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Special Session on “Market-to-Millisecond Intelligence for Grid-Interactive Battery Energy Storage
Systems”
Organized by
Principal Organizer(s):
Zifan Lin, Zifan.lin@curtin.edu.au, Curtin University;
Xinan Zhang, xinan.zhang@uwa.edu.au, University of Western Australia;
Herbert Iu, Herbert.iu@uwa.edu.au, University of Western Australia

Technical Outline of the Session and Topics (100-150 words):

Outline of the Session

Grid-interactive battery energy storage systems must act simultaneously as market assets, health-limited
electrochemical devices and fast power-electronic actuators. This special session frames this challenge as
multi-timescale intelligence: how Al, optimisation and control can coordinate decisions from investment
sizing and electricity-market dispatch, through battery state estimation and health forecasting, to
converter-level dynamics and grid-support services. The session will invite contributions that connect
these layers rather than treating them as isolated problems, including degradation-aware sizing, condition-
aware operation, digital twins, uncertainty-aware prognostics, and robust or predictive converter control.
It targets researchers in artificial intelligence, control, robotics power systems, smart grids and power
electronics, with the goal of developing deployable methods for reliable, economically viable and health-
aware battery-enabled power systems.

Topics of the Session

o Multi-timescale modelling and optimisation of grid-interactive battery energy storage systems

o Degradation-aware sizing, placement and revenue-stacking in electricity markets

o Market-aware scheduling for renewable firming, ancillary services, microgrids and EV/industrial loads
o Data-driven and physics-informed estimation of SOC, SOH, SOP and remaining useful life

o Battery monitoring, diagnostics, digital twins and uncertainty-aware health forecasting

o Health-aware energy management linking ageing models with dispatch and operational constraints

o Control of bidirectional converters for battery-grid interfaces, DC systems and microgrids

o Grid-forming and grid-following converter control, stability, fault ride-through and resilience

0 Model predictive, robust, adaptive and Al-assisted control for converters and energy storage systems

o Co-design of planning, BMS intelligence and converter control for safe autonomous energy storage

Accepted and presented papers will be submitted for inclusion into Springer-Lecture Notes in Networks
and Systems subject to meeting its scope and quality requirements and indexed by EI Compendex and
Scopus. Selected papers will be invited to SCI Journal Special Issues.
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