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SECTI ON 23 08 00

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.

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 
pr esent .

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 Cr i t er i a 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,  I NTEGRATED SYSTEMS TESTS,  
DESI GN- BUI LD,  DESI GN- BI D- BUI LD,  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 
Gover nment .

Sel ect  ARMY t ai l or i ng f or  pr oj ect s t hat  wi l l  be 
managed by t he U. S.  Ar my Cor ps of  Engi neer s 
( USACE) .   Ar my managed pr oj ect s wi l l  al ways have a 
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KTR HI RED COMMI SSI ONI NG PROVI DER i n accor dance wi t h 
Engi neer i ng Regul at i ons.   Do NOT sel ect  GOVT HI RED 
COMMI SSI ONI NG PROVI DER t ai l or i ng f or  Ar my managed 
pr oj ect s.   Ref er  t o Not es i n Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG and Engi neer i ng Regul at i ons 
f or  f ur t her  i nf or mat i on.

Ar my Engi neer i ng Regul at i on ( ER)  1110- 345- 723 
descr i bes Ar my pr oj ect  commi ssi oni ng l eader shi p 
st r uct ur e.   I n al l  cases,  t he const r uct i on 
cont r act or  wi l l  be r equi r ed t o pr ovi de a 
Cont r act or ' s Commi ssi oni ng Speci al i st  ( CxC) ,  her ei n 
r ef er r ed t o as t he Lead Commi ssi oni ng Speci al i st ,  t o 
per f or m t he dut i es l i s t ed.   The Ar my wi l l  ut i l i ze a 
Gover nment  Commi ssi oni ng Speci al i st  ( CxG)  as 
descr i bed i n t he ER.   Regar dl ess of  whet her  t he CxG 
i s pr ovi ded by Ar my per sonnel  or  t hi r d par t y 
cont r act ,  al l  communi cat i on and coor di nat i on wi t h 
t he CxG wi l l  be managed t hr ough t he Cont r act i ng 
Of f i cer  v i a pr ocesses est abl i shed i n ot her  
speci f i cat i on sect i ons such as Qual i t y Cont r ol ,  and 
Submi t t al  Pr ocedur es.

Sel ect  NAVY t ai l or i ng f or  pr oj ect s t hat  wi l l  be 
managed by t he Naval  Faci l i t i es Engi neer i ng Syst ems 
Command ( NAVFAC) .

Sel ect  DESI GN- BUI LD t ai l or i ng f or  Desi gn- Bui l d 
pr oj ect  execut i on.

Sel ect  DESI GN- BI D- BUI LD t ai l or i ng f or  
Desi gn- Bi d- Bui l d pr oj ect  execut i on.

Sel ect  I NTEGRATED SYSTEMS TESTI NG t ai l or i ng f or  
bui l di ngs wi t h cent r al  cont r ol  syst ems and 
i nt er act i ve oper at i on among di f f er ent  syst ems.   
( Exampl es i ncl ude mi ssi on cr i t i cal  f aci l i t i es such 
as hospi t al s,  l abor at or 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. )

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

Bui l di ng Commi ssi oni ng i s a syst emat i c,  qual i t y- f ocused pr ocess f or  
enhanci ng t he del i ver y of  a pr oj ect  t hat  f ocuses on ver i f y i ng and 
document i ng t hat  al l  of  t he commi ssi oned syst ems and assembl i es ar e 
pl anned,  desi gned,  i nst al l ed,  t est ed,  oper at ed,  and mai nt ai ned t o meet  t he 
pr oj ect  r equi r ement s.   The pur pose i s t o r educe t he cost  and per f or mance 
r i sks associ at ed wi t h del i ver i ng f aci l i t i es pr oj ect s,  and t o i ncr ease 
val ue t o owner s,  occupant s,  and user s.   Compl y wi t h speci f i cat i on Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

1. 1   SEQUENCI NG AND SCHEDULI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng par agr aph cont ai ns t ai l or i ng 
f or  ARMY and NAVY.   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.

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

SECTI ON 23 08 00  Page 4



Compl et e f unct i onal  per f or mance t est i ng pr i or  t o per f or mance ver i f i cat i on 
t est i ng r equi r ed by Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR 
HVAC.   Compl et e t he f ol l owi ng pr i or  t o st ar t i ng Funct i onal  Per f or mance 
Test s of  mechani cal  syst ems:

a.   Al l  equi pment  and syst ems compl et ed,  c l eaned,  f l ushed,  di s i nf ect ed,  
cal i br at ed,  t est ed,  and oper at e i n accor dance wi t h cont r act  document s 
and const r uct i on pl ans and speci f i cat i ons

b.   Fi nal  DALT Repor t  submi t t ed and appr oved i n accor dance wi t h Sect i on 
23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC

c.   Pr e- f i nal  Test i ng,  Adj ust i ng,  and Bal anci ng Repor t  submi t t ed i n 
accor dance wi t h Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR 
HVAC

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

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

d.   Per f or mance Ver i f i cat i on Test s of  t he cont r ol s syst ems have been 
compl et ed and t he Per f or mance Ver i f i cat i on Test  Repor t  has been 
submi t t ed and appr oved i n accor dance wi t h Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC.

e.   The Cer t i f i cat e of  Readi ness submi t t ed and appr oved i n accor dance wi t h 
Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG

[ f .   Ai r  Leakage Test  Repor t s and Di agnost i c Test  Repor t s submi t t ed and 
appr oved i n accor dance wi t h Sect i on 01 91 19 BUI LDI NG ENCLOSURE 
COMMI SSI ONI NG

] [ g.   Test s,  Fl ushi ng,  and Di si nf ect i on i n accor dance wi t h Sect i on [ 22 00 00 
PLUMBI NG,  GENERAL PURPOSE] [ 22 00 70 PLUMBI NG FOR HEALTHCARE FACI LI TI ES]

] [ h.   I nspect i on and Test i ng i n accor dance wi t h Sect i on 22 33 30. 00 10 SOLAR 
WATER HEATI NG EQUI PMENT

] 1. 2   SUBMI TTALS

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Test  Equi pment ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Pi pe Fl ushi ng,  Test i ng,  And Wat er  Tr eat ment  Repor t s;  G[ ,  [ _____] ]

Compl et ed Pr e- Funct i onal  Checkl i st s;  G[ ,  [ _____] ]

[ Seasonal  Test  Repor t ;  G[ ,  [ _____] ]

] [ Ful l - Load Test  Repor t ;  G[ ,  [ _____] ]

] [ Post - Const r uct i on Tr end Log Repor t ;  G[ ,  [ _____] ]

] SD- 07 Cer t i f i cat es

Cer t i f i cat e Of  Readi ness;  G[ ,  [ _____] ]

1. 3   ACCESSI BI LI TY REQUI REMENTS

Equi pment ,  syst ems,  and devi ces f or  commi ssi oned syst ems must  be 
accessi bl e.   Make necessar y modi f i cat i ons i f  syst ems and devi ces ar e not  
accessi bl e f or  i nspect i ons and t est i ng.

Assi st  commi ssi oni ng t eam i n t est i ng by r emovi ng equi pment  cover s,  openi ng 
access panel s,  and ot her  r equi r ed act i v i t i es t hat  assi st  wi t h v i sual  
over si ght .   Fur ni sh l adder s,  f l ashl i ght s,  met er s,  gauges,  or  ot her  
i nspect i on equi pment  as necessar y.

1. 4   COORDI NATI ON

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

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

Ref er  t o Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG f or  r equi r ement s 
per t ai ni ng t o coor di nat i on dur i ng t he commi ssi oni ng pr ocess.   Coor di nat e 
wi t h t he Commi ssi oni ng Pr ovi der  Lead Commi ssi oni ng Speci al i st  i n 
accor dance wi t h Sect i on 01 91 00. 15 and i n accor dance wi t h t he 
Commi ssi oni ng Pl an t o schedul e i nspect i ons as r equi r ed t o suppor t  t he 
commi ssi oni ng pr ocess.   Fur ni sh addi t i onal  i nf or mat i on r equest ed by t he 
Commi ssi oni ng Pr ovi der  Lead Commi ssi oni ng Speci al i st .   Coor di nat e 
schedul i ng of  Funct i onal  Per f or mance Test i ng wi t h t he commi ssi oni ng t eam.   
Pr ovi de pl ans,  r epor t s,  not es,  and ot her  document at i on t o t he 
Commi ssi oni ng Pr ovi der  Lead Commi ssi oni ng Speci al i st  as speci f i ed i n t he 
commi ssi oni ng pl an,  as i t  i s  compl et ed.

1. 5   PI PE FLUSHI NG,  TESTI NG,  AND WATER TREATMENT REPORTS

Test  r equi r ement s ar e speci f i ed i n Di v i s i on [ 22 and ] 23 pi pi ng Sect i ons.   
Pr epar e a pi pe syst em cl eani ng,  f l ushi ng,  and hydr ost at i c t est i ng l og.   
Pr ovi de cl eani ng,  f l ushi ng,  t est i ng,  and wat er  t r eat ment  l og and f i nal  
r epor t s.

I ncl ude t he f ol l owi ng i n t he pi pe syst em cl eani ng,  f l ushi ng,  and 
hydr ost at i c t est i ng l og:

a.   Mi ni mum f l ushi ng wat er  vel oci t y.

b.   Wat er  t r eat ment  r epor t s.

c.   Tr acki ng checkl i st  f or  managi ng and ensur i ng t hat  al l  pi pe sect i ons 
have been cl eaned,  f l ushed,  hydr ost at i cal l y t est ed,  and chemi cal l y 
t r eat ed.

1. 6   CERTI FI CATE OF READI NESS

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

NOTE:   I ncl ude t he br acket ed opt i on Ai r  Leakage Test  
Repor t s and Di agnost i c Test  Repor t s f or  Ar my 
pr oj ect s t hat  i ncl ude t hi s r epor t  i n Sect i on 01 91 19
 BUI LDI NG ENCLOSURE COMMI SSI ONI NG.

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

Submi t  Cer t i f i cat e of  Readi ness document at i on i n accor dance wi t h Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG f or  al l  equi pment  and syst ems i ncl udi ng 
st ar t - up r epor t s;  compl et ed Pr e- Funct i onal  Checkl i st s;  Test i ng,  Adj ust i ng,  
and Bal anci ng ( TAB)  Repor t ;  I ssues Log;  HVAC Cont r ol s St ar t - Up Repor t s;  
Per f or mance Ver i f i cat i on Test  Repor t s; [  and t he bui l di ng envel ope Ai r  
Leakage Test  Repor t s and Di agnost i c Test  Repor t s] .   Do not  schedul e 
Funct i onal  Per f or mance Test s f or  t he syst em unt i l  t he Cer t i f i cat e of  
Readi ness f or  t hat  syst em r ecei ves appr oval  by t he Gover nment .   The CxC,  
CQC Syst em Manager ,  QC Manager ,  and t he Mechani cal ,  El ect r i cal ,  Cont r ol s,  
and TAB subcont r act or  r epr esent at i ves must  s i gn and dat e t he Cer t i f i cat e 
of  Readi ness.
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PART 2   PRODUCTS

2. 1   TEST EQUI PMENT

Pr ovi de al l  t est i ng equi pment  r equi r ed t o per f or m t est i ng f or  t he syst ems 
t o be commi ssi oned,  except  f or  equi pment  speci f i c  t o and used by TAB as 
r equi r ed by Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC.   
Pr ovi de a suf f i c i ent  quant i t y of  t wo- way r adi os f or  each subcont r act or .   
Submi t  l i s t  of  Test  Equi pment  and i nst r ument at i on t o be used f or  t est i ng 
i ncl udi ng equi pment / i nst r ument  i dent i f i cat i on number ,  equi pment  
appl i cat i on or  pl anned use,  manuf act ur er ,  make,  model ,  and ser i al  number ,  
and cal i br at i on hi st or y wi t h cer t i f i cat es.   Al so l i s t  speci al  equi pment  
and pr opr i et ar y t ool s speci f i c  t o a pi ece of  equi pment  r equi r ed f or  
t est i ng.

2. 1. 1   Pr opr i et ar y Equi pment

Pr ovi de manuf act ur er ' s pr opr i et ar y t est  equi pment  and sof t war e r equi r ed by 
any equi pment  manuf act ur er  f or  pr ogr ammi ng and st ar t - up,  whet her  speci f i ed 
or  not .   Pr ovi de manuf act ur er  t est  equi pment ,  demonst r at e i t s use,  and 
assi st  i n t he commi ssi oni ng pr ocess as needed.   Pr ovi de dat a l oggi ng 
equi pment  and sof t war e r equi r ed t o t est  equi pment .

2. 1. 2   Cal i br at i on and Accur acy

Compl y wi t h equi pment  manuf act ur er ' s t est  equi pment  cal i br at i on pr ocedur es 
and i nt er val s.   Recal i br at e t est  i nst r ument s i mmedi at el y af t er  i nst r ument s 
have been r epai r ed r esul t i ng f r om bei ng dr opped or  damaged.   Af f i x  
cal i br at i on t ags t o t est  i nst r ument s.   Fur ni sh cal i br at i on r ecor ds t o 
Cont r act i ng Of f i cer  upon r equest .

Pr ovi de al l  t est i ng equi pment  of  suf f i c i ent  qual i t y and accur acy t o t est  
and measur e syst em per f or mance wi t h t he t ol er ances speci f i ed.   Unl ess 
ot her wi se not ed,  t he f ol l owi ng mi ni mum r equi r ement s appl y:   Pr ovi de 
t emper at ur e sensor s and di gi t al  t her momet er s wi t h a cer t i f i ed cal i br at i on 
wi t hi n t he past  year  t o an accur acy of  0. 3 degr ees C 0. 5 degr ees F and a 
r esol ut i on of  pl us or  mi nus 0. 1 degr ees C 0. 1 degr ees F.   Pr ovi de pr essur e 
sensor s wi t h an accur acy of  pl us or  mi nus 2. 0 per cent  of  t he val ue r ange 
bei ng measur ed ( not  f ul l  r ange of  met er )  and cal i br at ed wi t hi n t he l ast  
year .

PART 3   EXECUTI ON

3. 1   MEETI NGS

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

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

At t end al l  meet i ngs i n accor dance wi t h Sect i on 01 91 00. 15 BUI LDI NG 
COMMI SSI ONI NG.

Pr ovi de t i mel y updat es on const r uct i on schedul e changes t o al l ow t he 
Commi ssi oni ng Pr ovi der  Lead Commi ssi oni ng Speci al i st   t o execut e 
commi ssi oni ng pr ocess ef f i c i ent l y.   Not i f y Cont r act i ng Of f i cer  of  
ant i c i pat ed const r uct i on del ays t o commi ssi oni ng act i v i t i es not  yet  
per f or med or  not  yet  schedul ed.
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3. 2   COMMI SSI ONI NG CONSTRUCTI ON OBSERVATI ON CHECKLI STS

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

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

Commi ssi oni ng const r uct i on obser vat i on checkl i st s i ncl ude Pr e- Funct i onal  
Checkl i st s,  I nt egr at ed Syst ems Test  Checkl i st s,  and Funct i onal  Per f or mance 
Test  Checkl i st s.   Pr ovi de commi ssi oni ng const r uct i on obser vat i on 
checkl i st s f or  t he I nt er i m and Fi nal  Const r uct i on Phase Commi ssi oni ng Pl an 
i n accor dance wi t h Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

Downl oad exampl e Pr e- Funct i onal  Checkl i st s,  I nt egr at ed Syst ems Test  
Checkl i st s,  and Funct i onal  Per f or mance Test  Checkl i st s f or  Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG at  t he f ol l owi ng l ocat i on:   
ht t p: / / www. wbdg. or g/ f f c/ dod/ uni f i ed- f aci l i t i es- gui de- speci f i cat i ons- uf gs/
f or ms- gr aphi cs- t abl es.   The checkl i st s submi t t ed i n t he I nt er i m and Fi nal  
Const r uct i on Phase Commi ssi oni ng Pl ans must  cont ai n t he same l evel  of  
det ai l  shown i n t he exampl es.   The submi t t ed checkl i st s ar e not  r equi r ed 
t o mat ch t he f or mat  of  t he exampl es.

3. 2. 1   Pr e- Funct i onal  Checkl i st s

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

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

The Pr e- Funct i onal  Checkl i st s must  i ncl ude i t ems f or  physi cal  i nspect i on 
or  t est i ng t hat  demonst r at e t hat  i nst al l at i on and st ar t - up of  equi pment  
and syst ems i s compl et e.   Ref er  t o par agr aph PRE- FUNCTI ONAL CHECKS.   
Pr e- f unct i onal  checkl i st s must  be t ai l or ed t o ver i f y t he speci f i c  
i nst al l at i on r equi r ement s and det ai l s of  t he const r uct i on document s and 
manuf act ur er ' s i nst r uct i ons.

Use t he Pr e- Funct i onal  Checkl i st s pr epar ed by t he CxC f or  physi cal  
i nspect i on or  t est i ng t o demonst r at e t hat  i nst al l at i on and st ar t - up of  
equi pment  and syst ems i s compl et e.   Ref er  t o par agr aph PRE- FUNCTI ONAL 
CHECKS.

3. 2. 2   Funct i onal  Per f or mance Test  Checkl i st s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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,  NAVY,  GOVT HI RED 
COMMI SSI ONI NG PROVI DER,  and I NTEGRATED SYSTEMS TEST.

Thi s par agr aph cont ai ns t ai l or i ng f or  ARMY.   Choose 
br acket ed " and t he Owner ' s Pr oj ect  Requi r ement s"  f or  
pr oj ect s t hat  r equi r e one.   Ref er  t o speci f i er  not es 
r egar di ng t he Owner ' s Pr oj ect  Requi r ement s Document  
i n Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

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

Funct i onal  Per f or mance Test  Checkl i st s must  i ncl ude pr ocedur es t hat  
expl ai n,  st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  
demonst r at e t hat  t he syst em per f or ms i n accor dance wi t h t he cont r act [  and 
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Owner ' s Pr oj ect  Requi r ement s Document ] .   Ref er  t o par agr aph FUNCTI ONAL 
PERFORMANCE AND I NTEGRATED SYSTEMS TESTI NG.   I ncl ude t he f ol l owi ng 
sect i ons and det ai l s appr opr i at e t o t he syst ems bei ng t est ed i n t he 
Funct i onal  Per f or mance Test  Checkl i st s:

a.   Not abl e syst em f eat ur es i ncl udi ng i nf or mat i on about  cont r ol s t o 
f aci l i t at e under st andi ng of  syst em oper at i on and mai nt enance

b.   Concl usi ons and r ecommendat i ons.   Concl usi ons must  c l ear l y i ndi cat e i f  
syst em does or  does not  per f or m i n accor dance wi t h cont r act  
r equi r ement s and speci f i cat i ons[  and Owner ' s Pr oj ect  Requi r ement s 
Document ] .   Recommendat i on must  c l ear l y i ndi cat e t hat  t he syst em 
shoul d or  shoul d not  be appr oved by t he Gover nment .

c.   Test  condi t i ons i ncl udi ng dat e,  begi nni ng and endi ng t i me,  and 
begi nni ng and endi ng out door  ai r  condi t i ons

d.   At t endees

e.   I dent i f i cat i on of  t he equi pment  i nvol ved i n t he t est

f .   Syst em f eat ur e i dent i f i cat i on

g.   Poi nt - t o- poi nt  obser vat i ons i ncl udi ng demonst r at i ng syst em f l ow met er s 
and sensor s have been cal i br at ed and ar e cor r ect l y di spl ayed on t he 
Oper at or  wor k st at i on

h.   Act uat or  oper at i on obser vat i ons demonst r at i ng act uat or  r esponses t o 
commands f r om t he cont r ol  syst em

i .   As- f ound condi t i on of  t he syst em oper at i on

j .   Li st  of  t est  i t ems wi t h st ep number s al ong wi t h t he cor r espondi ng 
f eat ur e or  cont r ol  oper at i on,  i nt ended t est  pr ocedur e,  expect ed syst em 
r esponse,  and pass/ f ai l  i ndi cat i on.

k.   Space f or  comment s f or  each t est  i t em.

Use t he Funct i onal  Per f or mance Test  Checkl i st s pr epar ed by t he CxC t hat  
l i s t ,  st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  demonst r at e 
t hat  t he syst em per f or ms i n accor dance wi t h t he cont r act .   Ref er  t o 
par agr aph FUNCTI ONAL PERFORMANCE AND I NTEGRATED SYSTEMS TESTI NG.

3. 2. 3   I nt egr at ed Syst ems Test  Checkl i st s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Thi s par agr aph i s t ai l or ed f or  I NTEGRATED SYSTEMS 
TEST and 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.

Choose br acket ed " and t he Owner ' s Pr oj ect  
Requi r ement s"  f or  pr oj ect s t hat  r equi r e one.   Ref er  
t o speci f i er  not es r egar di ng t he Owner ' s Pr oj ect  
Requi r ement s Document  i n Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG.

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

I nt egr at ed Syst ems Test  Checkl i st s must  i ncl ude t est  pr ocedur es t hat  
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expl ai n,  st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  
demonst r at e t hat  t he i nt er act i ve oper at i ons bet ween syst ems per f or ms i n 
accor dance wi t h t he cont r act [  and Owner ' s Pr oj ect  Requi r ement s Document ] .   
Ref er  t o par agr aph FUNCTI ONAL PERFORMANCE AND I NTEGRATED SYSTEMS TESTI NG.   
I ncl ude t he f ol l owi ng sect i ons i n t he I nt egr at ed Syst ems Test  Checkl i st s:

a.   Not abl e f eat ur es of  t he i nt er connect ed syst ems or gani zed by di sci pl i ne 
i ncl udi ng i nf or mat i on t o f aci l i t at e under st andi ng of  syst em oper at i on

b.   Concl usi ons and r ecommendat i ons.   Concl usi ons must  c l ear l y i ndi cat e i f  
t he syst ems do or  do not  per f or m i n accor dance wi t h cont r act  
r equi r ement s and speci f i cat i ons[ and t he Owner ' s Pr oj ect  Requi r ement s 
Document ] .   Recommendat i on must  c l ear l y i ndi cat e t hat  t he syst ems 
shoul d or  shoul d not  be appr oved by t he Gover nment

c.   Test  condi t i ons i ncl udi ng dat e and begi nni ng and endi ng t i me

d.   I dent i f i cat i on of  t he equi pment  and syst ems i nvol ved i n t he t est

e.   Li st  of  t est  i t ems wi t h st ep number s al ong wi t h t he cor r espondi ng 
f eat ur e or  cont r ol  oper at i on,  i nt ended t est  pr ocedur e,  expect ed syst em 
r esponse,  and pass/ f ai l  i ndi cat i on.

f .   Space f or  comment s f or  each t est  i t em.

Use t he I nt egr at ed Syst ems Test  Checkl i st s pr epar ed by t he CxC t hat  l i s t ,  
st ep- by- st ep,  t he act i ons and expect ed r esul t s t hat  wi l l  demonst r at e t hat  
t he i nt er act i ve oper at i ons bet ween syst ems per f or ms i n accor dance wi t h t he 
cont r act .   Ref er  t o par agr aph FUNCTI ONAL PERFORMANCE AND I NTEGRATED 
SYSTEMS TESTI NG.

3. 3   PRE- FUNCTI ONAL CHECKS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Thi s par agr aph cont ai ns t ai l or i ng f or  ARMY and 
NAVY.   Choose br acket ed " and t he Owner ' s Pr oj ect  
Requi r ement s"  f or  pr oj ect s t hat  r equi r e one.   Ref er  
t o speci f i er  not es r egar di ng t he Owner ' s Pr oj ect  
Requi r ement s Document  i n Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG.

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

Pr e- Funct i onal  Checks ar e a t ype of  Commi ssi oni ng I nspect i on i n accor dance 
wi t h Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.   Compl et e one 
Pr e- Funct i onal  Checkl i st  f or  each i ndi v i dual  i t em of  equi pment  or  syst em 
f or  each syst em r equi r ed t o be commi ssi oned i ncl udi ng,  but  not  l i mi t ed t o,  
duct wor k,  pi pi ng,  equi pment ,  f i x t ur es,  and cont r ol s.   I ncl ude manuf act ur er  
st ar t - up checkl i st s associ at ed wi t h equi pment  wi t h t he submi ssi on of  t he 
Pr e- Funct i onal  Checkl i st s.   Pr ovi de manuf act ur er ' s i nst al l at i on manual  f or  
each t ype of  uni t .   I ndi cat e commi ssi oni ng t eam member  i nspect i on and 
val i dat i on of  each Pr e- Funct i onal  Checkl i st  i t em by i ni t i al s.   Val i dat i on 
of  each Pr e- Funct i onal  Checkl i st  i t em by each t eam member  i ndi cat es t hat  
i t em conf or ms t o t he cont r act  document s and val i dat ed desi gn i n t hei r  ar ea 
of  r esponsi bi l i t y .   Val i dat i on of  each i t em by each t eam member  must  occur  
i mmedi at el y f ol l owi ng compl et i on of  t hei r  r espect i ve dut i es r el at ed t o t he 
i t em.   Commi ssi oni ng Speci al i st  val i dat i on of  each Pr e- Funct i onal  
Checkl i st  i t em i ndi cat es t hat  each i t em has been i nst al l ed cor r ect l y and 
i n accor dance wi t h cont r act  document s[  and t he Owner ' s Pr oj ect  
Requi r ement s Document ] .   Requi r ed commi ssi oni ng t eam member s f or  
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Pr e- Funct i onal  Checks i ncl udes t he CxC,  Mechani cal  Commi ssi oni ng 
Speci al i st ,  Qual i t y Cont r ol  Manager ,  CQC Syst em Manager ,  sub- cont r act or  
r epr esent at i ve f or  each t r ade r esponsi bl e f or  const r uct i on/ i nst al l at i on of  
t he checkl i st  i t em,  and t he TAB r epr esent at i ve ( f or  i t ems i mpact i ng TAB) .   
Submi t  t he i ni t i al ed and Compl et ed Pr e- Funct i onal  Checkl i st s no l at er  t han 
7 cal endar  days af t er  compl et i on of  i nspect i on of  al l  checkl i st s i t ems f or  
each syst em.

3. 4   STARTUP AND I NI TI AL CHECKOUT

Document  st ar t - up and i ni t i al  t est i ng pr ocedur es,  and i ncl ude i n t he 
Compl et ed Pr e- Funct i onal  Checkl i st s submi t t al ,  i ncl udi ng:

a.   St ar t up t est s and f act or y t est i ng r epor t s.

b.   Manuf act ur er ' s r epr esent at i ve st ar t - up,  oper at i ng,  t r oubl eshoot i ng and 
mai nt enance pr ocedur es.

[ c.   Addi t i onal  document at i on necessar y f or  t hi r d par t y cer t i f i cat i on 
pr ogr ams.

] d.   Per f or m and cl ear l y document  syst em oper at i onal  checks and qual i t y 
cont r ol  checks as t hey ar e compl et ed,  and pr ovi di ng a copy t o t he 
commi ssi oni ng t eam.

e.   Cor r ect  def i c i enci es and si gn t he Cer t i f i cat e of  Readi ness f or  each 
syst em bef or e f unct i onal  per f or mance t est i ng

3. 5   DUCT AI R LEAKAGE TEST ( DALT)  REPORT REVI EW AND VERI FI CATI ON

[ 3. 5. 1   Duct  Ai r  Leakage Test  ( DALT)  Repor t  Revi ew

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

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

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
pr e- f i nal  DALT Repor t  r equi r ed by Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND 
BALANCI NG FOR HVAC.   I dent i f y any def i c i enci es t o t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel  
and i ncl ude i n t he i ssues l og.   The Commi ssi oni ng Speci al i st  i s  
r esponsi bl e f or  r evi ewi ng t he pr e- f i nal  DALT Repor t  r equi r ed by Sect i on 
23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC and i dent i f y i ng any 
def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve and t he 
Cont r act or ' s Qual i t y Cont r ol  Per sonnel .   Al l  def i c i enci es must  be r esol ved 
pr i or  t o DALT Repor t  appr oval .

] [ 3. 5. 2   Duct  Ai r  Leakage Test  ( DALT)  Repor t  Ver i f i cat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e wi t h pr oj ect  t eam t o det er mi ne i f  
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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,  NAVY,   and GOVT HI RED COMMI SSI ONI NG 
PROVI DER.

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

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  wi t ness t he 
DALT Fi el d Accept ance Test i ng speci f i ed by Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC and i dent i f y any def i c i enci es t o t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  
Per sonnel  and i ncl ude i n t he i ssues l og.   The Commi ssi oni ng Speci al i st  i s  
r esponsi bl e f or  wi t nessi ng t he DALT Fi el d Accept ance Test i ng speci f i ed by 
Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC and 
i dent i f y i ng any def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve 
and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel .   Al l  def i c i enci es must  be 
r esol ved pr i or  t o DALT Repor t  appr oval .

] [ 3. 6   TESTI NG,  ADJUSTI NG,  AND BALANCI NG REPORT REVI EW AND VERI FI CATI ON

[ 3. 6. 1   Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  Repor t  Revi ew

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

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

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
pr e- f i nal  TAB Repor t  r equi r ed by Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND 
BALANCI NG FOR HVAC and i dent i f y any def i c i enci es t o t he Cont r act i ng 
Of f i cer ' s Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel  
and i ncl ude i n t he i ssues l og.   The Commi ssi oni ng Speci al i st  i s  
r esponsi bl e f or  r evi ewi ng t he pr e- f i nal  TAB Repor t  r equi r ed by Sect i on 
23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC and i dent i f y i ng any 
def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve and t he 
Cont r act or ' s Qual i t y Cont r ol  Per sonnel .   Al l  def i c i enci es must  be r esol ved 
pr i or  t o TAB Repor t  appr oval .

] [ 3. 6. 2   Test i ng,  Adj ust i ng,  and Bal anci ng ( TAB)  Repor t  Ver i f i cat i on

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

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  wi t ness t he 
TAB Fi el d Accept ance Test i ng speci f i ed by Sect i on 23 05 93 TESTI NG,  
ADJUSTI NG,  AND BALANCI NG FOR HVAC and i dent i f y any def i c i enci es t o t he 
Cont r act i ng Of f i cer ' s Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  
Per sonnel  and i ncl ude i n t he i ssues l og.   The Commi ssi oni ng Speci al i st  i s  
r esponsi bl e f or  wi t nessi ng t he TAB Fi el d Accept ance Test i ng speci f i ed by 
Sect i on 23 05 93 TESTI NG,  ADJUSTI NG,  AND BALANCI NG FOR HVAC and 
i dent i f y i ng any def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve 
and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel .   Al l  def i c i enci es must  be 
r esol ved pr i or  t o TAB Repor t  appr oval .

] ] [ 3. 7   HVAC CONTROLS START- UP AND PERFORMANCE VERI FI CATI ON TEST REVI EW

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

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

The Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
St ar t - Up Test i ng Repor t ,  PVT Pr ocedur es and PVT Repor t s,  i ncl udi ng 
endur ance t est i ng t r end submi t t al s,  r equi r ed by Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC[  and Sect i on 25 10 10 UTI LI TY 
MONI TORI NG AND CONTROL SYSTEM ( UMCS)  FRONT END AND I NTEGRATI ON] .   The 
Mechani cal  Syst em Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew each 
submi t t al  and i dent i f y any def i c i enci es t o t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel  and i ncl ude 
i n t he i ssues l og.    The Commi ssi oni ng Speci al i st  i s  r esponsi bl e f or  
r evi ewi ng t he St ar t - Up Test i ng Repor t ,  PVT Pr ocedur es and PVT Repor t s 
i ncl udi ng endur ance t est i ng t r end dat a r equi r ed by Sect i on 23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC[  and Sect i on 25 10 10 UTI LI TY 
MONI TORI NG AND CONTROL SYSTEM ( UMCS)  FRONT END AND I NTEGRATI ON]  and 
i dent i f y i ng any def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve 
and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel .   Al l  def i c i enci es must  be 
r esol ved pr i or  t o f i nal  accept ance.

] 3. 8   FUNCTI ONAL PERFORMANCE AND I NTEGRATED SYSTEMS TESTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Thi s par agr aph cont ai ns t ai l or i ng f or  ARMY and 
I NTEGRATED SYSTEMS TEST.   Choose br acket ed " and t he 
Owner ' s Pr oj ect  Requi r ement s"  f or  pr oj ect s t hat  
r equi r e one.   Ref er  t o speci f i er  not es r egar di ng t he 
Owner ' s Pr oj ect  Requi r ement s Document  i n Sect i on 
01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.

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

Funct i onal  Per f or mance and I nt egr at ed Syst ems Test i ng ar e a t ype of  
Commi ssi oni ng Test i ng i n accor dance wi t h Sect i on 01 91 00. 15 BUI LDI NG 
COMMI SSI ONI NG.   Conduct  Funct i onal  Per f or mance Test i ng i n accor dance wi t h 
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Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG and r equi r ement s i n t hi s 
Sect i on.   Pr i or  t o Funct i onal  Per f or mance Test i ng,  compl et e al l  
pr er equi s i t es i n accor dance wi t h par agr aph SEQUENCI NG AND SCHEDULI NG.   
Demonst r at e t hat  al l  syst em component s have been i nst al l ed,  t hat  each 
cont r ol  devi ce and i t em of  equi pment  oper at es,  and t hat  t he syst ems 
oper at e and per f or m,  i ncl udi ng i nt er act i ve oper at i on bet ween syst ems,  i n 
accor dance wi t h cont r act  document s[  and t he Owner ' s Pr oj ect  Requi r ement s 
Document ] .

Per f or m I nt egr at ed Syst ems Test s onl y af t er  t he Funct i onal  Per f or mance 
Test s f or  each associ at ed syst em ar e compl et ed wi t h al l  def i c i enci es 
r esol ved and af t er  t he r el at ed Funct i onal  Per f or mance Test  Checkl i st s have 
been si gned by each commi ssi oni ng t eam member .

3. 8. 1   Test  Schedul i ng and Coor di nat i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng par agr aph cont ai ns t ai l or i ng 
f or  NAVY and I NTEGRATED SYSTEMS TEST.

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

Schedul e and conduct  I ni t i al  Funct i onal  Per f or mance Test s as soon as al l  
cont r act  wor k i s compl et ed,  r egar dl ess of  t he season.   Devel op and 
i mpl ement  means of  ar t i f i c i al  l oadi ng t o demonst r at e,  t o a r easonabl e 
l evel  of  conf i dence,  t he abi l i t y  of  t he HVAC syst ems t o handl e peak 
seasonal  l oads.   Schedul e Funct i onal  Per f or mance Test s f or  each syst em 
onl y af t er  t he Cer t i f i cat e of  Readi ness has been appr oved by t he 
Gover nment  f or  t he syst em.   Cor r ect  al l  def i c i enci es i dent i f i ed t hr ough 
any pr i or  r evi ew,  i nspect i on,  or  t est  act i v i t y bef or e t he st ar t  of  
Funct i onal  Per f or mance Test s.

Funct i onal  Per f or mance Test s and I nt egr at ed Syst ems Test s must  be 
per f or med wi t h t he CxC pr esent .   Gover nment  r eser ves t he r i ght  t o wi t ness 
al l  t est s.  Coor di nat e t est  schedul e wi t h Gover nment  r epr esent at i ves.

3. 8. 2   Pr epar at i on

Put  equi pment  and syst ems i nt o oper at i on and cont i nue oper at i on dur i ng 
each wor ki ng day of  f unct i onal  per f or mance and i nt egr at ed syst ems t est i ng,  
as r equi r ed.   Ver i f y t emper at ur e and pr essur e t aps i n accor dance wi t h 
Cont r act  Document s.   Pr ovi de a pr essur e/ t emper at ur e pl ug at  each wat er  
sensor  whi ch i s an i nput  poi nt  t o cont r ol  syst em.

Per f or m mi nor  adj ust ment s t o equi pment  and syst ems dur i ng Funct i onal  
Per f or mance Test s as deemed necessar y by t he commi ssi oni ng t eam.   Wher e 
cal i br at ed DDC sensor s cannot  be used t o r ecor d t est  dat a,  pr ovi de 
measur i ng i nst r ument s,  l oggi ng devi ces,  and dat a acqui s i t i on equi pment  t o 
r ecor d dat a f or  t he compl et e r ange of  t est  dat a f or  t he r equi r ed t est  
per i od.

3. 8. 3   Test i ng Pr ocedur es

Pr ovi de al l  necessar y mat er i al s and syst em modi f i cat i ons t o pr oduce t he 
necessar y f l ows,  pr essur es,  t emper at ur es,  and ot her  condi t i ons necessar y 
t o execut e t he t est  accor di ng t o t he speci f i ed condi t i ons.   At  compl et i on 
of  t he t est ,  r et ur n t he af f ect ed bui l di ng equi pment  and syst ems t o t hei r  
pr e- t est  condi t i on.

Fol l ow t he Funct i onal  Per f or mance Test  f r om t he appr oved Fi nal  
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Const r uct i on Phase Commi ssi oni ng Pl an.   Per f or m Funct i onal  Per f or mance 
Test s f or  each i t em of  equi pment  and each syst em r equi r ed t o be 
commi ssi oned.   Ver i f y al l  sensor  cal i br at i ons,  cont r ol  r esponses,  
saf et i es,  i nt er l ocks,  oper at i ng modes,  sequences of  oper at i on,  capaci t i es,  
and al l  ot her  per f or mance r equi r ement s compl y wi t h cont r act ,  r egar dl ess of  
t he speci f i c  i t ems l i s t ed wi t hi n t he checkl i st s pr ovi ded.   I n gener al ,  
t est i ng must  pr ogr ess f r om equi pment  or  component s t o subsyst ems t o 
syst ems t o i nt er l ocks and connect i ons bet ween syst ems.   Commi ssi oni ng 
Speci al i st s ar e r esponsi bl e f or  det er mi ni ng t he or der  of  component s and 
syst ems t o be t est ed.

I ndi cat e val i dat i on of  each i t em of  equi pment  and syst ems t est ed by 
s i gnat ur e of  each commi ssi oni ng t eam member  f or  each t est .   The Qual i t y 
Cont r ol  Repr esent at i ve,  Commi ssi oni ng Speci al i st s,  and Cont r act i ng 
Of f i cer ' s Repr esent at i ve,  i f  pr esent ,  must  i ndi cat e val i dat i on af t er  t he 
equi pment  and syst ems ar e f r ee of  def i c i enci es.

3. 8. 4   Si mul at i ng Condi t i ons

Funct i onal  per f or mance t est i ng i s conduct ed by s i mul at i ng condi t i ons at  
cont r ol  devi ces t o i ni t i at e a cont r ol  syst em r esponse.   Bef or e t est i ng,  
cal i br at e al l  sensor s,  t r ansducer s and devi ces.   Over - wr i t i ng cont r ol  
i nput  val ues t hr ough t he cont r ol  syst em i s not  accept abl e unl ess appr oved 
by t he Cont r act i ng Of f i cer .   Per f or m each t est  under  condi t i ons t hat  
s i mul at e act ual  condi t i ons as c l ose as i s pr act i cal l y possi bl e.   Speci f i c  
exampl es of  s i mul at i ng condi t i ons ar e pr ovi ded bel ow.   Do not  s i mul at e 
condi t i ons when damage t o t he syst em or  bui l di ng may r esul t .

a.   When var yi ng st at i c pr essur es i nsi de duct wor k cannot  be si mul at ed 
wi t hi n t he duct ,  and wher e a sensor  s i gnal s t he cont r ol s syst em t o 
i ni t i at e sequences at  var i ous duct  st at i c pr essur es,  i t  i s  accept abl e 
t o s i mul at e t he var i ous pr essur es wi t h a Pneumat i c Squeeze- Bul b Type 
Si gnal i ng Devi ce wi t h gauge t empor ar i l y  at t ached t o t he sensi ng t ube 
l eadi ng t o t he t r ansmi t t er .   I t  i s  not  accept abl e t o r eset  t he var i ous 
set - poi nt s,  nor  t o s i mul at e an el ect r i c anal og si gnal  ( unl ess appr oved 
as not ed above) .

b.   Di r t y f i l t er  pr essur e dr ops can be si mul at ed by par t i al l y  bl ocki ng 
f i l t er  f ace.

c.   Fr eeze- st at  saf et i es can be si mul at ed by packi ng por t i on of  sensor  
wi t h i ce.

d.   Hi gh out si de ai r  t emper at ur es can be si mul at ed wi t h a hai r  bl ower .

e.   Rai s i ng ent er i ng cool i ng coi l  t emper at ur es by act i vat i ng a 
heat i ng/ pr eheat  coi l  can be used t o s i mul at e ent er i ng cool i ng coi l  
condi t i ons.

f .   Do not  use si gnal  gener at or s t o s i mul at e sensor  s i gnal s unl ess 
appr oved by t he Cont r act i ng Of f i cer ,  as not ed above,  f or  speci al  cases.

g.   Cont r ol  set  poi nt s can be al t er ed.   For  exampl e,  t o see t he ai r  
condi t i oni ng compr essor  l ockout  wor k at  an out si de ai r  t emper at ur e 
bel ow 12 degr ees C 55 degr ees F,  when t he out si de ai r  t emper at ur e i s 
above12 degr ees C 55 degr ees F,  t empor ar i l y  change t he l ockout  set  
poi nt  t o be mi nus 17 degr ees C 0 degr ees F above t he cur r ent  out si de 
ai r  t emper at ur e.   Caut i on:   Set  poi nt s ar e not  t o be r ai sed or  l ower ed 
t o a poi nt  t o cause damage t o t he component s,  syst ems,  or  t he bui l di ng 
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st r uct ur e and cont ent s.

h.   Test  duct  mount ed smoke det ect or s i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons.   Per f or m t he t est s wi t h ai r  syst em at  
mi ni mum ai r f l ow condi t i on.

i .   Test  cur r ent  sensi ng r el ays used f or  f an and pump st at us s i gnal s t o 
cont r ol  syst em t o i ndi cat e uni t  f ai l ur e and r un st at us by r eset t i ng 
t he set  poi nt  on t he r el ay t o s i mul at e a l ost  bel t  or  uni t  f ai l ur e 
whi l e t he uni t  i s  r unni ng.   Conf i r m t hat  t he f ai l ur e al ar m was 
gener at ed and r ecei ved at  t he cont r ol  syst em.   Af t er  t he t est  i s  
conduct ed,  r et ur n t he set  poi nt  t o i t s or i gi nal  set - poi nt  or  a 
set - poi nt  as i ndi cat ed by t he Cont r act i ng Of f i cer .

3. 8. 5   Manuf act ur er ' s Repr esent at i ve

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 and as det er mi ned 
necessar y by t he pr oj ect  del i ver y t eam.

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

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

Pr ovi de a f act or y t r ai ned r epr esent at i ve aut hor i zed by t he equi pment  
manuf act ur er  t o per f or m Funct i onal  Per f or mance Test i ng f or  t he f ol l owi ng 
equi pment :

[ Chi l l er s

] [ Cool i ng t ower s and evapor at i vel y cool ed condenser s

] [ Boi l er s

] [ Packaged Di r ect - Expansi on Ref r i ger at i on Equi pment ,  i ncl udi ng var i abl e 
r ef r i ger ant  f l ow ( VRF)  syst ems

] [ Packaged Comput er  Room [ Ai r  Handl er s ( CRAH) ]  [ Ai r  Condi t i oner s ( CRAC) ]

] [ Boost er  Pumps

] [ Packaged Ai r  Compr essor s

] [ Wat er  Qual i t y and Chemi cal  Tr eat ment  Syst ems

] [ Sol ar  Wat er  Heat i ng Syst ems

] Ensur e t he t est  r epr esent at i ve r evi ews,  appr oves,  and si gns t he compl et ed 
f i el d t est  r epor t .  I ncl ude per son' s name wi t h s i gnat ur es.

3. 8. 6   I nt egr at ed Syst ems Test s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s t ai l or ed f or  I NTEGRATED 
SYSTEMS TEST.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Fol l ow t he I nt egr at ed Syst ems Test  Checkl i st s f r om t he appr oved Fi nal  
Const r uct i on Phase Commi ssi oni ng Pl an.   I nt egr at ed Syst ems Test s must  be 
per f or med f or  t he i nt er act i ve oper at i on bet ween HVAC syst ems and ot her  
syst ems such as f i r e pr ot ect i on syst ems,  smoke cont r ol  syst ems,  or  back- up 
el ect r i cal  suppl y.   Ver i f y cor r ect  i nt er act i ve oper at i on,  accept abl e speed 
of  r esponse,  and ot her  cont r act  r equi r ement s f or  bot h nor mal  and f ai l ur e 
modes.   Exampl es of  I nt egr at ed Syst ems Test s i ncl ude t he cor r ect  oper at i on 
of  HVAC syst ems dur i ng emer gency syst em act i vat i on or  cor r ect  oper at i on of  
uni nt er r upt i bl e power  suppl i es or  ener gy gener at or s and connect ed syst ems.

3. 8. 7   Sampl e St r at egy

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng opt i ons f or  
DESI GN- BI D- BUI LD,  DESI GN- BUI LD,  ARMY,  and NAVY.   For  
Desi gn- Bi d- Bui l d,  sel ect  t he per cent age sampl e s i ze 
f or  l ar ge gr oups of  i dent i cal  equi pment  as 
det er mi ned by t he pr oj ect  del i ver y t eam.   Hi gher  
per cent ages may be appr opr i at e f or  cr i t i cal  syst ems 
or  pr oj ect s or  f or  smal l  number s of  equi pment .

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

Per f or m Funct i onal  Per f or mance Test s usi ng t he f ol l owi ng sampl e st r at egy.   
Per f or m Funct i onal  Per f or mance Test s usi ng t he sampl e st r at egy i dent i f i ed 
her ei n.   Test  al l  cent r al  pl ant  equi pment ,  pr i mar y ai r  handl i ng uni t s,  and 
pr ocess cool i ng or  heat i ng equi pment .   Test  al l  syst em- l evel  equi pment  
ser vi ng mul t i pl e zones.   [ Twent y- f i ve]  [ Fi f t y]  [ _____]  per cent  sampl e 
t est i ng i s al l owed f or  l ar ge gr oups of  i dent i cal  equi pment  wi t h i dent i cal  
cont r ol l er s ser vi ng si ngl e zones such as ai r  t er mi nal  uni t s,  f an coi l  
uni t s,  uni t ar y equi pment ,  and pl umbi ng f i xt ur es.   Sampl e s i ze may be no 
l ess t han t hr ee uni t s.   Ref er  t o Sect i on 01 91 00. 15 BUI LDI NG 
COMMI SSI ONI NG f or  sampl e st r at egy.   Compl et e a Funct i onal  Per f or mance Test  
Checkl i st  f or  each i t em of  equi pment  or  syst em t o be t est ed.   Dur i ng 
t est i ng,  Gover nment  r epr esent at i ves may sel ect  t he speci f i c  equi pment  or  
syst em t o be t est ed f or  sampl e s i zes l ess t han 100 per cent .   Equi pment  
I dent i f i er s ar e as i ndi cat ed on t he desi gn dr awi ngs:

Equi pment  I dent i f i er          Sampl e Si ze ( Per cent )

AHU                           [ _____]

VAV                           [ _____]

CUH                           [ _____]

CWP                           [ _____]

DWH                           [ _____]

Per f or m I nt egr at ed Syst ems Test s and compl et e an I nt egr at ed Syst ems Test  
Checkl i st  f or  f or  al l  ( 100 per cent )  syst ems and equi pment  havi ng 
i nt er act i ve oper at i on.

3. 8. 7. 1   100 Per cent  Sampl e Pr ocedur es

Syst ems or  equi pment  f or  whi ch 100 per cent  sampl e s i ze ar e t est ed f ai l  i f  
one or  mor e of  t he t est  pr ocedur es r esul t s i n di scover y of  a def i c i ency 
and t he def i c i ency cannot  be r esol ved wi t hi n 5 mi nut es dur i ng t he t est .
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Re- t est  t o t he ext ent  necessar y t o conf i r m t hat  t he def i c i enci es have been 
cor r ect ed wi t hout  negat i vel y i mpact i ng t he per f or mance of  t he r est  of  t he 
syst em.

3. 8. 7. 2   Less t han 100 Per cent  Sampl e Pr ocedur es

Randoml y t est  each sampl e gr oup of  i dent i cal  equi pment .   I f  10 per cent  of  
t he uni t s i n t he f i r st  sampl e f ai l  t he f unct i onal  per f or mance t est s,  t est  
a second sampl e gr oup,  t he same si ze as t he f i r st  sampl e gr oup.  The second 
sampl e must  not  i ncl ude any uni t s f r om t he f i r st  sampl e gr oup.

I f  10 per cent  of  t he uni t s i n t he second sampl e f ai l ,  t est  al l  r emai ni ng 
uni t s.   I f  at  any poi nt  f r equent  f ai l ur es occur  t he CxC may st op t he 
t est i ng and r equi r e t he cont r act or  t o per f or m and document  a checkout  of  
t he r emai ni ng uni t s pr i or  t o cont i nui ng f unct i onal  t est i ng.

3. 9   I NTEGRATED SYSTEMS TEST

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The f ol l owi ng par agr aph i s t ai l or ed f or  
I NTEGRATED SYSTEMS TEST.

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

Per f or m I nt egr at ed Syst ems Test s onl y af t er  t he Funct i onal  Per f or mance 
Test s f or  each associ at ed syst em ar e compl et ed wi t h al l  def i c i enci es 
r esol ved and af t er  t he r el at ed Funct i onal  Per f or mance Test  Checkl i st s have 
been si gned by each commi ssi oni ng t eam member .

3. 10   RETESTI NG REQUI REMENTS

Abor t  t est s i f  any def i c i ency pr event s successf ul  compl et i on of  t he t est  
or  i f  any r equi r ed commi ssi oni ng t eam member  i s not  pr esent  f or  t he t est .   
Re- t est  onl y af t er  al l  def i c i enci es i dent i f i ed dur i ng t he or i gi nal  t est s 
have been cor r ect ed.

Cont r act i ng Of f i cer  may wi t hhol d payment  equi val ent  t o l ost  t i me,  
r e- t est i ng,  and abor t ed t est s.   These cost s may i ncl ude sal ar y,  t r avel  
cost s,  and per  di em f or  Gover nment  t eam member s.   Cor r ect  def i c i enci es as 
i dent i f i ed by t he commi ssi oni ng t eam and r et est  t he syst ems t o be 
commi ssi oned.

3. 11   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.

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

Syst ems may be par t i al l y  accept ed pr i or  t o seasonal  t est i ng i f  t hey compl y 
wi t h al l  const r uct i on cont r act  and accept ed desi gn r equi r ement s t hat  can 
be t est ed dur i ng i ni t i al  Funct i onal  Per f or mance Test s.   Al l  t est  
pr ocedur es must  be successf ul  compl et ed pr i or  t o f ul l  syst ems accept ance.

[ 3. 12   SEASONAL TESTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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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  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.

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

Per f or m I ni t i al  Funct i onal  Per f or mance Test s as soon as al l  cont r act  wor k 
i s compl et ed,  but  pr i or  t o f aci l i t y  t ur nover ,  r egar dl ess of  t he season.

I n addi t i on t o t he I ni t i al  Funct i onal  Per f or mance Test s,  per f or m 
Funct i onal  Per f or mance Test s of  HVAC syst ems dur i ng peak heat i ng and 
cool i ng seasons dur i ng out door  ai r  condi t i on desi gn ext r emes.   Schedul e 
Seasonal  Funct i onal  Per f or mance Test s i n coor di nat i on wi t h t he Cont r act i ng 
Of f i cer .   Submi t  Seasonal  Test  Repor t  wi t hi n 14 days of  t est  compl et i on.   
I ncl ude seasonal  t est  r epor t  i n t he Updat ed Fi nal  Commi ssi oni ng Repor t  as 
speci f i ed i n Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG

Execut e seasonal  f unct i onal  per f or mance t est i ng,  wi t nessed by t he 
Cont r act i ng Of f i cer .   Cor r ect  def i c i enci es and make adj ust ment s t o O&M 
manual s and as- bui l t  dr awi ngs f or  appl i cabl e i ssues i dent i f i ed i n any 
seasonal  t est i ng.

] [ 3. 13   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.

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

Per f or m I ni t i al  Funct i onal  Per f or mance Test s as soon as al l  cont r act  wor k 
i s compl et ed,  but  pr i or  t o f aci l i t y  t ur nover .   I n addi t i on t o t he I ni t i al  
Funct i onal  Per f or mance Test s,  per f or m Funct i onal  Per f or mance Test s of  HVAC 
syst ems under  f ul l - l oad condi t i ons. [   Devel op and i mpl ement  means of  
ar t i f i c i al  l oadi ng t o demonst r at e t he abi l i t y  of  t he pr ocess cool i ng 
syst ems t o handl e peak pr ocess l oads. ]   Schedul e Ful l - Load Funct i onal  
Per f or mance Test s i n coor di nat i on wi t h t he Cont r act i ng Of f i cer .   Submi t  
Ful l - Load Test  Repor t  wi t hi n 14 days of  t est  compl et i on.

Execut e f ul l - l oad f unct i onal  per f or mance t est i ng,  wi t nessed by t he 
Cont r act i ng Of f i cer .  Cor r ect  def i c i enci es and make adj ust ment s t o O&M 
manual s and as- bui l t  dr awi ngs f or  appl i cabl e i ssues i dent i f i ed i n any f ul l  
l oad t est i ng.

] 3. 14   TRAI NI NG

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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The Mechani cal  Syst ems Techni cal  Commi ssi oni ng Speci al i st  must  r evi ew t he 
t r ai ni ng pl an r equi r ed by Sect i on 01 78 00 OPERATI ON AND MAI NTENANCE DATA 
and i dent i f y any def i c i enci es t o t he Cont r act i ng Of f i cer ' s Repr esent at i ve 
and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel .

The Commi ssi oni ng Pr ovi der  i s r esponsi bl e f or  over seei ng and appr ovi ng t he 
t r ai ni ng pl an r equi r ed by Sect i on 01 78 00 OPERATI ON AND MAI NTENANCE DATA 
and i dent i f y i ng any def i c i enci es t o t he Cont r act i ng Of f i cer ' s 
Repr esent at i ve and t he Cont r act or ' s Qual i t y Cont r ol  Per sonnel .

Coor di nat e,  schedul e,  and document  al l  r equi r ed t r ai ni ng.   At  a mi ni mum,  
i ncl ude t he f ol l owi ng i t ems i n t he t r ai ni ng r epor t  f or  commi ssi oned 
syst ems:

a.   Compl et e commi ssi oni ng document at i on

b.   Compl et e O&M dat a

c.   Compl et e Tr ai ni ng

d.   Pur pose of  equi pment .

e.   Pr i nci pl e of  how t he equi pment  wor ks.

f .   I mpor t ant  par t s and assembl i es.

g.   How t he equi pment  achi eves i t s pur pose and necessar y oper at i ng 
condi t i ons.

h.   Most  l i kel y f ai l ur e modes,  causes and cor r ect i ons.

i .   On si t e demonst r at i on.

j .   Pr ovi de updat es t o O&M manual s based on f i el d modi f i cat i ons.

k.   Pr ovi de t r ai ni ng of  t he post - occupancy oper at i ons and mai nt enance 
st af f .

3. 15   COMMI SSI ONI NG REPORT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph cont ai ns t ai l or i ng f or  
I NTEGRATED SYSTEMS TEST.

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

I ncl ude al l  compl et ed Pr e- Funct i onal  Checkl i st s and Funct i onal  Per f or mance 
and I nt egr at ed Syst ems Test  Checkl i st s i n t he Commi ssi oni ng Repor t  as 
speci f i ed i n Sect i on 01 91 00. 15 BUI LDI NG COMMI SSI ONI NG.   I ncl ude t he 
appr oved TAB Repor t .

[ 3. 16   POST- CONSTRUCTI ON ENDURANCE TEST

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Post - Const r uct i on Endur ance Test s eval uat e 
HVAC syst em per f or mance under  act ual  oper at i ng l oad 
dur i ng nor mal  oper at i on.   Thi s act i v i t y i s hi ghl y 
r ecommended.   The Endur ance Test s pr ovi de i mpr oved 
pr obabi l i t y  of  i dent i f y i ng def i c i enci es pr i or  t o 
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war r ant y expi r at i on.   I f  t he bui l di ng oper at or s pl an 
t o moni t or  syst em per f or mance cl osel y or  t hi s 
act i v i t y i s not  f unded,  del et e t hi s par agr aph.

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

Choose br acket ed " and t he Owner ' s Pr oj ect  
Requi r ement s"  f or  pr oj ect s t hat  r equi r e one.   Ref er  
t o speci f i er  not es r egar di ng t he Owner ' s Pr oj ect  
Requi r ement s Document  i n Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG.

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

Per f or m an Endur ance Test  i n accor dance wi t h t he par agr aph ENDURANCE TEST 
ENDURANCE TESTI NG i n Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC 
once dur i ng t he peak heat i ng season and once dur i ng t he peak cool i ng 
season dur i ng out door  ai r  condi t i on ext r emes wi t h t he except i on t hat  
net wor k bandwi dt h usage measur ement  and r ecor di ng i s not  r equi r ed. [   Use 
t he Tempor ar y Tr endi ng Har dwar e,  i f  necessar y,  i n accor dance wi t h Sect i on 
23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC. ]

The Mechani cal  Syst em Commi ssi oni ng Speci al i st s must  r evi ew t he t r end l ogs 
f r om t he Endur ance Test s t o ensur e t hat  t he syst ems have st abl e oper at i on 
and oper at e as r equi r ed by t he const r uct i on cont r act ,  t he accept ed desi gn
[ ,  and t he Owner ' s Pr oj ect  Requi r ement s Document ] .   The Commi ssi oni ng 
Speci al i st s must  pr ovi de a Post - Const r uct i on Tr end Log Repor t  t hat  
i dent i f i es any def i c i enci es not ed i n oper at i on,  r ecommendat i ons f or  
cor r ect i on,  and i ncl udes a gr aphi cal  r epr esent at i on of  t he t r ends.   
Pr ovi de one Tr end Log Repor t  f or  t he peak cool i ng season and one Tr end Log 
Repor t  f or  t he peak heat i ng season.   Submi t  t he Post - Const r uct i on Tr end 
Log Repor t s no l at er  t han 14 cal endar  days f ol l owi ng r ecei pt  of  t he t r end 
l og dat a by t he Commi ssi oni ng Speci al i st .   Pr ovi de a Post - Const r uct i on 
Tr end Log Repor t  meet i ng t he same r equi r ement s as t he Endur ance Test i ng 
Resul t s For mat  i n Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC.   
Pr ovi de one Tr end Log Repor t  f or  t he peak cool i ng season and one Tr end Log 
Repor t  f or  t he peak heat i ng season.   Submi t  t he Post - Const r uct i on Tr end 
Log Repor t s no l at er  t han 14 cal endar  days f ol l owi ng downl oad of  t he 
t r ended dat a.   I ncl ude t he Post - Const r uct i on Tr end Log Repor t s i n t he 
Updat ed Fi nal  Commi ssi oni ng Repor t  as speci f i ed i n Sect i on 01 91 00. 15 
BUI LDI NG COMMI SSI ONI NG

]         - -  End of  Sect i on - -
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