Special Issue on Power Electronics for AI Data Centers: Architectures, Stability, Control
AI data centers are emerging as a new class of converter-dominated facilities, where power delivery is becoming a major bottleneck to scalability, efficiency, and reliable operation. Driven by the rapid growth of AI training and inference workloads, next-generation facilities are evolving toward extreme rack power density, increasingly synchronized load behavior, and deeply layered power delivery architectures spanning grid interconnection, UPS/BESS-supported facility systems, rack-level conversion, and point-of-load regulation. Compared with conventional data centers, AI-oriented facilities exhibit sharper and more correlated power excursions, tighter coupling among power delivery, protection constraints, energy buffering, thermal limits, and upstream grid conditions, and greater system-level sensitivity to interactions among cascaded and networked converters. These characteristics expose the limitations of conventional design margins, isolated converter tuning practices, and traditional server power architectures. Stable and efficient operation can no longer be ensured at the component level alone but increasingly depends on system-level understanding and co-design of converter interactions, coordinated control, architectural choices, and constrained operation across multiple temporal and spatial scales. Meanwhile, growing needs for flexibility, demand response, and stressed-grid operation are moving data centers from passive electricity consumers toward increasingly grid-interactive digital infrastructures. This Special Issue aims to bring together recent advances in power electronic systems for AI data centers, with particular emphasis on converter architectures, modeling, stability, control, protection, energy buffering, and system-level design. Contributions addressing fundamental converter interaction mechanisms, new power conversion architectures, coordinated control, constraint-aware operation, and experimentally validated design methodologies are particularly encouraged. The Special Issue seeks to bridge advances at the device, converter, and system levels toward scalable, stable, efficient, and resilient power delivery for next-generation AI data centers.
	· High-Density and Hybrid AC/DC Power Architectures: AC, DC, and hybrid AC/DC architectures; HVDC distribution; facility-to-rack power conversion; converter placement and integration; high-density and high-efficiency power delivery.
· Medium-Voltage Interfaces and Solid-State Transformers: SSTs, medium-voltage converters, high-frequency isolated conversion, modular/multilevel converters, insulation, thermal design, and protection for AI data-center power delivery.
· Stability and Converter Interaction: Small- and large-signal stability, impedance-based analysis, synchronization, resonance and oscillation mechanisms, cascaded-converter interactions, and grid–data-center interactions.

	· Converter Control, Coordination, and Optimization: Advanced control of grid-interface, facility-level, rack-level, and point-of-load converters; coordinated and distributed control; impedance shaping; virtual damping/inertia; adaptive and data-driven control; and architecture-aware parameter optimization.
· Energy Buffering and Multi-Timescale Power Management: Capacitors, supercapacitors, UPS, BESS, transient power support, power smoothing, ride-through, and coordinated energy management under fast AI workload dynamics.
· Protection, Reliability, and Constraint-Aware Operation: Solid state circuit breakers, Current limiting, protection coordination, fault ride-through, saturation and switching constraints, reliability-aware control, and resilient operation.


All submissions should be made through Manuscript Central at http://mc.manuscriptcentral.com/jestpe-ieee.  The cover page should be clearly marked with “Special Issue on Stability, Control, and Co-Design of AI Data Center Power Systems” and the appropriate manuscript type should be selected when uploading the submission.  Manuscripts submitted for this special issue will be handled by the guest editorial board outlined below.  For more information on special issues and electronic submissions, please go to http://www.ieee-pels.org/publications/jestpe.
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Proposed Timeline

	· 24 Sep. 2026: Call for papers to IEEE JESTPE Editorial Office
	· 15 July. 2027: Manuscript forwarded to IEEE for publication

	· 15 Feb. 2027: Manuscript submission deadline
	· 30 July. 2027: Special Issue appears in IEEE JESTPE

	· 15 May. 2027: Final acceptance notification
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