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Many	data	center	owners	and	others	believe	that	commissioning	takes	place	only	in	the	last	days	before	a	facility	
enters	into	operation.	In	reality,	commissioning	should	begin	at	project	inception	and	continue	through	the	life	of	
the	data	center	(see	Figure	1).		

	

Figure	1	

	

Uptime	Institute’s	extensive	experience	reveals	that	many	of	the	problems,	and	subsequent	consequences,	
observed	in	operational	facilities	could	have	been	identified	and	remediated	during	a	thorough	commissioning	
process.	Rigorous,	comprehensive	Level	5	commissioning	reduces	initial	failure	rates,	ensures	that	the	data	center	
functions	as	designed,	and	verifies	facility	operations	capabilities.		

Commissioning:		

¥ Verifies	that	equipment	and	systems	operate	as	designed		

¥ Provides	a	baseline	for	how	the	facility	should	perform		

¥ Affords	the	best	opportunity	for	Operations	to	become	familiar	with	how	systems	operate	without	risking	
critical	IT	loads		

¥ Determines	the	performance	limits	of	a	facility	

COMMISSIONING	BASICS	

Many	organizations	have	tried	to	define	the	process	of	commissioning	using	terminology	that	categorizes	
commissioning	activities	in	five	levels.	Figure	2	outlines	these	Levels	and	sequences	the	required	activities.		

any data center owners and others 
believe that commissioning takes 
place only in the last days before a 
facility enters into operation. In reality, 
commissioning should begin at project 
inception and continue through the life 
of the data center (see Figure 1).

Uptime Institute’s extensive experience reveals that many of the problems, and subsequent consequences, 
observed in operational facilities could have been identified and remediated during a thorough 
commissioning process. Rigorous, comprehensive Level 5 commissioning reduces initial failure rates, 
ensures that the data center functions as designed, and verifies facility operations capabilities. 

Commissioning:
 

> Verifies that equipment and systems operate as designed 

> Provides a baseline for how the facility should perform 

> Affords the best opportunity for operations to become familiar with how systems operate without risking critical it loads 

> determines the performance limits of a facility

M

Commissioning ensures that the data center functions as designed throughout the life of the data center.˄ Figure 1
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Figure	2	

The	owner	should	initiate	the	commissioning	process	at	the	project	outset,	including	identifying	key	stakeholders	
to	take	part	in	the	program.	The	owner,	contractor,	architects	and	engineer,	Operations,	and	the	commissioning	
agent	(CxA)	are	usually	the	most	critical	stakeholders	on	any	project.	Ideally	the	CxA	is	an	independent	third	party	

and	is	responsible	for	planning	and	executing	of	the	entire	commissioning	process.	The	CxA	should	ensure	that	the	
roles	and	responsibilities	of	the	other	stakeholders	are	balanced	and	well	documented.	

	

PRE-DESIGN	PHASE	

Pre-design	phase	commissioning	begins	with	selection	of	a	CxA	through	a	request	for	proposal	(RFP).	During	the	
pre-design	phase,	the	owner,	Engineers-of-Record,	Operations,	and	the	CxA	identify	the	owner’s	project	
requirements	(OPR)	for	the	data	center.	Figure	3	lists	each	participant	in	data	center	design,	construction,	and	
commissioning	and	denotes	responsibility	for	pre-design	phase	tasks.		

	

Figure	3	

These	tasks	include	developing	a	project	schedule	that	includes	commissioning,	creating	a	budget,	outlining	a	
commissioning	plan,	and	documenting	the	OPR	and	basis	of	design	(BOD).	Selecting	the	CxA	in	the	pre-design	
phase	allows	it	to	help	develop	the	OPR	and	BOD,	the	commissioning	program,	the	budget,	and	schedule.		

DESIGN	AND	PRE-CONSTRUCTION		

The	design	and	pre-construction	phases	are	commonly	blended	into	a	design/build	format	in	which	some	activities	
are	completed	concurrently	(see	Figure	4).	At	this	time,	the	CxA	will	take	the	lead	in	developing	the	commissioning	
plan,	which	is	the	heart	of	the	commissioning	program.	Other	stakeholders	should	review	and	participate	in	the	
approval	of	the	final	commissioning	plan.		

	

COMMISSIONING 
BASICS
Many organizations 
have tried to define 
the process of 
commissioning 
using terminology 
that categorizes 
commissioning 
activities in five levels 
(see Figure 2). 

PRE-DESIGN PHASE

Pre-design phase 
commissioning begins with 
selection of a CxA through 
a request for proposal 
(RFP). During the pre-
design phase, the owner, 
Engineers-of-Record, 
Operations, and the CxA 
identify the owner’s project 
requirements (OPR) for the 
data center (see Figure 3).

DESIGN AND 
PRE-CONSTRUCTION

The design and pre-
construction phases are 
commonly blended into 
a design/build format in 
which some activities are 
completed concurrently 
(see Figure 4). At this 
time, the CxA will take 
the lead in developing 
the commissioning plan, 
which is the heart of the 
commissioning program. 
Other stakeholders should 
review and participate in 
the approval of the final 
commissioning plan. 

The owner 
should initiate the 
commissioning process 
at the project outset, 
including identifying 
key stakeholders to take 
part in the program. 
The owner, contractor, 
architects and engineer, 
Operations, and the 
commissioning agent 
(CxA) are usually 
the most critical 
stakeholders on any 
project. Ideally the CxA 
is an independent third 
party and is responsible 
for planning and 
executing of the entire 
commissioning process. 
The CxA should 
ensure that the roles 
and responsibilities of 
the other stakeholders 
are balanced and well 
documented.

These tasks include 
developing a project 
schedule that includes 
commissioning, creating 
a budget, outlining a 
commissioning plan, 
and documenting the 
OPR and basis of design 
(BOD). Selecting the CxA 
in the pre-design phase 
allows it to help develop 
the OPR and BOD, the 
commissioning program, 
the budget, and schedule.

˄ Figure 2

˄ Figure 3

˅ Figure 4

	

Figure	4	

The	overall	commissioning	plan	generally	includes:	

¥ Scope		

¥ General	schedule		

¥ Documentation	requirements	

¥ Risk	identification	and	mitigation	plans	

¥ Required	resources		

¥ Identification	of	the	means	and	methods	for	testing.	

¥ Design	review	for	concurrence	with	the	OPR	and	planned	operations									

CONSTRUCTION		

The	focus	of	commissioning	moves	from	developing	plans	to	execution	during	construction,	with	team	members	
executing	Level	1-3	activities.	At	the	same	time,	the	operations	team	and	the	CxA	develop	scripts	for	Level	4	and	
Level	5	(see	Figure	5),	with	assistance	and	review	from	other	team	members.	In	addition	to	these	tasks,	the	CxA	
must	also	

¥ Verify that circuit breakers are set in accordance with the short circuit and breaker coordination and arc 

The overall commissioning plan 
generally includes:

> Scope 
> General schedule 
> Documentation requirements
> Risk identification and 

mitigation plans
> Required resources 
> Identification of the means and 

methods for testing
> Design review for concurrence 

with the OPR and planned 
operations

Uptime Institute notes that Level 5 commissioning includes prescribed tasks to be 
performed in logical order.

During the pre-design phase, the project owner initiates commissioning, selects the CxA, 
and participates in building the commissioning team and budget.

The design and pre-construction phases are commonly blended — some activities are 
completed concurrently.
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CONSTRUCTION

The focus of 
commissioning moves 
from developing 
plans to execution 
during construction, 
with team members 
executing Level 1-3 
activities. At the same 
time, the operations 
team and the CxA 
develop scripts for 
Level 4 and Level 5 
(see Figure 5), with 
assistance and review 
from other team 
members.

In addition to these 
tasks, the CxA must also

> Verify that circuit 
breakers are set in 
accordance with 
the short circuit and 
breaker coordination 
and arc flash study

> Ensure that 
the building 
management system 
(BMS) functions at a 
basic level to support 
Level 4 and Level 
5 commissioning 
activities

Throughout 
construction, the CxA 
monitors progress 
to ensure that the 
installations conform 
to the OPR.
Once construction of 
the data center has 
been substantially 
completed, the CxA 
will lead the team 
through Levels 4 and 5 
commissioning. 

The purpose of 
these activities is to 
ensure that individual 
systems and the full 
data center ecosystem 
function as they were 
intended in the design 
and OPR documents 
(see Figure 6).

FUTURE INSTALLATIONS

In data centers that are built to be scalable, it is 
imperative that commissioning be just as rigorous for the 
follow-on infrastructure deployments to minimize risk to 
the facility. Commissioning activities undoubtedly add 
risk to the data center, especially where infrastructure 
systems are shared and supporting critical IT loads. 

During re-commissioning or incremental 
commissioning, the Operations should be working 
in very close collaboration with the commissioning 
team. It is also critical that service owners receive 
adequate notice about the schedule, duration, risk, and 
countermeasures in place for the re-commissioning 
activities to gain concurrence from IT end users.

flash study	

¥ Ensure	that	the	building	management	system	(BMS)	functions	at	a	basic	level	to	support	Level	4	and	Level	
5	commissioning	activities	

Throughout	construction,	the	CxA	monitors	progress	to	ensure	that	the	installations	conform	to	the	OPR.		

	
Figure	5	

Once	construction	of	the	data	center	has	been	substantially	completed,	the	CxA	will	lead	the	team	through	Levels	
4	and	5	commissioning.		

The	purpose	of	these	activities	is	to	ensure	that	individual	systems	and	the	full	data	center	ecosystem	function	as	
they	were	intended	in	the	design	and	OPR	documents	(see	Figure	6).	

	

flash study	

¥ Ensure	that	the	building	management	system	(BMS)	functions	at	a	basic	level	to	support	Level	4	and	Level	
5	commissioning	activities	

Throughout	construction,	the	CxA	monitors	progress	to	ensure	that	the	installations	conform	to	the	OPR.		

	
Figure	5	

Once	construction	of	the	data	center	has	been	substantially	completed,	the	CxA	will	lead	the	team	through	Levels	
4	and	5	commissioning.		

The	purpose	of	these	activities	is	to	ensure	that	individual	systems	and	the	full	data	center	ecosystem	function	as	
they	were	intended	in	the	design	and	OPR	documents	(see	Figure	6).	

	

Level 5 commissioning should test fault 
tolerant features, even when fault tolerance 
may not be a project requirement. Uptime 
Institute recommends testing as many 
scenarios as possible—even beyond 
the scope of design—to provide key 
information to operations about how to 
respond when the facility does not function 
and/or respond as designed. All critical 
components and systems must be fully 
tested—representative testing should not 
be acceptable. 

Results from Level 4 and 5 
commissioning should be extrapolated 
to predict performance at extreme 
design temperatures and conditions. 
In addition, commissioning should be 
scheduled seasonally to verify operation 
in extreme ambient conditions.

 
Figure	7	
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Uptime	Institute	is	an	unbiased	advisory	organization	focused	on	improving	the	performance,	efficiency,	and	reliability	of	business	critical	
infrastructure	through	innovation,	collaboration,	and	independent	certifications.	Uptime	Institute	serves	all	stakeholders	responsible	for	IT	
service	availability	through	industry	leading	standards,	education,	peer-to-peer	networking,	consulting,	and	award	programs	delivered	to	
enterprise	organizations	and	third-party	operators,	manufacturers,	and	providers.	Uptime	Institute	is	recognized	globally	for	the	creation	and	
administration	of	the	Tier	Standards	&	Certifications	for	Data	Center	Design,	Construction,	and	Operations,	along	with	its	Management	&	
Operations	(M&O)	Stamp	of	Approval,	FORCSS®	methodology,	and	Efficient	IT	Stamp	of	Approval.		Visit	www.uptimeinstitute.com	for	more	
information.	
	

TURNOVER-TO-OPERATIONS 

The turnover-to-operations 
includes all activities 
associated with bringing 
the facility on line, 
including completing final 
documentation from Level 1-5 
commissioning and utilizing 
the results to finalize SOPs, 
MOPs, and EOPs.  

Soon after Level 4 and 5 
commissioning, the facility 
will become live and 
Operations must take all 
of the knowledge gained 
from the construction and 
commissioning phases to 
finalize the maintenance and 
operations programs. 
Operations must complete 
this work relatively quickly to 
minimize risk to the 
data center. 

The CxA should return 
approximately one year 
following the completion of 
commissioning to review the 
building operations and to 
resolve any items related to 
re-commissioning or seasonal 
commissioning efforts.

˄ Figure 5 ˄ Figure 7

˅ Figure 6

The operations team and the CxA develop scripts for Level 4 and Level 5. Commissioning should be performed any time new infrastructure is installed or there is a 
significant change to the configuration of existing infrastructure.

Level 4 and 5 commissioning activities ensure that individual systems and the full data 
center ecosystem function as they were intended in the design and OPR documents.

Uptime Institute is 
an unbiased advisory 
organization focused 
on improving the 
performance, efficiency, 
and reliability of business 
critical infrastructure 
through innovation, 
collaboration, and 
independent certifications. 
Uptime Institute serves all 
stakeholders responsible 
for IT service availability 
through industry leading 
standards, education, 
peer-to-peer networking, 
consulting, and award 
programs delivered to 
enterprise organizations 
and third-party operators, 
manufacturers, and 
providers. 
Uptime Institute is 
recognized globally 
for the creation and 
administration of the Tier 
Standards & Certifications 
for Data Center Design, 
Construction, and 
Operations, along with 
its Management & 
Operations (M&O) Stamp 
of Approval, FORCSS® 
methodology, and Efficient 
IT Stamp of Approval. 
For more information visit 
www.uptimeinstitute.com

Built Environment is running this excerpt with permission of Uptime Institute. To read the full version please visit:
https://journal.uptimeinstitute.com/improve-project-success-through-mission-critical-commissioningFor More inForMAtion

24 | Built Environment JAN-FEB 16 Built Environment JAN-FEB 16 | 25


