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**************************************************************************
NOTE:  Thi s speci f i cat i on cover s commi ssi oni ng 
r equi r ement s f or  HVAC[  and pl umbi ng]  syst ems.   Use 
t hi s speci f i cat i on f or  Navy pr oj ect s onl y.   Choose 
onl y NAVY t ai l or i ng.   ARMY t ai l or i ng i s f or  f ut ur e 
consol i dat i on and not  val i d at  t hi s t i me.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s sect i on cont ai ns t ai l or i ng opt i ons f or  
KTR HI RED COMMI SSI ONI NG PROVI DER,  GOVT HI RED 
COMMI SSI ONI NG PROVI DER,  ARMY,  and NAVY.

Sel ect  KTR HI RED COMMI SSI ONI NG PROVI DER t ai l or i ng 
f or  pr oj ect s t hat  r equi r e t he Commi ssi oni ng Pr ovi der  
t o be pr ovi ded by t he Const r uct i on Cont r act or .

Sel ect  GOVT HI RED COMMI SSI ONI NG PROVI DER t ai l or i ng 
f or  pr oj ect s wher e t he Commi ssi oni ng Pr ovi der  i s 
r et ai ned under  a separ at e cont r act  wi t h t he 
Government.

Sel ect  ARMY t ai l or i ng f or  pr oj ect s t hat  wi l l  r epor t  
t he r eal  pr oper t y asset  f or  Ai r  For ce or  Ar my.   ( Do 
not  use at  t hi s t i me -  f or  f ut ur e sect i on 
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consol i dat i on wi t h Ar my. )

Sel ect  NAVY t ai l or i ng f or  pr oj ect s t hat  wi l l  r epor t  
t he r eal  pr oper t y asset  f or  Navy or  Mar i ne Cor ps.

**************************************************************************

Total Building Commissioning (TBCx) is a systematic, quality-focused 
process for enhancing the delivery of a project that focuses on verifying 
and documenting that all of the commissioned systems and assemblies are 
planned, designed, installed, tested, operated, and maintained to meet the 
project requirements.  The purpose is to reduce the cost and performance 
risks associated with delivering facilities projects, and to increase 
value to owners, occupants, and users.

1.1   DEFINITIONS

Commissioning Process (Cx) - a quality-focused process for enhancing the 
delivery of a project.  Refer to ASHRAE 202 for a comprehensive 
description of the commissioning process.

Commissioning Provider (CxC)- The entity who leads, plans, and coordinates 
the Commissioning Team.  The terms Commissioning Provider, Commissioning 
Firm, Lead Commissioning Specialist, Commissioning Specialist, and 
Commissioning Authority (CA or CxA) when used by sustainable Third Party 
Certification (TPC) programs, are interchangeable.

Commissioning Authority (CxG) - The Government retains the authority as 
the commissioning authority for oversight assurance of the entire 
commissioning process and final approval of all commissioning deliverables.

1.2   SEQUENCING AND SCHEDULING

**************************************************************************
NOTE:   Tai l or i ng and del et i ons t o t hi s l i s t  wi l l  
r equi r e r enumber i ng t he l i s t  i t ems.

**************************************************************************

Complete the following prior to starting Functional Performance Tests of 
mechanical systems:

a.  All equipment and systems completed, cleaned, flushed, disinfected, 
calibrated, tested, and operate in accordance with contract documents 
and construction plans and specifications

b.  Final DALT Report submitted and approved in accordance with Section 
23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC

**************************************************************************
NOTE:   Thi s i t em cont ai ns t ai l or i ng f or  ARMY.

**************************************************************************

c.  Performance Verification Tests of the controls systems have been 
completed and the Performance Verification Test Report has been 
submitted and approved in accordance with Section 23 09 00  
INSTRUMENTATION AND CONTROL FOR HVAC.

d.  The Certificate of Readiness submitted and approved in accordance with 
Section 01 91 00.15 20  TOTAL BUILDING COMMISSIONING
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e.  Pre-final Testing, Adjusting, and Balancing Report submitted in 
accordance with Section 23 05 93  TESTING, ADJUSTING, AND BALANCING FOR 
HVAC

[ f.  Air Leakage Test Reports and Diagnostic Test Reports submitted and 
approved in accordance with Section 07 05 23  PRESSURE TESTING AN AIR 
BARRIER SYSTEM FOR AIR TIGHTNESS

][ g.  Tests, Flushing, and Disinfection in accordance with Section [ 22 00 00  
PLUMBING, GENERAL PURPOSE][22 00 70  PLUMBING FOR HEALTHCARE FACILITIES]

][ h.  Inspection and Testing in accordance with Section 22 33 30.00 10  SOLAR 
WATER HEATING EQUIPMENT

] 1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce,  
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:
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SD-03 Product Data

Test Equipment ; G[, [_____]]

SD-06 Test Reports

Pipe Flushing, Testing, And Water Treatment Reports ; G[, [____]]

[ Seasonal Test Report ; G[, [_____]]

][ Full-Load Test Report ; G

] 1.4   ACCESSIBILITY REQUIREMENTS

Equipment, systems, and devices for commissioned systems must be 
accessible.  Make necessary modifications if systems and devices are not 
accessible for inspections and testing.

Assist commissioning team in testing by removing equipment covers, opening 
access panels, and other required activities that assist with visual 
oversight.  Furnish ladders, flashlights, meters, gauges, or other 
inspection equipment as necessary.

1.5   COORDINATION

**************************************************************************
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
ARMY and NAVY.

**************************************************************************

Refer to Section 01 91 00.15 10  01 91 00.15 20  TOTAL BUILDING 
COMMISSIONING for requirements pertaining to coordination during the 
commissioning process.  Coordinate with the Commissioning Provider in 
accordance with Section 01 91 00.15 10  01 91 00.15 20  and in accordance 
with the Commissioning Plan to schedule inspections as required to support 
the commissioning process.  Furnish additional information requested by 
the Commissioning Provider.  Coordinate scheduling of Functional 
Performance Testing with the commissioning team.  Upload plans, reports, 
notes, and other documentation to the Commissioning Provider's web-based 
commissioning software, or as specified in the commissioning plan, as it 
is completed.

1.6   PIPE FLUSHING, TESTING, AND WATER TREATMENT REPORTS

Test requirements are specified in Division [22 and ]23 piping Sections.  
Prepare a pipe system cleaning, flushing, and hydrostatic testing log.  
Provide cleaning, flushing, testing, and water treatment log and final 
reports.

Include the following in the pipe system cleaning, flushing, and 
hydrostatic testing log:

a.  Minimum flushing water velocity.

b.  Water treatment reports.

c.  Tracking checklist for managing and ensuring that all pipe sections 
have been cleaned, flushed, hydrostatically tested, and chemically 
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treated.

1.7   CERTIFICATE OF READINESS DOCUMENTATION

**************************************************************************
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
ARMY and NAVY.

**************************************************************************

Submit Certificate of Readiness documentation in accordance with Section 
01 91 00.15 10  01 91 00.15 20  TOTAL BUILDING COMMISSIONING for all 
equipment and systems including start-up reports; completed Pre-Functional 
Checklists; Testing, Adjusting, and Balancing (TAB) Report; HVAC Controls 
Start-Up Reports.  Do not schedule Functional Performance Tests for the 
system until the Certificate of Readiness for that system receives 
approval by the Contracting Officer.  The Mechanical, Electrical, 
Controls, and TAB subcontractor representatives must sign and date the 
Certificate of Readiness.

PART 2   PRODUCTS

2.1   TEST EQUIPMENT

Provide all testing equipment required to perform testing for the systems 
to be commissioned, except for equipment specific to and used by TAB as 
required by Section 23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC.  
Provide a sufficient quantity of two-way radios for each subcontractor.  
Submit list of Test Equipment and instrumentation to be used for testing 
including equipment/instrument identification number, equipment 
application or planned use, manufacturer, make, model, and serial number, 
and calibration history with certificates.  Also list special equipment 
and proprietary tools specific to a piece of equipment required for 
testing.

2.1.1   Proprietary Equipment

Provide manufacturer's proprietary test equipment and software required by 
any equipment manufacturer for programming and/or start-up, whether 
specified or not.  Provide manufacturer test equipment, demonstrate its 
use, and assist in the commissioning process as needed.  Provide data 
logging equipment and software required to test equipment.

2.1.2   Calibration and Accuracy

Comply with equipment manufacturer's test equipment calibration procedures 
and intervals.  Recalibrate test instruments immediately after instruments 
have been repaired resulting from being dropped or damaged.  Affix 
calibration tags to test instruments.  Furnish calibration records to 
Contracting Officer upon request.

Provide all testing equipment of sufficient quality and accuracy to test 
and/or measure system performance with the tolerances specified.  Unless 
otherwise noted, the following minimum requirements apply:  Provide 
temperature sensors and digital thermometers with a certified calibration 
within the past year to an accuracy of 0.5 degrees F and a resolution of 
plus or minus 0.1 degrees F.  Provide pressure sensors with an accuracy of 
plus or minus 2.0 percent of the value range being measured (not full 
range of meter) and calibrated within the last year.
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PART 3   EXECUTION

3.1   MEETINGS

**************************************************************************
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
ARMY and NAVY.

**************************************************************************

Attend all meetings in accordance with Section 01 91 00.15 10  
01 91 00.15 20  TOTAL BUILDING COMMISSIONING.

Provide timely updates on construction schedule changes so Commissioning 
Provider has scheduling information needed to execute commissioning 
process efficiently.  Notify Contracting Officer of anticipated 
construction delays to commissioning activities not yet performed or not 
yet scheduled.

3.2   PREFUNCTIONAL CHECKS

Complete and sign Pre-Functional Checklists using the Commissioning 
Provider's web-based commissioning software, or as specified by the 
commissioning plan.  Provide manufacturer's installation manual for each 
type of unit.  Perform all work in accordance with the manufacturer's 
published diagrams, recommendations, and equipment warranty requirements.

3.3   STARTUP AND INITIAL CHECKOUT

Document start-up and initial testing procedures including:

a.  Startup tests and factory testing reports.

b.  Manufacturer's representative start-up, operating, troubleshooting and 
maintenance procedures.

[ c.  Additional documentation necessary for third party certification 
programs.

] d.  Perform and clearly document system operational checks and quality 
control checks as they are completed, and providing a copy to the 
commissioning team.

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

3.4   COMMISSIONING TESTING

**************************************************************************
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
ARMY and NAVY.

**************************************************************************

Conduct Functional Performance Testing in accordance with Section 
01 91 00.15 10  01 91 00.15 20  TOTAL BUILDING COMMISSIONING and 
requirements in this section.  Prior to Functional Performance Testing, 
complete all prerequisites in accordance with paragraph SEQUENCING AND 
SCHEDULING.
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3.4.1   Preparation

Put equipment and systems into operation and continue operation during 
each working day of commissioning, as required.  Verify temperature and 
pressure taps in accordance with Contract Documents.  Provide a 
pressure/temperature plug at each water sensor which is an input point to 
control system.

Perform minor adjustments to equipment and systems during Functional 
Performance Tests as deemed necessary by the commissioning team.  Where 
calibrated DDC sensors cannot be used to record test data, provide 
measuring instruments, logging devices, and data acquisition equipment to 
record data for the complete range of test data for the required test 
period.

3.4.2   Test Setup

Perform each test under conditions that simulate actual conditions as 
close as is practically possible.  Provide all necessary materials and 
system modifications to produce the necessary flows, pressures, 
temperatures, and other conditions necessary to execute the test according 
to the specified conditions.  At completion of the test, return the 
affected building equipment and systems to their pre-test condition.

3.4.3   Manufacturer's Representative

**************************************************************************
NOTE:   A f act or y t r ai ned r epr esent at i ve i s 
r ecommended f or  maj or  equi pment .   Add equi pment  as 
r equi r ed by scope of  wor k.

Choose t he br acket ed par agr aph bel ow f or  syst ems 
wi t h package cont r ol s.

**************************************************************************

Provide a factory trained representative authorized by the equipment 
manufacturer to perform Functional Performance Testing for the following 
equipment:

[ Chillers

][ Cooling towers and evaporatively cooled condensers

][ Boilers

][ Packaged Direct-Expansion Refrigeration Equipment, including variable 
refrigerant flow (VRF) systems

][ Packaged Computer Room [Air Handlers (CRAH)] [Air Conditioners (CRAC)]

][ Booster Pumps

][ Packaged Air Compressors

][ Water Quality and Chemical Treatment Systems

][ Solar Water Heating Systems

][ Ensure the test representative reviews, approves, and signs the 
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completed field test report. Include person's name with signatures.

] 3.4.4   Sample Strategy

**************************************************************************
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
ARMY and NAVY.

**************************************************************************

Perform Functional Performance Tests using the sample strategy described 
in Section 01 91 00.15 10  01 91 00.15 20  TOTAL BUILDING COMMISSIONING.  
Prepare and complete a Functional Performance Test for each item of 
equipment or system to be tested.  During testing, Government 
representatives may select the specific equipment or system to be tested 
for sample sizes less than 100 percent.

3.4.5   Simulating Conditions

Functional performance testing is conducted by simulating conditions at 
control devices to initiate a control system response.  Before testing, 
calibrate all sensors, transducers and devices.  Over-writing control 
input values through the control system is not acceptable unless approved 
by the Contracting Officer.  Specific examples of simulating conditions 
are provided below.  Do not simulate conditions when damage to the system 
or building may result.

a.  When varying static pressures inside ductwork cannot be simulated 
within the duct, and where a sensor signals the controls system to 
initiate sequences at various duct static pressures, it is acceptable 
to simulate the various pressures with a Pneumatic Squeeze-Bulb Type 
Signaling Device with gauge temporarily attached to the sensing tube 
leading to the transmitter.  It is not acceptable to reset the various 
set-points, nor to simulate an electric analog signal (unless approved 
as noted above).

b.  Dirty filter pressure drops can be simulated by partially blocking 
filter face.

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

d.  High outside air temperatures can be simulated with a hair blower.

e.  Raising entering cooling coil temperatures by activating a 
heating/preheat coil can be used to simulate entering cooling coil 
conditions.

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

g.  Control set points can be altered.  For example, to see the air 
conditioning compressor lockout work at an outside air temperature 
below 55 degrees F, when the outside air temperature is above 55 
degrees F, temporarily change the lockout set point to be 0 degrees F 
above the current outside air temperature.  Caution:  Set points are 
not to be raised or lowered to a point to cause damage to the 
components, systems, or the building structure and/or contents.

h.  Test duct mounted smoke detectors in accordance with the 
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manufacturer's recommendations.  Perform the tests with air system at 
minimum airflow condition.

i.  Test current sensing relays used for fan and pump status signals to 
control system to indicate unit failure and run status by resetting 
the set point on the relay to simulate a lost belt or unit failure 
while the unit is running.  Confirm that the failure alarm was 
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 Officer.

[ 3.4.6   Duct Air Leakage Test (DALT) Report Review

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
CxC r evi ew of  DALT r epor t  i s  necessar y.   For  Navy 
pr oj ect s,  i n- house per sonnel  ar e r esponsi bl e f or  
t echni cal  over si ght  and f i nal  accept ance of  DALT 
wor k.   CxC may be l ever aged t o suppor t  DALT r epor t  
r evi ew as necessar y.   Thi s par agr aph cont ai ns 
t ai l or i ng opt i ons f or  KTR HI RED COMMI SSI ONI NG 
PROVI DER and GOVT HI RED COMMI SSI ONI NG PROVI DER.

**************************************************************************

The Mechanical System Technical Commissioning Specialist must review the 
pre-final TAB Report required by Section 23 05 93  TESTING, ADJUSTING, AND 
BALANCING FOR HVAC.  Identify any deficiencies to the Contracting 
Officer's Representative and the Contractor's Quality Control Personnel 
and include in the issues log.  The Commissioning Specialist is 
responsible for reviewing the pre-final TAB Report required by Section 
23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC and identifying any 
deficiencies to the Contracting Officer's Representative and the 
Contractor's Quality Control Personnel.  All deficiencies must be resolved 
prior to DALT Report approval.

][ 3.4.7   Duct Air Leakage Test (DALT) Report Verification

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
CxC wi t nessi ng DALT ver i f i cat i on i s necessar y.   For  
Navy pr oj ect s,  i n- house per sonnel  ar e r esponsi bl e 
f or  t echni cal  over si ght  and f i nal  accept ance of  DALT 
wor k.   CxC may be l ever aged t o suppor t  DALT 
ver i f i cat i on as necessar y.   Thi s par agr aph cont ai ns 
t ai l or i ng opt i ons f or  KTR HI RED COMMI SSI ONI NG 
PROVI DER and GOVT HI RED COMMI SSI ONI NG PROVI DER.

**************************************************************************

The Mechanical System Technical Commissioning Specialist must witness the 
DALT Field Acceptance Testing specified by Section 23 05 93  TESTING, 
ADJUSTING, AND BALANCING FOR HVAC and identify any deficiencies to the 
Contracting Officer's Representative and the Contractor's Quality Control 
Personnel and include in the issues log.  The Commissioning Specialist is 
responsible for witnessing the DALT Field Acceptance Testing specified by 
Section  23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC and 
identifying any deficiencies to the Contracting Officer's Representative 
and the Contractor's Quality Control Personnel.  All deficiencies must be 
resolved prior to DALT Report approval.
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][ 3.4.8   Testing, Adjusting, and Balancing (TAB) Report Review

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
CxC r evi ew of  TAB r epor t  i s  necessar y.   For  Navy 
pr oj ect s,  i n- house per sonnel  ar e r esponsi bl e f or  
t echni cal  over si ght  and f i nal  accept ance of  TAB 
wor k.   CxC may be l ever aged t o suppor t  TAB r epor t  
r evi ew as necessar y.   Thi s par agr aph cont ai ns 
t ai l or i ng opt i ons f or  KTR HI RED COMMI SSI ONI NG 
PROVI DER and GOVT HI RED COMMI SSI ONI NG PROVI DER.

**************************************************************************

The Mechanical System Technical Commissioning Specialist must review the 
pre-final TAB Report required by Section 23 05 93  TESTING, ADJUSTING, AND 
BALANCING FOR HVAC and identify any deficiencies to the Contracting 
Officer's Representative and the Contractor's Quality Control Personnel 
and include in the issues log.  The Commissioning Specialist is 
responsible for reviewing the pre-final TAB Report required by Section 
23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC and identifying any 
deficiencies to the Contracting Officer's Representative and the 
Contractor's Quality Control Personnel.  All deficiencies must be resolved 
prior to TAB Report approval.

][ 3.4.9   Testing, Adjusting, and Balancing (TAB) Report Verification

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
CxC wi t nessi ng TAB ver i f i cat i on i s necessar y.   For  
Navy pr oj ect s,  i n- house per sonnel  ar e r esponsi bl e 
f or  t echni cal  over si ght  and f i nal  accept ance of  TAB 
wor k.   CxC may be l ever aged t o suppor t  TAB 
ver i f i cat i on as necessar y.   Thi s par agr aph cont ai ns 
t ai l or i ng opt i ons f or  KTR HI RED COMMI SSI ONI NG 
PROVI DER and GOVT HI RED COMMI SSI ONI NG PROVI DER.

**************************************************************************

The Mechanical System Technical Commissioning Specialist must witness the 
TAB Field Acceptance Testing specified by Section 23 05 93  TESTING, 
ADJUSTING, AND BALANCING FOR HVAC and identify any deficiencies to the 
Contracting Officer's Representative and the Contractor's Quality Control 
Personnel and include in the issues log.  The Commissioning Specialist is 
responsible for witnessing the TAB Field Acceptance Testing specified by 
Section  23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC and 
identifying any deficiencies to the Contracting Officer's Representative 
and the Contractor's Quality Control Personnel.  All deficiencies must be 
resolved prior to TAB Report approval.

][ 3.4.10   HVAC Controls Test Procedures, Reports, and Trends Review

**************************************************************************
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
CxC cont r ol s submi t t al  r evi ew i s necessar y.   For  
Navy pr oj ect s,  i n- house per sonnel  ar e r esponsi bl e 
f or  t echni cal  over si ght  and f i nal  accept ance of  HVAC 
cont r ol s wor k.   CxC may be l ever aged t o suppor t  
cont r ol s submi t t al  r evi ew as necessar y.   Thi s 
par agr aph cont ai ns t ai l or i ng opt i ons f or  KTR HI RED 
COMMI SSI ONI NG PROVI DER and GOVT HI RED COMMI SSI ONI NG 
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PROVIDER.
**************************************************************************

The Mechanical System Technical Commissioning Specialist must review the 
Start-Up Testing Report, PVT Procedures and PVT Reports including 
endurance testing trend submittals required by Section 23 09 00  
INSTRUMENTATION AND CONTROL FOR HVAC[ and Section 25 10 10  UTILITY 
MONITORING AND CONTROL SYSTEM (UMCS) FRONT END AND INTEGRATION].  The 
Mechanical System Technical Commissioning Specialist must review each 
submittal and identify any deficiencies to the Contracting Officer's 
Representative and the Contractor's Quality Control Personnel and include 
in the issues log.   The Commissioning Specialist is responsible for 
reviewing the Start-Up Testing Report, PVT Procedures and PVT Reports 
including endurance testing trend data required by Section 23 09 00  
INSTRUMENTATION AND CONTROL FOR HVAC[ and Section 25 10 10  UTILITY 
MONITORING AND CONTROL SYSTEM (UMCS) FRONT END AND INTEGRATION] and 
identifying any deficiencies to the Contracting Officer's Representative 
and the Contractor's Quality Control Personnel.  All deficiencies must be 
resolved prior to final acceptance.

] 3.5   RETESTING REQUIREMENTS

Abort tests if any deficiency prevents successful completion of the test 
or if any required commissioning team member is not present for the test.  
Re-test only after all deficiencies identified during the original tests 
have been corrected.

If sequence of operation in any of Functional Performance Tests fails, the 
Government's costs for witnessing further demonstration of that test 
procedure may be assigned to the Contractor as a deduct to their 
contracted price, including salary, travel costs, and per diem for 
Government commissioning team members.  Correct deficiencies as identified 
by the commissioning team and retest the systems to be commissioned.

3.6   SYSTEM ACCEPTANCE

**************************************************************************
NOTE:   Par t i al  accept ance i s accept ance of  t hose 
par t s of  t he syst em t hat  coul d be t est ed and 
ver i f i ed t o f unct i on i n conf or mance wi t h t he 
const r uct i on cont r act  dur i ng i ni t i al  Funct i onal  
Per f or mance Test s.

**************************************************************************

Systems may be partially accepted prior to seasonal testing if they comply 
with all construction contract and accepted design requirements that can 
be tested during initial Functional Performance Tests.  All test 
procedures must be successful completed prior to full systems acceptance.

[ 3.7   SEASONAL TESTS

**************************************************************************
NOTE:   Per f or mi ng seasonal  t est i ng under  maxi mum 
heat i ng or  cool i ng condi t i ons i s r ecommended f or  
mi ssi on cr i t i cal  and/ or  humi di t y cont r ol l ed 
f aci l i t i es such as hospi t al s,  l abor at or i es,  
ar mor i es,  mi ssi on oper at i ons,  or  ot her  essent i al  
( RCI V)  and st r at egi c asset  ( RCV)  f aci l i t i es.  

**************************************************************************
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Perform Initial Functional Performance Tests as soon as all contract work 
is completed, but prior to facility turnover, regardless of the season.

In addition to the Initial Functional Performance Tests, perform 
Functional Performance Tests of HVAC systems during season of maximum 
[heating][ and ][cooling] as defined by Section 23 05 93  TESTING, 
ADJUSTING, AND BALANCING FOR HVAC.  Schedule Seasonal Functional 
Performance Tests in coordination with the Contracting Officer.  Submit 
Seasonal Test Report  within 14 days of test completion.

Execute seasonal functional performance testing, witnessed by the 
Contracting Officer.  Correct deficiencies and make adjustments to O&M 
manuals and as-built drawings for applicable issues identified in any 
seasonal testing.

][ 3.8   FULL-LOAD TESTS

**************************************************************************
NOTE:  Per f or mi ng f ul l - l oad t est i ng f or  equi pment  
ser vi ng pr ocess l oads i s r ecommended f or  f aci l i t i es 
wher e t i ght  envi r onment al  cont r ol  i s  r equi r ed such 
as s i mul at or s,  el ect r oni c equi pment  f aci l i t i es,  and 
i ndust r i al  pr ocess f aci l i t i es.

When f ul l - l oad t est i ng cannot  be per f or med under  
act ual  l oadi ng,  r et ai n t he br acket ed sent ence t o 
r equi r e ar t i f i c i al  l oadi ng.

**************************************************************************

Perform Initial Functional Performance Tests as soon as all contract work 
is completed, but prior to facility turnover.  In addition to the Initial 
Functional Performance Tests, perform Functional Performance Tests of HVAC 
systems under full-load conditions.[  Develop and implement means of 
artificial loading to demonstrate the ability of the process cooling 
systems to handle peak process loads.]  Schedule Full-Load Functional 
Performance Tests in coordination with the Contracting Officer.  Submit 
Full-Load Test Report  within 14 days of test completion.

Execute full-load functional performance testing, witnessed by the 
Contracting Officer. Correct deficiencies and make adjustments to O&M 
manuals and as-built drawings for applicable issues identified in any full 
load testing.

] 3.9   TRAINING

**************************************************************************
NOTE:  Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
KTR HI RED COMMI SSI ONI NG PROVI DER and GOVT HI RED 
COMMI SSI ONI NG PROVI DER.

**************************************************************************

The Mechanical Systems Technical Commissioning Specialist must review the 
training plan required by Section 01 78 00  OPERATION AND MAINTENANCE DATA 
and identify any deficiencies to the Contracting Officer's Representative 
and the Contractor's Quality Control Personnel.

The Commissioning Provider is responsible for overseeing and approving the 
training plan required by Section 01 78 00  OPERATION AND MAINTENANCE DATA 
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and identifying any deficiencies to the Contracting Officer's 
Representative and the Contractor's Quality Control Personnel.

Coordinate, schedule, and document all required training.  At a minimum, 
include the following items in the training report for commissioned 
systems:

a.  Complete commissioning documentation

b.  Complete O&M data

c.  Complete Training

d.  Purpose of equipment.

e.  Principle of how the equipment works.

f.  Important parts and assemblies.

g.  How the equipment achieves its purpose and necessary operating 
conditions.

h.  Most likely failure modes, causes and corrections.

i.  On site demonstration.

j.  Provide updates to O&M manuals based on field modifications.

k.  Provide training of the post-occupancy operations and maintenance 
staff.

        -- End of Section --
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