FCA, Commissioning, Recommissioning
and Retro-Commissioning:

Which One Do | Need and Why?
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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.
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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!
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Share best FCA & Cx
application practices

Convey the diverse
benefits of FCAs & Cx

Explore FCA and Cx
Data and findings



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!
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Big Picture - Facility Lifecycle
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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. 
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Cx and FCA Integration
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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.


Fundamental Commissioning

COMMISSIONING (Cx)
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Why all the confusion?
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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.)
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Cx Origins — Ship Building

, History Lesson:
.‘ e Before Cx, Captain sailed the harbor
_ o e Test Drive approach changed in 1775
B , e Alfred, 1st ship of Continental Navy
' N | e Cx ceremony became a Navy tradition

Ship Cx Attributes:

e “Quality assurance process”

e Installing and testing equipment

e |dentifying and correcting problems
e Training the prospective crew
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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.)
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Cx Origins — 200 Years later...
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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)
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Cx Origins — And Here We Are

First National Conference on Building Commissioning
held
National Environmental Balancing Bureau
develop Certification Programme
1998 ®
US Green Building Council adds Commissioning to
the LEED Programme
Building Commissioning Association
Established
2010
California introduces mandatory Commissioning
S FOQUiremeres far Bullings Commissioning required per FBC
V. E éﬁg:ﬁgﬁs 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?
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Cx Defined

® Per ASHRAE Guideline 0: Commissioning is a for
4 \ enhancing the delivery of a project. The process focuses on verifying
ASHRAE éﬁ' 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:

28\ %\ -  ° Installing and testing equipment
R B [ /%  Identifying and correcting problems
: E—= ¢ Training the prospective crew
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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.
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Cx Analogies
Owner Contractor
“It’s like paying “It’s like a colonoscopy
someone to test-drive for your building, and
your new car” they get up there!”
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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.


Fundamental Commissioning

COMMISSIONING (Cx)
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Let’s clean this up!
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Presentation Notes
So in going back to this slide, let’s see if we can’t make some order out of this mess.
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New Construction Commissioning (NCCx)

A=l

Common Systems

HVAC
LIGHTING

ELECTRICAL

PLUMBING
SECURITY
FIRE ALARM

AUDIO/VISUAL
BUILDING ENVELOPE
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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.)
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NCCx Process Scope Options

A=

FL Building LEED LEED (Enhanced) ASHRAED
Code (Fundamental /
Requirement Required)

Review Design, OPR, BOD and Issue Review - YES - YES
Prepare Commissioning Plan | YES YES YES
Monitor Construction / Equipment install | YES YES YES
Review Testing Reports (e.g TAB) | YES YES - YES
Prepare Pre-Functional Checklists YES YES = YES
Perform Functional Performance Testing YES YES YES
Prepare Preliminary Commissioning Report YES YES YES
Pre_!:_a_lg.-__E.i_p_ai_l__g_u_[qmi::ipning Report | YES YES YES
Coordinate / Review Oper. & Maint. Manuals | YES YES - YES

Prepare LEED Documentation YES YES =
Review Contractor Submittals - YES YES
Verify Systems Manual Updates and Delivery YES - YES YES
Verify Owner and Occupant Training at Occupancy YES YES
Review Bldg. Operations at 10-month Post- Occupancy - YES YES
Develop Ongoing Commissioning Plan for Occupancy YES YES
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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.


B
Minimum Cx Scope, per FBC

The Florida Building Code (FBC) requires
Commissioning of the following systems:

e Mechanical systems

e Electrical power systems

e Lighting systems

e Airdistribution systems

Exceptions:

e Mechanical systems less than 40 tons cooling
e Combined water/ space heating under 50 tons
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For those of you wondering what systems require Cx, the FBC identifies Mech systems, electrical systems, lighting systems and air distribution systems. Exceptions are…
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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…
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Cx Value & Timing

Increased Value < » Lower Initial Cost
A=K
L]
?
Pre-Design Design Construction (Acceptance) Occupancy
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Presentation Notes
There is a direct correlation between when you begin the Cx process and how much value is added. (Talk through the slide.)


Cx Value & Timing

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

e 25% of issues are found during Design Phase

e Design phase issues are quickly resolved

e Design phase issues are cheaper to resolve

*Per BCxA 2018 Market Survey
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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)


B
Cx Best Practice

Trends in Commissioning Application

o e 26% of clients start Cx at Design Phase 80%+
e 25% of clients start Cx at Design Phase 60%+
I  Added fee is nominal vs vale added

*Per BCxA 2018 Market Survey

W Greater than 80%
m 60-80%

m 40-60%

W 20-40%

W Less than 20%
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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.


Our Findings

K-12 Start Phase Trends Higher Ed Start Phase Trends

1 (16.67%)

2(33.33%)

Start Phase
@ Construction

@ Design

4 [66.67%)

5 (B3.33%)

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


B
Recent Examples

K-12 Client Cost Avoidance
* Nearly replaced CHW distribution due to age
e Conducted a study with Ultrasonic Testing
* Freed up thousands for reallocation

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

Hallgd LvD 4 i

I
5
=
L)
L]
]

UF Historical Hall Heat Pipe sizing

Brooksville Elementary School — CHW Study
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Presentation Notes
Recent examples of, and some Cx findings include… and this is why design phase Cx is so important.


New Construction Commissioning (NCCx)

e Code Compliant Cx
* Fundamental Commissioning
e Enhanced Commissioning

COMMISSIONING (Cx)
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Halfway there!

A: Affiliated
== I Engineers


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


B
Post-Occupancy Cx Processes

®
Ongoing (Continuous) Commissioning (OCx): / \
e Sustain and optimize building performance ASHRAE
e Meet the current facility requirements (CFR) \ /

e 2-year cycle of continuous commissioning

e Part of LEED enhanced systems commissioning | '
Monitoring-Based Commissioning (MBCx): BC A
o Utilizes automated data analytics

e Continuously monitors system performance

e (Can be part of an OCx Plan

 Also part of LEED enhanced systems commissioning
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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.
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Post-Oc/ Existing Building (EBCx) Cx Processes

Re-Commissioning (Re-Cx):

e |deal for tuning up a previously Cx’d building
 Restore design intent

 Restore operational efficiency

e Offset “drift” and “Override Joe”

Retro-Commissioning (RCx):

 |deal for older facilities

* |nitial/ after-the-fact Cx effort

e Caninform capital invest

e Good for establishing performance baseline
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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

Cx Acceptance Criteria | Summary

Scope: Cx plans are not considered
complete until an approved set of
Acceptance Criteria is in place.

Requirements:

specifications, or

2. On a stamped, signed, and dated
memo from the EOR to the CxA,
and

3. In the Commissioning Plan

Goal: Demonstrate the value of the
selected design.

O

1. Onthe EOR's plans or —

O
T 1111
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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.
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OCx & MBCx Examples

=

66.67% FCU Heating — Single Speed Fan

r Device Name Device Type Area Initiated by Workflow Status Score Start Time Duration )
Floor 12 . .
FC 12 EL FCU Floor ECU Heatin FCU Heating Failed 66.67% April 25, 2022 17
— ! g - . 0 -
L 12 Single Speed Fan Single Speed Fan 5:04 PM Minutes
Initial .
Sequence Fan Heating
Starting /‘\ 2 Minutes m @ 5 Minutes /'\@ 10 Minutes Finished
O \\"_/ PASSED \_/ PASSED \""/ FAILED O
ACTION LOG TIME ACTION LOG TIME ACTION LOG TIME ACTION LOG TIME
Score:
66.67%
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Presentation Notes
Were also actively setting up and monitoring automated testing programs…
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OCx & MBCx Examples
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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.
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OCx & MBCx Examples

Root Cause

Test Asset ® Discharge Air Temperature (62°F) is lower than its setpoint (65°F) "™

e Chille Test Lower Upper

Test Porometer Volue Limit Limit
Daomper wn Minimum Qperationol QAD Cont 3
Qutput
Discharge

Iemperatunr

S mib
b | g | M

Detected Failures

/1= Afiiated Digital Twin Platforms
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These features are integral to some of the digital twin platforms that we are utilizing and…
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OCx & MBCx Examples
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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.


.

Re & Retro Cx Survey

Re-Commissioning (Re-Cx):

e 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 employan “Override Joe”?

Retro-Commissioning (RCx):

e How many occupy or operate older buildings?

e Have they ever been Cx’d?

e Could you use some guidance regarding capital invest?
 Have you ever established performance baseline?
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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…


B
Relevant Data

According to the 2021 America’s Infrastructure Report:
e There are 67 School Districts in Florida

e Nearly 3,600 K-12 Schools

e 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

e Various repair and replacement projects are needed
e PECO funding won’t meet the need

 Average Building Age is 24 years old
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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!


Re & Retro Example

A=

Affiliated
Engineers

Santa Fe College:

e Mixture of Cx’d and non-Cx’d buildings
e Prioritized older Retro-Cx first

e Re-Cx of newer buildings after
 Focused on one building at a time

e Various use-changes over the years

e Excellent record keeping for reference
e Sought direction and energy savings

e Multiple findings per building



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


)

Re & Retro Example
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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. 


.

Re & Retro Example

S.F.College - Trend

- vav W-70 %rh / Zone RH — vav W-73 %/ Zone RH — vav W-80

Yy
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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.


Re & Retro Example
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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.


B

Re & Retro Example
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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.
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Re & Retro Example
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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.


Simple Payback

Cx + Non-Energy Impacts 0
Retro-Cx (LBNL)(DoE)
New Building Cx (DoE)

Productive Hire (Gallup) 12

I (o)}
&
~

High Efficiecny HVAC 36

PV Solar System Array 72

0 10 20 30 40 50 60 70 80

B Simple Payback Period in Months
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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.


New Construction Commissioning (NCCx)

e Code Compliant Cx
* Fundamental Commissioning
e Enhanced Commissioning

COMMISSIONING (Cx)

Post Oc/ Existing Building Cx (EBCx)
* Ongoing/ Continuous Commissioning

 Monitoring-based Commissioning
* Re & Retro-commissioning

Better?
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Presentation Notes
Now that we’ve organized all of the Cx terminology into their respective buckets, let’s talk FCAs.
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Facility Condition
Assessment (FCA)
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FCAs are…


.

FCA Defined

A comprehensive evaluation of a building's physical condition.

The purpose of an FCA is to:

e |dentify any existing or potential problems

 Determine if the building is suitable for its intended functions

* Prioritize repairs

e Help determine preventive maintenance, repairs, and upgrades
 Provide recommendations for addressing issues

 Provide financial forecasting, if requested
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Per  various sources an FCA is a…


.

FCA Timing

When facility is in When repair funds
decline are available

When an extra set of Following unexpected

/1= Afiiated eyes is needed damages
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Regarding FCA timing, FCAs are a great tool to use…


.

FCA Process

FCA Site Assessment Action Plan/ Report

(@

[[E:
o,
[

Pre-FCA Review Data Research
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A typical FCA process involves…


.

FCA Best Practices

FCA + TAB

e Great for informing design

* Next best baseline to Retro-Cx
e Quick turn-around time

e Can be easily compiled
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One of the best FCA practices we’ve seen is the combination of FCA with TAB, or reTAB in most cases…


B
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
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When considering FCA and Cx process delivery, know that…


Intuitive Live Software

o -
A: Egg:ﬁ;dm Affiliated Engineers Commissioning Practice » UF Health Shands/MOBII-Cx jcoyle@aeieng.com ~ Help & Support ~
Project ~ Assets ~ Issues ~ Checklists + Tests ~ Reviews -~ Reports ~ Tasks ~ Files ~

| Export I ‘F’E|

il | o

Overview Checklists Equipment

Design Issues 0 Checklists 20 Tests 23 Equipment 170
Accepted - Ready for FPT Recommend Acceplance Startup Complete
100% 100% 100%

Construction Issues 170 Checklist Lines 615 Test Lines 1219 Tasks 0

Closed Passed Passed
98.82% 97.07% 85.72%

Design Issues  Construction Issues

DISCIPLINES WITH THE MOST ACTIVE ISSUES

oo () 97.93days T T

Average time for an issue to reach a final status
3 Building Automation/ Controls [ |

OPEN IN PROGRESS RESOLVED CLOSED
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We use CxAlloy App…


B
Intuitive Live Software

< Project < Project Checklists

¢ Dre
< Pre

Projects

Downloaded Projects

UF Health FSC
Recovery Addition

UHalth  |JF Health Ocala
Neighborhood Hospital - Cx

EEE= UF Health/ NPU Phase Il - Cx

Available To Download

My Active Projects All Projects

Brevard Public Schools/
Melbourne HS Chiller
Replacement - Cx

Brevard Public Schools/Mid-
County Middle School - Cx

Emory University/ School of

Dashboard

AFFILIATED ENGINEER
UF Health Ocala
Neighborhood Hospital - Cx

STATUS SUMMARY Breakdown

Design Issues 0

No Data

Construction Issues 51
Open

76.5%
Tests 0

No Data

Test Lines 0

No Data

Checklists

Not Started

Checklist Lines 15,17¢

21.8% 76.070

Issues

OPEN

Internal Wiring on transformer Installed
by equipment manufacturer defective.

ty &

OPEN

The FCU system door opens to about
80% due to the saddle support.

OPEN

Shown electrical panels are without
protection.

OPEN

Shown fire sprinkler is without any
protection.

OPEN

Throughout the jobsite there were
unused hangers observed. Some

examples include within the fire pumprr...
M 3 t Ay 1 y, B8 N

Clear Filters

ASSET
CFE05.A01.AHU024.001

[INPROGRESS (]
CFE05.A01.AHU024.001 - Automation
Installation

[INPROGRESS | (T
CFE05.A01.AHU024.001 - Electrical
Installation

]

[INPROGRESS| (T
CFE05.A01.AHU024.001 - Final
Documentation & Checks

[INPROGRESS| (T
CFE05.A01.AHU024.001 - Mechanical
Installation

ASSET
CFE05.A01.HRD024.001

[INPROGRESS| (T
CFE05.A01.HRD024.001 - Automation
Installation
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Presentation Notes
It’s highly intuitive and can be used on any device…


Resource Oriented Approach
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CONSTRUCTION ISSUE

Internal Wiring on transformer Installed by equipment manufacturer defective

Broken Termination

Checklist 1392, Line 1
Etectrical connections are complele

COMMENTS 1

Have something to add, Jesse?

Have equipment manufacturer re-terminate broken transformer tap

fan 24 D04 o8 1408 o

| Mark as In Progress | - | | Assign To - | | Delete ] iE|
:_,_;, Walch I | Email | | POF | £

Nolan Davis

CFE05.CHS.CHL010.002

Cost Avoidance
Electrical

113172024

Steven Videon
172472024 at 11:08:19 AM

Add Comment
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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.


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


Efficient, Integrated Approach

U12.A01.AHU042.001

THealth

d Engin ommissioning Pr UF Health Shands
00
Type Construction (Pre-Functional)
Asset U12.A01 AHU042.001
Section
First Section Mike Batchelder

PRE-INSTALLATION

1 Casing condition good = no dents or leaks
2 Unit installed on appropriate level curb above roof
3 Unit openings sealed

EQUIPMENT INSTALLATION

4 Vibration isolation equipment installed

5 Ample maintenance access for unit and components
6 Doors/Panels close and continuously sealed

7 Ducts are installed, tested, cleaned and labeled

8 Final Filters installed

9 All dampers installed correctly and close tightly

10 Al coil(s) are clean and fins are in good condition
11 Supply fan belt installed, tensioned and guarded
12 Supply fan area clean
13 Supply fan, shaft and motor alignment is correct
14 Drain pans pitched toward drain outlet
15 Installation in accordance with applicable building codes
16 Field verification of as-built documentation
17 Unit installed with hurricane anchors, etc. per code
18 Lubricated weatherproof motor with guard installed
19 Coil fins have protective coating, including fin edges
20 Unit is properly insulated to prevent sweating
21 System evacuation complete
PIPING INSTALLATION

22 Adequate trap depth for condensate drain ling

Checklists | Printed on 01/23/2024 | Page 1 of 2

A

Affiljated
Engineers

#18 U12.A01 AHUO42.001 | Aff

gineers Commissioning Pra

23 Condensate pipe complete and properly mounted
ELECTRICAL INSTALLATION
24 Disconect enclosure is appropriate for space
25 No excessive temperatures, moisture or dirt at VFD
26 Power disconnects in place and labeled
27 All electric connections tight
28 Proper grounding for components and unit
29 Unit has power and is interlocked with control system
30  Overload breakers installed and correct size
31 All lights installed and operational
AUTOMATION INSTALLATION
32 OA flow station installed with proper inlet and outlet
33 Control hardware complete per documents
34 Control system interlocks hooked up and functional
35 Safety devices work in HAND or AUTO
36 Instruments tagged appropriately
kg Trending of all points enabled
STARTUP AND OPERATION
38 No unusual noise or vibration while running
39 Refrigerant charge meets manufacturer requirements
40 Manufacturer installation checklist completed
DUCTWORK INSTALLATION
41 Duct insulation and vapar barrier properly installed
42 Diffusers, grilles, ductwork complete
43 Ducts cleaned per specifications
44 All duct joints properly sealed with approved mastic
45 Access doors installed, gaskets tight
FINAL DOCUMENTATION AND CHECKS
46 Units labeled correctly per specifications
47 Operation and maintenance information provided
48 Start-up report
49 Confrol drawings

50 Provide manufacturer's installation and operation data

Checklists | Printed on 01/23/2024 | Page 2 of 2

ATIEE

UF Hes

Shandsi
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* PFCs are
custom

e Compliment
manufacturer
documents

e Concisely
written

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


Efficient, Integrated Approach

Design
Standards
Updates

Pre-Design

Lessons

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



Provide Meaningful Data

Issues by Projects and Priority

Lii

400
Priority i
- - » a q’
@ Building Wellness fr
A 300
" oct Ao - —
® Cost Avoidance =
@ Energy Savings g
[Ty]
@ Non-Compliance
) ) 200
® Operations & Maintenance
® Quality Recormmendation
- 0E
oo
35
0 -
SF Health/College FEU - Student LF-GETf Peabody FILU Torrey Pines FSCl College of Central
Of Medicine-Cx Union - Cx Ha Facility Retro-Cx Florids/Building & -
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Across 6 recent Higher Ed Cx projects spanning the state



Provide Meaningful Data

lssues by Projects and Priority

80
a0
60
Priority &
e =
® Building Wellness ,‘_‘ﬂ
—- e
®Cost Avoidance L=ty
_ E
T r 3
® Energy Savings a 32
@ Future Capital Improvement
® Operations & Maintenance
® Quality Recommendation 20

&
_ 3
P =
Sarasota Zrevard Countyy Hemando County / Brevard Public Brevard Public
County/Brentwoo Wiera Elementary Brooksville Schools’ Surfside Schoaolsf South
¢ F
Elementary-Cx zlementary - Ox ES Lake ES Classroom
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Across 6 recent K-12 Cx projects spanning the state
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Issues by Projects and Discipline

T

-t
Discipline
® Building Automation/Controls @ 400
=
@ Building Enclosure =
L*]
® Construction Manager oL
-
®Design Team r,:-,. 300
b
= =
@ El=cirica o
L
®Fire Protection -
General Contractor g 200
L
® Lighting
@ Mechanical
® Plumbing 00
®Test, Adjust & Balance
-
-t

LSk F=U - Student UF-857/ Peabiody =IU Tarrey Pines F5CJ College of Centra
Health/College OF Umion - Cx Hal Facility Retro-Cx Florida/Building &
Medicine-Cx -Cx
Projects
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|lssues by Discipline

Discipline

@ Building Automation/Controls
@ Building Enclosure

® Construction Manager
®Design Team

@ Electrical

@ Fire Protection

® General Contractor

® Lighting

@ Mechanical

® Plumbing

®Test, Adjust & Balance

269 (27.04%)

26 [2.61%)

29 (2.91%)

33 (3.32%)
65 [6.53%)

3 (0.3%)

541 (54.37%)
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Across 6 recent Higher Ed Cx projects spanning the state
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Issues by Projects and Discipline

B0
- - - m
Discipline c
@ Building Automation/Controls .2
R
@ Building Enclosure 0
I
® Construction Manager 0
= 40
o T
'E'El.. Cd I
=
. . u— =
@ Fire Protection =
]
E
3
0

L

[= 4]

@ Lighting
Mechanica
: 20
@ Plumbing
o 1 13
.TEE-t_ .-':'.C|_|Ll5t & Balance 27 D
_ -
]

Sarasofa Brevard County/  Hernando County Brevard Public Brzvar
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Across 6 recent K-12 Cx projects spanning the state



Provide Meaningful Data

Issues by Discipline

i
1(6.21%) 10/56%)

Discipline 59 (33.33%)
@ Building Automation/Controls
@ Building Enclosure

@ Construction Manager

@ Electrical

@ Fire Protection

@ Lighting

® Mechanical

@ Plumbing

@ Test, Adjust & Balance 24 (53.11%)] 1 {0.56%)

3 (1.69%)
— B (3.39%)
- 1 (0.56%)
A: Affiliated
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Across 6 recent K-12 Cx projects spanning the state
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|lssues by Priority

Priority 103 (10.35%)

® Building Wellness

@ Cost Avoidance

® Energy Savings
@®MNon-Compliance

® Cperations & Maintenance

® Quality Recommendation

193 (19.4%)

445 (44.72%)
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Across 6 recent Higher Ed Cx projects spanning the state
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|lssues by Priority

Priority
® Building Wellness
21 {11.56%)
@ Cost Avoidance
® Energy Savings
@ Future Capital Improvement
® Operations & Maintenance 2 (1.13%)

® Quality Recommendation
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Across 6 recent K-12 Cx projects spanning the state



Provide Meaningful Data
Equipment by Space 107

Electrical Mechanical Plumbing
Equipment
1 1 095% 1315 N. Florida Ave.
1(0.95%) (0.95%) ' 1 (3.81%)
1(0.95%) e
2 (1.050) Space
o @ tviechanical Room
3 (2.86%)

®1315 M. Florida Ave. 818 Griffin Road

16 (15.24%)

4(3.81%) ® 315 Griffin Road
1(0.95% @ Electrical Room
1(0.95%) ®Eailers Equipment ipace
@ HW Heat Sys AC-1-Trane 1315 M. Florida Ave.
1{0.95%) Decontam AC-2-Trane 1315 M. Florida Ave.
11 (10.483%) 1(0.95%) ® a5 Storage ACC-1 1315 M. Florida Ave.
@ Housekeeping AHU-1 1315 M. Florida Ave.
6 [5.71%) @ T Server Room AHU-2 1315 M. Florida Ave,
. @ Jan Closet CU-Mitsubishi 1315 M. Florida Ave.
2 (19%) 0. ® Locker Area Disconnect LD 1315 N. Florida Ave.
1(095%) 10 Soiled Work EF-1 1315 N. Florida Ave
1(0.95%) 2 (1.9%) ® sterilizers EF-10 1315 N. Florida
N e Toilet EF-11 1315 N. Flori
P e Trash Room EF-12 1315 N. Flori
== B Affiliated Hes EF-13 1315 M. Florid
A == I Engineers 1reTEs EF-14 1315 N. Florida
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Provide Meaningful Data
Direct Condition Rating (DCR) Breakdown lectrical Mechanical Plumbing

1315 N. Florida Ave. 818 Griffin Road

3 107
4 (3.74%)(28%)

Equipment

DCR Status Rating Score
o> —

3 Great -
] Good -

65 (60.75%) 4 Fair 3
@5

33 (30.84%)

Repair 4

Replace-

A — I Affiliated
== I Engineers
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Provide Meaningful Data

Equipment Assessment

. 1315 N. Florida Ave. 1 07

Total pieces of equipment assessed

Electrical Mechanical Plumbing 818 Griffin Road

Equipment Age DCR. Status Estimated Service Life Remaining Service Life 2 3 8
L |

AC-1-Trane a 2 15 -
AC-2-Trane a 3 15 7 Average Direct Condition Rating of equipment assessed
ACC #1 Disconnect 19 2 40 21
ACC-1 19 3 15 -4
AC-MovinCool 4 1 15 11
AHU-T 35 & 35 0 1 7 4 3
AHU-2 2] 3 15 7 -
Alr Comprassor 19 2 20 1 .
s 19 5 0 . Average Age of equipment assessed
B- 20 3 24 4
B-2 20 2 24 4
B-3 20 2 24 4
CEH 19 2 A0 21
Circulation Pump 19 2 20 1 2 5 0 7
CU-Mitsubishi g 2 15 7 -
Disconnect LD 19 2 40 21 Average Estimated Service Life of equipment assessed
EDH 19 2 20 1
EF-1 338 4 50 12
EF-10 12 2 25 7
EF-11 19 2 25 6 7 6 4
EF-12 19 2 25 6 =
A = Affil;hted 19 3 25 6 Average Remaining Service Life of equipment assessed
== I Engineers @ ’ " 1
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