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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  el ect r oni c i nt er communi cat i on 
syst ems,  i ncl udi ng mast er  and r emot e st at i ons of  t he 
wi r ed and wi r el ess t ypes.

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

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

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

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

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s 
i nt er communi cat i on syst ems and l i s t s desi r abl e 
f eat ur es of  el ect r oni c syst ems;  however ,  not  al l  
manuf act ur er s pr oduce pr oduct s wi t h al l  t he l i s t ed 
f eat ur es.   Consul t  manuf act ur er s as t o t he 
avai l abi l i t y  of  f eat ur es desi r ed and t he 
avai l abi l i t y  of   t hose f eat ur es.   Addi t i onal  
f eat ur es,  r equi r ement s,  et c. ,  may be made t o t hi s 
speci f i cat i on.   Wher e i nt er communi cat i on syst ems ar e 
t o be used wi t h ot her  communi cat i on devi ces,  
consi der  t he el ect r omagnet i c compat i bi l i t y  of  t he 
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i nt er communi cat i on syst em i n accor dance wi t h AR 5- 12 
-  Ar my Use of  t he El ect r omagnet i c Spect r um.   Thi s 
i nt er communi cat i on syst em gui de speci f i cat i on does 
not  i ncl ude al l  f eat ur es and desi gn par amet er s whi ch 
ar e avai l abl e.   Do not  speci f y exact  equi pment  
conf i gur at i on or  desi gn par amet er s t hat  ar e 
unnecessar i l y  r est r i ct i ve.

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

1. 1   REFERENCES

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

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

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

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

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

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

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

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A- 568. 0 ( 2020e)  Gener i c Tel ecommuni cat i ons Cabl i ng 
f or  Cust omer  Pr emi ses

TI A- 568. 1 ( 2020e)  Commer ci al  Bui l di ng 
Tel ecommuni cat i ons I nf r ast r uct ur e St andar d
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TI A- 568. 2 ( 2018d)  Bal anced Twi st ed- Pai r  
Tel ecommuni cat i ons Cabl i ng and Component s 
St andar ds

TI A- 568. 3 ( 2022e)  Opt i cal  Fi ber  Cabl i ng Component s 
St andar d

UNDERWRI TERS LABORATORI ES ( UL)

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

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

1. 2   RELATED REQUI REMENTS

Sect i on 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS 
appl i es t o t hi s sect i on.

Sect i on 27 51 16 PUBLI C ADDRESS SYSTEMS.

1. 3   SYSTEM DESCRI PTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Publ i c addr ess syst ems ar e cover ed i n 
speci f i cat i on 27 51 16 PUBLI C ADDRESS SYSTEMS and 
not  i n t hi s speci f i cat i on;  t hi s gui de speci f i cat i on 
cover s t he r equi r ement s f or  t hr ee di f f er ent  t ypes of  
i nt er communi cat i on syst ems,  sel ect  t hose appr opr i at e 
t o t he pr oj ect  and r emove t hose not  appl i cabl e t o 
t he pr oj ect .

For  br i g f aci l i t i es,  a 2- way publ i c addr ess syst em 
f or  pagi ng and moni t or i ng must  be pr ovi ded i n 
addi t i on t o t he i nt er com syst em;  use speci f i cat i on 
27 51 16 PUBLI C ADDRESS SYSTEMS f or  t he 2- way publ i c 
addr ess syst em.   The var i ous t ypes ar e as f ol l ows:

Type 1 syst ems ar e har dwi r ed,  s i ngl e- mast er  syst ems 
wi t h sel ect or  swi t ches at  t he mast er  st at i on 
al l owi ng f or  a s i ngl e 2- way conver sat i on wi t h a 
r emot e st at i on at  a t i me.   Thi s syst em al so al l ows 
f or  cal l s t o t he mast er  st at i on f r om a r emot e 
st at i on,  al l ows t he mast er  st at i on t o make a one- way 
announcement  t o one,  sever al ,  or  al l  r emot e st at i ons 
at  one t i me.   Remot e st at i ons t ypi cal l y consi st  of  a 
s i ngl e speaker ,  a cal l  but t on,  and a v i sual  
i ndi cat or  t o show t hat  t he mast er  st at i on i s 
connect ed t o t he par t i cul ar  r emot e st at i on.   Thi s 
syst em t ypi cal l y cannot  pr ovi de a v i deo opt i on.   
Thi s t ype of  syst em i s appl i cabl e f or  r el at i vel y 
smal l  syst ems ( maxi mum quant i t y of  r emot e st at i ons 
appr oxi mat el y 30) .   I f  t her e i s a r equi r ement  f or  
annunci at i on at  mor e t han one l ocat i on,  mul t i pl e 
mast er  st at i ons,  a l ar ge number  of  r emot e 
st at i ons, or  a r equi r ement  f or  mul t i pl e conver sat i on 
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pat hs,  t he use of  a Type 1 syst em mi ght  not  be 
appr opr i at e;  consi der  a Type 2 or  3 syst em i nst ead.

Type 2 syst ems ar e t ypi cal l y mi cr opr ocessor - based,  
and har dwi r ed or  mul t i pl exed wi t h one or  mor e 
mul t i pl e mast er  st at i ons;  t he mast er  st at i on 
t ypi cal l y ut i l i zes a t el ephone- t ype i nst r ument .   
Thi s syst em al l ows f or  cal l s t o t he mast er  st at i on 
f r om a r emot e st at i on,  cal l s f r om mast er  st at i on t o 
mast er  st at i on,  and al l ows each mast er  st at i on t o 
make a one- way announcement  t o one,  sever al ,  or  al l  
of  i t s  r emot e st at i ons at  one t i me.   A mul t i pl exed 
ver si on of  t hi s syst em coul d be appr opr i at e f or  a 
f aci l i t y  wi t h mul t i pl e r emot e st at i ons di st r i but ed 
i n var i ous wi ngs,  such as i n a BEQ,  det ent i on 
f aci l i t y ,  or  ot her  bui l di ng wher e i t  i s  not  
desi r abl e t o pr ovi de an i ndi v i dual  cabl e f r om t he 
mast er  st at i on t o each r emot e st at i on.   Remot e 
st at i ons can be connect ed t o a l ocal  el ect r oni c ( not  
necessar i l y  an I P Et her net  swi t ch)  swi t ch and each 
swi t ch connect ed t o t he mast er  st at i on by a s i ngl e 
cabl e.   Some of  t hese syst ems al l ow f or  a desi gnat ed 
mast er  st at i on t o t ake cont r ol  f r om anot her  mast er  
st at i on such as i n a cor r ect i onal  f aci l i t y  wher e 
cent r al  cont r ol  mi ght  need t o t ake over  t he mast er  
st at i on i n a par t i cul ar  bl ock i n case of  an 
emer gency.   These syst ems do not  have t o be 
I P- based,  al t hough addi t i on of  v i deo wi l l  of t en 
r equi r e an I P syst em.

Type 3 syst ems ar e s i mi l ar  t o Type 2 syst ems except  
t hat  t hey can communi cat e among mul t i pl e bui l di ngs 
and si t es and ar e I P- based t o al l ow communi cat i ons 
over  l ocal  and wi de ar ea net wor ks.

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

Pr ovi de Dat a Package 5 i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

Pr ovi de an I nt er communi cat i on Syst em t hat  i s sol i d st at e,  modul ar  i n 
desi gn,  and as i ndi cat ed. [   St at i ons must  have capaci t y f or  l at er  
expansi on t o [ [ _____]  mast er ]  [ and]  [ [ _____]  r emot e]  st at i ons [ wi t h 
[ _____]  handset ]  [ and] [ or ]  [ wi t h hands f r ee oper at i on]  wi t hout  sacr i f i c i ng 
any equi pment  or  f eat ur e of  per f or mance. ] [   When bot h wi r ed and wi r el ess 
c i r cui t r y ar e used,  such i nt er f ace must  not  pr esent  a r educt i on of  
f unct i on or  qual i t y. ] [   Syst em must  pr ovi de one- way vi deo f r om t he r emot e 
st at i ons t o t he mast er  st at i ons wher e vi deo- t ype r emot e st at i ons ar e 
i ndi cat ed] .

1. 3. 1   Sound Repr oduct i on

Pr ovi de syst em wi t h nor mal l y accept abl e speech i nt el l i gi bi l i t y ,  def i ned as 
a scor e of  at  l east  75 per cent  obt ai ned ut i l i z i ng t he phonet i cal l y 
bal anced monosyl l abi c wor k i nt el l i gi bi l i t y  t est  i n accor dance wi t h ASA S3. 2.

Pr ovi de an i nt er communi cat i on syst em t o pr ovi de an audi o out put  of  no l ess 
t han 10 dBA above ambi ent  at  [ 900]  [ _____]  mm [ 3]  [ _____]  f eet  f r om t he 
sur f ace of  each r ecei v i ng st at i ons over  t he f r equency r ange of  [ 200]  
[ _____]  t o [ 5000]  [ _____]  Hz,  when dr i ven by a sound pr essur e l evel  at  t he 
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cal l i ng st at i on of  at  l east  70 dBA at  t he f ace of  t he t r ansducer  
encl osur e.   Al l  sound pr essur e l evel s ar e r ef er enced t o 1 pascal  equal s 94 
dB.   The ent i r e syst em must  have a dynami c r ange of  at  l east  40 dB.   The 
r oot - mean- squar e ( r ms)  ext r aneous noi se ( e. g.  hum)  l evel  i nt r oduced by t he 
i nt er communi cat i on syst em must  be at  l east  [ 30]  [ _____]  dB bel ow t he 
nomi nal  s i gnal  l evel .   Di st or t i on,  i ncl udi ng envel ope del ay,  
i nt er modul at i on,  cr oss t al k,  and ot her  nonl i near  sour ces,  must  not  exceed 
5 per cent .

[ 1. 3. 2   Vi deo Capabi l i t y

Pr ovi de i nt er com st at i ons wi t h v i deo i n addi t i on t o audi o.   Mast er  
st at i ons must  be abl e t o v i ew i ndi v i dual s at  r emot e st at i ons equi pped wi t h 
v i deo,  but  r emot e st at i ons must  not  be abl e t o v i ew vi deo f r om t he mast er  
st at i on( s) .   Pr ovi de vi deo equi pped r emot e st at i ons wher e i ndi cat ed and 
pr ovi de mast er  st at i ons wi t h v i deo f eat ur e.

Vi deo Mast er  St at i ons must  have t he f ol l owi ng f eat ur es:

a.   Col or  t ouch scr een wi t h a di agonal  s i ze of  at  l east  170 mm 7 i nches.

b.   Hands- f r ee ( VOX)  and handset  communi cat i ons.

c.   Pan,  t i l t ,  zoom, cont r ast ,  and br i ght ness cont r ol s.

d.   Aut omat i c camer a pan,  t i l t ,  and zoom set t i ng speci f i c  t o t he r emot e 
st at i ons when communi cat i ng wi t h a r emot e st at i on.

e.   Audi o and vi deo st or age of  at  l east  t went y cal l s of  at  l east  f i ve 
mi nut es each on r emovabl e SD or  SDHC medi a.   I ncl ude sof t war e f or  
v i ewi ng and l i s t eni ng on a st andar d PC i f  f i l es ar e a pr opr i et ar y 
f or mat .

f .   Low vol t age power  suppl y r equi r ement  compl et e wi t h AC power  adapt er .

[ g.   Door  r el ease f unct i on.

] ] 1. 3. 3   Syst em Oper at i on And Ser vi ce Feat ur es

1. 3. 3. 1   Cont r ol  and Power  Requi r ement s

Pr ovi de t he syst em wi t h a power  swi t ch and an associ at ed vi sual  i ndi cat or  
f or  ON and OFF oper at i ons.   Pr ovi de a vol ume cont r ol  at  each st at i on t o 
r egul at e l i s t eni ng vol ume.   Syst em must  oper at e on [ 110- 125 Vac]  [ 220- 250 
Vac] ,  s i ngl e phase,  [ 60]  [ 50]  Hz.

[ a.   Remot e st at i ons must  ut i l i ze Power  over  Et her net  ( PoE) .   I ncl ude al l  
necessar y PoE swi t ches,  equi pment  and PoE i nj ect or s.

] [ b.   Pr ovi de an I P- based syst em[  ut i l i z i ng Power  over  Et her net  ( PoE) ] .   
I ncl ude al l  necessar y PoE swi t ches,  equi pment  and i nj ect or s.

] 1. 3. 3. 2   Cal l - I n I ndi cat i on

Mast er  st at i ons must  have an audi bl e and vi sual  cal l - i n i ndi cat or  t o 
pr ovi de i ndi cat i on of  i ncomi ng cal l s f r om r emot e st at i ons.   I ndi cat i on 
must  i dent i f y t he speci f i c  cal l i ng st at i on and st at us,  and r emai n act uat ed 
unt i l  t he cal l  i s  answer ed by a mast er  st at i on.   Vi sual  cal l - i n i ndi cat or s 
must  be cl ear l y v i s i bl e at  of f - cent er  angl es of  at  l east  45 degr ees.
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1. 3. 3. 3   I dent i f i cat i on Pl at es

I n addi t i on t o t he manuf act ur er ' s st andar d i dent i f i cat i on pl at es,  pr ovi de 
engr aved l ami nat ed acr yl i c pl ast i c i dent i f i cat i on pl at es f or  each 
component ,  connect i on,  and t er mi nal .   I dent i f i cat i on l abel s must  be 
3- l ayer ed whi t e on bl ack,  engr aved t o show bl ack l et t er s on a whi t e 
backgr ound.   War ni ng and caut i on l abel s must  be 3- l ayer ed whi t e on r ed,  
engr aved t o show whi t e l et t er s on r ed backgr ound.   Cont r ol  swi t ches and 
knobs must  be cl ear l y mar ked wi t h t hei r  f unct i on and st at us.   
I dent i f i cat i on st r i ps f or  st at i on sel ect or  swi t ches must  be l ocat ed t o 
c l ear l y i dent i f y r emot e and mast er  st at i ons and must  be pr ot ect ed by 
t r anspar ent  pl ast i c i nser t s.   Let t er i ng must  be no smal l er  t han 6. 35 mm 
1/ 4 i nch hi gh,  nor mal  bl ock st y l e.

1. 3. 3. 4   Combi nat i on Speaker - Handset  St at i ons

At  combi nat i on speaker - handset  st at i ons,  l i f t i ng t he handset  must  
aut omat i cal l y cut  out  t he l oudspeaker  i n t he st at i on and al l  conver sat i on 
must  be car r i ed t hr ough t he handset .

1. 3. 3. 5   Pr i vacy Swi t ch

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Wher e ambi ent  noi se does not  exceed 55 dBA,  
speci f y hands- f r ee oper at i on f r om di st ances up t o 
4. 5 m 15 f eet .   I n ar eas wher e t he noi se 
occasi onal l y exceeds 55 dB,  a t al k- l i s t en swi t ch 
t hat  over r i des t he hands- f r ee oper at i on shoul d be 
speci f i ed.   Wher e a hi gh noi se envi r onment  exi st s 
( above 80 dBA) ,  del et e hands- f r ee oper at i on and 
speci f y onl y a t al k- l i s t en swi t ch.

Gener al  Noi se Level  Gui del i nes Li br ar y 30 dBA,  Qui et  
Pr i vat e Of f i ce 40 dBA,  Gener al  Open Of f i ce 50 dBA,  
f ace- t o- f ace conver sat i on 60 dBA;  f ul l  symphony 90 
dBA.

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

Pr ovi de pr i vacy swi t ch at  [ each]  [ each i ndi cat ed]  r emot e st at i on t hat  
pr event s l i s t eni ng t o t hat  st at i on when act i vat ed.   Act i vat i on of  t he 
pr i vacy swi t ch must  pr ovi de a i ni t i al  t empor ar y audi bl e i ndi cat i on at  t he 
mast er  st at i on al ong wi t h a const ant  v i sual  i ndi cat i on of  t he speci f i c  
st at i on t hat  act i vat ed i t s pr i vacy swi t ch.   The vi sual  i ndi cat i on at  t he 
mast er  st at i on must  onl y be t ur ned of f  by r eset t i ng t he pr i vacy swi t ch at  
t he r emot e st at i on.

1. 4   SUBMI TTALS

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

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

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

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

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Submi t  det ai l  dr awi ngs consi st i ng of  
i l l ust r at i ons,  schedul es,  per f or mance char t s,  
i nst r uct i ons,  br ochur es,  di agr ams,  cat al og cut s,  
manuf act ur er ' s dat a,  mat er i al s and equi pment  l i s t s,  
and oper at i onal  and gener al  mai nt enance 
i nst r uct i ons,  i ncl udi ng t he over al l  syst em and f or  
each maj or  component .   I ndi cat e t he quant i t i es of  
st at i ons and pr ovi ded spar e capaci t y,  i ncl udi ng 
ampl i f i er  and power  suppl y spar e capaci t y;  ampl i f er  
headr oom must  not  be consi der ed par t  of  t he spar e 
capaci t y.   I l l ust r at e on t he dr awi ngs how each i t em 
of  equi pment  has been coor di nat ed t o f unct i on 
pr oper l y i n t he syst em.   I ncl ude on det ai l  dr awi ngs 
an over al l  syst em schemat i c i ndi cat i ng r el at i onshi p 
of  i nt er communi cat i on uni t s on one di agr am and 
showi ng power  sour ce,  syst em cont r ol s,  i mpedance 
mat ches,  pl us number ,  s i ze,  and maxi mum l engt hs of  
i nt er connect i ng wi r es and i ndi cat e c l ear ances 
r equi r ed f or  mai nt enance and oper at i on.   Pr ovi de 
cal cul at i ons f or  power  r equi r ement s of  equi pment  t o 
show t hat  t he pr oper  power  l evel s,  i ncl udi ng 
headr oom,  ar e pr ovi ded f or  t he speci f i ed equi pment .

[ Submi t  det ai l s of  i nt er f ace wi t h El ect r oni c 
Secur i t y Syst em when pr ovi di ng door  cont r ol  v i a t he 
i nt er com syst em. ]

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

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 
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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- 02 Shop Dr awi ngs

I nst al l at i on;  G

SD- 03 Pr oduct  Dat a

Al l - Cal l  Ampl i f i er ;  G[ ,  [ _____] ]

Cone- Type Loudspeaker s;  G[ ,  [ _____] ]

Hor n- Type Loudspeaker s;  G[ ,  [ _____] ]

I nt er communi cat i on Ampl i f i er ;  G[ ,  [ _____] ]

Mast er  St at i on;  G[ ,  [ _____] ]

[ Remot e Audi o and Vi deo St at i on;  G[ ,  [ _____] ]

] Remot e Audi o- Onl y St at i on;  G[ ,  [ _____] ]

Speaker  Encl osur es;  G[ ,  [ _____] ]

Spar e Par t s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s;

Accept ance Test s;  G[ ,  [ _____] ]

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

Al l - Cal l  Ampl i f i er ;  G[ ,  [ _____] ]

I nt er communi cat i on Ampl i f i er ;  G[ ,  [ _____] ]

Mast er  St at i on;  G

[ Remot e Audi o and Vi deo St at i on;  G[ ,  [ _____] ]

] Remot e Audi o- Onl y St at i on;  G[ ,  [ _____] ]

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
humi di t y and t emper at ur e var i at i on,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 6   EXTRA MATERI ALS

Af t er  appr oval  of  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,  f ur ni sh spar e par t s dat a f or  
each di f f er ent  i t em of  equi pment  and component  i n t he syst em.   I ncl ude 
wi t h t he dat a 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.
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PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Pr oj ect  dr awi ngs shoul d c l ear l y i ndi cat e t he 
exact  l ocat i on of  al l  s t at i ons,  condui t ,  wi r i ng,  and 
j unct i on boxes.   I f  no dr awi ngs of  t he l ocat i ons of  
mast er  st at i ons,  r emot e st at i ons,  j unct i on boxes,  
et c. ,  ar e f ur ni shed wi t h t he speci f i cat i on,  t he 
number  and t ype of  st at i ons and j unct i on boxes and 
t he di st ance bet ween t hem must  be i ncl uded as a par t  
of  t he pr oj ect  speci f i cat i on.

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

2. 1. 1   St andar d Pr oduct s

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 equi pment  t hat  have been i n sat i sf act or y use at  
l east  2 year s pr i or  t o bi d openi ng.   Equi pment  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 s i t e.

2. 1. 2   Pr oduct  Dat a

Submi t  Pr oduct  Dat a i ncl udi ng,  but  not  l i mi t ed t o,  capabi l i t i es,  t echni cal  
dat a,  oper at i ng par amet er s,  oper at i ng i nst r uct i ons,  and i nst al l at i on 
i nst r uct i on f or  I nt er communi cat i on Syst em equi pment  and component s 
r equi r i ng submi t t al s.

2. 1. 3   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.

2. 1. 4   Namepl at es

Each maj or  component  of  equi pment  must  have t he manuf act ur er ' s name,  model  
number ,  ser i al  number ,  and mar ki ngs f or  al l  r equi r ed code,  compl i ant ,  and 
conf or mant  cer t i f i cat i on on pl at es mechani cal l y at t ached t o t he equi pment .

2. 1. 5   Common Equi pment  Requi r ement s

2. 1. 5. 1   I nt er communi cat i on Ampl i f i er

The syst em i nt er communi cat i on 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 Out put  Power 10 wat t s r ms mi ni mum

Tot al  Har moni c Di st or t i on Less t han 5 per cent  at  r at ed out put  power  wi t h a l oad 
equi val ent  t o one st at i on connect ed t o out put  
t er mi nal s

Si gnal - To- Noi se Rat i o 60 dB or  gr eat er  at  r at ed out put

SECTI ON 27 51 23  Page 11



Fr equency Response Pl us or  mi nus 3 dB f r om 150 Hz t o 12, 000 Hz

I nput  Sensi t i v i t y Mat ched t o i nput  c i r cui t  and pr ovi di ng f ul l - r at ed 
out put  wi t h sound- pr essur e l evel  of  not  mor e t han 70 
dBA i mpi ngi ng on mast er  st at i ons,  speaker  
mi cr ophones,  or  handset  t r ansmi t t er s.

2. 1. 5. 2   Al l - Cal l  Ampl i f i er

Al l - cal l  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 Out put  Power Mi ni mum of  2 wat t s r ms f or  each st at i on,  but  no l ess 
t han 20 wat t s.

Tot al  Har moni c Di st or t i on Less t han 5 per cent  at  r at ed out put  power  wi t h a l oad 
equi val ent  t o t he quant i t y of  st at i ons connect ed t o 
i t  i n al l - cal l  mode of  oper at i on

Si gnal - To- Noi se Rat i o 60 dB or  gr eat er  at  r at ed out put

Fr equency Response Pl us or  mi nus 2 dB f r om 200 Hz t o 10, 000 Hz

Out put  Regul at i on Mai nt ai ns out put  l evel  wi t hi n 2dB f r om f ul l  t o no l oad

I nput  Sensi t i v i t y Compat i bl e wi t h mast er  st at i ons and cent r al  equi pment  
so ampl i f i er  del i ver s f ul l - r at ed out put  wi t h sound 
pr essur e l evel  of  l ess t han  10 dynes/ sq.  cm 0. 000145 
psi  i mpi ngi ng on mast er  st at i on,  speaker  mi cr ophone 
or  hand set  t r ansmi t t er .

Ext er nal  Mi cr ophone I nput Bal anced l ow- i mpedance wi t h swi t chabl e 48VDC phant om 
power

Ampl i f i er  Pr ot ect i on Pr event  damage f r om shor t ed and open ci r cui t s

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

Pr ovi de a per manent l y- mount ed ( not  a por t abl e power  st r i p)  UL 1449 Type 3 
Li st ed Sur ge Pr ot ect i ve Devi ce f or  al l  ampl i f i er s.   The sur ge pr ot ect or  
must  have a Maxi mum Cont i nuous Oper at i ng Vol t age of  150 vol t s f or  120 VAC 
suppl y vol t age and 300 vol t s f or  a 230 or  240 VAC suppl y vol t age.   The 
maxi mum Vol t age Pr ot ect i on Rat i ng must  not  exceed 600 VAC l i ne- t o- neut r al ,  
700 VAC l i ne- t o- gr ound,  and 600 VAC neut r al - t o- gr ound f or  a 120 VAC suppl y 
vol t age or  1200 VAC l i ne- t o- neut r al ,  1500 VAC l i ne- t o- gr ound,  and 1200 VAC 
neut r al - t o- gr ound f or  a 230 or  240 VAC suppl y vol t age.   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,  4t h Edi t i on.

2. 1. 5. 4   Si gnal  Ci r cui t  Pr ot ect i on

Al l  ampl i f i er s must  have i nt er nal  pr ot ect i on c i r cui t s t hat  pr ot ect  t he 
i nt er nal  component s 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 conduct or s must  have sur ge 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.
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2. 1. 5. 5   Remot e Audi o- Onl y St at i on

[ Desk]  [ Sur f ace wal l ]  [ Recessed wal l ] - mount ed r emot e st at i on must  have 
[ st ai nl ess st eel ]  [ anodi zed al umi num]  f acepl at e wi t h t amper  pr oof  mount i ng 
scr ews and [ gal vani zed st eel ]  [ al umi num]  backbox.   The r emot e st at i on must  
have:

a.   A speaker  wi t h a mi ni mum sensi t i v i t y of  90 dB on axi s at  1200 mm 4 f eet
 f r om t he speaker  when dr i ven at  one wat t  r ms.

b.   A cal l  announcement  v i sual  i ndi cat or  t hat  i l l umi nat es when t her e ar e 
i ncomi ng cal l s.   Vi sual  announcement  i ndi cat or s must  be cl ear l y 
v i s i bl e at  of f - cent er  angl es of  at  l east  45 degr ees.

c.   A r ecur r i ng moment ar y t one t hat  announces i ncomi ng cal l s.

d.   Cal l  Swi t ch t hat  per mi t s a cal l  t o t he mast er  st at i on.

e.   Pr ovi de a pr i vacy swi t ch at  each r emot e st at i on.   When i n t he ON 
posi t i on,  t he swi t ch must  pr event  any t r ansmi ssi on of  sound f r om t he 
r emot e st at i on.   When i n t he OFF posi t i on,  per sons must  be abl e t o 
r espond t o i ncomi ng cal l  wi t hout  manual  i nt er vent i on.

[ f .   A handset  wi t h hook swi t ch,  t el ephone t ype,  ar r anged t o di sconnect  t he 
speaker  when t he handset  i s l i f t ed.   The cor d must  be 450 mm 18 i nches 
l ong and [ per manent l y coi l ed]  [ met al l i c  j acket ed] .

] [ g.   NEMA 4X I P66 r at i ng.

] [ 2. 1. 5. 6   Remot e Audi o and Vi deo St at i on

Wal l - mount ed r emot e st at i on must  have [ st ai nl ess st eel ]  [ anodi zed 
al umi num]  f acepl at e wi t h t amper  pr oof  mount i ng scr ews and [ gal vani zed 
st eel ]  [ al umi num]  backbox.   The r emot e audi o- vi deo st at i on must  have t he 
f ol l owi ng f eat ur es:

a.   A speaker  wi t h a mi ni mum sensi t i v i t y of  90 dB on axi s at  1200 mm 4 f eet
 f r om t he speaker  when dr i ven at  one wat t  r ms.

b.   A cal l  announcement  i ndi cat or  t hat  i l l umi nat es when t her e ar e i ncomi ng 
cal l s.   Vi sual  announcement  i ndi cat or s must  be cl ear l y v i s i bl e at  
of f - cent er  angl es of  at  l east  45 degr ees.

c.   A r ecur r i ng moment ar y t one t hat  announces i ncomi ng cal l s.

d.   Cal l  Swi t ch t hat  per mi t s a cal l  t o t he mast er  st at i on.

e.   A f i xed- f ocal  l engt h,  r ecessed col or  camer a wi t h t he f ol l owi ng 
f eat ur es:

( 1)  Suf f i c i ent  dept h of  f i el d t o pr ovi de cl ear  i mages wi t h no 
di scer nabl e di f f er ence i n shar pness f or  subj ect s bet ween 300 t o 
1800 mm 12 i nches t o 84 i nches f r om t he camer a l ens sur f ace.

( 2)  An angl e of  v i ew bet ween 80 and 115 degr ees.

( 3)  Resol ut i on of  at  l east  one megapi xel .
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( 4)  Ful l  col or  v i deo when t he ver t i cal  i l l umi nat i on on t he subj ect ' s 
f ace i s as l ow as 20 l ux 2 f oot candl es.

( 5)  Ef f ect i ve f r ame r at e of  at  l east  20 f r ames per  second.

( 6)  Dynami c r ange of  at  l east  100 t o 1.

( 7)  H. 264 or  H. 265 compr essed vi deo out put .

( 8)  I nt egr al  whi t e LED t o i l l umi nat e subj ect  t o mai nt ai n above 
speci f i cat i ons when ambi ent  l i ght  l evel  i s  bel ow 20 l ux 2 
f oot candl es.

( 9)  Scr at ch- r esi st ant  mul t i coat ed cl ear  or  neut r al - t i nt ed opt i cal  
cover .

( 10)  Oper at i ng t emper at ur e of  mi nus 30 t o pl us 55 degr ees Cel si us 
mi nus 20 t o pl us 130 degr ees Fahr enhei t  wi t h no di scer nabl e l oss 
of  per f or mance.

( 11)  Oper at i on over  I Pv4 and I Pv6 net wor k pr ot ocol .

[ ( 12)  NEMA 4X I P66 r at i ng.

] ] 2. 1. 5. 7   Cone- Type Loudspeaker s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Lar ger  di amet er  speaker s wi l l  t ypi cal l y have 
bet t er  l ow- f r equency r esponse t han smal l er  di amet er  
speaker s,  but  i s  not  as i mpor t ant  f or  i nt er com use.   
Smal l er  di amet er  speaker s t ypi cal l y have a wi der  
di sper si on angl e t han l ar ger  di amet er  speaker s and 
can of t en be pl aced f ur t her  apar t  t han l ar ger  
di amet er  speaker s f or  t he same cover age.

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

Cone- t ype l oud speaker s,  not  i nt egr al  wi t h a r emot e st at i on,  must  be 
encl osed i n a [ st eel  housi ng]  [ back boxes]  and must  be acoust i cal l y 
dampened wi t h a f r ont  f ace of  at  l east  1. 21 mm 0. 0478 i nches st eel .   The 
whol e assembl y must  be r ust  pr oof ed and f act or y pr i med compl et e wi t h 
mount i ng assembl y. [   Baf f l e f or  f l ush speaker s must  be a mi ni mum t hi ckness 
of  0. 8128 mm 0. 032 i nches al umi num [ br ushed t o a sat i n sheen and 
l acquer ed]  [ wi t h t ext ur ed whi t e f i ni sh]  [ _____] ] . [   Vandal - pr oof  hi gh 
st r engt h baf f l es f or  f l ush mount ed speaker s must  be cast  al umi num wi t h 
t ensi l e st r engt h of  3, 093 kg/ sq.  cm 44, 000 psi  and a mi ni mum t hi ckness of  
0. 635 mm 0. 025 i nch.   The mount i ng scr ews must  be heat - t r eat ed al l oy. ]   
The cone- t ype l oudspeaker s must  compl y wi t h t he f ol l owi ng speci f i cat i ons:

Axi al  Sensi t i v i t y Mi ni mum of  [ 90] [ _____]  dB wi t h one wat t  i nput  
measur ed at  1 met er  4 f eet

Fr equency Response Wi t hi n pl us or  mi nus 6 dB f r om [ 70] [ 180]  t o 
15, 000 Hz

Mi ni mum Power  Rat i ng 8 wat t s

SECTI ON 27 51 23  Page 14



Mi ni mum Di sper si on Angl e [ 100] [ 135]  degr ees

Li ne Tr ansf or mer s Power  Rat i ng At  l east  4 wat t s wi t h at  l east  f our  t aps wi t h 
i nser t i on l oss of  no mor e t han 0. 5 dB

Speaker  Si ze [ 200] [ 100]  mm [ 8] [ 4]  i nches wi t h 25 mm 1 i nch 
voi ce coi l  and mi ni mum 142 gr ams 5 oz cer ami c 
magnet

Speaker  Cone Resi st ant  t o f r act ur e and del ami nat i on.

Speaker  Cone Sur r ound Pr ovi de seal er  on cone sur r ound t o mi ni mi ze 
envi r onment al  ef f ect s and agi ng degr adat i on.

2. 1. 5. 8   Hor n- Type Loudspeaker s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   A r ound hor n speaker  mi ght  have a di sper si on 
angl e of  95 t o 130 degr ees i n al l  di r ect i ons.   
Rect angul ar  hor ns mi ght  cont r ol  t he di sper si on 
pat t er n 70 x 95 degr ees or ,  f or  a sect or al  hor n,  60 
x 80 degr ees.   Speci f y t he t ype of  hor n speaker  
based on t he ar ea of  cover age,  weat her  r esi st ance,  
and whet her  an expl osi on pr oof  speaker  i s needed.

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

Hor n- t ype l oudspeaker s must  be al l  met al  [ weat her  pr oof ]  const r uct i on 
compl et e wi t h uni ver sal  mount i ng br acket s. [   Hor n- t ype l oudspeaker s must  
be sui t abl e f or  Cl ass [ 1,  Gr oups C and D]  [ 1,  Gr oups B,  C,  and D]  [ 2,  
Gr oups E,  F and G]  hazar dous l ocat i ons and equi pped wi t h 13 mm 1/ 2 i nch 
t hr eaded condui t  ent r y] .   The hor n t ype l oudspeaker s must  be pr ovi ded wi t h 
an i nt er nal l y mount ed,  f act or y i nst al l ed l i ne t r ansf or mer s and must  as a 
mi ni mum conf or m t o t he f ol l owi ng speci f i cat i ons:

Mi ni mum Power  Rat i ng [ 25] [ _____]  wat t s

Hor i zont al  Di sper si on Angl e [ 57] [ 70] [ 90] [ 115] [ _____]

Ver t i cal  Di sper si on Angl e [ 57] [ 90] [ 115] [ _____]

Axi al  Sensi t i v i t y Mi ni mum of  [ 110] [ _____]  dB wi t h one wat t  i nput  
measur ed at  1 met er  4 f eet

Li ne Tr ansf or mer s Power  Rat i ng At  l east  4 wat t s wi t h at  l east  f our  t aps wi t h 
i nser t i on r at e of  0. 5 dB

2. 1. 5. 9   Mast er  St at i on Capaci t y

Mast er  St at i ons and associ at ed equi pment ,  r egar dl ess of  syst em t ype,  must  
have an as- i nst al l ed spar e capaci t y of  at  l east  [ 25]  [ ____]  per cent  t o 
al l ow t hi s amount  of  r emot e st at i ons t o be added wi t hout  addi t i onal  
syst em,  sof t war e,  or  har dwar e addi t i ons or  modi f i cat i ons except  f or  t he 
added r emot e st at i ons and t hei r  connect i on t o t hei r  i mmedi at e upst r eam 
devi ce.
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[ 2. 2   TYPE 1 SYSTEM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s Syst em unl ess speci f y i ng a Type 1 
Syst em.

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

A manual l y swi t ched di r ect  connect ed keyed i nt er communi cat i on syst em t hat  
must  accommodat e at  l east  [ _____]  r emot e st at i ons.   Remot e st at i ons must  
be pr ovi ded i n t he quant i t i es i ndi cat ed.   The mast er  st at i on must  
sel ect i vel y communi cat e wi t h  any r emot e st at i on by act uat i on of  an 
appr opr i at e sel ect or  swi t ch. [   The mast er  st at i on must  be  capabl e of  
i ni t i at i ng a message t o al l  r emot e st at i ons s i mul t aneousl y or  i n gr oups of  
not  l ess t han 10 st at i ons per  gr oup. ]

2. 2. 1   Mast er  St at i on

[ Desk]  [ Sur f ace wal l ]  [ Recessed wal l ]  [ Rack] - mount ed mast er  st at i ons must  
have:

a.   St at i on- sel ect or  swi t ches and t al k- l i s t en swi t ches wi t h heavy dut y 
t ype gol d pl at ed cont act s r at ed f or  at  l east  f i ve mi l l i on oper at i ons.

b.   Vol ume Cont r ol  t o r egul at e i ncomi ng cal l  vol ume.

c.   A l i ght  annunci at i on t hat  i dent i f i es t he cal l i ng st at i ons and st at i ons 
i n use.   The l i ght  must  r emai n on unt i l  t he cal l  i s  answer ed.

d.   A t one annunci at or  wi t h a moment ar y audi bl e t one si gnal  t hat  announces 
i ncomi ng cal l s.

[ e.   A handset  wi t h hook swi t ch,  t el ephone t ype,  ar r anged t o di sconnect  t he 
speaker  when t he handset  i s l i f t ed.   The cor d must  be per manent l y 
coi l ed and have a l engt h bet ween 450 and 1500 mm 18 and 60 i nches when 
ext ended.

] f .   A l ockabl e,  vent i l at ed met al l i c  cent r al  cont r ol  cabi net  compl yi ng wi t h 
ECI A EI A/ ECA 310- E.   The cabi net  must  house t er mi nal  st r i ps,  power  
suppl i es,  ampl i f i er s,  syst em vol ume cont r ol ,  and auxi l i ar y equi pment .

] [ 2. 3   TYPE 2 SYSTEM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s Type unl ess speci f y i ng a Type 2 
Syst em.

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

A mi cr opr ocessor  swi t ched si ngl e conver sat i on pat h,  cent r al  cont r ol  
i nt er communi cat i on syst em must  i ncl ude[  an annunci at or  panel , ]  a mast er  
st at i on,  aut omat i c swi t chi ng equi pment ,  r emot e st at i ons and al l  
ampl i f i er s,  cont r ol  equi pment  and anci l l ar y devi ces r equi r ed t o pr ovi de 
f eat ur es speci f i ed.   The mast er  st at i on must  sel ect i vel y communi cat e wi t h 
any r emot e st at i on by act uat i ng t he number  assi gned t o t hat  r emot e 
st at i on. [   The mast er  st at i on must  be desi gned t o communi cat e wi t h al l  
r emot e st at i ons s i mul t aneousl y or  i n gr oups of  not  l ess t han 10 st at i ons 
by act uat i ng an assi gned " al l - cal l "  number . ]   Onl y t he sel ect ed r emot e 
st at i on must  be abl e t o l i s t en or  t al k t o t he mast er  st at i on.   A 
non- sel ect ed r emot e st at i on must  not  be abl e t o hear  or  i nt er f er e wi t h any 
por t i on of  conver sat i on bet ween a mast er  st at i on and t he sel ect ed r emot e 
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st at i on.   Hangi ng up t he mast er  st at i on handset  must  r eset  t he syst em f or  
next  cal l .   The quant i t y and l ocat i on of  r emot e st at i ons must  be as 
i ndi cat ed on t he dr awi ngs.   The syst em must  be pr ogr ammabl e and passwor d 
pr ot ect ed and al l ow access t o be gr ant ed or  deni ed t o var i ous st at i ons on 
an i ndi v i dual  basi s f or  each mast er  st at i on.

2. 3. 1   Mast er  St at i on

[ Desk- t op]  [ Sur f ace wal l ]  [ Recessed wal l ]  [ Rack- mount ed]  t ype mast er  
st at i on equi pped wi t h:

a.   A 12 di gi t  keypad sel ect or  t o t r ansmi t  cal l s t o ot her  st at i ons and 
i ni t i at e commands f or  pr ogr ammi ng oper at i ons.

b.   Vol ume cont r ol  t o r egul at e i ncomi ng cal l  vol ume.

c.   Vi sual  annunci at i on t o i dent i f y cal l i ng st at i ons and st at i ons i n use.   
The l i ght  must  r emai n on unt i l  a cal l  i s  answer ed.   Vi sual  i ndi cat or s 
must  be cl ear l y v i s i bl e at  of f - cent er  angl es of  at  l east  45 degr ees.

d.   Tone annunci at i on wi t h a moment ar y audi bl e t one si gnal  t hat  announces 
i ncomi ng cal l s.

e.   Reset  cont r ol s t hat  cancel s cal l s and r eset s syst em f or  t he next  cal l .

[ f .   A handset  wi t h hook swi t ch,  t el ephone t ype,  ar r anged t o di sconnect  t he 
speaker  when t he handset  i s l i f t ed.   The cor d must  be per manent l y 
coi l ed and have a l engt h bet ween 450 and 1500 mm 18 and 60 i nches when 
ext ended.

] g.   A met al l i c  cent r al  cont r ol  cabi net  t hat  must  compl y wi t h 
ECI A EI A/ ECA 310- E.   The cabi net  must  house t er mi nal  st r i ps,  power  
suppl i es,  ampl i f i er s,  syst em vol ume cont r ol ,  and auxi l i ar y equi pment .   
I t  must  be l ockabl e and vent i l at ed.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Not  al l  syst ems r equi r e door  r el ease.   
Det er mi ne i f  t he cont r ol l ed door  shoul d be moni t or ed 
and possi bl y al so cont r ol l ed by t he El ect r oni c 
Secur i t y Syst em.   Not  havi ng t hi s i nt er f ace coul d 
mean t hat  unaut hor i zed access t o an ar ea coul d occur  
wi t h no secur i t y per sonnel  r esponse.   Coor di nat e t he 
r equi r ement s wi t h Gover nment  secur i t y.

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

h.   Door  r el ease f eat ur e t o al l ow act i vat i on of  el ect r i c st r i kes and 
el ect r i c l at ches f r om t he vi deo mast er  st at i on.   Coor di nat e wi t h t he 
el ect r oni c secur i t y syst em desi gn and Sect i on 28 10 05 ELECTRONI C 
SECURI TY SYSTEMS ( ESS) .

] [ 2. 4   TYPE 3 SYSTEM

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Del et e t hi s Type unl ess speci f y i ng a t ype 3 
syst em.

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

A mi cr opr ocessor  swi t ched mul t i pl e conver sat i on pat h cent r al  cont r ol  
i nt er communi cat i on syst em must  be pr ovi ded.   The syst em must  be capabl e of  
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communi cat i ng wi t h ot her  mast er  st at i ons and r emot e st at i ons sel ect i vel y 
or  i n any combi nat i on t her eof  over  l ocal  and wi de- ar ea net wor ks.   Each 
mast er  st at i on must  sel ect i vel y communi cat e wi t h any ot her  mast er  st at i on 
or  any r emot e st at i on by ent er i ng a  number  assi gned t o t he cal l ed 
st at i on. [   Each mast er  st at i on must  al so be desi gned t o i ni t i at e a message 
t o al l  ot her  mast er  st at i ons and al l  r emot e st at i ons s i mul t aneousl y or  i n 
gr oups of  not  l ess t han 10 st at i ons. ]   St at i on quant i t i es must  be as 
i ndi cat ed on dr awi ngs.   The syst em must  be pr ogr ammabl e and passwor d 
pr ot ect ed and al l ow access t o be gr ant ed or  deni ed t o var i ous st at i ons on 
an i ndi v i dual  basi s f or  each mast er  st at i on.

2. 4. 1   Mast er  St at i on

[ Desk- t op]  [ Sur f ace wal l ]  [ Recessed wal l ]  [ Rack- mount ed]  mast er  st at i ons 
equi pped wi t h:

a.   A 12 di gi t  keypad sel ect or  t o t r ansmi t  cal l s t o ot her  st at i ons and 
i ni t i at e commands f or  pr ogr ammi ng oper at i ons.

b.   Vol ume cont r ol  t o r egul at e i ncomi ng cal l  vol ume.

c.   Li ght  annunci at i on t o i dent i f y cal l i ng st at i ons and st at i ons i n use.   
The l i ght  must  r emai n on unt i l  a cal l  i s  answer ed.

d.   Tone annunci at i on wi t h a moment ar y audi bl e t one si gnal  t hat  announces 
i ncomi ng cal l s.

e.   Reset  cont r ol s t hat  cancel s cal l s and r eset s syst em f or  t he next  cal l .

[ f .   A handset  wi t h hook swi t ch,  t el ephone t ype,  ar r anged t o di sconnect  t he 
speaker  when t he handset  i s l i f t ed.   The cor d must  be per manent l y 
coi l ed and have a l engt h bet ween 450 and 1500 mm 18 and 60 i nches when 
ext ended.

] g.   A met al l i c  cent r al  cont r ol  cabi net  t hat  must  compl y wi t h 
ECI A EI A/ ECA 310- E.   The cabi net  must  house t er mi nal  st r i ps,  power  
suppl i es,  ampl i f i er s,  syst em vol ume cont r ol ,  and auxi l i ar y equi pment .   
I t  must  be l ockabl e and vent i l at ed.

h.   Door  r el ease f eat ur e t o al l ow act i vat i on of  el ect r i c st r i kes and 
el ect r i c l at ches f r om t he vi deo mast er  st at i on.   Coor di nat e wi t h t he 
el ect r oni c secur i t y syst em desi gn and Sect i on 28 10 05 ELECTRONI C 
SECURI TY SYSTEMS ( ESS) .

] 2. 5   SPEAKER ENCLOSURES

Speaker  encl osur es must  be compat i bl e wi t h t he speaker s speci f i ed and 
compl y wi t h UL 50.

2. 6   TERMI NALS

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

2. 7   COMMUNI CATI ONS WI RI NG

Type of  s i gnal  and cont r ol  c i r cui t  wi r e and number  of  conduct or s must  be 
pr ovi ded as r ecommended by t he i nt er communi cat i on syst em manuf act ur er ,  and 
as necessar y t o pr ovi de a compl et e and oper abl e syst em.   Wher e r equi r ed,  
cabl e must  be UL cl assi f i ed l ow smoke and l ow f l ame f or  use i n ai r  pl enums 
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i n accor dance wi t h NFPA 70.

a.   Unl ess manuf act ur er ,  vol t age dr op,  or  at t enuat i on r equi r ement s ar e 
mor e st r i ngent ,  mul t i - conduct or  cabl es not  used wi t h modul ar  
connect or s must  cont ai n onl y st r anded conduct or s of  mi ni mum 22 AWG 
gauge,  i nsul at ed wi t h mi ni mum 105- degr ee Cel si us- r at ed i nsul at i on.   
Cabl e j acket  must  be r at ed at  mi ni mum of  105 degr ees Cel si us.

b.   Bal anced t wi st ed- pai r  t el ecommuni cat i ons cabl es must  be r at ed as 
above,  except  t hat  conduct or s must  be mi ni mum 24 AWG;  cabl es i ncl udi ng 
modul ar  connect or s must  be r at ed at  l east  Cat egor y [ 5e]  [ _____] .

c.   Compl y wi t h Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG 
SYSTEM when ut i l i z i ng I P- based syst ems.

2. 8   SURGE PROTECTI ON

Maj or  component s of  t he syst em such as Mast er  St at i ons,  Ampl i f i er s,  and 
Remot e St at i ons,  must  have devi ces,  ei t her  i nt er nal  or  ext er nal ,  t hat  must  
pr ovi de pr ot ect i on agai nst  vol t age spi kes and cur r ent  sur ges.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Consi der  f i ber - opt i c t r ansmi ssi on medi a,  
wi t hout  any met al l i c  el ement s t o connect  f ar  away 
r emot e i nt er com st at i ons.   An exampl e of  t hi s i s a 
r emot e st at i on at  a vehi c l e gat e hundr eds of  f eet  
f r om t he connect i on t o t he syst em.   Thi s can pr ovi de 
bet t er  pr ot ect i on f r om t he di f f er ent i al  vol t age 
whi ch can occur  bet ween t he t wo l ocat i ons i n case of  
a l i ght ni ng st r i ke i n t he v i c i ni t y.   Do not  r un any 
met al l i c  conduct or s or  r aceways f or  s i gnal ,  power ,  
or  dat a bet ween t hose l ocat i ons.

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

a.   Si gnal ,  Dat a,  and l ow- vol t age power :   Cont i nuous vol t age r at i ng of  
sur ge pr ot ect i ve devi ces i nt er nal  t o t he uni t s must  be bet ween 120 and 
140 per cent  of  t he nomi nal  c i r cui t  vol t age,  maxi mum l eakage cur r ent  
must  be l ess t han one mi l l i amper e,  and t he uni t  must  be abl e t o absor b 
at  l east  one hundr ed 1, 000- amper e 8x 20 mi cr osecond pul ses wi t hout  
appr eci abl e degr adat i on.

b.   Ext er nal  sur ge pr ot ect i ve devi ces f or  i ncomi ng AC l i ne- vol t age 
pr ot ect i on must  be UL 1449- l i s t ed Type 3 wi t h a maxi mum Vol t age 
Pr ot ect i ve Rat i ng ( VPR)  of  330 vol t s f or  nomi nal  l i ne vol t ages of  120 
VAC and a VPR of  600 vol t s f or  nomi nal  l i ne vol t ages above 120 vol t s 
when t est ed i n accor dance wi t h UL 1449.

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 l ocat i ons and 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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   St at e pr eci sel y what  i s t o be shown i n det ai l  
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dr awi ngs.   St at e al so t he cal cul at i ons t hat  need t o 
be a par t  of  t he submi t t al .

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

I nst al l  al l  syst em component s and appur t enances i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons and as speci f i ed and shown.   Uni t s t o be 
mount ed out si de or  subj ect  t o i ncl ement  condi t i ons must  be weat her pr oof  or  
be mount ed i n weat her pr oof  encl osur es.

3. 2. 1   Si gnal  and Cont r ol  Ci r cui t s Wi r i ng

I nst al l  s i gnal  and cont r ol  c i r cui t s i n accor dance wi t h NFPA 70,  TI A- 568. 0,  
TI A- 568. 1,  TI A- 568. 2,  TI A- 568. 3,  and as i ndi cat ed.   The conduct or s must  be 
separ at ed as r ecommended by t he equi pment  manuf act ur er .

a.   Si ze conduct or s t o mai nt ai n vol t age dr op i n power  c i r cui t s t o no mor e 
t han 3- per cent  and l oss i n s i gnal  c i r cui t s t o no mor e t han 0. 5 dB.   
Compl y wi t h Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG 
SYSTEM f or  I P- based syst ems.   I ncl ude boost er s,  addi t i onal  power  
suppl i es,  ampl i f i er s,  swi t ches,  et c.  as necessar y t o mai nt ai n t hese 
r equi r ement s.

b.   Run conduct or s and cabl es f r om uni t  t o uni t  wi t hout  spl i c i ng.

c.   Cabl es t hat  do not  use modul ar  connect or s can use t er mi nal  st r i ps and 
j unct i on boxes t o ext end t he cabl e i f  i n conf or mi t y wi t h manuf act ur er  
r ecommendat i ons.

d.   Pr ovi de dat a swi t ches t o ext end cabl e l engt h as necessar y f or  I P- based 
syst ems when cabl e r un woul d  ot her wi se exceed r equi r ement s.

e.   Fol l ow appl i cabl e por t i ons of  Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM when ut i l i z i ng I P- based syst ems.

f .   Locat e swi t ches and ot her  consol i dat i on poi nt s i n Tel ecommuni cat i ons 
Rooms.

3. 2. 2   Condui t ,  Cabl e Tr ay and Tubi ng Syst ems

I nst al l  wi r i ng i n r i gi d condui t ,  i nt er medi at e met al  condui t s,  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.

3. 3   WARRANTY

Pr ovi de a [ 5]  [ _____] - year  war r ant y f or  al l  uni t s,  par t s, and assembl i es 
and a [ 2]  [ _____] - year  war r ant y on al l  l abor .   I ncl ude t r avel  and expense 
cost s associ at ed wi t h r epai r  and super vi sor y per sons such t hat  owner  i s 
not  char ged f or  t hese when war r ant y l abor  i s pr ovi ded.

3. 4   GROUNDI NG

Per f or m t he connect i on of  i nt er f aci ng component s t hr ough t he use of  
t r ansf or mer s and t he t y i ng of  i nt er connect i ng l i nes t o a uni t  gr ound bus 
at  one end onl y.

3. 5   TRAI NI NG

Conduct  a t r ai ni ng cour se f or  [ _____]  member s of  t he oper at i ng st af f  and 
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f or  [ ______]  member s of  t he 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 must  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  [ 2]  [ _____]  hour s 
f or  t he oper at i ng st af f  and [ 4]  [ _____]  hour s f or  t he mai nt enance st af f ,  
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 i nst r uct i ons,  as 
wel l  as t he demonst r at i on 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. 6   ACCEPTANCE TESTS

Af t er  i nst al l at i on has been compl et ed,  conduct  an accept ance t est ,  usi ng 
t he appr oved t est  pl an,  t o demonst r at e t hat  t he 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 
pr ocedur es f or  t he accept ance t est  expl ai ni ng 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 es 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  [ _____]  days pr i or  t o t he 
per f or mance of  t est s.   I n no case must  not i ce be gi ven unt i l  af t er  t he 
wr i t t en appr oval  of  t he t est  pl ans.   The accept ance t est s must  i ncl ude as 
a mi ni mum t he f ol l owi ng t est s:

3. 6. 1   Oper at i onal  Test

Test  or i gi nat i ng st at i on- t o- st at i on,  and al l  cal l  at  each 
i nt er communi cat i on st at i on.   Ver i f y pr oper  r out i ng and vol ume l evel s and 
t hat  t he syst em i s f r ee of  noi se and di st or t i on.   Test  avai l abl e message 
pat h f r om each st at i on on syst em. [   Test  f or  pr oper  v i deo di spl ays and 
aut omat i c di spl ay of  pr e- pr epr ogr ammed vi deo vi ews. ]

3. 6. 2   Fr equency Response Test

Det er mi ne f r equency r esponse of  t wo t r ansmi ssi on pat hs,  i ncl udi ng 
al l - cal l ,  by t r ansmi t t i ng and r ecor di ng audi o t ones.   Mi ni mum accept abl e 
per f or mance i s wi t hi n 3 dB f r om 150 t o 2500 Hz.

3. 6. 3   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 ng as 
f ol l ows:

a.   Di sconnect  speaker  mi cr ophone 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 .   Measur e s i gnal - t o- noi se 
r at i o at  i nt er com st at i on speaker s.

b.   Repeat  t est  f or  10- per cent  of  t he  speaker  mi cr ophones,  but  no l ess 
t han one speaker - mi cr ophone.

c.   Mi ni mum accept abl e r at i o i s 35 dB.

3. 6. 4   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  150,  200,  400,  1000,  and 2500 Hz i nt o each al l - cal l  
ampl i f i er ,  and a mi ni mum of  t wo sel ect ed i nt er communi cat i on ampl i f i er s.   
For  each f r equency,  measur e di st or t i on i n t he al l - cal l  ampl i f i er  out put s.   
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Maxi mum accept abl e di st or t i on at  any f r equency i s 5 per cent  t ot al  
har moni cs.

3. 6. 5   Vi deo Test s

Ver i f y t hat  v i deo f r om al l  r emot e st at i ons appear s at  al l  mast er  st at i ons 
wi t h pr oper  r esol ut i on,  f ocus,  and col or  bal ance meet i ng t he 
manuf act ur er ' s publ i shed speci f i cat i ons.

3. 6. 6   Test  Repor t s

Submi t  t est  r epor t s i n bookl et  f or m,  upon compl et i on and t est i ng of  t he 
i nst al l ed syst em,  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.   I ncl ude i n each t est  r epor t  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.   I ncl ude t he manuf act ur er ,  model  number ,  and 
ser i al  number  of  t est  equi pment  used i n each t est .

         - -  End of  Sect i on - -
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