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What is Building Commissioning?

Building commissioning is a quality management process. 1t
measures, verifies and records that the performance requirements
of all the building’s systems (architectural, structural, electrical
and mechanical) are designed, installed, tested and capable

of being operated and maintained in conformity with the

design intent. Commissioning extends through all phases of

a new building or renovation project, from concept design to
occupancy and operation, with evaluation checks at each stage
of the process to ensure validation of the performance.

The intensity and level of detail of building commissioning
should be appropriate to a building’s location, size, complexity,
its intended use, and the owner’s
risk management strategy. Smaller
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buildings, or buildings with less
complex subsystems and components,
will not require the same intensity of Assurance
commissioning as larger more complex
buildings. However, a remotely situated
small building may warrant commissioning to manage the risk
of high costs for corrective repairs or adjustments to a system
by operations and maintenance staff, subsequent to building

occupancy.

Commissioninyg Process

You may think that the commissioning process focuses solely on
field-testing at the end of building construction. Commissioning
actually encompasses five phases of a project:

e functional program phase

® design phase

® construction phase

® acceptance phase

® occupancy phase after acceptance
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The Key To Quality

Functional, operational and occupant requirements for a building
are defined during the functional program phase by owners,
consultants and facility planners. An initial statement of design
intent (a design brief), and a project management and delivery
plan are prepared during this phase. Cost estimates and schedules
are developed, and special technical requirements are identified.
A preliminary commissioning plan is developed as part of a
project management and project delivery plan.

During the design phase, (schematic design, design development
and contract documents stages) the design of the building,
including all systems, is completed, and construction

drawings and project specifications are produced. The
commissioning plan and commissioning specifications
are prepared during this phase.

In the construction phase, the building is constructed,
utility services are established, and systems and
equipment are installed, operated and functionally
tested. The commissioning plan is modified to accommodate
changes made to systems and equipment.

During the acceptance phase, equipment and systems
performance testing is conducted to verify that performance
of the systems meet the objectives defined in the statement
of design intent. Building system operations and maintenance
documentation, such as Operations and Maintenance (0&M)
Manuals, are reviewed and approved, and maintenance staff
trained on O&M procedures.

For the post-acceptance or occupancy phase, during the
building warranty period, performance testing is continued
taking into account dynamic changes that occur in a building
over time, including seasonal variation. Seasonally used systems,
such as heating or air conditioning systems, not commissioned
during project completion because they would not normally be
operational at that time, can be effectively tested during the first
year of occupancy.

Technical Support Services
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BUILDING COMMISSIONING OPTIMIZES BUILDING ENERGY

Commissioniny Benefits

Building commissioning has not been common practice in

the North, due to the perceived additional capital cost. New
buildings that have not been commissioned typically do not
perform as intended, nor efficiently conserve energy. Failure to
commission buildings is due, in part, to owners and developers
wanting to minimize initial development costs. But as buildings
and the systems that sustain them become more complex and
more expensive to build and operate, such as correctional
facilities, hospitals, courthouses, and similar, commissioning to
minimize total cost of ownership (also called life-cycle costs)
becomes increasingly significant.

Commissioning benefits building owners through improved

energy efficiency, and improved occupant productivity due

to higher quality environments. Recent studies indicate that,
on average, the operating costs of a commissioned building
range from 8% to 20% less than those of a non-commissioned
building. The one-time investment in building commissioning
predictably results in reduced operating costs over the life of
the building.

Additionul Benefits of Commissioning

® Saves money, lowers energy and maintenance costs, provides
quick payback, and a longer economic service life. (Lower
Total Cost of Ownership).

e Safer, more sustainable and more comfortable buildings.

e Effective avoidance of disputes between building owner,
operators and construction contractor.

e Fewer change orders due to improved design quality
management.

® Problems are discovered early when they are small and least
expensive to correct.

® A higher quality building pays for itself early in its service
life and provides a better working environment. 1t has been
found that, over the first five years of occupancy, owners
can achieve savings in operations of $4 as a direct result of
every $1 invested in commissioning.

Commissioning Gouls

Building commissioning is a collaborative process for planning,
delivering, and operating buildings that will work as intended.
The goals of commissioning are:

® To define and document requirements clearly at the
outset of each phase of a project, then update those
requirements throughout the process.

® To verify and document compliance at each project
completion phase.

® To establish and document commissioning process tasks
for team members delivering subsequent phases.

e To deliver buildings and construction projects that
demonstrably meet the owner’s design intent at the time
of construction completion, and to verify that operation
and maintenance personnel and occupants are properly
trained in order to sustain building performance during
its total service life.

OWNERS

Fewer change orders

Optimized
construction costs

Reduced operating costs

Fewer construction
delays \
OPERATORS

Properly operating
systems

Fewer occupant complaints
Training on all systems

Proper O&M manuals

OCCUPANTS

Healthy indoor
air quality

Comfortable environment
Confidence in operators
Happy campers!
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Who Commissions u Building?

Selection of commissioning personnel depends on the project size

and complexity. On major and more complex projects, commissioning
will either be incorporated into the design consultant’s contract, or
provided by a third party, independent commissioning agent. For
smaller and less complex projects, Technical Support Services of Public
Works and Services (TSS/PWS) will provide the required commissioning.
The PWS team consists of architectural, structural, mechanical,
electrical and operations and maintenance team members providing
service throughout the entire process.

There are various ways to organize a commissioning team, but the
overall process and goals remain constant. An independent team
member, such as an owner’s representative, project manager, or design
professional, may be designated to lead the commissioning effort at
each stage of project delivery.

Commissioning requires active participation of the design consultant,
the construction contractor, the commissioning agent, and the

owner. The construction contractor is typically tasked with executing
commissioning tests and inspections. Planning, defining commissioning
procedures, coordination, witnessing, and verification are tasked to the
design consultant, the third party commissioning agent or Technical
Support Services.

With both third party and design consultant in-house commissioning,
it is essential that operations and maintenance considerations
representing the owner-operator’s requirements are included in the
commissioning process.

Who Oversees Commissioning?

Planning, coordinating and overseeing the building commissioning
process and specific commissioning activities will be the
responsibility of the project manager or project officer, depending
upon the expertise available within the project delivery team. It

is important the project manager and project officer plan and
coordinate the commissioning process to ensure the building and its
systems achieve commissioning goals.

For projects where commissioning is provided by design consultants
or by a third party, Technical Support Services will assist the project
team by monitoring and witnessing the commissioning. For
projects to be commissioned in-house, Technical Support Services
will act as the commissioning agency by continuing their present
regular design submission reviews, by site inspections, and, at
project completion, by verifying and recording actual equipment
and systems conformance with design parameters as demonstrated
by the contractor under TSS direction.
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Establishiny
Commissioning Pluns

A written commissioning plan is essential to all
commissioned buildings. 1t allows all project
participants to anticipate and plan for commissioning
requirements and milestones. The plan is developed
during the schematic design phase and is further
clarified during the design development phase.
Eventually it is updated at or near design completion,
and released as a construction phase commissioning
plan. During the design development phase, the
commissioning plan focuses on ensuring the owner’s
performance requirements are properly integrated into
the construction documents. Details of systems tests
and procedures, preparation of specific checklists, and
actual field-testing and documentation responsibilities,
are incorporated into the construction phase
commissioning plan.

Commissioning plans typically include the following
sections: general project information, overview and
scope of the project commissioning, commissioning
protocols and communications, commissioning
process, team responsibilities (who does what and
when), commissioning schedule, and commissioning
documentation.

A building cannot be expected to operate optimally if
the personnel in charge of operating and maintaining
the building systems are unfamiliar with how to
service the equipment, and do not fully understand
how and why the systems operate the way they do.
This is especially true with highly complex systems
and automated controls. The commissioning planning
process should include complete operation and
maintenance training requirements, responsibilities,
and documentation.

Testing appropriate to a building should be designed
along four hierarchal levels:
. Factory device testing
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2. Field component start-up
3. System interface testing
4. Integrated system testing

Integrated system testing tests and verifies the overall
facility response capacity, under all probable risk
scenarios, including failure mode.




Commissionuble Building Systems, Subsystems und Components

As noted earlier, not all buildings need the same level of
commissioning. 1t should be clear that the following structural,
architectural, electrical and mechanical systems, subsystems
and components are not all mandatory for inclusion, nor are all
possible items listed. Not all buildings require commissioning
to the subsystem and component level of detail. The following
lists include the major systems and subsystems considered for
basic commissioning.

Commissioning Costs

Technical Support Services commissioning costs are for staff
travel, accommodation, meals and incidental expenses and

report printing costs. No charge is made for time or salary of
TSS staff.

\ Uninterruptible Power Systems,

Technicul Support Services

Technical Support Services (TSS) is part of the Asset
Management Division of Public Works and Services, GNWT,
located in Yellowknife. 1t consists of a group of professionals
with extensive training and experience in all aspects of
building design, construction, operation and maintenance,
including architectural, structural, mechanical and electrical
building systems. Experts in the field of petroleum storage
and distribution facilities, municipal engineering, and soil
mechanics are also in the group.

TSS has the technical expertise to provide the functions
required of commissioning by providing regular reviews of
the design packages, regular onsite inspections, and testing
and verifying of individual architectural, electrical and
mechanical systems and components to ensure they meet the
design requirements.

Contact: Manager, Technicual Support Services

Asset Maunagement Division, Public Works and Services
S.M. Hodyson Building, 3rd floor

Box 1320, Yellowknife, NT, X1A 219

Tel: (867) 920-8088 Fux: (867) 920-0226

Architecturul und
Structural Systems
Foundations, Structural System and
Subsystems, Building Envelope,
Air/Vapour Barriers, Thermal
Insulation, Sheathing, Cladding,
Exterior Doors, Windows and

Access Hatches, Attic Construction,

Roofing, Interior Construction, Partitions, Doors, Windows,
Interior Fire Separations and Means of Egress, Interior
Specialties and Fixtures, Interior Finishes, Stairways, Ramps,
Barrier Free Accessibility, Site Landscaping, Drainage, Security
Features, Parking Lots, Signage.

Electrical Systems
Service and Central Distribution, Transformers, Motor Control
Centres, Distribution Panels, Branch Wiring and Devices,
Lighting Systems and Controls, Fire Alarm Systems, Smoke
Detection Systems, Security/Access

Systems, Clock and Program Systems,
Mechanical Alarm Systems, Panic Alarm
Systems, Telephone Systems, Local
Area Networks, Public Address and
Music Systems, Television Systems,

Packaged Engine Generator.

Mechunicul Systems
Plumbing Systems, Water and Sewage Piping, Fuel Storage
Tanks, Fuel Supply Systems, Heating Systems, Hot Water
Boilers, Ventilation and Air Conditioning Systems, Air and
Hydronic Distribution, Heat Transfer, Exhaust Systems, Direct
Digital Control Systems, Electrical, Mechanical and Pneumatic
Controls, Testing, Adjusting and
Balancing, Lift Stations, Water/Sewage

Treatment plants, Water Truckfill Stations/
Pumphouses, Fire Protection
Systems. Sprinkler Systems, Fire
Protection Specialties, Waste Heat
Recovery, Hazardous Component
Abatement.
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