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Monitoring Based Cx
• Cx Standards & Guidelines

– ASHRAE  Guideline 0-2005 Commissioning Process –
Describes Process Administration.

– LEED Rating System

– Portland Energy Conservation Inc. (www.peci.org)  

– Building Commissioning Association (www.bcxa.org)

– California Commissioning Collaborative (www.cacx.org) 

– U.S. General Services Administration, Public Building 
Service – The Building Commissioning Guide    



Monitoring Based Cx
• Cx Standards & Guidelines

– Canadian Standards (Limited Resources)

– CSA Z317.18-0-05 Commissioning of Health Care 
Facilities

– NRCan office of energy efficiency – re-commissioning 
studies 

– Public Works and Government Services Canada –
Commissioning Manual (comprehensive document)   



Monitoring Based Cx
• Commissioning Industry Profile

USA
– USA engineering companies execute and lead 

commissioning process since 1990’s

CANADA
– In Canada the commissioning practices were contractors 

responsibilities until LEED process acceptance

– Building services commissioning except for life safety 
system was the optional service (overhead) 

– LEED process raised commissioning services to 
mandatory level and increased engineering companies 
interest in the commissioning process



Monitoring Based Cx
• Commissioning Industry Profile

CANADA

– East coast and central Canada are ahead of west coast 
in the number of engineering companies providing Cx  
services

– Building commissioning association is active in ON/QC

– On the west coast limited number of engineering 
companies provide Cx services. Cx services provided 
primarily by the contractor companies (testing and 
balancing)    



Monitoring Based Cx
• Definitions

– Different perceptions on a market about what exactly is 
the “Commissioning Process” 

ASHRAE 0-2005

– “Commissioning is a quality focused process for 
enhancing delivery of project”

– PROJECT DELIVERY QUALITY CONTROL – implies 
and suggests commissioning activities in all project 
phases.    



Monitoring Based Cx
• Commissioning Process and Project Phases



Monitoring Based Cx
• Fundamental vs. Enhanced Cx

– LEED Process introduced Fundamental and Best 
Practice (Enhanced) Cx process separation. 



Monitoring Based Cx
• Commissioning Models

Independent Third Party Cx
– Preferred – Significantly reduces potential for conflict of 

interest. Recommended by all latest standards, required 
by LEED best practice standard.

Cx as part of the Design Team
– Biased presentation of issues
– It is common practice not to bring attention to negative 

design issues. Passing responsibility on to the 
construction team during construction resulting in “after-
the-fact” solutions and corresponding cost and delays.



Monitoring Based Cx
• Commissioning Models

Cx as part of General Contractor 
– Many of the same problems as Cx under design team 
– Focus on schedule and budget. Not in owner favor.

Cx as part of Mechanical Contractor
– Same issues as with general contractors. Focus on 

schedule and budget. 
– Knowledge usually limited to mechanical field.
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• Fundamental vs. Enhanced Cx



Monitoring Based Cx
• Monitoring Based Commissioning (MBx)

– MBx is part of the Enhanced Cx process and includes:

1. Permanent energy information systems (EIS) and 
diagnostic tools at the whole-building and sub-
system level; 

2. Cx based on the information from these tools and 
savings accounting emphasizing measurement as 
opposed to estimation or assumptions; and 

3. On-going Cx to ensure efficient building operations 
and measurement-based savings accounting. 



Monitoring Based Cx
• Monitoring Based Commissioning (MBx)

– Activities during design stage:

1. Define building systems energy performance 
parameters utilizing whole building modeling 
concept. 

2. Clearly document energy modeling results in the 
basis of design document.

3. Create M&V plan 

4. Select and specify energy meters
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• Monitoring Based Commissioning MBx



Monitoring Based Cx
• Monitoring Based Commissioning MBx

– Activities during project acceptance phase

1. Configuration of data acquisition system

2. Cx, validation and calibration inspections of the M&V 
system equipment, devices and sensors

3. Functional verification of the DDC system interfaces 
with M&V system equipment, devices and sensors.

4. Set up of the EMIS host server (base building energy 
model configuration, database server, application 
server, user authorizations).
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• Monitoring Based Commissioning MBx



Monitoring Based Cx
• Monitoring Based Commissioning MBx

– Activities during project occupancy phase

1. Development of custom energy reports

2. Initial metering data calibration with water and utility 
bills.

3. Review of building systems operation from energy 
consumption and efficiency perspective
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• Monitoring Based Commissioning MBx



Monitoring Based Cx
• Monitoring Based Commissioning MBx



Monitoring Based Cx
• Monitoring Based Commissioning MBx

– In California, MBCx was tested on 33 Universities and 
Campuses. 

– The MBCx program represented $5.2 million of the total 
program budget and was performed on 37 building 
projects and 9 plant systems, representing over seven 
million gross square feet. 
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• Monitoring Based Commissioning MBx



Monitoring Based Cx
• BC Hydro NC Program Cx Incentive

• Enhanced Commissioning Offer in development -
Tentative launch Jan 2011. 



Monitoring Based Cx
• Commissioning Economics

– Lawrence Berkeley National Laboratory has built the 
world’s largest compilation and meta-analysis of Cx
experience in commercial buildings. 

– The database includes 643 buildings (all located in the 
United States, and spanning 26 states), 100 million 
square feet of floor space, and $43 million in Cx
expenditures. 

– The recorded cases of new-construction Cx took place in 
buildings representing $2.2 billion in total construction 
costs. 



Monitoring Based Cx
• Commissioning Economics

– The median normalized cost to deliver Cx
• $0.30/ft2 for EB 
• $1.16/ft2 for NC (or 0.4% of the construction cost).

– Energy Savings
• 16% for EB, Payback 1.1 Years
• 13% for NC, Payback 4.2 Years 

– Projects with a comprehensive approach to Cx attained 
nearly twice the overall median level of savings and five-
times the savings of the least-thorough projects 



Monitoring Based Cx
• Commissioning Economics

– Thanks to energy savings originated from Cx process, 
associated reductions in greenhouse gas emissions 
come at “negative” cost. 

– In fact, the median cost of conserved carbon is 
negative—

• -$110 per tonne for EB
• -$25/tonne for NC

as compared with market prices for carbon trading and 
offsets in the +$10 to +$30/tonne range.
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Monitoring Based Cx
• Commissioning Catch All Phrases

– Cx – project delivery quality control

– Cx starts during project planning stage and takes place in 
all project phases 

– On a typical project Cx process stretches over 5-6 years

– Design engineers do not practice full scope cx services

– Cx budget cost (project delivery quality control) ~ 1% of 
the total construction cost 
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• Fundamental vs. Enhanced Cx
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