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Abstract—This talk introduces Physics-Structured Intelligence (PSI) as a next-generation
large-scale foundation-model paradigm for resilient power systems, bridging the gap between
today’s semantic AI and the safety-critical realities of cyber-physical infrastructure. LLMs and
LLM-style AI are indispensable for operator-facing intelligence, contextual understanding, and
human-in-the-loop decision support, forming a key semantic layer for future grid operations.
However, when the goal is high-fidelity simulation, trustworthy prediction, and verifiable con-
trol under highly uncertain renewables and complex grid dynamics, semantic models alone lack
the physical grounding needed for assured performance. To address this gap, my new design
follows a Large-Scale Small philosophy: it scales down to construct lawful tokens, i.e., com-
pact, physics-consistent spatiotemporal modules with local feasibility and stability structure,
and scales up through efficient intra- and inter-system attention that coordinates tokens across
devices, time scales, and operating regimes. As a concrete example, LASS-ODE is presented
to illustrate how tokenized physical structure and large-scale attention can support dynamic
simulation and digital twin. Building on this example, a broader future direction is outlined
toward an interoperable PSI ecosystem, together with validation pathways through digital
twins, hardware-in-the-loop testing, and utility collaborations. The overarching message is
that large-scale, physically grounded foundation models, working alongside LLM-style seman-
tic AI, can move power-system intelligence from pattern recognition to assured, transferable
capability.
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