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The Shift from AC to DC in Al Data Centers

Al data centers are pushing electrical infrastructure to its limits. The traditional AC power chain is no longer optimal for GPU-driven workloads. A DC-native architecture using Infinity Turbine’s Cluster
Mesh system offers a path to higher efficiency, lower costs, and scalable modular power—potentially saving tens of millions per year at hyperscale.

The Shift from AC to DC in Al Data Centers

Modern hyperscale data centers—especially those designed for Al and GPU workloads—are fundamentally DC environments. Every GPU ultimately operates on low-voltage DC, yet most facilities still
rely on a legacy AC distribution chain that introduces multiple conversion stages and associated losses.

A typical AC architecture includes:

Utility AC — Medium Voltage Distribution = Transformer - UPS (AC—DC—AC) — PDU — Server PSU (AC—DC) — Voltage Regulators

Each step introduces inefficiencies. In fact:

- Electrical distribution losses alone can account for 10-12% of total energy consumption ([ENERGY STAR][1])

- Total conversion chains can result in ~12% energy lost as heat ([Reuters][2])

« End-to-end efficiency in some systems can drop to ~79% ([Eaton][3])

This lost energy is paid for twice: once as wasted electricity and again as additional cooling load.

Infinity Turbine Cluster Mesh as a DC Power Source

The Infinity Turbine Cluster Mesh system introduces a fundamentally different architecture:

Direct DC generation at the source, using modular supercritical CO2 turbine systems or equivalent thermal-to-electric conversion.
Instead of producing AC and converting it repeatedly, the system delivers DC directly into a shared bus or localized power island.
Core Architecture

Cluster Mesh DC Power Flow:

* Thermal input (waste heat, natural gas, solar thermal)

+ Cluster Mesh turbine modules

« Direct DC output (high-voltage DC bus)

« Battery or DC buffer integration

+ Rack-level DC-DC conversion

* GPU chipset voltage regulation

This approach eliminates multiple conversion steps and aligns power delivery with the actual needs of Al hardware.

Why DC Architecture Is Gaining Momentum

Recent industry developments confirm this shift. High-voltage DC (such as 800 VDC systems) is emerging as a preferred architecture because it:
+ Reduces conversion stages

« Improves efficiency by 8-12%

« Lowers infrastructure complexity and cooling demand ([TechRadar][4])

This aligns directly with the Cluster Mesh concept: modular, distributed, DC-native generation close to the load.

Efficiency Gains and Loss Reduction

Conventional AC System Loss Breakdown

Typical losses include:

+ UPS inefficiency: 6-10% loss ([CSE Magazine][5])



Copyright 4/11/202 Infinity Turbine LLC

4/11/2026



Architecture Comparison Table
100 MW Hyperscale GPU Data Center

Attribute

Primary P’o;v:r ;orrinii g
Conversion Steps

Electrical Efficiency
Conversion Losses

UPS Requirement

Transformer Dependence

Cooling Load

Modularity
Resilience Model
Integration with Batteries

Estimated Annual Energy Cost (100 MW)

Estimated Annual Savings

Infinity Turbine Cluster Mesh

Direct DC generation

Minimal (DC-DC only near load)
95% system achievable

~5-10%

Reduced or eliminated

Reduced

Lower (less heat rejection)

High (cluster mesh scaling)

Distributed power islands

Native DC coupling

$70M-$78M

Conventional MV AC— UPS— PSU
AC generation and distribution
Multiple (AC-DC—AC-DC)
~79-90% typical

~10-20%

Required (double conversion)
High e .
Higher (conversion heat)
Medium (centralized systems)
Centralized redundoncy (2N)
Requires conversion layers
$87M+

Baseline
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