
New Communication Power System for
Supercomputing Centers

Article Overview

Next-generation supercomputing centers are adopting high-voltage DC power delivery, AI-driven power

scheduling, and advanced networking to optimize efficiency, density, and communication performance.

High-Voltage DC Power Delivery

Modern AI and HPC data centers face exponentially increasing power demands, with rack densities exceeding

50-150 kW due to multi-GPU clusters and large-scale neural network workloads. Traditional AC power

distribution introduces multiple conversion stages, resistive losses, and thermal bottlenecks, limiting efficiency

and scalability. To address this, 800VDC power delivery architectures are being implemented, transmitting

high-voltage DC directly to racks. This reduces current, minimizes resistive losses, and allows smaller,

thermally manageable conductors. Rack-mounted high-efficiency converters step down 800VDC to 50VDC

for server backplanes, eliminating conventional AC power supplies and achieving 97-98% efficiency at the

rack level, with end-to-end efficiency reaching 92-95% compared to 78-85% for AC-coupled systems .

AI-Driven Power and Communication Optimization

Emerging research in space-based and terrestrial supercomputing centers emphasizes intelligent power

scheduling to maximize communication window utilization. Algorithms can dynamically allocate power to

communication subsystems, enhancing throughput and quality of service. For example, in non-geostationary

space-based data centers, optimized power scheduling increased communication window readiness by 82.8%

and window utilization by 55.9%, demonstrating the potential of AI-driven power management for

high-capacity data transmission .

Advanced Networking Integration

High-performance supercomputing centers are integrating next-generation networking technologies to

complement power innovations. Solutions like NVIDIA BlueField-4 DPUs, Quantum-X Photonics InfiniBand

switches, and high-capacity data center fabric switches enable efficient, low-latency communication while

offloading networking, storage, and security tasks from CPUs and GPUs. These systems reduce operational

costs, improve energy efficiency, and support AI workloads at scale. For instance, modular network

architectures with 400G-800G pluggable optics and AI-enabled automation enhance reliability and throughput

for HPC and AI clusters .

Practical Implications for Supercomputing Centers

o Energy Efficiency: HVDC and AI-driven power management reduce conversion losses and cooling
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requirements.

o Scalability: High-voltage DC and modular networking support dense GPU clusters and future AI workloads.

o Reliability: Fewer conversion stages and AI-enabled monitoring improve operational stability.

o Communication Performance: Optimized power allocation and high-capacity networking maximize data

throughput for HPC and AI applications.

Conclusion

The next-generation communication power systems for supercomputing centers combine 800VDC power

delivery, AI-driven power scheduling, and advanced networking to meet the demands of high-density AI and

HPC workloads. These innovations enhance efficiency, reliability, and communication performance, enabling

supercomputing centers to scale effectively while reducing operational costs and environmental impact .

The new flagship system of the Stuttgart-based supercomputing center will support

JUPITER will be the world''s most advanced and versatile exascale system for high

Now, leveraging this formidable computing power, the nation''s national supercomputing network has

officially gone live,

Quantum-centric supercomputing is a revolutionary approach to computer science that combines quantum

computing

Supercomputing in Europe Supercomputer Alps at CSCS in Lugano, Switzerland Several centers for

supercomputing exist across

Financing was facilitated by the Gauss Centre for Supercomputing (GCS), the alliance of Germany''s three

national

The system, designed by the J&#252;lich Supercomputing Centre (JSC) and in collaboration with the

EuroHPC Joint

NVIDIA today kickstarted the next generation of AI with the launch of the NVIDIA Rubin platform,

comprising six new

Its unprecedented speed set a new standard for supercomputing. After it was decommissioned, it was

Quasi-opportunistic supercomputing aims to provide a higher quality of service than opportunistic grid
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computing by achieving more

With the rise of big data, artificial intelligence and a new generation of information technology, society needs

more

LineShine is installed at the National Supercomputing Centre in Shenzhen (NSCS), China, and was built by

the

Ahead of the Supercomputing 2025 conference next week in St Louis, HPE is giving us a sneak peek into the

High-performance computing (HPC) as a term arose after the term &quot;supercomputing&quot;.  HPC is

sometimes used as a synonym for

Six new chips, one AI supercomputer: The six-chip architecture and how GPUs, CPUs, networking, and

infrastructure

The management of datacenter power and energy involves actively modulating power draw, eliminating

inefficiencies, or introducing

Web: https://bssoda.pl
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