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NOTE:   Thi s gui de speci f i cat i on cover s t he
r equi r ement s f or  t est i ng of  UMCS and f i el d cont r ol  
syst ems.    Requi r ement s f or  a per f or mance 
ver i f i cat i on t est  ( PVT)  whi ch i ncor por at es an 
endur ance t est ,  and opt i onal  r equi r ement s f or  a 
f act or y t est  ar e i ncl uded.    The f act or y t est  i s  
s i mi l ar  t o t he PVT,  but  per f or med at  t he f act or y 
pr i or  t o syst em i nst al l at i on whi l e t he PVT i s 
per f or med on t he i nst al l ed syst em.

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:   The desi gner  wi l l  need t o edi t  t hi s 
speci f i cat i on i f  onl y a por t i on of  t he t est i ng i s 
r equi r ed on t he pr oj ect .   The engi neer  must  keep i n 
mi nd t her e can be t est i ng of  1)  new UMCS,  2)  
bui l di ng l evel  cont r ol s,  and/ or  3)  combi ned bui l di ng 
l evel  cont r ol s and UMCS.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

1. 2   DEFI NI TI ONS

I n addi t i on t o t he def i ni t i ons pr ovi ded i n t hi s Sect i on,  23 09 00 
I NSTRUMENTATI ON AND CONTROL FOR HVAC and 25 10 10 UTI LI TY MONI TORI NG AND 
CONTROL ( UMCS)  FRONT END AND I NTEGRATI ON cont ai n def i ni t i ons r el at ed t o 
t hi s Sect i on.

1. 2. 1   Al gor i t hm

A set  of  wel l - def i ned r ul es or  pr ocedur es f or  sol v i ng a pr obl em or  
pr ovi di ng an out put  f r om a speci f i c  set  of  i nput s.

1. 2. 2   Anal og

A si gnal  t hat  can t ake on cont i nuous ( as opposed t o di scr et e)  val ues.  
Sensor s ( e. g.  t emper at ur e,  pr essur e,  f l ow)  t ypi cal l y pr ovi de anal og 
si gnal s as out put s t o r epr esent  t he measur ed var i abl e.    Wi t hi n t he UMCS,  
anal og si gnal s ar e gener al l y r epr esent ed by ei t her  0- 10 vol t  or  a 4- 20 
mi l l i amp si gnal .

1. 2. 3   Bi nar y

A t wo- st at e syst em wher e an " ON"  condi t i on i s r epr esent ed by a hi gh si gnal  
l evel  and an " OFF"  condi t i on i s r epr esent ed by a l ow si gnal  l evel .

1. 2. 4   Change- Of - Val ue ( COV)

A t ype of  dat a t r ansmi ssi on over  t he net wor k wher e t he poi nt    val ue i s 
t r ansmi t t ed over  t he net wor k onl y when i t s val ue changes.    COV i s an 
ef f i c i ent  use of  net wor k bandwi dt h.
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1. 2. 5   Cont r ol  Wi r i ng

Thi s i ncl udes condui t ,  wi r e,  and wi r i ng devi ces t o i nst al l  compl et e HVAC 
cont r ol  syst ems,  i ncl udi ng mot or  cont r ol  c i r cui t s,  i nt er l ocks,  sensor s,  PE 
and EP swi t ches,  and l i ke devi ces.    Thi s al so i ncl udes al l  wi r i ng f r om 
node t o node,  and nodes t o al l  sensor s and poi nt s def i ned i n t he I / O 
summar y shown on dr awi ngs or  speci f i ed her ei n,  and r equi r ed t o execut e t he 
sequence of  oper at i on.    Does not  i ncl ude l i ne vol t age power  wi r i ng.

1. 2. 6   Demand

The maxi mum r at e of  use of  el ect r i cal  ener gy aver aged over  a speci f i c  
i nt er val  of  t i me,  usual l y expr essed i n kW.

1. 2. 7   Gr aphi cal  User  I nt er f ace ( GUI )

Human- machi ne i nt er f aci ng al l ows t he oper at or  t o manage,  command,  moni t or ,  
and pr ogr am t he syst em.

1. 2. 8   I nt egr at i on

Est abl i shi ng communi cat i on bet ween t wo or  mor e syst ems t o cr eat e a s i ngl e 
syst em.

1. 2. 9   Pr ot ocol

I n cont r ol  syst ems,  " pr ot ocol "  i s  gener al l y shor t hand f or  " communi cat i on 
pr ot ocol " ;  a def i ned met hod by whi ch di gi t al  i nf or mat i on i s exchanged 
el ect r oni cal l y.    Of t en mor e t han one pr ot ocol  i s  used i n a BAS,  f or  
exampl e,  a t ypi cal  BACnet  syst em wi l l  use at  a mi ni mum ( i n addi t i on t o 
BACnet / I P and BACnet  MS/ TP)  I P,  UDP,  ARP,  Et her net ,  and RS- 485 pr ot ocol s 
( and t hi s does not  i ncl ude any pr ot ocol s used i nt er nal l y i n t he f r ont  end 
or  f or  communi cat i on wi t h f r ont  end cl i ent  wor kst at i ons) .

1. 3   ADMI NI STRATI VE REQUI REMENTS

1. 3. 1   Sequenci ng

Per f or mance Ver i f i cat i on Test i ng r equi r ed by t hi s Sect i on must  be 
pr oceeded by successf ul  and accept ed " cont r act or s f i el d t est i ng"  or  
" st ar t - up and st ar t - up t est i ng"  of  t he cont r ol  syst em t o be t est ed.

1. 3. 2   Schedul i ng

Coor di nat e t est i ng schedul es wi t h t he Gover nment  and wi t h wor k i n ot her  
Sect i ons per f or med on t he component s or  syst ems t o be t est ed.

1. 4   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 
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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 
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- 06 Test  Repor t s

PVT Pl an;  G[ ,  [ _____] ]

PVT Phase I  Repor t ;  G[ ,  [ _____] ]

PVT Phase I I  Repor t ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Test  I nst r ument at i on Cal i br at i on Cer t i f i cat es;  G[ ,  [ _____] ]

1. 5   TEST EQUI PMENT

Pr ovi de al l  t est  equi pment  unl ess ot her wi se not ed i n t he cont r act  
document s.  Use onl y t est  equi pment  wi t h cur r ent  cal i br at i on t r aceabl e t o 
t he Nat i onal  I nst i t ut e of  Sci ence and Technol ogy ( NI ST) .   For  each t est  
i nst r ument ,  submi t  Test  I nst r ument at i on Cal i br at i on Cer t i f i cat es 
demonst r at i ng cal i br at i on t r aceabl e t o NI ST.    Use t est  equi pment  and t est  
met hods such t hat  t he over al l  accur acy of  t he t est  met hod,  i ncl udi ng al l  
t est  i nst r ument at i on and any er r or s i nher ent  i n t he t est  pr ocedur e,  i s  at  
l east  50 per cent  bet t er  t han t he accur acy speci f i ed f or  t he sensor .    For  
exampl e,  i f  a t emper at ur e sensor  has an accur acy r equi r ement  of  pl us or  
mi nus 0. 5 degr ees Cel si us1 degr ee Far enhei t  degr ee over al l  accur acy of  t he 
t est  met hod,  must  be 0. 25 Cel si us0. 5 degr ee Far enhei t  or  bet t er .
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When val i dat i ng sensor  accur acy,  t he t est  i nst r ument  i s t r eat ed as i f  i t  
i s  per f ect l y accur at e;  t hat  i s ,  t he measur ed val ue f r om t he t est  
i nst r ument  must  l i e wi t hi n t he bounds of  t he speci f i ed accur acy of  t he 
sensor .   Expr essed mat hemat i cal l y:

Gi ven:
   Sensor  accur acy:  Pl us or  mi nus X
   Sensor  r eadi ng:  Y
   Test  equi pment  r eadi ng:  Z
   Wher e X,  Y and Z ar e r eal  number t s.

Then
   Sensor  passes i f :  ( Y- X)  <= Z <= ( Y+X)
   ot her wi se,  sensor  f ai l s    

PART 2   PRODUCTS

Not  appl i cabl e

PART 3   EXECUTI ON

3. 1   PERFORMANCE VERI FI CATI ON TEST ( PVT)

Per f or m a Per f or mance Ver i f i cat i on Test  ( PVT)  t o demonst r at e t hat  t he 
i nst al l ed cont r ol  syst em meet s al l  r equi r ement s of  t he pr oj ect  
speci f i cat i ons.   Coor di nat e schedul i ng of  t he PVT wi t h t he Gover nment ,  and 
do not  begi n t he PVT unt i l  t he PVT Pl an submi t t al  i s  accept ed.

3. 1. 1   PVT PLAN

Pr ovi de a PVT Pl an i ncl udi ng syst em document at i on and PVT Pr ocedur es.

3. 1. 1. 1   PVT Pl an Syst em Document at i on

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  Sect i on 23 09 00 i s par t  of  t he pr oj ect ,
keep t he br acket ed t ext  r ef er enci ng Sect i on 23 09 
00,  ot her wi se r emove i t .

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

I ncl ude t he f ol l owi ng syst em document at i on i n t he PVT Pl an:

a.  Copi es of  t he most  r ecent  as- bui l t  dr awi ngs f or  t he syst em,  i ncl udi ng 
but  not  l i mi t ed t o one- l i ne dr awi ngs and Poi nt s Schedul es [ as 
speci f i ed i n Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC]  
showi ng devi ce addr ess,  poi nt  descr i pt i ons,  net wor k poi nt  names and 
t ypes,  har dwar e poi nt  t ypes,  set t i ngs and r anges i ncl udi ng uni t s.

b.  Copi es of  manuf act ur er ' s pr oduct  dat a sheet s when needed t o demonst r at e 
compl i ance wi t h pr oj ect  r equi r ement s.   I n par t i cul ar ,  pr ovi de dat a 
sheet s showi ng t hat  sur ge pr ot ect i on r equi r ement s have been met .

c.  Oper at i on or  user  manual s f or  al l  sof t war e and al l  DDC Har dwar e t o be 
t est ed.

d.  Li st  of  t est  equi pment .
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3. 1. 1. 2   PVT Equi pment  Li st

I ncl ude i n t he PVT pr ocedur es a cont r ol  syst em per f or mance ver i f i cat i on 
t est  equi pment  l i s t  t hat  l i s t s t he equi pment  t o be used dur i ng per f or mance 
ver i f i cat i on t est i ng.   For  each pi ece of  equi pment  i ncl ude manuf act ur er  
name,  model  number ,  equi pment  f unct i on,  t he dat e of  t he l at est  
cal i br at i on,  and t he r esul t s of  t he l at est  cal i br at i on

3. 1. 1. 3   PVT Pr ocedur es

Devel op PVT pr ocedur es usi ng t he t est  pr ocedur es i n t hi s Sect i on,  
modi f y i ng t he pr ocedur es and addi ng t est s as appr opr i at e t o devel op 
pr ocedur es t hat  t est  al l  r equi r ement s of  t he pr oj ect  speci f i cat i ons.    The 
t est  pr ocedur es must  consi st  of  det ai l ed i nst r uct i ons f or  t est  set up,  
execut i on,  and eval uat i on of  t est  r esul t s.

When devel opi ng addi t i onal  pr ocedur es,  pr ovi de t he same i nf or mat i on and 
f i el ds as shown i n t he Test  Templ at e.

3. 1. 2   PVT Phases

Conduct  PVT t est i ng i n t wo phases:

I .  Fi el d t est i ng f or  devi ces,  component s,  subsyst ems and t he over al l  
syst em usi ng t he appr oved PVT Pr ocedur es.

I I .  A one- week endur ance t est  dur i ng whi ch t he syst em i s oper at ed 
cont i nuousl y.

3. 1. 2. 1   PVT Phase I  ( Fi el d Test s)

Demonst r at e compl i ance of  t he cont r ol  syst em wi t h t he cont r act  document s.   
Usi ng t est  pl ans and pr ocedur es appr oved by t he Gover nment ,  demonst r at e 
al l  physi cal  and f unct i onal  r equi r ement s of  t he pr oj ect .   Show,  
st ep- by- st ep,  t he act i ons and r esul t s demonst r at i ng t hat  t he cont r ol  
syst ems f ul l y and cor r ect l y i mpl ement  t he sequences of  oper at i on.   PVT f or  
sur ge pr ot ect i on i s not  r equi r ed t o i ncl ude i nt r oduci ng a sur ge t o t he 
equi pment ;  sur ge pr ot ect i on may i nst ead be demonst r at ed t hr ough pr oduct  
document at i on.

Do not  st ar t  t he per f or mance ver i f i cat i on t est  unt i l  af t er  r ecei pt  of  
wr i t t en per mi ssi on by t he Gover nment ,  based on Gover nment  appr oval  of  t he 
PVT Pl an and Dr af t  As- Bui l t s and compl et i on of  bal anci ng of  t he HVAC 
Syst em.   Do not  conduct  t est s dur i ng schedul ed seasonal  of f  per i ods of  
base heat i ng and cool i ng syst ems.   At  t he compl et i on PVT Phase I  and i n 
accor dance wi t h t he pr oj ect  schedul e and pr oj ect  sequenci ng pr ovi de a PVT 
Phase I  Repor t  document i ng al l  PVT t est i ng i ncl udi ng al l  appr oved t est  
pr ocedur es wi t h t est  r esul t s i ndi cat ed on t he pr ocedur es,  and a r ecor d of  
al l  act i ons t aken t o addr ess PVT t est  f ai l ur es.

3. 1. 2. 2   PVT Phase I I  ( Endur ance Test )

Compl et e an endur ance t est  as par t  of  t he PVT i n whi ch t he syst em i s 
oper at ed cont ui nuousl y f or  [ one- week] [ ___]  wi t hout  f ai l ur e.   Dur i ng t he 
endur ance t est  t r end al l  poi nt s shown as r equi r i ng a t r end on t he Poi nt s 
Schedul e f or  t he ent i r e dur at i on of  t he endur ance t est .   I f  i nsuf f i c i ent  
buf f er  or  st or age capaci t y exi st s t o t r end t he ent i r e endur ance t est ,  
of f l oad t r end l ogs dur i ng t he cour se of  t he endur ance t est  t o ensur e t hat  
no t r end dat a i s l ost .   I f  t he cont r ol  syst em speci f i cat i on i ncl udes 
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bandwi dt h r equi r ement s f or  bandwi dt h usage on a non- I P net wor k,  measur e 
and r ecor d t he net wor k bandwi dt h usage on each non- I P channel  dur i ng t he 
endur ance t est .

I f  t he syst em exper i ences any f ai l ur es dur i ng t he endur ance t est  por t i on 
of  t he PVT,  r epai r  t he syst em and r epeat  t he endur ance t est  por t i on of  t he 
PVT unt i l  t he syst em oper at es cont i nuousl y and wi t hout  f ai l ur e f or  t he 
speci f i ed endur ance t est  per i od.   At  t he compl et i on of  PVT Phase I I  and i n 
accor dance wi t h t he pr oj ect  schedul e and pr oj ect  sequenci ng pr ovi de a PVT 
Phase I I  Repor t  document i ng f ai l ur es and r epai r  act i ons t aken dur i ng PVT 
Phase I I .

3. 1. 2. 2. 1   Tempor ar y Tr endi ng Capabi l i t y

Unl ess t r endi ng capabi l i t y  exi st s,  ei t her  wi t hi n t he bui l di ng cont r ol  
syst em or  t hr ough a connect ed Ut i l i t y  Moni t or i ng and Cont r ol  Syst em ( UMCS)  
Fr ont  End,  t empor ar i l y  i nst al l  har dwar e on t he bui l di ng cont r ol  net wor k t o 
per f or m t r endi ng dur i ng t he endur ance t est  as i ndi cat ed.   Remove t he 
t empor ar y har dwar e at  t he compl et i on of  al l  t est i ng and commi ssi oni ng 
act i v i t i es.

3. 2   FACTORY TEST

Per f or m a Fact or y Test  t o demonst r at e t he capabi l i t y  of  t he pr oposed 
cont r ol  syst em sol ut i on t o meet  t he r equi r ement s of  pr oj ect  
speci f i cat i ons.   Coor di nat e schedul i ng of  t he Fact or y Test  wi t h t he 
Gover nment ,  and do not  begi n t he Fact or y Test  uni l  t he Fact or y Test  Pl an 
submi t t al  i s  accept ed.

3. 2. 1   Fact or y Test  Set up

Desi gn t he Fact or y Test  Set up t o r epr esent  t he syst em as i t  wi l l  be 
f i el ded and t o demonst r at e t he capabi l i t y  of  t he syst em t o meet  t he 
r equi r ement s of  t he pr oj ect  speci f i cat i on.   At  a mi ni mum:

a.  I ncl ude at  l east  one of  each model  of  DDC har dwar e,  i nst r ument at i on and 
cont r ol  devi ce t o be used on t he pr oj ect .

b.  I ncl ude at  l east  one net wor k of  each t ype t o bue used on t he pr oj ect .

c.  I ncl ude a pr ogr ammabl e cont r ol l er  pr ogr ammed as i t  wi l l  be i nst al l ed,  
or ,  i f  no pr ogr ammabl e cont r ol l er  i s  t o be i nst al l ed on t he pr oj ect ,  
i ncl ude a pr ogr ammabl e cont r ol l er  wi t h a sampl e appl i cat i on.

d.  I ncl ude sampl e har dwar e t o pr ovi de a mock f i el d cont r ol  syst em f or  t he 
f r ont  end t o communi cat e wi t h i f  t he pr oj ect  r equi r es a f r ont  end but  
does not  r equi r e a f i el d cont r ol  syst em.

3. 2. 2   Fact or y Test  Pl an

Pr ovi de a Fact or y Test  Pl an document i ng t he t est  set up and pr ocedur es.

3. 2. 2. 1   Fact or y Test  Pl an Set up Document at i on

I ncl ude t he f ol l owi ng i nf or mat i on,  at  a mi ni mum,  t o document  t he f act or y 
t est  set up:

a.   Syst em one- l i ne bl ock di agr am of  equi pment  used i n t he f act or y t est  
i dent i f y i ng comput er s ( ser ver s and wor kst at i ons) ,  net wor k har dwar e,  
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DDC har dwar e,  and ot her  i nst r ument at i on i ncl udi ng,  but  not  l i mi t ed t o,  
sensor s,  act uat or s,  t est  s i gnal  gener at or s,  and met er s.   

b.  Syst em har dwar e descr i pt i on used i n t he f act or y t est .

c.  Syst em sof t war e descr i pt i on used i n t he f act or y t est .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I t  i s  best  t o keep t he f i r st  br acket ed t ext
t o r equi r e t he use of  t he Poi nt s Schedul e f or mat  
speci f i ed i n UFGS 23 09 00.    I f  t hi s i s not  
f easi bl e,  t he second br acket ed t ext  may used and 
edi t ed t o addr ess addi t i onal  speci f i c  r equi r ement s.

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

d.  Poi nt s Schedul es f or  each cont r ol l er  showi ng t he conf i gur at i on t o be 
used dur i ng t he t est .   Poi nt s Schedul es must  [ be as speci f i ed i n 
Sect i on 23 09 00 I NSTRUMENTATI ON AND CONTROL FOR HVAC] [ i ncl ude t he 
f ol l owi ng i nf or mat i on at  a mi ni mum:  devi ce addr ess,  poi nt  
descr i pt i ons,  net wor k poi nt  names and t ypes,  har dwar e poi nt  t ypes,  
set t i ngs and r anges i ncl udi ng uni t s] .

e.  Requi r ed passwor ds f or  each oper at or  access l evel .

f .  Li st  of  ot her  t est  equi pment .

3. 2. 2. 2   Test  Pr ocedur es

Devel op f act or y t est  pr ocedur es usi ng t he Test  Pr ocedur es i n t hi s Sect i on,  
modi f y i ng t he pr ocedur es and addi ng t est s as appr opr i at e t o devel op t est  
pr ocedur es t hat  t est  al l  r equi r ement s of  t he speci f i cat i on.    The t est  
pr ocedur es must  consi st  of  det ai l ed i nst r uct i ons f or  t est  set up,  
execut i on,  and eval uat i on of  t est  r esul t s.    Fact or y t est  pr ocedur es must  
i ncl ude t est i ng of  sur ge pr ot ect i on by i nt r oduci ng a sur ge t o t he 
equi pment  and demonst r at i ng t hat  t he equi pment  sur vi ves.

When devel opi ng addi t i onal  pr ocedur es,  pr ovi de t he same i nf or mat i on and 
f i el ds as shown i n t he Test  Templ at e.

3. 2. 3   Fact or y Test  Repor t

Upon compl et i on of  t he Fact or y Test  pr ovi de a compl et e t est  r epor t ,  
consi st i ng of  a shor t  summar y of  t he f act or y t est ,  a copy of  t he Fact or y 
Test  Pl an,  and copi es of  t he execut ed t est  pr ocedur es separ at ed by t est .   
For  each t est ,  i ncl ude dat e per f or med and i dent i f y t he Gover nment  
r epr esent at i ve who wi t nessed and appr oved t he t est .

I f  a por t i on of  any t est  f ai l ed,  document  t he f ai l ur e and cor r ect i ve 
act i on.

3. 2. 4   Fat or y Test  Execut i on

Conduct  t he Fact or y Test  at  a l ocat i on and t i me appr oved by t he 
Gover nment .  The Gover nment  wi l l  wi t ness t he f act or y t est .

I f  t he syst em f ai l s a por t i on of  a t est ,  t he Gover nment  wi l l  det er mi ne 
whet her  t he ent i r e t est  or  onl y t he por t i on t hat  f ai l ed must  be r epeat ed.
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3. 3   TEST PROCEDURES

Devel op t est  pr ocedur es usi ng t he t empl at e pr ocedur e i n t he Appendi x.  A 
t est  t empl at e and sampl e t est  pr ocedur es i n el ect r oni c f or mat  ar e 
avai l abl e at  t he Whol e Bui l di ng Desi gn Gui de page f or  t hi s sect i on:  
ht t ps: / / 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/ uf gs- 25- 08- 10
Ref er  t o t he Sampl e Test  Pr ocedur es Tabl e t o v i ew t he exi st i ng sampl e 
t est s.

Sampl e Test  Pr ocedur es

Test  No. Test  Ti t l e

1 Syst em Equi pment  Ver i f i cat i on

2 Syst em St ar t - up

3 Moni t or i ng and Cont r ol  ( M&C)  Sof t war e Passwor ds

4 Gr aphi c Di spl ay of  Dat a

5 Gr aphi c Navi gat i on Scheme

6 Command Funct i ons

7 Command I nput  Er r or s

8 Speci al  Funct i ons

9 Sof t war e Edi t i ng Tool s

10 Schedul i ng

11 Al ar m f unct i on

12 Tr endi ng

13 Demand Li mi t i ng

14 Repor t  Gener at i on

15 Uni nt er r upt abl e Power  Suppl y ( UPS)  Test

16 Rout er s and Repeat er s

17 Gat eways ( Bui l di ng Level )

18 Gat eways ( Devi ce Level )

19 Local  Di spl ay Panel  ( LDP)

20 Open Net wor k Poi nt  Ver i f i cat i on
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Sampl e Test  Pr ocedur es

Test  No. Test  Ti t l e

21 Cust om Test  Templ at e
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APPENDI X A
  TEST NUMBER:   <TEST NUMBER>
  TEST TI TLE:   <TEST TI TLE>

  OBJECTI VE:  <STATE TEST OBJECTI VE>

I NI TI AL REQUI REMENTS/ CONDI TI ONS

   1.   Submi t t al s:  <LI ST REQUI RED SUBMI TTALS>

   2.   Equi pment :  <LI ST EQUI PMENT REQUI RED FOR TEST>

   3.   Ref er ence Document at i on:  <LI ST REQUI RED REFERENCE DOCUMENTATI ON>

Dat e of  Test :   __________
Ti me of  Test :   __________
Cont r act or ' s Repr esent at i ve:   ____________________
Gover nment ' s Repr esent at i ve:   ____________________

Speci f i cat i on Ref er ences f or  t hi s ver i f i cat i on:
<LI ST SECTI ONS REFERENCED FOR THI S TEST>

TEST PROCEDURES:  <USE THE FOLLOWI NG FORMAT FOR TEST PROCEDURES,  EXPAND AS 
NECESSARY TO CAPTURE ALL TEST I TEMS>

I t em Act i on Expect ed Resul t s Appr oved

1

2

3

4
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I t em Act i on Expect ed Resul t s Appr oved

Not es:

       - -  End of  Sect i on - -
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