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“PFTs: Useful Tool or A Complete Waste of My Time?”

Definition
A prefunctional test checklist is a detailed list of
Installation, Operational, and Documentation
requirements that need to occur or be

submitted before a piece of equipment or
system can be functionally tested.

New Industry Standard Term
Construction Checklists
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“PFETs: Useful Tool or A Complete Waste of My Time?”

Purpose of the PFT

The commissioning prefunctional test checklist has many purposes. It
Is the responsibility of the contractors to provide operating building
systems within the guidelines of the contract. The PFTs are one tool
that helps the contractors fulfill that responsibility.

Indicates that systems are ready for functional testing. Answers the
guestion “what does complete mean?”

Reduces the amount of time the CxA spends functionally testing.

Allows the information reported by the DDC system to be used for
testing purposes.

Delineates for the contractor what is required in the specifications.

Reduces the chance of contractor backcharges due to systems not
being ready when CxA arrives to conduct functional testing.

Saves money for everyone!
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“PFTs: Useful Tool or A Complete Waste of My Time?”

How are they supposed to be used?

Each subcontractor, mechanical, electrical, test and
balance, controls has a part to play in any HVAC system.
One way to use them is to provide a checklist for each
subcontractor. The idea is for each subcontractor to use
the list as they are installing and starting up the piece of
equipment to assure themselves that they have not
forgotten a task.
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“PFETs: Useful Tool or A Complete Waste of My Time?”

Examples of Problems that PFTs are designed to Eliminate

o Vibration isolation components in the shipping position
Instead of the operating position

Fans running backwards

Overcurrent protection devices the wrong size
Missing gauges

Valves stroking the wrong direction or slipping on the
actuator rods

Setpoints not input.

O 00O

o

The PFT will help the contractor eliminate issues such as these,
which is their responsibility, instead of relying on the CxA team
to develop a punchlist for them.
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How can the PFT process be improved?

o Stronger specification language, include sample PFTs in the
specifications, reference Cx in all pertinent sections.

o Putin the specifications that back charges will apply if the CA arrives on
site and the equipment is not ready (eliminate coffee shop PFTs)

o Put submission of PFT documentation as a milestone on the CPM
schedule.

o Easier to use forms.

o Forms for each individual piece of equipment instead of for each type of
equipment.

o Adhering the PFT on the piece of equipment and let each contractor
sign off as he completes his tasks — one PFT for each unit, probably
multiple pages
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How can PFT documentation be
Improved?

Lets look at some samples:
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Alumni Center, VPI
Construction Checklist
AHU T | FTP-0

Engineenng Economics, Inc
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M-PFT-XXX

PROJECT NAME

Mechanical Contractor Pre-functional Test Checklist

Equipment: Rooftop Unit Mark:

Location: Date:

Sarves: Company:
Teck

Check when complere Nores, complerion dara:

C and i llation per project d

and approved submittals:

Safety devices (imlet screens, belt guards)

Cabiner or built-up plemon

Coils

Conderzare drain pan and piping

Filter bavk (w'clean operationa] f

e

Humidifier

Volmne confrol devices (varisble frequency drive, inlet vanes, inler cones)

Conmol dempers (outside air, remim arr, exhaust, relisf izolaton, baromemic)

Cmnm valves

ces (valves and dampers)

claticn (in operating position)

Insmmmentation [IESSUre ZANgZes, A ics, PTs)

Thermal insulzton

Equipment'devica tags and labals

Access panels, doors and lights

Blendars

Roof curk

Operational checks complete:

Fan'motor aliznment

Fan/motor Iubrication

Fan rotation

No umusual vibrations or noi

Acceptshle air lezkage

Debris removed and surfacas clean

Mamufacturer’s stam-up test complata

Documentation complete:

Operation and maintenance informaton

Mamufacturer’s fest raport submitned (artach copy)

PROJECT NAME

Electrical Contractor Pre-functional Test Checklist

[]

Technicizn:

Check when complere

Notes, completion data:

Components and installation per project document: and approved submittals:

v rn'bl! frequency drive
Motors
Starters

Disconnects

o devices

a3 (HOA, push-button. selactor, safery)
Hardwire mwterlocks
Coamel wansfonwers

Coavertence outlats

Wiring tags and equipment Jabals

Operational checks complete:

Motor ampsralts

Moter rotation

VED erclosure fan and Sltar
(Circuits tested

Documentation complete:

‘Operanon and mainterance information
Comractor’s fest report submited
As-bult drawings currant

Checklist Complate

Conizactor’s start-up report submirted (attzch copy)

As-bailt drawin, Taut

Checklist Complete

Sigmanmrs

File: PFT Checklize RTU ¢ Enginsering Ecoromics, Inc

Sigmatura Date
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PROJECT NAME

Test and Balance Contractor Pre-functional Test Checklist
Equipment: Roofiop Unit
Location:
Serves:

Check when complere Notes, completion data:
Component: and installation per project documents and approved submittals:

Fans

PROJECT NAME
Controls Contractor Pre-functional Test Checllist

Equipment: Rooftop Unit
Lecation:
Serves:

Check when complete

Component: and installation per project documents and approved submittals:

Conrol panels (snclosure rating, ambient t=mp
Control valves (location, type, piping)

. accassihiliny)

Safety devices (mler screens, balt uardsy

Control dempers (location, type, pressure |

lmkage adjusmenr)

Coils

Comtrol acmators

type, size, normal positior

Filter bank (wiclean operations] filters)

Conmrol sensors (fvpe, locadon, range. access

Hunmidifier

Control wiring (size, type, insulaton, shielding. (E‘m:imtions. coding,

Wohmme conmrol devices (varisble frequency drive, inlet vanes,

inlat cones)
I:[ Control dampers (outsids i, ratum arr, exhanst, ralief, isolation,

barommetric)
Conmal valves

Balancimg devices (valves, dampers, PTs)

Operational checls: complete:

Blandars

Imsmumentanon (thermometsrs, pressure gauges, magnahelics,

Point-to-point:

manometers, PTs)
I:[ Crverloads marched 1o motor

Artach podnt to point checklist PP-330 with irems checked off for proper
locanion and comection (vertfy with opsn circuit or other suitable tes:

Operational checle: complete:

For starers with HOAs, verify proper selecto crien in all pesitions
Clibration:
Artach Conirol Calibration Checklist CC-300 with:

Mechanical and elecrrical pre-fincrional checks

Analog mput points indicating scmal device readings

Fans (rpm, belts, sheaves)

and readings taken with a standsrd calibration insrument
For poeumnsric devices, a list of i

Mdotors (amps, v

indicaring zero and span values f

Pressure relatonship:

Calibration of all stand-slone control devices (thermostats,

=
|
E Freezestat calibrarion
=

| Damper positions pre: Wi
| Crverloads chacked Calibratdon and ser-up of cuorent swinches
| Sinmlated flter loadmy Safpaints:

Mianual bvpass valves ser, marked, and lockad ] Space Sarc Pressure

Balancing devices sef, matked, and locked

Mored Afr Temperaura

Test holes pluggzed

Di Aur Temperanre

Sound levels pq_r design criteria

Prehear Air Temparature

Decumentation complete;

Prelimmary balancing report submimed

Economizer Lockout Temperature
Mivinmm Cutside Ajr CFM
Timead Override

Unir Operating Schedule

As-built drawings

Compressor Mudnmon OO Time

Checklist Complete

Simarmrs

Compressor Staging Deadbands

High Discharge Temperamre Alarm

High Discharze Static Pressure Alarm
Mamual High Discharge Static Pressure Alanm
Dirty Filter Alanm

Fila: PFT Checklis=RTU

Page3

© Engineermg Economics, Inc
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CC-PFT-XXX

Mark:
Date:
Company:
Teck

Notes, completion data:

Page4of 3
© Enginesring Economics, Inc
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“PFTs: Useful Tool or A Complete Waste of My Time?”

PROJECT NAME PP-XXX
Controls Point to Point Checklist
Equig Rooftop Unit Mark:
Location: Date:
Servas: Company:
Technician:
E[ Check when complete
Temperature Senzors: Notes:
o Name Dot Type | Open Circuir Reading
Dizcharge Air
Ivzed Air
Outside AT
Femm Air
Preheat Air
Humidity Senzors:
Cnsside Afr
Femm Air
Prezzure Senzors:
Discharga
Spaca
Airflow Stations:
ot Nem= Do Tipe | Open Ciromt Beadaz
Supply
Femm
Current Sensors:
o o= Do Tipe | Opes Corowt Beadas
Supply Fan
Femm Fan
Stand Alone Devices:
Point Nama Paimt Tipe Open Ciroit Beading
Freazestat
Discharge Pressure
Filter
Pagelof 2

Fila: PP Checklist-RTU

e
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PROJECT NAME
Controls Calibration Checklist

Equipment: FRooftop Unit

Location:
Serves:

Check when complere

Temperature Senzors:
Discharge A
Dixed A
Ouside Air
Flemm Air
Preheat A

Humidity Senzors:

Outsida Air
Flemm Air

Pressure Senzors:

Diizcharge
Space

Airflow Stations:

Supply
Femm

Current Senzors:

Supply Fan
EFemm Fan

Stand Alone Devices:

Freszestat
Discharge Pressura
Filter

Dampers:

Cnuside Afr
Iin Carside Air
Pemm Air
Exhaust Air

File: CC ChecklistRTU

@

|
CC-XXX

Mak:

Date:

Company:

Technician:

Noves:
Poént Name BMS Maasred Carraction Factor
Point Name BMS Maasured Correction Factor
Point Name BMS Massured Corrzction Factor
Dot Name BMS Maasred Comaction Factor
Point Nams App Peadinz Fan Spead Corrzction Factor
Point Name Desizn Mazsursd Made
Pt Mams iamp, Ve , o7 Pressra Correction Factor
Full Closed Full Open
Tage I of 2 —[

© Engmesring Economics, Inc
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“PFETs: Useful Tool or A Complete Waste of My Time?”

How can PFT documentation be Improved?

One idea is to have 3 “Pre-Functional Test” forms per contractor.
o The first would be an installation checklist with a one-line diagram.

o The second would cover startup information and include
submission of manufacturer’s startup sheets.

o The third would cover information required before the CxA comes
out to start functional testing and would include:

O&M Manuals

Control Point to Point and Control Calibration sheets
Preliminary TAB reports

Duct Pressure Tests

Piping Pressure Tests

Acknowledgement that all resources and tools will be available
when the CxA reaches the job (the right contractors with the right
tools).
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“PFETs: Useful Tool or A Complete Waste of My Time?”

3 “Pre-Functional Test” forms (con’t)

Submission of the first would signal start-
up activities are ready to commence.
Submission of the second and third

would signal functional testing is ready to
commence.
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“PFTs: Useful Tool or A Complete Waste of My Time?”

o Is this an improvement?

o Would it make life easier for owners and
the contractors?

o Is it cost effective?
o Different ideas?
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“PFTs: Useful Tool or A Complete Waste of My Time?”

o Contractor’'s Opinion — are CxA provided PFTs of any use? Are
they viewed as just more paperwork? Do they aid in keeping a
project on schedule? Is there a better way to format them?

o Owner’s Opinion - are the PFTs cost affective? Do you see
them as a benefit? Are you willing to pay the CxA to more
closely monitor their use in the field?

o Provider's Opinion — are you successful in getting real PFTs
with meaningful information? Do you find that even though the
PFTs are meticulously filled out they are not a good
representation of field conditions?

o Final questions — are they worth it? If so, how can the process
and documentation be improved?
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