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About this Guide

Building commissioning is a quality assurance process that spans the entire design and
construction process, helping ensure that the new building’s performance meets owner
expectations.

This Guide:

« Describes the building commissioning process. You can read it cover-to-cover, or skip
around to find only the information you need.

« Is written for building owners, managers, and operators, but others involved in the
commissioning process will also find it useful.

« Answers the following questions:
What is building commissioning and why should | implement the process?
What are the benefits and costs of commissioning?
How do | hire a commissioning lead and integrate them into my existing team?

What happens during the commissioning process and how does it relate to design
and construction?

How will the commissioning process ensure efficient operations at my facility over the
long term?

How do | get started with commissioning?

Helpful Hints

Indicates a definition. Definitions can be found throughout the text and at
the end of the guide in the Glossary (p. 63).

Indicates that additional information about the topic can be found
elsewhere in the guide.

n Indicates an important topic.
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Commissioning Process Overview

-« Select a commissioning lead
Pre-Design Phase commissioning meeting

Pre-Design Phase — Begin developing Owner’s Project
Requirements

Develop initial Commissioning Plan outline

Design Phase commissioning meeting
(If Pre-Design meeting didn’t occur)
Perform commissioning-focused
design review

Update Commissioning Plan

Develop commissioning requirements
for the specification

Begin planning for verification checklists,
L functional tests, Systems Manual, and
training requirements

Design Phase —

Construction Phase kick-off meeting
Review submittals, monitor development
of Shop and Coordination Drawings
Review O&M Manuals

Perform ongoing construction
observation

Construction Phase [ Perform verification checks

Perform diagnostic monitoring
Perform functional testing

Develop Commissioning Report and
Systems Manual

Develop Recommissioning Plan
L« Verify and review training of owner’s staff

Resolve outstanding commissioning issues
Perform seasonal /deferred testing
| Perform near warranty-end review

Occupancy and
Operations Phase
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What is Building Commissioning?

'The term commissioning comes from shipbuilding. A commissioned ship is one
deemed ready for service. Before being awarded this title, however, a ship must pass

ﬂ Commiissioning (Cx) several milestones. Equipment is installed and tested, problems are identified and
Building commissioning, corrected, and the prospective crew is extensively trained. A commissioned ship
often abbreviated as “Cx,"is a is one whose materials, systems, and staff have successfully completed a thorough
systematic quality assurance quality assurance process.

process that spans the entire
design and construction

process, helping ensure that i o i ) i ) )
the new building’s performance is commissioned it undergoes an intensive quality assurance process that begins

Building commissioning takes the same approach to new buildings. When a building

meets owner expectations. during design and continues through construction, occupancy, and operations.
Commissioning ensures that the new building operates as the owner intended and
that building staff are prepared to operate and maintain its systems and equipment.

Retrocommissioning Retrocommissioning is the application of the same process to existing buildings.

(RCx) Retrocommissioning is a process that seeks to improve how building equipment
For more information on
retrocommissioning, consult the
California Commissioning Guide:

Existing Buildings, a companion Lo oo PR B i
to this publication. building’s life. In all, retrocommissioning improves a building’s operations and

and systems are operating and functioning together. Depending on the age of the
building, retrocommissioning can often resolve problems that occurred during
design or construction, or address problems that have developed throughout the

maintenance (O&M) procedures to enhance overall building performance.

Recommissioning is another type of commissioning that occurs when a building
that has already been commissioned undergoes another commissioning process.

n More on 'The decision to recommission may be triggered by a change in building use
Recommissioning

A more detailed discussion of
recommissioning can be found
in Chapter 5: Strategies for
Ensuring Persistence of Benefits.

or ownership, the onset of operational problems, or some other need. Ideally,
a plan for recommissioning is established as part of a new building’s original
commissioning process or an existing building’s retrocommissioning process.

Retrocommissioning, and then recommissioning every five years, is required
of all State of California buildings more than 50,000 square feet in size.
Recommissioning is one of the steps that can be taken to ensure that retro-
commissioning and other efficiency measures last and to ensure the persistence
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of their associated benefits. The State of California also requires that all large
State buildings receive a United States Green Building Council (USGBC)
LEED®-EB rating, which requires retrocommissioning. LEED requirements are
discussed in more detail on page 6.

Goals of the Commissioning Process

All forms of building commissioning share the same goals: to produce a building
that meets the unique needs of its owner and occupants, operates as efficiently

as possible, provides a safe, comfortable work environment, and is operated and
maintained by a well-trained staff or service contractor.

‘The commissioning process is a team effort, usually led by a commissioning lead,
who verifies that the building meets the owner’s expectations at each stage of

the design and construction process. Since each building project is unique, the
commissioning lead will adapt the process to meet the project’s specific goals. This
guide outlines a comprehensive process for reaching those goals. The scope of the
individual projects may difter, depending on size, complexity, and budget.

The parts of the commissioning process that are included in the commissioning
lead’s scope of work can also vary. In the scope, the lead typically is engaged to
perform the following activities:

Document the building’s functional and performance requirements. The
commissioning lead works with the owner and design team to ensure that the
Owner’s Project Requirements (OPR) document clearly describes the owner’s
performance and maintainability criteria. Ideally; this occurs during the design phase
of the project. This document is also sometimes called the Design Intent Document.

Provide tools and documentation to improve the project team’s deliverables.
These include Issues Logs, which track issues from identification to resolution at
each phase of development, and a Commissioning Report, which documents the
results of inspections and functional performance tests.

EI Building Owner

Often the word “owner” can refer
to a number of different actors
in a building. In this document,
the term “owner” refers to
whoever makes the decisions
regarding the building’s facilities.

Commissioning Lead/
Provider/Authority/
m Agent/Coordinator

These titles are often used
interchangeably, and have
historically been used to

refer to an individual hired

to lead a commissioning
process. However, in this
guide, “commissioning lead”
can either be an individual
from the owner’s staff, a design
professional or contractor
designated to lead the
commissioning process, or a
hired independent third-party
provider.

Owner’s Project
ﬂ Requirements (OPR)
A document that details the
owner’s functional requirements
for a project and expectations for
how it will be used and operated.
These include project goals,
measurable performance criteria,
cost considerations, benchmarks,
success criteria, and supporting
information.
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“My experience in the contracting
world has made me a believer in
commissioning. Commissioning

is a process that assures that the
design intent is met when the
building becomes operational. It
has become a critical process be-
cause it assures that systems
perform as intended, efficiently and
dependably. There are no other op-
tions to assure a functional and
efficient system while focusing on a
low first cost. Commissioning is the
only answer.”

- John Wimer

Chief Operating Officer
National Center for Energy
Management and Building
Technologies

Verify and document that systems perform as specified in the OPR. To ensure
that the building will perform as expected, the commissioning lead observes
equipment start-up, writes and observes functional testing, verifies that control
system calibration and testing, adjusting, and balancing have been performed
satisfactorily, and documents these activities.

Verify that the building owner and manager receive adequate and accurate system
documentation and staff training. The commissioning lead ensures that these
requirements are included in the specifications, tracks their delivery, and may oversee the
work of training leads in developing curriculum and conducting training sessions.

Bring a holistic perspective to the design and construction process that integrates
and enhances its traditionally separate functions. The commissioning process brings
project team members together on a regular basis and encourages the group to work
together to solve problems.

Why is Commissioning Important?

In today’s complex buildings, systems are highly interactive. Increased system inter-
activity, together with the nearly universal presence of sophisticated control systems,
results in a trickle-down effect on building operations — small problems have
big effects on performance.

No matter how carefully a building is designed, if the systems, equipment and materials

are not installed and operating as intended, the building will not perform well.

Now more than ever, effective operations require subsystems and components
that work effectively and reliably and a building staft with the knowledge and
resources to operate and maintain them. But in today’s construction environment,
project team members are more cost-conscious than ever, and seldom is there
adequate budget allocated to quality assurance processes.
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'The result of this situation? Poorly performing buildings where:
» System and equipment problems result in higher than necessary utility bills.

» Unexpected or excessive equipment repair and replacements due to

. . “The commissioning provider foun
premature failures cost the owner money and eat up staff time. e commissioning provider found

dampers that weren't functioning

» Poor indoor environmental quality causes employee absenteeism, tenant properly and that would not have
complaints and turnover, and in the most severe cases, leads to lawsuits and been found without commissioning.
expensive retrofits. From a LEED compliance standpoint,

the commissioning provider found
Building commissioning is a proven way to achieve improved building performance. that the mechanical engineer had
specified a system with HCFCs, a re-
frigerant that is prohibited and would
have resulted in the projects not being

As a process, rather than a set of prescriptive measures, building commissioning adapts
to meet the unique needs of each building’s owner, design team, and future occupants.

When appropriately applied, the process avoids quick-fix solutions and addresses root able to qualify for LEED”

causes to systematically ensure that building systems operate efficiently, effectively,

and reliably, and ensures the improvements persist over time. - Lesley L. Miles, AIA
President

L . o . . Weston Miles Architects, Inc.
As this guide explains, commissioning accomplishes the following:
» Brings the owner’s needs and project requirements to the forefront at each
phase of the project to ensure that the finished product will meet expectations.

» Improves the building’s overall performance by optimizing energy-efficient
design features and directly addressing issues like equipment performance
testing and system integration.

» Verifies that building staft members are well-trained and possess the documentation
they need to operate and maintain the building’s systems and equipment after
turnover.

Introduction /5



n What is LEED®?

LEED stands for Leadership in
Energy and Environmental
Design, a green building rating
system developed by the U.S.
Green Building Council (USGBC).

LEED for new construction
(LEED-NC) provides a standard
for defining a “green building.”
Itis used by owners, architects,
engineers, and contractors

to take a holistic approach in
evaluating a building and its
systems over the life of the
facility.

New buildings can receive
one of four LEED for New

Construction (LEED-NC) ratings:

Certified, Silver, Gold, and
Platinum.

Commissioning and LEED®

What is the USGBC’s LEED® rating system?

The LEED guidelines specify the criteria that define environmentally superior buildings in
each of six categories:

» Sustainable sites » Materials and resources

» Water efficiency » Indoor environmental quality

» Energy and atmosphere » Innovation

In order to be LEED certified, a project must meet all the prerequisite requirements in

each category. Projects then earn points by selecting more advanced criteria from various
categories. The more points a project earns, the higher its LEED rating. This point system
allows projects a great deal of flexibility in producing a LEED certified building. Upon
completion, a certification package is created that documents the measures that were
implemented, and the USGBC evaluates the certification package and grants a LEED rating
along with a plaque and recognition on the USGBC website. There are distinct rating systems
for new construction (LEED-NC), existing buildings (LEED-EB), and several other situations.

What are the LEED-NC commissioning requirements?

All buildings seeking LEED-NC certification must implement a commissioning process that
meets the LEED-NC Rating System guidelines. The LEED-NC guidelines also identify more
advanced commissioning tasks that may be incorporated to earn an additional point. Many
of the measures that will be incorporated to achieve the level of energy efficiency required
for a LEED-NC rating are sophisticated and interdependent. Therefore, commissioning would
be advisable even if it weren’t required, to ensure that the building performs as well in reality
as it did on paper.

Projects undertaking LEED certification should consult the most recent version of the LEED
Green Building Rating System™ for detailed information. More information about the LEED
Rating System can be found on the U.S. Green Building Council’s website at www.usgbc.org.
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2. Benefits and Costs of Commissioning
New Buildings

The benefits of starting commissioning early in a new building project

are numerous. They include construction cost savings, energy savings,
improved indoor environmental quality, more effective and efficient
building operation, improved coordination among team members during
design and construction, a smoother turnover process, and fewer warranty
claims. This chapter discusses what a building owner, manager, or operator
should expect in benefits as well as costs.

This chapter answers the questions:

- What are the benefits of commissioning?

« What cost savings can an owner expect?

- How does commissioning reduce a building’s energy use?
» How much does commissioning cost?

Benefits and Costs / 7



Construction Phase
n Savings

One study of six new construction
projects found that commissioning
reduced change orders by 87%
and contractor call-backs by 90%,
thus reducing the total construction
cost by an estimated 4% to 9%.

Joy Altwies, “Information from
a Commissioning Process Case
History," PowerPoint presentation
to Energy 2002, Palm Springs, CA.

Commiissioning Benefits

Commissioning benefits are far-reaching. Each of the participants in
the design and construction process will benefit from commissioning,
and so will the building’s owner, staff, and future occupants.

These benefits include but are not limited to:

» Construction cost savings

» Improved coordination between design, construction, and occupancy
» Fewer system deficiencies at building turnover

» Energy savings

» Improved indoor environmental quality

Cost Savings: The Benefit of an Early Start

When commissioning starts during the design phase of a new construction project,
the result is significant cost savings. Errors caught on paper, rather than on the
job site, are much less expensive to fix. Because commissioning identifies and helps
resolve potential problems, it reduces costly change orders and contractor call-

backs. This in turn helps keep the project on schedule and on budget.

Savings from Commissioning’ R
Commissioning can produce significant cost savings in a new building project. Cost savings
are usually presented as a range, since actual savings vary depending on the building type,
its location, and the scope of the commissioning process. A comprehensive study found the
following cost savings ranges:
Description Range of Values
Value of Energy Savings $0.02 - $0.19/sqft
Value of Non-Energy Savings $0.23 - $6.96/sqft
%
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Owners who wonder how they will pay for commissioning with a limited design
and construction budget should think about transferring construction phase cost
savings to the design and commissioning budgets. When construction cost savings
are taken into account, commissioning can pay for itself. “We find the greatest advantage of
commissioning comes because we

are long-term residents - we've been

Improved Coordination Between Design, Construction, and .
here over 100 years and we're here

Occupancy for the long haul. Having a building
Commissioning improves communication between all team members. Without commissioned properly improves its
clear and frequent communication, there is little chance the new building longevity and the ability of mainten-
will meet the owner’s expectations. Throughout the project, commissioning anceand op .E’I’GFIOIIITS to care for it
tracks and resolves issues, focusing communication on pressing problems. During throughout its lfe.

commissioning meetings, participants are encouraged to consider one another’s - Bob Vanderwall
perspectives while maintaining a consistent focus on the owner’s expectations for Director of Facilities and Bond Projects
building performance. This improves the ability of the project team to identify South Pasadena

the best long-term solutions for problems, and as a result, ensures that systems Unified School District

function as intended. This can avoid common problems like oversized and
inefficiently functioning systems, installation of the wrong equipment, and
incorrect programming of the sequences of operation.

As occupancy nears and the number of issues is at its peak, an owner must make
important decisions in a short time frame. The commissioning lead helps the owner
with these decisions by explaining their consequences and how each choice affects
the building and impacts the Owner’s Project Requirements (OPR).

Fewer System Deficiencies at Building Turnover

During the last few months before turnover, the project team often focuses its
attention on the systems and equipment most critical to obtaining permits and
readying the building for occupancy. At this stage it is easy to overlook incomplete

or deficient systems, but problems that remain after turnover do not go away
without attention.

Deficiencies may go undetected for years, negatively affecting building control,
energy use, equipment reliability, and occupant comfort. Some will come to the
attention of building staft either through occupant complaints or in the course of

Benefits and Costs /9



“Our company’s estimate for the
provision of control systems for a
commissioned building is more
accurate than for buildings that
are not commissioned. On com-
missioned projects | am thus able
to provide a more competitive
price.”

- Robert Gleeson
President
Alamo Controls

routine maintenance. Others may never be found, causing excessive energy con-
sumption, unacceptable indoor environmental quality; and increased need for maintenance.

Even with proper training and documentation, building staft may not have the time
or knowledge to correct these lingering issues, or may only be able to address the
symptoms without fixing the underlying problem. When a building has deficiencies
that can only be corrected by bringing the contractor back to the site, building staff
are often left to coordinate the callback and help resolve the problem.

Commissioning reduces the likelihood that problems will remain after turnover.
It helps the project team identify system deficiencies as early as possible and tracks
their status until they are corrected. By identifying deficiencies early and using a
systematic process to track them, commissioning assists the project team in providing
a building that functions properly at turnover.

Energy Savings

More and more building owners want to reduce energy use in their facilities.
Building commissioning ensures that the building’s systems and equipment, as
well as any special energy efficient features, are installed and work correctly.

'The commissioning lead ensures that the delivered building realizes the owner’s
energy efficiency goals. When a new building operates as efhiciently as possible while

meeting the owner’s expectations, commissioning has been successful.

'The commissioning process employs several strategies to reduce a building’s energy
use. Early in the design phase, energy issues are discussed among the project team.
In design review, they look for design issues that may lead to inefhicient system operation
and wasted energy. The commissioning process also identifies places where energy
efficiency measures might fail, once they are integrated with the rest of the system.

During construction, the commissioning lead ensures that delivered equipment
meets the OPR, the designer’s plans, and the specifications. The commissioning
lead also observes installation to make certain that the equipment is installed,
maintainable, and working correctly. Functional testing extends this quality assurance
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to establish that building systems work together correctly and perform effectively.
For example, during functional testing, commissioning helps resolve controls
system programming deficiencies that would result in inefficient operations.

Although it is difficult to quantify energy savings for new buildings without the
necessary baseline data, commissioning will ensure that energy efficiency strategies
work effectively.

Improved Indoor Environmental Quality

'The quality of a building’s indoor environment affects the health, comfort and
productivity of its occupants. The consequences of poor indoor environmental
quality (IEQ) range from mildly inconvenient to very serious. Temperature and
lighting can cause an uncomfortable work environment that hinders learning and
lowers an organization’s efficiency and productivity. In more severe cases, poor air
quality can cause headaches, fatigue, or severe allergic reactions.

Poor indoor air quality can have many causes, including:

» Moisture and mold in the building envelope
» Inadequate outside air

» Poor air circulation

» Inappropriate control of ventilation air

» Poor craftsmanship in the distribution system

Incorrect building pressurization can lead to poor indoor air quality. This is
especially important in facilities with labs, morgues, indoor swimming pools, or
any areas where pressurization is used to keep smells or toxins from migrating
between spaces. Proper commissioning ensures that pressure differentials
between spaces are correct.

Commissioning reduces the risk of indoor environmental quality problems.
Many comfort and air quality issues stem from a poorly designed and maintained
HVAC system, a problem that commissioning addresses directly through rigorous
construction observation, functional tests, and staff training. For example,
commissioning can help prevent the growth of mold in the building envelope

Energy Efficiency
Goals
Building commissioning is an
effective way to meet energy
efficiency goals. The State
of California has committed
to reducing the energy
consumption of its buildings by
20% by 2015.

See State of California Green Building
Action Plan, March 2005—Detailed
Direction that accompanies Governor’s
Executive Order S-20-04. Section 1.1.2.1.

n The IAQ Problem

Indoor air quality is a big
problem in U.S. commercial
buildings, some 20-30% of
which suffer from indoor air
quality problems.

Poor IAQ is especially troubling
in schools, where students
spend close to 13,000 hours
between kindergarten and 12th
grade. The U.S. Environmental
Protection Agency reports that
half of U.S. schools — where
more than 55 million students,
teachers, and school staff spend
the majority of their time - have
indoor air quality problems.

Conditions of America’s Schools,
February 1995. U.S. General Accounting
Office, Health, Education, and Human
Services Division, Document#: GAO/
HEHS-95-61, Report#: B-259307.
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by identifying issues that contribute to mold growth during design, catching
installation issues during construction before they are covered up by walls

or ceilings, testing control algorithms over a range of operating modes, and
ensuring that building staft have sufficient training and documentation to
effectively manage moisture in the building.

a )

The Cost of Discomfort

Comfort problems affect every building owner — both those who occupy their facilities and
those who lease them.

Reduced Productivity

An uncomfortable building makes everyone less productive. Occupants spend more time
complaining and often take more sick days. Building staff spend more time responding to
comfort complaints and have less time to attend to their regular maintenance tasks.

Tenant Retention

A chronically unhealthy building can cause owners to lose tenants and money. When tenants
leave, rent revenues and leasing commissions are lost. In addition, word of uncomfortable
building conditions is likely to spread among business peers, increasing vacancy periods.

Increased Liability

Owners are increasingly on the receiving end of lawsuits over poor indoor air quality in
their buildings. They result in high costs to the owner, inconvenience to tenants, and wasted
time on everyone’s part.
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Commissioning Costs

The cost of commissioning is different for each project, and depends “Over the past 20 years we have
on the project’s size, complexity, and the scope of the commissioning tracked the issues identified and

process. resolved through the commissioning
process. We find that in a typical
project, the owner has recovered the
full cost of the commissioning process
about 80% of the way through

o ) R design as a result of eliminated
team members who participate in the commissioning process, and the cost of change orders and requests for

Commissioning costs are difficult to estimate. There is no standard convention for
determining which costs are included in the total cost of commissioning. The
commissioning lead’s fee is the most obvious cost, but sometimes the costs to other

correcting problems identified by commissioning are also counted. information, improved system
operation, and reduced maintenance.”

Because it is hard to define precisely, the cost of commissioning is most commonly
- Chad Dorgan

and accurately presented as a range of potential costs rather than a specific dollar o ,
Commissioning Provider

amount. No matter how it is defined, however, the cost of commissioning accounts
for only a very small part of the overall construction budget, and an even smaller
part of the building’s lifecycle costs.

Commissioning Costs? R
Actual commissioning costs, as reported in a study of 69 commissioning projects
Description Value or Ranges
Total Cx Cost $0.49 - $1.66/sqft
Cx Provider Fee as % of Total Commissioning Cost | 74 - 86%
Provider Fee as % of Total Construction Cost 03-1.1%
Design Review 18%
Construction Observation 14%
Acceptence Testing 64%
Warranty 4%
\_ /

2Mills, E., H. Friedman, T. Powell, N. Bourassa, D. Claridge, T. Haasl, and M.A. Piette. 2004.
“The Cost-Effectiveness of Commercial-Buildings Commissioning,’ Lawrence Berkeley National Laboratory. Benefits and Costs /13
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It is important to note that when the dollar value of commissioning’s benefits are
taken into account, the cost of commissioning is often offset by more than 50%. This
results from commissioning’s ability to reduce a building’s net life-cycle costs and its
potential to reduce first costs, when commissioning begins early in the design phase
of the project.
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3. The Commissioning Team

Assembling the commissioning team is usua
most important, parts of kicking off a com
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« What. is issioning lead selection ocess?
ider certificatio orograr

I

................




Commissioning Team Members and
Their Responsibilities

The commissioning team works together to identify and resolve

Posab!e A problems early in the design and construction process, and follows
Commissioning Team h h h hei I luti . hat the final
Members them through to their eventual resolution, ensuring that the fina

delivered building meets the owner’s needs.
« Commissioning Lead

« Building Owner or Owner’s
Representative

« Building Manager and Staff

+ Design Professionals

« Contractors

« Manufacturer’s Representatives
« Testing Specialists

Clearly defining and documenting the responsibilities of each team
member is vital to the success of the commissioning project.

It is important to note that neither the commissioning team nor the commissioning
lead manages the design and construction process. Team members are not
authorized to direct work, nor accept a building or system. Rather, their purpose
is to facilitate communication, resolve issues, and document performance.

Together, the commissioning lead and the owner assign roles and responsibilities
to members of the commissioning team. Budgets and special project characteristics

The Commissioning will affect the team’s structure, and the commissioning lead can help the owner
Team’s Role assemble a team that best matches the size and complexity of the project.
The commissioning team does
not manage the design and Roles and responsibilities are usually outlined at a commissioning scoping meeting,
construction of the project. which should occur early in the project and which all team members are required

Its purpose is to promote
communication among team
members, identify and resolve

to attend. At this meeting, the owner and commissioning lead describe each
team member’s responsibilities, as well as the commissioning scope, process, and

problems early in the process, and schedule. These roles and responsibilities are also outlined in the Commissioning Plan.
document the performance of the Each team member’s responsibilities are outlined below. Of course, actual
building. responsibilities will vary.

Commiissioning Lead

'The commissioning lead can either be a member of the owner’s staft, a design
professional or contractor, or an independent third-party commissioning provider.
'They are responsible for leading the commissioning process and planning,
scheduling, and coordinating the commissioning activities. In design, the lead
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works with the project team to ensure that the owner’s expectations for building
operations are adequately documented in the Owner’s Project Requirements and
submits comments on the design professionals’ submissions, including the Basis
of Design and the Design Narrative. During construction, the commissioning lead
visits the job site frequently, documents any deficiencies in an Issues Log, attends
team meetings, oversees the start-up and functional testing of systems and their

components, and verifies that all necessary documentation and training are n Communication is Key

completed. During occupancy and operations, the lead makes periodic visits to Members of a design and

the site, conducts testing that could not be conducted during construction and, if construction team must

it is in the scope, continues to help the owner and building staff resolve any remaining communicate clearly and

operational issues. opgnly in order to aCC(-)m.ph?h

their goals. The commissioning
.. . N\ process facilitates good
The Commissioning Lead’s Responsibilities communication by setting
- Organize and lead the commissioning team clear performance goals and

requiring regular meetings

« Ensure that the owner’s expectations are adequately documented in the among all team members.

Owner’s Project Requirements, Basis of Design, and Design Narrative
+ Review design submittals

« Assist in documenting the commissioning requirements to be included in the
specification

+ Prepare and update the Commissioning Plan
« Organize and lead commissioning meetings

+ Develop and maintain an Issues Log

+ Observe construction

+ Observe and document functional testing

- Verify that the Systems Manual is complete

« Review staff training plans and materials, attend sessions, and verify that training
is acceptable

« Prepare and submit the final Commissioning Report

« Conduct periodic site visits during first year of occupancy, conduct any deferred
\_ testing, and serve as a resource to building staff

/

Building Owner or Owner’s Representative

The owner makes crucial contributions to the success of any commissioning
process. The owner’s primary responsibilities are to support the commissioning
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team and to clearly communicate expectations about how the building should
operate. However, it is equally important for the owner to be a strong advocate
for commissioning. This means not only supporting the commissioning lead’s
responsibility to identify issues, but the rest of the team’s responsibility to resolve
them. The owner’s support enables the commissioning process to proceed more
smoothly, correct more building problems, and thus produce greater benefits.

In addition to affirming the roles and responsibilities of the commissioning team,
the owner guides the process by clearly articulating the expectations for how the
building will operate. These expectations should be well-documented because
they serve as the foundation not only for commissioning but for almost every
decision to be made during design and construction.

Owner’s Responsibilities

« Clearly communicate their expectations for the project
« Hire the commissioning lead

- Assign staff to represent the owner’s interests during the commissioning
process

« Work with the commissioning lead to determine the scope and goals of the
commissioning process

» Review and comment on reports submitted by the commissioning lead
« Approve startup and functional test completion
« Begin including future building staff in the process as soon as possible

» Consider the recommendations of the commissioning lead when directing
the construction team or accepting building or systems

Building Manager and Staff

'The building’s future staff can both contribute to and benefit from the
commissioning process. In order to realize these benefits, building staft must be
selected and brought to the table as early in the process as possible.

In pre-design, the manager or operator should contribute to the development of
the OPR. In the final phases of design, the insights of a manager or operator
can lead to no-cost changes that significantly improve the staff’s ability to
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operate and maintain the building. These may include modifications to point
naming conventions, alarm messages and graphic layouts of the energy management
system. Building staff may also comment on system choices, layout, and other
factors that affect maintainability.

By participating in the commissioning process, building staft will gain an understanding
of the building’s systems and their interactions well in advance of turnover and
occupancy. Observing functional tests and participating in trainings provided

by the contractors and the commissioning lead will also improve the staff’s
understanding of equipment and control strategies.

4 Building Staff’s Responsibilities h

+ Review designs for maintainability

- Participate in periodic site walk-throughs

- Participate in commissioning process meetings
« Observe functional testing

« Participate in training sessions

(& /

Contractors and Manufacturers’ Representatives

Contractors and manufacturers’ representatives construct the facility. They provide,
install, start-up, and often test the building’s systems and their components. Their
commissioning responsibilities are limited, however, to what appears in the specifications.

If it is specified, it will be the responsibility of contractors and manufacturers’
representatives to ensure that the completed building systems operate as intended.
Their specific tasks usually include working with the commissioning lead to ensure
that commissioning milestones are integrated into the construction schedule,
conducting performance tests (developed by the commissioning lead) on the
systems they install, helping resolve any deficiencies, and documenting system startup.
They are also responsible for providing system documentation and training

building staft.
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Contractor or Manufacturers’ Representatives Responsibilities

Commissioning responsibilities must be documented in the specification, or
contractors and manufacturers’ reps will not be responsible for completing them.

« Attend pre-bid and pre-construction meetings
+ Integrate commissioning milestones into the construction schedule

+ Supply the commissioning lead with all requested drawings and respond to
requests for information and change orders

« Approve and carry out functional testing

« Work with the commissioning team to remedy deficiencies
« Provide documentation for the Systems Manual

« Develop and conduct training for building staff

(S /

Design Professionals

Design professionals may include the architect, mechanical design engineer,
electrical design engineer, or other specialty sub-consultants. The design
professionals develop plans and specifications for the building that meet the
owner’s needs and expectations. Their role in commissioning is to work with
the commissioning lead to document the owner’s expectations for building
operations in the OPR document and work with the team to resolve issues that
arise during design and construction.

Design professionals’ commissioning-related responsibilities may vary, depending
on their interests and the owner’s needs. During design they respond to issues raised
by the commissioning lead and ensure that commissioning is detailed in the
specifications. During construction they assist in resolving any construction or
operational issues. In complex projects, the design professionals may review
commissioning and functional test plans, and may witness some functional tests.

System Specialists

If the design of the project requires special systems, a specialist may be used in
the commissioning. These specialists may perform design reviews and construction
observation. They may also perform testing. Test results and recommendations
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from these specialists should be submitted to the commissioning lead for review.
Specialists may also be required to review documentation relating to the
systems they test and to train operators on the proper use of this equipment.

Selecting a Commissioning Lead

One of the first and most important decisions a building owner will
make is selecting the commissioning lead.

As discussed earlier in this chapter, the commissioning lead heads up the
commissioning team and facilitates the entire commissioning process. They
must thoroughly understand the commissioning process and be able to
develop the commissioning specifications. The commissioning lead need not
be a technical expert, and can employ or partner with technology specialists.
The lead should, however, have solid, hands-on experience with HVAC
systems and controls. Since each project is unique, it is important to select a
commissioning lead whose expertise and experience most closely match the
project’s specific objectives and scope.

Commissioning Lead Qualifications

'The more complex the project, the more experience is required of the commissioning
lead. On projects with special or mission-critical needs like hospitals or labs, it

is particularly important to select a commissioning lead with directly relevant
experience. Individual projects may require a commissioning lead with more,
less, or different qualifications than those described below. The following sections
provide an overview of the most common qualifications required.

Technical knowledge

In all commissioning projects, the commissioning lead should have experience
and up-to-date technical knowledge in the related fields of design, construction

and building operations. The lead should also have extensive and recent hands-on

field experience in all aspects of the commissioning process. The commissioning
lead can employ or partner with technology specialists who have expertise

LEED® Requirements

The commissioning prerequisite
in LEED-NC Version 2.2 requires
that the commissioning lead

be independent of the project’s
design and construction
management, though they
may be employees of the

firms providing those services.
For projects smaller than
50,000 gross square feet, the
commissioning lead may
include qualified persons on
the design or construction
teams who have the required
experience.

To earn the additional
commissioning point, the
commissioning lead must be
independent of the work of
design and construction, not
an employee of the design
firm, and not an employee of,
or contracted through, the
contractor.

For both the prerequisite
and the additional point, the
commissioning lead may
be a qualified employee or
consultant of the owner.
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Evaluating Lead
Qualifications

When evaluating commissioning

lead qualifications, owners should

take the following steps:

1. Evaluate the lead’s technical
knowledge and experience
with similar building systems
and problems.

2. Evaluate the lead’s non-technical
skills such as communication and
organization.

3. Establish whether commissioning
is one of the individual or firm's
core services.

4. Request and contact references.

5. Request and review sample work
products.

in systems with which the lead is not experienced. However, the HVAC and
controls systems are so central to commissioning that the commissioning lead
should have a good technical knowledge of the fundamentals, design, and
operation of the HVAC system and the implementation of controls systems.

Relevant experience

The commissioning lead must have experience troubleshooting commissioned
systems. The lead should have served in a similar capacity on at least two other
projects with similar needs. In a more complex project, the commissioning lead
should have experience on at least four similar projects.

Communication and organizational skills

'The commissioning lead must have excellent written and verbal communication
skills. Diplomacy and an ability to resolve conflicts are also essential. Organizational
skills are equally important.

References and sample work products

'The commissioning lead should provide references and work products from other,
similar commissioning projects.

Objectivity
In all commissioning projects, the commissioning lead should be able to provide
an objective and unbiased point of view.

Commiissioning Lead Arrangements

'The commissioning lead’s role can be filled by several different parties. In deciding
who will provide commissioning services, building owners and managers have at least
four distinct options from which to choose: their own staft, the design engineer or
architect, a contractor, or an independent third-party provider.

Owner’s Staff

When members of the owner’s staff have previous experience in commissioning, or
have both expert level knowledge of building systems and the opportunity to receive
training in the commissioning process, they can be a highly effective commissioning lead.
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Owners that have multiple building projects can build internal commissioning teams
to fulfill the commissioning lead role in their facilities.

When the owner's staft serves as the commissioning lead, the lessons learned during
the commissioning process can be invaluable in helping sustain building
performance. However, owners should carefully consider whether their staft has the

time and qualifications to play this role. m Conflict of Interest

A situation in which a personin
Design Engineer or Architect a position of trust has competing
Some design engineers or architects are qualified to act as the commissioning lead. professional and/or personal

interests.

The design professional’s familiarity with the project may speed up the project
schedule. However, when one is immersed in a project, it may be easy to overlook
issues that may appear obvious to someone with a fresh perspective. It also can be
very difficult to review their own work in an unbiased way.

In cases where the design professional also serves as the commissioning lead, the potential
for conflict of interest must be addressed. The design firm should present their plan
for mitigating any potential problems, and commissioning requirements must be included
in the design professional’s contract. In this situation, it would be appropriate to have
some tasks, like design reviews, performed by an independent third-party consultant.

When employing the design professional as commissioning lead, owners should keep
three points in mind. First, commissioning is usually not included in the design
professional’s fees. Second, not all design professionals have the skills necessary to
oversee all aspects of the commissioning process, for example analyzing trends or
troubleshooting systems. Third, the owner may have to exercise a higher degree of
engagement in overseeing the commissioning activities.

Contractor

Contractors often have the knowledge and capability to test the equipment they install,
especially in projects with clearly detailed commissioning requirements. When the
contractor serves as the commissioning lead, the potential for conflict of interest
should not be ignored. A test engineer may be hired to commission the equipment and
report test results directly to the owner. Again, the owner or the design team will have
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“The majority of building owners
never realize that their building is
not functioning as it should. The
function and installation of Me-
chanical, Electrical and Plumbing
systems are examples of systems
in which clients are typically not
getting what they have paid for.
The commissioning process, per-
formed by an independent com-
missioning provider, is the best
way to ensure that the client gets
a building that is installed with
all the specified components and
which functions in accordance
with the design intent.”

- Richard Puczkowski
Project Executive
Bovis Lend Lease

Independent Third-

Party Commissioning

Provider
A commissioning consultant
hired directly by the building
owner and not responsible to,
or affiliated with, any other
member of the design and
construction team.

to exercise more diligence in overseeing the commissioning activities, and a plan for
mitigating conflicts of interest should be developed.

Owners should also keep in mind that although contractors may be capable of

testing the systems they install, they may not be skilled at testing other equipment or

diagnosing system integration problems. Also, complete commissioning requirements
are probably not included in the contractor’ fee.

Independent Third-Party Provider

An independent third-party commissioning provider is an individual consultant

or firm hired directly by the owner. Th