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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  HVAC cont r ol  syst ems,  i ncl udi ng  
t ai l or i ng opt i ons f or  LNS- Based LonWor ks,  Ni agar a 
Fr amewor k- Based LonWor ks,  BACnet  and Ni agar a 
Fr amewor k- Based BACnet  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 
present.

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

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

**************************************************************************
NOTE:   The use of  t hi s UFGS,  and t he desi gn of  
cont r ol  syst ems,  must  be i n accor dance wi t h UFC 
3- 410- 02,  DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS.   Thi s speci f i cat i on MUST 
be used i n conj unct i on wi t h UFGS 23 09 23. 01 
LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS or  UFGS 23 09 23. 02 BACNET 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS as wel l  as UFGS 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC and 
UFGS 23 09 93 SEQUENCES OF OPERATI ON FOR HVAC 
CONTROL i n or der  t o speci f y a compl et e and 
f unct i onal  syst em.
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Except  as ot her wi se i ndi cat ed,  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 ONLY 
by sel ect i ng appr opr i at e t ai l or i ng opt i ons,  choosi ng 
appl i cabl e i t ems( s) ,  or  i nser t i ng appr opr i at e 
i nf or mat i on i n br acket ed i t ems.   Do not  make edi t s  
out s i de of  br acket ed i t ems except  as not ed wi t hout  
pr i or  appr oval  as i ndi cat ed i n UFC 3- 410- 02 DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG SYSTEMS.

When used wi t h UFGS 23 09 23. 01 LONWORKS DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS,  t hi s speci f i cat i on cover s i nst al l at i on of  
l ocal  ( bui l di ng- l evel )  cont r ol s usi ng LonWor ks- based 
DDC usi ng ei t her  LNS or  t he Ni agar a Fr amewor k.

When used wi t h UFGS 23 09 23. 02 BACNET DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS,  t hi s speci f i cat i on cover s i nst al l at i on of  
l ocal  ( bui l di ng- l evel )  cont r ol s usi ng BACnet - based 
DDC,  and may i nc l ude t he Ni agar a Fr amewor k.  

Thi s speci f i cat i on i s pr i mar i l y  i nt ended f or  
bui l di ng l evel  cont r ol  syst ems whi ch ar e t o be 
i nt egr at ed i nt o a Ut i l i t y  Moni t or i ng and Cont r ol  
Syst em ( UMCS)  as speci f i ed i n Sect i on 25 10 10 
UTI LI TY MONI TORI NG AND CONTROL SYSTEM ( UMCS)  FRONT 
END AND I NTEGRATI ON ( wher e Sect i on 25 10 10 has al so 
used t he mat chi ng pr ot ocol  t ai l or i ng opt i on) .

For  pr oj ect s t hat  r equi r e t he bui l di ng syst em t o 
pr ovi de UMCS f unct i onal i t y  ( wi t hout  connect i on t o a 
UMCS) ,  i ncl ude t he necessar y r equi r ement s f r om 
Sect i on 25 10 10 UTI LI TY MONI TORI NG AND CONTROL 
SYSTEM ( UMCS)  FRONT END AND I NTEGRATI ON i n t he 
pr oj ect  speci f i cat i ons.

Templ at e dr awi ngs i n el ect r oni c f or mat  f or  use wi t h 
t hi s sect i on ar e avai l abl e i n onl i ne at :
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

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

**************************************************************************
NOTE:   Thi s speci f i cat i on makes use of  SpecsI nt act  
Tai l or i ng Opt i ons.   Thi s not e descr i bes t hese 
opt i ons and how t o use t hem.  

" Pr i nt v i ew Tai l or i ng Tags"
When pr i nt ed t o PDF t her e i s no easy way t o 
di f f er ent i at e bet ween di f f er ent  t ai l or i ng opt i ons.    
For  t hi s r eason t empor ar y " t ags"  have been added t o 
t he t ext  t o i ndi cat e whi ch t ai l or i ng opt i ons appl i es 
t o whi ch t ext .   These " t ags"  t ake t he f or m of  an 
openi ng t ag and a c l osi ng t ag i n cur l y br aces ( " {  
and } " )  br acket s.   For  exampl e,  t he f ol l owi ng t ext  
woul d be shown t o be i n Ar my t ai l or i ng opt i on t ags:
   { ARMY} Text  f or  speci f i c  t ai l or i ng{ / ARMY}

These t empor ar y t ags ar e i n t ur n i n t he " PRI NTVI EW 
TAI LORI NG TAGS"  t ai l or i ng opt i on.   When managi ng 
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t ai l or i ng opt i ons f or  t hi s speci f i cat i on DESELECT 
t he " PRI NTVI EW TAI LORI NG TAGS"  t ai l or i ng opt i on t o 
r emove t hese t empor ar y t ags.

WARNI NG -  YOU HAVE NOT DESELECTED THE " PRI NTVI EW 
TAI LORI NG TAGS"  TAI LORI NG OPTI ON.   YOU MUST DESELECT 
THI S TAI LORI NG OPTI ON.

Pr ot ocol  Tai l or i ng Opt i ons
Thi s speci f i cat i on i ncl udes t ai l or i ng opt i ons f or  
sel ect i on of  pr ot ocol ,  and whet her  t he Ni agar a 
Fr amewor k i s r equi r ed.   Ther e ar e f our  t ai l or i ng 
opt i ons,  of  whi ch EXACTLY ONE must  be used ( t he 
r emai ni ng t hr ee must  be DESELECTED when managi ng 
t ai l or i ng opt i ons) :
   1)  BACnet :   A ( non- Ni agar a Fr amewor k)  BACnet
      syst em:   When t hi s t ai l or i ng opt i on i s
      i ncl uded t hi s Sect i on wi l l  r ef er ence 
      Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL
      CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL
      SYSTEMS.   Use UFGS 23 09 23. 02 wi t h
      t he " NOT Ni agar a Fr amewor k"  t ai l or i ng opt i on
      sel ect ed ( DESELECT t he " Ni agar a
      Fr amewor k"  t ai l or i ng opt i on i n 
      UFGS 23 09 23. 02) .
      
   2)  LNS:   A LonWor ks syst em usi ng LNS.    When
      t hi s t ai l or i ng opt i on i s i ncl uded t hi s
      Sect i on wi l l  r ef er ence Sect i on 23 09 23. 01
      LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND
      OTHER BUI LDI NG CONTROL SYSTEMS.
      Use UFGS 23 09 23. 01  wi t h t he " LNS"  t ai l or i ng
      opt i on sel ect ed ( and DESELECT t he
      " Ni agar a Fr amewor k"  t ai l or i ng opt i on i n 
      UFGS 23 09 23. 01) .

   3)  Ni agar a BACnet :   A Ni agar a Fr amewor k   
      syst em usi ng BACnet  cont r ol l er s.  When
      t hi s t ai l or i ng opt i on i s i ncl uded t hi s
      Sect i on wi l l  r ef er ence Sect i on 23 09 23. 02
      BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND
      OTHER BUI LDI NG CONTROL SYSTEMS.
      Use UFGS 23 09 23. 02 wi t h t he " Ni agar a
      Fr amewor k"  t ai l or i ng opt i on sel ect ed ( DESELECT
      t he " NOT Ni agar a Fr amewor k"  t ai l or i ng opt i on
      i n UFGS 23 09 23. 02) .
 
   4)  Ni agar a LonWor ks:  A Ni agar a Fr amewor k syst em
      usi ng LonWor ks cont r ol l er s.  When
      t hi s t ai l or i ng opt i on i s i ncl uded t hi s
      Sect i on wi l l  r ef er ence Sect i on 23 09 23. 01
      LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND
      OTHER BUI LDI NG CONTROL SYSTEMS.
      Use UFGS 23 09 23. 01 wi t h t he " Ni agar a
      Fr amewor k"  t ai l or i ng opt i on sel ect ed ( DESELECT
      t he " LNS"  t ai l or i ng opt i on i n 
      UFGS 23 09 23. 01) .

You have cur r ent l y i ncl uded t he f ol l owi ng opt i ons:
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----------
{ NI AGARA BACNET} Ni agar a BACnet { / NI AGARA BACNET}
{ NI AGARA LONWORKS} Ni agar a LonWor ks{ / NI AGARA LONWORKS}
{BACNET}BACnet {/BACNET}
{LNS} LNS{/LNS}
----------
I f  you don' t  see any t ext  bet ween dashes above,  you 
have DESELECTED al l  pr ot ocol  t ai l or i ng opt i on and 
t hi s speci f i cat i on i s not  val i d.  SELECT ONE of  t he 
t ai l or i ng opt i ons.

I f  you see mor e t han one l i ne of  t ext  bet ween t he 
dashes above you have l ef t  mul t i pl e t ai l or i ng 
opt i ons r el at ed t o pr ot ocol  sel ect ed.   DESELECT one 
or  mor e t ai l or i ng opt i ons unt i l  a SI NGLE pr ot ocol  
t ai l or i ng opt i on i s sel ect ed.

Ser vi ce Tai l or i ng Opt i on
Thi s speci f i cat i on al so i ncl udes t ai l or i ng opt i ons 
f or  t he Ser vi ce ( Ai r  For ce,  Ar my,  Navy)  t he 
speci f i cat i on i s  used f or .   Ther e i s a " NAVY 
ACCEPTANCE ENGI NEER"  t ai l or i ng opt i on t hat  i s  used 
on Navy pr oj ect s whi ch have an Accept ance Egni neer .   
Ther e i s a " Ser v i ce Gener i c"  t ai l or i ng opt i on t hat  
can al so be used when none of  t he ot her  ser vi ces 
t ai l or i ng opt i ons appl y.   Onl y ONE of  t he f i ve 
t ai l or i ng opt i ons r el at ed t o t he ser vi ces shoul d be 
used.  You have cur r ent l y i ncl uded t he f ol l owi ng 
options:
----------
{ AI R FORCE} AI R FORCE{ / AI R FORCE}
{ARMY}ARMY{/ARMY}
{NAVY} NAVY{/NAVY}
{ NAVY WI TH ACCEPTANCE ENGI NEER} NAVY WI TH ACCEPTANCE 
ENGINEER{ / NAVY WI TH ACCEPTANCE ENGI NEER}
{ SERVI CE GENERI C} SERVI CE GENERI C{ / SERVI CE GENERI C}
-----------
I f  mor e t han one i t em appear s bet ween t he dashes 
above you have i ncl uded mor e t han one ser vi ces 
t ai l or i ng opt i on and need t o DESELECT al l  but  one of  
t hem.   I f  t her e i s no t ext  bet ween t he dashes above 
you have not  i nc l uded any ser vi ces t ai l or i ng 
opt i ons.   Sel ect  ONE of  t he ser vi ces t ai l or i ng 
opt i ons f or  i ncl usi on.

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

PART 1   GENERAL

1. 1   SUMMARY

**************************************************************************
NOTE:   I f  sequences of  oper at i on ar e pr ovi ded i n 
Sect i on 23 09 93 SEQUENCES OF OPERATI ON FOR HVAC 
CONTROL,  keep t he br acket ed t ext  r ef er r i ng t o t hat  
sect i on.   I f  Sect i on 23 09 93 i s not  pr ovi ded r emove 
t he br acket ed t ext .

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

Pr ovi de a compl et e Di r ect  Di gi t al  Cont r ol  ( DDC)  syst em,  except  f or  t he 
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Fr ont  End whi ch i s speci f i ed i n Sect i on 25 10 10 UTI LI TY MONI TORI NG AND 
CONTROL ( UMCS)  FRONT END AND I NTEGRATI ON,  sui t abl e f or  t he cont r ol  of  t he 
heat i ng,  vent i l at i ng and ai r  condi t i oni ng ( HVAC)  and ot her  bui l di ng- l evel  
syst ems as i ndi cat ed and shown and i n accor dance wi t h Sect i on 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC, [  Sect i on 23 09 93 SEQUENCES 
OF OPERATI ON FOR HVAC CONTROL, ]  { LNS or  NI AGARA LONWORKS} Sect i on 23 09 23. 01
 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS
{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET} Sect i on 23 09 23. 02 
BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS
{ / BACNET or  NI AGARA BACNET}  and ot her  r ef er enced Sect i ons.

1. 1. 1   Syst em Requi r ement s

Pr ovi de syst ems meet i ng t he r equi r ement s t hi s Sect i on and ot her  Sect i ons 
r ef er enced by t hi s Sect i on,  and whi ch have t he f ol l owi ng char act er i st i cs:

**************************************************************************
NOTE:   Sel ect  wher e sequences of  oper at i on ar e 
speci f i ed.   UFGS 23 09 93 SEQUENCES OF OPERATI ON FOR 
HVAC CONTROL cont ai ns t empl at e sequences of  
operation.

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

a.   The syst em i mpl ement s t he cont r ol  sequences of  oper at i on [ shown i n t he 
Cont r act  Dr awi ngs] [ ___]  usi ng DDC har dwar e t o cont r ol  mechani cal  and 
el ect r i cal  equi pment

b.   The syst em meet  t he r equi r ement s of  t hi s speci f i cat i on as a st and- al one 
syst em and does not  r equi r e connect i on t o any ot her  syst em.

**************************************************************************
NOTE:   The t ai l or i ng opt i on i n t he f ol l owi ng l i s t  
par agr aph cont ai ns r equi r ment s speci f i c  t o Ai r  For ce 
managed pr oj ect s.   Desel ect  t he AI R FORCE t ai l or i ng 
opt i on i f  wi l l  not  be admi ni st er ed by t he Ai r  For ce.

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

c.   Cont r ol  sequences r esi de i n DDC har dwar e i n t he bui l di ng.   The bui l di ng 
cont r ol  net wor k i s not  dependent  upon connect i on t o a Ut i l i t y  
Moni t or i ng and Cont r ol  Syst em ( UMCS)  Fr ont  End or  t o any ot her  syst em 
f or  per f or mance of  cont r ol  sequences.   To t he gr eat est  ext ent  
pr act i cal ,  t he har dwar e per f or ms cont r ol  sequences wi t hout  r el i ance on 
t he bui l di ng net wor k,  unl ess ot her wi se pr e- appr oved by t he Cont r act i ng 
Officer .

d.   The har dwar e i s i nst al l ed such t hat  i ndi v i dual  cont r ol  equi pment  can be 
r epl aced by s i mi l ar  cont r ol  equi pment  f r om ot her  equi pment  
manuf act ur er s wi t h no l oss of  syst em f unct i onal i t y .

e.   Al l  necessar y document at i on,  conf i gur at i on i nf or mat i on,  pr ogr ammi ng 
t ool s,  pr ogr ams,  dr i ver s,  and ot her  sof t war e ar e l i censed t o and 
ot her wi se r emai n wi t h t he Gover nment  such t hat  t he Gover nment  or  t hei r  
agent s ar e abl e t o per f or m r epai r ,  r epl acement ,  upgr ades,  and 
expansi ons of  t he syst em wi t hout  subsequent  or  f ut ur e dependence on t he 
Cont r act or ,  Vendor  or  Manuf act ur er .

f .   Suf f i c i ent  document at i on and dat a,  i ncl udi ng r i ght s t o document at i on 
and dat a,  ar e pr ovi ded such t hat  t he Gover nment  or  t hei r  agent s can 
execut e wor k t o per f or m r epai r ,  r epl acement ,  upgr ades,  and expansi ons 
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of  t he syst em wi t hout  subsequent  or  f ut ur e dependence on t he 
Cont r act or ,  Vendor  or  Manuf act ur er .

g.   Har dwar e i s i nst al l ed and conf i gur ed such t hat  t he Gover nment  or  t hei r  
agent s ar e abl e t o per f or m r epai r ,  r epl acement ,  and upgr ades of  
i ndi v i dual  har dwar e wi t hout  f ur t her  i nt er act i on wi t h t he Cont r act or ,  
Vendor  or  Manuf act ur er .

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s l i s t  par agr aph 
cont ai n r equi r ement s f or  ei t her  a Ni agar a BACnet  or  
a Ni agar a LonWor ks appl i cat i on.   Desel ect  t he 
NI AGARA BACNET and NI AGARA LONWORKS t ai l or i ng 
opt i ons i f  t hi s l i s t  par agr aph shoul d not  be 
i ncl uded i n t he pr oj ect .

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

h.   Al l  Ni agar a Fr amewor k component s  have an unr est r i c t ed i nt er oper abi l i t y  
l i cense wi t h a Ni agar a Compat i bi l i t y  St at ement  ( Ni CS)  f ol l owi ng t he 
Tr i di um Open Ni CS Speci f i cat i on and have a val ue of  " ALL"  f or  " St at i on 
Compat i bi l i t y  I n" ,  " St at i on Compat i bi l i t y  Out " ,  " Tool  Compat i bi l i t y  I n"  
and " Tool  Compat i bi l i t y  Out " .  Not e t hat  t hi s wi l l  r esul t  i n t he 
f ol l owi ng ent r i es i n t he l i cense f i l e:

accept.station.in="*"
accept.station.out="*"
accept.wb.in="*"
accept.wb.out="*"

1. 1. 2   End t o End Accur acy

**************************************************************************
NOTE:   Thi s par agr aph i s r ef er enced el sewher e i n t he 
speci f i cat i on.   I f  t hi s par agr aph i s edi t ed,  
r emoved,  r enamed,  et c.  make sur e t o ver i f y t hat  al l  
r ef er ences t o i t  ar e updat ed as needed.

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

Sel ect  pr oduct s,  i nst al l  and conf i gur e t he syst em such t hat  t he maxi mum 
er r or  of  a measur ed val ue as r ead f r om t he DDC Har dwar e over  t he net wor k i s 
l ess t han t he maxi mum al l owabl e er r or  speci f i ed f or  t he sensor  or  
instrumentation.

1. 1. 3   Ver i f i cat i on of  Di mensi ons

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng any wor k.

1. 1. 4   Drawings

The Gover nment  wi l l  not  i ndi cat e al l  of f set s,  f i t t i ngs,  and accessor i es 
t hat  may be r equi r ed on t he dr awi ngs.   Car ef ul l y  i nvest i gat e t he 
mechani cal ,  el ect r i cal ,  and f i ni sh condi t i ons t hat  coul d af f ect  t he wor k t o 
be per f or med,  ar r ange such wor k accor di ngl y,  and pr ovi de al l  wor k necessar y 
t o meet  such condi t i ons.

1. 2   RELATED SECTI ONS

**************************************************************************
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NOTE:   Sel ect  whet her  Sect i on 01 91 00. 15 TOTAL 
BUI LDI NG COMMI SSI ONI NG i s used f or  commi ssi oni ng or  
pr ovi de appr opr i at e r ef er ence t o t he Commi ssi oni ng 
specification.

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

Rel at ed wor k speci f i ed el sewher e:

a.   { LNS or  NI AGARA LONWORKS} Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL 
CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS{ \ LNS or  NI AGARA 
LONWORKS}{ BACNET or  NI AGARA BACNET} Sect i on 23 09 23. 02 BACNET DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS{ \ BACNET or  
NI AGARA BACNET}  DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS

b.   Sect i on 23 09 13 I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC

c.   Sect i on 23 09 93 SEQUENCES OF OPERATI ONS FOR HVAC CONTROLS

d.   Sect i on 25 08 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEMS TESTI NG

e.   Sect i on 25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEMS ( UMCS)  FRONT 
END AND I NTEGRATI ON

f .   Sect i on 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS

g.   [ Sect i on 01 91 00. 15 TOTAL BUI LDI NG COMMI SSI ONI NG] [ _____]

1. 3   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 s i 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.

AMERI CAN SOCI ETY OF HEATI NG,  REFRI GERATI NG AND AI R- CONDI TI ONI NG 
ENGI NEERS ( ASHRAE)

ASHRAE 135 ( 2016)  BACnet —A Dat a Communi cat i on 
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Pr ot ocol  f or  Bui l di ng Aut omat i on and 
Cont r ol  Net wor ks

ASHRAE FUN I P ( 2017)  Fundament al s Handbook,  I - P Edi t i on

ASHRAE FUN SI ( 2017)  Fundament al s Handbook,  SI  Edi t i on

CONSUMER ELECTRONI CS ASSOCI ATI ON ( CEA)

CEA-709.1-D ( 2014)  Cont r ol  Net wor k Pr ot ocol  
Specification

CEA-709.3 ( 1999;  R 2004)  Fr ee- Topol ogy Twi st ed- Pai r  
Channel  Speci f i cat i on

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C62. 41 ( 1991;  R 1995)  Recommended Pr act i ce on 
Sur ge Vol t ages i n Low- Vol t age AC Power  
Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NFPA 90A ( 2018)  St andar d f or  t he I nst al l at i on of  
Ai r  Condi t i oni ng and Vent i l at i ng Syst ems

TRI DI UM,  I NC ( TRI DI UM)

Ni agar a Fr amewor k ( 2012)  Ni agar aAX User ' s Gui de

Tr i di um Open Ni CS ( 2005)  Under st andi ng t he Ni agar aAX 
Compat i bi l i t y  St at ement  ( Ni CS)

UNDERWRI TERS LABORATORI ES ( UL)

UL 5085- 3 ( 2006;  Repr i nt  Nov 20121)  Low Vol t age 
Tr ansf or mer s -  Par t  3:  Cl ass 2 and Cl ass 3 
Transformers

1. 4   DEFINITIONS

**************************************************************************
NOTE:   Ot her  sect i ons ( UFGS 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS,  UFGS 23 09 23. 02 BACNET DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS,  UFGS 23 09 13 I NSTRUMENTATI ON AND CONTROL 
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DEVI CES FOR HVAC,  UFGS 23 09 93 SEQUENCES OF 
OPERATI ON FOR HVAC CONTROL)  r ef er ence t hi s sect i on 
f or  r el evant  def i ni t i ons.

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

The f ol l owi ng l i s t  of  def i ni t i ons i ncl udes t er ms used i n Sect i ons 
r ef er enced by t hi s Sect i on and ar e i ncl uded her e f or  compl et eness.

The def i ni t i ons cont ai ned i n t hi s  Sect i on may di sagr ee wi t h how t er ms ar e 
def i ned or  used i n ot her  document s,  i ncl udi ng document s r ef er enced by t hi s 
Sect i on.   The def i ni t i ons i ncl uded her e ar e t he aut hor i t at i ve def i ni t i ons 
f or  t hi s Sect i on and al l  Sect i ons r ef er enced by t hi s Sect i on.

1. 4. 1   Al ar m Gener at i on

Al ar m Gener at i on i s t he moni t or i ng of  a val ue,  compar i son of  t he val ue t o 
al ar m condi t i ons and t he cr eat i on of  an al ar m when t he condi t i ons set  f or  
t he al ar m ar e met .   Not e t hat  t hi s does NOT i ncl ude del i ver y of  t he al ar m 
t o t he f i nal  dest i nat i on ( such as a user  i nt er f ace)  -  see par agr aph ALARM 
ROUTI NG i n Sect i on 25 10 10 UTI LI TY MONI TORI NG AND CONTROL SYSTEM ( UMCS)  
FRONT END AND I NTEGRATI ON.

{ NI AGARA LONWORKS} For  Ni agar a Fr amewor k LonWor ks Syst ems,  Al ar m Gener at i on i s 
t he cr eat i on of  al ar m event s usi ng t he Ni agar a Fr amewor k Al ar m Ser vi ce

{ / NI AGARA LONWORKS}
{ BACNET or  NI AGARA BACNET} I n BACnet ,  Al ar m Gener at i on i s t he cr eat i on of  

al ar m event s { NI AGARA BACNET} usi ng t he Ni agar a Fr amewor k Al ar m Ser vi ce,  or  
{ / NI AGARA BACNET} usi ng Event  Repor t i ng as def i ned i n ASHRAE 135 i n one of  
t hr ee ways:

a.   I nt r i nsi c Al ar m Gener at i on usi ng I nt r i nsi c Repor t i ng

b.   Local  Al gor i t hmi c Al ar m Gener at i on usi ng Al gor i t hmi c Repor t i ng wher e 
t he r ef er enced pr oper t y i s  i n t he same devi ce as t he Event  Enr ol l ment  
Object

c.   Remot e Al gor i t hmi c Al ar m Gener at i on usi ng Al gor i t hmi c Al ar mi ng wher e 
t he r ef er enced pr oper t y i s  i n a di f f er ent  devi ce t han t he Event  
Enr ol l ment  Obj ect . { / BACNET or  NI AGARA BACNET}

1. 4. 2   Appl i cat i on Gener i c Cont r ol l er  ( AGC)
 

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a Ni agar a LonWor ks or  LNS 
appl i cat i on.   Desel ect  t he NI AGARA LONWORKS and LNS 
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A devi ce t hat  i s  f ur ni shed wi t h a ( l i mi t ed)  pr e- est abl i shed appl i cat i on 
t hat  al so has t he capabi l i t y  of  bei ng pr ogr ammed.   Fur t her ,  t he Pr ogr amI D 
and XI F f i l e of  t he devi ce ar e f i xed.   The pr ogr ammi ng capabi l i t y  of  an AGC 
may be l ess f l ex i bl e t han t hat  of  a Gener al  Pur pose Pr ogr ammabl e Cont r ol l er  
(GPPC).

1. 4. 3   Appl i cat i on Speci f i c  Cont r ol l er  ( ASC)
 

**************************************************************************
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NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a Ni agar a LonWor ks or  LNS 
appl i cat i on.   Desel ect  t he NI AGARA LONWORKS and LNS 
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A devi ce t hat  i s  f ur ni shed wi t h a pr e- est abl i shed bui l t  i n appl i cat i on t hat  
i s  conf i gur abl e but  not  r e- pr ogr ammabl e.   An ASC has a f i xed 
f act or y- i nst al l ed appl i cat i on pr ogr am ( i . e Pr ogr am I D)  wi t h conf i gur abl e 
settings.

1. 4. 4   Bui l di ng Aut omat i on and Cont r ol  Net wor k ( BACnet )

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

The t er m BACnet  i s  used i n t wo ways.  Fi r st  meani ng t he BACnet  Pr ot ocol  
St andar d -  t he communi cat i on r equi r ement s as def i ned by ASHRAE 135 
i ncl udi ng al l  annexes and addenda.  The second t o r ef er  t o t he over al l  
t echnol ogy r el at ed t o t he ASHRAE 135 pr ot ocol .

1. 4. 5   BACnet  Advanced Appl i cat i on Cont r ol l er  ( B- AAC)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A har dwar e devi ce BTL Li st ed as a B- AAC,  whi ch i s r equi r ed t o suppor t  
BACnet  I nt er oper abi l i t y  Bui l di ng Bl ocks ( BI BBs)  f or  schedul i ng and 
al ar mi ng,  but  i s  not  r equi r ed t o suppor t  as many BI BBs as a B- BC.

1. 4. 6   BACnet  Appl i cat i on Speci f i c  Cont r ol l er  ( B- ASC)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A har dwar e devi ce BTL Li st ed as a B- ASC,  wi t h f ewer  BI BB r equi r ement s t han 
a B- AAC.   I t  i s  i nt ended f or  use i n a speci f i c  appl i cat i on.

1. 4. 7   BACnet  Bui l di ng Cont r ol l er  ( B- BC)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
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appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A har dwar e devi ce BTL Li st ed as a B- BC.   A gener al - pur pose,  
f i el d- pr ogr ammabl e devi ce capabl e of  car r y i ng out  a var i et y of  bui l di ng 
aut omat i on and cont r ol  t asks i ncl udi ng cont r ol  and moni t or i ng v i a di r ect   
di gi t al  cont r ol  ( DDC)  of  speci f i c  syst ems and dat a st or age f or  t r end  
i nf or mat i on,  t i me schedul es,  and al ar m dat a.  Li ke t he ot her  BTL Li st ed  
cont r ol l er  t ypes ( B- AAC,  B- ASC et c. )  a B- BC devi ce i s r equi r ed t o suppor t  
t he ser ver  ( " B" )  s i de of  t he ReadPr oper t y and Wr i t ePr oper t y ser vi ces,  but  
unl i ke t he ot her  cont r ol l er  t ypes i t  i s  al so r equi r ed t o suppor t  t he c l i ent  
( " A" )  s i de of  t hese ser vi ces.  Communi cat i on bet ween cont r ol l er s r equi r es 
t hat  one of  t hem suppor t  t he c l i ent  s i de and t he ot her  suppor t  t he ser ver  
s i de,  so a B- BC i s of t en used when communi cat i on bet ween cont r ol l er s i s  
needed.

1. 4. 8   BACnet  Br oadcast  Management  Devi ce ( BBMD)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A communi cat i ons devi ce,  t ypi cal l y  combi ned wi t h a BACnet  r out er .    A BBMD 
f or war ds BACnet  br oadcast  messages t o BACnet / I P devi ces and ot her  BBMDs 
connect ed t o t he same BACnet / I P net wor k.  Each I P subnet  t hat  i s  par t  of  a 
BACnet / I P net wor k must  have at  l east  one BBMD.   Not e t her e ar e addi t i onal  
r est r i c t i ons when mul t i pl e BBMDs shar e an I P subnet .

1. 4. 9   BACnet/IP

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

An ext ensi on of  BACnet ,  Annex J,  def i nes t he use of  a r eser ved UDP socket  
t o t r ansmi t  BACnet  messages over  I P net wor ks.  A BACnet / I P net wor k i s a 
col l ect i on of  one or  mor e I P subnet s t hat  shar e t he same BACnet  net wor k 
number .  See al so par agr aph BACNET BROADCAST MANAGEMENT DEVI CE.

1. 4. 10   BACnet  I nt er net wor k

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

**************************************************************************
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Two or  mor e BACnet  net wor ks,  connect ed wi t h BACnet  r out er s.    I n a BACnet  
i nt er net wor k,  t her e exi st s onl y one message pat h bet ween devi ces.

1. 4. 11   BACnet  I nt er oper abi l i t y  Bui l di ng Bl ocks ( BI BBs)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A BI BB i s a col l ect i on of  one or  mor e ASHRAE 135 Ser vi ces i nt ended t o 
def i ne a hi gher  l evel  of  i nt er oper abi l i t y .  BI BBs ar e combi ned t o bui l d t he 
BACnet  f unct i onal  r equi r ement s f or  a devi ce i n a speci f i cat i on.  Some BI BBs 
def i ne addi t i onal  r equi r ement s ( beyond r equi r i ng suppor t  f or  speci f i c  
ser vi ces)  i n or der  t o achi eve a l evel  of  i nt er oper abi l i t y .  For  exampl e,  t he 
BI BB DS- V- A ( Dat a Shar i ng- Vi ew- A) ,  whi ch woul d t ypi cal l y  be used by a 
f r ont - end,  not  onl y r equi r es t he c l i ent  t o suppor t  t he ReadPr oper t y 
Ser vi ce,  but  al so pr ovi des a l i s t  of  dat a t ypes ( Obj ect  /  Pr oper t i es)  whi ch 
t he c l i ent  must  be abl e t o i nt er pr et  and di spl ay f or  t he user .

I n t he BI BB shor t hand not at i on,  - A i s t he c l i ent  s i de and - B i s t he ser ver  
side.

The f ol l owi ng i s a l i s t  of  some BI BBs used by t hi s or  r ef er enced Sect i ons:

DS-COV-A Dat a Shar i ng- Change of  Val ue ( A si de)

DS-COV-B Dat a Shar i ng- Change of  Val ue ( B si de)

NM-RC-B Net wor k Management - Rout er  Conf i gur at i on ( B si de)

DS-RP-A Dat a Shar i ng- Read Pr oper t y ( A si de)

DS-RP-B Dat a Shar i ng- Read Pr oper t y ( B si de)

DS-RPM-A Dat a Shar i ng- Read Pr oper t y Mul t i pl e ( A Si de)

DS-RPM-B Dat a Shar i ng- Read Pr oper t y Mul t i pl e ( B Si de)

DS-WP-A Dat a Shar i ng- Wr i t e Pr oper t y ( A Si de)

DM-TS-B Devi ce Management - Ti me Synchr oni zat i on ( B Si de)

DM-UTC-B Devi ce Management - UTC Ti me Synchr oni zat i on ( B Si de)

DS-WP-B Dat a Shar i ng- Wr i t e Pr oper t y ( B si de)

SCHED-E-B Schedul i ng- Ext er nal  ( B si de)

DM-OCD-B Devi ce Management - Obj ect  Cr eat i on and Del et i on ( B si de)
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The f ol l owi ng i s a l i s t  of  some BI BBs used by t hi s or  r ef er enced Sect i ons:

AE-N-I-B Al ar m and Event - Not i f i cat i on I nt er nal  ( B Si de)

AE-N-E-B Al ar m and Event - Not i f i cat i on Ext er nal  ( B Si de)

T-VMT-I-B Tr endi ng- Vi ewi ng and Modi f y i ng Tr ends I nt er nal  ( B Si de)

T-VMT-E-B Tr endi ng- Vi ewi ng and Modi f y i ng Tr ends Ext er nal  ( B Si de)

1. 4. 12   BACnet  Net wor k

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

I n BACnet ,  a por t i on of  t he cont r ol  i nt er net wor k consi st i ng of  one or  mor e 
segment s connect ed by r epeat er s.  Net wor ks ar e separ at ed by r out er s.

1. 4. 13   BACnet  Oper at or  Di spl ay ( B- OD)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A basi c oper at or  i nt er f ace wi t h l i mi t ed capabi l i t i es r el at i ve t o a B- OWS.   
I t  i s  not  i nt ended t o per f or m di r ect  di gi t al  cont r ol .   A B- OD pr of i l e coul d 
be used f or  LCD devi ces,  di spl ays af f i xed t o BACnet  devi ces,  handhel d 
t er mi nal s or  ot her  ver y s i mpl e user  i nt er f aces.

1. 4. 14   BACnet  Segment

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

One or  mor e physi cal  segment s i nt er connect ed by r epeat er s ( ASHRAE 135).

1. 4. 15   BACnet  Smar t  Act uat or  ( B- SA)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
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t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A si mpl e act uat or  devi ce wi t h l i mi t ed r esour ces i nt ended f or  speci f i c  
applications.

1. 4. 16   BACnet  Smar t  Sensor  ( B- SS)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A si mpl e sensi ng devi ce wi t h l i mi t ed r esour ces.

1. 4. 17   BACnet  Test i ng Labor at or i es ( BTL)

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

Est abl i shed by BACnet  I nt er nat i onal  t o suppor t  compl i ance t est i ng and 
i nt er oper abi l i t y  t est i ng act i v i t i es and consi st s of  BTL Manager  and t he BTL 
Wor ki ng Gr oup ( BTL- WG) .   BTL al so publ i shes I mpl ement at i on Gui del i nes.

1. 4. 18   BACnet  Test i ng Labor at or i es ( BTL)  Li st ed

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A devi ce t hat  has been l i s t ed by BACnet  Test i ng Labor at or y.   Devi ces may be 
cer t i f i ed t o a speci f i c  devi ce pr of i l e,  i n whi ch case t he l i s t i ng i ndi cat es 
t hat  t he devi ce suppor t s t he r equi r ed capabi l i t i es f or  t hat  pr of i l e,  or  may 
be l i s t ed as " ot her " .

1. 4. 19   Binary
 

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 s i gnal  
l evel  and an " OFF"  condi t i on i s r epr esent ed by a l ow si gnal  l evel .   
' Di gi t al '  i s  somet i mes used i nt er changeabl y wi t h ' bi nar y ' .

1. 4. 20   Binding
 

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a LNS or  Ni agar a LonWor ks 
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appl i cat i on.   Desel ect  t he LNS and NI AGARA LONWORKS 
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

The act  of  est abl i shi ng communi cat i ons bet ween CEA-709.1-D  devi ces by 
associ at i ng t he out put  of  a devi ce t o t he i nput  of  anot her  so t hat  
i nf or mat i on i s aut omat i cal l y  ( and r egul ar l y)  sent .

1. 4. 21   Broadcast

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

Unl i ke most  messages,  whi ch ar e i nt ended f or  a speci f i c  r eci pi ent  devi ce,  a 
br oadcast  message i s i nt ended f or  al l  devi ces on t he net wor k.

1. 4. 22   Bui l di ng Cont r ol  Net wor k ( BCN)
 

The net wor k connect i ng al l  DDC Har dwar e wi t hi n a bui l di ng ( or  speci f i c  
gr oup of  bui l di ngs) .

1. 4. 23   Bui l di ng Poi nt  of  Connect i on ( BPOC)
 

A FPOC f or  a Bui l di ng Cont r ol  Syst em.   ( Thi s t er m i s bei ng phased out  of  
use i n pr ef er ence f or  FPOC but  i s  st i l l  used i n some speci f i cat i ons and 
cr i t er i a.   When i t  was used,  i t  t ypi cal l y  r ef er r ed t o a pi ece of  cont r ol  
har dwar e.   The cur r ent  FPOC def i ni t i on t ypi cal l y  r ef er s i nst ead t o I T 
hardware.)

1. 4. 24   Channel
 

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a LNS or  Ni agar a LonWor ks 
appl i cat i on.   Desel ect  t he LNS and NI AGARA LONWORKS 
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A por t i on of  t he cont r ol  net wor k consi st i ng of  one or  mor e segment s 
connect ed by r epeat er s.   Channel s ar e separ at ed by r out er s.  The devi ce 
quant i t y l i mi t at i on i s dependent  on t he t opol ogy/ medi a and devi ce t ype.   
For  exampl e,  a TP/ FT- 10 net wor k wi t h l ocal l y power ed devi ces i s l i mi t ed t o 
128 devi ces per  channel .

1. 4. 25   Commandable
 

See Over r i dabl e.

1. 4. 26   Commandabl e Obj ect s

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 

SECTI ON 23 09 00  Page 21



r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

Commandabl e Obj ect s have a Commandabl e Pr oper t y,  Pr i or i t y_Ar r ay,  and 
Rel i nqui sh_Def aul t  Pr oper t y as def i ned i n ASHRAE 135,  Cl ause 19. 2,  Command 
Prioritization.

1. 4. 27   Configurable

A pr oper t y,  set t i ng,  or  val ue i s conf i gur abl e i f  i t  can be changed vi a 
har dwar e set t i ngs on t he devi ce,  v i a t he use of  engi neer i ng sof t war e or  
over  t he cont r ol  net wor k f r om t he f r ont  end,  and i s r et ai ned t hr ough 
( af t er )  l oss of  power .

{ BACNET or  NI AGARA BACNET}

I n a { NI AGARA BACNET} Ni agar a Fr amewor k { / NI AGARA BACNET} BACnet  syst em,  a 
pr oper t y,  set t i ng,  or  val ue i s conf i gur abl e i f  i t  can be changed vi a one or  
mor e of :

1)   v i a BACnet  ser vi ces ( i ncl udi ng pr opr i et ar y BACnet  ser vi ces)  
2)   v i a har dwar e set t i ngs on t he devi ce { NI AGARA BACNET}
3)   v i a t he Ni agar a Fr amewor k{ / NI AGARA BACNET} .

Not e t hi s i s  mor e st r i ngent  t han t he ASHRAE 135 def i ni t i on.
{ / BACNET or  NI AGARA BACNET}

1. 4. 28   Conf i gur at i on Pr oper t y
 

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a LNS or  Ni agar a LonWor ks 
appl i cat i on.   Desel ect  t he LNS and NI AGARA LONWORKS 
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

Cont r ol l er  par amet er  used by t he appl i cat i on whi ch i s usual l y set  dur i ng 
i nst al l at i on/ t est i ng and sel dom changed.   For  exampl e,  t he P and I  set t i ngs 
of  a P- I  cont r ol  l oop.   Al so see par agr aph STANDARD CONFI GURATI ON PROPERTY 
TYPE ( SCPT) .

1. 4. 29   Cont r ol  Logi c Di agr am

 A gr aphi cal  r epr esent at i on of  cont r ol  l ogi c f or  mul t i pl e pr ocesses t hat  
make up a syst em.

1. 4. 30   Device

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A Di gi t al  Cont r ol l er  t hat  cont ai ns a BACnet  Devi ce Obj ect  and uses BACnet  
t o communi cat e wi t h ot her  devi ces.
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1. 4. 31   Devi ce Obj ect

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

Ever y BACnet  devi ce r equi r es one Devi ce Obj ect ,  whose pr oper t i es r epr esent  
t he net wor k v i s i bl e pr oper t i es of  t hat  devi ce.  Ever y Devi ce Obj ect  r equi r es 
a uni que Obj ect  I dent i f i er  number  on t he BACnet  i nt er net wor k.  Thi s number  
i s of t en r ef er r ed t o as t he devi ce i nst ance or  devi ce I D.

1. 4. 32   Devi ce Pr of i l e

**************************************************************************
NOTE:   The t ai l or i ng opt i ons i n t hi s subpar t  cont ai n 
r equi r ement s f or  ei t her  a BACnet  or  Ni agar a BACnet  
appl i cat i on.   Desel ect  t he BACNET and NI AGARA BACnet  
t ai l or i ng opt i ons i f  t hi s subpar t  shoul d not  be 
i ncl uded i n t he pr oj ect .

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

A col l ect i on of  BI BBs det er mi ni ng mi ni mum BACnet  capabi l i t i es of  a devi ce,  
def i ned i n ASHRAE 135.  St andar d devi ce pr of i l es i ncl ude BACnet  Advanced 
Wor kst at i ons ( B- AWS) ,  BACnet  Bui l di ng Cont r ol l er s ( B- BC) ,  BACnet  Advanced 
Appl i cat i on Cont r ol l er s ( B- AAC) ,  BACnet  Appl i cat i on Speci f i c  Cont r ol l er s 
( B- ASC) ,  BACnet  Smar t  Act uat or  ( B- SA) ,  and BACnet  Smar t  Sensor  ( B- SS) .

1. 4. 33   Di gi t al  Cont r ol l er

An el ect r oni c cont r ol l er ,  usual l y  wi t h i nt er nal  pr ogr ammi ng l ogi c and 
di gi t al  and anal og i nput / out put  capabi l i t y ,  whi ch per f or ms cont r ol  
functions.

1. 4. 34   Di r ect  Di gi t al  Cont r ol  ( DDC)

Di gi t al  cont r ol l er s per f or mi ng cont r ol  l ogi c.  Usual l y t he cont r ol l er  
di r ect l y senses physi cal  val ues,  makes cont r ol  deci s i ons wi t h i nt er nal  
pr ogr ams,  and out put s cont r ol  s i gnal s t o di r ect l y oper at e swi t ches,  val ves,  
damper s,  and mot or  cont r ol l er s.

{ LNS or  NI AGARA LONWORKS} 1. 4. 35   Domain
 

**************************************************************************
NOTE:   st ar t  her e

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

A gr oupi ng of  up t o 32, 385 nodes t hat  can communi cat e di r ect l y wi t h each 
ot her .   ( Devi ces i n di f f er ent  domai ns cannot  communi cat e di r ect l y wi t h each 
ot her . )  See al so Node Addr ess.   { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 36   Expl i c i t  Messagi ng
 

A non- st andar d and of t en vendor  ( appl i cat i on)  speci f i c  met hod of  
communi cat i on bet ween devi ces wher e each message cont ai ns a message code 
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t hat  i dent i f i es t he t ype of  message and t he devi ces use t hese codes t o 
det er mi ne t he act i on t o t ake when t he message i s r ecei ved.   { / LNS or  

NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 37   Ext er nal  I nt er f ace Fi l e ( XI F)
 

A f i l e whi ch document s a devi ce' s ext er nal  i nt er f ace,  speci f i cal l y  t he 
number  and t ypes of  LonMar k obj ect s,  t he number ,  t ypes,  di r ect i ons,  and 
connect i on at t r i but es of  net wor k var i abl es,  and t he number  of  message t ags.

  { / LNS or  NI AGARA LONWORKS}

1. 4. 38   Fi el d Poi nt  of  Connect i on ( FPOC)

The FPOC i s t he poi nt  of  connect i on bet ween t he UMCS I P Net wor k and t he 
f i el d cont r ol  net wor k ( ei t her  an I P net wor k,  a non- I P net wor k,  or  a 
combi nat i on of  bot h) .   The har dwar e at  t hi s l ocat i on whi ch pr ovi des t he 
connect i on i s gener al l y  an I T devi ce such as a swi t ch,  I P r out er ,  or  
firewall.

I n gener al ,  t he t er m " FPOC Locat i on"  means t he pl ace wher e t hi s connect i on 
occur s,  and " FPOC Har dwar e"  means t he devi ce t hat  pr ovi des t he connect i on.   
Somet i mes t he t er m " FPOC"  i s used t o mean ei t her  and i t s act ual  meani ng 
( i . e.  l ocat i on or  har dwar e)  i s  det er mi ned by t he cont ext  i n whi ch i t  i s  
used.

{ NI AGARA BACNET or  NI AGARA LONWORKS} 1. 4. 39   Fox Pr ot ocol

The pr ot ocol  used f or  communi cat i on bet ween component s i n t he 
Ni agar a Fr amewor k.  By def aul t ,  Fox uses TCP por t  1911.   { / NI AGARA BACNET or  

NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS}  1. 4. 40   Funct i onal  Pr of i l e

 A  st andar d descr i pt i on,  def i ned by LonMar k,  of  one or  mor e LonMar k Obj ect s 
used t o c l assi f y  and cer t i f y  devi ces.   { / LNS or  NI AGARA LONWORKS}

1. 4. 41   Gateway

A devi ce t hat  t r ansl at es f r om one pr ot ocol  appl i cat i on dat a f or mat  t o 
anot her .   Devi ces t hat  change onl y t he t r anspor t  mechani sm of  t he pr ot ocol  
-  " t r ansl at i ng"  f r om TP/ FT- 10 t o Et her net / I P  or  f r om BACnet  MS/ TP t o 
BACnet  over  I P f or  exampl e -  ar e not  gat eways as t he under l y i ng dat a f or mat  
does not  change.  Gat eways ar e al so cal l ed Communi cat i ons Br i dges or  
Pr ot ocol  Tr ansl at or s.

{ NI AGARA BACNET or  NI AGARA LONWORKS}  A Ni agar a Fr amewor k Super vi sor y Gat eway 
i s one t ype of  Gat eway.  { / NI AGARA BACNET or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 42   Gener al  Pur pose Pr ogr ammabl e Cont r ol l er  
(GPPC)

 Unl i ke an ASC or  AGC,  a GPPC i s not  f ur ni shed wi t h a f i xed appl i cat i on 
pr ogr am and does not  have a f i xed Pr ogr amI D or  XI F f i l e.  A GPPC can be 
( r e- ) pr ogr ammed,  usual l y usi ng vendor - suppl i ed sof t war e.   When a change t o 
t he pr ogr am af f ect s t he ext er nal  i nt er f ace ( and t he XI F f i l e)  t he Pr ogr amI D 
wi l l  change.   { / LNS or  NI AGARA LONWORKS}
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1. 4. 43   I EEE 802. 3 Et her net

A f ami l y of  l ocal - ar ea- net wor k t echnol ogi es pr ovi di ng hi gh- speed net wor ki ng 
f eat ur es over  var i ous medi a,  t ypi cal l y  Cat  5,  5e or  Cat  6 t wi st ed pai r  
copper  or  f i ber  opt i c cabl e.

1. 4. 44   I nt er net  Pr ot ocol  ( I P,  TCP/ I P,  UDP/ I P)

A communi cat i on met hod,  t he most  common use i s t he Wor l d Wi de Web.  At  t he 
l owest  l evel ,  i t  i s  based on I nt er net  Pr ot ocol  ( I P) ,  a met hod f or  conveyi ng 
and r out i ng packet s of  i nf or mat i on over  var i ous LAN medi a.  Two common 
pr ot ocol s usi ng I P ar e User  Dat agr am Pr ot ocol  ( UDP)  and Tr ansmi ssi on 
Cont r ol  Pr ot ocol  ( TCP) .  UDP conveys i nf or mat i on t o wel l - known " socket s"  
wi t hout  conf i r mat i on of  r ecei pt .  TCP est abl i shes connect i ons,  al so known as 
" sessi ons" ,  whi ch have end- t o- end conf i r mat i on and guar ant eed sequence of  
delivery.

1. 4. 45   I nput / Out put  ( I / O)

Physi cal  i nput s and out put s t o and f r om a devi ce,  al t hough t he t er m 
somet i mes descr i bes net wor k or  " v i r t ual "  i nput s or  out put s.  See al so 
"Points".

1. 4. 46   I / O Expansi on Uni t

An I / O expansi on uni t  pr ovi des addi t i onal  poi nt  capaci t y t o a di gi t al  
controller

1. 4. 47   I P subnet

A gr oup of  devi ces whi ch shar e a def i ned r ange I P addr esses.  Devi ces on a 
common I P subnet  can shar e dat a ( i ncl udi ng br oadcast s)  di r ect l y wi t hout  t he 
need f or  t he t r af f i c  t o t r aver se an I P r out er .

{ NI AGARA BACNET or  NI AGARA LONWORKS} 1. 4. 48   JACE ( Ni agar a Fr amewor k)

Java Appl i cat i on Cont r ol  Engi ne.   See par agr aph NI AGARA FRAMEWORK 
SUPERVI SORY GATEWAY  { / NI AGARA BACNET or  NI AGARA LONWORKS}

1. 4. 49   Local - Ar ea Net wor k ( LAN)

A communi cat i on net wor k t hat  spans a l i mi t ed geogr aphi c ar ea and uses t he 
same basi c communi cat i on t echnol ogy t hr oughout .

1. 4. 50   Local  Di spl ay Panel s ( LDPs)

A DDC Har dwar e wi t h a di spl ay and navi gat i on but t ons,  and must  pr ovi de 
di spl ay and adj ust ment  of  poi nt s as shown on t he Poi nt s Schedul e and as  
indicated.

{ LNS or  NI AGARA LONWORKS} 1. 4. 51   LonMark

 See par agr aph LONMARK I NTERNATI ONAL.   Al so,  a cer t i f i cat i on i ssued by 
LonMar k I nt er nat i onal  t o CEA-709.1-D  devi ces.   { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 52   LonMar k I nt er nat i onal

 St andar ds commi t t ee consi st i ng of  numer ous i ndependent  pr oduct  devel oper s,  
syst em i nt egr at or s and end user s dedi cat ed t o det er mi ni ng and mai nt ai ni ng 
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t he i nt er oper abi l i t y  gui del i nes f or  LonWor ks.   Mai nt ai ns gui del i nes f or  t he 
i nt er oper abi l i t y  of  CEA-709.1-D  devi ces and i ssues t he LonMar k 
Cer t i f i cat i on f or  CEA-709.1-D  devi ces.   { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 53   LonMar k I nt er oper abi l i t y  Associ at i on
 

See par agr aph LONMARK I NTERNATI ONAL.  { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 54   LonMar k Obj ect

 A col l ect i on of  net wor k var i abl es,  conf i gur at i on pr oper t i es,  and associ at ed 
behavi or  def i ned by LonMar k I nt er nat i onal  and descr i bed by a Funct i onal  
Pr of i l e.   I t  def i nes how i nf or mat i on i s exchanged bet ween devi ces on a 
net wor k ( i nput s f r om and out put s t o t he net wor k) .   { / LNS or  NI AGARA 

LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 55   LonWorks
 

The t er m used t o r ef er  t o t he over al l  t echnol ogy r el at ed t o t he CEA-709.1-D  
pr ot ocol  ( somet i mes cal l ed " LonTal k" ) ,  i ncl udi ng t he pr ot ocol  i t sel f ,  
net wor k management ,   i nt er oper abi l i t y  gui del i nes and pr oduct s.   { / LNS or  

NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 56   LonWor ks Net wor k Ser vi ces ( LNS)
 

A net wor k management  and dat abase st andar d f or  CEA-709.1-D  devi ces.   { / LNS 
or  NI AGARA LONWORKS}

{LNS} 1. 4. 57   LonWor ks Net wor k Ser vi ces ( LNS)  Pl ug- i n

 Sof t war e whi ch r uns i n an LNS compat i bl e sof t war e t ool ,  t ypi cal l y  a net wor k 
conf i gur at i on t ool .   Devi ce conf i gur at i on pl ug- i ns pr ovi de a user  f r i endl y 
met hod t o edi t  a devi ce' s conf i gur at i on pr oper t i es.   { / LNS}

1. 4. 58   MAC Addr ess

Medi a Access Cont r ol  addr ess.   The physi cal  devi ce addr ess t hat  i dent i f i es 
a devi ce on a Local  Ar ea Net wor k.

{ BACNET or  NI AGARA BACNET} 1. 4. 59   Mast er - Sl ave/ Token- Passi ng ( MS/ TP)

Dat a l i nk pr ot ocol  as def i ned by t he BACnet  st andar d.   Mul t i pl e speeds 
( dat a r at es)  ar e per mi t t ed by t he BACnet  MS/ TP st andar d.   { / BACNET or  

NI AGARA BACNET}

1. 4. 60   Moni t or i ng and Cont r ol  ( M&C)  Sof t war e
 

The UMCS ' f r ont  end'  sof t war e whi ch per f or ms super vi sor y f unct i ons such as 
al ar m handl i ng,  schedul i ng and dat a l oggi ng and pr ovi des a user  i nt er f ace 
f or  moni t or i ng t he syst em and conf i gur i ng  t hese f unct i ons.

{ BACNET or  NI AGARA BACNET} 1. 4. 61   Net wor k Number

A si t e- speci f i c  number  assi gned t o each net wor k.  Thi s net wor k number  must  
be uni que t hr oughout  t he BACnet  i nt er net wor k.   { / BACNET or  NI AGARA BACNET}

{ LNS or  NI AGARA LONWORKS} 1. 4. 62   Net wor k Var i abl e

 See par agr aph STANDARD NETWORK VARI ABLE TYPE ( SNVT) .   { / LNS or  NI AGARA 
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LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 63   Net wor k Conf i gur at i on Tool

 The sof t war e used t o conf i gur e t he cont r ol  net wor k and set  devi ce 
conf i gur at i on pr oper t i es.   Thi s sof t war e cr eat es and modi f i es t he cont r ol  
net wor k dat abase{LNS}  ( LNS Dat abase) {LNS} .   { / LNS or  NI AGARA LONWORKS}

{ NI AGARA BACNET or  NI AGARA LONWORKS} 1. 4. 64   Ni agar a Fr amewor k ( Ni agar a 
Framework)

A set  of  har dwar e and sof t war e speci f i cat i ons f or  bui l di ng and ut i l i t y  
cont r ol  owned by Tr i di um I nc.  and l i censed t o mul t i pl e vendor s.   The 
Fr amewor k consi st s of  f r ont  end ( M&C)  sof t war e,  web based cl i ent s,  f i el d 
l evel  cont r ol  har dwar e,  and engi neer i ng t ool s.   Whi l e t he Ni agar a Fr amewor k 
i s not  adopt ed by a r ecogni zed st andar ds body and does not  use an open 
l i censi ng model ,  i t  i s  suf f i c i ent l y wel l - suppor t ed by mul t i pl e HVAC vendor s 
t o be consi der ed a de- f act o Open St andar d.   { / NI AGARA BACNET or  NI AGARA 

LONWORKS}

{ NI AGARA BACNET or  NI AGARA LONWORKS} 1. 4. 65   Ni agar a Fr amewor k Super vi sor y 
Gat eway ( Ni agar a Fr amewor k)

DDC Har dwar e component  of  t he Ni agar a Fr amewor k.   A t ypi cal  Ni agar a 
ar chi t ect ur e has Ni agar a speci f i c  super vi sor y gat eways at  t he I P l evel  and 
ot her  ( non- Ni agar a speci f i c)  cont r ol l er s on f i el d net wor ks ( TP/ FT- 10,  
MS/ TP,  et c. )  beneat h t he Ni agar a super vi sor y gat eways.   The Ni agar a 
speci f i c  cont r ol l er s f unct i on as a gat eway bet ween t he Ni agar a f r amewor k 
pr ot ocol  ( Fox)  and t he f i el d net wor k beneat h.   These super vi sor y gat eways 
may al so be used as gener al  pur pose cont r ol l er s and al so have t he 
capabi l i t y  t o pr ovi de a web- based user  i nt er f ace.

Not e t hat  di f f er ent  vendor s r ef er  t o t hi s component  by di f f er ent  names.   
The most  common name i s " JACE" ;  ot her  names i ncl ude ( but  ar e not  l i mi t ed 
t o) " EC- BOS" ,  " FX- 40" ,  " TMN" ,  " SLX"  and " UNC" .   { / NI AGARA BACNET or  NI AGARA 

LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 66   Node

 A devi ce t hat  communi cat es usi ng t he CEA-709.1-D  pr ot ocol  and i s  connect ed 
t o a CEA-709.1-D  net wor k.   { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 67   Node Addr ess

 The l ogi cal  addr ess of  a node on t he net wor k,  consi st i ng of  a Domai n 
number ,  Subnet  number  and Node number .   Not e t hat  t he " Node number "  por t i on 
of  t he addr ess i s t he number  assi gned t o t he devi ce dur i ng i nst al l at i on and 
i s uni que wi t hi n a subnet .   Thi s i s  not  t he f act or y- set  uni que Node I D ( see 
Node I D) .   { / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 68   Node I D

 A uni que 48- bi t  i dent i f i er  assi gned ( at  t he f act or y)  t o each CEA-709.1-D  
devi ce.  Somet i mes cal l ed t he Neur on I D.   { / LNS or  NI AGARA LONWORKS}

{ BACNET or  NI AGARA BACNET} 1. 4. 69   Object

An ASHRAE 135 Obj ect .   The concept  of  or gani z i ng BACnet  i nf or mat i on i nt o 
st andar d component s wi t h var i ous associ at ed Pr oper t i es.   Exampl es i ncl ude  
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Anal og I nput  obj ect s and Bi nar y Out put  obj ect s.   { / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 70   Obj ect  I dent i f i er

A gr oupi ng of  t wo Obj ect  pr oper t i es:  Obj ect  Type ( e. g.  Anal og Val ue,   
Schedul e,  et c. )  and Obj ect  I nst ance ( i n t hi s case,  a number ) .   Obj ect  
I dent i f i er s must  be uni que wi t hi n a devi ce.   { / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 71   Obj ect  I nst ance

See par agr aph OBJECT I DENTI FI ER  { / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 72   Obj ect  Pr oper t i es

At t r i but es of  an obj ect .   Exampl es i ncl ude pr esent  val ue and hi gh l i mi t  
pr oper t i es of  an anal og i nput  obj ect .  Pr oper t i es ar e def i ned i n ASHRAE 135; 
some ar e opt i onal  and some ar e r equi r ed.   Obj ect s ar e cont r ol l ed by r eadi ng 
f r om and wr i t i ng t o obj ect  pr oper t i es.   { / BACNET or  NI AGARA BACNET}

1. 4. 73   Oper at or  Conf i gur abl e

{ NI AGARA LONWORKS or  NI AGARA BACNET} For  Ni agar a Fr amewor k Syst ems,  a 
pr oper t y,  set t i ng,  or  val ue i s Oper at or  Conf i gur abl e when i t  i s  
conf i gur abl e f r om a Ni agar a Fr amewor k Fr ont  End.  { / NI AGARA LONWORKS or  

NI AGARA BACNET}
{LNS} For  LNS LonWor ks syst ems,  Oper at or  Conf i gur abl e i s  def i ned t he same as 

Conf i gur abl e.   See par agr aph CONFI GURABLE.  { / LNS}
{BACNET}For  BACnet  syst ems,  a pr oper t y,  set t i ng,  or  val ue i n a devi ce i s 

Oper at or  Conf i gur abl e when i t  i s  Conf i gur abl e and i s ei t her :

a.   a Wr i t eabl e Pr oper t y of  a St andar d BACnet  Obj ect ;  or  
 
  b.   a Pr oper t y of  a St andar d BACnet  Obj ect  t hat  i s  Wr i t eabl e when

     Out _Of _Ser vi ce i s TRUE and Out _Of _Ser vi ce i s Wr i t eabl e.   { / BACNET}

1. 4. 74   Override

Changi ng t he val ue of  a poi nt  out s i de of  t he nor mal  sequence of  oper at i on 
wher e t he change has pr i or i t y  over  t he sequence and wher e t her e i s a 
mechani sm f or  r el easi ng t he change such t hat  t he poi nt  r et ur ns t o t he 
nor mal  val ue.   Over r i des per si st  unt i l  r el eased or  over r i dden at  t he same 
or  hi gher  pr i or i t y  but  ar e not  r equi r ed t o per si st  t hr ough a l oss of  power .
Over r i des ar e of t en used by oper at or s t o change val ues,  and gener al l y 
or i gi nat e at  a user  i nt er f ace ( wor kst at i on or  l ocal  di spl ay panel ) .

1. 4. 75   Packaged Equi pment

Packaged equi pment  i s  a s i ngl e pi ece of  equi pment  pr ovi ded by a 
manuf act ur er  i n a subst ant i al l y  compl et e and oper abl e condi t i on,  wher e t he 
cont r ol s ( DDC Har dwar e)  ar e f act or y i nst al l ed,  and t he equi pment  i s  sol d 
and shi pped f r om t he manuf act ur er  as a s i ngl e ent i t y.   Di ssassembl y and 
r eassembl y of  a l ar ge pi ece of  equi pment  f or  shi ppi ng does not  pr event  i t  
f r om bei ng packaged equi pment .   Package uni t s may r equi r e f i el d 
i nst al l at i on of  r emot e sensor s.   Packaged equi pment  i s  al so cal l ed a 
" packaged uni t " .   

Not e i ndust r y may use t he t er m " Packaged Syst em"  t o mean a col l ect i on of  
equi pment  t hat  i s  desi gned t o wor k t oget her  wher e each pi ece of  equi pment  
i s  packaged equi pment  and t her e i s a net wor k t hat  connect s t he equi pment  
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t oget her .   A " packaged syst em"  of  t hi s t ype i s NOT packaged equi pment ;  i t  
i s  a col l ect i on of  packaged equi pment ,  and each pi ece of  equi pment  must  
i ndi v i dual l y meet  speci f i cat i on r equi r ement s.

1. 4. 76   Packaged Uni t

See packaged equi pment .

1. 4. 77   Per f or mance Ver i f i cat i on Test  ( PVT)

The pr ocedur e f or  det er mi ni ng i f  t he i nst al l ed BAS meet s desi gn cr i t er i a 
pr i or  t o f i nal  accept ance.   The PVT i s per f or med af t er  i nst al l at i on,  
t est i ng,  and bal anci ng of  mechani cal  syst ems.  Typi cal l y  t he PVT i s 
per f or med by t he Cont r act or  i n t he pr esence of  t he Gover nment .

{ BACNET or  NI AGARA BACNET} 1. 4. 78   Physi cal  Segment

A si ngl e cont i guous medi um t o whi ch BACnet  devi ces ar e at t ached ( ASHRAE 135
).   { / BACNET or  NI AGARA BACNET}

1. 4. 79   Polling

 A devi ce per i odi cal l y  r equest i ng dat a f r om anot her  devi ce.

1. 4. 80   Points

Physi cal  and v i r t ual  i nput s and out put s.  See al so par agr aph I NPUT/ OUTPUT 
(I/O).

{ LNS or  NI AGARA LONWORKS} 1. 4. 81   Pr ogr am I D

 An i dent i f i er  ( number )  st or ed i n t he devi ce t hat  i dent i f i es t he node 
manuf act ur er ,  f unct i onal i t y  of  devi ce ( appl i cat i on & sequence) ,  t r anscei ver  
used,  and t he i nt ended devi ce usage.

{ / LNS or  NI AGARA LONWORKS}

1. 4. 82   Pr opor t i onal ,  I nt egr al ,  and Der i vat i ve ( PI D)  Cont r ol  Loop

Thr ee par amet er s used t o cont r ol  modul at i ng equi pment  t o mai nt ai n a 
set poi nt .  Der i vat i ve cont r ol  i s  of t en not  r equi r ed f or  HVAC syst ems 
( l eavi ng " PI "  cont r ol ) .

{ BACNET or  NI AGARA BACNET} 1. 4. 83   Proprietary

Wi t hi n t he cont ext  of  BACnet ,  any ext ensi on of  or  addi t i on t o obj ect  t ypes,  
pr oper t i es,  Pr i vat eTr ansf er  ser vi ces,  or  enumer at i ons speci f i ed i n 
ASHRAE 135.    Obj ect s wi t h Obj ect _Type val ues of  128 and above ar e 
Pr opr i et ar y Obj ect s.   Pr oper t i es wi t h Pr oper t y_I dent i f i er  of  512 and above 
ar e pr opr i et ar y Pr oper t i es.

{ / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 84   Pr ot ocol  I mpl ement at i on Conf or mance 
St at ement  ( PI CS)

A document ,  cr eat ed by t he manuf act ur er  of  a devi ce,  whi ch descr i bes whi ch 
por t i ons of  t he BACnet  st andar d may be i mpl ement ed by a gi ven devi ce.   
ASHRAE 135 r equi r es t hat  al l  ASHRAE 135 devi ces have a PI CS,  and al so 
def i nes a mi ni mum set  of  i nf or mat i on t hat  must  be i n i t .   A devi ce as 
i nst al l ed f or  a speci f i c  pr oj ect  may not  i mpl ement  ever yt hi ng i n i t s  PI CS.
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{ / BACNET or  NI AGARA BACNET}

1. 4. 85   Repeater

 A devi ce t hat  connect s t wo cont r ol  net wor k segment s and r et r ansmi t s al l  
i nf or mat i on r ecei ved on one si de ont o t he ot her .

1. 4. 86   Router

 A devi ce t hat  connect s t wo { LNS or  NI AGARA LONWORKS} CEA-709.1-D channels
{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET} ASHRAE 135 net wor ks
{ / BACNET or  NI AGARA BACNET}  and cont r ol s t r af f i c  bet ween t he t wo by 
r et r ansmi t t i ng s i gnal s r ecei ved f r om one si de ont o t he ot her  based on t he 
s i gnal  dest i nat i on.   Rout er s ar e used t o subdi v i de a cont r ol  { BACNET or  
NI AGARA BACNET} inter { / BACNET or  NI AGARA BACNET} net wor k and t o l i mi t  net wor k 
traffic.

1. 4. 87   Segment

 A ' s i ngl e'  sect i on of  a cont r ol  net wor k t hat  cont ai ns no r epeat er s or  
r out er s.   Ther e i s gener al l y  a l i mi t  on t he number  of  devi ces on a segment ,  
and t hi s l i mi t  i s  dependent  on t he t opol ogy/ medi a and devi ce t ype.   { LNS or  
NI AGARA LONWORKS} For  exampl e,  a TP/ FT- 10 net wor k wi t h l ocal l y power ed 
devi ces i s l i mi t ed t o 64 devi ces per  segment .
{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 88   Ser vi ce Pi n
 

A har dwar e push- but t on on a devi ce whi ch causes t he devi ce t o br oadcast  a 
message ( over  t he cont r ol  net wor k)  cont ai ni ng i t s Node I D and Pr ogr am I D.

{ / LNS or  NI AGARA LONWORKS}

{ BACNET or  NI AGARA BACNET} 1. 4. 89   St andar d BACnet  Obj ect s

Obj ect s wi t h Obj ect _Type val ues bel ow 128 and speci f i cal l y  enumer at ed i n 
Cl ause 21 of  ASHRAE 135.   Obj ect s whi ch ar e not  pr opr i et ar y.   See par agr aph 
PROPRIETARY.

{ / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 90   St andar d BACnet  Pr oper t i es

Pr oper t i es wi t h Pr oper t y_I dent i f i er  val ues bel ow 512 and speci f i cal l y  
enumer at ed i n Cl ause 21 of  ASHRAE 135.   Pr oper t i es whi ch ar e not  
pr opr i et ar y.   See Pr opr i et ar y.

{ / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 1. 4. 91   St andar d BACnet  Ser vi ces

ASHRAE 135 ser vi ces ot her  t han Conf i r medPr i vat eTr ansf er  or  
Unconf i r medPr i vat eTr ansf er .   See par agr aph PROPRI ETARY.

{ / BACNET or  NI AGARA BACNET}

{ LNS or  NI AGARA LONWORKS} 1. 4. 92   St andar d Conf i gur at i on Pr oper t y Type ( SCPT)
 

Pr onounced ski p- i t .   A st andar d f or mat  t ype ( mai nt ai ned by LonMar k 
I nt er nat i onal )  f or  Conf i gur at i on Pr oper t i es.

{ / LNS or  NI AGARA LONWORKS}
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{ LNS or  NI AGARA LONWORKS} 1. 4. 93   St andar d Net wor k Var i abl e Type ( SNVT)
 

Pr onounced sni vet .   A st andar d f or mat  t ype ( mai nt ai ned by LonMar k 
I nt er nat i onal )  used t o def i ne dat a i nf or mat i on t r ansmi t t ed and r ecei ved by 
t he i ndi v i dual  nodes.   The t er m SNVT i s used i n t wo ways.   Techni cal l y i t  
i s  t he acr onym f or  St andar d Net wor k Var i abl e Type,  and i s somet i mes used i n 
t hi s manner .   However ,  i t  i s  of t en used t o i ndi cat e t he net wor k var i abl e 
i t sel f  ( i . e.  i t  can mean " a net wor k var i abl e of  a st andar d net wor k var i abl e 
t ype" ) .   I n gener al ,  t he i nt ended meani ng shoul d be c l ear  f r om t he cont ext .

{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 94   Subnet
 

Consi st s of  a l ogi cal  gr oupi ng of  up t o 127 nodes,  wher e t he l ogi cal  
gr oupi ng i s def i ned by node addr essi ng.  Each subnet  i s  assi gned a number  
whi ch i s uni que wi t hi n t he Domai n.   See al so par agr aph NODE ADDRESS.

{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 95   TP/FT-10
 

A Fr ee Topol ogy Twi st ed Pai r  net wor k def i ned by CEA-709.3 .   Thi s i s  t he 
most  common medi a t ype f or  a CEA-709.1-D  cont r ol  net wor k.

{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 96   TP/XF-1250
 

A hi gh speed ( 1. 25 Mbps)  t wi st ed pai r ,  doubl y- t er mi nat ed bus net wor k 
def i ned by t he LonMar k I nt er oper abi l i t y  Gui del i nes.   Thi s medi a i s 
t ypi cal l y  used onl y as a backbone medi a t o connect  mul t i pl e TP/ FT- 10 
networks.

{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 97   User - def i ned Conf i gur at i on Pr oper t y Type 
(UCPT)
 

Pr onounced u- keep- i t .   A Conf i gur at i on Pr oper t y f or mat  t ype t hat  i s  def i ned 
by t he devi ce manuf act ur er .

{ / LNS or  NI AGARA LONWORKS}

{ LNS or  NI AGARA LONWORKS} 1. 4. 98   User - def i ned Net wor k Var i abl e Type ( UNVT)
 

A net wor k var i abl e f or mat  def i ned by t he devi ce manuf act ur er .   Not e t hat  
UNVTs cr eat e non- st andar d communi cat i ons ( ot her  vendor ' s devi ces may not  
cor r ect l y i nt er pr et  i t )  and may c l ose t he syst em and t her ef or e ar e not  
per mi t t ed by t hi s speci f i cat i on.

{ / LNS or  NI AGARA LONWORKS}

1. 4. 99   UMCS

UMCS st ands f or  Ut i l i t y  Moni t or i ng and Cont r ol  Syst em.   The t er m r ef er s t o 
al l  component s by whi ch a pr oj ect  s i t e moni t or s,  manages,  and cont r ol s 
r eal - t i me oper at i on of  HVAC and ot her  bui l di ng syst ems.  These component s 
i ncl ude t he UMCS " f r ont - end"  and al l  f i el d bui l di ng cont r ol  syst ems 
connect ed t o t he f r ont - end.   The f r ont - end consi st s of  Moni t or i ng and 
Mont r ol  Sof t war e ( user  i nt er f ace sof t war e) ,  br owser - based user  i nt er f aces 
and net wor k i nf r ast r uct ur e.  

The net wor k i nf r ast r uct ur e ( t he " UMCS Net wor k" ) ,  i s  an I P net wor k 
connect i ng mul t i pl e bui l di ng or  f aci l i t y  cont r ol  net wor ks t o t he Moni t or i ng 
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and Cont r ol  Sof t war e.

1. 4. 100   UMCS Net wor k

The UMCS Net wor k connect s mul t i pl e bui l di ng or  f ac i l i t y  cont r ol  net wor ks t o 
t he Moni t or i ng and Cont r ol  Sof t war e.

{ BACNET or  NI AGARA BACNET} 1. 4. 101   Wr i t eabl e Pr oper t y

A Pr oper t y i s  Wr i t eabl e when i t  can be changed t hr ough t he use of  one or  
mor e of  t he Wr i t ePr oper t y ser vi ces def i ned i n ASHRAE 135,  Cl ause 15 
r egar dl ess of  t he val ue of  any ot her  Pr oper t y.   Not e t hat  i n t he ASHRAE 135 
st andar d,  some Pr oper t i es may be wr i t eabl e when t he Out  of  Ser vi ce Pr oper t y 
i s  TRUE;  f or  pur poses of  t hi s Sect i on,  Pr oper t i es t hat  ar e onl y wr i t eabl e 
when t he Out  of  Ser vi ce Pr oper t y i s  TRUE ar e not  consi der ed t o be Wr i t eabl e.

{ / BACNET or  NI AGARA BACNET}

1. 5   PROJECT SEQUENCI NG

**************************************************************************
NOTE:   Tabl e I  pr ovi des br acket ed t ext  i n whi ch t he 
number  of  days bet ween i t ems may be speci f i ed.   I n 
many cases t hi s i nf or mat i on wi l l  be speci f i ed 
el sewher e.   When pr oj ect  schedul e i s speci f i ed 
el sewher e r emove br acket ed t ext  and Tabl e I  wi l l  
pr ovi de sequenci ng but  not  speci f i c  i nt er val s.   I f  
t i me i nt er val s ar e t o be speci f i ed her e keep t he 
br acket ed t ext  and ent er  t he number  of  days i n t he 
space pr ovi ded.

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

TABLE I :  PROJECT SEQUENCI NG l i s t s t he sequenci ng of  submi t t al s as speci f i ed 
i n par agr aph SUBMI TTALS ( denot ed by an ' S'  i n t he ' TYPE'  col umn)  and 
act i v i t i es as speci f i ed i n PART 3 EXECUTI ON ( denot ed by an ' E'  i n t he 
' TYPE'  col umn) .   TABLE I  does not  speci f y over al l  pr oj ect  mi l est one and 
compl et i on dat es[ ;  t hese dat es ar e speci f i ed i n t he cont r act  
documents][_____].

a.   Sequenci ng f or  Submi t t al s:  The sequenci ng speci f i ed f or  submi t t al s i s  
t he deadl i ne by whi ch t he submi t t al  must  be i ni t i al l y  submi t t ed t o t he 
Gover nment .   Fol l owi ng submi ssi on t her e wi l l  be a Gover nment  r evi ew 
per i od as speci f i ed i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES.   I f  t he 
submi t t al  i s  not  accept ed by t he Gover nment ,  r evi se t he submi t t al  and 
r esubmi t  i t  t o t he Gover nment  wi t hi n [ 14] [ _____]  days of  not i f i cat i on 
t hat  t he submi t t al  has been r ej ect ed.   Upon r esubmi t t al  t her e wi l l  be 
an addi t i onal  Gover nment  r evi ew per i od.   I f  t he submi t t al  i s  not  
accept ed t he pr ocess r epeat s unt i l  t he submi t t al  i s  accept ed by t he 
Government.

b.   Sequenci ng f or  Act i v i t i es:   The sequenci ng speci f i ed f or  act i v i t i es 
i ndi cat es t he ear l i est  t he act i v i t y may begi n.

c.   Abbr evi at i ons:   I n TABLE I  t he abbr evi at i on AAO i s used f or  ' af t er  
appr oval  of '  and ' ACO'  i s  used f or  ' af t er  compl et i on of ' .

{ NAVY WI TH ACCEPTANCE ENGI NEER}
**************************************************************************

NOTE:   For  Navy Pr oj ect s wi t h an Accept ance 
Engi neer ,  a di f f er ent  PROJECT SEQUENCI NG t abl e i s 
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r equi r ed.   The NAVY WI TH ACCEPTANCE ENGI NEER 
t ai l or i ng opt i on has been sel ect ed on t hi s pr oj ect ,  
and t he r el evant  PROJECT SEQUENCI NG t abl e has been 
added bel ow.   Remove t he br acket ed PROJECT 
SEQUENCI NG t abl e whi ch does not  appl y t o Navy 
pr oj ect s wi t h an Accept ance Engi neer .

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

[ { / NAVY WI TH ACCEPTANCE ENGI NEER}

TABLE I .  PROJECT SEQUENCI NG

ITEM
#

TYPE DESCRIPTION SEQUENCI NG ( START OF
ACTI VI TY OR DEADLI NE FOR

SUBMITTAL)
1 S Exi st i ng Condi t i ons Repor t

2 S DDC Cont r act or  Desi gn Dr awi ngs

3 S Manuf act ur er ' s Pr oduct  Dat a

4 S Pr e- const r uct i on QC Checkl i st

5 E I nst al l  Bui l di ng Cont r ol  Syst em AAO #1 t hr u #4

6 E St ar t - Up and St ar t - Up Test i ng ACO #5

7 S Post - Const r uct i on QC Checkl i st [ [ _____]  days ] ACO #6

8 S Pr ogr ammi ng Sof t war e
Conf i gur at i on Sof t war e

Ni agar a Fr amewor k Engi neer i ng Tool
Ni agar a Fr amewor k Wi zar ds

XI F Fi l es

LNS Pl ug- I ns

[ [ _____]  days ] ACO #6

9 S Dr af t  As- Bui l t  Dr awi ngs
Dr af t  LNS Dat abase

[ [ _____]  days ] ACO #6

10 S St ar t - Up Test i ng Repor t [ [ _____]  days ] ACO #6

11 S PVT Pr ocedur es [ [ _____]  days ] bef or e 
schedul e st ar t  of  #12 and 
AAO #10

12 E Execut e PVT AAO #9 and #11

13 S PVT Repor t [ [ _____]  days ] ACO #12
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TABLE I .  PROJECT SEQUENCI NG

ITEM
#

TYPE DESCRIPTION SEQUENCI NG ( START OF
ACTI VI TY OR DEADLI NE FOR

SUBMITTAL)
14 S Cont r ol l er  Appl i cat i on Pr ogr ams

Cont r ol l er  Conf i gur at i on Set t i ngs

Ni agar a Fr amewor k Super vi sor y Gat eway Backups

Fi nal  LNS Dat abase

[ [ _____]  days ] AAO #13

15 S Fi nal  As- Bui l t  Dr awi ngs [ [ _____]  days ] AAO #13

16 S O&M I nst r uct i ons AAO #15

17 S Tr ai ni ng Document at i on AAO #10 and [ [ _____]  days 
] bef or e schedul ed st ar t  of  
#18

18 E Training AAO #16 and #17

19 S Cl oseout  QC Checkl i st ACO #18

{ NAVY WI TH ACCEPTANCE ENGI NEER} ]

TABLE I .  PROJECT SEQUENCI NG

ITEM
#

TYPE DESCRIPTION SEQUENCI NG ( START OF
ACTI VI TY OR DEADLI NE FOR

SUBMITTAL)
1 S Exi st i ng Condi t i ons Repor t

2 S DDC Cont r act or  Desi gn Dr awi ngs

3 S Manuf act ur er ' s Pr oduct  Dat a

4 S Pr e- const r uct i on QC Checkl i st

5 E I nst al l  Bui l di ng Cont r ol  Syst em AAO #1 t hr u #4

6 E St ar t - Up and St ar t - Up Test i ng ACO #5

7 S Post - Const r uct i on QC Checkl i st [ [ _____]  days ] ACO #6
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TABLE I .  PROJECT SEQUENCI NG

ITEM
#

TYPE DESCRIPTION SEQUENCI NG ( START OF
ACTI VI TY OR DEADLI NE FOR

SUBMITTAL)
8 S Pr ogr ammi ng Sof t war e

Conf i gur at i on Sof t war e

Ni agar a Fr amewor k Engi neer i ng Tool
Ni agar a Fr amewor k Wi zar ds

XI F Fi l es

LNS Pl ug- I ns

[ [ _____]  days ] ACO #6

9 S Dr af t  As- Bui l t  Dr awi ngs
Dr af t  LNS Dat abase

[ [ _____]  days ] ACO #6

10 S,E PVT Test i ng Act i v i t i es As i ndi cat ed i n PART 3 of  
t hi s Sect i on.

11 S PVT Repor t As i ndi cat ed i n PART 3 of  
t hi s Sect i on.

12 S Cont r ol l er  Appl i cat i on Pr ogr ams
Cont r ol l er  Conf i gur at i on Set t i ngs

Ni agar a Fr amewor k Super vi sor y Gat eway Backups

Fi nal  LNS Dat abase

[ [ _____]  days ] AAO #11

13 S Fi nal  As- Bui l t  Dr awi ngs [ [ _____]  days ] AAO #11

14 S O&M I nst r uct i ons AAO #13

15 S Tr ai ni ng Document at i on [ _____]  days bef or e 
schedul ed st ar t  of  #16

16 E Training AAO #14 and #15

17 S Cl oseout  QC Checkl i st ACO #16

{ / NAVY WI TH ACCEPTANCE ENGI NEER}

1. 6   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  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 
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desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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- 02 Shop Dr awi ngs

DDC Cont r act or  Desi gn Dr awi ngs;  G[ ,  [ _____] ]

Dr af t  As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

Fi nal  As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

{ARMY}
Cer t i f i cat e of  Net wor t hi ness Document at i on;  G[ ,  [ _____] ]

{/ARMY}
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Pr ogr ammi ng Sof t war e;  G[ ,  [ _____] ]

Cont r ol l er  Appl i cat i on Pr ogr ams;  G[ ,  [ _____] ]

Conf i gur at i on Sof t war e;  G[ ,  [ _____] ]

{ BACNET or  NI AGARA BACNET}
Cont r ol l er  Conf i gur at i on Set t i ngs;  G[ ,  [ _____] ]

{ / BACNET or  NI AGARA BACNET}

Manuf act ur er ' s Pr oduct  Dat a;  G[ ,  [ _____] ]

{LNS}
XI F f i l es;  G[ ,  [ _____] ]

{/LNS}

{LNS}
Dr af t  LNS Dat abase;  G[ ,  [ _____] ]

{/LNS}

{LNS}
Fi nal  LNS Dat abase;  G[ ,  [ _____] ]

{/LNS}

{LNS}
LNS Pl ug- i ns;  G[ ,  [ _____] ]

{/LNS}

{ NI AGARA BACNET or  NI AGARA LONWORKS}
Ni agar a Fr amewor k Super vi sor y Gat eway Backups;  G[ ,  [ _____] ]

{ / NI AGARA BACNET or  NI AGARA LONWORKS}
 
{ NI AGARA BACNET or  NI AGARA LONWORKS}

**************************************************************************
NOTE:   The Ni agar a Fr amewor k Engi neer i ng Tool  i s  
speci f i ed i n Sect i on 23 09 23. 01 LONWORKS DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS and Sect i on 23 09 23. 02 BACNET DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS,  but  i s  a desi gner  opt i on i n t hese 
Sect i ons.   I f  t he Ni agar a Fr amewor k Engi neer i ng Tool  
i s  not  r equi r ed f or  t he pr oj ect ,  r emove t he 
submi t t al  r equi r ement s i n t hi s Sect i on.

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

[ Ni agar a Fr amewor k Engi neer i ng Tool ;  G[ ,  [ _____] ] ]
{ / NI AGARA BACNET or  NI AGARA LONWORKS}

{ NI AGARA BACNET or  NI AGARA LONWORKS}
Ni agar a Fr amewor k Wi zar ds;  G[ ,  [ _____] ]

{ / NI AGARA BACNET or  NI AGARA LONWORKS}

SD- 06 Test  Repor t s

{ NAVY WI TH ACCEPTANCE ENGI NEER}

SECTI ON 23 09 00  Page 37



**************************************************************************
NOTE:   For  Navy Pr oj ect s wi t h an Accept ance 
Engi neer ,  a di f f er ent  set  of  SD- 6 submi t t al s ar e 
used.   The NAVY WI TH ACCEPTANCE ENGI NEER t ai l or i ng 
opt i on has been sel ect ed on t hi s pr oj ect ,  and t he 
r el evant  submi t t al s have been added bel ow.   Remove 
t he br acket ed submi t t al s whi ch do no appl y t o Navy 
pr oj ect s wi t h an Accept ance Engi neer .

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

[ { / NAVY WI TH ACCEPTANCE ENGI NEER}
Exi st i ng Condi t i ons Repor t

St ar t - Up Test i ng Repor t ;  G[ ,  [ _____] ]

PVT Pr ocedur es;  G[ ,  [ _____] ]

PVT Repor t ;  G[ ,  [ _____] ]

Pr e- Const r uct i on Qual i t y Cont r ol  ( QC)  Checkl i st ;  G[ ,  [ _____] ]

Post - Const r uct i on Qual i t y Cont r ol  ( QC)  Checkl i st ;  G[ ,  [ _____] ]
{ NAVY WI TH ACCEPTANCE ENGI NEER} ]

Cont r ol  Cont r act or ’ s Per f or mance Ver i f i cat i on Test i ng Pl an;  G

Equi pment  Suppl i er ’ s Per f or mance Ver i f i cat i on Test i ng Pl an;  G

Endur ance Test i ng Resul t s;  G

Per f or mance Ver i f i cat i on Test  Repor t ;  G
{ / NAVY WI TH ACCEPTANCE ENGI NEER}

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i on and Mai nt enance ( O&M)  I nst r uct i ons;  G[ ,  [ _____] ]

Tr ai ni ng Document at i on;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

**************************************************************************
NOTE:   The Encl osur e Keys ar e needed by t he pr oj ect  
s i t e DPW.

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

Encl osur e Keys;  G[ ,  [ _____] ]

**************************************************************************
NOTE:   The Passwor d Summar y Repor t  i s  needed by t he 
pr oj ect  s i t e DPW.   

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

Passwor d Summar y Repor t ;  G[ ,  [ _____] ]

Cl oseout  Qual i t y  Cont r ol  ( QC)  Checkl i st ;  G[ ,  [ _____] ]
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1. 7   DATA PACKAGE AND SUBMI TTAL REQUI REMENTS

**************************************************************************
NOTE:   The acqui s i t i on of  al l  t echni cal  dat a,  dat a 
bases and comput er  sof t war e i t ems t hat  ar e 
i dent i f i ed her ei n wi l l  be accompl i shed st r i c t l y  i n 
accor dance wi t h t he Feder al  Acqui s i t i on Regul at i on 
( FAR)  and t he Def ense Acqui s i t i on Regul at i on 
Suppl ement  ( DFARS) .   Those r egul at i ons as wel l  as 
t he Ser vi ces i mpl ement at i on t her eof  shoul d al so be 
consul t ed t o ensur e t hat  a del i ver y of  cr i t i cal  
i t ems of  t echni cal  dat a i s not  i nadver t ent l y l ost .   
Speci f i cal l y ,  DFARS 252. 227- 7013 Ri ght s i n Techni cal  
Dat a -  Noncommer ci al  I t ems,  as wel l  as any r equi s i t e 
sof t war e l i censi ng agr eement s wi l l  be made a par t  of  
t he CONTRACT CLAUSES or  SPECI AL CONTRACT 
REQUIREMENTS.

I n addi t i on,  t he appr opr i at e DD For m 1423 Cont r act  
Dat a Requi r ement s Li st ,  wi l l  be f i l l ed out  f or  each 
di st i nct  del i ver abl e dat a i t em and made a par t  of  
t he cont r act .   Wher e necessar y,  a DD For m 1664,  Dat a 
I t em Descr i pt i on,  wi l l  be used t o expl ai n and mor e 
f ul l y  i dent i f y t he dat a i t ems l i s t ed on t he DD For m 
1423.   I t  i s  t o be not ed t hat  al l  of  t hese c l auses 
and f or ms ar e r equi r ed t o ensur e t he del i ver y of  t he 
dat a i n quest i on and t hat  such dat a i s obt ai ned wi t h 
t he r equi s i t e r i ght s t o use by t he Gover nment .

I ncl ude wi t h t he r equest  f or  pr oposal s a compl et ed 
DD For m 1423,  Cont r act  Dat a Requi r ement s Li st .   Thi s 
f or m i s essent i al  t o obt ai n del i ver y of  al l  
document at i on.   Each del i ver abl e wi l l  be c l ear l y 
speci f i ed wi t h bot h descr i pt i on and quant i t y bei ng 
required.

Coor di nat e t he r evi ew of  al l  submi t t al s wi t h t he 
pr oj ect  s i t e.   The si t e may have a Syst em I nt egr at or  
or  ot her  i ndi v i dual / of f i ce t hat  shoul d r evi ew al l  
submi t t al s bef or e accept ance of  t he syst em.

Most  of  t he submi t t al s i ncl uded i n t hi s Sect i on ar e 
cr i t i cal  and r equi r e Gover nment  r evi ew.   Any added 
submi t t al s,  nor mal l y,  shoul d be f or  i nf or mat i on onl y 
and r evi ewed t hr ough t he Cont r act or  Qual i t y Cont r ol  
system.

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

Techni cal  dat a packages consi st i ng of  t echni cal  dat a and comput er  sof t war e 
( meani ng t echni cal  dat a whi ch r el at es t o comput er  sof t war e)  whi ch ar e 
speci f i cal l y  i dent i f i ed i n t hi s pr oj ect  and whi ch may be def i ned/ r equi r ed 
i n ot her  speci f i cat i ons must  be del i ver ed st r i c t l y  i n accor dance wi t h t he 
CONTRACT CLAUSES and i n accor dance wi t h t he Cont r act  Dat a Requi r ement s 
Li st ,  DD For m 1423.   Dat a del i ver ed must  be i dent i f i ed by r ef er ence t o t he 
par t i cul ar  speci f i cat i on par agr aph agai nst  whi ch i t  i s  f ur ni shed.   Al l  
submi t t al s not  speci f i ed as t echni cal  dat a packages ar e consi der ed ' shop 
dr awi ngs'  under  t he Feder al  Acqui s i t i on Regul at i on Suppl ement  ( FARS)  and 
must  cont ai n no pr opr i et ar y i nf or mat i on and be del i ver ed wi t h unr est r i c t ed 
rights.
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1. 8   SOFTWARE FOR DDC HARDWARE AND GATEWAYS

Pr ovi de al l  sof t war e r el at ed t o t he pr ogr ami ng and conf i gur at i on of  DDC 
Har dwar e and Gat eways as i ndi cat ed.   Li cense al l  Sof t war e t o t he pr oj ect  
s i t e.   The t er m " cont r ol l er "  as used i n t hese r equi r ement s means bot h DDC 
Har dwar e and Gat eways.

{ LNS or  NI AGARA LONWORKS} 1. 8. 1   Pr ogr ammi ng Sof t war e

For  each t ype of  Gener al  Pur pose Pr ogr ammabl e Cont r ol l er  ( GPPC) ,  pr ovi de 
t he pr ogr ammi ng sof t war e i n accor dance wi t h Sect i on 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.   
{ NI AGARA LONWORKS} For  each t ype of  Appl i cat i on Gener i c Cont r ol l er  ( AGC)  
pr ovi ded,  pr ovi de t he pr ogr ammi ng and conf i gur at i on sof t war e i n accor dance 
wi t h Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS. { / NI AGARA LONWORKS}   Submi t  har d copi es of  user  
manual s f or  each sof t war e wi t h t he sof t war e submi t t al .

Submi t  Pr ogr ammi ng Sof t war e on CD- ROM as a Techni cal  Dat a Package.   Submi t   
[ _____]  har d copi es of  t he sof t war e user  manual  f or  each pi ece of  sof t war e.

1. 8. 2   Cont r ol l er  Appl i cat i on Pr ogr ams

For  each Gener al  Pur pose Pr ogr ammabl e Cont r ol l er  ( GPPC) ,  pr ovi de copi es of  
t he appl i cat i on pr ogr am as sour ce code compat i bl e wi t h t he pr ogr ammi ng 
sof t war e f or  t hat  GPPC i n accor dance wi t h Sect i on 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.   For  
each Appl i cat i on Gener i c Cont r ol l er  ( AGC) ,  pr ovi de copi es of  t he 
appl i cat i on pr ogr am as sour ce code compat i bl e wi t h t he pr ogr ammi ng and 
conf i gur at i on t ool  {LNS} LNS pl ug- i n {/LNS} f or  t hat  AGC i n accor dance wi t h 
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS.

Submi t  Cont r ol l er  Appl i cat i on Pr ogr ams on CD- ROM as a Techni cal  Dat a 
Package.   I ncl ude on t he CD- ROM a l i s t  or  t abl e of  cont ent s c l ear l y  
i ndi cat i ng whi ch appl i cat i on pr ogr am i s associ at ed wi t h each devi ce.   
Submi t  [ 2] [ _____]  copi es of  t he Cont r ol l er  Appl i cat i on Pr ogr ams CD- ROM.  

{ / LNS or  NI AGARA LONWORKS}

{ BACNET or  NI AGARA BACNET} 1. 8. 3   Conf i gur at i on Sof t war e

For  t ype of  cont r ol l er ,  pr ovi de t he conf i gur at i on t ool  sof t war e i n 
accor dance wi t h Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC 
AND OTHER BUI LDI NG CONTROL SYSTEMS.    Submi t  har d copi es of  t he sof t war e 
user  manual s f or  each sof t war e wi t h t he sof t war e submi t t al .

Submi t  Conf i gur at i on Sof t war e on CD- ROM as a Techni cal  Dat a Package.   
Submi t   [ _____]  har d copi es of  t he sof t war e user  manual  f or  each pi ece of  
software.

1. 8. 4   Cont r ol l er  Conf i gur at i on Set t i ngs

For  each cont r ol l er ,  pr ovi de copi es of  t he i nst al l ed conf i gur at i on set t i ngs 
as sour ce code compat i bl e wi t h t he conf i gur at i on t ool  sof t war e f or  t hat  
cont r ol l er  i n accor dance wi t h Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL 
CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.
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Submi t  Cont r ol l er  Conf i gur at i on Set t i ngs on CD- ROM as a Techni cal  Dat a 
Package.   I ncl ude on t he CD- ROM a l i s t  or  t abl e of  cont ent s c l ear l y  
i ndi cat i ng whi ch f i l es ar e associ at ed wi t h each devi ce.   Submi t  [ 2] [ _____]  
copi es of  t he Cont r ol l er  Conf i gur at i on Set t i ngs CD- ROM.

1. 8. 5   Pr ogr ammi ng Sof t war e

For  each t ype of  pr ogr ammabl e cont r ol l er ,  pr ovi de t he pr ogr ammi ng sof t war e 
i n accor dance wi t h Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.   Submi t  har d copi es of  sof t war e 
user  manual s f or  each sof t war e wi t h t he sof t war e submi t t al .

Submi t  Pr ogr ammi ng Sof t war e on CD- ROM as a Techni cal  Dat a Package.   Submi t   
[ _____]  har d copi es of  t he sof t war e user  manual  f or  each pi ece of  sof t war e.

1. 8. 6   Cont r ol l er  Appl i cat i on Pr ogr ams

For  each pr ogr ammabl e cont r ol l er ,  pr ovi de copi es of  t he appl i cat i on pr ogr am 
as sour ce code compat i bl e wi t h t he pr ogr ammi ng sof t war e f or  t hat  cont r ol l er  
i n accor dance wi t h Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.

Submi t  Cont r ol l er  Appl i cat i on Pr ogr ams on CD- ROM as a Techni cal  Dat a 
Package.   I ncl ude on t he CD- ROM a l i s t  or  t abl e of  cont ent s c l ear l y  
i ndi cat i ng whi ch appl i cat i on pr ogr am i s associ at ed wi t h each devi ce.   
Submi t  [ 2] [ _____]  copi es of  t he Cont r ol l er  Appl i cat i on Pr ogr ams CD- ROM.

{ / BACNET or  NI AGARA BACNET}

{LNS} 1. 8. 7   LNS Pl ug- I ns

 Pr ovi de LNS Pl ug- i ns i n accor dance wi t h Sect i on 23 09 23. 01 LONWORKS 
DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS f or  each 
Appl i cat i on Speci f i c  Cont r ol l er  and each Appl i cat i on Gener i c Cont r ol l er .   
For  LNS Pl ug- i ns di st r i but ed under  a l i cense,  l i cense t he Pl ug- I n t o t he 
pr oj ect  s i t e.  Submi t  har d copy manual s,  i f  avai l abl e,  f or  each pl ug- i n 
pr ovi ded as par t  of  t he LNS-  Pl ug- I ns submi t t al .

Submi t  LNS Pl ug- i ns on CD- ROM as a Techni cal  Dat a Package.   I ncl ude on t he 
CD- ROM a l i s t  or  t abl e of  cont ent s c l ear l y i ndi cat i ng whi ch f i l es ar e 
associ at ed wi t h each devi ce.

{/LNS}

{ NI AGARA LONWORKS} 1. 8. 8   Ni agar a Fr amewor k Wi zar ds

For  each Appl i cat i on Gener i c Cont r ol l er  wi t h a Ni agar a Fr amewor k Wi zar d and 
f or  each Appl i cat i on Speci f i c  Cont r ol l er  pr ovi de Ni agar a Fr amewor k Wi zar ds 
i n accor dance wi t h Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR 
HVAC AND OTHER BUI LDI NG CONTROL SYSTEMS.   Submi t  har d copy manual s,  i f  
avai l abl e,  f or  each Wi zar d  pr ovi ded as par t  of  t he Ni agar a Fr amewor k 
Wi zar ds submi t t al .

Submi t  Ni agar a Fr amewor k Wi zar ds on CD- ROM as a Techni cal  Dat a Package.   
I ncl ude on t he CD- ROM a l i s t  or  t abl e of  cont ent s c l ear l y i ndi cat i ng whi ch 
f i l es ar e associ at ed wi t h each devi ce.   Submi t   [ _____]  har d copi es of  t he 
sof t war e user  manual ,  i f  avai l abl e,  f or  each Wi zar d.

{ / NI AGARA LONWORKS}
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{ NI AGARA BACNET or  NI AGARA LONWORKS}  1. 8. 9   Ni agar a Fr amewor k Super vi sor y 
Gat eway Backups

For  each Ni agar a Fr amewor k Super vi sor y Gat eway,  pr ovi de a backup of  al l  
sof t war e wi t hi n t he Ni agar a Fr amewor k Super vi sor y Gat eway,  i ncl udi ng 
conf i gur at i on set t i ngs.   Thi s backup must  be suf f i c i ent  t o al l ow t he 
r est or at i on of  t he Ni agar a Fr amewor k Super vi sor y Gat eway or  t he r epl acement  
of  t he Ni agar a Fr amewor k Super vi sor y Gat eway.

Submi t  backups f or  each Ni agar a Fr amewor k Super vi sor y Gat eway on CD- ROM as 
a Techni cal  Dat a Package.   Mar k each backup i ndi cat i ng c l ear l y t he sour ce 
Ni agar a Fr amewor k Super vi sor y Gat eway.

[ 1. 8. 10   Ni agar a Fr amewor k Engi neer i ng Tool

**************************************************************************
NOTE:   The Ni agar a Fr amewor k Engi neer i ng Tool  i s  
speci f i ed i n Sect i on  23 09 23. 01 LONWORKS DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS and Sect i on 23 09 23. 02 BACNET DI RECT 
DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG CONTROL 
SYSTEMS,  but  i s  a desi gner  opt i on i n t hese 
Sect i ons.   I f  t he Ni agar a Fr amewor k Engi neer i ng Tool  
i s  not  r equi r ed f or  t he pr oj ect ,  r emove t he 
submi t t al  r equi r ement s i n t hi s Sect i on.

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

Pr ovi de a Ni agar a Fr amewor k Engi neer i ng Tool  i n accor dance wi t h Sect i on 
{ NI AGARA LONWORKS}  23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND 
OTHER BUI LDI NG CONTROL SYSTEMS { / NI AGARA LONWORKS} { NI AGARA BACNET}  
23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER BUI LDI NG 
CONTROL SYSTEMS { / NI AGARA BACNET} .   Submi t  sof t war e user  manual s wi t h t he 
Ni agar a Fr amewor k Engi neer i ng Tool  submi t t al .

Submi t  t he Ni agar a Fr amewor k Engi neer i ng Tool  on CD- ROM as a Techni cal  Dat a 
Package.   Submi t   [ _____]  har d copi es of  t he sof t war e user  manual  f or  t he 
Ni agar a Fr amewor k Engi neer i ng Tool .

{ / NI AGARA BACNET or  NI AGARA LONWORKS}  

] {ARMY}1. 8. 11   Cer t i f i cat e of  Net wor t hi ness Document at i on 

**************************************************************************
NOTE:   I ncl ude a copy of  a bl ank Cer t i f i cat e of  
Net wor t hi ness ( CoN)  " Appl i cat i on Checkl i st "  i n t he 
cont r act  package.  Thi s document  i s  avai l abl e at  
https://portal.netcom.army.mil/apps/networthiness/SitePages/Home.aspx 
( as of  December  2014) ,  but  t hi s websi t e r equi r es a 
CAC l ogi n so may not  be di r ect l y accessi bl e t o a 
Contractor. 

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

For  al l  sof t war e pr ovi ded,  pr ovi de document at i on t hat  an Ent er pr i se 
Cer t i f i cat e of  Net wor t hi ness exi st s,  t hat  a Li mi t ed Cer t i f i cat e of  
Net wor t hi ness f or  t he pr oj ect  s i t e exi st s,  or  pr ovi de a compl et ed 
Cer t i f i cat e of  Net wor t hi ness " Appl i cat i on Checkl i s t " .   Submi t  Cer t i f i cat e 
of  Net wor t hi ness Document at i on i n PDF f or mat  on CD- ROM.

{/ARMY}
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1. 9   QUALI TY CONTROL CHECKLI STS

The {LNS} QC Checkl i st  f or  LNS- Based LonWor ks Syst ems{/LNS} { NI AGARA LONWORKS}
QC Checkl i st  f or  Ni agar a Fr amewor k Based LonWor ks Syst ems{ / NI AGARA LONWORKS}
{BACNET}QC Checkl i st  f or  Ni agar a Fr amewor k Based BACnet  Syst ems{/BACNET}
{ NI AGARA BACNET} QC Checkl i st  f or  BACnet  Syst ems{ / NI AGARA BACNET}  i n 
APPENDI X A of  t hi s Sect i on must  be compl et ed by t he Cont r act or ' s Chi ef  
Qual i t y Cont r ol  ( QC)  Repr esent at i ve and submi t t ed as i ndi cat ed.   The QC 
Repr esent at i ve must  ver i f y each i t em i ndi cat ed and i ni t i al  i n t he space 
pr ovi ded t o i ndi cat e t hat  t he r equi r ement  has been met .   The QC 
Repr esent at i ve must  s i gn and dat e t he Checkl i st  pr i or  t o submi ssi on t o t he 
Government.

1. 9. 1   Pr e- Const r uct i on Qual i t y Cont r ol  ( QC)  Checkl i st

**************************************************************************
NOTE:   I ndi cat e t he r equi r ed number  of  
Pr e- Const r uct i on QC Checkl i st s.

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

Compl et e i t ems i ndi cat ed as Pr e- Const r uct i on QC Checkl i st  i t ems i n t he QC 
Checkl i st .   Submi t  [ f our ] [ _____]  copi es of  t he Pr e- Const r uct i on QC 
Checklist.  

1. 9. 2   Post - Const r uct i on Qual i t y Cont r ol  ( QC)  Checkl i st

**************************************************************************
NOTE:   I ndi cat e t he r equi r ed number  of  
Post - Const r uct i on QC Checkl i st s.

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

Compl et e i t ems i ndi cat ed as Post - Const r uct i on QC Checkl i st  i t ems i n t he QC 
Checkl i st .   Submi t  [ f our ] [ _____]  copi es of  t he Post - Const r uct i on QC 
Checklist.  

1. 9. 3   Cl oseout  Qual i t y  Cont r ol  ( QC)  Checkl i st

**************************************************************************
NOTE:   I ndi cat e t he r equi r ed number  of  Cl oseout  QC 
Checklists.

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

Compl et e i t ems i ndi cat ed as Cl oseout  QC Checkl i st  i t ems i n t he QC 
Checkl i st .   Submi t  [ f our ] [ _____]  copi es of  t he Cl oseout  QC Checkl i s t .  

PART 2   PRODUCTS

Pr ovi de pr oduct s meet i ng t he r equi r ement s of  Sect i on 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC,  { LNS or  NI AGARA LONWORKS}
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET}
Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / BACNET or  NI AGARA BACNET} ,  and t hi s Sect i on.

2. 1   GENERAL PRODUCT REQUI REMENTS

Uni t s of  t he same t ype of  equi pment  must  be pr oduct s of  a s i ngl e 
manuf act ur er .   Each maj or  component  of  equi pment  must  have t he 
manuf act ur er ' s name and addr ess,  and t he model  and ser i al  number  i n a 

SECTI ON 23 09 00  Page 43



conspi cuous pl ace.   Mat er i al s and equi pment  must  be st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur i ng of  t hese and si mi l ar  
pr oduct s.   The st andar d pr oduct s must  have been i n a sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  t wo year s pr i or  t o use on t hi s pr oj ect .   
The t wo year  use must  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  
s i mi l ar  c i r cumst ances and of  s i mi l ar  s i ze.   DDC Har dwar e not  meet i ng t he 
t wo- year  f i el d ser vi ce r equi r ement  i s  accept abl e pr ovi ded i t  has been 
successf ul l y  used by t he Cont r act or  i n a mi ni mum of  t wo pr evi ous pr oj ect s.   
The equi pment  i t ems must  be suppor t ed by a ser vi ce or gani zat i on.   I t ems of  
t he same t ype and pur pose must  be i dent i cal ,  i ncl udi ng equi pment ,  
assembl i es,  par t s and component s.

2. 2   PRODUCT DATA

Pr ovi de manuf act ur er ' s pr oduct  dat a sheet s document i ng compl i ance wi t h 
pr oduct  speci f i cat i ons f or  each pr oduct  pr ovi ded under  Sect i on 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC,  { LNS or  NI AGARA LONWORKS}
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET}
Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / BACNET or  NI AGARA BACNET} ,  or  t hi s Sect i on.   
Pr ovi de pr oduct  dat a f or  al l  pr oduct s i n a s i ngl e i ndexed compendi um,  
or gani zed by pr oduct  t ype.   For  each manuf act ur er ,  model  and ver si on 
( r evi s i on)  of  DDC Har dwar e { LNS or  NI AGARA LONWORKS} i ndi cat e t he t ype or  
t ypes of  DDC Har dwar e t he pr oduct  i s  bei ng pr ovi ded as i n accor dance wi t h 
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET}
pr ovi de t he Pr ot ocol  I mpl ement at i on Conf or mance St at ement  ( PI CS)  i n 
accor dance wi t h Sect i on23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC 
AND OTHER BUI LDI NG CONTROL SYSTEMS { / BACNET or  NI AGARA BACNET} .

Submi t  Manuf act ur er ' s Pr oduct  Dat a on CD- ROM.

{ LNS or  NI AGARA LONWORKS} 2. 2. 1   XI F Fi l es

Pr ovi de Ext er nal  I nt er f ace Fi l es ( XI F Fi l es)  f or  DDC Har dwar e i n accor dance 
wi t h Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS.   Submi t  ext er nal  i nt er f ace f i l es ( XI F f i l es)  as a 
t echni cal  dat a package f or  each model  of  DDC Har dwar e pr ovi ded under  t hi s 
speci f i cat i on.   Submi t  XI F f i l es on CD- ROM.

{ / LNS or  NI AGARA LONWORKS}

2. 3   OPERATI ON ENVI RONMENT

Unl ess ot her wi se speci f i ed,  pr ovi de pr oduct s r at ed f or  cont i nuous oper at i on 
under  t he f ol l owi ng condi t i ons:

a.   Pr essur e:  Pr essur e condi t i ons nor mal l y encount er ed i n t he i nst al l ed 
location.

b.   Vi br at i on:  Vi br at i on condi t i ons nor mal l y encount er ed i n t he i nst al l ed 
location.

c.   Temper at ur e:

**************************************************************************
NOTE:   Desi gner  must  deci de i f  suggest ed out s i de ai r  
t emper at ur e r ange i s suf f i c i ent ,  and pr ovi de a r ange 
i f  i t ' s  not .
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**************************************************************************

( 1)   Pr oduct s i nst al l ed i ndoor s:  Ambi ent  t emper at ur es i n t he r ange of  
0 t o 50 degr ees C 32 t o 112 degr ees F and t emper at ur e condi t i ons 
out s i de t hi s r ange nor mal l y encount er ed at  t he i nst al l ed l ocat i on.

( 2)   Pr oduct s i nst al l ed out door s or  i n uncondi t i oned i ndoor  spaces:  
Ambi ent  t emper at ur es i n t he r ange of  [ - 37 t o +66 degr ees C - 35 t o 
+151 degr ees F]  [ _____]  and t emper at ur e condi t i ons out s i de t hi s 
r ange nor mal l y encount er ed at  t he i nst al l ed l ocat i on.

d.   Humi di t y:  10 t o 95 per cent  r el at i ve humi di t y,  noncondensi ng and 
humi di t y condi t i ons out s i de t hi s r ange nor mal l y encount er ed at  t he 
i nst al l ed l ocat i on.

2. 4   Wi r el ess Capabi l i t y

For  pr oduct s i ncor por at i ng any wi r el ess capabi l i t y  ( i ncl udi ng but  not  
l i mi t ed t o r adi o f r equency ( RF) ,  i nf r ar ed and opt i cal ) ,  pr ovi de pr oduct s 
f or  whi ch wi r el ess capabi l i t y  can be per manent l y di sabl ed at  t he devi ce.   
Opt i cal  and i nf r ar ed capabi l i t i es may be di sabl ed v i a a per manent l y  af f i xed 
opaque cover  pl at e.

2. 5   ENCLOSURES

**************************************************************************
NOTE:  I n out door  appl i cat i ons speci f y Type 3 unl ess 
hosedown of  t he encl osur e i s ant i c i pat ed,  i n whi ch 
case speci f y Type 4.

For  r et r of i t  pr oj ect s i n ol der  mechani cal  r ooms or  
wher e hosedown of  t he encl osur e i s ant i c i pat ed 
speci f y Type 4 encl osur es.   Type 4 pr ovi des a 
gr eat er  degr ee of  pr ot ect i on i n di r t y and wet  
envi r onment s t han does Type 2.

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

Encl osur es suppl i ed as an i nt egr al  ( pr e- packaged)  par t  of  anot her  pr oduct  
ar e accept abl e.   Pr ovi de t wo Encl osur e Keys f or  each l ockabl e encl osur e on 
a s i ngl e r i ng per  encl osur e wi t h a t ag i dent i f y i ng t he encl osur e t he keys 
oper at e.   Pr ovi de encl osur es meet i ng t he f ol l owi ng mi ni mum r equi r ement s:

2. 5. 1   Outdoors

For  encl osur es l ocat ed out door s,  pr ovi de encl osur es meet i ng NEMA 250 [ Type 
3] [ Type 4]  r equi r ement s.

2. 5. 2   Mechani cal  and El ect r i cal  Rooms

For  encl osur es l ocat ed i n mechani cal  or  el ect r i cal  r ooms,  pr ovi de 
encl osur es meet i ng NEMA 250 [ Type 2] [ Type 4]  r equi r ement s.

2. 5. 3   Ot her  Locat i ons

For  encl osur es i n ot her  l ocat i ons i ncl udi ng but  not  l i mi t ed t o occupi ed 
spaces,  above cei l i ngs,  and i n pl enum r et ur ns,  pr ovi de encl osur es meet i ng 
NEMA 250 Type 1 r equi r ement s.
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2. 6   WI RE AND CABLE

Pr ovi de wi r e and cabl e meet i ng t he r equi r ement s of  NFPA 70 and NFPA 90A i n 
addi t i on t o t he r equi r ement s of  t hi s speci f i cat i on and r ef er enced 
specifications.

2. 6. 1   Ter mi nal  Bl ocks

For  t er mi nal  bl ocks whi ch ar e not  i nt egr al  t o ot her  equi pment ,  pr ovi de 
t er mi nal  bl ocks whi ch ar e i nsul at ed,  modul ar ,  f eed- t hr ough,  c l amp st y l e 
wi t h r ecessed capt i ve scr ew- t ype c l ampi ng mechani sm,  sui t abl e f or  DI N r ai l  
mount i ng,  and whi ch have encl osed si des or  end pl at es and par t i t i on pl at es 
f or  separ at i on.

2. 6. 2   Cont r ol  Wi r i ng f or  Bi nar y Si gnal s

For  Cont r ol  Wi r i ng f or  Bi nar y Si gnal s,  pr ovi de 18 AWG ( 1. 02 mm di amet er )  18 
AWG copper  or  t hi cker  wi r e r at ed f or  300- vol t  ser v i ce.

2. 6. 3   Cont r ol  Wi r i ng f or  Anal og Si gnal s

For  Cont r ol  Wi r i ng f or  Anal og Si gnal s,  pr ovi de 18 AWG ( 1. 02 mm di amet er )  18 
AWG or  t hi cker ,  copper ,  s i ngl e-  or  mul t i pl e- t wi st ed wi r e meet i ng t he 
f ol l owi ng r equi r ement s:

a.  mi ni mum 50 mm ( 2 i nch)  2 i nch l ay of  t wi st

b.  100 per cent  shi el ded pai r s

c.  at  l east  300- vol t  i nsul at i on

d.  each pai r  has a 20 AWG t i nned- copper  dr ai n wi r e and i ndi v i dual  over al l  
pai r  i nsul at i on

e.  cabl es have an over al l  al umi num- pol yest er  or  t i nned- copper  cabl e- shi el d 
t ape,  over al l  20 AWG t i nned- copper  cabl e dr ai n wi r e,  and over al l  cabl e 
insulation.

2. 6. 4   Power  Wi r i ng f or  Cont r ol  Devi ces

For  24- vol t  c i r cui t s,  pr ovi de i nsul at ed copper  18 AWG or  t hi cker  wi r e r at ed 
f or  300 VAC ser v i ce.   For  120- vol t  c i r cui t s,  pr ovi de 14 AWG or  t hi cker  
st r anded copper  wi r e r at ed f or  600- vol t  ser vi ce.

2. 6. 5   Transformers

Provide UL 5085- 3 appr oved t r ansf or mer s.   Sel ect  t r ansf or mer s s i zed so t hat  
t he connect ed l oad i s no gr eat er  t han 80 per cent  of  t he t r ansf or mer  r at ed 
capacity.

PART 3   EXECUTI ON

[ 3. 1   EXI STI NG CONDI TI ONS

**************************************************************************
NOTE:   For  r enovat i on or  r et r of i t s  keep t hi s 
par agr aph deal i ng wi t h exi st i ng condi t i ons.  For  new 
const r uct i ons exi st i ng condi t i ons gener al l y does not  
appl y and t hi s par agr aph can be r emoved.  
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{ NAVY WI TH ACCEPTANCE ENGI NEER}
For  Navy pr oj ect s wi t h an Accet pance Engi neer ,  t he 
Exi st i ng Condi t i ons r epor t  i s  not  r equi r ed.   The 
NAVY WI TH ACCEPTANCE ENGI NEER t ai l or i ng opt i on has 
been sel ect ed f or  t hi s pr oj ect ,  so r emove t he 
EXI STI NG CONDI TI ONS r equi r ement .
{ / NAVY WI TH ACCEPTANCE ENGI NEER}

I ndi cat e t he r equi r ed number  of  copi es of  t he 
Exi st i ng Condi t i ons Repor t .

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

3. 1. 1   Exi st i ng Condi t i ons Sur vey 

Per f or m a f i el d sur vey,  i ncl udi ng t est i ng and i nspect i on of  t he equi pment  
t o be cont r ol l ed and submi t  an Exi st i ng Condi t i ons Repor t  document i ng t he 
cur r ent  st at us and i t s i mpact  on t he Cont r act or ' s abi l i t y  t o meet  t hi s 
speci f i cat i on.   For  t hose i t ems consi der ed nonf unct i onal ,  document  t he 
def i nci ency i n t he r epor t  i ncl udi ng expl anat i on of  t he def i c i enci es and 
est i mat ed cost s t o cor r ect  t he def i c i enci es.   As par t  of  t he r epor t ,  def i ne 
t he schedul ed need dat e f or  connect i on t o exi st i ng equi pment .   Make wr i t t en 
r equest s and obt ai n Gover nment  appr oval  pr i or  t o di sconnect i ng any cont r ol s 
and obt ai ni ng equi pment  downt i me.

Submi t  [ f our ] [ _____]  copi es of  t he Exi st i ng Condi t i ons Repor t .

3. 1. 2   Exi st i ng Equi pment  Downt i me

Make wr i t t en r equest s and obt ai n Gover nment  appr oval  pr i or  t o di sconnect i ng 
any cont r ol s and obt ai ni ng equi pment  downt i me.

3. 1. 3   Exi st i ng Cont r ol  Syst em Devi ces

I nspect ,  cal i br at e,  and adj ust  as necessar y t o pl ace i n pr oper  wor k i ng 
or der  al l  exi st i ng devi ces whi ch ar e t o be r eused.

] 3. 2   INSTALLATION

Ful l y i nst al l  and t est  t he cont r ol  syst em i n accor dance Sect i on 23 09 13 
I NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC,  { LNS or  NI AGARA LONWORKS}
Sect i on 23 09 23. 01 LONWORKS DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / LNS or  NI AGARA LONWORKS} { BACNET or  NI AGARA BACNET}
Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND OTHER 
BUI LDI NG CONTROL SYSTEMS{ / BACNET or  NI AGARA BACNET} ,  and t hi s Sect i on.  

3. 2. 1   Di el ect r i c  I sol at i on

Pr ovi de di el ect r i c  i sol at i on wher e di ssi mi l ar  met al s ar e used f or  
connect i on and suppor t .   I nst al l  cont r ol  syst em i n a mat t er  t hat  pr ovi des 
c l ear ance f or  cont r ol  syst em mai nt enance by mai nt ai ni ng access space 
r equi r ed t o cal i br at e,  r emove,  r epai r ,  or  r epl ace cont r ol  syst em devi ces.   
I nst al l  cont r ol  syst em such t hat  i t  does not  i nt er f er e wi t h t he c l ear ance 
r equi r ement s f or  mechani cal  and el ect r i cal  syst em mai nt enance.

3. 2. 2   Penet r at i ons i n Bui l di ng Ext er i or

Make al l  penet r at i ons t hr ough and mount i ng hol es i n t he bui l di ng ext er i or  
watertight.
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3. 2. 3   Devi ce Mount i ng Cr i t er i a

I nst al l  devi ces i n accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and 
as i ndi cat ed and shown.   Pr ovi de a weat her shi el d f or  al l  devi ces i nst al l ed 
out door s.   Pr ovi de c l ear ance f or  cont r ol  syst em mai nt enance by mai nt ai ni ng 
access space r equi r ed t o cal i br at e,  r emove,  r epai r ,  or  r epl ace cont r ol  
syst em devi ces.   Pr ovi de c l ear ance f or  mechani cal  and el ect r i cal  syst em 
mai nt enance;   do not  not  i nt er f er e wi t h t he c l ear ance r equi r ement s f or  
mechani cal  and el ect r i cal  syst em mai nt enance.

3. 2. 4   Label s and Tags

Key al l  l abel s and t ags t o t he uni que i dent i f i er s shown on t he As- Bui l t  
dr awi ngs.  For  l abel s ext er i or  t o pr ot ect i ve encl osur es pr ovi de engr aved 
pl ast i c l abel s mechani cal l y at t ached t o t he encl osur e or  DDC Har dwar e.   
Label s i nsi de pr ot ect i ve encl osur es may be at t ached usi ng adhesi ve,  but  
must  not  be hand wr i t t en.  For  t ags,  pr ovi de pl ast i c or  met al  t ags 
mechani cal l y at t ached di r ect l y t o each devi ce or  at t ached by a met al  chai n 
or  wi r e.  

a.   Label  al l  Encl osur es and DDC Har dwar e.

b.   Tag Ai r f l ow measur ement  ar r ays ( AFMA)  wi t h f l ow r at e r ange f or  s i gnal  
out put  r ange,  duct  s i ze,  and pi t ot  t ube AFMA f l ow coef f i c i ent .

c.   Tag duct  st at i c pr essur e t aps at  t he l ocat i on of  t he pr essur e t ap

3. 2. 5   SURGE PROTECTI ON

3. 2. 5. 1   Power - Li ne Sur ge Pr ot ect i on

Pr ot ect  equi pment  connect ed t o AC ci r cui t s t o wi t hst and power - l i ne sur ges 
i n accor dance wi t h I EEE C62. 41.   Do not  use f uses f or  sur ge pr ot ect i on.

3. 2. 5. 2   Sur ge Pr ot ect i on f or  Tr ansmi t t er  and Cont r ol  Wi r i ng

**************************************************************************
NOTE:   Det er mi ne i f  any addi t i onal  i nput s or  out put s 
r equi r e sur ge pr ot ect i on and show t he r equi r ement  
f or  t hem on t he dr awi ngs.

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

Pr ot ect  DDC har dwar e agai nst  or  pr ovi ded DDC har dwar e capabl e of  
wi t hst andi ng sur ges i nduced on cont r ol  and t r ansmi t t er  wi r i ng i nst al l ed 
out door s and as shown.   Pr ot ect  equi pment  agai nnst  t he f ol l owi ng t wo 
waveforms:

a.   A wavef or m wi t h a 10- mi cr osecond r i se t i me,  a 1000- mi cr osecond decay 
t i me and a peak cur r ent  of  60 amps.

b.   A wavef or m wi t h an 8- mi cr osecond r i se t i me,  a 20- mi cr osecond decay t i me 
and a peak cur r ent  of  500 amper es.

3. 2. 6   Basi c Cyber secur i t y Requi r ement s

3. 2. 6. 1   Passwords

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

SECTI ON 23 09 00  Page 48



NOTE:   Pr ovi de a POC f or  passwor d coor di nat i on.   
Thi s wi l l  gener al l y  be a super vi sor  or  ot her  seni or  
member  of  t he pr oj ect  s i t e mai nt enance or gani zat i on.

Thi s r epor t  i s  r equi r ed t o be del i ver ed as har dcopy 
i n a seal ed envel ope t o keep passwor ds mor e 
confidential.

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

For  al l  devi ces wi t h a passwor d,  change t he passwor d f r om t he def aul t  
passwor d.   Do not  use t he same passwor d f or  mor e t han one devi ce.   
Coor di nat e sel ect i on of  passwor ds wi t h [ _____] .   Pr ovi de a Passwor d Summar y 
Repor t  document i ng t he passwor d f or  each devi ce and descr i bi ng t he 
pr ocedur e t o change t he passwor d f or  each devi ce.

Pr ovi de [ t wo] [ _____]  har dcopi es of  t he Passwor d Summar y Repor t ,  each copy 
i n i t s  own seal ed envel ope.  

3. 2. 6. 2   Wi r el ess Capabi l i t y

Unl ess ot her wi se i ndi cat ed,  di sabl e wi r el ess capabi l i t y  ( i ncl udi ng but  not  
l i mi t ed t o r adi o f r equency ( RF) ,  i nf r ar ed and opt i cal )  f or  al l  devi ces wi t h 
wi r el ess capabi l i t y .   Opt i cal  and i nf r ar ed capabi l i t i es may be di sabl ed v i a 
a per manent l y af f i xed opaque cover  pl at e.   Passwor d pr ot ect i ng a wi r el ess 
connect i ons does not  meet  t hi s r equi r ement ;  t he wi r el ess capabi l i t y  must  be 
disabled.

3. 2. 6. 3   I P Net wor k Physi cal  Secur i t y

I nst al l  al l  I P Net wor k medi a i n condui t .   I nst al l  al l  I P devi ces i ncl udi ng 
but  not  l i mi t ed t o I P- enabl ed DDC har dwar e and I P Net wor k Har dwar e i n 
l ockabl e encl osur es.

3. 3   DRAWI NGS AND CALCULATI ONS

**************************************************************************
NOTE:   Most  cont r act or  dr awi ngs ar e updat ed Cont r act  
Dr awi ngs.   Ther ef or e,  i t  i s  i mpor t ant  t hat  t he 
cont r act  dr awi ng package i s compl et e.  

Dr awi ng package cont ent  i s  di scussed i n UFC 3- 410- 02 
and UFC 3- 410- 07.   Templ at e dr awi ngs ar e avai l abl e 
onl i ne t hr ough a l i nk i n t he UFGS gr aphi c t abl e of  
cont ent s at  
REF=https://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf>https://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

Many r equi r ement s i n t hi s speci f i cat i on r ef er  t o t he 
Poi nt s Schedul es so i t  i s  cr i t i cal  t hat  compl et e 
Poi nt s Schedul es ar e par t  of  t he Cont r act  Dr awi ngs.

A Ri ser  Di agr am i s not  a r equi r ed par t  of  t he 
Cont r act  Dr awi ngs but  you may wi sh t o i ncl ude a 
Ri ser  Di agr am i n t he cont r act  dr awi ngs t o show 
pr oj ect  speci f i c  r equi r ement s such as DDC Har dwar e 
l ocat i ons et c.

Sel ect  a dr awi ng s i ze,  ( appr ox 279x432 mm 11x17 i nch 
or  557x860 mm 22x34 i nch)  or  t o l eave t o l eave i t  up 
t o t he Cont r act or .
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Sel ect  an el ect r oni c submi t t al  f or mat  i n 
coor di nat i on wi t h t he pr oj ect  s i t e.   Be sur e t o 
r equi r e dr awi ngs i n a f or mat  t hat  i s  usabl e by t he 
s i t e mai nt enance st af f .   Thi s may r equi r e i ncl udi ng 
mul t i pl e f or mat  r equi r ement s her e.

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

Pr ovi de dr awi ngs i n t he f or m and ar r angement  i ndi cat ed and shown.   Use t he 
same abbr evi at i ons,  symbol s,  nomencl at ur e and i dent i f i er s shown.   Assi gn a 
uni que i dent i f i er  as shown t o each cont r ol  syst em el ement  on a dr awi ng.   
When packagi ng dr awi ngs,  gr oup schedul es by syst em.  When space al l ows,  i t  
i s  per mi ssi bl e t o i ncl ude mul t i pl e schedul es f or  t he same syst em on a 
s i ngl e sheet .  Except  f or  dr awi ngs cover i ng al l  syst ems,  do not  put  
i nf or mat i on f or  di f f er ent  syst ems on t he same sheet .   

Submi t  har dcopy dr awi ngs on [ I SO A1 841 by 594 mm 34 by 22 i nches] [ or ] [ A3 
420 by 297 mm 17 by 11 i nches]  sheet s,  and el ect r oni c dr awi ngs i n PDF and 
i n [ Aut oCAD] [ Mi cr ost at i on] [ Bent l ey BI M V8] [ Aut odesk Revi t  2013]  f or mat .   I n 
addi t i on,  submi t  el ect r oni c dr awi ngs i n edi t abl e Excel  f or mat  f or  al l  
dr awi ngs t hat  ar e t abul ar ,  i ncl udi ng but  not  l i mi t ed t o t he Poi nt  Schedul e 
and Equi pment  Schedul e.

a.   Submi t  DDC Cont r act or  Desi gn Dr awi ngs consi st i ng of  each dr awi ng 
i ndi cat ed wi t h pr e- cont r uct i on i nf or mat i on depi ct i ng t he i nt ended 
cont r ol  syst em desi gn and pl ans.   Submi t  DDC Cont r act or  Desi gn Dr awi ngs 
as a s i ngl e compl et e package:   [ _____]  har d copi es and [ _____]  copi es 
on CD- ROM.  

b.   Submi t  Dr af t  As- Bui l t  Dr awi ngs consi st i ng of  each dr awi ng i ndi cat ed  
updat ed wi t h as- bui l t  dat a f or  t he syst em pr i or  t o PVT.   Submi t  Dr af t  
As- Bui l t  Dr awi ngs as a s i ngl e compl et e package:   [ _____]  har d copi es 
and [ _____]  copi es on CD- ROM.    

c.   Submi t  Fi nal  As- Bui l t  Dr awi ngs consi st i ng of  each dr awi ng i ndi cat ed 
updat ed wi t h al l  f i nal  as- bui l t  dat a.  Fi nal  As- Bui l t  Dr awi ngs as a 
s i ngl e compl et e package:   [ _____]  har d copi es and [ _____]  copi es on 
CD-ROM.

3. 3. 1   Sampl e Dr awi ngs

Sampl e dr awi ngs i n el ect r oni c f or mat  ar e avai l abl e v i a a l i nk i n t he 
" Gr aphi cal  Tabl e of  Cont ent s"  onl i ne at :   
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf .   These dr awi ngs may pr ove 
usef ul  i n demonst r at i ng expect ed dr awi ng f or mat t i ng and exampl e cont ent   
and ar e pr ovi ded f or  i l l ust r at i ve pur poses onl y.   Not e t hat  t hese dr awi ngs 
do not  meet  t he cont ent  r equi r ement s of  t hi s Sect i on and must  be compl et ed 
t o meet  pr oj ect  r equi r ement s.

3. 3. 2   Dr awi ng I ndex and Legend

Pr ovi de an HVAC Cont r ol  Syst em Dr awi ng I ndex showi ng t he name and number  of  
t he bui l di ng,  mi l i t ar y s i t e,  St at e or  ot her  s i mi l ar  desi gnat i on,  and 
Count r y.   I n t he Dr awi ng I ndex,  l i s t  al l  Cont r act or  Desi gn Dr awi ngs,  
i ncl udi ng t he dr awi ng number ,  sheet  number ,  dr awi ng t i t l e,  and comput er  
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f i l ename when used.   I nt  he Desi gn Dr awi ng Legend,  show and descr i be al l  
symbol s,  abbr evi at i ons and acr onyms used on t he Desi gn Dr awi ngs.   Pr ovi de a 
s i ngl e I ndex and Legend f or  t he ent i r e dr awi ng package.  

3. 3. 3   Ther most at  and Occupancy Sensor  Schedul e

Pr ovi de a t her most at  and occupancy sensor  schedul e cont ai ni ng each 
t her most at ' s  uni que i dent i f i er ,  r oom i dent i f i er  and cont r ol  f eat ur es and 
f unct i ons as shown.   Pr ovi de a s i ngl e t her most at  and occupancy sensor  
schedul e f or  t he ent i r e pr oj ect .

3. 3. 4   Val ve Schedul e

Pr ovi de a val ve schedul e cont ai ni ng each val ve' s uni que i dent i f i er ,  s i ze,  
f l ow coef f i c i ent  Kv ( Cv) ,  pr essur e dr op at  speci f i ed f l ow r at e,  spr i ng 
r ange,  posi t i ve posi t i oner  r ange,  act uat or  s i ze,  c l ose- of f  pr essur e t o 
t or que dat a,  di mensi ons,  and access and cl ear ance r equi r ement s dat a.   I n 
t he val ve schedul e i ncl ude act uat or  sel ect i on dat a suppor t ed by 
cal cul at i ons of  t he f or ce r equi r ed t o move and seal  t he val ve,  access and 
cl ear ance r equi r ement s.   Pr ovi de a s i ngl e val ve schedul e f or  t he ent i r e 
project.

3. 3. 5   Damper  Schedul e

Pr ovi de a damper  schedul e cont ai ni ng each damper ' s  uni que i dent i f i er ,  t ype 
( opposed or  par al l el  bl ade) ,  nomi nal  and act ual  s i zes,  or i ent at i on of  axi s 
and f r ame,  di r ect i on of  bl ade r ot at i on,  act uat or  s i ze and spr i ng r anges,  
oper at i on r at e,  posi t i ve posi t i oner  r ange,  l ocat i on of  act uat or s and damper  
end swi t ches,  ar r angement  of  sect i ons i n mul t i - sect i on damper s,  and met hods 
of  connect i ng damper s,  act uat or s,  and l i nkages.   I ncl ude t he AMCA 511 
maxi mum l eakage r at e at  t he oper at i ng st at i c- pr essur e di f f er ent i al  f or  each 
damper  i n t he Damper  Schedul e.   Pr ovi de a s i ngl e damper  schedul e f or  t he 
ent i r e pr oj ect .

3. 3. 6   Pr oj ect  Summar y Equi pment  Schedul e

Pr ovi de a pr oj ect  summar y equi pment  schedul e cont ai ni ng t he manuf act ur er ,  
model  number ,  par t  number  and descr i pt i ve name f or  each cont r ol  devi ce,  
har dwar e and component  pr ovi ded under  t hi s speci f i cat i on.   Pr ovi de a s i ngl e 
pr oj ect  equi pment  schedul e f or  t he ent i r e pr oj ect .

3. 3. 7   Equi pment  Schedul e

Pr ovi de syst em equi pment  schedul es cont ai ni ng t he uni que i dent i f i er ,  
manuf act ur er ,  model  number ,  par t  number  and descr i pt i ve name f or  each 
cont r ol  devi ce,  har dwar e and component  pr ovi ded under  t hi s speci f i cat i on.   
Pr ovi de a separ at e equi pment  schedul e f or  each HVAC syst em.

3. 3. 8   Occupancy Schedul e

Pr ovi de an occupancy schedul e dr awi ng cont ai ni ng t he same f i el ds as t he 
occupancy schedul e Cont r act  Dr awi ng wi t h Cont r act or  updat ed i nf or mat i on.  
Pr ovi de a s i ngl e occupancy schedul e f or  t he ent i r e pr oj ect .

3. 3. 9   DDC Har dwar e Schedul e

Pr ovi de a s i ngl e DDC Har dwar e Schedul e f or  t he ent i r e pr oj ect  and i ncl udi ng 
f ol l owi ng i nf or mat i on f or  each devi ce.
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3. 3. 9. 1   DDC Har dwar e I dent i f i er

The Uni que DDC Har dwar e I dent i f i er  f or  t he devi ce.

3. 3. 9. 2   HVAC Syst em

The syst em " name"  used t o i dent i f y a speci f i c  syst em ( t he name used on t he 
syst em schemat i c dr awi ng f or  t hat  syst em) .   

{ NI AGARA LONWORKS or  LNS} 3. 3. 9. 3   Net wor k Addr ess

The LonWor ks Domai n,  Subnet  and Node addr ess f or  t he devi ce.

3. 3. 9. 4   Uni que Node I D

The Uni que 48- bi t  Node I D associ at ed wi t h t he devi ce.   ( Al so r ef er r ed t o as 
t he Neur on I D f or  some devi ces)

{ / NI AGARA LONWORKS or  LNS}

{ NI AGARA BACNET or  BACNET} 3. 3. 9. 5   Devi ce Obj ect  I dent i f i er

The Devi ce Obj ect  I dent i f i er :   The Obj ect _I dent i f i er  of  t he Devi ce Obj ect

3. 3. 9. 6   Net wor k Number

The Net wor k Number  f or  t he devi ce.

3. 3. 9. 7   MAC Addr ess

The MAC Addr ess f or  t he devi ce

3. 3. 9. 8   BTL Li st i ng

The BTL Li st i ng of  t he devi ce.   I f  t he devi ce i s l i s t ed under  mul t i pl e BTL 
Pr of i l es,  i ndi cat e t he pr of i l e t hat  mat ches t he use and conf i gur at i on of  
t he devi ce as i nst al l ed.

3. 3. 9. 9   Pr opr i et ar y Ser v i ces I nf or mat i on

I f  t he devi ce uses non- st andar d ASHRAE 135 ser vi ces as def i ned and 
per mi t t ed i n Sect i on 23 09 23. 02 BACNET DI RECT DI GI TAL CONTROL FOR HVAC AND 
OTHER BUI LDI NG CONTROL SYSTEMS,  i ndi cat e t hat  t he devi ce uses non- st andar d 
ser vi ces and i nc l ude a descr i pt i on of  al l  non- st andar d ser vi ces used.   
Descr i be usage and cont ent  such t hat  a devi ce f r om anot her  vendor  can 
i nt er oper at e wi t h t he devi ce usi ng t he non- st andar d ser vi ce.   Pr ovi de 
descr i pt i ons wi t h suf f i c i ent  det ai l  t o al l ow a devi ce f r om a di f f er ent  
manuf act ur er  t o be pr ogr ammed t o bot h r ead and wr i t e t he non- st andar d 
ser vi ce r equest :  

a.   r ead:  i nt er pr et  t he dat a cont ai ned i n t he non- st andar d ser vi ce 
and;

b.   wr i t e:  gi ven s i mi l ar  dat a,  gener at e t he appr opr i at e non- st andar d 
ser vi ce r equest .

3. 3. 9. 10   Al ar mi ng I nf or mat i on

I ndi cat e whet her  t he devi ce i s used f or  al ar m gener at i on,  and whi ch t ypes 
of  al ar m gener at i on t he devi ce i mpl ement s:   i nst r i nsi c,  l ocal  al gor i t hmi c,   
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r emot e al gor i t hmi c.

3. 3. 9. 11   Schedul i ng I nf or mat i on

I ndi cat e whet her  t he devi ce i s used f or  schedul i ng.

3. 3. 9. 12   Tr endi ng I nf or mat i on

I ndi cat e whet her  t he devi ce i s used f or  t r endi ng,  and i ndi cat e i f  t he 
devi ce i s used t o t r end l ocal  val ues,  r emot e val ues,  or  bot h.

{ / NI AGARA BACNET or  BACNET}

{ NI AGARA LONWORKS or  NI AGARA BACNET} 3. 3. 9. 13   Ni agar a St at i on I D

The Ni agar a St at i on I D f or  each Ni agar a Fr amewor k Super vi sor y Gat eway
{ / NI AGARA LONWORKS or  NI AGARA BACNET}

3. 3. 10   Poi nt s Schedul e

Pr ovi de a Poi nt s Schedul e i n t abul ar  f or m f or  each HVAC syst em,  wi t h t he 
i ndi cat ed col umns and wi t h each r ow r epr esent i ng a har dwar e poi nt ,  net wor k 
poi nt  or  conf i gur at i on poi nt  i n t he syst em.   

a.   When a Poi nt s Schedul e was i ncl uded i n t he Cont r act  Dr awi ng package,  
use t he same f i el ds as t he Cont r act  Dr awi ng wi t h updat ed i nf or mat i on i n 
addi t i on t o t he i ndi cat ed f i el ds.  

b.   When Poi nt  Schedul es ar e i ncl uded i n t he cont r act  package,  i t ems 
r equi r i ng cont r act or  ver i f i cat i on or  i nput  have been shown i n angl e 
br acket s ( " <"  and " >" ) ,  such as <___> f or  a r equi r ed ent r y or  <val ue> 
f or  a val ue r equi r i ng conf i r mat i on.   Compl et e al l  i t ems i n br acket s as 
wel l  as any bl ank cel l s.   Do not  modi f y val ues whi ch ar e not  i n 
br acket s wi t hout  appr oval .   

Poi nt s Schedul e Col umns must  i ncl ude:

3. 3. 10. 1   Poi nt  Name

The abbr evi at ed name f or  t he poi nt  usi ng t he i ndi cat ed nami ng convent i on.

3. 3. 10. 2   Description

A br i ef  f unct i onal  descr i pt i on of  t he poi nt  such as " Suppl y Ai r  
Temperature".

3. 3. 10. 3   DDC Har dwar e I dent i f i er

The Uni que DDC Har dwar e I dent i f i er  shown on t he DDC Har dwar e Schedul e and 
used acr oss al l  dr awi ngs f or  t he DDC Har dwar e cont ai ni ng t he poi nt .

3. 3. 10. 4   Settings

The val ue and uni t s of  any set poi nt s,  conf i gur ed set poi nt s,  conf i gur at i on 
par amet er s,  and set t i ngs r el at ed t o each poi nt .

3. 3. 10. 5   Range

The r ange of  val ues,  i ncl udi ng uni t s,  associ at ed wi t h t he poi nt ,  i ncl udi ng 
but  not  l i mi t ed t o a zone t emper at ur e set poi nt  adj ust ment  r ange,  a sensor  
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measur ement  r ange,  occupancy val ues f or  an occupancy i nput ,  or  t he st at us 
of  a saf et y.

3. 3. 10. 6   I nput  or  Out put  ( I / O)  Type

The t ype of  i nput  or  out put  s i gnal  associ at ed wi t h t he poi nt .   Use t he 
f ol l owi ng abbr evi at i ons f or  ent i r es i n t hi s col umn:

a.   AI :   The val ue comes f r om a har dwar e ( physi cal )  Anal og I nput  

b.   AO:  The val ue i s out put  as a har dwar e ( physi cal )  Anal og Out put

c.   BI :   The val ue comes f r om a har dwar e ( physi cal )  Bi nar y I nput

d.   BO:  The val ue i s out put  as a har dwar e ( physi cal )  Bi nar y Out put

e.   PULSE:  The val ue comes f r om a har dwar e ( physi cal )  Pul se Accumul at or  
Input

f .   NET- I N:   The val ue i s pr ovi ded f r om t he net wor k ( gener al l y  f r om anot her  
devi ce) .   Use t hi s ent r y onl y when t he val ue i s r ecei ved f r om anot her  
devi ce as par t  of  schedul i ng or  as par t  of  a sequence of  oper at i on,  not  
when t he val ue i s r ecei ved on t he net wor k f or  super vi sor y f unct i ons 
such as t r endi ng,  al ar mi ng,  over r i de or  di spl ay at  a user  i nt er f ace.

g.   NET- OUT:  The val ue i s pr ovi ded t o anot her  cont r ol l er  over  t he net wor k.   
Use t hi s ent r y onl y when t he val ue i s t r ansmi t t ed t o anot her  devi ce as 
par t  of  schedul i ng or  as par t  of  a sequence of  oper at i on,  not  when t he 
val ue i s t r ansmi t t ed on t he net wor k f or  super vi sor y f unct i ons such as 
t r endi ng,  al ar mi ng,  over r i de or  di spl ay at  a user  i nt er f ace.

{ BACNET or  NI AGARA BACNET} 3. 3. 10. 7   Obj ect  and Pr oper t y I nf or mat i on

The Obj ect  Type and I nst ance Number  f or  t he Obj ect  associ at ed wi t h t he 
poi nt .   I f  t he val ue of  t he poi nt  i s  not  i n t he Pr esent _Val ue Pr oper t y,  
t hen al so pr ovi de t he Pr oper t y I D f or  t he Pr oper t y cont ai ni ng t he val ue of  
t he poi nt .   Any poi nt  t hat  i s  di spl ayed at  t he f r ont  end or  on an LDP,  i s 
t r ended,  i s  used by anot her  devi ce on t he net wor k,  or  has an al ar m 
condi t i on must  be document ed her e.

{ / BACNET or  NI AGARA BACNET}

{ LNS or  NI AGARA LONWORKS} 3. 3. 10. 8   Pr i mar y Poi nt  I nf or mat i on:  SNVT Name

The name of  t he SNVT used f or  t he poi nt .  Any poi nt  t hat  i s  di spl ayed at  t he 
f r ont  end or  on an LDP,  i s t r ended,  i s  used by anot her  devi ce on t he 
net wor k,  or  has an al ar m condi t i on must  be document ed her e.

3. 3. 10. 9   Pr i mar y Poi nt  I nf or mat i on:  SNVT Type

The SNVT t ype used by t he poi nt .   Pr ovi de t hi s i nf or mat i on whenever  SNVT 
Name i s r equi r ed.

{ / LNS or  NI AGARA LONWORKS}

{ NI AGARA BACNET or  NI AGARA LONWORKS} 3. 3. 10. 10   Ni agar a St at i on I D

The Ni agar a St at i on I D of  t he Ni agar a Fr amewor k Super vi sor y Gat eway t he 
poi nt  i s  mapped i nt o.  { / NI AGARA BACNET or  NI AGARA LONWORKS}
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{ BACNET or  NI AGARA BACNET} 3. 3. 10. 11   Net wor k Dat a Exchange I nf or mat i on ( Get s 
Dat a Fr om,  Sends Dat a To)

Pr ovi de t he DDC Har dwar e I dent i f i er  of  ot her  DDC Har dwar e t he poi nt  i s  
shar ed wi t h.

{ / BACNET or  NI AGARA BACNET}

{ BACNET or  NI AGARA BACNET} 3. 3. 10. 12   Over r i de I nf or mat i on ( Obj ect  Type and 
I nst ance Number )

For  each poi nt  r equi r i ng an Over r i de{ NI AGARA BACNET}  and not  r esi di ng i n a 
Ni agar a Fr amewor k Super vi sor y Gat eway{ / NI AGARA BACNET} ,  i ndi cat e i f  t he 
Obj ect  f or  t he poi nt  i s  Commandabl e or ,  i f  t he use of  a separ at e Obj ect  was 
speci f i cal l y  appr oved by t he Cont r act i ng Of f i cer ,  pr ovi de t he Obj ect  Type 
and I nst ance Number  of  t he Obj ect  t o be used i n over r i di ng t he poi nt .  

{ / BACNET or  NI AGARA BACNET}

{ LNS or  NI AGARA LONWORKS} 3. 3. 10. 13   Over r i de I nf or mat i on ( SNVT Name and Type)

For  each poi nt  r equi r i ng an Over r i de{ NI AGARA LONWORKS}  and not  r esi di ng i n 
a Ni agar a Fr amewor k Super vi sor y Gat eway{ / NI AGARA LONWORKS} ,  i ndi cat e t he 
SNVT Name and SNVT Type of  t he net wor k var i abl e used f or  t he over r i de.

{ / LNS or  NI AGARA LONWORKS}

{BACNET}3. 3. 10. 14   Tr end Obj ect  I nf or mat i on

For  each poi nt  r equi r i ng a t r end,  i ndi cat e i f  t he t r end i s Local  or  Remot e,  
t he t r end Obj ect  t ype and t he t r end Obj ect  i nst ance number .   For  r emot e 
t r ends pr ovi de t he DDC Har dwar e I dent i f i er  f or  t he devi ce cont ai ni ng t he 
t r end Obj ect  i n t he Poi nt s Schedul e not es.

{/BACNET}

{ BACNET or  NI AGARA BACNET} 3. 3. 10. 15   Al ar m I nf or mat i on

I ndi cat e t he Al ar m Gener at i on Type{BACNET},  Event  Enr ol l ment  Obj ect  
I nst ance Number ,  {/BACNET}  and Not i f i cat i on Cl ass Obj ect  I nst ance Number  
f or  each poi nt  r equi r i ng an al ar m.   ( Not e t hat  not  al l  al ar ms wi l l  have 
{ NI AGARA BACNET} a Not i f i cat i on Cl ass Obj ect { / NI AGARA BACNET} {BACNET} Event  
Enr ol l ment  Obj ect s{/BACNET} .

{ / BACNET or  NI AGARA BACNET}

3. 3. 10. 16   Conf i gur at i on I nf or mat i on

I ndi cat e t he means of  conf i gur at i on associ at ed wi t h each poi nt .   {NIAGARA 
BACNET or  NI AGARA LONWORKS} For  poi nt s i n a Ni agar a Fr amewor k Super vi sor y 
Gat eway,  i ndi cat e t he poi nt  wi t hi n t he Ni agar a Fr amewor k Super vi sor y 
Gat eway used t o conf i gur e t he val ue.   For  ot her  poi nt s:
{ / NI AGARA BACNET or  NI AGARA LONWORKS}

{ BACNET or  NI AGARA BACNET} a.  For  Oper at or  Conf i gur abl e Poi nt s i ndi cat e BACnet  
Obj ect  and Pr oper t y i nf or mat i on ( Name,  Type,  I dent i f i er s)  cont ai ni ng 
t he conf i gur abl e val ue.   I ndi cat e whet her  t he pr oper t y i s  wr i t abl e 
al ways,  or  onl y when Out _Of _Ser vi ce i s TRUE.  

b.  For  Conf i gur abl e Poi nt s i ndi cat e t he BACnet  Obj ect  and Pr oper t y 
i nf or mat i on as f or  Oper at or  Conf i gur abl e poi nt s,  or  i dent i f i cat i on of  
t he conf i gur abl e set t i ngs f r om wi t hi n t he engi neer i ng sof t war e f or  t he 
devi ce or  i dent i f i cat i on of  t he har dwar e set t i ngs on t he devi ce.

{ / BACNET or  NI AGARA BACNET}
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{ LNS or  NI AGARA LONWORKS} a.   {LNS} I ndi cat e " Pl ug- I n"  i f  t he poi nt  i s  
conf i gur abl e v i a an LNS pl ug- i n. {/LNS}   { NI AGARA LONWORKS} Indicate 
" Ni agar a Fr amewor k Wi zar d"  i f  t he poi nt  i s  conf i gur abl e v i a a Ni agar a 
Fr amewor k Wi zar d.
{ / NI AGARA LONWORKS}

b.  I f  t he poi nt  i s  not  conf i gur abl e t hr ough {LNS} an LNS pl ug- i n{/LNS}
{ NI AGARA LONWORKS} a Ni agar a Fr amewor k Wi zar d{ / NI AGARA LONWORKS} , 
i ndi cat e t he net wor k var i abl e or  conf i gur at i on pr oper t y used t o 
conf i gur e t he val ue.  

{ / LNS or  NI AGARA LONWORKS}

3. 3. 11   Ri ser  Di agr am

The Ri ser  Di agr am of  t he Bui l di ng Cont r ol  Net wor k may be i n t abul ar  f or m,  
and must  show al l  DDC Har dwar e and al l  Net wor k Har dwar e,  i ncl udi ng net wor k 
t er mi nat or s.   For  each i t em,  pr ovi de t he uni que i dent i f i er ,  common 
descr i pt i ve name,  physi cal  sequent i al  or der  ( pr evi ous and next  devi ce on 
t he net wor k) ,  r oom i dent i f i er  and l ocat i on wi t hi n r oom.  A s i ngl e r i ser  
di agr am must  be submi t t ed f or  t he ent i r e syst em.

3. 3. 12   Cont r ol  Syst em Schemat i cs

Pr ovi de cont r ol  syst em schemat i cs i n t he same f or m as t he cont r ol  syst em 
schemat i c Cont r act  Dr awi ng wi t h Cont r act or  updat ed i nf or mat i on.   Pr ovi de a 
cont r ol  syst em schemat i c f or  each HVAC syst em.

3. 3. 13   Sequences of  Oper at i on[  I ncl udi ng Cont r ol  Logi c Di agr ams]

**************************************************************************
NOTE:  Requi r e Cont r ol  Logi c Di agr ams i f  t hey have
been i ncl uded i n t he cont r act  dr awi ng or  i f  t he 
i nt ent  i s  t o r equi r e t he cont r act or  t o devel op 
t hem.   I f  r equi r i ng cont r act or  t o devel op cont r ol  
l ogi c di agr ams pr ovi de at  l east  one sampl e t o 
est abl i sh f or mat .   I f  not  r equi r i ng cont r ol  l ogi c 
di agr ams r emove br acket ed t ext .

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

Pr ovi de HVAC cont r ol  syst em sequence of  oper at i on and [ cont r ol  l ogi c 
di agr ams]  i n t he same f or mat  as t he Cont r act  Dr awi ngs.   Wi t hi n t hese 
dr awi ngs,  r ef er  t o devi ces by t hei r  uni que i dent i f i er s.  Submi t  sequences of  
oper at i on[  and cont r ol  l ogi c di agr ams]  f or  each HVAC syst emm

3. 3. 14   Cont r ol l er ,  Mot or  St ar t er  and Rel ay Wi r i ng Di agr am

Pr ovi de cont r ol l er  wi r i ng di agr ams as f unct i onal  wi r i ng di agr ams whi ch show 
t he i nt er connect i on of  conduct or s and cabl es t o each cont r ol l er  and t o t he 
i dent i f i ed t er mi nal s of  i nput  and out put  devi ces,  st ar t er s and package 
equi pment .   Show necessar y j umper s and gr ound connect i ons and t he l abel s of  
al l  conduct or s.   I dent i f y sour ces of  power  r equi r ed f or  cont r ol  syst ems and 
f or  packaged equi pment  cont r ol  syst ems back t o t he panel  boar d c i r cui t  
br eaker  number ,  cont r ol l er  encl osur es,  magnet i c st ar t er ,  or  packaged 
equi pment  cont r ol  c i r cui t .   Show each power  suppl y and t r ansf or mer  not  
i nt egr al  t o a cont r ol l er ,  st ar t er ,  or  packaged equi pment .   Show t he 
connect ed vol t - amper e l oad and t he power  suppl y vol t - amper e r at i ng.   
Pr ovi de wi r i ng di agr ams f or  each HVAC syst em.
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3. 4   CONTROLLER TUNI NG

Tune each cont r ol l er  i n a manner  consi st ent  wi t h t hat  descr i bed i n t he 
ASHRAE FUN SI  ASHRAE FUN I P and i n t he manuf act ur er ' s i nst r uct i on manual .   
Tuni ng must  consi st  of  adj ust ment  of  t he pr opor t i onal ,  i nt egr al ,  and wher e 
appl i cabl e,  t he der i vat i ve ( PI D)  set t i ngs t o pr ovi de st abl e c l osed- l oop 
cont r ol .   Each l oop must  be t uned whi l e t he syst em or  pl ant  i s  oper at i ng at  
a hi gh gai n ( wor st  case)  condi t i on,  wher e hi gh gai n can gener al l y be 
def i ned as a l ow- f l ow or  l ow- l oad condi t i on.   Upon f i nal  adj ust ment  of  t he 
PI D set t i ngs,  i n r esponse t o a change i n cont r ol l er  set poi nt ,  t he 
cont r ol l ed var i abl e must  set t l e out  at  t he new set poi nt  wi t h no mor e t han 
t wo ( 2)  osci l l at i ons above and bel ow set poi nt .   Upon set t l i ng out  at  t he 
new set poi nt  t he cont r ol l er  out put  must  be st eady.   Wi t h t he except i on of  
nat ur al l y  s l ow pr ocesses such as zone t emper at ur e cont r ol ,  t he cont r ol l er  
must  set t l e out  at  t he new set poi nt  wi t hi n f i ve ( 5)  mi nut es.   Set  t he 
cont r ol l er  t o i t s  cor r ect  set poi nt  and r ecor d and submi t  t he f i nal  PI D 
conf i gur at i on set t i ngs wi t h t he O&M I nst r uct i ons and on t he associ at ed 
Poi nt s Schedul e.

3. 5   START-UP

3. 5. 1   St ar t - Up Test

Per f or m t he f ol l owi ng st ar t up t est s f or  each cont r ol  syst em t o ensur e t hat  
t he descr i bed cont r ol  syst em component s ar e i nst al l ed and f unct i oni ng per  
t hi s speci f i cat i on.

Adj ust ,  cal i br at e,  measur e,  pr ogr am,  conf i gur e,  set  t he t i me schedul es,  and 
ot her wi se per f or m al l  necessar y act i ons t o ensur e t hat  t he syst ems f unct i on 
as i ndi cat ed and shown i n t he sequence of  oper at i on and ot her  cont r act  
documents.

3. 5. 1. 1   Syst ems Check

An i t em- by- i t em check must  be per f or med f or  each HVAC syst em

3. 5. 1. 1. 1   St ep 1 -  Syst em I nspect i on

**************************************************************************
NOTE:   I f  t he speci f i cat i on has been edi t ed t o 
i ncl ude M&C Sof t war e ( f r om Sect i on 25 10 10 UTI LI TY 
MONI TORI NG AND CONTROL SYSTEM ( UMCS)  FRONT END AND 
I NTEGRATI ON) ,  i ncl ude t he r equi r ement  t o i nspect  M&C 
Cl i ent s t o make sur e t hey di spl ay shut down 
condi t i ons.   Ot her wi se,  r emove t he br acket ed t ext  
r ef er r i ng t o M&C Cl i ent

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

Wi t h t he syst em i n unoccupi ed mode and wi t h f an hand- of f - aut o swi t ches i n 
t he OFF posi t i on,  ver i f y t hat  power  and mai n ai r  ar e avai l abl e wher e 
r equi r ed and t hat  al l  out put  devi ces ar e i n t hei r  f ai l saf e and nor mal  
posi t i ons.   I nspect  each l ocal  di spl ay panel  [ and each M&C Cl i ent ]  t o 
ver i f y t hat  al l  di spl ays i ndi cat e shut down condi t i ons.

3. 5. 1. 1. 2   St ep 2 -  Cal i br at i on Accur acy Check

Per f or m a t wo- poi nt  accur acy check of  t he cal i br at i on of  each HVAC cont r ol  
syst em sensi ng el ement  and t r ansmi t t er  by compar i ng t he val ue f r om t he t est  
i nst r ument  t o t he net wor k val ue pr ovi ded by t he DDC Har dwar e.   Use di gi t al  

SECTI ON 23 09 00  Page 57



i ndi cat i ng t est  i nst r ument s,  such as di gi t al  t her momet er s,  mot or - dr i ven 
psychr omet er s,  and t achomet er s.   Use t est  i nst r ument s wi t h accur acy at  
l east  t wi ce as accur at e as t he speci f i ed sensor  accur acy and wi t h 
cal i br at i on t r aceabl e t o Nat i onal  I nst i t ut e of  St andar ds and Technol ogy 
st andar ds.   Check one t he f i r st  check poi nt  i n t he bot t om one- t hi r d of  t he 
sensor  r ange,  and t he second i n t he t op one- t hi r d of  t he sensor  r ange.   
Ver i f y t hat  t he sensi ng el ement - t o- DDC r eadout  accur aci es at  t wo poi nt s ar e 
wi t hi n t he speci f i ed pr oduct  accur acy t ol er ances,  and i f  not  r ecal i br at e or  
r epl ace t he devi ce and r epeat  t he cal i br at i on check.

3. 5. 1. 1. 3   St ep 3 -  Act uat or  Range Check

Wi t h t he syst em r unni ng,  appl y a s i gnal  t o each act uat or  t hr ough t he DDC 
Har dwar e cont r ol l er .   Ver i f y pr oper  oper at i on of  t he act uat or s and 
posi t i oner s f or  al l  act uat ed devi ces and r ecor d t he s i gnal  l evel s f or  t he 
ext r eme posi t i ons of  each devi ce.   Var y t he s i gnal  over  i t s  f ul l  r ange,  and 
ver i f y t hat  t he act uat or s t r avel  f r om zer o st r oke t o f ul l  s t r oke wi t hi n t he 
s i gnal  r ange.   Wher e appl i cabl e,  ver i f y t hat  al l  sequenced act uat or s move 
f r om zer o st r oke t o f ul l  s t r oke i n t he pr oper  di r ect i on,  and move t he 
connect ed devi ce i n t he pr oper  di r ect i on f r om one ext r eme posi t i on t o t he 
ot her .   For  val ve act uat or s and damper  act uat or s,  per f or m t he act uat or  
r ange check under  nor mal  syst em pr essur es.

3. 5. 1. 2   Weat her  Dependent  Test

Per f or m weat her  dependent  t est  pr ocedur es i n t he appr opr i at e c l i mat i c 
season.

3. 5. 2   St ar t - Up Test i ng Repor t

Submi t  [ 4]  [ _____]  copi es of  t he St ar t - Up Test i ng Repor t .   The r epor t  may 
be submi t t ed as a Techni cal  Dat a Package document i ng t he r esul t s of  t he 
t est s per f or med and cer t i f y i ng t hat  t he syst em i s i nst al l ed and f unct i oni ng 
per  t hi s speci f i cat i on,  and i s r eady f or  t he Per f or mance Ver i f i cat i on Test  
(PVT).

{LNS} 3. 5. 3   Dr af t  LNS Dat abase

Upon compl et i on of  t he St ar t - Up Test ,  submi t  t he Dr af t  LNS Dat abase 
r ef l ect i ng t he syst em as i nst al l ed and conf i gur ed at  t he compl et i on of  t he 
St ar t - Up and St ar t - Up- Test i ng.   The Dr af t  LNS Dat abase must  be a compl et e,  
f ul l y  commi ssi oned LNS dat abase f or  t he compl et e cont r ol  net wor k
pr ovi ded under  t hi s speci f i cat i on.   The Dr af t  LNS dat abase submi t t al  must  
consi st  of  t he ent i r e f ol der  st r uct ur e of  t he LNS dat abase ( e. g.
c: \ Lm\ DB\ { dat abase name} .   For  ver si ons of  LNS whi ch use cr edi t s,  t he 
pr ovi ded LNS Dat abase must  i ncl ude al l  devi ce cr edi t s.

Submi t  t wo copi es of  t he f ul l y  commi ssi oned,  val i d dr af t  LNS Dat abase 
( i ncl udi ng al l  LNS cr edi t s)  as a Techni cal  Dat a Package.   Submi t  each copy 
on a CD- ROM and cl ear l y mar k t he CD- ROM i dent i f y i ng i t  as t he LNS Dat abase 
f or  t he wor k cover ed under  t hi s speci f i cat i on and wi t h t he dat e of  t he most  
r ecent  dat abase modi f i cat i on.

 { / LNS}

{ NAVY WI TH ACCEPTANCE ENGI NEER} [ { / NAVY WI TH ACCEPTANCE ENGI NEER}
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3. 6   PERFORMANCE VERI FI CATI ON TEST ( PVT)

{ NAVY WI TH ACCEPTANCE ENGI NEER}

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

NOTE:   For  Navy Pr oj ect s wi t h an Accept ance 
Engi neer ,  di f f er ent  PERFORMANCE VERI FI CATI ON TEST 
r equi r ement s ar e used.   The NAVY WI TH ACCEPTANCE 
ENGI NEER t ai l or i ng opt i on has been sel ect ed on t hi s 
pr oj ect ,  and t he r el evant  PERFORMANCE VERI FI CATI ON 
TEST r equi r ement s have been added bel ow.   Remove t he 
br acket ed PERFORMANCE VERI FI CATI ON TEST ( PVT)  
r equi r ement s whi ch do not  appl y t o Navy pr oj ect s 
wi t h an Accept ance Engi neer .  

**************************************************************************
{ / NAVY WI TH ACCEPTANCE ENGI NEER}

3. 6. 1   PVT Pr ocedur es

**************************************************************************
NOTE:   The desi gner  must  deci de whet her  t o r equi r e a 
one- poi nt  accur acy check and/ or  i nl et  and out l et  ai r  
t emper at ur e measur ement s.   Pr oj ect  speci f i c  
r equi r ement s shoul d be added,  par t i cul ar l y f or  
pr obl emat i c cont r ol s based on desi gner  and user  
experience.

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

Pr epar e PVT Pr ocedur es based on Sect i on 25 08 10 UTI LI TY MONI TORI NG AND 
CONTROL SYSTEM TESTI NG expl ai ni ng 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 cont r ol  syst em per f or ms i n 
accor dance wi t h t he sequences of  oper at i on,  and ot her  cont r act  document s.   
Submi t  [ 4]  [ _____]  copi es of  t he PVT Pr ocedur es.   The PVT Pr ocedur es may be 
submi t t ed as a Techni cal  Dat a Package.

3. 6. 1. 1   Sensor  Accur acy Checks

I ncl ude a one- poi nt  accur acy check of  each sensor  i n t he PVT pr ocedur es.

{LONWORKS}3. 6. 1. 2   Tempor ar y Tr endi ng Har dwar e

**************************************************************************
NOTE:  For  LNS- based LonWor ks,  t r endi ng i s 
accompl i shed at  t he UMCS Fr ont  End,  and t he bui l di ng 
cont r ol  syst em wi l l  gener al l y  not  be i nt egr at ed i nt o 
t he UMCS dur i ng PVT.   I n t hi s case addi t i onal  
haar dwar e t o per f or m t r endi ng wi l l  be r equi r ed.

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

Unl ess t r endi ng capabi l i t y  exi st s wi t hi n t he bui l di ng cont r ol  syst em or  t he 
bui l di ng cont r ol  syst em i s connect ed t o a UMCS or  ot her  syst em whi ch can 
per f or m t r endi ng,  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  commi ssi oni ng act i v i t i es.  

{/LONWORKS}
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3. 6. 1. 3   Endur ance Test

**************************************************************************
NOTE:   Sel ect  t he dur at i on of  t he endur ance t est .

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

I ncl ude a a [ one- week]  [ _____]  endur ance t est  as par t  of  t he PVT dur i ng 
whi ch t he syst em i s oper at ed cont i nuousl y.   { BACNET or  NI AGARA BACNET or  
NI AGARA LONWORKS}  Use t he bui l di ng cont r ol  syst em { NI AGARA BACNET or  
NI AGARA LONWORKS} Ni agar a Tr eng Log { / NI AGARA BACNET or  NI AGARA LONWORKS}
{BACNET}BACnet  Tr end Log or  Tr end Log Mul t i pl e {/BACNET} Obj ect s t o t r end 
al l  poi nt s shown as r equi r i ng a t r end on t he Poi nt  Schedul e f or  t he ent i r e 
endur ance t est .   I f  i nsuf f i c i ent  buf f er  capaci t y exi st s t o t r end t he ent i r e 
endur ance t est ,  upl 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 .   { / BACNET or  NI AGARA BACNET or  
NI AGARA LONWORKS}  {LONWORKS}Use t he exi st i ng t r endi ng capabi l i t i es or  t he 
Tempor ar y Tr endi ng Har dwar e as i ndi cat ed t o t r end al l  poi nt s shown as 
r equi r i ng a t r end on t he Poi nt  Schedul e f or  t he ent i r e endur ance t est .   
{/LNS}  { LONWORKS or  NI AGARA LONWORKS} The PVT must  i nc l ude a met hodol ogy t o 
measur e and r ecor d t he net wor k bandwi dt h usage on each TP/ FT- 10 channel  
dur i ng t he endur ance t est . { / LNS or  NI AGARA LONWORKS}

3. 6. 1. 4   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. 6. 2   PVT Execut i on

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 ,  sof t war e 
capabl e of  r eadi ng and wr i t i ng COV Not i f i cat i on Subscr i pt i ons,  Not i f i cat i on 
Cl ass Reci pi ent  Li st  Pr oper t i es,  event  enr ol l ment s,  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 per f or m i n 
accor dance wi t h t he sequences of  oper 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.   UNLESS GOVERNMENT WI TNESSI NG OF A 
TEST I S SPECI FI CALLY WAI VED BY THE GOVERNMENT,  PERFORM ALL TESTS WI TH A 
GOVERNMENT WI TNESS.   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.   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 
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.

3. 6. 3   PVT Repor t

**************************************************************************
NOTE:   I ndi cat e t he r equi r ed number  of  copi es f or  
t he PVT Repor t .

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

Pr epar e and submi t  a PVT r epor t  document i ng al l  t est s per f or med dur i ng t he 
PVT and t hei r  r esul t s.   I ncl ude al l  t est s i n t he PVT pr ocedur es and any 
addi t i onal  t est s per f or med dur i ng PVT.   Document  t est  f ai l ur es and r epai r s 
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conduct ed wi t h t he t est  r esul t s.

Submi t  [ f our ] [ _____]  copi es of  t he PVT Repor t .   The PVT Repor t  may be 
submi t t ed as a Techni cal  Dat a Package.

{LNS} 3. 6. 4   Fi nal  LNS Dat abase

Submi t  a Fi nal  LNS Dat abase consi st i ng of  t he compl et e,  f ul l y  commi ssi oned 
LNS dat abase f or  t he compl et e cont r ol  net wor k pr ovi ded under  t hi s 
speci f i cat i on.   Pr ovi de t he t he ent i r e f ol der  st r uct ur e of  t he LNS dat abase 
( e. g.  c: \ Lm\ DB\ { dat abase name} .   For  ver si ons of  LNS whi ch use cr edi t s,  
i ncl ude al l  devi ce cr edi t s i n t he pr ovi ded LNS Dat abase.

Submi t  t wo copi es of  t he f ul l y  commi ssi oned,  val i d as- bui l t  LNS Dat abase 
( i ncl udi ng al l  LNS cr edi t s)  f or  t he compl et e cont r ol  net wor k pr ovi ded under  
t hi s speci f i cat i on as a Techni cal  Dat a Package.   Submi t  each copy on CD- ROM 
and cl ear l y mar k t he CD- ROM i dent i f y i ng i t  as t he LNS Dat abase f or  t he wor k 
cover ed under  t hi s speci f i cat i on and wi t h t he dat e of  t he most  r ecent  
dat abase modi f i cat i on.

{/LNS}

{ NAVY WI TH ACCEPTANCE ENGI NEER}
] 3. 7   PERFORMANCE VERI FI CATI ON TESTI NG

3. 7. 1   General

PVT t est i ng must  demonst r at e compl i ance of  cont r ol s wor k wi t h cont r act  
document  r equi r ement s and must  be per f or med by t he Cont r ol s Cont r act or  and 
Equi pment  Suppl i er s.

3. 7. 2   Per f or mance Ver i f i cat i on Test i ng and Commi ssi oni ng

PVT t est i ng i s a Gover nment  qual i t y  assur ance f unct i on t hat  i ncl udes 
syst ems t r endi ng and f i el d t est s.   Commi ssi oni ng i s a qual i t y  cont r ol  
f unct i on t hat  i s  t he Commi ssi oni ng Team’ s r esponsi bi l i t y  t o t he ext ent  
r equi r ed by t hi s cont r act .  

3. 7. 3   Per f or mance Ver i f i cat i on Test i ng of  Equi pment  wi t h Packaged Cont r ol s

Cont r ol s Cont r act or  and Equi pment  Suppl i er ( s)  must  shar e and coor di nat e PVT 
t est i ng r esponsi bi l i t i es f or  equi pment  pr ovi ded wi t h on- boar d f act or y 
packaged cont r ol s such as boi l er  cont r ol l er s,  dedi cat ed out s i de ai r  syst ems 
( DOAS’ s) ,  and packaged pumpi ng syst ems.

3. 7. 3. 1   Cont r ol s Cont r act or  Responsi bi l i t i es

The Cont r ol s Cont r act or  must  pr ovi de a PVT Pl an separ at e f r om Equi pment  
Suppl i er ’ s per f or mance ver i f i cat i on t est i ng pl an,  per f or m endur ance 
t est i ng,  and per f or m PVT t est i ng concur r ent  wi t h Equi pment  Suppl i er s ’  
t est i ng f or  equi pment  pr ovi ded wi t h on- boar d f act or y packaged cont r ol s t o 
demonst r at e t he f ol l owi ng:

a.   Equi pment  enabl i ng and di sabl i ng.

b.   Equi pment  st andar d and opt i onal  cont r ol  poi nt s necessar y t o accompl i sh 
f unct i onal i t y  r egar dl ess i f  speci f i ed i n cont r act  document s or  not .

c.   Equi pment  st andar d and opt i onal  al ar ms cr i t i cal  t o saf e oper at i on 
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r egar dl ess i f  speci f i ed i n cont r act  document s or  not .

d.   Al l  cont r ol  poi nt s added by Cont r ol s Cont r act or  i n addi t i on t o onboar d 
f act or y packaged cont r ol s r egar dl ess i f  speci f i ed i n cont r act  document s 
or  not .

Ref er  t o par agr aphs t i t l ed “ Per f or mance Ver i f i cat i on Test  Pl an”  and 
“ Endur ance Test i ng”  f or  addi t i onal  i nf or mat i on.

3. 7. 3. 2   Equi pment  Suppl i er  Responsi bi l i t i es

Each Equi pment  Suppl i er  must  pr ovi de PVT Pl ans separ at e f r om Cont r ol s 
Cont r act or ’ s pl ans and per f or m PVT t est i ng concur r ent  wi t h Cont r ol s 
Cont r act or ’ s t est i ng f or  t hei r  equi pment  pr ovi ded wi t h on- boar d f act or y 
packaged cont r ol s t o demonst r at e t he f ol l owi ng:

a.   Equi pment  st andar d and opt i onal  cont r ol  f eat ur es necessar y t o 
accompl i sh f unct i onal i t y  r egar dl ess i f  speci f i ed i n cont r act  document s 
or  not .

b.   Equi pment  st andar d and opt i onal  oper at i on modes necessar y t o accompl i sh 
f unct i onal i t y  r egar dl ess i f  speci f i ed i n cont r act  document s or  not .

c.   Equi pment  st andar d and opt i onal  al ar m condi t i ons f or  saf e oper at i on 
r egar dl ess i f  speci f i ed i n cont r act  document s or  not .

Ref er  t o al l  par agr aphs under  par agr aph t i t l ed “ Per f or mance Ver i f i cat i on 
Test i ng”  except  f or  sect i on t i t l ed “ Endur ance Test i ng”  f or  addi t i onal  
information.

3. 7. 4   Sequenci ng of  Per f or mance Ver i f i cat i on Test i ng Act i v i t i es

**************************************************************************
NOTE:   For  i t ems 17,  18 and 19,  consul t  PM t o 
det er mi ne i f  pr oj ect  r equi r es Endur ance Test i ng and 
Per f or mance Ver i f i cat i on Test i ng wi t hi n 10 mont hs of  
benef i c i al  occupancy.  

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

PVT act i v i t i es must  be sequenced wi t h maj or  act i v i t i es l i s t ed bel ow f or  
Test  and Bal ance ( TAB)  Cont r act or ,  Equi pment  Suppl i er s,  Commi ssi oni ng 
Speci al i s t s,  and ot her s t o demonst r at e f ul l y  f unct i oni ng syst ems.   Maj or  
act i v i t i es as appl i cabl e t o t hi s cont r act  must  be sequenced as i ndi cat ed i n 
TABLE I I :   SEQUENCI NG OF PVT TESTI NG ACTI VI TI ES

TABLE I I :  SEQUENCI NG OF PVT TESTI NG ACTI VI TI ES

SEQUENCE ITEM

1 Submi ssi on,  r evi ew,  and appr oval  of  Cont r ol  Cont r act or s PVT Pl ans.

2 Submi ssi on,  r evi ew,  and appr oval  of  Equi pment  Suppl i er s PVT Pl ans.

3 Submi ssi on,  r evi ew,  and appr oval  of  cer t i f i ed f i nal  Test  and Bal ance
Report.
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TABLE I I :  SEQUENCI NG OF PVT TESTI NG ACTI VI TI ES

SEQUENCE ITEM

4 Conduct  endur ance t est i ng.

5 Submi ssi on,  r evi ew,  and appr oval  of  al l  of  t he Commi ssi oni ng
Speci al i st s compl et ed f unct i onal  per f or mance t est s.

6 Submi ssi on,  r evi ew,  and appr oval  of  endur ance t est i ng.

7 Request  Cont r act i ng Of f i cer  t o al l ow begi nni ng of  Gover nment - wi t nessed
PVT t est i ng.

8 Cont r act i ng Of f i cer s appr oval  t o begi n PVT t est i ng.

9 Conduct  PVT f i el d wor k.

10 Gover nment s ver bal  appr oval  of  PVT f i el d wor k f or  al l  syst ems.

11 Conduct  Test  and Bal ance ver i f i cat i on f i el d wor k.

12 Gover nment s wr i t t en appr oval  of  Test  and Bal ance ver i f i cat i on f i el d
work.

13 Gover nment s wr i t t en appr oval  of  PVT f i el d wor k f or  al l  syst ems.

14 Faci l i t y accept ance r ecommendat i on.

15 Submi ssi on,  r evi ew,  and appr oval  of  Cont r ol  Cont r act or s PVT Repor t .

16 Submi ssi on,  r evi ew,  and appr oval  of  Equi pment  Suppl i er s PVT Repor t .

17 Conduct  endur ance t est i ng wi t hi n 10 mont hs of  benef i c i al  occupancy.

18 Submi ssi on,  r evi ew,  and appr oval  of  endur ance t est i ng wi t hi n 10 mont hs of  
benef i c i al  occupancy.

19 Conduct  PVT f i el d wor k wi t hi n 10 mont hs of  benef i ci al  occupancy.

3. 7. 4. 1   PVT Test i ng f or  Mul t i - Phase Const r uct i on

For  ai r  movi ng syst ems except  out s i de ai r  syst ems ser vi ng mul t i pl e phases,  
al l  maj or  act i v i t i es l i s t ed i n TABLE I I  t hr ough Gover nment ’ s ver bal  
appr oval  of  Test  and Bal ance ver i f i cat i on f i el d wor k can be compl et ed by 
phase i f  al l  duct wor k const r uct i on i s compl et ed f or  t hat  phase.

For  pr i mar y syst ems such as chi l l ed wat er  syst ems,  HVAC heat i ng hot  wat er  
syst ems,  and out s i de ai r  syst ems ser vi ng mul t i pl e phases,  al l  maj or  
act i v i t i es l i s t ed l i s t ed i n TABLE I I  t hr ough Gover nment ’ s ver bal  appr oval  
of  Test  and Bal ance ver i f i cat i on f i el d wor k f or  al l  ai r  movi ng syst ems 
ser ved by t hat  pr i mar y syst em f or  t hat  phase must  be compl et ed pr i or  t o 
conduct i ng PVT f i el d wor k f or  t hat  pr i mar y syst em.

3. 7. 5   Per f or mance Ver i f i cat i on Test i ng Pl an

Submi t  a det ai l ed PVT Pl an of  t he pr oposed cont r ol  syst ems t est i ng i n t hi s 
cont r act  f or  appr oval  pr i or  t o i t s  use.   Devel op and use a s i ngl e PVT Pl an 
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f or  each syst em wi t h a uni que cont r ol  sequence.   Syst ems shar i ng an 
i dent i cal  cont r ol  sequence can be t est ed usi ng copi es of  t he PVT Pl an 
i nt ended f or  t hese syst ems.

PVT Pl ans must  i ncl ude syst em- based,  st ep- by- st ep t est  met hods 
demonst r at i ng syst em per f or ms i n accor dance wi t h cont r act  document  
r equi r ement s.   The Gover nment  may pr ovi de sampl e PVT Pl ans upon r equest .  
PVT Pl ans must  i ncl ude t he f ol l owi ng:

a.   Cont r ol  sequences f r om cont r act  document s segment ed such t hat  each 
cont r ol  al gor i t hm,  oper at i on mode,  and al ar m condi t i on i s i mmedi at el y 
f ol l owed by number ed t est  met hods r equi r ed t o i ni t i at e a r esponse,  
expect ed r esponse,  space f or  comment s,  and “ pass"  or  " f ai l ”  i ndi cat i on 
f or  each expect ed r esponse.

b.   PVT Pl ans wi t h cont r ol  sequences f r om cont r act  document s t hat  ar e not  
segment ed i nt o par t s wi l l  not  be accept ed.

c.   I ndi cat i on wher e assi st i ng per sonnel  ar e r equi r ed such as Mechani cal  
Contractor.

d.   Si gnat ur e and dat e l i nes f or  t he Cont r act or ' s PVT admi ni st r at or ,  
Cont r act or ' s qual i t y  assur ance r epr esent at i ve,  and Cont r act i ng 
Of f i cer ' s r epr esent at i ve acknowl edgi ng compl et i on of  t est i ng.

3. 7. 6   Per f or mance Ver i f i cat i on Test i ng Sampl e Si ze

PVT t est i ng sampl e s i zes wi l l  be as f ol l ows:

a.  100- Per cent  of  t he f ol l owi ng syst ems:

( 1)   pr i mar y syst ems i ncl udi ng,  but  not  l i mi t ed t o,  chi l l ed wat er  and 
HVAC heat i ng hot  wat er  syst ems

( 2)   ai r  handl i ng uni t  syst ems i ncl udi ng al l  associ at ed f ans except  
f or  r emot e exhaust  ai r  f ans

( 3)   DOAS’ s i ncl udi ng al l  associ at ed f ans except  f or  r emot e exhaust  
ai r  f ans

b.  20- Per cent  of  each set  of  syst ems wi t h a shar ed i dent i cal  cont r ol  
sequence f or  syst ems such as:

( 1)   ai r  t er mi nal  uni t s

( 2)   exhaust  ai r  f ans

( 3)   t er mi nal  equi pment  such as f an coi l  uni t s and uni t  heat er s

3. 7. 6. 1   Sel ect i on of  Syst ems t o Test

For  sampl e set s l ess t han 100- per cent ,  t he Gover nment  wi l l  choose whi ch 
syst ems wi l l  be t est ed.   The Gover nment  may r equi r e addi t i onal  t est i ng i f  
pr evi ous t est i ng r esul t s ar e i nconsi st ent  or  demonst r at e i mpr oper  syst em 
cont r ol  as f ol l ows:

a.   An addi t i onal  25- per cent  af t er  f i ve- per cent  f ai l ur e r at e of  f i r st  
sampl e set .

SECTI ON 23 09 00  Page 64



b.  100- per cent  af t er  any f ai l ur es occur r i ng i n addi t i onal  sampl e set .

3. 7. 7   Conduct i ng Per f or mance Ver i f i cat i on Test i ng

At  l east  15 days pr i or  t o pr ef er r ed t est  dat e,  r equest  t he Cont r act i ng 
Of f i cer  t o al l ow t he begi nni ng of  Gover nment - wi t nessed PVT t est i ng.   
Pr ovi de an est i mat ed t i me t abl e r equi r ed t o per f or m t est i ng of  each syst em.  
Fur ni sh per sonnel ,  equi pment ,  i nst r ument at i on,  and suppl i es necessar y t o 
per f or m al l  aspect s of  t est i ng.   Test i ng per sonnel  must  be r egul ar l y 
empl oyed i n t he t est i ng and cal i br at i on of  cont r ol  syst ems.   Af t er  r ecei pt  
of  Cont r act i ng Of f i cer ’ s appr oval  t o begi n t est i ng,  per f or m PVT t est i ng 
usi ng pr oj ect ' s  asbui l t  ( shop)  cont r ol  syst em dr awi ngs,  pr oj ect ' s  desi gn 
dr awi ngs,  and appr oved PVT Pl ans.

Dur i ng t est i ng,  i dent i f y def i c i enci es t hat  do not  meet  cont r act  document  
r equi r ement s.   Def i c i enci es must  be i nvest i gat ed,  cor r ect ed wi t h 
cor r ect i ons document ed,  and r e- t est ed at  a l at er  dat e f ol l owi ng pr ocedur es 
f or  t he i ni t i al  PVT t est i ng.   The Gover nment  may r equi r e r e- t est i ng of  any 
cont r ol  syst em component s af f ect ed by t he or i gi nal  f ai l ed t est .

3. 7. 8   Endur ance Test i ng

3. 7. 8. 1   General

Conduct  endur ance t est i ng f or  each syst em subj ect  t o PVT t est i ng begi nni ng 
when i ndi cat ed i n “ Sequenci ng of  Per f or mance Ver i f i cat i on Test i ng 
Act i v i t i es” .   Syst ems must  be oper at i ng as nor mal l y ant i c i pat ed dur i ng 
occupancy t hr oughout  endur ance t est i ng.

3. 7. 8. 2   Hardware

**************************************************************************
NOTE:   Sel ect  “ Use har dwar e pr ovi ded i n t hi s 
cont r act  f or  t est i ng. ”  onl y when a wor kst at i on i s 
pr ovi ded i n t hi s  scope of  wor k.

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

[ Use har dwar e pr ovi ded i n t hi s cont r act  f or  t est i ng. ]  [ Use Gover nment  
f ur ni shed har dwar e f or  t est i ng i f  avai l abl e when endur ance t est i ng begi ns.   
I f  unavai l abl e,  t he Cont r act or  must  pr ovi de sui t abl e har dwar e f or  r equi r ed 
testing.]

I f  i nsuf f i c i ent  buf f er  capaci t y exi st s t o t r end t he ent i r e endur ance t est ,  
upl oad t r end dat a dur i ng t he cour se of  endur ance t est i ng t o ensur e al l  
t r end dat a i s r et ai ned.  Lost  t r end dat a wi l l  r equi r e r et est i ng of  al l  
cont r ol  poi nt s f or  af f ect ed syst em( s) .

3. 7. 8. 3   Endur ance Test i ng Resul t s For mat

Submi t  endur ance t est i ng r esul t s f or  each t est ed syst em i n a gr aphi cal  
f or mat  compl et e wi t h c l ear  i ndi cat i on of  val ue( s)  f or  y- axi s,  val ue f or  
x- axi s,  and l egend i dent i f y i ng each t r ended cont r ol  poi nt .   The number  of  
cont r ol  poi nt s cont ai ned on a s i ngl e gr aph must  be such t hat  al l  cont r ol  
poi nt s can be c l ear l y v i s i bl e.   Cont r ol  poi nt s must  be l ogi cal l y  gr ouped 
such t hat  r el at ed poi nt s appear  on a s i ngl e gr aph.  I n addi t i on,  submi t  a 
separ at e comma separ at ed val ue ( CSV)  f i l e of  r aw t r end dat a f or  each 
t r ended syst em.   Each t r ended cont r ol  poi nt  i n CSV f i l e must  be c l ear l y 
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identified.

For  cont r ol  poi nt s r ecor ded based on change of  val ue,  change of  val ue f or  
r ecor di ng dat a must  be c l ear l y i dent i f i ed f or  each cont r ol  poi nt .

3. 7. 8. 4   Endur ance Test i ng St ar t ,  Dur at i on,  and Fr equency

**************************************************************************
NOTE:   Sel ect  dur at i on and f r equency of  dat a 
collection. 

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

Tr endi ng of  al l  cont r ol  poi nt s f or  a gi ven syst em must  st ar t  at  an 
i dent i cal  dat e and t i me r egar dl ess of  t he basi s of  dat a col l ect i on.   
Dur at i on of  al l  endur ance t est s must  be at  l east  [ one- week] [ _____] .

Unl ess speci f i ed ot her wi se f or  cont r ol  poi nt s r ecor ded based on t i me,  
f r equency of  dat a col l ect i on must  be [ 15- mi nut es]  [ _____] .   Fr equency of  
dat a col l ect i on f or  speci f i c  t ypes of  cont r ol  poi nt s i s  as f ol l ows:

3. 7. 8. 4. 1   Poi nt s Tr ended at  One Mi nut e I nt er val s

a.   Temper at ur e f or  suppl y ai r ,  r et ur n ai r ,  mi xed ai r ,  suppl y wat er ,  and 
r et ur n wat er

b.   Temper at ur e f or  out s i de ai r ,  suppl y ai r ,  r et ur n ai r  and exhaust  ai r  
ent er i ng and l eavi ng ener gy r ecover y devi ce

c.   Fl ow f or  suppl y ai r ,  r et ur n ai r ,  out s i de ai r ,  chi l l ed wat er ,  and HVAC 
heat i ng hot  wat er

d.   Fl ow f or  exhaust  ai r  associ at ed wi t h ener gy r ecover y

e.   Rel at i ve humi di t y f or  out s i de ai r  and r et ur n ai r

f .   Rel at i ve humi di t y f or  out s i de ai r ,  suppl y ai r ,  r et ur n ai r  and exhaust  
ai r  ent er i ng and l eavi ng ener gy r ecover y devi ce

g.   Command and st at us f or  cont r ol  damper s and cont r ol  val ves

h.   Speed f or  f ans and pumps

i .   Pr essur e f or  f ans and pumps

3. 7. 8. 4. 2   Poi nt s Tr ended at  15 Mi nut e I ner val s

a.   Temper at ur e and r el at i ve humi di t y f or  zones

b.   Temper at ur e and r el at i ve humi di t y f or  out s i de ai r  not  associ at ed wi t h 
ener gy r ecover y

c.   Command and st at us f or  equi pment

d.   Pr essur e r el at i ve t o t he out s i de f or  f aci l i t y

3. 7. 8. 5   Tr ended Cont r ol  Poi nt s

Tr ended cont r ol  poi nt s f or  each syst em must  demonst r at e each syst em 
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per f or ms i n accor dance wi t h cont r act  document  r equi r ement s.   Tr ended 
cont r ol  poi nt s must  i ncl ude,  but  not  be l i mi t ed t o,  cont r ol  poi nt s l i s t ed 
i n cont r act  document  poi nt s l i s t .

Mi ni mum cont r ol  poi nt s t hat  ar e r equi r ed t o be t r ended f or  sel ect ed syst ems 
ar e l i s t ed bel ow.  These cont r ol  poi nt s must  be t r ended as appl i cabl e t o 
t hi s cont r act  i n addi t i on t o cont r ol  poi nt s necessar y t o demonst r at e 
syst ems per f or m i n accor dance wi t h cont r act  document  r equi r ement s and t hose 
l i s t ed i n cont r act  document ’ s poi nt s l i s t .

**************************************************************************
NOTE:   Del et e syst ems bel ow i f  cer t ai n t hey ar e not  
i n t hi s pr oj ect .  I f  uncer t ai n,  t hen keep.

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

[ 3. 7. 8. 5. 1   Ai r - Cool ed Chi l l er  Chi l l ed Wat er  Syst em.

a.   Chi l l er ( s)  command and st at us

b.   Chi l l er  i sol at i on val ve( s)  command and st at us

c.   Chi l l ed wat er  pump( s)  act ual  speed

d.   Chi l l ed wat er  pump( s)  set poi nt  and act ual  di f f er ent i al  pr essur e

e.   Mi ni mum f l ow bypass cont r ol  val ve command

f .   Mi ni mum syst em f l ow set poi nt  and act ual  f l ow

g.   Chi l l ed wat er  suppl y set poi nt  and act ual  t emper at ur e

h.   Chi l l ed wat er  r et ur n act ual  t emper at ur e

i .   Chi l l ed wat er  act ual  f l ow

j .   Out si de ai r  act ual  dr y- bul b t emper at ur e

][ 3. 7. 8. 5. 2   HVAC Heat i ng Hot  Wat er  Syst em wi t h Boi l er .

a.   Boi l er ( s)  command and st at us

b.   Boi l er ( s)  i sol at i on val ve command and st at us

c.   HVAC heat i ng hot  wat er  pump( s)  act ual  speed

d.   HVAC heat i ng hot  wat er  pump( s)  set poi nt  and act ual  di f f er ent i al  pr essur e

e.   Mi ni mum f l ow bypass cont r ol  val ve command

f .   Mi ni mum syst em set poi nt  and act ual  f l ow

g.   HVAC heat i ng hot  wat er  suppl y set poi nt  and act ual  t emper at ur e

h.   HVAC heat i ng hot  wat er  r et ur n act ual  t emper at ur e

i .   HVAC heat i ng hot  wat er  act ual  f l ow
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j .   Out si de ai r  act ual  dr y- bul b t emper at ur e

][ 3. 7. 8. 5. 3   HVAC Heat i ng Hot  Wat er  Syst em wi t h St eam- t o- Hot  Wat er  Heat  
Exchanger.

a.   St eam cont r ol  val ve( s)  command

b.   Heat  exchanger  i sol at i on val ve( s)  command and st at us

c.   HVAC heat i ng hot  wat er  pump( s)  act ual  speed

d.   HVAC heat i ng hot  wat er  pump( s)  set poi nt  and act ual  di f f er ent i al  pr essur e

e.   Mi ni mum f l ow bypass cont r ol  val ve command

f .   Mi ni mum syst em set poi nt  and act ual  f l ow

g.   HVAC heat i ng hot  wat er  suppl y set poi nt  and act ual  t emper at ur e

h.   HVAC heat i ng hot  wat er  r et ur n act ual  t emper at ur e

i .   HVAC heat i ng hot  wat er  act ual  f l ow

j .   Out si de ai r  act ual  dr y- bul b t emper at ur e

][ 3. 7. 8. 5. 4   Ai r  Handl i ng Uni t  wi t h Rel i ef  Ai r  Fan

a.   Out si de ai r  act ual  dr y- bul b t emper at ur e

b.   Out si de ai r  act ual  r el at i ve humi di t y

c.   Out si de ai r  set poi nt  and act ual  ai r f l ow

d.   Mi ni mum out s i de ai r  cont r ol  damper  command

e.   Economi zer  out s i de ai r  cont r ol  damper  command

f .   Faci l i t y  set poi nt  and act ual  r el at i ve pr essur e

g.   Ret ur n ai r  act ual  dr y- bul b t emper at ur e

h.   Ret ur n ai r  act ual  r el at i ve humi di t y

i .   Ret ur n ai r  cont r ol  damper  command

j .   Rel i ef  ai r  cont r ol  damper  command

h.   Rel i ef  ai r  f an act ual  speed

i .   Mi xed ai r  set poi nt  and set poi nt  and act ual  t emper at ur e

j .   Pr eheat  coi l  l eavi ng ai r  set poi nt  and act ual  t emper at ur e

k.   Pr eheat  coi l  cont r ol  act uat or  command

l .   Cool i ng coi l  l eavi ng ai r  set poi nt  and act ual  t emper at ur e

m.   Cool i ng coi l  cont r ol  val ve command
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n.   Suppl y ai r  f an act ual  speed

o.   Di schar ge ai r  act ual  t emper at ur e

p.   Suppl y ai r  f an set poi nt  and act ual  st at i c pr essur e

][ 3. 7. 8. 5. 5   Dedi cat ed Out si de Ai r  Syst em ( DOAS)

a.   Out si de ai r  act ual  dr y- bul b t emper at ur e

b.   Out si de ai r  act ual  r el at i ve humi di t y

c.   Out si de ai r  i sol at i on damper  command and st at us

d.   Out si de ai r  set poi nt  and act ual  ai r f l ow

e.   Ener gy r ecover y wheel  command,  st at us,  and act ual  speed

f .   Ener gy r ecover y wheel ’ s OA bypass cont r ol  damper  command and st at us

g.   Ener gy r ecover y wheel ’ s def r ost  cycl e command and st at us

h.   Ener gy r ecover y wheel ’ s OA di schar ge ai r  act ual  dr y- bul b t emper at ur e

i .   Ener gy r ecover y wheel ’ s OA di schar ge ai r  act ual  r el at i ve humi di t y

j .   Pr eheat  coi l  l eavi ng ai r  set poi nt  and act ual  t emper at ur e

h.   Pr eheat  coi l  cont r ol  act uat or  command

i .   Cool i ng coi l  l eavi ng ai r  set poi nt  and act ual  t emper at ur e

j .   Cool i ng coi l  cont r ol  val ve command

k.   Suppl y ai r  f an act ual  speed

l .   Reheat  coi l  cont r ol  val ve command

m.   Di schar ge ai r  set poi nt  and act ual  t emper at ur e

n.   Suppl y ai r  f an set poi nt  and act ual  st at i c pr essur e

o.   Faci l i t y  set poi nt  and act ual  r el at i ve pr essur e

p.   Ret ur n ai r  act ual  dr y- bul b t emper at ur e

q.   Ret ur n ai r  act ual  r el at i ve humi di t y

r .   Ener gy r ecover y wheel ’ s EA bypass cont r ol  damper  command and st at us

s.   Ener gy r ecover y wheel ’ s EA di schar ge ai r  act ual  dr y- bul b t emper at ur e

t .   Ener gy r ecover y wheel ’ s EA di schar ge ai r  act ual  r el at i ve humi di t y

u.   Exhaust  ai r  f an act ual  speed

v.   Exhaust  ai r  i sol at i on damper  command and st at us
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][ 3. 7. 8. 5. 6   Ser i es Fan- Power ed Suppl y Ai r  Ter mi nal  Uni t s

a.   Zone set poi nt  and act ual  dr y- bul b t emper at ur e

b.   Zone act ual  r el at i ve humi di t y

c.   Cont r ol  damper  command

d.   Fan command and st at us

e.   Heat i ng coi l  val ve command

f .   Ai r f l ow act ual  val ue

g.   Leavi ng ai r  act ual  t emper at ur e

] 3. 7. 8. 6   Endur ance Test i ng Sampl e Si ze

Endur ance Test i ng sampl e s i zes war e as f ol l ows:

a.  100- Per cent  of  t he f ol l owi ng syst ems:

( 1)   pr i mar y syst ems i ncl udi ng,  but  not  l i mi t ed t o,  chi l l ed wat er  and 
HVAC heat i ng hot  wat er  syst ems

( 2)   ai r  handl i ng uni t  syst ems i ncl udi ng al l  associ at ed f ans except  
f or  r emot e exhaust  ai r  f ans

( 3)   DOAS’ s i ncl udi ng al l  associ at ed f ans except  f or  r emot e exhaust  
ai r  f ans

b.  20- Per cent  of  each set  of  syst ems wi t h a shar ed i dent i cal  cont r ol  
sequence f or  syst ems such as:

( 1)   ai r  t er mi nal  uni t s

( 2)   exhaust  ai r  f ans

( 3)   t er mi nal  equi pment  such as f an coi l  uni t s and uni t  heat er s

3. 7. 8. 6. 1   Sel ect i on of  Syst ems t o Test

For  sampl e set s l ess t han 100- per cent ,  t he Gover nment  wi l l  choose whi ch 
syst ems wi l l  be t est ed.  The Gover nment  may r equi r e addi t i onal  t est i ng i f  
pr evi ous t est i ng r esul t s ar e i nconsi st ent  or  demonst r at e i mpr oper  syst em 
cont r ol  as f ol l ows:

a.   An addi t i onal  25- per cent  af t er  f i ve- per cent  f ai l ur e r at e of  f i r st  
sampl e set .

b.  100- per cent  af t er  any f ai l ur es occur r i ng i n addi t i onal  sampl e set .

3. 7. 9   Per f or mance Ver i f i cat i on Test  Repor t

Submi t  a PVT Repor t  af t er  r ecei v i ng Gover nment ’ s wr i t t en appr oval  of  PVT 
f i el d wor k t hat  i s  i nt ended t o document  t est  r esul t s and f i nal  cont r ol  
syst em sequences and set t i ngs pr i or  t o t ur nover .  The PVT Repor t  must  
cont ai n t he f ol l owi ng:
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a.   Execut i ve summar y t hat  br i ef l y  di scusses r esul t s of  each syst em’ s 
endur ance t est i ng and PVT t est i ng and concl usi ons f or  each syst em.  

b.   Endur ance t est i ng f or  each syst em.

c.   Compl et ed PVT Pl an f or  each syst em used dur i ng t est i ng t hat  i nc l udes 
hand wr i t t en f i el d not es and par t i c i pant  s i gnat ur es.

d.   Bl ank PVT Pl an f or  each syst em appr oved pr i or  t o t est i ng t hat  i s  edi t ed 
t o r ef l ect  changes occur r i ng dur i ng t est i ng.  Edi t s  must  be t yped and 
must  r ef l ect  changes t o cont r ol  sequences f r om cont r act  document s,  must  
r ef l ect  changes t o number ed t est  met hods r equi r ed t o i ni t i at e a 
r esponse,  and must  r ef l ect  changes t o expect ed r esponse.   Onl y one 
bl ank PVT Pl an i s r equi r ed f or  each set  of  syst ems shar i ng an i dent i cal  
cont r ol  sequence,  such as ai r  t er mi nal  uni t s,  exhaust  ai r  f ans,  f an 
coi l  uni t s and uni t  heat er s.

e.   Wr i t t en cer t i f i cat i on t hat  t he i nst al l at i on and t est i ng of  al l  syst ems 
ar e compl et e and meet  al l  cont r act  document  r equi r ement s.

{LNS} 3. 8   FI NAL LNS DATABASE

Submi t  a Fi nal  LNS Dat abase consi st i ng of  t he compl et e,  f ul l y  commi ssi oned 
LNS dat abase f or  t he compl et e cont r ol  net wor k pr ovi ded under  t hi s 
speci f i cat i on.   Pr ovi de t he t he ent i r e f ol der  st r uct ur e of  t he LNS dat abase 
( e. g.  c: \ Lm\ DB\ { dat abase name} .   For  ver si ons of  LNS whi ch use cr edi t s,  
i ncl ude al l  devi ce cr edi t s i n t he pr ovi ded LNS Dat abase.

Submi t  t wo copi es of  t he f ul l y  commi ssi oned,  val i d as- bui l t  LNS Dat abase 
( i ncl udi ng al l  LNS cr edi t s)  f or  t he compl et e cont r ol  net wor k pr ovi ded under  
t hi s speci f i cat i on as a Techni cal  Dat a Package.   Submi t  each copy on CD- ROM 
and cl ear l y mar k t he CD- ROM i dent i f y i ng i t  as t he LNS Dat abase f or  t he wor k 
cover ed under  t hi s speci f i cat i on and wi t h t he dat e of  t he most  r ecent  
dat abase modi f i cat i on.

{/LNS}

{ / NAVY WI TH ACCEPTANCE ENGI NEER}
3. 9   OPERATI ON AND MAI NTENANCE ( O&M)  I NSTRUCTI ONS

Pr ovi de HVAC cont r ol  Syst em Oper at i on and Mai nt enance I nst r uct i ons whi ch 
include:

a.   " Dat a Package 3"  as i ndi cat ed i n Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA f or  each pi ece of  cont r ol  equi pment .

b.   " Dat a Package 4"  as descr i bed i n Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA f or  al l  ai r  compr essor s.

c.   HVAC cont r ol  syst em sequences of  oper at i on f or mat t ed as i ndi cat ed.

d.   Pr ocedur es f or  t he HVAC syst em st ar t - up,  oper at i on and shut - down 
i ncl udi ng t he manuf act ur er ' s suppl i ed pr ocedur es f or  each pi ece of  
equi pment ,  and pr ocedur es f or  t he over al l  HVAC syst em.

e.   As- bui l t  HVAC cont r ol  syst em det ai l  dr awi ngs f or mat t ed as i ndi cat ed.

f .   Rout i ne mai nt enance checkl i st .   Pr ovi de t he r out i ne mai nt enance 
checkl i st  ar r anged i n a col umnar  f or mat ,  wher e t he f i r st  col umn l i s t s 
al l  i nst al l ed devi ces,  t he second col umn st at es t he mai nt enance 
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act i v i t y or  t hat  no mai nt enance r equi r ed,  t he t hi r d col umn st at es t he 
f r equency of  t he mai nt enance act i v i t y,  and t he f our t h col umn i s used 
f or  addi t i onal  comment s or  r ef er ence.

g.   Qual i f i ed ser vi ce or gani zat i on l i s t ,  i ncl udi ng at  a mi ni mum company 
name,  cont act  name and phone number .

h.   St ar t - Up Test i ng Repor t .

i .   Per f or mance Ver i f i cat i on Test  ( PVT)  Pr ocedur es and Repor t .

Submi t  [ 2]  [ _____]  copi es of  t he Oper at i on and Mai nt enance I nst r uct i ons,  
i ndexed and i n bookl et  f or m.   The Oper at i on and Mai nt enance I nst r uct i ons 
may be submi t t ed as a Techni cal  Dat a Package.  

[ 3. 10   MAI NTENANCE AND SERVI CE

**************************************************************************
NOTE:   The mai nt enance and ser vi ce t o be pr ovi ded by 
t he Cont r act or  f or  t he dur at i on of  t he mai nt enance 
cont r act  i s  speci f i ed i n t hi s par agr aph.   The 
Mai nt enance and Ser vi ce may need t o be a separ at e 
bi d i t em f unded by O&M f unds.

Requi r ement s shoul d be coor di nat ed wi t h " WARRANTY 
MANAGEMENT"  i n Sect i on 01 78 00 CLOSEOUT SUBMI TTALS

I f  not  r equi r i ng 1 year  mai nt enance and ser vi ce,  
del et e t hi s subpar t .   {NAVY} Most  Navy pr oj ect s wi l l  
not  use t hi s r equi r ement . {/NAVY}

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

Pr ovi de ser vi ces,  mat er i al s and equi pment  as necessar y t o mai nt ai n t he ent i r e 
syst em i n an oper at i onal  st at e as i ndi cat ed f or  a per i od of  one year  af t er  
successf ul  compl et i on and accept ance of  t he Per f or mance Ver i f i cat i on Test .   
Mi ni mi ze i mpact s on f aci l i t y  oper at i ons.

a.   The i nt egr at i on of  t he syst em speci f i ed i n t hi s sect i on i nt o a Ut i l i t y  
Moni t or i ng and Cont r ol  Syst em must  not ,  of  i t sel f ,  voi d t he war r ant y or  
ot her wi se al t er  t he r equi r ement  f or  t he one year  mai nt enance and 
ser vi ce per i od.   I nt egr at i on i nt o a UMCS i ncl udes but  i s  not  l i mi t ed t o 
est abl i shi ng communi cat i on bet ween devi ces i n t he cont r ol  syst em and 
t he f r ont  end or  devi ces i n anot her  syst em.

b.   The changi ng of  conf i gur at i on pr oper t i es must  not ,  of  i t sel f ,  voi d t he 
war r ant y or  ot her wi se al t er  t he r equi r ement  f or  t he one year  
mai nt enance and ser vi ce per i od.

3. 10. 1   Descr i pt i on of  Wor k

Pr ovi de adj ust ment  and r epai r  of  t he syst em i ncl udi ng t he manuf act ur er ' s 
r equi r ed sensor  and act uat or  ( i nc l udi ng t r ansducer )  cal i br at i on,  span and 
r ange adj ust ment .

3. 10. 2   Personnel

Use onl y ser vi ce per sonnel  qual i f i ed t o accompl i sh wor k pr ompt l y and 
sat i sf act or i l y .   Advi se t he Gover nment  i n wr i t i ng of  t he name of  t he 
desi gnat ed ser vi ce r epr esent at i ve,  and of  any changes i n per sonnel .
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3. 10. 3   Schedul ed I nspect i ons

**************************************************************************
NOTE:   I ndi cat e when i nspect i ons ar e t o be schedul ed.

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

Per f or m t wo i nspect i ons at  s i x- mont h i nt er val s and pr ovi de wor k r equi r ed.   
Per f or m i nspeat i ons i n [ June and December ] [ _____] .   Dur i ng each i npect i on 
per f or m t he i ndi cat ed t asks:

a.   Per f or m vi sual  checks and oper at i onal  t est s of  equi pment .

b.   Cl ean cont r ol  syst em equi pment  i ncl udi ng i nt er i or  and ext er i or  sur f aces.

c.   Check and cal i br at e each f i el d devi ce.   Check and cal i br at e 50 per cent  
of  t he t ot al  anal og i nput s and out put s dur i ng t he f i r st  i nspect i on.  
Check and cal i br at e t he r emai ni ng 50 per cent  of  t he anal og i nput s and 
out put s dur i ng t he second maj or  i nspect i on.   Cer t i f y  anal og t est  
i nst r ument at i on accur acy t o be t wi ce t he speci f i ed accur acy of  t he 
devi ce bei ng cal i br at ed.   Randoml y check at  l east  25 per cent  of  al l  
bi nar y i nput s and out put s f or  pr oper  oper at i on dur i ng t he f i r st  
i nspect i on.   Randoml y check at  l east  25 per cent  of  t he r emai ni ng bi nar y 
i nput s and out put s dur i ng t he second i nspect i on.  I f  mor e t han 20 
per cent  of  checked i nput s or  out put s f ai l ed t he cal i br at i on check 
dur i ng any i nspect i on,  check and r ecal i br at e al l  i nput s and out put s 
dur i ng t hat  i nspect i on.

d.   Run syst em sof t war e di agnost i cs and cor r ect  di agnosed pr obl ems.

e.   Resol ve any pr evi ous out st andi ng pr obl ems.

3. 10. 4   Schedul ed Wor k

**************************************************************************
NOTE:   I ncl ude br acket ed t ext  t o accept  def aul t  wor k 
t i mes or  i ndi cat e per mi ssi bl e wor k t i mes i n t he 
space pr ovi ded.

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

Thi s wor k must  be per f or med [ dur i ng r egul ar  wor ki ng hour s,  Monday t hr ough 
Fr i day,  excl udi ng Feder al  hol i days] [ _____] .

3. 10. 5   Emer gency Ser vi ce

The Gover nment  wi l l  i ni t i at e ser v i ce cal l s when t he syst em i s not  
f unct i oni ng pr oper l y.   Qual i f i ed per sonnel  must  be avai l abl e t o pr ovi de 
ser vi ce t o t he syst em.   A t el ephone number  wher e t he ser vi ce super v i sor  can 
be r eached at  al l  t i mes must  be pr ovi ded.   Ser vi ce per sonnel  must  be at  t he 
s i t e wi t hi n 24 hour s af t er  r ecei v i ng a r equest  f or  ser vi ce.   The cont r ol  
syst em must  be r est or ed t o pr oper  oper at i ng condi t i on as r equi r ed per  
Sect i on 01 78 00 CLOSEOUT SUBMI TTALS.

3. 10. 6   Operation

Af t er  per f or mi ng schedul ed adj ust ment s and r epai r s,  ver i f y cont r ol  syst em 
oper at i on as demonst r at ed by t he appl i cabl e t est s of  t he per f or mance 
ver i f i cat i on t est .
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3. 10. 7   Recor ds and Logs

Keep dat ed r ecor ds and l ogs of  each t ask,  wi t h cumul at i ve r ecor ds f or  each 
maj or  component ,  and f or  t he compl et e syst em chr onol ogi cal l y .   Mai nt ai n a 
cont i nuous l og f or  al l  devi ces,  i ncl udi ng i ni t i al  anal og span and zer o 
cal i br at i on val ues and di gi t al  poi nt s.   Keep compl et e l ogs and pr ovi de l ogs 
f or  i nspect i on onsi t e,  demonst r at i ng t hat  pl anned and syst emat i c 
adj ust ment s and r epai r s have been accompl i shed f or  t he cont r ol  syst em.

3. 10. 8   Wor k Request s

Recor d each ser v i ce cal l  r equest  as r ecei ved and i ncl ude i t s l ocat i on,  dat e 
and t i me t he cal l  was r ecei ved,  nat ur e of  t r oubl e,  names of  t he ser vi ce 
per sonnel  assi gned t o t he t ask,  i nst r uct i ons descr i bi ng what  has t o be 
done,  t he amount  and nat ur e of  t he mat er i al s t o be used,  t he t i me and dat e 
wor k st ar t ed,  and t he t i me and dat e of  compl et i on.   Submi t  a r ecor d of  t he 
wor k per f or med wi t hi n 5 days af t er  wor k i s accompl i shed.

3. 10. 9   Syst em Modi f i cat i ons

Submi t  r ecommendat i ons f or  syst em modi f i cat i on i n wr i t i ng.   Do not  make 
syst em modi f i cat i ons,  i ncl udi ng oper at i ng par amet er s and cont r ol  set t i ngs,  
wi t hout  pr i or  appr oval  of  t he Gover nment .

] 3. 11   TRAINING

**************************************************************************
NOTE:   Tr ai ni ng r equi r ement s shoul d be coor di nat ed 
wi t h t he r el evant  shop or gani zat i on at  t he pr oj ect  
s i t e.   Ext ent  of  t r ai ni ng shoul d be based on t he 
needs of  t he i nst al l at i on per sonnel .

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

Conduct  a t r ai ni ng cour se f or  [ _____]  oper at i ng st af f  member s desi gnat ed by 
t he Gover nment  i n t he mai nt enance and oper at i on of  t he syst em,  i ncl udi ng 
speci f i ed har dwar e and sof t war e.   Conduct  [ 32]  [ _____]  hour s of  t r ai ni ng at  
t he pr oj ect  s i t e wi t hi n 30 days af t er  successf ul  compl et i on of  t he 
per f or mance ver i f i cat i on t est .   The Gover nment  r eser ves t he r i ght  t o make 
audi o and vi sual  r ecor di ngs ( usi ng Gover nemnt  suppl i ed equi pment ) of  t he 
t r ai ni ng sessi ons f or  l at er  use.   Pr ovi de audi ovi sual  equi pment  and ot her  
t r ai ni ng mat er i al s and suppl i es r equi r ed t o conduct  t r ai ni ng.   A t r ai ni ng 
day i s def i ned as 8 hour s of  c l assr oom i nst r uct i on,  i ncl udi ng t wo 15 mi nut e 
br eaks and excl udi ng l uncht i me,  Monday t hr ough Fr i day,  dur i ng t he dayt i me 
shi f t  i n ef f ect  at  t he t r ai ni ng f aci l i t y .

3. 11. 1   Tr ai ni ng Document at i on

**************************************************************************
NOTE:   Desi gner  must  choose appr opr i at e shop 
super vi sor ( s)  t o coor di nat e t r ai ni ng at t endance.

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

Pr epar e t r ai ni ng document at i on consi st i ng of :

a.   Cour se At t endee Li st :  Devel op t he l i s t  of  cour se at t endees i n 
coor di nat i on wi t h and si gned by t he [ Cont r ol s] [ HVAC] [ El ect r i cal ]  shop 
supervisor.

b.   Tr ai ni ng Manual s:  Pr ovi de t r ai ni ng manual s whi ch i ncl ude an agenda,  

SECTI ON 23 09 00  Page 74



def i ned obj ect i ves f or  each l esson,  and a det ai l ed descr i pt i on of  t he 
subj ect  mat t er  f or  each l esson.   When pr esent i ng por t i ons of  t he cour se 
mat er i al  by audi ovi sual s,  del i ver  copi es of  t hose audi ovi sual s as a 
par t  of  t he pr i nt ed t r ai ni ng manual s.   

3. 11. 2   Tr ai ni ng Cour se Cont ent

For  gui dance i n pl anni ng t he r equi r ed i nst r uct i on,  assume t hat  at t endees 
wi l l  have a hi gh school  educat i on,  and ar e f ami l i ar  wi t h HVAC syst ems.   
Dur i ng t he t r ai ni ng cour se,  cover  al l  of  t he mat er i al  cont ai ned i n t he 
Oper at i ng and Mai nt enance I nst r uct i ons,  t he l ayout  and l ocat i on of  each 
cont r ol l er  encl osur e,  t he l ayout  of  one of  each t ype of  equi pment  and t he 
l ocat i ons of  each,  t he l ocat i on of  each cont r ol  devi ce ext er nal  t o t he 
panel s,  t he l ocat i on of  t he compr essed ai r  st at i on,  pr event i ve mai nt enance,  
t r oubl eshoot i ng,  di agnost i cs,  cal i br at i on,  adj ust ment ,  commi ssi oni ng,  
t uni ng,  and r epai r  pr ocedur es.   Typi cal  syst ems and si mi l ar  syst ems may be 
t r eat ed as a gr oup,  wi t h i nst r uct i on on t he physi cal  l ayout  of  one such 
syst em.   Pr esent  t he r esul t s of  t he per f or mance ver i f i cat i on t est  and t he 
St ar t - Up Test i ng Repor t  as benchmar ks of  HVAC cont r ol  syst em per f or mance by 
whi ch t o measur e oper at i on and mai nt enance ef f ect i veness.

3. 11. 3   Tr ai ni ng Document at i on Submi t t al  Requi r ement s

**************************************************************************
NOTE:   I ndi cat e number  of  addi t i onal  copi es of  
t r ai ni ng mat er i al  r equi r ed.

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

Submi t  har dcopy t r ai ni ng manual s and al l  t r ai ni ng mat er i al s on CD- ROM.   
Pr ovi de one har dcopy manual  f or  each t r ai nee on t he Cour se At t endee Li st  
and [ 2] [ _____]  addi t i onal  copi es f or  ar chi ve at  t he pr oj ect  s i t e.   Pr ovi de 
[ 2] [ _____]  copi es of  t he Cour se At t endee Li st  wi t h t he ar chi val  copi es.   
Tr ai ni ng Document at i on may be submi t t ed as a Techni cal  Dat a Package.
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APPENDI X A

{LNS}
QC CHECKLI ST FOR LNS- BASED LONWORKS SYSTEMS

Thi s checkl i st  i s not  al l - i ncl usi ve of  t he r equi r ement s of  t hi s speci f i cat i on and 
shoul d not  be i nt er pr et ed as such.

I nst r uct i ons:  I ni t i al  each i t em i n t he space pr ovi ded ( | ____| )  ver i f y i ng t hat  t he 
r equi r ement  has been met .

Thi s checkl i st  i s f or  ( c i r c l e one: )
                
      Pr e- Const r uct i on QC Checkl i st  Submi t t al

      Post - Const r uct i on QC Checkl i st  Submi t t al           

      Cl ose- out  QC Checkl i st  Submi t t al

I t ems ver i f i ed f or  Pr e- Const r uct i on,  Post - Const r uct i on and Cl oseout  QC Checkl i st  
Submittals:

1 Al l  DDC Har dwar e i s number ed on Cont r ol  Syst em Schemat i c Dr awi ngs. |____|

2 Si gnal  l i nes on Cont r ol  Syst em Schemat i c ar e l abel ed wi t h t he si gnal  t ype. |____|

3 Local  Di spl ay Panel  ( LDP)  Locat i ons ar e shown on Cont r ol  Syst em Schemat i c 
drawings.

|____|

I t ems ver i f i ed f or  Post - Const r uct i on and Cl oseout  QC Checkl i st  Submi t t al s:

4 Al l  sequences ar e per f or med as speci f i ed usi ng DDC Har dwar e. |____|

5 Tr ai ni ng schedul e and cour se at t endee l i st  has been devel oped and 
coor di nat ed wi t h shops and submi t t ed.

|____|

6 Al l  DDC Har dwar e i s i nst al l ed on a TP/ FT- 10 Channel . |____|

7 Al l  Appl i cat i on Speci f i c Cont r ol l er s ( ASCs)  ar e LonMar k cer t i f i ed. |____|

8 Communi cat i on bet ween DDC Har dwar e i s onl y v i a CEA-709.1-D  usi ng SNVTs.   
Ot her  pr ot ocol s have not  been used.   Net wor k var i abl es ot her  t han SNVTs 
have not  been used.

|____|

9 Expl i c i t  messagi ng has not  been used. |____|

10 Schedul i ng i s per f or med i n DDC Har dwar e meet i ng t he Si mpl e Schedul e 
Funct i onal  Pr of i l e

|____|

SECTI ON 23 09 00  Page 76



QC CHECKLI ST FOR LNS- BASED LONWORKS SYSTEMS

I t ems ver i f i ed f or  Cl oseout  QC Checkl i st  Submi t t al :

11 Fi nal  As- bui l t  Dr awi ngs,  i ncl udi ng al l  Poi nt s Schedul e dr awi ngs,  
accur at el y r epr esent  t he f i nal  i nst al l ed syst em.

|____|

12 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  pr ogr ammabl e cont r ol l er s. |____|

13 Al l  sof t war e has been l i censed t o t he Gover nment .

14 O&M I nst r uct i ons have been compl et ed and submi t t ed. |____|

15 Tr ai ni ng cour se has been compl et ed. |____|

16 LonWor ks Net wor k Ser vi ces ( LNS)  Dat abase i s up- t o- dat e and accur at el y 
r epr esent s t he f i nal  i nst al l ed syst em.

|____|

17 LNS Pl ug- i ns have been submi t t ed f or  al l  Appl i cat i on Speci f i c Cont r ol l er s 
(ASCs).

|____|

18 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  Gener al  Pur pose 
Pr ogr ammabl e Cont r ol l er s ( GPPCs)  and al l  Appl i cat i on Gener i c Cont r ol l er s 
(AGCs).

|____|

___________________________________________      __________________

( QC Repr esent at i ve Si gnat ur e)                       ( Dat e)

{/LNS}

{ NI AGARA LONWORKS}
QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED LONWORKS SYSTEMS

Thi s checkl i st  i s not  al l - i ncl usi ve of  t he r equi r ement s of  t hi s speci f i cat i on and 
shoul d not  be i nt er pr et ed as such.

I nst r uct i ons:  I ni t i al  each i t em i n t he space pr ovi ded ( | ____| )  ver i f y i ng t hat  t he 
r equi r ement  has been met .

Thi s checkl i st  i s f or  ( c i r c l e one: )
                
      Pr e- Const r uct i on QC Checkl i st  Submi t t al

      Post - Const r uct i on QC Checkl i st  Submi t t al           

      Cl ose- out  QC Checkl i st  Submi t t al

I t ems ver i f i ed f or  Pr e- Const r uct i on,  Post - Const r uct i on and Cl oseout  QC Checkl i st  
Submittals:
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QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED LONWORKS SYSTEMS

1 Al l  DDC Har dwar e i s number ed on Cont r ol  Syst em Schemat i c Dr awi ngs. |____|

2 Si gnal  l i nes on Cont r ol  Syst em Schemat i c ar e l abel ed wi t h t he si gnal  t ype. |____|

3 Local  Di spl ay Panel  ( LDP)  Locat i ons ar e shown on Cont r ol  Syst em Schemat i c 
drawings.

|____|

I t ems ver i f i ed f or  Post - Const r uct i on and Cl oseout  QC Checkl i st  Submi t t al s:

4 Al l  sequences ar e per f or med as speci f i ed usi ng DDC Har dwar e. |____|

5 Tr ai ni ng schedul e and cour se at t endee l i st  has been devel oped and 
coor di nat ed wi t h shops and submi t t ed.

|____|

6 Al l  DDC Har dwar e except  Ni agar a Fr amewor k Super vi sor y Gat eways i s 
i nst al l ed on a TP/ FT- 10 Channel .

|____|

7 Al l  Appl i cat i on Speci f i c Cont r ol l er s ( ASCs)  ar e LonMar k cer t i f i ed. |____|

8 Except  f or  communi cat i on bet ween t wo Ni agar a Fr amewor k Super vi sor y 
Gat eways,  Communi cat i on bet ween DDC Har dwar e i s onl y v i a CEA-709.1-D  usi ng 
SNVTs.   Ot her  pr ot ocol s have not  been used.   Net wor k var i abl es ot her  t han 
SNVTs have not  been used.   Communi cat i on bet ween Ni agar a Fr amewor k 
Super vi sor y Gat eways i s v i a Fox Pr ot ocol .

|____|

9 Expl i c i t  messagi ng has not  been used. |____|

10 Schedul i ng i s per f or med i n Ni agar a Fr amewor k Super vi sor y Gat eways. |____|

I t ems ver i f i ed f or  Cl oseout  QC Checkl i st  Submi t t al :

11 Fi nal  As- bui l t  Dr awi ngs,  i ncl udi ng al l  Poi nt s Schedul e dr awi ngs,  
accur at el y r epr esent  t he f i nal  i nst al l ed syst em.

|____|

12 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  pr ogr ammabl e cont r ol l er s. |____|

13 Al l  sof t war e has been l i censed t o t he Gover nment .

14 O&M I nst r uct i ons have been compl et ed and submi t t ed. |____|

15 Tr ai ni ng cour se has been compl et ed. |____|

16 The dat abase i n each Ni agar a Fr amewor k Super vi sor y Gat eway i s up- t o- dat e 
and accur at el y r epr esent s t he bui l di ng cont r ol  net wor k beneat h t hat  
Ni agar a Fr amewor k Super vi sor y Gat eway.

|____|

17 Ni agar a Wi zar ds have been submi t t ed f or  al l  Appl i cat i on Speci f i c 
Cont r ol l er s ( ASCs)  f or  whi ch a Wi zar d i s avai l abl e and f or  al l  Appl i cat i on 
Gener i c Cont r ol l er s ( AGCs) .

|____|
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18 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  Gener al  Pur pose 
Pr ogr ammabl e Cont r ol l er s ( GPPCs)  and al l  Appl i cat i on Gener i c Cont r ol l er s 
(AGCs).

|____|

___________________________________________      __________________

( QC Repr esent at i ve Si gnat ur e)                       ( Dat e)

{ / NI AGARA LONWORKS}

{BACNET}
QC CHECKLI ST FOR BACNET SYSTEMS

Thi s checkl i st  i s not  al l - i ncl usi ve of  t he r equi r ement s of  t hi s speci f i cat i on and 
shoul d not  be i nt er pr et ed as such.

I nst r uct i ons:  I ni t i al  each i t em i n t he space pr ovi ded ( | ____| )  ver i f y i ng t hat  t he 
r equi r ement  has been met .

Thi s checkl i st  i s f or  ( c i r c l e one: )
                
      Pr e- Const r uct i on QC Checkl i st  Submi t t al

      Post - Const r uct i on QC Checkl i st  Submi t t al           

      Cl ose- out  QC Checkl i st  Submi t t al

I t ems ver i f i ed f or  Pr e- Const r uct i on,  Post - Const r uct i on and Cl oseout  QC Checkl i st  
Submittals:

1 Al l  DDC Har dwar e i s number ed on Cont r ol  Syst em Schemat i c Dr awi ngs. |____|

2 Si gnal  l i nes on Cont r ol  Syst em Schemat i c ar e l abel ed wi t h t he si gnal  t ype. |____|

3 Local  Di spl ay Panel  ( LDP)  Locat i ons ar e shown on Cont r ol  Syst em Schemat i c 
drawings.

|____|

I t ems ver i f i ed f or  Post - Const r uct i on and Cl oseout  QC Checkl i st  Submi t t al s:

4 Al l  sequences ar e per f or med as speci f i ed usi ng DDC Har dwar e. |____|

5 Tr ai ni ng schedul e and cour se at t endee l i st  has been devel oped and 
coor di nat ed wi t h shops and submi t t ed.

|____|

I t ems ver i f i ed f or  Cl oseout  QC Checkl i st  Submi t t al :

SECTI ON 23 09 00  Page 79



QC CHECKLI ST FOR BACNET SYSTEMS

6 Fi nal  As- bui l t  Dr awi ngs,  i ncl udi ng al l  Poi nt s Schedul e dr awi ngs,  
accur at el y r epr esent  t he f i nal  i nst al l ed syst em.

|____|

7 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  pr ogr ammabl e cont r ol l er s. |____|

8 Al l  sof t war e has been l i censed t o t he Gover nment .

9 O&M I nst r uct i ons have been compl et ed and submi t t ed. |____|

10 Tr ai ni ng cour se has been compl et ed. |____|

11 Al l  DDC Har dwar e i s i nst al l ed on a BACnet  ASHRAE 135 net wor k usi ng ei t her  
MS/ TP i n accor dance wi t h Cl ause 9 or  I P i n accor dance wi t h Annex J.

|____|

12 Al l  DDC Har dwar e i s BTL l i st ed. |____|

13 Communi cat i on bet ween DDC Har dwar e i s onl y v i a BACnet  usi ng st andar d 
ser vi ces,  except  as speci f i cal l y per mi t t ed by t he speci f i cat i on.   
Non- st andar d ser vi ces have been f ul l y document ed i n t he DDC Har dwar e 
Schedule.

|____|

14 Schedul i ng,  Al ar mi ng,  and Tr endi ng have been i mpl ement ed usi ng t he 
st andar d BACnet  Obj ect s f or  t hese f unct i ons.

|____|

15 Al l  Pr oper t i es i ndi cat ed as r equi r ed t o be Wr i t eabl e ar e Wr i t eabl e and 
Over r i des have been pr ovi ded as i ndi cat ed

|____|

___________________________________________      __________________

( QC Repr esent at i ve Si gnat ur e)                       ( Dat e)

{/BACNET}

{ NI AGARA BACNET}
QC CHECKLI ST FOR NI AGARA FRAMEWORK BASED BACNET SYSTEMS

Thi s checkl i st  i s not  al l - i ncl usi ve of  t he r equi r ement s of  t hi s speci f i cat i on and 
shoul d not  be i nt er pr et ed as such.

I nst r uct i ons:  I ni t i al  each i t em i n t he space pr ovi ded ( | ____| )  ver i f y i ng t hat  t he 
r equi r ement  has been met .

Thi s checkl i st  i s f or  ( c i r c l e one: )
                
      Pr e- Const r uct i on QC Checkl i st  Submi t t al

      Post - Const r uct i on QC Checkl i st  Submi t t al           

      Cl ose- out  QC Checkl i st  Submi t t al
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I t ems ver i f i ed f or  Pr e- Const r uct i on,  Post - Const r uct i on and Cl oseout  QC Checkl i st  
Submittals:

1 Al l  DDC Har dwar e i s number ed on Cont r ol  Syst em Schemat i c Dr awi ngs. |____|

2 Si gnal  l i nes on Cont r ol  Syst em Schemat i c ar e l abel ed wi t h t he si gnal  t ype. |____|

3 Local  Di spl ay Panel  ( LDP)  Locat i ons ar e shown on Cont r ol  Syst em Schemat i c 
drawings.

|____|

I t ems ver i f i ed f or  Post - Const r uct i on and Cl oseout  QC Checkl i st  Submi t t al s:

4 Al l  sequences ar e per f or med as speci f i ed usi ng DDC Har dwar e. |____|

5 Tr ai ni ng schedul e and cour se at t endee l i st  has been devel oped and 
coor di nat ed wi t h shops and submi t t ed.

|____|

I t ems ver i f i ed f or  Cl oseout  QC Checkl i st  Submi t t al :

6 Fi nal  As- bui l t  Dr awi ngs,  i ncl udi ng al l  Poi nt s Schedul e dr awi ngs,  
accur at el y r epr esent  t he f i nal  i nst al l ed syst em.

|____|

7 Pr ogr ammi ng sof t war e has been submi t t ed f or  al l  pr ogr ammabl e cont r ol l er s. |____|

8 Al l  sof t war e has been l i censed t o t he Gover nment .

9 O&M I nst r uct i ons have been compl et ed and submi t t ed. |____|

10 Tr ai ni ng cour se has been compl et ed. |____|

11 Al l  DDC Har dwar e i s i nst al l ed on a BACnet  ASHRAE 135 net wor k usi ng ei t her  
MS/ TP i n accor dance wi t h Cl ause 9 or  I P i n accor dance wi t h Annex J.

|____|

12 Al l  DDC Har dwar e i s BTL l i st ed. |____|

13 Communi cat i on bet ween DDC Har dwar e i s onl y v i a BACnet  usi ng st andar d 
ser vi ces,  except  as speci f i cal l y per mi t t ed by t he speci f i cat i on.   
Non- st andar d ser vi ces have been f ul l y document ed i n t he DDC Har dwar e 
Schedule.

|____|

14 Schedul i ng,  Al ar mi ng,  and Tr endi ng have been i mpl ement ed usi ng Ni agar a 
Fr amewor k obj ect s and ser vi ces,  and BACnet  I nst r i nsi c Al ar mi ng as 
indicated.

|____|

15 Al l  Pr oper t i es i ndi cat ed as r equi r ed t o be Wr i t eabl e ar e Wr i t eabl e and 
Over r i des have been pr ovi ded as i ndi cat ed

|____|

___________________________________________      __________________
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( QC Repr esent at i ve Si gnat ur e)                       ( Dat e)

{ / NI AGARA BACNET}

        - -  End of  Sect i on - -  
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