EVENT OBSERVATION

IEEE PES T&D 2026: Reliability, Resilience and the Rise of the
Software-Defined Substation

Chicago connected the grid’s largest near-term challenges—record load growth, Al, data centers, resilience and
modernization—with a new generation of digital and virtualized substation technologies.

EVENT LOCATION DATES
IEEE PES T&D 2026 McCormick Place, Chicago 4-7 May 2026

By Prithpal Khajuria | Power Energy Segment Director, Intel | vPAC Alliance Board Member

The Digital Substation Is Becoming Software-Deflned " "

+ Three signals from the market -
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The shift is clear: intelligence is moving into the substation,
protection is becoming virtualized, and primary equipment is becoming digital-native.

Based on LinkedIn posts by Prithpal Khajuria

Three signals from the show floor: digital operating platforms, virtualized protection and intelligent primary equipment are converging
into the software-defined substation.

A SHOW CENTERED ON THE GRID’S NEW REALITY

IEEE PES T&D 2026 opened under the theme ‘Powering Reliability, Engineering Resilience.” That framing
matched the mood in Chicago. With more than 900 exhibitors, over 100 sessions and panels, and nearly 200
technical panelists, the event connected long-horizon engineering with urgent utility decisions: aging infrastructure,
rapid electrification, extreme-weather risk, inverter-based resources and unprecedented large-load growth.

The opening program placed resource adequacy and grid flexibility alongside nuclear, solar and other energy
options. From there, the program widened into data-center interconnection, storage, DERMS, grid-forming
converters, cybersecurity, advanced sensing, workforce readiness and Al-enabled operations. The most important
message was that resilience is no longer a standalone project. It is becoming the design condition for the entire
transmission and distribution system.
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THE HOT TOPICS IN CHICAGO

1. Data centers became a power-system topic

Data centers were impossible to miss. IEEE PES T&D elevated the subject to a dedicated exhibit-hall stage, while
technical panels addressed interconnection, colocation, modeling, storage, grid stability, resource adequacy and
utility planning for hyperscale growth. This was not simply a conversation about adding megawatts. It was about
how very large, fast-changing loads interact with transmission planning, substation design, power quality and real-
time operations.

2. Al appeared on both sides of the meter

Al is increasing electricity demand, but it is also becoming a grid tool. Sessions explored Al for operations and
planning, asset inspection, event analytics, forecasting, grid-edge intelligence and agent-based applications. At the
same time, the program emphasized model transparency, human validation, cybersecurity and workforce
upskilling. The market is looking for operational value—not Al added as a label.

3. Resilience expanded beyond hardening

Traditional grid hardening remained important, but resilience was discussed much more broadly: storage,
microgrids, flexible interconnections, storm management, grid-enhancing technologies, advanced protection,
private communications and adaptable operating procedures. The implication is that utilities need both stronger
assets and more flexible intelligence.

4. Grid-edge and substation architectures became more software-driven

The exhibit stages featured virtual RTUs, virtual data concentrators, Al-based substation digitalization, advanced
sensors and protection for inverter-rich grids. A particularly relevant session—‘Software-Defined Power Control:
Lessons Learned Testing IEC 61850 IEDs for Data Centers’—linked software-defined control directly to large-load
infrastructure. That connection matters because the substation is becoming the point where new load, digital
control and operational assurance meet.

The show floor suggested that the next generation of substation
value will come from combining intelligent primary equipment,

Standard digital interfaces and software-defined secondary systems.

THE STORIES THAT STOOD OUT ON THE SHOW FLOOR

Several demonstrations illustrated the market’s direction. Siemens showed server-based virtualized protection that
consolidates functions traditionally deployed across multiple dedicated intelligent electronic devices. ABB
highlighted intelligent primary equipment with embedded merging-unit capabilities, reducing conventional copper
wiring and providing IEC 61850 Sampled Values to downstream systems. Together, these approaches show how
primary and secondary systems are evolving in parallel.

Rugged edge computing was another important part of the story. Lanner displayed utility-grade compute platforms,
including work with PowerProfs around edge Al and monitoring. Siemens Energy’s Noedra Node, shown with
rugged Intel Architecture-based hardware from Welotec, illustrated how monitoring, analytics, automation and
control are being assembled into common digital platforms. These are adjacent to protection rather than
substitutes for it, but they point toward a more integrated substation operating environment.
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What made these examples interesting was the combination. Intelligent equipment creates standardized digital
data. IEC 61850 provides the interoperable language. Substation-grade compute hosts a growing set of
applications. Virtualization separates selected functions from dedicated hardware. Analytics then use the resulting
data to improve visibility and maintenance. The market is beginning to treat that stack as one architecture.

WHERE THE MARKET IS GOING

e Large-load growth will accelerate investment in transmission, substations, storage, modeling and
flexible operating strategies.

e |[EC 61850 will remain a foundational interoperability layer as sensing, protection, automation and
control become more software-defined.

e Compute platforms will become strategic utility infrastructure, requiring clear requirements for
determinism, ruggedization, cybersecurity and lifecycle support.

e Virtualization will progress from demonstrations toward commercial deployment, but system
qualification and support ownership will determine the pace.

e Al and analytics will grow fastest where data quality, human oversight and measurable operating value
are built into the deployment model.

HOW THE VPAC ALLIANCE PARTICIPATED

The virtualized Protection, Automation and Control (vPAC) Alliance was active throughout IEEE PES T&D,
engaging utilities, protection suppliers, industrial-compute companies, software providers and other ecosystem
participants. The focus was practical: how to support protection and control applications from multiple software
providers on common computing infrastructure while maintaining IEC 61850 interoperability, deterministic behavior
and a manageable lifecycle.

Alliance discussions aligned directly with the show’s dominant themes. Data-center growth increases pressure to
build and expand electrical infrastructure faster. Grid-edge intelligence creates more applications that need
dependable compute. Intelligent primary equipment makes process data digitally available. Virtualized protection
provides a path to add and update functions without recreating the entire hardware architecture. The vPAC
Alliance helps connect those developments through an open, multi-vendor architectural model.

The Alliance’s presence in Chicago also reinforced that software-defined protection is becoming an ecosystem
conversation, not a single-vendor feature. Continued progress will depend on joint testing, reference architectures,
utility pilots and clear assurance boundaries across software, compute, networking and engineering tools.

THE TAKEAWAY

IEEE PES T&D 2026 showed a market responding to two forces at once: the need to deliver more electrical
capacity and the need to operate a more complex grid. The answer emerging from the event is not hardware or
software alone. It is a resilient, interoperable architecture that combines both. Virtualized protection, automation
and control fits naturally into that direction—and the vPAC Alliance is helping turn the concept into a deployable
multi-vendor ecosystem.

Sources and further reading

This public observation combines first-hand event notes with official event-program and technical-summary
material.

IEEE PES T&D 2026 - event overview

IEEE PES T&D 2026 technical program

IEEE PES T&D 2026 technical panel sessions

IEEE PES T&D 2026 exhibit-hall stage presentations
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https://ieeet-d.org/2026-chicago/
https://ieeet-d.org/2026-chicago/program-special-events/technical-program/
https://ieeet-d.org/2026-chicago/program-special-events/technical-program/panel-sessions/
https://ieeet-d.org/2026-chicago/stage-presentations/
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