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AIA Quality Assurance

The Building Commissioning Association is a Registered Provider with The American 
Institute of Architects Continuing Education Systems (AIA/CES). Credit(s) earned on 
completion of this program will be reported to AIA/CES for AIA members. Certificates of the 
Completion for both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education. As such, it 
does not include content that may be deemed or construed to be an approval or 
endorsement by the AIA of any material of construction or any method or manner of 
handling, using, distributing, or dealing in any material or product. 

Questions related to specific materials, methods, and services will be addressed at the 
conclusion of this presentation.
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Learning Objectives
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• Know how to integrate the BAS into the commissioning 
process

• Know the tools and techniques to specify the right BAS to meet 
the owner’s needs 

• Know how to request and review graphics submittals, network 
integration diagrams, and BAS programming

• Know how to functionally test BAS graphics, point naming, and 
trend setup for consistency and usability



Why commission the BAS?
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• The Building Automation System (BAS) is the most touched 
component of the mechanical system

• Smart Building systems are more connected, more integrated
• Largely ignored by the commissioning process
 Selected by the trades, not considered a maintainable asset

• Opportunity to provide significant value to the owner/operator



BAS Commissioning Phases
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• Pre-Design Phase
 Specifications
 Network Architecture

• Design Phase
 Submittal Review
 Reviews and Bench Testing

• Construction Phase
 IT Coordination
 Functional Performance Testing (FPTs)



BAS/Graphics Specification
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Pre-Design Phase – Specifying the BAS
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• Owner’s Project Requirements (OPR) / Basis of Design (BOD)
• Choose the BAS that fits the OPR/BOD
 The BAS is typically ignored in the BOD - The CxA should push for 

more definition
• Questions to guide the BAS selection and network design
 What systems are to be integrated?

◦ Lighting? Room Scheduling? Metering?
◦ Additional systems will require an open protocols or gateways for integration

 How complex is the sequence of operations? 
◦ More complex sequences require customizable programs and devices



Pre-Design Phase – Specifying the BAS
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• IT and Networking requirements?
 Will the BAS reside on the enterprise network or be stand alone?
 Who will manage the BAS network and security? 

◦ IT staff is typically preferable to building operations, but will have their own 
standards for security and communication protocols

• Open vs. Proprietary architectures
 Integration with existing enterprise systems
 Serviceability and vendor networks

• Are analytics being used? Where will they live?
 Local analytics will require additional servers
 Cloud-Based analytics will require specific, secure protocols and internet 

connectivity



Design Phase – Provide a BAS/Graphics specification
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• You can only commission to a specification or design
• Get specific

 Communication protocols
 Network guidelines
 Interoperability
 Trended Points
 Graphics screenshots 

• Specify equipment and point naming standards
• Performance Requirements



Design Phase – Provide a graphics specification
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Design Phase – Provide a graphics specification
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Design Phase – Provide a graphics specification
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Design Phase – Provide a graphics specification
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Design Phase – Provide a graphics specification
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Design Phase – Provide a graphics specification
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Network Architecture
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Design Phase – Network Architecture
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• Coordination is necessary between the Owner’s IT team and 
the controls contractor
 Define what protocols are to be used
◦ Secure vs. Unsecure
◦ Routable vs. Non-routable
◦ Proprietary vs. Open

 Determine who is responsible for providing equipment, IP 
addresses, and maintenance

• Expectations for non-BAS vendor supplied devices



Submittal Phase – Network Architecture
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• Single-line diagram of networked systems
 Include communication protocols
 Include firewalls and managed switches
 Include non-BAS vendor provided systems

• Network responsibility matrix
 BAS contractor vs. IT
 3rd-party gateways



Submittal Phase – Network Architecture
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Construction Phase – Coordination is key
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• IT personnel should be included in construction meetings
• Make sure information is available to those who need it, when 

they need it
• IT equipment needs clean, conditioned space
• Delays in IT will lead to delays in commissioning



Functional Testing Phase– Verify Network Performance
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• Graphics should load quickly
• Point values should be displayed quickly
• Equipment should respond to commands almost immediately
• Overrides should take effect within a few seconds
• Verify access through VPN, web, etc. 
• Network discovery tools



Commissioning Graphics
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Submittal Phase – Graphics Submittals

BCxA Annual Conference – Chicagoland, IL – September 2019 23

• Graphic examples for each type of equipment should be 
submitted
 Review against specification
 If possible, get buy-in from building engineer
 Are the graphics clear? Are the point values where you 

would expect them? Is all the necessary information 
shown?

 If applicable, are graphics similar to other portfolio 
buildings?
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Submittal Phase – Graphics Submittals

Which is the setpoint?



Submittal Phase – BAS Bench Testing
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• Programs should be written prior to controller installation
 Override sensor values and watch program response

• Logic review vs. SOO
• Verify point and equipment naming
• Verify trend setup



Construction Phase - Functional Testing 
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• Challenge: How to write functional tests for the BAS
 Develop a checklist based on the specification



Construction Phase– Incorporate BAS into the FPTs
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• Reviewing graphics during functional testing is a natural fit
• Look at graphics with the building engineer in mind
 Are the graphics set up to make troubleshooting easier?
 Is it easy to navigate?
 Are alarms easy to see? 
 Is all of the necessary information visible and obvious?
 If possible, don’t let the programmer drive



Construction Phase – Verify Graphic Accuracy
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Construction Phase – Verify Graphic Accuracy
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Construction Phase– Verify Database Structure
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• Database should be structured so that systems can be easily 
interpreted by the Internet of Things (IOT)
 Points separated by equipment, not controller
 Consistent across systems/floors/buildings

• A well designed BAS opens up the possibility of analytics-
driven functional testing. 



Trend Analysis and Analytics
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Design Phase – Performance Criteria
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Design Phase – Trends
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• Trended histories are vital for verifying system performance
• Create a list of points to be trended
• Trend intervals should be short enough to capture system performance 

without putting strain on the system. 
• Sensors and Numeric Commands

 5-minute interval for commissioning
 15-minute intervals for continued monitoring
 Use change of value (COV) only with a threshold (e.g. 5 minutes or 0.5°COV)

• Setpoints and Binary Values
 4 hour interval plus COV

• Consider storage options – Onsite vs. Cloud. How long to store?



Construction Phase – Trend Analysis
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• Capture issues not found though typical FPTs
• Tune PID control loops for stable operation
• Verify how systems effect each other
 Does the economizer opening affect the static pressure control?

• Verify equipment scheduling
• See how the building responds to sudden changes in occupancy



Construction Phase – Trend Analysis
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Construction Phase – Trend Analysis
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• Using trend analysis to verify system operations will reveal 
necessary trends that were not set up

• Trend analysis is essential for PID loop tuning



Construction Phase– Third Party Analytics
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• Trend collection and fault detection and diagnostics (FDD)
• Should be considered a tool for commissioning
• 3rd party analytics makes functional testing more thorough
 Test 100% of equipment, not a sampling
 Automated test procedures allow for quick issue discovery 

and easy retesting
 Easily validate resolved issues
 Verify performance over time rather than once

• Be more confident that the building works as it should



Conclusion
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• Including the BAS/graphics in the commissioning process in 
necessary as building systems become more complex

• Include the BAS in the OPR/BOD and specifications
• BAS network architecture needs planning and design
• Review BAS submittals before implementation
• Incorporate graphics and trend analysis into functional testing
• Advanced analytics should be the future of commissioning



Tavis Werts, PE, CCP
Altura Associates
twerts@AlturaAssociates.com
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