, Joe Coventry?, Fiona Beck?, John
Pye?, Ahmad Mojiri¢, Katelyn Ngo3, Peijun Guo?®, Gus Nathan?, Peter Ashman3, Woei Saw3, Alireza Salmachi?,
Frank Neumann?, Aneta Neumann3, Stefan Lodewyckx*, Samuel Wilson*, Keegan Robertson®, Helen Cabalu®

1CSIRO, 2Australian National University, 3Adelaide University, 4Swinburne University of Technology, °Curtin
University



NEEDS & DRIVERS

« The transition towards a sustainable energy
system will require significant investment in new
energy infrastructure.

 This transition should begin with adopting
technologies closest to the market and gradually
transition to those currently under development.

» Short-term options could be adoption of more
energy-efficient technologies or using transitional
fuels where possible.

« The transition of Australia's heavy industrial
sectors to a net-zero carbon future demands a
comprehensive, regionally specific approach to
energy system transformation.
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PROJECT STRUCTURE AND LINKS TO EXISTING PROJECTS
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EXAMPLE: PROPOSED SCENARIO FOR NET-ZERO GIBBSITE-RICH ALUMINA (LOW T/P DIGESTION)
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* Proposed Reference scenarios for decarbonisation of gibbsite-rich ore in alumina refinery.
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« Scenarios are preliminary and will be refined through stakeholder engagement process.
« The CO, emission reduction profile and also the energy profile/mix is developed.

« Scenarios will be tailored based on the specific requirements of region (Scale, type of ore etc).
4
*Disclaimer: The decarbonisation scenarios presented here do not represent the strategic plans or projections of any specific entity within the region.



EXAMPLE - REFERENCE PATHWAYS OF NET-ZERO STEEL PRODUCTION IN WHYALLA
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~70% NG is replaced by H, The rest NG is replaced by
biomethane

BF: Blast Furnace, BOF: Basic Oxygen Furnace, EAF: Electric Arc Furnace, DRI: Direct Reduced Iron

BF+BOF

« Scenarios are preliminary and only for magnetite ores and will be further refined through stakeholder engagement
*Disclaimer: The decarbonisation scenarios presented here do not represent the strategic plans or projections of any specific entity within the region.



WP 2: DEVELOPMENT OF A HYBRID ENERGY SUPPLY MODEL
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WP1, WP2 & WP 4: INTEGRATION OF ENERGY SUPPLY AND DEMAND INTO A SINGLE

OPERATIONAL MODEL

* Integrated energy demand and supply
models for optimal net benefit operation.

« This part of the project relies on Model-
Based Systems Engineering (MBSE)
approach to develop holistic, coherent and
scalable multi-energy model.

« MBSE creates a unified digital model of the {7 —L

entire energy ecosystem, including all
energy types, inputs, outputs, and related
systems.
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EXPECTED OUTCOME

O Regional Energy Assessments:

» Tailored energy demand and supply projections for regional hubs, considering factors like industry type,
technology adoption and product development

O Investment Prioritisation:

« Cost-effective infrastructure by identifying the optimal energy for each hub, considering factors like
technology, timing and total costs

« Co-investment justification and the regional benefits
O Integrated Energy Systems:

« Optimised energy management that can efficiently manage energy supply and demand across different
sources and users

U Technology Adoption and de-risking:
» Accelerated technology deployment
« De-risk and remove barriers such as cost and uncertainties
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