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Low-loss construction scheme for PDU
power distribution unit

Overview
Data Center Electrical Planning: Reliable Power Supply | Distribution. Microsoft has
adopted a direct three-phase 480 V AC distribution to the rack, redu.

Key Takeaways
A low-loss PDU design focuses on minimizing conversion stages, using high-efficiency
transformers, optimized busbar layouts, and smart monitoring to reduce energy
losses and improve reliability.Key Principles for Low-Loss PDU Design
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1. Minimize Power Conversion Stages Reducing the number of voltage conversions
from utility to rack-level power significantly lowers energy losses. Modern data
centers often use higher distribution voltages (e.g., 480 V or direct-to-DC) to feed
PDUs directly, bypassing intermediate transformers and UPS stages where possible,
which reduces conversion losses and improves overall efficiency . 2. High-Efficiency
Transformers Floor-mounted PDUs with high-efficiency isolation transformers can
improve energy efficiency by 2–3% compared to generic transformers. Selecting
transformers with low core and copper losses is critical, especially in high-density
environments . 3. Optimized Busbar and Conductor Design Using low-resistance
busbars and properly sized conductors reduces voltage drop and resistive losses.
Encapsulated or insulated busbar systems, such as ABB's MNS range, provide arc
suppression and high reliability, while maintaining low-loss current distribution .
Labyrinth-style connections and plug-in capabilities further enhance safety and
reduce energy dissipation. 4. Smart PDU Monitoring Intelligent PDUs allow real-time
monitoring of current per outlet, enabling identification of underutilized or high-loss
devices. This data supports capacity planning, load balancing, and early detection of
inefficiencies, which indirectly reduces energy waste . 5. Redundancy and Fault
Tolerance Designing PDUs with redundant paths and automatic transfer switching
ensures continuous operation while minimizing losses due to transient switching or
overload conditions. Properly engineered redundancy also allows for maintenance
without interrupting power delivery . 6. Thermal Management High-efficiency PDUs
generate less heat, reducing cooling requirements. Proper airflow and thermal design
around PDUs prevent additional energy losses from heat dissipation and improve
overall system efficiency .

Implementation Considerations
• Voltage Selection: Use higher distribution voltages to reduce current and resistive
losses.

• Transformer Choice: Select low-loss, high-efficiency transformers rated for the
expected load.

• Busbar Layout: Employ short, wide, low-resistance busbars with insulated
encapsulation.

• Monitoring: Deploy smart PDUs with per-outlet metering and remote control.

• Maintenance: Design for plug-in modules and easy replacement to avoid downtime.

• Compliance: Ensure adherence to IEC 61641 and other relevant safety standards
for arc fault protection .
Summary
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A low-loss PDU construction scheme combines high-efficiency transformers,
optimized busbar design, minimal conversion stages, smart monitoring, and proper
thermal management. By integrating these strategies, data centers can reduce
electrical distribution losses (typically 10–12% of total energy), improve reliability,
and support high-density, energy-efficient operations .
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Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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