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SECTI ON 27 51 16

PUBLI C ADDRESS SYSTEMS
05/ 20,  CHG 1:  05/ 22

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  publ i c addr ess 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 ems( s)  or  i nser t  
appr opr i at e i nf or mat i on.

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on i s t o be used i n 
conj unct i on wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.

I f  t her e i s a r equi r ement  t o i nt egr at e a Per sonnel  
Al er t i ng Syst em ( t o al er t  bui l di ng occupant s of  
emi nent  t hr eat )  t o t he PA syst em,  assur e t hat  t he 
necessar y i nput s and i nt er f aces ar e i ncl uded i n t hi s 
speci f i cat i on.

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

1. 1   RELATED SECTI ONS

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM,  appl i es t o t hi s sect i on,  
wi t h t he addi t i ons and modi f i cat i ons speci f i ed her ei n.   I n addi t i on,  r ef er  
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t o t he f ol l owi ng sect i ons f or  r el at ed wor k and coor di nat i on:

[ Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM. ]
[ Sect i on 07 84 00 FI RESTOPPI NG f or  addi t i onal  wor k r el at ed t o 

f i r est oppi ng. ]

[ 1. 2   SUMMARY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s i nt ended t o be used when a 
per f omance based I P Net wor ked Publ i c Addr ess Syst em 
i s used wher e t he cont r act or  i s r esponsi bl e f or  
desi gn of  t he syst em.   I ncl ude SUMMARY par agr aph and 
al l  sub- par agr aphs onl y i f  speci f i cat i on i ncl udes I P 
Net wor ked Publ i c Addr ess Syst em.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
1. 2. 1   Scope

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y scope t o c l ear l y i ncl ude desi r ed 
capabi l i t i es of  t he publ i c addr ess syst em.

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

a.   Thi s wor k i ncl udes desi gn and pr ovi di ng a new,  compl et e,  publ i c 
addr ess syst em as [ r equi r ed and as ] descr i bed her ei n f or  t he [ bui l di ng 
name] .   Pr ovi de a t ur nkey syst em capabl e of  r ecei v i ng,  pr ocessi ng,  and 
t r ansmi t t i ng i ndi cat ed i nput  s i gnal s i ncl udi ng t he syst em wi r i ng,  
r aceways,  pul l  boxes,  t er mi nal  cabi net s,  out l et  and mount i ng boxes,  
cont r ol  equi pment ,  ampl i f i er s,  mi cr ophones,  speaker s,  mount i ng 
har dwar e and ot her  accessor i es and mi scel l aneous i t ems r equi r ed f or  a 
compl et e oper at i ng syst em even t hough each i t em i s not  speci f i cal l y 
ment i oned or  descr i bed.   Pr ovi de syst em[ s]  compl et e and r eady f or  
oper at i on.   See par agr aph t i t l ed SYSTEM DESCRI PTI ON f or  addi t i onal  
r equi r ement s.

[ b.   The syst em l ayout  on t he dr awi ngs show t he i nt ent  of  cover age and ar e 
shown i n suggest ed l ocat i ons.   Submi t  pl an v i ew dr awi ng showi ng al l  
component  l ocat i ons,  cabl e r out i ng,  j unct i on boxes,  ot her  r el at ed 
equi pment ,  condui t  r out i ng,  and wi r e count s f or  al l  f l oor s. ]

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

ACOUSTI CAL SOCI ETY OF AMERI CA ( ASA)

ASA S3. 2 ( 2020)  Amer i can Nat i onal  St andar d Met hod 
f or  Measur i ng t he I nt el l i gi bi l i t y  of  
Speech Over  Communi cat i on Syst ems ( ASA 85)

ELECTRONI C COMPONENTS I NDUSTRY ASSOCI ATI ON ( ECI A)

ECI A EI A/ ECA 310- E ( 2005)  Cabi net s,  Racks,  Panel s,  and 
Associ at ed Equi pment

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

I EEE C62. 41. 1 ( 2002;  R 2008)  Gui de on t he Sur ges 
Envi r onment  i n Low- Vol t age ( 1000 V and 
Less)  AC Power  Ci r cui t s

I EEE C62. 41. 2 ( 2002)  Recommended Pr act i ce on 
Char act er i zat i on of  Sur ges i n Low- Vol t age 
( 1000 V and Less)  AC Power  Ci r cui t s

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

NFPA 70 ( 2023;  ERTA 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

NATI ONAL I NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)

NI ST SP 800- 82 ( 2015;  Rev 2)  Gui de t o I ndust r i al  Cont r ol  
Syst ems ( I CS)  Secur i t y

U. S.  DEPARTMENT OF DEFENSE ( DOD)

DOD 8510. 01 ( 2022)  Ri sk Management  Fr amewor k ( RMF)  f or  
DoD Syst ems

UFC 4- 010- 06 ( 2016;  wi t h Change 1,  2017)  Cyber secur i t y 
of  Faci l i t y- Rel at ed Cont r ol  Syst ems

U. S.  FEDERAL COMMUNI CATI ONS COMMI SSI ON ( FCC)

FCC Par t  15 Radi o Fr equency Devi ces ( 47 CFR 15)

UNDERWRI TERS LABORATORI ES ( UL)

UL 1449 ( 2021;  Repr i nt  Dec 2022)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 1778 ( 2014;  Repr i nt  Apr  2023)  UL St andar d f or  
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Saf et y Uni nt er r upt i bl e Power  Syst ems

1. 4   SUBMI TTALS

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

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

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

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

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

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

SD- 01 Pr econst r uct i on Submi t t al s

Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs;  G[ ,  [ _____] ]

Syst em Layout ;  G[ ,  [ _____] ]

[ Syst em Desi gn;  G[ ,  [ _____] ] ]
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SD- 03 Pr oduct  Dat a

Spar e Par t s

[ SD- 05 Desi gn Dat a

Desi gn Anal ysi s and Cal cul at i ons;  G[ ,  [ _____] ] ]

SD- 06 Test  Repor t s

Appr oved Test  Pr ocedur es;  G[ ,  [ _____] ]

Accept ance Test s

Accr edi t at i on;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Component s

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

Publ i c Addr ess Syst em;  G[ ,  [ _____] ]

  Submi t  Dat a Package 5 f or  each component  i n accor dance wi t h t he 
r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t he f ol l owi ng par agr aph i f  
speci f i cat i on i ncl udes I P Net wor ked Publ i c Addr ess 
Syst em.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
[ 1. 5   SYSTEM DESCRI PTI ON

1. 5. 1   Desi gn Requi r ement s

Pr ovi de a Publ i c Addr ess Syst em,  capabl e of  di st r i but i ng t he i ndi cat ed 
audi o s i gnal s f r om equi pment  i ncl udi ng LAN cont r ol l er s,  communi cat i on 
l i nks,  cabl i ng,  bat t er y backup,  power  l i ne sur ge pr ot ect i on and al l  ot her  
necessar y component s t o make a compl et e and oper at i onal  syst em.  Compl et e 
cover age wi l l  be pr ovi ded f or  al l  i nt er i or  publ i c spaces and ot her  spaces 
as i ndi cat ed on t he dr awi ngs.

Pr ovi de a zoned syst em capabl e of  evenl y di st r i but i ng l i ve [ and 
pr e- r ecor ded]  pagi ng and musi c pr ogr am sour ces.   Pr ovi de bal anced and 
hi ghl y i nt el l i gi bl e di st r i but ed sound f r ee of  noi se and di st or t i on.   
Pr ovi de capabi l i t y  of  bot h i ndi v i dual  and si mul t aneous pagi ng al l  separ at e 
pagi ng zones.   I nt el l i gi bi l i t y  must  meet  t he r equi r ement s of  Modi f i ed 
Rhyme Test  ( MRT)  of  ASA S3. 2

Pr ovi de al l  headend i nt er f ace,  ampl i f i cat i on component s,  condi t i oner s and 
any ot her  equi pment  necessar y.   Pr ovi de syst em capabl e of  i nt er f aci ng wi t h 
t he GFGI  t el ephone syst em f or  zone pagi ng.

Pr ovi de al l  mat er i al s and l abor  needed f or  a compl et e and oper at i onal  
syst em f or  t he ser vi ces i n t hi s speci f i cat i on pl us t he addi t i onal  syst em 
capabi l i t i es as i ndi cat ed.  Thi s i ncl udes but  not  l i mi t ed t o al l  necessar y 
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equi pment ,  i nt er f aces,  j umper s,  t er mi nat i ons,  cabl i ng,  ampl i f i er s,  
condi t i oner s,  power  suppl i es,  bat t er y backup,  sof t war e and al l  component s 
r equi r ed f or  syst em oper at i on.

1. 5. 2   Syst em Appl i cat i on Desi gn

Pr ovi de t he syst em appl i cat i on desi gn r equi r ed t o pr ovi de a publ i c addr ess 
syst em t hat  compl i es wi t h and sat i sf i es al l  of  t he r equi r ement s speci f i ed 
i n t hi s Sect i on [ and i ndi cat ed on t he Tel ecommuni cat i ons Dr awi ngs]  f or  
t hi s appl i cat i on and pr oj ect .

1. 5. 3   St andar d Pr oduct s

Pr ovi de an appl i cat i on desi gn t hat  ut i l i zes st andar d syst em component s 
t hat  ar e t he pr oduct  of  a Manuf act ur er  r egul ar l y engaged i n t he 
manuf act ur e of  net wor ked publ i c addr ess syst em,  and t hat  have been i n 
sat i sf act or y use f or  at  l east  s i x mont hs.   Pr ovi de al l  maj or  component s 
f r om t he same manuf act ur er .   The Syst em must  be suppor t ed by a ser vi ce 
or gani zat i on t hat  i s,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  
r easonabl y conveni ent  t o t he f aci l i t y .   Do not  del i ver  mat er i al  t o t he 
pr oj ect  s i t e mor e t han si x mont hs pr i or  t o t he schedul ed dat e of  
i nst al l at i on.

Pr ovi de har dwar e,  sof t war e,  and i nst al l at i on of  a compl et e and engi neer ed 
syst em.   Pr ovi de a submi t t ed desi gn t hat  i s pr oper l y engi neer ed f or  t he 
oper at i onal  r equi r ement s.   I ncl ude al l  component s r equi r ed t o meet  t hi s 
speci f i cat i on sect i on i n t he desi gn,  ot her  t han a change i n,  or  i n 
addi t i on t o t he oper at i onal  f r equenci es i dent i f i ed her ei n.

1. 5. 4   Local  Pr oduct s

I ncor por at e l ocal  mat er i al s t o t he gr eat est  ext ent  possi bl e.   Al l  pr oposed 
l ocal  pr oduct s must  meet  al l  appl i cabl e har dwar e and sof t war e r equi r ement s 
set  f or t h i n t hese speci f i cat i ons.

1. 5. 5   Mi ni mum Requi r ement s

Speci f i cat i ons ar e mi ni mum r equi r ement s.   I f  t he pr ovi ded syst em r equi r es 
enhanced speci f i cat i ons t hat  exceed t hose speci f i ed her ei n i n or der  t o 
sat i sf y t he speci f i ed desi gn,  conf i gur at i on,  capabi l i t y ,  and per f or mance 
r equi r ement s,  t hen a pr ovi de a syst em wi t h t he enhanced speci f i cat i ons.

1. 5. 6   Cur r ent  St at e- of - t he- Ar t  Technol ogy

Pr ovi de appl i cat i on desi gn and pr oduct s t hat  ut i l i ze cur r ent  
st at e- of - t he- ar t  pr oduct s t hat  pr ovi de t he enhanced capabi l i t y  and 
per f or mance speci f i ed her ei n.    Pr ovi de desi gn and pr oduct s r epr esent i ng 
t he l at est  manuf act ur er  make and model .

1. 5. 7   Desi gn Anal ysi s and Cal cul at i ons

I ncl ude i n t he desi gn anal ysi s and cal cul at i ons,  at  a mi ni mum,  t he 
f ol l owi ng:

a.   Power  suppl y r equi r ement s f or  each component  and each separ at e speaker  
zone of  t he syst em i n accor dance wi t h t he manuf act ur er ' s 
i nst r uct i ons.   Pr ovi de power  consumpt i on and di ssi pat i on dat a under  
nor mal  and maxi mum oper at i ng condi t i ons.
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b.   Cabl e t ypes and si zes.

c.   I nt er f aces wi t h al l  ot her  syst ems such as t he f i r e al ar m and mass 
not i f i cat i on syst em f or  mut i ng of  publ i c addr ess syst em upon f i r e 
al ar m or  mass not i f i cat i on announcement .

1. 5. 8   Envi r onment al  Requi r ement s

Pr ovi de equi pment  t o be used i ndoor s r at ed f or  cont i nuous dut y oper at i on 
under  ambi ent  envi r onment al  condi t i ons of  1. 7 t o 49 degr ees C 35 t o 120 
degr ees F dr y bul b and 10 t o 95 per cent  r ef l ect i ve humi di t y,  
noncondensi ng.   Pr ovi de al l  ot her  equi pment  r at ed f or  cont i nuous oper at i on 
under  t he ambi ent  envi r onment al  t emper at ur e,  pr essur e,  humi di t y,  and 
vi br at i on condi t i ons speci f i ed or  nor mal l y encount er ed f or  t he i nst al l ed 
l ocat i on.

1. 5. 9   El ect r i cal  Requi r ement s

105 VAC t o 130 VAC at  60 Hz oper at i ng vol t age r ange,  pl us or  mi nus 2 
per cent .

1. 5. 10   Power  suppl i es

Pr ovi de power  suppl i es t hat  pr ovi de suf f i c i ent  power  f or  wor st - case 
condi t i ons of  syst em oper at i on t hat  coul d occur  wi t hout  s i gnal  l oss or  
per cept i bl e degr adat i on.

1. 5. 11   Power  Li ne Sur ge Pr ot ect i on

Pr ovi de power  l i ne sur ge pr ot ect i on f or  al l  equi pment  connect ed t o AC 
power .   Pr ovi de sur ge pr ot ect i on i nt egr al  t o t he equi pment  or  i nst al l ed as 
an accessor y i t em i n accor dance t o manuf act ur er ' s r ecommendat i ons.   Do not  
use f uses f or  sur ge pr ot ect i on.

1. 5. 12   Shi el di ng and Gr oundi ng

Pr ovi de shi el di ng and gr ounded as r equi r ed by t he syst em desi gn,  
Manuf act ur er ' s i nst r uct i ons,  FCC Par t  15 l i s t i ng,  and r egul at or y 
r equi r ement s.

1. 5. 13   Syst em Capabi l i t y  and Conf i gur at i on

1. 5. 13. 1   Syst em Capabi l i t y

Pr ovi de a publ i c addr ess syst em wi t h capabi l i t i es t o suppor t  [ VoI P 
i nt er f ace, ] [ zone pagi ng, ] [ backgr ound musi c, ] [ al l - cal l , ] [ pr i or i t y 
pagi ng, ] [ messagi ng pr ocessor s, ] [ sof t war e, ] [ i nput  
modul es, ] [ cont r ol l er s, ] [ i nt er f ace modul es, ]  [ and]  [ _____] .

1. 5. 14   Per f or mance Requi r ement s

1. 5. 14. 1   Syst em I ni t i at i on and Oper at i on

No user  cont r ol l ed f eat ur es ar e per mi t t ed on t hi s syst em.   Syst em i s t o be 
act i ve on power  up and per f or m as speci f i ed wi t hout  any f or m of  manual  
cont r ol .
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1. 5. 14. 2   Pr i or i t y

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e pagi ng pr i or i t i es on t he dr awi ngs or  
i n t hi s speci f i cat i on sect i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Pr ovi de pagi ng pr i or i t i es as i ndi cat ed.

] [ 1. 6   CYBERSECURI TY

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e publ i c addr ess i nt egr at i on 
r equi r ement s wi t h f aci l i t y  needs and cyber secur i t y 
r equi r ement s.   Si mpl e publ i c addr ess syst em may be 
segr egat ed f r om t he f aci l i t y  net wor k and gr eat l y 
r educe t he cost  of  cyber secur i t y compl i ance.

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

a.   The Ri sk Management  Fr amewor k ( RMF)  i s t he pr ocess by whi ch 
i nf or mat i on syst ems ar e accr edi t ed f or  oper at i on by a desi gnat ed 
of f i c i al  f r om t he Usi ng Mi l i t ar y Depar t ment .   I t  i s  t he st andar d 
pr ocess under  whi ch al l  DoD i nf or mat i on syst ems must  achi eve and 
mai nt ai n t hei r  Aut hor i t y To Oper at e.   The Cyber  Secur i t y pr ocess i s 
document ed i n DOD 8510. 01 and NI ST SP 800- 82.   Ref er  t o UFC 4- 010- 06 
f or  addi t i onal  r equi r ement s.

b.   Al l  syst ems t hat  ar e I P addr essabl e or  i nt er f ace wi t h t he Assur ed 
Net wor k must  be cer t i f i ed t o oper at e.   Coor di nat e wi t h t he Gover nment  
t o i ni t i at e and compl et e t he accr edi t at i on pr ocess.

c.   Cyber secur i t y r equi r es i nput  f r om t he syst em vendor  or  pr ovi der  and 
suppor t  f r om t he l ocal  I MD.   The l ocal  I MD- I A of f i ce i s t he poi nt  of  
cont act  f or  al l  Cyber secur i t y r equi r ement s.   The l ocal  CMI O i s t he 
poi nt  of  cont act  f or  al l  c l i ni cal  and f unct i onal  syst em r equi r ement s.

] 1. 7   QUALI FI CATI ONS

1. 7. 1   Gener al  Qual i f i cat i on Requi r ement s

a.   The Syst em Cont r act or ,  I nst al l er  and Manuf act ur er  must  each have t he 
mi ni mum qual i f i cat i ons speci f i ed,  r el at ed t o t he t ype of  syst em 
speci f i ed f or  t hi s pr oj ect .

b.   The Gover nment  r eser ves t he r i ght  t o accept  or  r ej ect  t he Syst em 
Cont r act or ,  I nst al l er  or  Manuf act ur er  based upon qual i f i cat i ons and 
abi l i t y  t o conf or m t o speci f i ed t echni cal  or  l i censi ng r equi r ement s of  
t hi s Sect i on.   Syst em Cont r act or s,  I nst al l er s and Manuf act ur er s t hat  
do not  have t he speci f i ed qual i f i cat i ons wi l l  not  be accept abl e and 
wi l l  not  be al l owed t o per f or m t he wor k of  t hi s sect i on.

c.   The Gover nment  wi l l  det er mi ne t he accept abi l i t y  of  any pr oposed Syst em 
Cont r act or ,  I nst al l er  and Manuf act ur er  based on submi t t ed and ver i f i ed 
document at i on t hat  subst ant i at es t hat  t he pr oposed Syst em Cont r act or ,  
I nst al l er  and Manuf act ur er  have t he qual i f i cat i ons speci f i ed i n t hi s 
Sect i on.

d.   Submi t  document ed ver i f i cat i on of  t he speci f i ed qual i f i cat i ons as par t  
of  t he Dat a Qual i f i cat i ons submi t t al .   The Gover nment  mai nt ai ns t he 
r i ght  t o r equest ,  i nspect  and ver i f y r ef er ences and r esumes of  al l  
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t echni cal  and manager i al  per sonnel  assi gned t o t he pr oj ect .

e.   I ncl ude qual i f i cat i on document at i on,  but  not  l i mi t ed t o t he 
i nf or mat i on out l i ned bel ow:

( 1)  A l i s t  of  pr oj ect s per f or med by t he Syst em Cont r act or  and 
I nst al l er  dur i ng t he l ast  f i ve year s expl i c i t l y  i nvol v i ng t he t ype 
of  syst em speci f i ed i n t hi s sect i on,  i ncl udi ng:

( a)  Name of  f aci l i t y  wher e wor k was compl et ed.

( b)  Name,  t i t l e,  addr ess and t el ephone number  of  a poi nt  of  
cont act  f or  t he l i s t ed f aci l i t y .

( c)  The make and model  of  t he syst em pr ovi ded and t ot al  scope of  
wor k f or  t he f aci l i t y .

( d)  Rest r i ct  l i s t  t o t he f aci l i t i es wher e t he same t ype of  syst em 
was i nst al l ed f or  t he same pur pose pr ovi ded.

1. 7. 2   Syst em Cont r act or  Qual i f i cat i ons

a.   Cont r act or  qual i f i cat i ons must  i ncl ude t he f ol l owi ng:

( 1)  The Cont r act or  i s r egul ar l y engaged i n t he syst em appl i cat i on 
desi gn,  document at i on,  i nst al l at i on,  t est i ng,  t r ai ni ng,  and 
mai nt enance of  t he t ype of  syst em speci f i ed i n t hi s sect i on.

( 2)  The Cont r act or  has a mi ni mum of  f i ve year s exper i ence pr ovi di ng 
t hese ser vi ces f or  syst ems havi ng t he same l evel  of  f eat ur es and 
f unct i ons as t he syst em bei ng pr ovi ded.

( 3)  The Cont r act or  has a mi ni mum of  f i ve year s as t he manuf act ur er  or  
an aut hor i zed di st r i but or  and ser vi ce or gani zat i on f or  t he 
manuf act ur er  of  t he syst em pr ovi ded.

b.   Cont act or  per sonnel  qual i f i cat i ons must :

( 1)  Be f act or y t r ai ned or  cer t i f i ed f or  t he make and model  of  t he 
syst em pr ovi ded.

( 2)  Have a mi ni mum of  f i ve year s exper i ence per f or mi ng t he ser vi ces 
speci f i ed i n t hi s speci f i cat i on sect i on.

( 3)  Mai nt ai n a f ul l  compl i ment  of  spar e par t s f or  t he pr ovi ded syst em 
wi t h t he abi l i t y  t o f ur ni sh on- cal l  mai nt enance 24 hour s per  day,  
365 days per  year .

1. 7. 3   I nst al l er  Qual i f i cat i ons

a.   The i nst al l er  per sonnel  must  be r egul ar l y engaged i n t he i nst al l at i on 
of  t he t ype of  syst em i n t hi s speci f i cat i on sect i on.

b.   The i nst al l at i on super vi sor  must  be f act or y t r ai ned or  cer t i f i ed f or  
t he make and model  of  t he syst em pr ovi ded.

c.   The i nst al l at i on super vi sor  must  have a mi ni mum of  f i ve year s 
exper i ence pr ovi di ng ser vi ces havi ng t he same l evel  of  f eat ur es and 
f unct i ons f or  t he syst em i ncl uded i n t hi s speci f i cat i on sect i on.
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d.   The i nst al l at i on per sonnel  must  have a mi ni mum of  t hr ee year s 
exper i ence pr ovi di ng ser vi ces havi ng t he same l evel  of  f eat ur es and 
f unct i ons f or  t he syst em i ncl uded i n t hi s speci f i cat i on sect i on.

1. 7. 4   Manuf act ur er  Qual i f i cat i ons

The syst em manuf act ur er  must :

a.   Have a mi ni mum of  f i ve year s exper i ence i n pr oduci ng t he pr oduct s and 
t ype of  syst em i ncl uded i n t hi s speci f i cat i on sect i on.

b.   Pr oduce a syst em t hat  sat i sf i es al l  speci f i ed f eat ur es,  f unct i ons and 
pr oduct  r equi r ement s.

c.   Guar ant ee t he avai l abi l i t y  of  t he r epl acement  par t s f or  t he desi gned 
syst em f or  a mi ni mum of  seven year s f r om t he dat e of  f i nal  accept ance 
of  t he syst em by t he Cont r act i ng Of f i cer .

1. 8   DELI VERY,  STORAGE,  AND HANDLI NG

Equi pment  pl aced i n st or age unt i l  i nst al l at i on must  be st or ed wi t h 
pr ot ect i on f r om t he weat her ,  humi di t y and t emper at ur e var i at i ons,  di r t  and 
dust ,  and ot her  cont ami nant s.

1. 9   EXTRA MATERI ALS

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  t he det ai l  dr awi ngs and not  l at er  t han [ 2]  
[ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a must  
i ncl ude a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces 
and sour ce of  suppl y.

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

The publ i c addr ess syst em must  consi st  of  an audi o di st r i but i on net wor k t o 
i ncl ude ampl i f i er s,  mi xer s,  mi cr ophones,  speaker s,  cabl i ng,  and anci l l ar y 
component s r equi r ed t o meet  t he r equi r ed syst em conf i gur at i on and 
oper at i on.   Submi t  Dat a Package 3 i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA.  

2. 1. 1   Mul t i - Channel  Syst em wi t h Pagi ng

The syst em must  i ncl ude mi cr ophones,  mi cr ophone out l et  r ecept acl es,  
mi cr ophone i nput s wi t h pr eampl i f i er s,  i nput s f or  [ di gi t al  musi c, ]  
[ t el ephone, ]  [ and]  [ _____]  pr ogr am sour ces,  [ s i ngl e]  [ al l ]  channel  pagi ng,  
cont r ol  f or  each i nput ,  power  ampl i f y i ng equi pment ,  and accessor i es 
r equi r ed t o out put  t he publ i c addr ess and pagi ng audi o s i gnal s t hr ough 
sel ect ed por t i ons of  t he audi o di st r i but i on net wor k as i ndi cat ed.   The 
pagi ng si gnal  must  be r epl aced [ by zones]  [ channel  [ _____] ]  [ al l  channel s]  
of  t he syst em out put ,  when t he pagi ng f unct i on i s act i vat ed.

2. 1. 2   Si ngl e- Channel  Syst em

The syst em must  cont r ol  and ampl i f y an audi o pr ogr am f or  di st r i but i on 
wi t hi n t he ar eas i ndi cat ed.   Component s of  t he syst em must  i ncl ude a 
[ mi xer - pr eampl i f i er , ]  [ mi xer - ampl i f i er , ]  [ mi ke i nput  expander , ]  [ power  
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ampl i f i er , ]  [ mi cr ophone, ]  [ speaker  syst em, ]  cabl i ng and ot her  associ at ed 
har dwar e.

2. 1. 3   Syst em Per f or mance

The syst em must  pr ovi de even sound di st r i but i on t hr oughout  t he desi gnat ed 
ar ea,  pl us or  mi nus 3 dB f or  t he 1/ 1 oct ave band cent er ed at  4000 Hz.   The 
syst em must  pr ovi de uni f or m f r equency r esponse t hr oughout  t he desi gnat ed 
ar ea,  pl us or  mi nus 3 dB as measur ed wi t h 1/ 3- oct ave bands of  pi nk noi se 
at  l ocat i ons acr oss t he desi gnat ed ar ea sel ect ed by t he Cont r act i ng 
Of f i cer .   The syst em must  be capabl e of  del i ver i ng 75 dB aver age pr ogr am 
l evel  wi t h addi t i onal  10 dB peaki ng mar gi n sound pr essur e l evel  ( SPL)  i n 
t he ar ea at  an acoust i c di st or t i on l evel  bel ow 5 per cent  t ot al  har moni c 
di st or t i on ( THD) .   Unl ess ot her wi se speci f i ed t he sound pr essur e r ef er ence 
l evel  i s  20 mi cr o Pascal  ( 0. 00002 Newt ons per  squar e met er ) .

2. 1. 4   Det ai l  Dr awi ngs

Submi t  det ai l  dr awi ngs consi st i ng of  a compl et e l i s t  of  equi pment  and 
mat er i al ,  i ncl udi ng manuf act ur er ' s descr i pt i ve and t echni cal  l i t er at ur e,  
per f or mance char t s and cur ves,  cat al og cut s,  and i nst al l at i on 
i nst r uct i ons.   Not e t hat  t he cont r act  dr awi ngs show l ayout s based on 
t ypi cal  speaker s.   Check t he l ayout  based on t he act ual  speaker s t o be 
i nst al l ed and make necessar y r evi s i ons i n t he det ai l  dr awi ngs.   Det ai l  
dr awi ngs must  al so cont ai n compl et e poi nt  t o poi nt  wi r i ng,  schemat i c 
di agr ams and ot her  det ai l s r equi r ed t o demonst r at e t hat  t he syst em has 
been coor di nat ed and wi l l  pr oper l y f unct i on as a uni t .   Dr awi ngs must  show 
pr oposed l ayout  of  equi pment  and appur t enances,  and equi pment  r el at i onshi p 
t o ot her  par t s of  t he wor k i ncl udi ng cl ear ances f or  mai nt enance and 
oper at i on.

[ 2. 1. 5   Net wor k I P Syst em Desi gn

Submi t  syst em desi gn consi st i ng of  a desi gn anal ysi s,  cal cul at i ons,  and 
dr awi ngs as descr i bed i n par agr aph t i t l ed Det ai l  Dr awi ngs.   I n t he desi gn 
anal ysi s,  descr i be al l  component s,  equi pment ,  and appur t enances r equi r ed 
f or  a f ul l y  f unct i onal  syst em.   Al so i ncl ude a det ai l ed descr i pt i on of  
syst em oper at i on t o i ncl ude pagi ng pr i or i t i es,  i nt er f aces wi t h ot her  
syst ems,  t el ephone i nt er f ace f or  pagi ng,  al l  syst em i nput s,  and pagi ng 
zones.

] 2. 2   STANDARD PRODUCTS

Pr ovi de mat er i al s and equi pment  whi ch ar e t he 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 e of  such pr oduct s,  and 
t hat  essent i al l y  dupl i cat e mat er i al  and equi pment  t hat  have been i n 
sat i sf act or y use at  l east  2 year s.   Al l  component s used i n t he syst em must  
be commer ci al  desi gns t hat  compl y wi t h t he r equi r ement s speci f i ed.   Submi t  
copi es of  cur r ent  appr oval s or  l i s t i ngs i ssued by UL,  or  ot her  nat i onal l y 
r ecogni zed t est i ng l abor at or y f or  al l  component s.   Equi pment  must  be 
suppor t ed by a ser vi ce or gani zat i on t hat  i s wi t hi n [ _____]  mi l es of  t he 
s i t e.

2. 2. 1   I dent i cal  I t ems

I t ems of  t he same cl assi f i cat i on must  be i dent i cal .   Thi s r equi r ement  
i ncl udes equi pment ,  modul es,  assembl i es,  par t s,  and component s.
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2. 2. 2   Namepl at es

Each maj or  component  of  equi pment  must  have t he manuf act ur er ' s name,  
addr ess,  model  and cat al og number ,  and ser i al  number  on a pl at e secur ed t o 
t he equi pment .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Chose di gi t al  I P based syst em or  anal og t ype 
syst em.   For  anal og t ype syst em,  show al l  component s 
on dr awi ngs t o i ncl ude r i ser  di agr am showi ng al l  
r equi r ed component s.

Di gi t al  I P based syst em must  be by per f or mance 
speci f i cat i on.   Show headend l ocat i on on dr awi ngs t o 
i ncl ude r equi r ed mount i ng r acks.   Show al l  speaker  
l ocat i ons t o i ncl ude speaker  zone assi gnment s.   
I ncl ude syst em oper at i on descr i pt i on on t he dr awi ngs 
t o descr i be r equi r ed f eat ur es and speci f i c  
oper at i onal  r equi r ement s.

Di gi t al  I P syst em must  not  r esi de on Gover nment  
net wor ks.   Per f or mance speci f i cat i on must  i ncl ude 
al l  act i ve net wor ki ng component s and wi r i ng 
necessar y f or  syst em oper at i on.   At  a mi ni mum,  
i ncl ude bl ock di agr ams on t he dr awi ngs t o i ncl ude 
r equi r ed f unct i onal  component s such as r equi r ed 
i nput s,  mi cr ophones,  i nt er f aces wi t h ot her  syst ems,  
t el ephone i nt er f ace modul es,  speaker s,  and vol ume 
cont r ol s.   Def i ne pagi ng pr i or i t i es on t he dr awi ngs.

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

[ 2. 3   I P NETWORKED PUBLI C ADDRESS SYSTEM

Pr ovi de compl et e di gi t al  I P based audi o net wor k as r equi r ed t o del i ver  
hi gh qual i t y audi o s i gnal s t o pagi ng speaker s as i ndi cat ed on t he 
dr awi ngs.   Pr ovi de ampl i f i er s of  suf f i c i ent  power  t o dr i ve speaker s 
i ndi cat ed based on t he def i ned pagi ng zones.   Pr ovi de addi t i onal  
ampl i f i er s or  modul es as r equi r ed f or  i ndi cat ed pagi ng zones.

2. 3. 1   Syst em Component s

Pr ovi de al l  syst em component s as r equi r ed f or  a compl et e and oper at i onal  
syst em t o i ncl ude t he f ol l owi ng mi ni mum component s.

2. 3. 1. 1   Headend Equi pment

Pr ovi de f l oor  mount ed equi pment  r ack t o house al l  headend equi pment .

2. 3. 1. 2   Auxi l i ar y I nput s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude speci f i c  i nput s as r equi r ed by 
pr oj ect  speci f i c  r equi r ement s.

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

Pr ovi de r ack space and i nput  modul es f or  a mi ni mum of  t wo auxi l i ar y 
i nput s.   I nput  sour ces ar e [ _____] .
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2. 3. 2   Di st r i but i on Equi pment

Pr ovi de al l  di st r i but i on equi pment  necessar y t o pr ocess and di st r i but e 
pagi ng and musi c t o zones as i ndi cat ed on t he dr awi ngs.

2. 3. 2. 1   Moni t or  Panel

Pr ovi de syst em moni t or  panel  wi t h speaker  and zone sel ect i on capabi l i t y  t o 
check each out put ,  voi ce i nput ,  and zone sel ect i on.

2. 3. 2. 2   Loudspeaker  Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Show al l  speaker  l ocat i ons and associ at ed 
speaker  zones on t he const r uct i on dr awi ngs.   Space 
cor r i dor  cei l i ng speaker s at  a maxi mum of  t wi ce t he 
cei l i ng hei ght  wher e cei l i ng hei ght s do not  exceed  
3 m 10 f eet   above f i ni shed f l oor i n or der  t o pr ovi de 
maxi mum uni f or m cover age.   Space speaker s i n ot her  
l ocat i ons as r ecommended by t he speaker  manuf act ur er  
f or  maxi mum cover age at  l ow vol ume l evel s.

NOTE:   Show i ndi v i dual  r oom vol ume cont r ol  l ocat i ons 
on t he cont r act  dr awi ngs t o meet  pr oj ect  speci f i c  
r equi r ement s.   I ndi cat e speci f i c  r ooms t hat  r equi r e 
al l - cal l  bypass f eat ur e on t he cont r act  dr awi ngs.

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

Pr ovi de l ow power  l oudspeaker s f or  uni f or m sound di st r i but i on at  l ow 
vol ume l evel s.   Space speaker s [ as i ndi cat ed on t he dr awi ngs] [ _____] .   
Pr ovi de separ at e vol ume cont r ol  f or  i ndi v i dual  r ooms as i ndi cat ed on t he 
dr awi ngs.   [ I n r ooms desi gnat ed on t he dr awi ngs,  pr ovi de vol ume cont r ol  
wi t h bypass f eat ur e t o al l ow f or  al l - cal l  pagi ng t o bypass t he l ocal  
vol ume cont r ol  and be audi bl e at  nor mal  syst em vol ume. ]

Pr ovi de speaker s t hat  ar e desi gned t o pr ovi de even sound di sper si on over  
t he 20 Hz t o 20 kHZ f r equency r ange wi t hi n t he ent i r e ar ea t he speaker  
cover s.

2. 3. 2. 3   I ndoor  Loudspeaker  Assembl i es

Pr ovi de cone t ype speaker s wi t h wal l  or  cei l i ng encl osur es and baf f l es as 
i ndi cat ed on t he dr awi ngs.

2. 3. 2. 4   Out door  Loudspeaker  Assembl i es

Pr ovi de weat her  r esi st ant  cone speaker s wi t h encl osur es and baf f l es f or  
out door  cei l i ng l ocat i ons.   Pr ovi de hor n t ype l oudspeaker s f or  out door  
wal l  mount ed l ocat i ons.

[ 2. 3. 2. 5   I P Addr essabl e PoE Loudspeaker s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i f  not  usi ng I P net wor k t ype syst em.

NOTE:   I P Addr essabl e PoE Loudspeaker s must  not  
r esi de on Gover nment  net wor ks wi t hout  pr i or  
per mi ssi on nor  wi t hout  meet i ng RMF r equi r ement s.

SECTI ON 27 51 16  Page 16



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

Pr ovi de PoE speaker s wi t h i nt egr al  ampl i f i er s t o pr ovi de a maxi mum of  8 
Wat t s of  power  f r om t he PoE connect i on.   Pr ovi de al l  net wor ki ng 
component s,  PoE swi t ches,  cabl i ng,  and t er mi nat i on equi pment  t o be an 
i nt egr al  par t  of  t he publ i c addr ess syst em.

] 2. 3. 2. 6   Mi cr ophones

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Show mi cr ophone l ocat i ons on t he cont r act  
dr awi ngs as r equi r ed t o meet  pr oj ect  speci f i c  
r equi r ement s.   Mi cr ophones ar e nor mal l y onl y 
pr ovi ded at  t he headend equi pment  f or  t est i ng 
pur poses i n medi cal  f aci l i t i es.   Al l  ot her  pagi ng 
i nput  i s v i a t he t el ephone syst em.

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

Pr ovi de t ypes and quant i t i es of  mi cr ophones as i ndi cat ed on t he dr awi ngs.

2. 3. 3   Syst em Conf i gur at i on

2. 3. 3. 1   Al l  Cal l

Pr ovi de al l  cal l  pagi ng capabi l i t y .   Al l  cal l  pagi ng wi l l  have pr i or i t y 
over  al l  ot her  pagi ng zones.   Pr ovi de access t o al l  cal l  pagi ng vi a a 
mi cr ophone,  t el ephone,  or  bot h.   Mi cr ophone access wi l l  have pr i or i t y over  
t el ephone access f or  al l  pagi ng zone t ypes.

2. 3. 3. 2   Zone Pagi ng
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   Show al l  pagi ng zones on t he cont r act  
dr awi ngs.   Coor di nat e pagi ng zones wi t h pr oj ect  
speci f i c  r equi r ement s.

NOTE:   Show zone vol ume cont r ol  l ocat i ons on t he 
cont r act  dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
Pr ovi de l ocal  pagi ng zones as i ndi cat ed on t he dr awi ngs.   Pr ovi de access 
t o l ocal  zones usi ng t he t el ephone syst em[ ,  mi cr ophones, ] [  or  bot h] .   Al l  
cal l  pagi ng wi l l  have pr i or i t y over  al l  l ocal  pagi ng zones.   Pr ovi de zone 
vol ume cont r ol  at  a cont r ol l ed access l ocat i on as i ndi cat ed on t he 
dr awi ngs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t he f ol l owi ng par agr aph onl y i n 
medi cal  f aci l i t i es t hat  cont ai n combi ned medi cal  and 
dent al  c l i ni cs.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * [
2. 3. 3. 3   Medi cal  and Dent al  Cl i ni c Zoni ng

Pr ovi de separ at e wi de ar ea zone f or  t he medi cal  c l i ni c ar eas and separ at e 
wi de ar ea zone f or  dent al  c l i ni c ar eas as i ndi cat ed on t he dr awi ngs.   
These wi de ar ea zones ar e i n addi t i on t o al l  cal l  f or  t he ent i r e 
f aci l i t y .   Al l  cal l  wi l l  have pr i or i t y over  wi de ar ea zones.

]
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

NOTE:   I ncl ude t he f ol l owi ng par agr aph onl y i n 
medi cal  f aci l i t i es t hat  cont ai n an audi t or i um 
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equi pped wi t h an audi t or i um AV syst em.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

[ 2. 3. 3. 4   Audi t or i um Zone

Pr ovi de al l  cal l  pagi ng i n t he audi t or i um onl y.   Do not  i ncl ude audi t or i um 
wi t hi n a l ocal  or  wi de ar ea pagi ng zone.

] 2. 3. 4   Syst em Per f or mance

Pr ovi de syst em t hat  evenl y di st r i but es sound t hr oughout  l oudspeaker  zones 
at  pl us or  mi nus 3 dB f or  t he 1/ 1 oct ave band cent er ed at  4, 000 Hz.   
Pr ovi de syst em t hat  has uni f or m f r equency r esponse t hr oughput  l oudspeaker  
zones of  pl us or  mi nus 3 DB as measur ed wi t h 1/ 3 oct ave bands of  pi nk 
noi se at  l ocat i ons as sel ect ed by t he Cont r act i ng Of f i cer .   Pr ovi de syst em 
capabl e of  del i ver i ng 75 dB aver age pr ogr am l evel  wi t h addi t i onal  10 dB 
peaki ng mar gi n sound pr essur e l evel  wi t hout  causi ng t he associ at ed 
ampl i f i er  t o exceed nor mal  oper at i ng speci f i cat i ons f or  power  or  
di st or t i on.   Ref er ence sound pr essur e l evel  i s  20 mi cr opascal ,  unl ess 
ot her wi se i ndi cat ed.   Mi ni mum audi o sound pr essur e l evel  must  be at  l east  
+15 dB i n al l  ar eas.   Syst em must  not  pr oduce audi bl e hum,  noi se,  buzz,  or  
r at t l es at  any l oudspeaker .   El ect or al / acoust i c s i gnal - t o- noi se r at i o f or  
t he ent i r e syst em must  be at  l east  66 dB.

[ 2. 3. 5   El ect r i cal  Power

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t hi s par agr aph f or  al l  medi cal  
f aci l i t i es.   I ncl ude f or  ot her  f aci l i t i es as 
necessar y t o meet  pr oj ect  speci f i c  r equi r ement s.

NOTE:   For  medi cal  f aci l i t i es wi t h a Type I  or  Type 
I I  essent i al ,  connect  t he publ i c addr ess syst em t o 
t he essent i al  syst em l i f e saf et y br anch.   Coor di nat e 
wi t h pr oj ect  el ect r i cal  engi neer .   Publ i c addr ess 
equi pment  must  be connect ed t o dedi cat ed ci r cui t  
br eaker s t hat  ser ve no ot her  l oads.

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

Pr ovi de uni nt er r upt abl e power  suppl y ( UPS)  uni t s t hat  wi l l  suppor t  AC 
power ed equi pment  f or  a mi ni mum of  15 mi nut es of  f ul l  power  dur i ng an AC 
power  f ai l ur e.   Pr ovi de UPS uni t s t hat  compl y wi t h UL 1778 and FCC Par t  15

] ] [ 2. 4   ANALOG AUDI O SYSTEM

2. 4. 1   MI XER- PREAMPLI FI ER

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ver i f y t hat  t he desi gnat ed number  of  i nput s 
i s suf f i c i ent  t o meet  t he r equi r ement s of  t he desi gn 
and i ncr ease t he number  of  i nput s i f  r equi r ed.

Consi der at i on shoul d be gi ven t o t he use of  a 
mi xer - ampl i f i er  i nst ead of  a 
mi xer - pr eampl i f i er / power - ampl i f i er  combi nat i on.   
Mi xer - ampl i f i er s may not  be avai l abl e f or  power  
out put s of  200 wat t s or  gr eat er .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Mi xer - pr eampl i f i er  must  as a mi ni mum conf or m t o t he f ol l owi ng 
speci f i cat i ons:

Rat ed Out put 18 dB

Fr equency Response Pl us or  Mi nus 1 dB,  20 -  20, 000 Hz

Di st or t i on Less t han 0. 5 per cent ,  20 -  20, 000 Hz

Si gnal  t o noi se Mi cr ophone -  60 dB

Aux -  70 dB

I nput s 5 i ndependent  bal anced l ow- i mpedance 
t r ansf or mer - i sol at ed

I nput  Sensi t i v i t y Mi cr ophone -  0. 003 vol t s

Aux -  0. 125 vol t s

Magnet i c Car t r i dge -  0. 0005 vol t s

I nput  Channel  I sol at i on 80 dB mi ni mum

Tone Cont r ol s Pl us or  Mi nus 10 dB r ange at  50 and 15, 000 Hz

Power  Requi r ement 110- 125 Vac 60 Hz

2. 4. 2   POWER AMPLI FI ERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The r equi r ed wat t age r at i ng wi l l  be i nser t ed 
i n t he bl ank.   Thi s wat t age may be comput ed as 
f ol l ows:   Al l ow 1 wat t  f or  each l oudspeaker .   Use 
1. 4 mul t i pl i er  f or  r eser ve power .   Audi t or i um 
syst ems wi l l  have an out put  of  not  l ess t han 20 
wat t s or  not  l ess t han 10 wat t s per  100 seat s,  
whi chever  i s gr eat er .   Speci al  consi der at i on wi l l  be 
gi ven t o acoust i cs,  speaker  pl acement ,  and t he 
f unct i ons f or  whi ch t he syst em wi l l  be used,  
par t i cul ar l y f or  l ar ge audi t or i ums wher e musi c wi l l  
be r epr oduced or  ampl i f i ed.

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

Power  ampl i f i er s as a mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

Rat ed power  out put [ 60]  [ 125]  [ 250]  [ _____]  wat t s RMS

Fr equency Response Pl us or  Mi nus  3 dB,   20- 20, 000 Hz

Di st or t i on Less t han 2 per cent  at  RPO,  600- 13, 000 Hz

I nput  I mpedance 50 k ohm unbal anced
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Out put  I mpedance Bal anced 4 and 8 ohms

Out put  vol t age 25 and 70. 7 vol t s

Power  Requi r ement 110- 125 Vac 60 Hz

2. 4. 3   MI XER AMPLI FI ER

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ver i f y t hat  t he desi gnat ed number  of  i nput s 
ar e suf f i c i ent  t o meet  t he r equi r ement s of  t he 
desi gn and i ncr ease t he number  of  i nput s i f  r equi r ed.

Consi der at i on shoul d be gi ven t o t he use of  a 
mi xer - ampl i f i er  i nst ead of  a 
mi xer - pr eampl i f i er / power - ampl i f i er  combi nat i on.   
Mi xer - ampl i f i er s may not  be avai l abl e f or  power  
out put s of  200 wat t s or  gr eat er .

The r equi r ed wat t age r at i ng wi l l  be i nser t ed i n t he 
bl ank.   Thi s wat t age may be comput ed as f ol l ows:   
Al l ow 1 wat t  f or  each l oudspeaker .   Use 1. 4 
mul t i pl i er  f or  r eser ve power .   Audi t or i um syst ems 
wi l l  have an out put  of  not  l ess t han 20 wat t s or  not  
l ess t han 10 wat t s per  100 seat s,  whi chever  i s 
gr eat er .   Speci al  consi der at i on wi l l  be gi ven t o 
acoust i cs,  speaker  pl acement ,  and t he f unct i ons f or  
whi ch t he syst em wi l l  be used,  par t i cul ar l y f or  
l ar ge audi t or i ums wher e musi c wi l l  be r epr oduced or  
ampl i f i ed.

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

Mi xer  ampl i f i er  must  as a mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

Rat ed Power  Out put  ( RPO) [ 35]  [ 60]  [ 125]  [ _____]  wat t s RMS

Fr equency Response Pl us or  Mi nus  3 dB,   20- 20, 000 Hz

Di st or t i on Less t han 1 per cent  at  RPO,  60 -  13, 000 Hz

I nput s 2 mi cr ophones ( hi gh i mpedance or  l ow- i mpedance 
unbal anced 2 Aux.  ( hi gh- i mpedance)

Out put  I mpedance Bal anced 4 and 8  ohms

Out put  Vol t age 25 and  70. 7 vol t s

Power  Requi r ement 110- 125 Vac 60 Hz

2. 4. 4   MI CROPHONE I NPUT MODULES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Ver i f y t hat  t he desi gnat ed number  of  i nput s 
ar e suf f i c i ent  t o meet  t he r equi r ement s of  t he 
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desi gn and i ncr ease t he number  of  i nput s i f  r equi r ed.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Mi cr ophone i nput  modul es must  as a mi ni mum conf or m t o t he f ol l owi ng 
speci f i cat i ons:

Rat ed Out put s 0. 25 vol t s i nt o 10, 000 ohms

1. 0 vol t s i nt o 10, 000 ohms

Fr equency Response Pl us or  Mi nus 2 dB,  20 -  20, 000 Hz

Di st or t i on Less t han 0. 5 per cent  20 -  20, 000 Hz

I nput s 4 t r ansf or mer  -  coupl ed bal anced 150 ohm

I nput  Sensi t i v i t y 0. 003 vol t s

I nput  Channel  I sol at i on 70 dB mi ni mum

2. 4. 5   MI CROPHONES

2. 4. 5. 1   Desk Mi cr ophone

Mi cr ophones must  as a mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

El ement Dynami c

Pat t er n Car di oi d

Fr equency Response 50 -  12, 000 Hz

I mpedance Low i mpedance mi c ( 150- 400 ohms)

Fr ont - t o- back Rat i o 20 dB

 Sel ect or  swi t ches Sel ect or  swi t ches f or  zone must  be be [ i nt egr al  mi cr ophone]  
or  [ Separ at e consol e adj acent  t o mi cr ophone]

2. 4. 5. 2   Gooseneck Mi cr ophone

Gooseneck mi cr ophone must  meet  t he mi ni mum r equi r ement s of  t he desk 
mi cr ophone.   Mi cr ophone must  have push t o t al k but t on.   Gooseneck t ube 
l engt h must  be [ 305]  [ 406]  [ _____]  mm [ 12]  [ 16]  [ _____]  i nch.

2. 4. 5. 3   Mi cr ophone Jack

Each out l et  f or  mi cr ophones must  consi st  of  a st andar d out l et  box,  
f l ush- mount ed,  and f i t t ed wi t h a t hr ee- pol e,  pol ar i zed,  l ocki ng- t ype,  
f emal e mi cr ophone j ack and a cor r osi on r esi st ant - st eel  devi ce pl at e.
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] 2. 5   LOUDSPEAKERS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e on dr awi ngs t ype of  speaker  and 
l ocat i on.   Hor n Speaker  must  be speci f i ed onl y i n 
ar eas wi t h hi gh ambi ent  noi se or  out door s.   Hi gh 
out put  speaker  encl osur es must  be r est r i ct ed t o 
l ar ge open spaces i . e.  gymnasi ums,  audi t or i ums or  
commons

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

2. 5. 1   Cone Speaker

The cone speaker  must  as a mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

Appl i cat i on [ Wal l  baf f l e]  [ Cei l i ng]

Fr equency r ange 60 t o 12, 000 Hz

Power  Rat i ng Nor mal  -  [ 7]  [ _____]  wat t s

Peak   -  [ 10]  [ _____]  wat t s

Voi ce Coi l  I mpedance 8 ohms

Li ne Mat chi ng Tr ansf or mer  Type 25/  70. 7 vol t  l i ne

Capaci t y 4 wat t s

Magnet 10 ounces or  gr eat er

Pr i mar y Taps 0. 5,  1,   2 and 4 wat t s

Pr i mar y I mpedance 25 vol t s -  1250,  625,  and 312 ohms

70. 7 vol t s -  10k,  5k,  and 2. 5k ohms

Fr equency Response 30 -  20, 000 Hz

I nser t i on Loss Less t han 1 dB

2. 5. 2   Hor n Speaker

The hor n speaker  must  as a mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

Appl i cat i on [ I ndoor ]  [ Out door ]  [ Weat her pr oof ]

Fr equency Response 400 -  14, 000 Hz

Power  Taps 70 vol t  l i ne -  . 9,  1. 8,  3. 8,  7. 5,  and 15 wat t s

I mpedance 5000,  2500,  1300,  670,  330,  90,  and 45 ohms
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Nor mal  -  [  7]  [ _____]  wat t s

Peak   -  [ 15]  [ _____]  wat t s

Di sper si on 110 degr ees

2. 5. 3   Dual  Hor n Speaker

The dual  hor n speaker  must  meet  t he mi ni mum r equi r ement s of  hor n speaker  
except  t he di sper si on must  be 100 degr ees.

2. 5. 4   Hi gh Out put  Speaker  Encl osur es

Hi gh Out put  speaker  encl osur es must  be of  t he t uned- por t  desi gn f or  
pr eci se bal anci ng and t uni ng of  t he speaker .   The encl osur es must  be 
const r uct ed t hr oughout  of  19. 1 mm 3/ 4 i nch hi gh densi t y boar d,  wi t h 
scr ewed and gl ued j oi nt s,  dur abl y br aced,  and padded wi t h f i ber gl ass wher e 
acoust i cal l y r equi r ed.    Speaker  encl osur es must  have a [ 25]  [ 45]  degr ee 
[ _____]  ver t i cal  di sper si on and [ 90]  [ 120]  degr ees [ _____]  hor i zont al  
di sper si on.   The ef f ect i ve l engt h of  t hr ow must  be a mi ni mum of  [ 15]  [ 40]  
[ 60]  [ _____] m[ 50]  [ 130]  [ 200]  [ _____]  f eet .

2. 5. 5   Wal l  Baf f l e Speaker  Encl osur es

The wal l  baf f l e speaker  must  be of  [ par t i c l e boar d const r uct i on cover ed 
wi t h [ wal nut  l ami nat e] ] [ f ul l  s t eel  const r uct i on pai nt ed [ of f - whi t e] [ _____]  
[ _____]  and compl et e wi t h [ bl ack]  [ _____]  c l ot h gr i l l e] .   Baf f l e must  
f eat ur e 9. 5 [ 12. 5]  degr ee sl ope t o pr ovi de di r ect i onal  sound di sper si on 
of f set  i n t he di r ect i on of  r adi at i on.   Wal l  baf f l e encl osur e must  come 
equi pped wi t h a wal l  mount i ng br acket  desi gned t o assur e a r i gi d mount i ng 
t o any f l at  sur f aces.

2. 5. 6   Cei l i ng Speaker  Encl osur es

Cei l i ng speaker  encl osur e must  be const r uct ed of  heavy gauge col d st eel  
wi t h i nt er i or  under coat i ng and 38 mm 1- 1/ 2 i nch t hi ck hi gh densi t y 
f i ber gl ass 24 kg/ cu.  m 1- 1/ 2 l bs/ cu.  f t .   The uni t  must  be [ r ound]  
[ squar e]  and desi gned f or  [ r ecessed]  [ sur f ace]  i nst al l at i ons whi ch wi l l  be 
accompl i shed vi a [ st andar d scr ew]  [ t or s i on spr i ng]  [ f l ange mount ]  
mount i ng.   Recessed model s must  have a r ust - pr event i ve,  [ t ext ur ed bl ack 
coat i ng]  [ _____]  and t he sur f ace mount  uni t  f i ni shed i n t ext ur ed [ whi t e]  
[ _____] .   Encl osur e must  i ncl ude f our  t r i pl e compound condui t  knockout s.

2. 6   SPEAKER SWI TCHI NG PANEL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e i f  pagi ng f unct i on i s not  r equi r ed.   
Show zone boundar i es on t he dr awi ngs.

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

2. 6. 1   Sel ect or  Swi t ches

Zone cont r ol  must  be pr ovi ded f or  t he pagi ng f unct i on.   The speaker  
swi t chi ng panel  must  cont ai n at  l east  [ _____]  doubl e- pol e,  [ [ 4- ]  [ 3- ]  
posi t i on]  [ push but t on]  sel ect or  swi t ches and must  be [ r ack- mount ed]  [ desk 
mount ed]  [ sel ect or  swi t ches bui l t  i n mi cr ophone] t o act i vat e pr i or i t y 
r el ays.   Sel ect or  swi t ches l abel i ng must  be pr ovi ded t o i dent i f y t he zones.
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2. 6. 2   Syst em Power  suppl y

Power  suppl y must  be pr ovi ded f or  pr i or i t y r el ays and cont r ol s,  
r ack- mount ed and si zed f or  a capaci t y equal  t o 200 per cent  of  t he as- bui l t  
cont r ol  syst em,  and must  oper at e at  24 Vdc.   I nput  and out put  must  be 
pr ot ect ed t o per mi t  Cl ass 2 wi r i ng i n accor dance wi t h NFPA 70.

2. 7   PRI ORI TY RELAYS AND CONTROLS

Pr ovi de pr i or i t y r el ays and cont r ol s r equi r ed t o accompl i sh oper at i ons 
speci f i ed.   Rel ays must  be compl et el y encl osed wi t h a pl ast i c dust  cover  
f or  maxi mum pr ot ect i on agai nst  f or ei gn mat t er ,  and must  be pl ug- i n t ype.   
Rel ays must  be pr ovi ded wi t h a di ode wi r ed acr oss t he r el ay coi l  f or  
t r ansi ent  suppr essi on and must  be i nst al l ed ut i l i z i ng f act or y- pr ewi r ed,  
r ack- mount ed r ecept acl e st r i ps.   Coi l  must  be maxi mum 24 vol t s dc.

2. 8   SWI TCHES AND CONTROLS

2. 8. 1   Remot e Loudspeaker  ON/ OFF Swi t ches

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  mor e t han one swi t ch i s r equi r ed,  i ndi cat e 
i n a schedul e on t he dr awi ng.

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

Remot e swi t ches must  be [ key- oper at ed]  [ t oggl e swi t ch]  2- pol e,  
wal l - mount ed,  s i ngl e gang t ype wi t h engr aved swi t ch pl at es f i ni shed t o 
mat ch t he appr oved f i ni sh of  el ect r i cal  wal l  swi t ches.   Low- vol t age 
pr i or i t y over r i de r el ays must  be pr ovi ded as par t  of  t he swi t ches wi t h al l  
wi r i ng t o t he r acks t o al l ow over r i de of  t he ON/ OFF swi t ches f or  pr i or i t y 
announcement s.

2. 8. 2   Remot e Loudspeaker  Vol ume Cont r ol s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  mor e t han one cont r ol  i s  r equi r ed,  
i ndi cat e i n a schedul e on t he dr awi ng.

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

Remot e vol ume cont r ol s must  be an aut o t r ansf or mer  t ype wi t h det ent ed 3 dB 
st eps and an OFF posi t i on.   The cont r ol s must  be wal l - mount ed i n 
s i ngl e- gang out l et  boxes and f ur ni shed wi t h engr aved swi t chi ng pl at es 
f i ni shed t o mat ch appr oved f i ni sh of  el ect r i cal  wal l  swi t ches.   I nser t i on 
l oss of  t he cont r ol s must  not  exceed 0. 6 dB and t he power - handl i ng 
capaci t i es of  t he cont r ol  must  be [ 10]  [ 35]  [ 75]  [ _____]  wat t s.   
Low- vol t age pr i or i t y over r i de r el ays must  be f ur ni shed as par t  of  t hese 
cont r ol s wi t h al l  wi r i ng t o t he r acks t o al l ow over r i de of  t he vol ume 
cont r ol s f or  pr i or i t y announcement s.

2. 9   EQUI PMENT RACKS AND CABI NETS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   For  l ow power ed syst ems i . e.  onl y pagi ng 
syst ems, speci f y per f or at i ons or  l ouver s f or  cool i ng 
t hr ough convect i on cur r ent s.   Syst ems wi t h t ot al  
ampl i f i er  capaci t y exceedi ng 400 wat t s use t op r ack 
mount ed f an opt i on.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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Equi pment  must  be mount ed on[  482. 6 mm 19 i nch r acks]  [ swi ng wal l  mount ed 
cabi net s wi t h hi nged f r ont  r emovabl e and r ever si bl e door  and [ r i ght  hand]  
[ l ef t  hand]  hi nged r ear  sect i on t hat  pr ovi des access t o equi pment  wi t h  
482. 6 mm 19 i nch mount i ng r ai l s]  [ and]  [ f l oor  mount ed cabi net s wi t h  482. 6 
mm 19 i nch mount i ng r ai l s]  as i ndi cat ed on t he dr awi ngs  UL l i s t ed andi n 
accor dance wi t h ECI A EI A/ ECA 310- E and l ocat ed as shown on dr awi ngs.   
Vent i l at ed r ear  panel s,  sol i d s i de panel s,  and sol i d t op panel s must  be 
pr ovi ded f or  cabi net s.   Equi pment  cabi net s must  be pr ovi ded wi t h l ockabl e 
f r ont  panel s t hat  l i mi t  access t o equi pment .   The l ockabl e f r ont  must  not  
cover  i t ems t hat  r equi r e oper at or  access.   Cabi net  cool i ng must  be t hr ough 
[ per f or at i ons or  l ouver s i n f r ont  panel s t o ensur e adequat e vent i l at i on of  
equi pment ]  [ t op cabi net  mount ed f an] .   The r acks and cabi net s must  be 
f act or y f i ni shed wi t h a uni f or m baked enamel  over  r ust  i nhi bi t i ng pr i mer .

2. 10   CABLES

2. 10. 1   Speaker  Cabl e

Cabl es must  be of  t he gauge r equi r ed dependi ng upon t he cabl e r un l engt h.   
I n no case ar e cabl es t o be used whi ch i s smal l er  t han 18 AWG.   I nsul at i on 
on t he conduct or s must  be pol yvi nyl  chl or i de ( PVC)  or  an equi val ent  
synt het i c t her mopl ast i c not  l ess t han 0. 2 mm 0. 009 i nch.   Cabl es must  be 
j acket ed wi t h a [ PVC]  [ Fl uor opol ymer ]  compound.   The j acket  t hi ckness must  
be 0. 5 mm 0. 02 i nch mi ni mum.

2. 10. 2   Mi cr ophone Cabl e

Cabl e conduct or  must  be st r anded copper  20 AWG.   I nsul at i on on t he 
conduct or s must  be pol yvi nyl  chl or i de ( PVC)  or  an equi val ent  synt het i c 
t her mopl ast i c not  l ess t han 0. 2 mm 0. 009 i nch.   Cabl e must  be shi el ded 100 
per cent  of  al umi num pol yest er  f oi l  wi t h a bar e 22 gauge st r anded sof t  
copper  dr ai n conduct or .   Cabl es must  be j acket ed wi t h a [ PVC]  
[ Fl uor opol ymer ]  compound.   The j acket  t hi ckness must  be 0. 5 mm 0. 02 i nch 
mi ni mum.

2. 11   TERMI NALS

Ter mi nal s must  be [ sol der l ess,  t ool - cr i mped pr essur e]  [ or ]  [ _____]  t ype.

2. 12   SURGE PROTECTI ON

2. 12. 1   Power  Li ne Sur ge Pr ot ect i on

Maj or  component s of  t he syst em such as power  ampl i f i er s,  
mi xer - pr eampl i f i er s,  and t uner s,  must  have a devi ce,  whet her  i nt er nal  or  
ext er nal ,  whi ch pr ovi des pr ot ect i on agai nst  vol t age spi kes and cur r ent  
sur ges or i gi nat i ng f r om commer ci al  power  sour ces i n accor dance wi t h 
I EEE C62. 41. 1/ I EEE C62. 41. 2 B3 combi nat i on wavef or m and NFPA 70.   Fuses 
must  not  be used f or  sur ge pr ot ect i on.   The sur ge pr ot ect or  must  be r at ed 
f or  a maxi mum l et  t hr u vol t age of  350 Vol t s ac ( l i ne- t o- neut r al )  and 350 
Vol t  ac ( neut r al - t o- gr ound) .   Sur ge pr ot ect i on devi ce must  be UL l i s t ed 
and l abel ed as havi ng been t est ed i n accor dance wi t h UL 1449.

2. 12. 2   SI GNAL SURGE PROTECTI ON

Maj or  component s of  t he syst em must  have i nt er nal  pr ot ect i on c i r cui t s 
whi ch pr ot ect s t he component  f r om mi smat ched l oads,  di r ect  cur r ent ,  and 
shor t ed out put  l i nes.   Communi cat i on cabl es/ conduct or s must  have sur ge 
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pr ot ect i on i nst al l ed at  each poi nt  wher e i t  exi t s or  ent er s a bui l di ng.

2. 13   TELEPHONE I NTERFACE MODULE

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Tel ephone I nt er f ace modul e may be used t o 
access PA syst em f r om t el ephone i n conj unct i on or  
l i eu of  mi cr ophone.   I f  t her e i s a r equi r ement  t o 
i nt egr at e Tel ephone I nt er f ace modul e t o t he PA 
syst em,  assur e t hat  t he necessar y i nput s and 
i nt er f aces ar e i ncl uded i n t hi s speci f i cat i on.

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

[ 2. 13. 1   Anal og I nt er f ace Modul e

Tel ephone I nt er f ace modul e must  pr ovi de one way al l  cal l  pagi ng access 
f r om t el ephone t o PA syst em.   Pagi ng must  be accompl i shed by t he bui l di ng 
t el ephone syst em i nst r ument s i nt er connect ed t o t he PA syst em vi a an 
i nt er f ace modul e t o al l ow t el ephone di al  up access t o t he pagi ng 
ampl i f i er .   Tel ephone i nt er f ace modul e must  as a mi ni mum conf or m t o t he 
f ol l owi ng speci f i cat i ons:

I mpedance 600 ohms

Fr equency r esponse 100Hz t o 10Khz

70V I nput  I mpedance 200K ohms

Out put  l evel 400mV r ms

I nput  Power  Requi r ement 12- 24Vdc ( f r om power  suppl y)

Access r equi r ement El ect r oni c ( anal og)  or  I A2 l i ne key ( l i ne car d 
r equi r ed)  PABX l oop or  gr ound- st ar t  t r unk por t ,  or  
dedi cat ed si ngl e- l i ne phone

] [ 2. 13. 2   VoI P I nt er f ace Modul e

Pr ovi de pagi ng i nt er f ace modul e sui t abl e f or  use wi t h VoI P t el ephone 
syst ems.

] PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Af t er  becomi ng f ami l i ar  wi t h t he det ai l s of  t he wor k and wor ki ng 
condi t i ons,  ver i f y 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 epanci es bef or e per f or mi ng t he wor k.

 
3. 2   I NSTALLATI ON

I nst al l  equi pment  as i ndi cat ed and speci f i ed,  and i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons except  wher e ot her wi se i ndi cat ed.   
Equi pment  mount ed out - of - door s or  subj ect  t o i ncl ement  condi t i ons must  be 
weat her pr oof ed.
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3. 2. 1   Equi pment  Racks

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Racks  be l ocat ed adj acent  t o wal l s.   I f  a 
mechani cal  r ack/ f l oor  at t achment  i s r equi r ed,  
cont r ol s must  not  be l ower  t han 762. 0 mm ( 30 i nches 
nor  hi gher  t han 1. 7 m 66 i nches above f l oor .

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

Mount  r acks s i de- by- si de and bol t  t oget her .   Gr oup i t ems of  t he same 
f unct i on t oget her ,  ei t her  ver t i cal l y or  s i de- by- si de.   Ar r ange cont r ol s 
symmet r i cal l y at  a hei ght  as i ndi cat ed.   Make audi o i nput  and 
i nt er connect i ons wi t h appr oved shi el ded cabl e and pl ug connect or s;  out put  
connect i ons may be scr ew t er mi nal  t ype.   Al l  connect i ons t o power  suppl i es 
must  ut i l i ze st andar d mal e pl ug and f emal e r ecept acl e connect or s wi t h t he 
f emal e r ecept acl e bei ng t he sour ce si de of  t he connect i on.   I nput s,  
out put s,  i nt er connect i ons,  t est  poi nt s,  and r el ays must  be accessi bl e at  
t he r ear  of  t he equi pment  r ack f or  mai nt enance and t est i ng.   Each i t em 
must  be r emovabl e f r om t he r ack wi t hout  di st ur bi ng ot her  i t ems or  
connect i ons.   Empt y space i n equi pment  r acks must  be cover ed by bl ank 
panel s so t hat  t he ent i r e f r ont  of  t he r ack i s occupi ed by panel s.

3. 2. 2   Wi r i ng

I nst al l  wi r i ng i n r i gi d st eel  condui t ,  i nt er medi at e met al  condui t ,  cabl e 
t r ays,  or  el ect r i c met al l i c  t ubi ng as speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM.   Wi r i ng f or  mi cr ophone,  gr oundi ng,  l i ne 
l evel ,   speaker  and power  cabl es must  be i sol at ed f r om each ot her  by 
physi cal  i sol at i on and met al l i c  shi el di ng.   Shi el di ng must  be t er mi nat ed 
at  onl y one end.

3. 3   GROUNDI NG

Al l  gr oundi ng pr act i ces must  compl y wi t h NFPA 70.   Equi pment  must  be 
gr ounded t o t he ser vi ng panel boar d gr ound bus t hr ough a gr een gr oundi ng 
conduct or .   Met al l i c  condui t s ser vi ng t he equi pment  must  be i sol at ed on 
t he equi pment  end wi t h an i nsul at i ng bushi ng t o pr event  noi se f r om bei ng 
t r ansf er r ed t o t he c i r cui t .   Equi pment  r acks must  be gr ounded t o t he 
panel boar d gr ound bus ut i l i z i ng a 8 AWG conduct or .   Gr oundi ng conduct or  
must  be t er mi nat ed t o t he r ack usi ng connect or  sui t abl e f or  t hat  pur pose.

3. 4   TRAI NI NG

Conduct  a t r ai ni ng cour se f or  [ _____]  member s of  t he oper at i ng and 
mai nt enance st af f  as desi gnat ed by t he Cont r act i ng Of f i cer .   The t r ai ni ng 
cour se wi l l  be gi ven at  t he i nst al l at i on dur i ng nor mal  wor ki ng hour s f or  a 
t ot al  of  [ _____]  hour s and must  st ar t  af t er  t he syst em i s f unct i onal l y 
compl et e but  pr i or  t o f i nal  accept ance t est s.   The f i el d i nst r uct i ons must  
cover  al l  of  t he i t ems cont ai ned i n t he appr oved oper at i ng and mai nt enance 
manual s,  as wel l  as demonst r at i ons of  r out i ne mai nt enance oper at i ons.   
Not i f y t he Cont r act i ng Of f i cer  at  l east  14 days pr i or  t o t he st ar t  of  t he 
t r ai ni ng cour se.

3. 5   ACCEPTANCE TESTS

Submi t  t est  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s per f or med t o 
adj ust  each component  and t o pr ove compl i ance wi t h t he speci f i ed 
per f or mance cr i t er i a,  upon compl et i on and t est i ng of  t he i nst al l ed 
syst em.   The r epor t s must  i ncl ude t he manuf act ur er ,  model  number ,  and 

SECTI ON 27 51 16  Page 27



ser i al  number  of  t est  equi pment  used i n each t est .   Each r epor t  must  
i ndi cat e t he f i nal  posi t i on of  cont r ol s and oper at i ng mode of  t he syst em.   
Af t er  i nst al l at i on has been compl et ed,  conduct  accept ance t est s,  ut i l i z i ng 
t he appr oved t est  pr ocedur es,  t o demonst r at e t hat  equi pment  oper at es i n 
accor dance wi t h speci f i cat i on r equi r ement s.   Submi t  t est  pl an and t est  
pr ocedur es f or  t he accept ance t est s.   The t est  pl an and t est  pr ocedur es 
must  expl ai n i n det ai l ,  st ep- by- st ep act i ons and expect ed r esul t s t o 
demonst r at e compl i ance wi t h t he r equi r ement s speci f i ed.   The pr ocedur e 
must  al so expl ai n met hods f or  s i mul at i ng t he necessar y condi t i ons of  
oper at i on t o demonst r at e syst em per f or mance.   Not i f y t he Cont r act i ng 
Of f i cer  [ 14]  [ _____]  days pr i or  t o t he per f or mance of  t est s.   I n no case 
wi l l  not i ce be gi ven unt i l  af t er  t he Cont r act or  has r ecei ved wr i t t en 
Cont r act i ng Of f i cer  appr oval  of  t he t est  pl ans as speci f i ed.

3. 5. 1   Test i ng Requi r ement s

I ncl ude t he f ol l owi ng mi ni mum t est i ng:

a.   Oper at i onal  Test :  Per f or m t est s t hat  i ncl ude or i gi nat i ng pr ogr am and 
page messages at  mi cr ophone out l et s,  pr eampl i f i er  pr ogr am i nput s,  and 
ot her  i nput s.  Ver i f y pr oper  r out i ng and vol ume l evel s and t hat  syst em 
i s f r ee of  noi se and di st or t i on.

b.   Si gnal - t o- Noi se Rat i o Test :  Measur e s i gnal - t o- noi se r at i o of  compl et e 
syst em at  nor mal  gai n set t i ngs as f ol l ows:

( 1)   Di sconnect  mi cr ophone at  connect or  or  j ack c l osest  t o i t  and 
r epl ace i t  i n t he c i r cui t  wi t h a s i gnal  gener at or  usi ng a 1000- Hz 
si gnal .  Repl ace al l  ot her  mi cr ophones at  cor r espondi ng connect or s 
wi t h dummy l oads,  each equal  i n i mpedance t o mi cr ophone i t  
r epl aces.  Measur e s i gnal - t o- noi se r at i o.

( 2)   Repeat  t est  f or  each separ at el y cont r ol l ed zone of  l oudspeaker s.

( 3)   Mi ni mum accept ance r at i o i s 50 dB

c.   Di st or t i on Test :  Measur e di st or t i on at  nor mal  gai n set t i ngs and r at ed 
power .  Feed si gnal s at  f r equenci es of  50,  200,  400,  1000,  3000,  8000,  
and 12, 000 Hz i nt o each pr eampl i f i er  channel .  For  each f r equency,  
measur e di st or t i on i n t he pagi ng and al l - cal l  ampl i f i er  out put s.  
Maxi mum accept abl e di st or t i on at  any f r equency i s 3 per cent  t ot al  
har moni cs.

d.   Acoust i c Cover age Test :  Feed pi nk noi se i nt o syst em usi ng oct aves 
cent er ed at  500 and 4000 Hz.  Use sound- l evel  met er  wi t h oct ave- band 
f i l t er s t o measur e l evel  at  f i ve l ocat i ons i n each zone.  For  spaces 
wi t h seat ed audi ences,  maxi mum per mi ssi bl e var i at i on i n l evel  i s  pl us 
or  mi nus 2 dB.  I n addi t i on,  t he l evel s bet ween l ocat i ons i n same zone 
and bet ween l ocat i ons i n adj acent  zones must  not  var y mor e t han pl us 
or  mi nus 3 dB.

e.   Power  Out put  Test :  Measur e el ect r i cal  power  out put  of  each power  
ampl i f i er  at  nor mal  gai n set t i ngs of  50,  1000,  and 12, 000 Hz.  Maxi mum 
var i at i on i n power  out put  at  t hese f r equenci es must  not  exceed pl us or  
mi nus 1 dB.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ncl ude t he f ol l owi ng par agr aph wher e UPS 
uni t s ar e i ncl uded f or  t he publ i c addr ess syst em.

SECTI ON 27 51 16  Page 28



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

[ f .   Power  Out age Test :  Tur n of f  AC power  at  t he c i r cui t  br eaker  f or  AC 
power ed component s connect ed t o a UPS uni t  t o ensur e component s 
cont i nue t o oper at e f or  a mi ni mum of  15 mi nut es. ]

g.   I nspect i on:  Ver i f y t hat  uni t s and cont r ol s ar e pr oper l y l abel ed and 
i nt er connect i ng wi r es and t er mi nal s ar e i dent i f i ed.  Pr epar e a l i s t  of  
f i nal  t ap set t i ngs of  pagi ng speaker - l i ne mat chi ng t r ansf or mer s.

Publ i c addr ess syst em wi l l  be consi der ed def ect i ve i f  i t  does not  pass any 
of  t he r equi r ed i ndi v i dual  t est s and i nspect i ons l i s t ed above.

       - -  End of  Sect i on - -
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