
Low Loss Hot-Swap Power Distribution
Unit

Article Overview

Low Loss Hot-Swap PDUs enable continuous, efficient power delivery with minimal downtime, supporting

modular upgrades, fault tolerance, and intelligent monitoring.

Overview

Low Loss Hot-Swap PDUs are designed to distribute power efficiently while allowing modules or UPS units

to be replaced or upgraded without interrupting operations. They are critical in modern data centers, AI

workloads, and telecom environments where high power density and reliability are essential . By minimizing

I2R losses and optimizing voltage distribution, these PDUs improve overall energy efficiency and reduce

operational costs .

Key Features

1. Hot-Swap Capability: Modules can be replaced or upgraded without shutting down the system, ensuring

continuous operation. This is achieved through floating ground architectures and hot-swap controllers that

manage inrush current and protect against overvoltage, undervoltage, overcurrent, and short circuits . 2. Low

Loss Design: High-voltage DC (HVDC) architectures, such as 800V or +-400V systems, reduce copper usage

by up to 45% and improve efficiency by 5% compared to traditional 50V DC systems . Transitioning from

12V to 48V or higher distribution voltages also minimizes resistive losses in server racks . 3. Modular and

Scalable: Modular PDUs allow easy expansion and upgrades. Redundancy strategies like N+1, 2N, or 2N+1

ensure backup power paths, reducing downtime and improving fault tolerance . This modularity supports

growing power demands without disrupting operations. 4. Intelligent Monitoring and Control: Advanced

PDUs provide real-time telemetry, including voltage, current, and power monitoring. Integration with I2C or

PMBus interfaces enables digital control, load balancing, and predictive maintenance, reducing unplanned

outages by up to 25% and service interruptions by 40% . 5. Protection Mechanisms: Hot-swap PDUs

incorporate overcurrent, overvoltage, short-circuit, and surge protection, often using integrated devices like

hot-swap controllers, opto-isolators, and e-fuses to safeguard sensitive electronics . Maintenance bypass units

allow UPS systems to be serviced without interrupting power delivery .

Applications

o Data Centers: High-density AI and HPC racks requiring continuous, efficient power distribution.

o Telecom Infrastructure: Redundant power paths for critical network equipment.

o Industrial and Edge Computing: Systems needing modular, fault-tolerant power solutions with minimal

downtime.
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Benefits

o Continuous Operation: Hot-swap and modular design prevent downtime during maintenance.

o Energy Efficiency: Reduced copper usage and higher voltage distribution lower losses.

o Scalability: Easily add or upgrade modules as power demands grow.

o Enhanced Reliability: Redundant paths and intelligent monitoring improve uptime.

o Safety and Protection: Integrated protection mechanisms safeguard equipment and personnel. Low Loss

Hot-Swap PDUs represent a critical evolution in power distribution, combining efficiency, reliability, and

flexibility to meet the demands of modern high-performance and mission-critical environments .

This versatile device can be used as a Hot Swap, Load Sharing / High Availability or Power Path Controller

FlexPDUs (Power Distribution Units) are flexible mounting multiway socket blocks for easy connection of

multiple loads either as free

Hot-Swap Topologies The two system-power levels commonly found in high-availability systems, -48 V and

+12 V, use

Optimize industrial power systems with hot-swap controllers that enable safe live insertion and removal of

boards without disrupting

Modern PDUs support single-phase or three-phase power, with the latter offering more efficient distribution

by reducing heat and

These offer more protection features than power distribution switches. Most of the power distribution switches

does

However, many rechargeable battery-powered devices face power interruptions during battery replacement,

leading to

o Power-distribution unit (PDU): The PDU distributes power generated by the solar panels and battery to the

various subsystems and

Reliable power distribution with local and remote outlet-level power monitoring options offer quick access to

critical power usage

Provide all Metered or Switched PDU features, plus dual AC inputs and an Automatic Transfer Switch to

provide redundant power to
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The MP5990 is designed to work as a hot-swap protection device in conjunction with the multi-phase MP5991

for applications

The Eaton FlexPDU is a basic function power distribution unit with a short power cable for easy, close

mounting to a UPS. The Eaton

Introduction The LTC4350 Hot Swap (TM) and load share controller is a powerful tool for developing high

availability

Power distribution The no hassle solution for improving availability and adding flexibility for single phase

UPSs.

simplified hot-swap circuit consists of a hot-swap controller, an external current-sense resistor and a power

MOSFET. During system

With precise current monitoring, fast response times and configurable protection, our hot-swap controllers

ensure robust and

Web: https://www.morwarreconst.co.za
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