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SECTION 23 08 00

COWM SSI ONI NG OF MECHANI CAL[ AND PLUMBI NG SYSTEMS
05/ 23

EE R R R S I R I R R I R S R R S R O S R R S I R I R R R R R R

NOTE: This specification covers comm ssioning
requi renents for HVAC[ and plunmbi ng] systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

EE R R R S R R I R R I R S R R R R R R S R I R I R I R R S R R S R R O

NOTE: This section contains tailoring options for
KTR H RED COWM SSI ONl NG PROVI DER, GOVT HI RED

COW SSI ONI NG PROVI DER, | NTEGRATED SYSTEMS TESTS,
DESI GN- BUI LD, DESI G\N-BI D- BUI LD, ARMY, and NAVY.

Sel ect KTR HI RED COWM SSI ONI NG PROVI DER tail ori ng
for projects that require the Conm ssioning Provider
to be provided by the Construction Contractor.

Sel ect GOVT HI RED COWM SSI ONI NG PROVI DER tail oring
for projects where the Comm ssioning Provider is
retai ned under a separate contract with the

Gover nnment .

Select ARMY tailoring for projects that will be

managed by the U S. Arnmy Corps of Engineers
(USACE). Arny nanaged projects will always have a
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KTR HI RED COVM SSI ONl NG PROVI DER i n accordance w th
Engi neering Regul ations. Do NOT sel ect GOVT H RED
COW SSI ONI NG PROVI DER tailoring for Army managed
projects. Refer to Notes in Section 01 91 00.15
BUI LDI NG COMM SSI ONI NG and Engi neeri ng Regul ati ons
for further information.

Arny Engi neering Regul ation (ER) 1110-345-723
describes Arny project commi ssioning | eadership
structure. In all cases, the construction
contractor will be required to provide a
Contractor's Conm ssioning Specialist (CxC), herein
referred to as the Lead Conmi ssioning Specialist, to
performthe duties listed. The Arnmy will utilize a
Gover nrent Conmi ssi oni ng Specialist (CxG as
described in the ER  Regardl ess of whether the CxG
is provided by Arny personnel or third party
contract, all communication and coordination with
the CxG will be nmanaged through the Contracting

O ficer via processes established in other

speci fication sections such as Quality Control, and
Submittal Procedures.

Sel ect NAVY tailoring for projects that will be
managed by the Naval Facilities Engineering Systens
Conmand ( NAVFAC) .

Sel ect DESIGN-BUILD tailoring for Design-Build
proj ect execution.

Sel ect DESIGN-BID-BUILD tailoring for
Desi gn-Bi d-Bui |l d proj ect execution.

Sel ect | NTEGRATED SYSTEMS TESTING tail oring for
buil dings with central control systens and

i nteractive operation anong different systens.
(Exanpl es include nmission critical facilities such
as hospitals, |aboratories, nission operations, or
ot her essential (RCIV) and strategic asset (RCV)

facilities.)
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Bui |l di ng Conmissioning is a systematic, quality-focused process for
enhanci ng the delivery of a project that focuses on verifying and
docunenting that all of the conm ssioned systens and assenblies are

pl anned, designed, installed, tested, operated, and nmaintained to neet the
project requirenents. The purpose is to reduce the cost and performance
ri sks associated with delivering facilities projects, and to increase

val ue to owners, occupants, and users. Conply with specification Section
01 91 00.15 BUI LDI NG COW SSI ONI NG

1.1 SEQUENCI NG AND SCHEDULI NG

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: The foll owi ng paragraph contains tailoring
for ARMY and NAVY. Tailoring and deletions to this

list will require renumbering the list itemns.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Conpl ete functional performance testing prior to performance verification
testing required by Section 23 09 00 | NSTRUVENTATI ON AND CONTROL FOR
HVAC. Complete the following prior to starting Functional Performance
Tests of nechani cal systens:

a.

Al'l equi pnment and systens conpl eted, cleaned, flushed, disinfected,
calibrated, tested, and operate in accordance with contract docunents
and construction plans and specifications

Final DALT Report submitted and approved in accordance with Section
23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC

Pre-final Testing, Adjusting, and Bal anci ng Report submitted in
accordance with Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR
HVAC

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: This itemcontains tailoring for ARMY.

R R I R I R I I R R I R R R I R R R I R R R R R R I R R I R R O O

1lg.

10h.

11.2

Performance Verification Tests of the controls systens have been
conpl eted and the Perfornmance Verification Test Report has been
subnitted and approved in accordance with Section 23 09 00

| NSTRUVENTATI ON AND CONTROL FOR HVAC.

The Certificate of Readi ness subnmitted and approved in accordance with
Section 01 91 00.15 BUI LDI NG COWM SSI ONI NG

Air Leakage Test Reports and Diagnostic Test Reports subnmitted and
approved in accordance with Section 01 91 19 BU LDl NG ENCLOSURE
COW SSI ONI NG

Tests, Flushing, and Disinfection in accordance with Section [22 00 00
PLUMBI NG GENERAL PURPOSE][22 00 70 PLUMBI NG FOR HEALTHCARE FACI LI Tl ES]

I nspection and Testing in accordance with Section 22 33 30.00 10 SOLAR
WATER HEATI NG EQUI PMENT

SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
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Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Test Equiprent; G, [ 1]

SD- 06 Test Reports

Pi pe Flushing, Testing, And Water Treatnent Reports; C[, [__ 11
Conpl eted Pre-Functional Checklists; C[, [__ 1]

[ Seasonal Test Report; C[, [__ 11

11 Ful | -Load Test Report; C[, [__ 1]

11 Post - Construction Trend Log Report; C[, [__ 1]

] SD-07 Certificates
Certificate OF Readiness; C[, [__ 1]

1.3 ACCESSI Bl LI TY REQUI REMENTS

Equi pnrent, systens, and devices for comi ssioned systens nust be
accessi ble. Make necessary nodifications if systems and devi ces are not
accessi bl e for inspections and testing.

Assi st comm ssioning teamin testing by renoving equi pment covers, opening
access panels, and other required activities that assist with visual
oversight. Furnish |adders, flashlights, neters, gauges, or other

i nspecti on equi pment as necessary.

1.4 COORDI NATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: This paragraph contains tailoring options for
ARMY and NAVY.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Refer to Section 01 91 00.15 BU LDI NG COMM SSI ONI NG for requirenents
pertaining to coordi nation during the conm ssioning process. Coordinate
wi th the Conmi ssioning Provider Lead Conmi ssioning Specialist in
accordance with Section 01 91 00.15 and in accordance with the

Conmi ssioning Plan to schedul e i nspections as required to support the
conmi ssi oni ng process. Furnish additional information requested by the
Commi ssi oni ng Provi der Lead Conm ssioning Specialist. Coordinate
schedul i ng of Functional Performance Testing with the conmi ssioning team
Provi de plans, reports, notes, and other docunentation to the
Conmi ssi oni ng Provider Lead Comm ssioning Specialist as specified in the
conmi ssioning plan, as it is conpleted.

.5 Pl PE FLUSHI NG, TESTI NG AND WATER TREATMENT REPORTS

Test requirements are specified in Division [22 and ]23 piping Sections.
Prepare a pi pe systemcl eaning, flushing, and hydrostatic testing | og.
Provi de cl eaning, flushing, testing, and water treatnent [og and fina
reports.

Include the following in the pipe systemcleaning, flushing, and
hydrostatic testing | og:

a. Mnimmflushing water velocity.
b. Water treatment reports.

c. Tracking checklist for managi ng and ensuring that all pipe sections
have been cl eaned, flushed, hydrostatically tested, and chem cally
treat ed.

.6 CERTI FI CATE OF READI NESS

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: This paragraph contains tailoring options for
ARMY and NAVY.

NOTE: Include the bracketed option Air Leakage Test
Reports and Di agnostic Test Reports for Arny

projects that include this report in Section 01 91 19
BUI LDl NG ENCLOSURE COVM SSI ONI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit Certificate of Readi ness docunentation in accordance with Section
01 91 00.15 BUI LDI NG COVMM SSI ONI NG for all equipnent and systens includi ng
start-up reports; conpleted Pre-Functional Checklists; Testing, Adjusting,
and Bal ancing (TAB) Report; Issues Log; HVAC Controls Start-Up Reports;
Performance Verification Test Reports;[ and the building envel ope Air
Leakage Test Reports and Diagnostic Test Reports]. Do not schedul e
Functional Performance Tests for the systemuntil the Certificate of

Readi ness for that systemreceives approval by the Governnent. The CxC,
CQC System Manager, QC Manager, and the Mechanical, Electrical, Controls,
and TAB subcontractor representatives nust sign and date the Certificate
of Readi ness.
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PART 2 PRODUCTS

2.

1 TEST EQUI PMENT

Provide all testing equipment required to performtesting for the systens
to be comi ssioned, except for equipnent specific to and used by TAB as
required by Section 23 05 93 TESTING ADJUSTI NG AND BALANCI NG FOR HVAC.
Provide a sufficient quantity of two-way radios for each subcontractor.
Submit list of Test Equipnent and instrumentation to be used for testing
i ncl udi ng equi pnent/instrunent identification nunber, equipment
application or planned use, nmanufacturer, make, nodel, and serial nunber,
and calibration history with certificates. Also |ist special equipnent
and proprietary tools specific to a piece of equipnment required for
testing.

.11 Proprietary Equi prment

Provi de manufacturer's proprietary test equi pnent and software required by
any equi pnent manufacturer for programm ng and start-up, whether specified
or not. Provide nmanufacturer test equipnment, denonstrate its use, and
assist in the conmm ssioning process as needed. Provide data | ogging

equi prent and software required to test equiprent.

1.2 Calibration and Accuracy

Conply with equi prent manufacturer's test equi pnent calibration procedures
and intervals. Recalibrate test instruments inmediately after instrunents
have been repaired resulting from being dropped or damaged. Affix
calibration tags to test instruments. Furnish calibration records to
Contracting O ficer upon request.

Provide all testing equipnment of sufficient quality and accuracy to test
and neasure system perfornmance with the tol erances specified. Unless

ot herwi se noted, the follow ng m ninum requirenents apply: Provide
tenmperature sensors and digital thernmoneters with a certified calibration
within the past year to an accuracy of 0.3 degrees C 0.5 degrees F and a
resolution of plus or minus 0.1 degrees C 0.1 degrees F. Provide pressure
sensors with an accuracy of plus or minus 2.0 percent of the val ue range
bei ng measured (not full range of neter) and calibrated within the | ast
year.

PART 3 EXECUTI ON

3.

1 VEETI NGS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph contains tailoring options for
ARMY and NAVY.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Attend all neetings in accordance with Section 01 91 00.15 BU LD NG
COW SSI ONI NG

Provide tinely updates on construction schedul e changes to allow the
Conmi ssi oni ng Provi der Lead Conmi ssioning Specialist to execute
conmi ssi oni ng process efficiently. Notify Contracting Oficer of
antici pated construction delays to commi ssioning activities not yet
performed or not yet schedul ed.
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3.2 COVM SSI ONI NG CONSTRUCTI ON OBSERVATI ON CHECKLI STS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph contains tailoring options for
| NTEGRATED SYSTEMS TESTS and ARMY

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Conmi ssi oni ng constructi on observation checklists include Pre-Functiona
Checklists, Integrated Systens Test Checklists, and Functional Perfornance
Test Checklists. Provide comm ssioning construction observation
checklists for the Interimand Final Construction Phase Comni ssioning Pl an
in accordance with Section 01 91 00.15 BU LDI NG COVM SSI ONI NG

Downl oad exanpl e Pre-Functional Checklists, Integrated Systens Test
Checklists, and Functional Performance Test Checklists for Section

01 91 00.15 BUILDI NG COMM SSI ONI NG at the follow ng | ocation

http://ww. wbdg. org/ffc/dod/unified-facilities-guide-specifications-ufgs/
forns-graphics-tables. The checklists submtted in the Interimand Fina
Construction Phase Conm ssioning Plans nust contain the sanme | evel of
detail shown in the exanples. The submtted checklists are not required
to match the format of the exanples.

3.2.1 Pre- Functi onal Checklists

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: This paragraph contains tailoring options for
KTR H RED COWM SSI ONl NG PROVI DER, NAVY, and GOVT
H RED COWM SSI ONI NG PROVI DER

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Pre-Functional Checklists nust include itens for physical inspection
or testing that denpnstrate that installation and start-up of equi pnent
and systens is conplete. Refer to paragraph PRE-FUNCTI ONAL CHECKS
Pre-functional checklists nust be tailored to verify the specific
installation requirenents and details of the construction docunents and
manuf acturer's instructions.

Use the Pre-Functional Checklists prepared by the CxC for physica

i nspection or testing to denonstrate that installation and start-up of
equi prent and systens is conplete. Refer to paragraph PRE-FUNCTI ONAL
CHECKS.

3.2.2 Functi onal Performance Test Checklists

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph contains tailoring options for
KTR H RED COVM SSI ONl NG PROVI DER, NAVY, GOVT H RED
COW SSI ONI NG PROVI DER, and | NTEGRATED SYSTEMS TEST.

Thi s paragraph contains tailoring for ARW. Choose

bracketed "and the Oaner's Project Requirenents" for
projects that require one. Refer to specifier notes
regardi ng the Ower's Project Requirements Docunent

in Section 01 91 00.15 BUI LDI NG COWM SSI ONI NG

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Functi onal Performance Test Checklists nust include procedures that
expl ain, step-by-step, the actions and expected results that wll
denonstrate that the systemperfornms in accordance with the contract[ and
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Owner's Project Requirenments Docunent]. Refer to paragraph FUNCTI ONAL
PERFORVANCE AND | NTEGRATED SYSTEMS TESTING | nclude the follow ng
sections and details appropriate to the systens being tested in the
Functi onal Performance Test Checklists:

a. Notable systemfeatures including infornmation about controls to
facilitate understandi ng of system operati on and nmi nt enance

b. Conclusions and recomrendations. Conclusions nmust clearly indicate if
system does or does not performin accordance wth contract
requi renents and specifications[ and Oamer's Project Requirenents
Docunent]. Recommendation nust clearly indicate that the system
shoul d or should not be approved by the Governnent.

c. Test conditions including date, beginning and ending tine, and
begi nni ng and endi ng outdoor air conditions

d. Attendees
e. ldentification of the equi pnment involved in the test
f. Systemfeature identification

g. Point-to-point observations including denonstrating systemflow neters
and sensors have been calibrated and are correctly displayed on the
Qperator work station

h. Actuator operation observations denonstrating actuator responses to
conmands fromthe control system

i. As-found condition of the system operation

j. List of test itens with step nunbers along with the correspondi ng
feature or control operation, intended test procedure, expected system
response, and pass/fail indication

k. Space for comments for each test item

Use the Functional Performance Test Checklists prepared by the CxC that
list, step-by-step, the actions and expected results that will denonstrate
that the system perforns in accordance with the contract. Refer to

par agr aph FUNCTI ONAL PERFORMANCE AND | NTEGRATED SYSTEMS TESTI NG

3.2.3 Integrated Systens Test Checklists

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

This paragraph is tailored for | NTEGRATED SYSTEMS
TEST and contains tailoring options for KTR H RED
COW SSI ONI NG PROVI DER and GOVT HI RED COVMM SSI ONI NG
PROVI DER

Choose bracketed "and the Oaner's Project

Requi renents" for projects that require one. Refer
to specifier notes regarding the Oamer's Project
Requi renents Docunment in Section 01 91 00. 15

BUI LDI NG COVM SSI ONI NG

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Integrated Systens Test Checklists must include test procedures that
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expl ain, step-by-step, the actions and expected results that wll
denpnstrate that the interactive operations between systens perforns in
accordance with the contract[ and Oaner's Project Requirenents Docunent].
Refer to paragraph FUNCTI ONAL PERFORVANCE AND | NTEGRATED SYSTEMS TESTI NG
Include the follow ng sections in the Integrated Systens Test Checklists:

a. Notable features of the interconnected systenms organi zed by discipline
including information to facilitate understandi ng of system operation

b. Concl usions and recomrendations. Conclusions nmust clearly indicate if
the systens do or do not performin accordance with contract
requi renents and specifications[and the Oamer's Project Requirenents
Docunent]. Reconmendation nust clearly indicate that the systens
shoul d or should not be approved by the Governnent

c. Test conditions including date and begi nning and ending tine
d. Identification of the equi pment and systens involved in the test

e. List of test items with step nunbers along with the corresponding
feature or control operation, intended test procedure, expected system
response, and pass/fail indication.

f. Space for coments for each test item

Use the Integrated Systens Test Checklists prepared by the CxC that |ist,
step-by-step, the actions and expected results that will denonstrate that
the interactive operations between systens perfornms in accordance with the
contract. Refer to paragraph FUNCTI ONAL PERFORMANCE AND | NTEGRATED
SYSTEMS TESTI NG

.3 PRE- FUNCTI ONAL CHECKS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Thi s paragraph contains tailoring for ARMY and
NAVY. Choose bracketed "and the Oaner's Project
Requi renents" for projects that require one. Refer
to specifier notes regarding the Oamer's Project
Requi renents Docurment in Section 01 91 00. 15

BU LDI NG COW SSI ONI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Pre- Functional Checks are a type of Commi ssioning |Inspection in accordance
with Section 01 91 00.15 BU LD NG COW SSI ONI NG Conpl ete one

Pre- Functional Checklist for each individual item of equipment or system
for each systemrequired to be comm ssioned including, but not limted to,
ductwor k, piping, equipnent, fixtures, and controls. |Include nmanufacturer
start-up checklists associated with equi pnment with the subm ssion of the
Pre-Functional Checklists. Provide manufacturer's installation manual for
each type of unit. Indicate comm ssioning team nenber inspection and
val i dation of each Pre-Functional Checklist itemby initials. Validation
of each Pre-Functional Checklist item by each team nenber indicates that
itemconfornms to the contract docunents and validated design in their area
of responsibility. Validation of each item by each team nenber nust occur
i medi ately followi ng conpletion of their respective duties related to the
item Comm ssioning Specialist validation of each Pre-Functiona

Checklist itemindicates that each item has been installed correctly and
in accordance with contract documents[ and the Omer's Project

Requi renments Docunent]. Required comm ssioning team nenbers for
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Pre- Functional Checks includes the CxC, Mechani cal Comm ssioning
Specialist, Quality Control Manager, CQC System Manager, sub-contractor
representative for each trade responsible for construction/installation of
the checklist item and the TAB representative (for items inpacting TAB).
Submit the initialed and Conpl eted Pre-Functional Checklists no |ater than
7 cal endar days after conpletion of inspection of all checklists itens for
each system

3.4 STARTUP AND | NI TI AL CHECKOUT

Docurent start-up and initial testing procedures, and include in the
Conpl et ed Pre-Functional Checklists submttal, including:

a. Startup tests and factory testing reports.

b. Manufacturer's representative start-up, operating, troubleshooting and
mai nt enance procedur es.

[ c. Additional docunentation necessary for third party certification
progr amns.

] d. Performand clearly docunment system operational checks and quality
control checks as they are conpleted, and providing a copy to the
conmi ssi oni ng team

e. Correct deficiencies and sign the Certificate of Readiness for each
system before functional performance testing

3.5 DUCT Al R LEAKACE TEST (DALT) REPORT REVI EW AND VERI FI CATI ON

[3.5.1 Duct Air Leakage Test (DALT) Report Review

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with project teamto determne if
CxC review of DALT report is necessary. For Navy
projects, in-house personnel are responsible for
techni cal oversight and final acceptance of DALT
work. CxC nay be | everaged to support DALT report
revi ew as necessary. This paragraph contains
tailoring options for KTR H RED COVM SSI ONI NG

PROVI DER, NAVY, and GOVT HI RED COWM SSI ONI NG

PROVI DER.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

The Mechani cal System Techni cal Commi ssioning Specialist nmust review the
pre-final DALT Report required by Section 23 05 93 TESTI NG, ADJUSTI NG AND
BALANCI NG FOR HVAC. Identify any deficiencies to the Contracting
Oficer's Representative and the Contractor's Quality Control Personnel

and include in the issues I og. The Conm ssioning Specialist is

responsi ble for reviewing the pre-final DALT Report required by Section

23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC and identifying any
deficiencies to the Contracting Oficer's Representative and the
Contractor's Quality Control Personnel. Al deficiencies nmust be resol ved
prior to DALT Report approval.

]1[3.5.2 Duct Air Leakage Test (DALT) Report Verification

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with project teamto determne if
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CxC wi tnessing DALT verification is necessary. For
Navy projects, in-house personnel are responsible
for technical oversight and final acceptance of DALT
work. OxC may be | everaged to support DALT
verification as necessary. This paragraph contains
tailoring options for KTR H RED COW SSI ONI NG

PROVI DER, NAVY, and GOVT HI RED COWM SSI ONI NG

PROVI DER.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Mechani cal System Techni cal Commi ssioning Specialist nmust wtness the
DALT Field Acceptance Testing specified by Section 23 05 93 TESTI NG,
ADJUSTI NG AND BALANCI NG FOR HVAC and identify any deficiencies to the
Contracting Oficer's Representative and the Contractor's Quality Control
Personnel and include in the issues |log. The Conmi ssioning Specialist is
responsi ble for witnessing the DALT Field Acceptance Testing specified by
Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC and
identifying any deficiencies to the Contracting Oficer's Representative
and the Contractor's Quality Control Personnel. Al deficiencies nmust be
resol ved prior to DALT Report approval.

]1[3.6 TESTI NG, ADJUSTI NG, AND BALANCI NG REPORT REVI EW AND VERI FI CATI ON

[3.6.1 Testing, Adjusting, and Bal ancing (TAB) Report Review

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Coordinate with project teamto determne if
CxC review of TAB report is necessary. For Navy
projects, in-house personnel are responsible for
techni cal oversight and final acceptance of TAB
work. CxC nmay be | everaged to support TAB report
revi ew as necessary. This paragraph contains
tailoring options for KTR H RED COVM SSI ONI NG

PROVI DER, NAVY, and GOVT HI RED COWM SSI ONI NG

PROVI DER.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

The Mechani cal System Techni cal Commi ssioning Specialist nust reviewthe
pre-final TAB Report required by Section 23 05 93 TESTI NG ADJUSTI NG AND
BALANCI NG FOR HVAC and identify any deficiencies to the Contracting
Oficer's Representative and the Contractor's Quality Control Personnel
and include in the issues |l og. The Conm ssioning Specialist is

responsi bl e for reviewing the pre-final TAB Report required by Section

23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG FOR HVAC and identifying any
deficiencies to the Contracting Officer's Representative and the
Contractor's Quality Control Personnel. All deficiencies nmust be resol ved
prior to TAB Report approval.

1[3.6.2 Testing, Adjusting, and Bal ancing (TAB) Report Verification

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with project teamto determne if
CxC witnessing TAB verification is necessary. For
Navy projects, in-house personnel are responsible
for technical oversight and final acceptance of TAB
work. CxC nay be | everaged to support TAB
verification as necessary. This paragraph contains
tailoring options for KTR H RED COVM SSI ONI NG

PROVI DER, NAVY, and GOVT HI RED COWM SSI ONI NG
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PROVI DER.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

The Mechani cal System Technical Commi ssioning Specialist nmust wtness the
TAB Fi el d Acceptance Testing specified by Section 23 05 93 TESTI NG
ADJUSTI NG AND BALANCI NG FOR HVAC and identify any deficiencies to the
Contracting O ficer's Representative and the Contractor's Quality Control
Per sonnel and include in the issues log. The Conm ssioning Specialist is
responsi ble for witnessing the TAB Field Acceptance Testing specified by
Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC and
identifying any deficiencies to the Contracting Oficer's Representative
and the Contractor's Quality Control Personnel. Al deficiencies nmust be
resol ved prior to TAB Report approval .

1113.7 HVAC CONTROLS START- UP AND PERFORMANCE VERI FI CATI ON TEST REVI EW

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with project teamto determne if
CxC controls submittal reviewis necessary. For
Navy projects, in-house personnel are responsible
for technical oversight and final acceptance of HVAC
controls work. CxC may be | everaged to support
controls subnmittal review as necessary. This

par agraph contains tailoring options for KTR H RED
COW SSI ONI NG PROVI DER, NAVY, and GOVT H RED

COW SSI ONI NG PROVI DER.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The Mechani cal System Techni cal Commi ssioning Specialist nmust reviewthe
Start-Up Testing Report, PVT Procedures and PVT Reports, including
endurance testing trend submittals, required by Section 23 09 00

| NSTRUVENTATI ON AND CONTROL FOR HVAC] and Section 25 10 10 UTILITY

MONI TORI NG AND CONTROL SYSTEM (UMCS) FRONT END AND | NTEGRATION].  The
Mechani cal System Techni cal Comm ssioni ng Specialist nmust review each
submttal and identify any deficiencies to the Contracting Oficer's
Representative and the Contractor's Quality Control Personnel and include
in the issues |og. The Conmi ssioning Specialist is responsible for
reviewing the Start-Up Testing Report, PVT Procedures and PVT Reports

i ncludi ng endurance testing trend data required by Section 23 09 00

| NSTRUVENTATI ON AND CONTROL FOR HVAC] and Section 25 10 10 UTILITY

MONI TORI NG AND CONTROL SYSTEM (UMCS) FRONT END AND | NTEGRATI ON] and
identifying any deficiencies to the Contracting O ficer's Representative
and the Contractor's Quality Control Personnel. Al deficiencies nmust be
resol ved prior to final acceptance.

13.8 FUNCTI ONAL PERFORMANCE AND | NTEGRATED SYSTEMS TESTI NG

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Thi s paragraph contains tailoring for ARMY and

| NTEGRATED SYSTEMS TEST. Choose bracketed "and the
Owner's Project Requirenments" for projects that
require one. Refer to specifier notes regarding the
Owner's Project Requirenments Docunent in Section

01 91 00.15 BUI LDI NG COWM SSI ONI NG

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Functional Performance and |Integrated Systens Testing are a type of
Conmi ssi oni ng Testing in accordance with Section 01 91 00.15 BU LDI NG
COW SSI ONI NG Conduct Functional Perfornmance Testing in accordance with
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Section 01 91 00.15 BU LDI NG COMM SSI ONI NG and requirenents in this
Section. Prior to Functional Performance Testing, conplete al
prerequisites in accordance with paragraph SEQUENCI NG AND SCHEDULI NG
Denonstrate that all system conmponents have been installed, that each
control device and item of equi pment operates, and that the systens
operate and perform including interactive operation between systens, in
accordance with contract docunents|[ and the Oaner's Project Requirenents
Docunent] .

PerformIntegrated Systens Tests only after the Functional Perfornance
Tests for each associated systemare conpleted with all deficiencies

resol ved and after the related Functional Performance Test Checklists have
been signed by each commi ssioni ng team nenber.

.8.1 Test Schedul i ng and Coordi nati on

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraph contains tailoring
for NAVY and | NTEGRATED SYSTEMS TEST.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

Schedul e and conduct Initial Functional Performance Tests as soon as al
contract work is conpleted, regardl ess of the season. Develop and

i mpl enent neans of artificial |oading to denmonstrate, to a reasonable

| evel of confidence, the ability of the HVAC systens to handl e peak
seasonal |oads. Schedul e Functional Perfornmance Tests for each system
only after the Certificate of Readi ness has been approved by the
Government for the system Correct all deficiencies identified through
any prior review, inspection, or test activity before the start of
Functi onal Performance Tests.

Functional Performance Tests and Integrated Systens Tests mnust be
performed with the CxC present. Governnent reserves the right to wtness
all tests. Coordinate test schedule with Government representatives.

.8.2 Preparation

Put equi prent and systens into operation and continue operation during
each wor ki ng day of functional performance and integrated systens testing,
as required. Verify tenperature and pressure taps in accordance wth
Contract Documents. Provide a pressure/tenperature plug at each water
sensor which is an input point to control system

Perform m nor adjustnents to equi pnent and systens during Functiona
Performance Tests as deemed necessary by the conm ssioning team \Were
cal i brated DDC sensors cannot be used to record test data, provide
nmeasuring instruments, |ogging devices, and data acquisition equipnment to
record data for the conplete range of test data for the required test

peri od.

.8.3 Testing Procedures

Provide all necessary materials and system nodi fications to produce the
necessary fl ows, pressures, tenperatures, and other conditions necessary
to execute the test according to the specified conditions. At conpletion
of the test, return the affected buil ding equi pment and systens to their
pre-test condition.

Fol | ow t he Functional Performance Test fromthe approved Final
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Construction Phase Conmi ssioning Plan. Perform Functional Performance
Tests for each item of equi pnment and each systemrequired to be

conmi ssioned. Verify all sensor calibrations, control responses,
safeties, interlocks, operating nodes, sequences of operation, capacities,
and all other performance requirenents conply with contract, regardl ess of
the specific itens |listed within the checklists provided. |In general
testing nmust progress from equi pnent or conmponents to subsystens to
systens to interlocks and connecti ons between systens. Conmi ssioning
Speci alists are responsible for determ ning the order of conponents and
systens to be tested.

I ndicate validation of each item of equi pment and systens tested by
signature of each comm ssioning team nenber for each test. The Quality
Control Representative, Conm ssioning Specialists, and Contracting
Oficer's Representative, if present, nust indicate validation after the
equi prent and systens are free of deficiencies.

.8.4 Si mul ati ng Conditions

Functional performance testing is conducted by sinulating conditions at
control devices to initiate a control systemresponse. Before testing,
calibrate all sensors, transducers and devices. Over-witing contro

i nput val ues through the control systemis not acceptabl e unless approved
by the Contracting Oficer. Performeach test under conditions that

simul ate actual conditions as close as is practically possible. Specific
exanpl es of sinulating conditions are provided below. Do not sinulate
condi ti ons when damage to the systemor building may result.

a. Wen varying static pressures inside ductwork cannot be sinul ated
within the duct, and where a sensor signals the controls systemto
initiate sequences at various duct static pressures, it is acceptable
to simulate the various pressures with a Pneumatic Squeeze-Bul b Type
Signaling Device with gauge tenporarily attached to the sensing tube
leading to the transmtter. It is not acceptable to reset the various
set-points, nor to simulate an electric anal og signal (unless approved
as noted above).

b. Dirty filter pressure drops can be sinulated by partially bl ocking
filter face.

c. Freeze-stat safeties can be simulated by packing portion of sensor
with ice.

d. H gh outside air tenperatures can be sinulated with a hair bl ower.

e. Raising entering cooling coil tenperatures by activating a
heati ng/ preheat coil can be used to simulate entering cooling coi
condi ti ons.

f. Do not use signal generators to simulate sensor signals unless
approved by the Contracting O ficer, as noted above, for special cases.

g. Control set points can be altered. For exanmple, to see the air
condi tioning conpressor |ockout work at an outside air tenperature
bel ow 12 degrees C 55 degrees F, when the outside air tenperature is
abovel2 degrees C 55 degrees F, tenporarily change the | ockout set
point to be mnus 17 degrees C O degrees F above the current outside
air tenperature. Caution: Set points are not to be raised or |owered
to a point to cause danage to the components, systens, or the building
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structure and contents.

h. Test duct nounted snpoke detectors in accordance with the
manuf acturer's recommendations. Performthe tests with air system at
m ni mum ai rfl ow condi ti on.

i. Test current sensing relays used for fan and punp status signals to
control systemto indicate unit failure and run status by resetting
the set point on the relay to sinulate a |lost belt or unit failure
while the unit is running. Confirmthat the failure alarmwas
generated and received at the control system After the test is
conducted, return the set point to its original set-point or a
set-point as indicated by the Contracting Oficer.

3.8.5 Manuf acturer's Representative

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A factory trained representative is
recommended for mmjor equipnent. Add equi prent as
requi red by scope of work and as determ ned
necessary by the project delivery team

Choose the bracketed paragraph bel ow for systens
wi t h package controls.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Provide a factory trained representative authorized by the equi prent
manuf acturer to perform Functional Performance Testing for the foll ow ng
equi prent :

[ Chillers

11 Cooling towers and evaporatively cool ed condensers

11 Boi l ers

11 Packaged Direct-Expansi on Refrigeration Equi pnment, including variable

refrigerant flow (VRF) systens
11 Packaged Computer Room [Air Handlers (CRAH)] [Air Conditioners (CRAQ)]
11 Boost er Punps
11 Packaged Air Conpressors
11 Water Quality and Chem cal Treatnent Systens
11 Sol ar Water Heating Systens

] Ensure the test representative reviews, approves, and signs the conpleted
field test report. Include person's name wth signatures.

3.8.6 I ntegrated Systens Tests

R R I R R I R R I R R R I R R I R I R R I R R R R I R R R O O

NOTE: This paragraph is tailored for | NTEGRATED
SYSTEMS TEST.

kkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhkhkhhkhhkhhkrhkhhkhhkhkdhhkkhhkhhkhhkhhkhdhkhkhhkd hk hk hk hkhhkhkk kkk kk k) k) k ik khkk k%%

SECTION 23 08 00 Page 17



Fol l ow the Integrated Systens Test Checklists fromthe approved Fina
Construction Phase Conmi ssioning Plan. |Integrated Systens Tests nust be
performed for the interactive operation between HVAC systens and ot her
systens such as fire protection systens, snmoke control systens, or back-up
el ectrical supply. Verify correct interactive operation, acceptable speed
of response, and other contract requirenments for both nornal and failure
nodes. Exanples of Integrated Systens Tests include the correct operation
of HVAC systens during emergency system activation or correct operation of
uni nterrupti bl e power supplies or energy generators and connected systens.

.8.7 Sanpl e Strategy

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: This paragraph contains tailoring options for
DESI G\- Bl D- BUI LD, DESI G\-BUI LD, ARMY, and NAVY. For
Desi gn-Bi d-Bui |l d, sel ect the percentage sanple size
for large groups of identical equipnment as

determ ned by the project delivery team Higher
percentages may be appropriate for critical systens

or projects or for snmall nunmbers of equipnent.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Perf orm Functi onal Performance Tests using the follow ng sanple strategy.
Perf orm Functi onal Performance Tests using the sanple strategy identified
herein. Test all central plant equipnment, primary air handling units, and
process cooling or heating equipnent. Test all systemlevel equipnent
serving multiple zones. [Twenty-five] [Fifty] [ ] percent sample
testing is allowed for |large groups of identical equipment with identica
controllers serving single zones such as air termnal units, fan coi
units, unitary equipnent, and plunbing fixtures. Sanple size may be no
less than three units. Refer to Section 01 91 00.15 BUI LDI NG
COW SSI ONI NG for sanple strategy. Conplete a Functional Perfornance Test
Checklist for each item of equipnment or systemto be tested. During
testing, Government representatives may select the specific equipnment or
systemto be tested for sanple sizes |less than 100 percent. Equi pnent
Identifiers are as indicated on the design draw ngs:

Equi pnent ldentifier Sanpl e Size (Percent)
AHU [ 1]
VAV [ 1]
CUH [ 1]
oW [ 1]
DVH [ 1]

Perform Integrated Systens Tests and conplete an Integrated Systens Test
Checklist for for all (100 percent) systens and equi pment havi ng
i nteractive operation.

.8.7.1 100 Percent Sanpl e Procedures
Systens or equi prent for which 100 percent sanple size are tested fail if

one or nore of the test procedures results in discovery of a deficiency
and the deficiency cannot be resolved within 5 mnutes during the test.
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Re-test to the extent necessary to confirmthat the deficiencies have been
corrected w thout negatively inpacting the perfornance of the rest of the
system

3.8.7.2 Less than 100 Percent Sanple Procedures

Randomy test each sanmple group of identical equipnment. |If 10 percent of
the units in the first sanple fail the functional performance tests, test
a second sanpl e group, the same size as the first sanple group. The second
sanmpl e must not include any units fromthe first sanple group

If 10 percent of the units in the second sanple fail, test all renaining
units. If at any point frequent failures occur the CxC may stop the
testing and require the contractor to performand docunent a checkout of
the remaining units prior to continuing functional testing.

3.9 | NTEGRATED SYSTEMS TEST

R R I R I R I I R R I R R R I R R R I R R R R R R I R R I R R O O

NOTE: The foll owi ng paragraph is tailored for
| NTEGRATED SYSTEMS TEST.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

PerformIntegrated Systens Tests only after the Functional Performance
Tests for each associated systemare conpleted with all deficiencies

resol ved and after the related Functional Performance Test Checklists have
been signed by each comn ssioni ng team nmenber

3.10 RETESTI NG REQUI REMENTS

Abort tests if any deficiency prevents successful conpletion of the test
or if any required conm ssioning team nenber is not present for the test.
Re-test only after all deficiencies identified during the original tests
have been correct ed.

Contracting O ficer nay wi thhold paynent equivalent to |ost tine,
re-testing, and aborted tests. These costs nmay include salary, travel
costs, and per diem for Governnent team nenbers. Correct deficiencies as
identified by the com ssioning team and retest the systens to be
commi ssi oned.

3.11 SYSTEM ACCEPTANCE

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Partial acceptance is acceptance of those
parts of the systemthat could be tested and
verified to function in conformance with the
construction contract during initial Functiona
Per f or mance Test s.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Systenms may be partially accepted prior to seasonal testing if they comply
with all construction contract and accepted design requirenents that can
be tested during initial Functional Performance Tests. All test
procedures nust be successful conpleted prior to full systens acceptance.

[3.12 SEASONAL TESTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Perforning seasonal testing under naxi nmum
heating or cooling conditions is recommended for

m ssion critical or humidity controlled facilities
such as hospitals, |aboratories, arnories, mssion
operations, or other essential (RCIV) and strategic
asset (RCV) facilities.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

PerformInitial Functional Performance Tests as soon as all contract work
is conpleted, but prior to facility turnover, regardl ess of the season

In addition to the Initial Functional Performance Tests, perform
Functional Performance Tests of HVAC systens during peak heating and
cool i ng seasons during outdoor air condition design extrenmes. Schedule
Seasonal Functional Performance Tests in coordination with the Contracting
Oficer. Submt Seasonal Test Report within 14 days of test conpletion.

I ncl ude seasonal test report in the Updated Final Comni ssioning Report as
specified in Section 01 91 00.15 BU LDI NG COW SSI ONI NG

Execut e seasonal functional perfornance testing, wi tnessed by the
Contracting OFficer. Correct deficiencies and nmake adjustments to O&M
manual s and as-built draw ngs for applicable issues identified in any
seasonal testing.

1[3.13 FULL-LOAD TESTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Perfornming full-load testing for equi pment
serving process |loads is recomended for facilities
where tight environmental control is required such
as simulators, electronic equipnment facilities, and
i ndustrial process facilities.

VWhen full-1oad testing cannot be perforned under
actual loading, retain the bracketed sentence to
require artificial |oading.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

PerformInitial Functional Performance Tests as soon as all contract work

is conpleted, but prior to facility turnover. 1In addition to the Initial
Functional Performance Tests, perform Functional Performance Tests of HVAC
systems under full-load conditions.[ Develop and inplenent neans of

artificial loading to denmonstrate the ability of the process cooling
systenms to handl e peak process |loads.] Schedule Full-Load Functiona
Performance Tests in coordination with the Contracting Oficer. Submt
Ful | -Load Test Report within 14 days of test conpletion

Execute full-load functional performance testing, w tnessed by the
Contracting O ficer. Correct deficiencies and nake adjustnents to O&M
manual s and as-built draw ngs for applicable issues identified in any ful
| oad testing.

13.14 TRAI NI NG

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Thi s paragraph contains tailoring options for
KTR H RED COWM SSI ONl NG PROVI DER, NAVY, and GOVT
H RED COWM SSI ONI NG PROVI DER

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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The Mechani cal Systens Techni cal Conmi ssioning Specialist nust reviewthe
training plan required by Section 01 78 00 OPERATI ON AND NMAI NTENANCE DATA
and identify any deficiencies to the Contracting Oficer's Representative
and the Contractor's Quality Control Personnel

The Conmi ssioning Provider is responsible for overseeing and approving the
training plan required by Section 01 78 00 OPERATI ON AND NMAI NTENANCE DATA
and identifying any deficiencies to the Contracting Oficer's
Representative and the Contractor's Quality Control Personnel

Coordi nate, schedul e, and docunent all required training. At a m ninmm
include the following itens in the training report for conm ssioned
syst ens:

a. Conpl ete conm ssioning docunmentation

b. Conplete O&M data

c. Conplete Training

d. Purpose of equipnent.

e. Principle of how the equi pnent works.

f. Inportant parts and assenblies.

g. How the equi pnent achieves its purpose and necessary operating
condi tions.

h. Mst likely failure npdes, causes and corrections.
i. On site denonstration.
j. Provide updates to O%M manual s based on field nodifications.

k. Provide training of the post-occupancy operations and mai nt enance
staff.

3.15 COW SSI ONI NG REPORT

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: This paragraph contains tailoring for
| NTEGRATED SYSTEMS TEST.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Include all conpleted Pre-Functional Checklists and Functional Performance
and Integrated Systens Test Checklists in the Comi ssioning Report as
specified in Section 01 91 00.15 BU LDI NG COW SSI ONI NG I ncl ude the
approved TAB Report.

[3.16 POST- CONSTRUCTI ON ENDURANCE  TEST

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Post-Constructi on Endurance Tests eval uate
HVAC syst em perfornance under actual operating |oad
during normal operation. This activity is highly
reconmended. The Endurance Tests provide inproved
probability of identifying deficiencies prior to
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warranty expiration. |f the building operators plan
to nonitor system performance closely or this
activity is not funded, delete this paragraph

NOTE: This paragraph contains tailoring options for
ARMY, NAVY, and KTR H RED COWVM SSI ONI NG PROVI DER

Choose bracketed "and the Oaner's Project

Requi renents" for projects that require one. Refer
to specifier notes regarding the Oamer's Project
Requi renents Docurment in Section 01 91 00. 15

BUI LDI NG COVM SSI ONI NG,

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Perform an Endurance Test in accordance with the paragraph ENDURANCE TEST
ENDURANCE TESTI NG i n Section 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR HVAC
once during the peak heating season and once during the peak cooling
season during outdoor air condition extrenes with the exception that

net wor k bandwi dt h usage neasurenent and recording is not required.[ Use
the Tenporary Trending Hardware, if necessary, in accordance with Section
23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC. ]

The Mechani cal System Conmi ssi oning Specialists nust review the trend | ogs
fromthe Endurance Tests to ensure that the systens have stable operation
and operate as required by the construction contract, the accepted design
[, and the Oamner's Project Requirenents Docunent]. The Comm ssioning
Speci al i sts nust provide a Post-Construction Trend Log Report that
identifies any deficiencies noted in operation, reconmendations for
correction, and includes a graphical representation of the trends.

Provi de one Trend Log Report for the peak cooling season and one Trend Log
Report for the peak heating season. Submt the Post-Construction Trend
Log Reports no later than 14 cal endar days follow ng recei pt of the trend
| og data by the Conm ssioning Specialist. Provide a Post-Construction
Trend Log Report neeting the sanme requirenments as the Endurance Testing
Results Format in Section 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR HVAC.
Provi de one Trend Log Report for the peak cooling season and one Trend Log
Report for the peak heating season. Submt the Post-Construction Trend
Log Reports no later than 14 cal endar days foll owi ng downl oad of the
trended data. |Include the Post-Construction Trend Log Reports in the
Updat ed Fi nal Comm ssioning Report as specified in Section 01 91 00. 15

BUI LDI NG COVM SSI ONI NG

-- End of Section --
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