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Power	Distribution	&	Redundancy	Planning

Why	This	Sits	Alongside	Rack	and	Hardware	Planning

Power	distribution	is	the	layer	that	connects	facility-level	electrical	infrastructure	(UPS,	switchgear,	generators)	to	the	rack	and,
ultimately,	to	individual	pieces	of	hardware.	Every	redundancy	promise	made	at	the	facility	level	(N+1,	2N)	is	only	as	good	as	its
implementation	at	the	rack	PDU	—	this	is	where	that	promise	is	either	delivered	or	quietly	broken.

Redundancy	Notation,	Applied	at	the	Rack	Level

N	—	exactly	the	capacity	needed,	no	spare.	A	single	PDU	per	rack	with	no	path	diversity.

N+1	—	one	additional	unit	of	capacity	beyond	what’s	needed,	typically	implemented	at	the	facility	power	path	level	(e.g.,
an	extra	UPS	module),	but	if	the	rack	itself	has	only	a	single	PDU,	the	rack	remains	a	single	point	of	failure	regardless	of
upstream	redundancy.

2N	—	a	fully	mirrored,	independently-sized	duplicate	system.	At	the	rack	level,	this	means	two	PDUs,	each	fed	from	a	fully
independent	power	path	(separate	UPS,	separate	switchgear,	ideally	separate	utility	feed	segment),	each	individually
capable	of	carrying	the	full	rack	load	alone.

The	critical	point	for	rack-level	design:	facility-level	redundancy	(2N	UPS	plant)	delivers	no	benefit	to	a	rack	with	only	a	single
PDU	and	single-corded	equipment.	Redundancy	must	be	continuous	from	utility	to	chip,	and	the	rack/PDU/equipment	layer	is	where
this	chain	is	most	often	broken	by	oversight	rather	than	design	intent.

PDU	Types

PDU	Type Description Best	Suited	To

Basic	PDU Simple	power	strip,	no	monitoring Low-criticality	or	lab/test	environments	—
rarely	appropriate	for	production	Tier	II+
facilities

Metered	PDU Displays	or	reports	aggregate	power	draw Basic	capacity	tracking	without	per-outlet	detail

Monitored/Switched	PDU Per-outlet	power	monitoring	and	remote	on/off
control

Production	environments	requiring	granular
capacity	data	and	remote	power-cycling
capability

Intelligent	PDU	with	environmental	sensors Adds	temperature/humidity	sensing	at	the	rack Facilities	integrating	rack-level	environmental
data	into	DCIM	platforms

Vertical	(Zero-U)	vs.	Horizontal	PDUs

Vertical/Zero-U	PDUs	mount	in	the	rear	channels	of	the	rack,	running	the	full	height,	consuming	no	usable	rack	unit	(U)
space	—	the	dominant	choice	in	modern	high-density	racks	where	every	U	of	front	rack	space	is	valuable.

Horizontal	PDUs	mount	in	a	standard	1U	or	2U	rack	position	—	simpler	and	sometimes	lower	cost,	but	consume	usable
rack	space	and	are	less	common	in	new	high-density	designs.



Designing	the	A/B	Power	Path

For	any	facility	above	Tier	I,	the	standard	architecture	feeds	two	independent	PDUs	per	rack	(commonly	labelled	“A”	and	“B”),	each
sourced	from	a	fully	separate	upstream	power	path:

1.	 Dual-corded	equipment	(most	enterprise	servers,	switches,	and	storage	arrays)	connects	one	power	supply	to	PDU	A
and	the	other	to	PDU	B	—	ensuring	the	loss	of	either	path	does	not	interrupt	operation.

2.	 Single-corded	equipment	(some	legacy	or	lower-cost	devices)	can	only	connect	to	one	path,	creating	a	single	point	of
failure	for	that	specific	device	regardless	of	overall	rack	design	—	this	should	be	flagged	explicitly	in	your	capacity	and	risk
documentation,	not	silently	accepted.

3.	 Load	balancing	across	A	and	B	—	a	common	design	error	is	loading	PDU	A	and	PDU	B	unevenly;	in	a	genuine	failure
of	one	path,	the	surviving	path	must	be	able	to	carry	the	entire	rack	load,	so	provisioning	must	plan	for	full-load	failover
capacity	on	each	path,	not	just	average-case	combined	load.

Circuit	Sizing	and	Derating

Electrical	circuits	are	typically	derated	for	continuous	load	(commonly	to	80%	of	rated	breaker	capacity	for	continuous
data	centre	loads,	though	this	must	be	verified	against	applicable	local	electrical	code)	—	capacity	planning	must	use	this
derated	figure,	not	the	nameplate	breaker	rating.

As	equipment	refreshes	increase	per-rack	power	draw	over	a	facility’s	lifetime	(a	well-documented	industry	trend),	circuit
and	PDU	capacity	should	be	planned	with	headroom	against	your	Space	Utilisation	growth	model,	not	just	current-day
load.

Coordinating	Power	Redundancy	with	Cooling	Redundancy

A	rack	with	2N	power	but	only	N	cooling	(or	vice	versa)	has	a	redundancy	gap	—	a	cooling	failure	can	force	a	load	shed	or
shutdown	even	though	power	redundancy	was	fully	intact.	Redundancy	level	should	be	planned	as	a	single,	coordinated	decision
across	power	and	cooling	for	a	given	Tier	target,	not	decided	independently	by	separate	electrical	and	mechanical	design	teams.
See	our	Cooling	Systems	guide	for	the	mechanical	side	of	this	coordination.

A	Power	Distribution	Design	Checklist

Rack	redundancy	level	(N,	N+1,	2N)	matches	the	facility’s	target	Tier	and	is	implemented	consistently	from	utility	to	rack
PDU

Dual-corded	equipment	connects	to	genuinely	independent	A/B	power	paths

Single-corded	equipment	risk	is	explicitly	documented,	not	silently	accepted

Each	power	path	is	provisioned	to	carry	full	rack	load	alone	in	a	failover	scenario

Circuit	sizing	accounts	for	continuous-load	derating	per	applicable	electrical	code

PDU	outlet	type	and	count	matched	to	current	and	near-term	future	equipment	power	connectors

Power	and	cooling	redundancy	levels	are	coordinated	to	the	same	Tier	target

How	Athena	Rack	Supports	Power	Distribution	Design

Our	PDU	range	spans	basic	metered	units	through	intelligent,	per-outlet	monitored	PDUs	with	environmental	sensors,	in	both	zero-
U	and	horizontal	form	factors	—	specified	to	integrate	with	common	DCIM	platforms	so	your	rack-level	power	data	feeds	directly	into
facility-wide	capacity	and	redundancy	tracking.

Related	Resources

Rack	Design	&	Selection	Guide	—	PDU	mounting	and	rack	depth	considerations

Cooling	Systems	Guide	—	coordinating	cooling	redundancy	with	power	redundancy



Space	Utilisation	&	Capacity	Planning	—	power	capacity	as	one	of	the	three	binding	constraints

Hardware	Compatibility	&	Selection	Guide	—	power	connector	types	and	dual-corded	equipment


