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Article Overview

A data center power distribution box layout typically follows a hierarchical, redundant design from utility
input to IT racks, incorporating transformers, switchgear, UPS, and PDUs with clear single-line or multi-line
schematics.

Core Layout Structure

o Utility Input and Medium-Voltage Switchgear Data centers usually receive medium-voltage (MV) power
from the utility, which is routed through MV switchgear for protection and control. This switchgear serves as
thefirst point of distribution and allows isolation of faults without affecting the entire facility .

o Transformers (MV/LV) MV power is stepped down to low-voltage (LV) levels suitable for IT equipment
and infrastructure loads. Transformers are typically three-phase and may be located in dedicated rooms or
integrated into prefabricated solutions like eHouses or skids .

0 Low-Voltage Switchboards and UPS Integration LV switchboards distribute power to critical and
non-critical loads. For critical IT loads, UPS systems provide backup and power conditioning. Common
topologies include 2N (System plus System) for full redundancy, N+1, or block redundant designs, depending
on the desired reliability and utilization .

o Power Distribution Units (PDUs) and Rack-Level Distribution PDUs or busways deliver power directly to
server racks. In dual-corded IT equipment, two independent PDUs supply each rack to ensure redundancy.
Remote Power Panels (RPPs) may be used to extend distribution closer to racks while maintaining fault
isolation .

Redundancy and Reliability Considerations

o Tier-Based Design: Tier |1l and IV data centers require physically separated redundant paths (Side A and
Side B) to prevent asingle failure from affecting critical loads .

0 System Topologies:

0 2N (System plus System): Two independent systems feed the critical load; maximum utilization is 50% per
system .

0 Shared Redundant (3N/2, 4N/3): Multiple systems feed fewer loads to improve utilization (66-75%) while
maintai ning redundancy .

0 Block Redundant: Uses static transfer switches to shift loads between active and reserve UPS, allowing
higher utilization (up to 80%), .

Schematic Representation

0 Single-Line Diagrams. Represent all phases, neutral, and ground as a single line connecting major
components like breakers, transformers, and PDUs. Useful for high-level planning .

Page 1/3



-
pc 3
[ 3
-

Data Center Power Distribution Box
= SOLAR o | qyout Design

-

o Five-Line Diagrams: Show all three phases, neutral, and ground separately, providing detailed insight into
ground faults, circulating currents, and phase-specific issues.

Practical Layout Tips

0 Segregate IT and non-IT loads to optimize fault isolation and maintenance.

0 Place UPS and PDUSs close to racks to minimize voltage drop and cable |osses.

0 Consider prefabricated solutions (skids or eHouses) for faster deployment and pre-tested interconnections .

o Plan for expandability: Include spare capacity in switchboards and PDUs to accommodate future I'T growth .
Summary

A well-designed data center power distribution box layout ensures high reliability, redundancy, and efficiency.
It integrates utility input, transformers, LV switchboards, UPS, PDUs, and rack-level distribution with clear

schematics, while adhering to Tier-based redundancy standards. Proper planning balances availability,
utilization, and energy efficiency, ensuring continuous operation of critical 1T and infrastructure loads .

The main objective is to support data center electrical distribution designers by providing an example of a
fully designed low voltage

Our pod design removes all transformers and power distribution units from the datacenter floor. Instead, we
use a hot

A technical guide to power distribution system design for data centers and mission-critical facilities --
covering

Few things are as important to the running of data centers as power. Without power, no data center could
The guide covers power supply chains, switchgear, transformers, UPS systems, rack

The modular power distribution system is shown to be particularly advantageous in practical data centers
where layout is not

Effective data center power design is the foundation for optimizing performance, minimizing disruptions, and
mitigating

Executive summary For data centers, hospitals and other mission-critical applications, the reliability and
resilience of power
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The complete technical guide to data center power planning -- validated load calculations for 1T, UPS,
cooling, and

This solution integrates power supply and distribution units, UPSs, lithium batteries, air conditioners, and fire
extinguishing systems

-- System Plus System Topology October 19, 2020 Slide 4 System Plus System System plus System (aka 2N)
topology utilizes two

In this guide we will examine engineering principles for data center electrical planning, discuss practical
design

Executive Summary This guide provides an overview of best practices for energy-efficient data center design
which spansthe

Loading... - datacenterinfo.com ... Loading...

Data Center Power Distribution Example Power Flow. Photo: TestGuy. In the modern age of information
technology,

This guide concludes with a section on metrics and benchmarking values by which a data center and its
systems energy efficiency
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