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Commissioning Best Practices
• Presentation Overview

– Commissioning Standards & Guidelines
– Commissioning Industry Profile (USA and Canada)
– Definitions 
– Commissioning Process and Project Phases 
– Fundamental versus Best Practice Commissioning
– Commissioning Models 
– Planning and Design Stage Cx Process
– Construction Phase Cx Process
– Monitoring Based Commissioning 
– BC Hydro New Construction Program – Cx Incentive
– Commissioning Economics     



• 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    
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• Cx Standards & Guidelines
– Canadian Standards (Limited Resources)
– CSA Z320.10 – Building Commissioning 
– 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    
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• 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
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• Commissioning Industry Profile

CANADA
– East coast and central Canada are ahead of west coast 

in the number of engineering companies providing 
commissioning services

– Building commissioning association is active in 
Ontario/Quebec

– Western Canada Chapter of the BCA just incorporated 
– On the west coast limited number of engineering 

companies provide commissioning services. Cx services 
provided primarily by the contractor companies (testing 
and balancing)    
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• 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.    
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• Commissioning Process and Project Phases
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• Fundamental versus Enhanced Cx
– LEED Process introduced Fundamental and Enhanced 

Commissioning process separation. 

Fundamental Commissioning
– Develop Owners Project Requirements and review the 

basis of design 
– Incorporate Commissioning Requirements into 

Construction Documents 
– Develop and utilize commissioning plan
– Verify installation, functional performance, training and 

O&M documentation          
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• Fundamental versus Best Practice Cx
Best Practice Commissioning
– Cx Authority independent of design team shall conduct a 

review of design prior to the construction document 
phase 

– Cx Authority shall conduct a review of construction 
documents prior to issuing contract documents for 
construction

– Cx Authority shall review contractors submittals relative 
to systems being commissioned

– Provide the owner with the single manual with 
information required for Re-commissioning    
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• Fundamental versus Best Practice Cx
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• Commissioning Models
Independent Third Party Commissioning
– Preferred – Significantly reduces potential for conflict of 

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

Commissioning as part of the Design Team
– Not unbiased 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.
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• Commissioning Models
Commissioning as part of General Contractor 
– Many of the same problems as commissioning under 

design team 
– Focus on schedule and budget. Not in owner favor.

Commissioning 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 versus Best Practice Cx
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• Planning and Design Stage Cx Process
PLANNING STAGE

– Hire Cx Authority 

– Develop the Owner’s Project Requirements

– Identify scope and budget for the Cx Process

– Define the Cx team members (specifically Owner’s 
group)
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• Planning and Design Stage Cx Process
PLANNING STAGE

– Develop the initial Cx plan 

– Review and use of lessons – learned from previous 
projects. 

– Define target incentive programs

– Include Cx requirements into RFP documents for design 
services!!!  - see attached file
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• Planning and Design Stage Cx Process
DESIGN STAGE – DELIVERABLES

– Commissioning Team Organization Chart

– Owners Project Requirements

– Cx Specifications and Cx Plan

– Design Development Review Document

– Construction Documents Review  

– Basis of Design Document 
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• Owner’s Project Requirements
– The Owner’s Project Requirements (OPR) are 

considered the heart and soul of the Commissioning 
process. 

– When the Owner’s Project Requirements are not 
developed, the owner, designer, contractor’s and 
operation and maintenance personnel interpret the 
building requirements, including their individual 
responsibilities, from the standpoint of their own specific 
needs. 
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• Owner’s Project Requirements
– ASHRAE 0-2005 Provides Template for Generating 

OPR  and proposed content. 
– Usually assembled at the project workshop session. 
– Desired performance criteria for energy, water use, 

thermal comfort, indoor air quality, lighting/daylighting, 
acoustics  specified in this document. 

Commissioning Best Practices



• Owner’s Project Requirements
– See Attached Owner’s Project Requirement Sample File 
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• Basis of Design and Design Intent Document
– Design documentation is presented in narrative form at 

the schematic project phase. 
– The schematic design narrative form represent the 

foundation for the final basis of design document.
– Commissioning Authority updates Basis of Design 

documents as the design progresses from the inputs 
provided by the design team. 
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• Basis of Design and Design Intent Document
– Basis of design document is primarily assembled for the 

OPERATOR GROUP needs.  
– Construction documents are prepared to allow 

contractors to erect the building and building systems.  
– The operator cannot get all the information from the 

construction documents.   
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• BD Case Study #1 St Mary’s Hospital
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• BD Case Study #2 – Ritchie Bros HQ Office

– 100,000 Sq Ft office building

– VRF system, roof top ventilation unit

– Condensing boilers, radiant slab system

– Fundamental Cx Completed 

– Very dissatisfied owner/user 

– Border line to litigation process    
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• Fundamental versus Best Practice Cx
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• Construction Phase Cx
– Cx Authority versus Cx Agent – Copy ASHRAE 
– Construction Process and Cx Coordination
– Sample check sheets 
– Pre start up
– Start up
– Functional Inspections
– Acceptance 
– Training
– O&M Manuals 
– System Manual     
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• Fundamental versus Best Practice Cx
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• Monitoring Based Commissioning MBx
– MBCx provides meaningful and energy efficiency 

focused building performance optimization process 
during project occupancy phase.

– 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
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• BC Hydro New Construction Program –
Commissioning Incentive
– BC Hydro is preparing a contract offer for owners/facility 

group for specific commissioning activities incentives. 
– The program requirements will include in simplified 

terms:
• Generation of the energy focused basis of design 

document during project design stage.
• Regular interval energy performance review sessions 

during first year of operation between Cx Authority 
and the facility operators utilizing energy metering and 
management software installed as part of the 
construction project. 
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• Commissioning Economics
– Lawrence Berkeley National Laboratory has built the 

world’s largest compilation and meta-analysis of 
commissioning 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 
commissioning expenditures. 

– The recorded cases of new-construction commissioning 
took place in buildings representing $2.2 billion in total 
construction costs. 
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• Commissioning Economics
– The median normalized cost to deliver commissioning

• $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 
commissioning attained nearly twice the overall median 
level of savings and five-times the savings of the least-
thorough projects 
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• Commissioning Economics
– Thanks to energy savings valued more than the cost of 

the commissioning 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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• Commissioning Economics
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• Commissioning Economics
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• Commissioning Economics
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• Commissioning Economics
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• Commissioning Catch All Phrases

– COMMISSIONING – PROJECT DELIVERY 
QUALITY CONTROL

– COMMISSIONING STARTS DURING 
PROJECT PLANNING STAGE

– CONTINUITY 

– ACTIVE ENERGY EFFICIENCY
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THANK YOU!

#220 – 4211 Kingsway
Burnaby, BC V5H 1Z6
Ph.604.221.8715
bratkovich@cesgroup.ca 

Boban Ratkovich, P. Eng. LEED AP ID+C, CEM, BESA


