
Data Center Main Power Distribution Box
and Sub-Power Distribution Box

Article Overview

The Main Power Distribution Box (MPDB) distributes incoming utility or generator power to sub-distribution

boxes, while Sub-Power Distribution Boxes (SPDBs) further distribute power to IT racks and equipment

within the data center.

Main Power Distribution Box (MPDB)

The MPDB is the primary hub for electrical power in a data center. It receives medium-voltage (MV) power

from the utility or on-site generators and steps it down via transformers to low-voltage (LV) levels suitable for

IT equipment . Key functions include:

o Power distribution: Directs electricity to multiple SPDBs or PDUs (Power Distribution Units) across the

facility .

o Protection: Houses circuit breakers, fuses, and protection relays to prevent overloads, short circuits, and

faults .

o Monitoring: Often includes metering and monitoring systems to track energy usage, voltage quality, and

load balancing .

o Redundancy: Supports dual or multiple power feeds to ensure continuous operation in case of a failure in

one path . The MPDB is typically located in a secure electrical room and serves as the backbone of the data

center's power distribution hierarchy.

Sub-Power Distribution Box (SPDB)

The SPDB is a secondary distribution unit that receives power from the MPDB and delivers it to specific

areas, such as server racks, cooling systems, or network equipment . Its main characteristics include:

o Localized distribution: Reduces the distance between power source and load, minimizing voltage drop and

improving efficiency .

o Circuit segmentation: Divides power into multiple circuits for individual racks or equipment groups,

allowing easier maintenance and fault isolation .

o Integration with PDUs: Often feeds into rack-mounted PDUs, which provide final power delivery to IT

devices .

o Flexibility: Can be modular or scalable to accommodate changes in rack density or power demand . SPDBs

are strategically placed throughout the data center to optimize power delivery and maintain redundancy.

Relationship Between MPDB and SPDB
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The MPDB and SPDB work together to create a tiered power distribution system:

o MPDB receives and conditions incoming power from utility or generators.

o SPDBs branch out from the MPDB, distributing power closer to the IT loads.

o PDUs or rack-level distribution then provide final delivery to servers and networking equipment . This

hierarchical approach ensures reliability, fault tolerance, and scalability, which are critical for maintaining

uptime in high-density data centers .

Summary

o MPDB: Centralized, high-capacity distribution, protection, and monitoring.

o SPDB: Localized, flexible distribution to racks and equipment, supporting redundancy and efficiency.

o Together, they form a robust, tiered electrical distribution system that supports continuous operation, high

power density, and compliance with data center standards .

A distribution board (also known as panelboard, circuit breaker panel, breaker panel, circuit breaker, electric

panel, fuse box or DB

Figure 1 provides a block diagram of an electrical distribution system showing the name and the typical

location of the

This equipment is used to distribute power to the downstream loads and to protect the power

Data centers are built around robust facility architecture and technical systems that support continuous,

high-performance IT

Comprehensive guide to data center electrical design. Learn about power distribution architectures, N+1 and

2N redundancy

The term "data center power" refers to the infrastructure, systems, and processes used to provide and

Get help from the new Server Room Sub-Distribution Configurator Busway or Remote Power Panel, IEC or

UL, with a constant focus

See the key elements of an effective data center electrical distribution system. Plus, see how to speed up your

time to

Common Applications of LV Distribution Boards LV distribution boards are often found in power utilities,

high-rise
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Introduction This white paper explores power distribution in the changing data center landscape, highlighting

the emerging trends

Learn more about how power is supplied to data centers through power transmission, voltage conversion,

The connection between the low-voltage main distribution board and the sub-distribution panels is via

Understand distribution boxes (DB boxes) in 5 minutes. Learn about types, components, functions, and uses.

Find

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

The power distribution boxes deliver electricity from the main electrical main to other circuits.

Executive summary For data centers, hospitals and other mission-critical applications, the reliability and

resilience of power
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