
FCA, Commissioning, Recommissioning 
and Retro-Commissioning:

FEFPA

What? When? Why?Who?

Which One Do I Need and Why?

Presenter
Presentation Notes
Thank you for the introduction! Today I’m going to share some f what I know about Cx and FCAs, specifically what they are, when they should take place, and why you should use them.



Who?

Who am I?

QCxP

850+

Presenter
Presentation Notes
Positionality is important in Cx and assessment work and is the lens through which work is performed, aka Bias. I’m big on transparency and want you to know where my perspective comes from. So, mix a Cx and Sustainability Consultant from AEI, with a Sustainability Adjunct Professor from SPC, and a Doctoral Student at USF and you get ME, a guy you stands on campus buildings and lectures people about it!



Bridge the Gap 
between FCA, Cx & FP

Convey the diverse 
benefits of FCAs & Cx

Share best FCA & Cx 
application practices

Explore FCA and Cx 
Data and findings

Why?

Why am I here?

Presenter
Presentation Notes
The reason I’m here today are to: 1) bridge the gap between FCAs, Cx and Facility Planning. (There is still some confusion out there about these services and I feel that these tools are underutilized.) 2) Convey the diverse benefits that can be realized by applying a well-executed Cx effort or FCA at the right time at your facility. (These benefits range from cost savings to building wellness and can be expressed via simple payback periods.) 3) I want to share some of the best practices that we are seeing regarding the application of these services. And 4) I want to explore with you some of the recent FCA and Cx data that we have collected, as well as the way this data can be shaped to provide you with even more value. Lastly, I’m here for selfish reasons, as two of my bucket list items are performing stand up comedy and giving a TED Talk– two birds, one stone!



What?

Big Picture - Facility Lifecycle
Design

Construction

Operation

Recovery

Presenter
Presentation Notes
The easiest way for me to illustrate the place of FCAs and Cx in your facilities is to reference a typical Facility Lifecycle diagram. (Talk through slide.) Whether you’re a planner, designer, builder, product manufacturer, occupant, operator, or demolitions expert; everyone in this room is somehow involved with at least one lifecycle phase. 



When?

Cx and FCA Integration

Cx

FCA

Presenter
Presentation Notes
Commissioning and Facility Conditions Assessments are part of the Facility Lifecycle and can help extend it. When you develop a facility plan, careful consideration should be given regarding the use and timing of the Cx and FCA processes, with the goal being safe, healthy, sustainable operation that postpones the recovery phase.



What?

COMMISSIONING (Cx)
Fundamental Commissioning

Enhanced Commissioning

Why all the confusion?

Code Compliant Cx

Presenter
Presentation Notes
Since Cx comes first in the Facility Lifecycle, I’m going to talk about it first and then briefly cover FCAs. Commissioning comes in many splendid forms, but our industry hasn’t made it easy on folks to understand what or when it is and why it is so important. (Talk through slide.)



What?

Cx Origins – Ship Building
History Lesson:
• Before Cx, Captain sailed the harbor
• Test Drive approach changed in 1775
• Alfred, 1st ship of Continental Navy
•  Cx ceremony became a Navy tradition

Ship Cx Attributes:
• “Quality assurance process”
• Installing and testing equipment
• Identifying and correcting problems
• Training the prospective crew

Presenter
Presentation Notes
But before I get into defining Cx, I actually want to go back to Commissioning’s roots. Cx actually got its start in the ship building industry. For those of you who aren’t familiar, a ship is like a building that floats on the water. Unlike other buildings, however, a ship can sink if not fit for operation. (Talk history and characteristics.)



What?

Cx Origins – 200 Years later…

Presenter
Presentation Notes
Fast forward some 200+ years and Building Cx emerges in response to building system complexities, in an effort to ensure those systems work together and meet design intent. Because, while a building can't sink like a ship, an unhealthy building might as well be at the bottom of the ocean, as it can be more of a liability than an asset and can put occupants at risk. (Talk through slide)



What?

Cx Origins – And Here We Are

2017
Commissioning required per FBC 
Section C408, Energy Conservation

Presenter
Presentation Notes
(Talk through slide) Bringing the Cx timeline to present day, you can see that Building Cx has come a long way since its origins in the ship building industry in 1775… or has it?



What?

Cx Defined
Per ASHRAE Guideline 0: Commissioning is a quality-focused process for 
enhancing the delivery of a project. The process focuses on verifying 
and documenting that the facility and all its systems and assemblies are 
planned, designed, installed, tested, operated, and maintained to meet 
the Owner's Project Requirements.

Ship Cx Attributes:
• “Quality assurance process”
• Installing and testing equipment
• Identifying and correcting problems
• Training the prospective crew

Presenter
Presentation Notes
Per ASHRAE Guideline 0 (the Cx bible in my opinion) Cx is… (talk through slide). And while the description of Cx has increased in length, Cx is still the same at its core.



“It’s like paying 
someone to test-drive 

your new car”

“It’s like a colonoscopy 
for your building, and 

they get up there!”
What?

Cx Analogies

Owner Contractor

Presenter
Presentation Notes
Working alongside owner reps and contractors in the field, I’ve encountered some pretty unique analogies for our Commissioning process. From the Owner rep I’ve heard… from the contractor I’ve heard… In case you’re wondering Powerpoint does not offer a clip-art image when you search the word colonoscopy. I was honestly relieved and had to use my best judgment.



What?

COMMISSIONING (Cx)
Fundamental Commissioning

Enhanced Commissioning

Let’s clean this up!

Code Compliant Cx

Presenter
Presentation Notes
So in going back to this slide, let’s see if we can’t make some order out of this mess.



E L E C T R I C A L

L I G H T I N G

H V A C

F I R E  A L A R M

S E C U R I T Y

P L U M B I N G

B U I L D I N G  E N V E L O P E

A U D I O / V I S U A L

C O M M U N I C A T I O N S

S E P A R A T E  C O N T R O L  E N V I R O N M E N T S

P R E - D E S I G N

D E S I G N

C O N S T R U C T I O N

O C C U P A N C Y

Common Systems ASHRAE Phases

New Construction Commissioning (NCCx) 

What?

Presenter
Presentation Notes
Cx, most broadly known as NCCx, typically begins in the Pre-Design, Design Phase or Construction phase of a project, and can run through the Occupancy/ Warranty phases. We put an emphasis on the functional performance, communication and integration of the tested systems, as we work through the typical building phases. (Talk through slide.)



NCCx Process Scope Options

What?

Presenter
Presentation Notes
NCCx process scope options include… Although not entirely comprehensive, a quick side-by-side comparison of Cx process scope options against typical Cx process milestones shows the differences between Code Compliant Cx, LEED Fundamental and Enhanced Cx, and the ASHRAE Guideline 0 Cx process.



What?

Minimum Cx Scope, per FBC
The Florida Building Code (FBC) requires 
Commissioning of the following systems:
• Mechanical systems
• Electrical power systems
• Lighting systems
• Air distribution systems
Exceptions:
• Mechanical systems less than 40 tons cooling
• Combined water/ space heating under 50 tons

Presenter
Presentation Notes
For those of you wondering what systems require Cx, the FBC identifies Mech systems, electrical systems, lighting systems and air distribution systems. Exceptions are…



What?

AHU Example

Presenter
Presentation Notes
Using an AHU system as an example, regardless of whether you opt for Code Compliant, LEED, or the full ASHRAE Cx process, you are still going to get the required installation verification, functional performance testing, and documentation. (talk through slide.) But, depending on whether you do code compliant or an expanded Cx process scope, there is a catch because…



Pre-Design Design Construction (Acceptance) Occupancy

Increased Value Lower Initial Cost

When?

Cx Value & Timing

Presenter
Presentation Notes
There is a direct correlation between when you begin the Cx process and how much value is added. (Talk through the slide.)



“It’s easier to fix things on paper, with a pencil,  
than in the field, with a power tool.”

• 25% of issues are found during Design Phase

• Design phase issues are quickly resolved

• Design phase issues are cheaper to resolve

*Per BCxA 2018 Market Survey

When?

Cx Value & Timing

Presenter
Presentation Notes
You’ve probably heard the expression that it’s easier to fix things on paper, with a pencil, than it is in the field with a power tool. According to a 2018 BCxA Market Survey… (Talk through slide)



Trends in Commissioning Application

• 26% of clients start Cx at Design Phase 80%+

• 25% of clients start Cx at Design Phase 60%+

• Added fee is nominal vs vale added

*Per BCxA 2018 Market Survey

When?

Cx Best Practice

Presenter
Presentation Notes
With this added value in mind, the industry is seeing a trend in when they bring on the Commissioning provider. 26% of those surveyed began Cx at the Design Phase more than 80% of the time, while 25% of those surveyed commenced Cx at the design phase more than 60% of the time. That’s a healthy trend.



From 6 most recent K-12 projects From 6 most recent Higher ed projects

When?

Our Findings
K-12 Start Phase Trends Higher Ed Start Phase Trends

Presenter
Presentation Notes
Our recent Cx project findings represent something similar, with Higher Ed being more likely to bring the Cx provider in sooner. From my experience, this is usually a result of funding, not preference. We’ve even offered some pro-bono design review to many of our K-12 clients to help show the value.



Brooksville Elementary School – CHW Study UF Historical Hall Heat Pipe sizing

Why?

Recent Examples
K-12 Client Cost Avoidance

• Nearly replaced CHW distribution due to age
• Conducted a study with Ultrasonic Testing
• Freed up thousands for reallocation 

Higher Ed Cost Avoidance
• Discovered mis-sized heat pipe design
• Corrected issue and changed order
• Prevented delays, earned LEED points

Presenter
Presentation Notes
Recent examples of, and some Cx findings include… and this is why design phase Cx is so important.



What?

COMMISSIONING (Cx)

Halfway there!

New Construction Commissioning (NCCx)

• Fundamental Commissioning
• Enhanced Commissioning

• Code Compliant Cx

Presenter
Presentation Notes
So in going back to this slide, let’s see if we can’t make some order out of this mess.



What?

Post-Occupancy Cx Processes 
Ongoing (Continuous) Commissioning (OCx): 
• Sustain and optimize building performance
• Meet the current facility requirements (CFR)
• 2-year cycle of continuous commissioning
• Part of LEED enhanced systems commissioning 

Monitoring-Based Commissioning (MBCx): 
• Utilizes automated data analytics
• Continuously monitors system performance
• Can be part of an OCx Plan
• Also part of LEED enhanced systems commissioning 

Presenter
Presentation Notes
Per literature from ASHRAE, BCxA and LEEDuser… You may find varying interpretations elsewhere, but this is the general description of Ongoing and MBCx content.



What?

Post-Oc/ Existing Building (EBCx) Cx Processes 
Re-Commissioning (Re-Cx): 
• Ideal for tuning up a previously Cx’d building
• Restore design intent
• Restore operational efficiency
• Offset “drift” and “Override Joe”

Retro-Commissioning (RCx): 
• Ideal for older facilities
• Initial/ after-the-fact Cx effort
• Can inform capital invest
• Good for establishing performance baseline

Presenter
Presentation Notes
Once a building is occupied for an extended period of time it becomes an existing building, and a couple of the Cx processes performed on existing buildings include re and retro Cx. Some attributes relevant to each include…



OCx & MBCx Examples

What?

Presenter
Presentation Notes
As far as examples of Ocx & MBCx, we are doing some really cool work with many of our clients right now around Fault Detection and Diagnostics (FDD) to establish FDD and alarm thresholds for building readiness and acceptance. We can actually incorporate the threshold language into our Cx Plan and project specifications to help ensure it is achieved.



OCx & MBCx Examples

What?

Presenter
Presentation Notes
Were also actively setting up and monitoring automated testing programs…



OCx & MBCx Examples

What?

Presenter
Presentation Notes
Which have the ability to report on issue occurrence and prioritization, which can inform changes to design standards and CMMS scheduling. For example, if we are seeing a lot of OA damper seizing issues, it might be time to require a different damper or change maintenance intervals in the CMMS.



OCx & MBCx Examples

What?
Digital Twin Platforms

Presenter
Presentation Notes
These features are integral to some of the digital twin platforms that we are utilizing and…



OCx & MBCx Examples

What?
Physical Building Digital Twin

Presenter
Presentation Notes
Facilitate a virtual model designed to accurately reflect a physical facility and all systems and controls within. The challenge with implementing many of these Fault Detection & Diagnostic and Digital Twin concepts is that the installed facility systems and controls need to be capable and at a really high level of operation.



What?

Re & Retro Cx Survey
Re-Commissioning (Re-Cx): 
• How many occupy or operate a Cx’d building?
• Have any buildings that were Cx’d over 5 years ago?
• Has operational efficiency dropped?
• Do you employ an “Override Joe”?

Retro-Commissioning (RCx): 
• How many occupy or operate older buildings?
• Have they ever been Cx’d?
• Could you use some guidance regarding capital invest?
• Have you ever established performance baseline?

Presenter
Presentation Notes
With that in mind, I digress, and we will return to the Re and Retro Cx options that are probably more applicable to many of the facilities being operated or occupied by many of the folks in this room. Quick survey…



Why?

Relevant Data
According to the 2021 America’s Infrastructure Report:
• There are 67 School Districts in Florida
• Nearly 3,600 K-12 Schools
• 180,000 permanent classrooms
• Average Building Age is 31 years old

According to Florida Deferred Maintenance Report:
• FL colleges and universities have a DM backlog
• Various repair and replacement projects are needed
• PECO funding won’t meet the need
• Average Building Age is 24 years old

Presenter
Presentation Notes
Positionality is the lens through which a researcher conducts their work, aka Bias. Mix a Cx and Sustainability Consultant from AEI, with a Sustainability Adjunct Professor from SPC, and a Doctoral Student at USF and you get ME, a guy you stands on campus buildings and lectures people about it!



Why?

Re & Retro Example

Santa Fe College: 
• Mixture of Cx’d and non-Cx’d buildings
• Prioritized older Retro-Cx first
• Re-Cx of newer buildings after
• Focused on one building at a time
• Various use-changes over the years
• Excellent record keeping for reference
• Sought direction and energy savings
• Multiple findings per building

Presenter
Presentation Notes
A prime example of the application of re and retro Cx comes from our partnership with SFC…



Why?

Re & Retro Example

Presenter
Presentation Notes
One of the problems we helped them solve was at their dental lab and clinic. Despite recent controls Cx, the building was experiencing temp and RH% spikes during unoccupied times, when these values should have been stable. It appeared that certain areas of the building were going negative, but the envelope appeared to be tight, and all exhaust fans wereunder control. 



Why?

Re & Retro Example

Presenter
Presentation Notes
The RH% trends indicate the spikes that were occurring in RH% in certain areas. Since the system had a humidity control sequence, the respective AHU and would have to energize to drive down the RH%. This was using excess energy.



Why?

Re & Retro Example

Presenter
Presentation Notes
Other symptoms were condensate and mildew beneath lab hoods… not good in an area where dental castings were being prepared. We began by ensuring the system was under control and that the flow rates met design in max, min and unocc modes.



Why?

Re & Retro Example

Presenter
Presentation Notes
What we discovered was an envelope compromise through a shared wall between the dental lab and the neighboring mechanical space. Although it appeared sealed, the temporary cover over some previous CHW piping demolition work had pulled away. This represented an envelope compromise and a fire penetration issue.



Why?

Re & Retro Example

Presenter
Presentation Notes
When the thermostat-controlled exhaust fan in the mechanical room would energize, it would send the mech room negative and syphon cool air out of the adjacent lab. The lab would then draw unconditioned OA in through unseated lab hood exhaust vents, resulting in temp and humidity climbs in the lab spaces and a repeating cycle of moisture intrusion and energy waste.
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Simple Payback Period in Months Why?

Simple Payback

Presenter
Presentation Notes
Examples like the ones I have shown you are the reason that Cx is so valuable. Compared to other energy conservation investments, Cx boasts a really low simple payback period.



What?

COMMISSIONING (Cx)

New Construction Commissioning (NCCx)

• Fundamental Commissioning
• Enhanced Commissioning

• Code Compliant Cx

• Ongoing/ Continuous Commissioning

• Re & Retro-commissioning
• Monitoring-based Commissioning

Post Oc/ Existing Building Cx (EBCx)

Better?

Presenter
Presentation Notes
Now that we’ve organized all of the Cx terminology into their respective buckets, let’s talk FCAs.



What?

Facility Condition
Assessment (FCA)

Presenter
Presentation Notes
FCAs are…



What?

FCA Defined

A comprehensive evaluation of a building's physical condition. 

The purpose of an FCA is to:
• Identify any existing or potential problems
• Determine if the building is suitable for its intended functions
• Prioritize repairs
• Help determine preventive maintenance, repairs, and upgrades
• Provide recommendations for addressing issues
• Provide financial forecasting, if requested

Presenter
Presentation Notes
Per  various sources an FCA is a…



When facility is in 
decline

When repair funds 
are available

When an extra set of 
eyes is needed

Following unexpected 
damages

When?

FCA Timing

Presenter
Presentation Notes
Regarding FCA timing, FCAs are a great tool to use…



FCA Process

What?

Presenter
Presentation Notes
A typical FCA process involves…



Why?

FCA Best Practices

FCA + TAB
• Great for informing design
• Next best baseline to Retro-Cx
• Quick turn-around time
• Can be easily compiled 

Presenter
Presentation Notes
One of the best FCA practices we’ve seen is the combination of FCA with TAB, or reTAB in most cases…



Why?

FCA and Cx Process Delivery

Not all FCA and Cx processes are created equal, so look for the following:

• Intuitive, live software, with full export capability

• A teamwork and resource-oriented philosophy that creates buy-in

• An efficient, integrated approach that limits duplication of effort

• Ability to provide meaningful, valuable data following effort

Presenter
Presentation Notes
When considering FCA and Cx process delivery, know that…



What?

Intuitive Live Software

Presenter
Presentation Notes
We use CxAlloy App…



What?

Intuitive Live Software

Presenter
Presentation Notes
It’s highly intuitive and can be used on any device…



What?

Resource Oriented Approach

Presenter
Presentation Notes
Our approach is that of teamwork and being a resource to the team. We are present and we don’t Cx by the pound, so issue count is not a metric of our success, project success is.



VS

Resource Oriented Approach

What?

Presenter
Presentation Notes
We prioritize incolving O+M staff in testing efforts to supplement training and systems knowledge, and to familiarize them with facility operations.



Why?

Efficient, Integrated Approach 

• PFCs are 
custom

• Compliment 
manufacturer 
documents

• Concisely 
written

• Merged 
meetings

Presenter
Presentation Notes
We exercise common sense practices around document creation and process to project integration…



Occupancy Pre-Design

DesignConstruction

Lessons 
Learned

Design 
Standards 
Updates

Better 
PFCs

Enhanced 
FPTs

Feedback 
& IBPs

Why?

Efficient, Integrated Approach 

Presenter
Presentation Notes
We implement lessons learned, in real time, across different industries. We do this through…




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent Higher Ed Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent K-12 Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent Higher Ed Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent Higher Ed Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent K-12 Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent K-12 Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent Higher Ed Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Across 6 recent K-12 Cx projects spanning the state




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Recent FCA data




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Recent FCA data




Why?

Provide Meaningful Data

Presenter
Presentation Notes
Recent FCA data




What?

Image Credits

• https://constructandcommission.com/
• https://www.history.navy.mil/content/history/museums/nmusn/explore/photography/american-

revolution/continental-navy-ships/continental-ship-alfred.html
• https://www.ashrae.org/File%20Library/Professional%20Development/Learning%20Portal/Instruct

or-Led%20Training/Online%20Instructor-Led/FINAL_Principles-of-Building-Commissioning_Spring-
Online-4-21-2020.pdf

• https://memberportal.bcxa.org/
• https://leeduser.buildinggreen.com/sites/default/files/credit_documentation/Ongoing%20Cx%20Pl

an.pdf
• https://www.facebook.com/energy/

https://constructandcommission.com/
https://www.history.navy.mil/content/history/museums/nmusn/explore/photography/american-revolution/continental-navy-ships/continental-ship-alfred.html
https://www.history.navy.mil/content/history/museums/nmusn/explore/photography/american-revolution/continental-navy-ships/continental-ship-alfred.html
https://www.ashrae.org/File%20Library/Professional%20Development/Learning%20Portal/Instructor-Led%20Training/Online%20Instructor-Led/FINAL_Principles-of-Building-Commissioning_Spring-Online-4-21-2020.pdf
https://www.ashrae.org/File%20Library/Professional%20Development/Learning%20Portal/Instructor-Led%20Training/Online%20Instructor-Led/FINAL_Principles-of-Building-Commissioning_Spring-Online-4-21-2020.pdf
https://www.ashrae.org/File%20Library/Professional%20Development/Learning%20Portal/Instructor-Led%20Training/Online%20Instructor-Led/FINAL_Principles-of-Building-Commissioning_Spring-Online-4-21-2020.pdf
https://memberportal.bcxa.org/
https://leeduser.buildinggreen.com/sites/default/files/credit_documentation/Ongoing%20Cx%20Plan.pdf
https://leeduser.buildinggreen.com/sites/default/files/credit_documentation/Ongoing%20Cx%20Plan.pdf
https://www.facebook.com/energy/


What?
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