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• Australia's transition to a net-zero economy will likely require gas-
fired generation (GFG) to back up a largely renewable system, 
especially in winter through late-2030s1 (Fig. A2). 

• Southeast Australia experiences depleting gas fields, posing supply 
risks for both gas and electricity systems (Fig. B2).

• Potentially early coal plant retirements and delays in the 
deployment of new energy infrastructure can drive higher gas 
demand, exacerbating uncertainty and thus supply adequacy risks.

I. Australia’s electricity & gas outlook

II. Research motivation and objectives

III. Modelling framework

• Fuel supply infrastructure must be in place before deploying new 
electricity generation
• Australia will need anticipatory, strategic investments in gas 

processing facilities to ensure adequacy of supply across IEGS
• Non coordinated electricity-gas system planning poses critical risks 

of overinvestment and stranded assets in the electricity system
• The proposed framework for IEGS planning captures the correlated 

uncertainties of electricity and gas, providing a less risky plan, 
granting a clear investment pathway for decision makers

VI. Key remarks

V. Identifying an optimal investment pathway

IV. Case study setup: Australian Energy System
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Check out: Integrated Electricity-Gas System Planning Under Cross-Vector 
Uncertainty: A Multi-Stage Scalable Stochastic Framework, PSCC 2026

What is the least risky investment strategy for expanding 
gas and electricity supply infrastructure under uncertainty?

Develop a high-resolution stochastic planning model to 
identify the optimal expansion pathway for integrated 
electricity and gas systems (IEGS) under uncertainty

Provide actionable insights about the optimal planning 
strategy to minimise investment risks while ensuring a 
reliable operation of electricity and gas systems

Leverage a column-generation and sharing solution 
strategy to handle the computational complexity of 
investment planning for large-scale integrated systems

Multi-stage stochastic 
investment model
Ensures investment 

feasibility across all scenarios

Integrated expansion-
operation model

Accounts for investments, 
reliability and running costs

Scalable solution strategy 
via Column Generation 

Breaks-down the problem, 
guaranteeing tractability

min𝔼
Total

scenario
cost

Electricity
𝐒𝐲𝐬𝐭𝐞𝐦	𝐜𝐨𝐧𝐬𝐭𝐫𝐚𝐢𝐧𝐭𝐬

Gas
Master 
Problem

Sub
problem!

𝝅! , 𝝁!Dual “prices”

!𝒁! , !𝑿!
"#Columns

Australian East-Coast Electricity System Australian East-Coast Gas System

Backup capacity is essential, but 
susceptible to overestimation 

Strategic gas infrastructure 
investments are pivotal for managing 
supply risks

Integrated planning de-risks the 
pathway, limiting reliance on complex 
transmission projects

Green	exports	𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜

Step	𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜

Progressive	𝑠𝑐𝑒𝑛𝑎𝑟𝑖𝑜

† Department of Electrical and Electronic Engineering, The University of Melbourne, Australia
‡ Department of Electrical and Electronic Engineering, The University of Manchester, Sackville Street, Manchester M13 9PL, UK.

SNSW
Southern New 
South Wales

VIC
Victoria

CSA
Central South Australia

NQ
Northern Queensland

TAS
Tasmania

Existing transmission lines flow path

Candidate transmission lines flow path

SESA
South-Eastern
South Australia

CQ
Central Queensland

Sub-region

MOO
Moomba

MEL
MelbournePCA

Port Campbell

GIP
Gippsland

NEW
Newcastle

GLA
Gladstone

TOV
Townsville

Kurri Kurri Lateral Pipeline

Colongra Lateral Pipeline

Southwest Pipeline

Northern supply area

Southern supply area

Supply zone

Zone transfer

GG
Gladstone Grid

NNSW
Northern New South Wales

CNSW
Central New
South Wales SNW

Sydney, Newcastle
& Wollongong

SQ
Southern Queensland

3.3 GW 
Installed gas-fired 
generation, 2025

Northern Australia

8.9 GW 
Installed gas-fired 
generation, 2025 

Southern Australia


