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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t el evi s i on and FM r adi o s i gnal  
r ecept i on syst ems of  var i ous conf i gur at i ons.

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

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

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
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 shoul d be used i n 
conj unct i on wi t h Sect i on 27 05 14. 00 10 CABLE 
TELEVI SI ON PREMI SES DI STRI BUTI ON SYSTEM,  whi ch 
speci f i es t he physi cal  cabl e pl ant .

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

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

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

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

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

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

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL CABLE AND TELECOMMUNI CATI ONS ASSOCI ATI ON ( NCTA)

NCTA RP ( 1989)  NCTA Recommended Pr act i ces f or  
Measur ement s on Cabl e Tel evi s i on Syst ems

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

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

NFPA 780 ( 2017)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

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

TIA-222 ( 2005G;  Add 1 2007;  Add 2 2009;  Add 3 
2014;  Add 4 2014;  R 2014;  R 2016)  
St r uct ur al  St andar ds f or  St eel  Ant enna 
Tower s and Ant enna Suppor t i ng St r uct ur es

U. S.  FEDERAL AVI ATI ON ADMI NI STRATI ON ( FAA)

FAA AC 70/ 7460- 1 ( 2015;  Rev L)  Obst r uct i on Mar ki ng and 
Lighting

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

47 CFR 15 Radi o Fr equency Devi ces

47 CFR 17 Const r uct i on,  Mar ki ng,  and Li ght i ng of  
Ant enna St r uct ur es
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47 CFR 25 Sat el l i t e Communi cat i ons

47 CFR 76 Mul t i channel  Vi deo and Cabl e Tel evi s i on 
Service

UNDERWRI TERS LABORATORI ES ( UL)

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

1. 2   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on i s t o be used t o 
speci f y r ecept i on and subsequent  di st r i but i on of  
of f - t he- ai r  t el evi s i on and FM r adi o br oadcast  
s i gnal s.   I f  t her e i s a speci f i c  r equi r ement  at  t he 
pr oj ect  s i t e ( i f  def i ned i n t he Ar chi t ect - Engi neer ' s 
St at ement  of  Wor k)  f or  di r ect  br oadcast  sat el l i t e 
( DBS)  r ecept i on f or  mul t i pl e user s,  t he desi gner  
wi l l  appl y cur r ent  st at e- of - t he- ar t  desi gn 
i nf or mat i on avai l abl e f r om manuf act ur er s of  t hi s 
equi pment  t o conf i gur e a cabl i ng and equi pment  
ar r angement  t o pr ovi de t he r equi r ed oper at i on and 
ser vi ce di st r i but i on.   Pr oduct - speci f i c  r equi r ement s 
shoul d be val i dat ed dur i ng t he syst em t est i ng,  whi ch 
shoul d be done i n accor dance wi t h t he r equi r ement s 
her ei n,  modi f i ed as necessar y t o ensur e a f ul l y  
f unct i onal  i nst al l at i on.

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

Pr ovi de a t el evi s i on s i gnal  r ecept i on syst em t o r ecei ve r adi o f r equency 
( RF)  s i gnal s avai l abl e f r om [ FM r adi o t r ansmi t t er s]  [ and]  [ t el evi s i on 
br oadcast  t r ansmi t t er s]  f or  t r ansmi ssi on t o end user s v i a a coaxi al  cabl e 
di st r i but i on syst em.   The syst em shal l  ut i l i ze i ndust r y st andar d,  
commer ci al l y  avai l abl e ant enna syst ems and sol i d- st at e el ect r oni c passi ve 
and act i ve devi ces t o r ecei ve and di st r i but e t he RF si gnal s t o each end 
user  and meet  t he speci f i cat i ons and r equi r ement s l i s t ed her ei n.   The 
syst em shal l  compl y wi t h 47 CFR 15, 47 CFR 25,  and 47 CFR 76.   The 
equi pment  used shal l  be desi gned f or  commer ci al  and i ndust r i al  
appl i cat i ons.   The syst em shal l  be desi gned t o pr ovi de cont i nuous 
ent er t ai nment  on a ser i es of  VHF and non- br oadcast  channel s sel ect abl e by 
t he user s.   UHF channel s r ecei ved shal l  be t r ansl at ed t o a vacant  VHF or  
non- br oadcast  channel  bef or e di st r i but i on over  t he s i ngl e cabl e 
di st r i but i on syst em.

1. 2. 1   Syst em Conf i gur at i on

The syst em shal l  consi st  of  [ l og- per i odi c or  yagi  ant enna f or  of f - ai r  
s i gnal  r ecept i on, ]  and [ passi ve]  [ and]  [ act i ve]  cabl e di st r i but i on 
equi pment  and head end equi pment .

1. 2. 1. 1   Head End Equi pment

The head end equi pment  shal l  ser ve as an i nt er f ace bet ween t he r ecei v i ng 
ant ennas and t he pr emi ses di st r i but i on syst em t o al l ow f or  s i gnal  r ecept i on 
[ pr ocessi ng, ]  [ and]  [ modul at i on, ]  [ and]  [ t r ansl at i on t o vacant  channel s, ]  
[ and]  [ combi ni ng s i gnal s f or  s i ngl e cabl e di st r i but i on, ]  [ and]  
[ ampl i f i cat i on, ]  [ and]  [ equal i zat i on] .
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1. 2. 1. 2   Pr emi ses Di st r i but i on Syst em

The pr emi ses di st r i but i on syst em shal l  consi st  of  coaxi al  cabl es and user  
out l et s as speci f i ed i n Sect i on 27 05 14. 00 10 CABLE TELEVI SI ON PREMI SES 
DI STRI BUTI ON SYSTEM.   The si gnal  r ecept i on syst em speci f i ed her ei n shal l  
pr ovi de f or  har dwar e i ncl udi ng [ s i gnal  spl i t t er s, ]  [ RF l i ne and 
di st r i but i on ampl i f i er s, ]  [ s i gnal  equal i zer s, ]  [ power  suppl i es, ]  and ot her  
anci l l ar y har dwar e.   Submi t  [ 6]  [ _____]  copi es of  each manuf act ur er ' s 
oper at i on manual  out l i ni ng t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em 
st ar t up,  oper at i on and shut down.   The manual  shal l  i ncl ude equi pment  l ayout  
and schemat i cs of  s i mpl i f i ed wi r i ng and cont r ol  di agr ams of  t he syst em as 
i nst al l ed,  t he manuf act ur er ' s name,  model  number ,  and a br i ef  descr i pt i on 
of  equi pment  and component s and t hei r  basi c oper at i ng f eat ur es.   Submi t  [ 6]  
[ _____]  copi es of  t he mai nt enance manual  l i s t i ng r out i ne mai nt enance 
pr ocedur es,  possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng gui des.   
The manual  shal l  i ncl ude equi pment  l ayout  and schemat i cs and si mpl i f i ed 
wi r i ng and cont r ol  di agr ams of  t he syst em as i nst al l ed.

1. 2. 1. 3   Syst em Har dwar e Desi gn

Syst em har dwar e shal l  be sol i d st at e and shal l  ut i l i ze modul ar  component s 
t o pr ovi de maxi mum f l exi bi l i t y ,  ease of  mai nt enance,  and ease of  expansi on 
wher e pr act i cabl e.   Sol i d st at e and i nt egr at ed c i r cui t r y cont ai ni ng 
s i l i con- based mat er i al s shal l  be empl oyed t o t he maxi mum pr act i cabl e 
ext ent .   Mechani cal  and el ect r o- mechani cal  r el ays,  t uni ng cont r ol s,  and 
ot her  mechani cal  component s and par t s shal l  not  be used wher e t he necessar y 
f unct i ons can be per f or med i n a mor e r el i abl e manner  by el ect r oni c 
components.

1. 2. 1. 4   Mai nt enance Accessi bi l i t y

Make par t s whi ch r equi r e per i odi c ser vi ce or  mai nt enance easi l y 
accessi bl e.   Component s i n t he head end equi pment  r equi r i ng t uni ng 
adj ust ment s shal l  be ext er nal l y accessi bl e f r om t he f r ont  of  t he equi pment  
and r acks.

1. 2. 1. 5   Conf i gur at i on and Fut ur e Expansi on

**************************************************************************
NOTE:   The desi gner  wi l l  show t he bui l di ng l ayout  
and det ai l ed ser vi ce r equi r ement s i dent i f y i ng t he 
pr oposed or  avai l abl e equi pment  l ocat i ons,  equi pment  
c l oset s,  and user  out l et s.   Avai l abl e r i ser  and 
condui t  di agr ams as r equi r ed,  pl anned cabl e r out i ng 
not i ng r est r i c t i ons and gener al  r equi r ement s t hat  
may i mpact  cost  of  t he pr oj ect  ( i . e.  pl enum cabl e,  
condui t  pl acement  r equi r ed) ,  et c. ,  wi l l  be suppl i ed.

The desi gner  wi l l  show a geogr aphi cal  r epr esent at i on 
of  t he ar ea i ncl udi ng bui l di ngs,  r oads,  and 
pot ent i al  obst r uct i ons t o ensur e a c l ear  pat h t o t he 
br oadcast  st at i ons,  i f  used.   The si ze and 
compl exi t y of  t he syst em wi l l  det er mi ne t he ext ent  
t o whi ch t he dr awi ngs shoul d i ncl ude al l  or  par t  of  
t he above i nf or mat i on.   The equi pment  sel ect ed f or  
t he desi gn wi l l  be conf i gur ed t o suppor t  Hi gh 
Def i ni t i on Tel evi s i on ( HDTV)  v i a t he s i gnal  
di st r i but i on syst em ( i f  def i ned i n t he 
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Ar chi t ect - Engi neer ' s Scope of  Wor k) .   At  a mi ni mum,  
t he syst em wi l l  suppor t  f ut ur e i mpl ement at i on of  
I nt er net  access and HDTV wi t hout  t he need t o r epl ace 
equi pment .   Compl et e desi gn i nf or mat i on wi l l  be 
gi ven t o al l ow bi dder s t o pr epar e compet i t i ve bi ds.

The di st r i but i on equi pment  wi l l  t ypi cal l y  be set  up 
f or  12 or  35 channel s,  dependi ng upon user  
r equi r ement s.   I f  addi t i onal  channel s ar e r equi r ed,  
t he desi gner  wi l l  speci f y avai l abl e non- br oadcast  
( CATV)  channel s.

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

The syst em shal l  accommodat e f ut ur e expansi on wi t h mi ni mum ser vi ce 
interruption.

a.   The head end equi pment  shal l  be conf i gur ed t o al l ow adequat e r ack 
space,  power  suppl i es,  mi xer s,  modul at or s,  and combi ner s f or  a mi ni mum 
of  t wel ve VHF channel s.

b.   The di st r i but i on equi pment  shal l  be conf i gur ed as i ndi cat ed.   
Component s i n t he di st r i but i on syst em shal l ,  as a mi ni mum,  be capabl e 
of  di st r i but i ng [ 12 VHF channel s ( 2 -  6 l ow band VHF i ncl udi ng FM band 
and 7- 13 hi gh band VHF) , ]  [ 35 CATV channel s ( 2 -  W( 36)  l ow,  mi d,  hi gh 
and super  band) , ] .

1. 2. 2   Syst em Per f or mance

**************************************************************************
NOTE:   The desi gner  wi l l  pr epar e a l i s t i ng of  
of f - ai r  st at i ons t o be i ncl uded i n t he i nst al l at i on,  
wi t h cal l  l et t er s,  br oadcast / cabl e channel ,  and 
syst em di st r i but i on channel .   The desi gner  wi l l  
ut i l i ze t he appr opr i at e t abl es f or  t he par t i cul ar  
syst em pr oposed.   The t abl es number ed " I a"  and " I b"  
may be del et ed and r enumber ed as r equi r ed.   The 
r esul t s of  t he s i gnal  sur veys conduct ed by t he 
desi gner  wi l l  be i ncl uded i n TABLES I a or  I b as t hey 
appl y.   TABLES I I a and I I b r ef l ect  mi ni mum syst em 
per f or mance r equi r ement s expect ed at  each user  
interface.

The exact  number  of  FM st at i ons and TV channel s t he 
desi gner  i s  speci f y i ng f or  t he pr oj ect  i s  i ndi cat ed 
by t he number  of  cal l  l et t er s and channel s l i s t ed.

Recept i on and di st r i but i on of  a TV channel  or  FM 
st at i on wi l l  not  be at t empt ed unl ess t he ant enna 
hei ght  and ant enna gai n can be sel ect ed t o del i ver  
at  l east  a mi nus 10 dBmV si gnal  t o t he ampl i f i er .   
Tr ansl at i on equi pment  wi l l  be pr ovi ded t o conver t  
VHF channel  br oadcast  f r equency t o a sui t abl e unused 
VHF channel ,  i n case of  co- channel  or  adj acent  
channel  i nt er f er ence.   Wher e UHF channel s ar e 
avai l abl e,  t hey wi l l  be conver t ed t o VHF or  
non- br oadcast  channel s avai l abl e f or  di st r i but i on.

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

Pr ovi de a syst em capabl e of  r ecei v i ng br oadcast  s i gnal s f r om t he 
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[ t el evi s i on of f - ai r ]  [ and]  [ FM r adi o]  st at i ons desi gnat ed bel ow.   The 
desi gnat ed st at i ons named by cal l  l et t er s desi gnat ed bel ow ar e ent er ed i n 
t he " USE"  col umn of  TABLE I  [ a]  [ b]  t o i ndi cat e cor r espondence bet ween t he 
channel  on t he cabl e di st r i but i on syst em and t he r ecei ved TV channel s.   The 
syst em shal l  del i ver  t o al l  user  out l et s t he per f or mance speci f i ed i n 
TABLES I I a and I I b.

1. 2. 2. 1   Tel evi s i on Br oadcast  St at i ons

Pr ogr ammi ng r ecei ved f r om t he f ol l owi ng l i s t ed t el evi s i on st at i ons shal l  be 
di st r i but ed on t he cabl e di st r i but i on syst em.

St at i on Name Br oadcast  Channel City Distance Azimuth

[_____] [_____] [_____] [_____] [_____]

1. 2. 2. 2   FM Br oadcast  St at i ons

Pr ogr ammi ng r ecei ved f r om t he f ol l owi ng l i s t ed FM r adi o st at i ons shal l  be 
di st r i but ed on t he FM band of  t he cabl e di st r i but i on syst em:

St at i on Name Frequency City Distance Azimuth

[_____] [_____] [_____] [_____] [_____]

1. 2. 3   Syst em Conf i gur at i on

**************************************************************************
NOTE:   The desi gner  wi l l  compl et e t he t abl es t o be 
used and del et e t hose t hat  ar e not  needed.

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

The syst em st at i ons shal l  be conf i gur ed as shown i n t he f ol l owi ng t abl e( s) .

TABLE I a

FOR USE WI TH TELEVI SI ON OFF- AI R BROADCASTS

CABLE CHANNEL 2 FREQUENCY RANGE ( MHz) USE AVERAGE RECEI VED
SI GNAL STRANGTH

(dBmV)

[_____]

[_____]
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TABLE I b

FOR USE WI TH FM RADI O STATI ONS

REQUI RED FM CABLE
CHANNEL

FREQUENCY ( MHz) USE AVERAGE RECEI VED
SI GNAL STRANGTH

(dBmV)

[_____]

[_____]

1. 2. 4   User  I nput  I nt er f ace

**************************************************************************
NOTE:   Cal cul at i ons f or  s i gnal  st r engt h must  be 
per f or med based on t he hi ghest  f r equency i n use i n 
t he syst em,  gener al l y  860 MHz i n t he Uni t ed St at es,  
t o ver i f y t hat  t he desi gn wi l l  pr ovi de t he mi ni mum 
speci f i ed RF vi deo car r i er  l evel  at  t he f ar t hest  
outlet.

Home r un syst ems ar e t hose i n whi ch each out l et  has 
i t s own coaxi al  cabl e f r om t he out l et  back t o t he 
secondar y di st r i but i on poi nt .   I n t hi s home r un 
syst em,  t he secondar y di st r i but i on poi nt s wi l l  
t ypi cal l y  be l ocat ed at  t he head end equi pment  
l ocat i on.   Thi s i s  t ypi cal l y  t he pr ef er r ed desi gn 
appr oach because of  t he i nher ent  s i mpl i c i t y.

However ,  i n syst ems ser vi ng sever al  f l oor s,  i t  may 
be mor e ef f ect i ve t o desi gn a cascade,  t apped- t r unk 
ar chi t ect ur e.   I n t hi s case,  t he secondar y 
di st r i but i on poi nt s wi l l  t ypi cal l y  be l ocat ed at  a 
cent r al  poi nt  on each f l oor .   Some syst ems wi l l ,  of  
necessi t y,  be most  appr opr i at el y desi gned as a 
combi nat i on of  home r un and cascade net wor ks,  
f or mi ng a " t r ee and br anch"  st r uct ur e.

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

Submi t  syst em cal cul at i ons,  [ 45]  [ _____]  days pr i or  t o pr oposed 
i nst al l at i on st ar t  dat e,  encompassi ng t he l osses and gai ns f or  t he var i ous 
component s of  t he syst em,  i ncl udi ng cabl e r uns.   Est abl i sh t he r equi r ed 
s i gnal  st r engt hs f or  each component  of  t he s i gnal  r ecept i on syst em and 
ver i f y each wi t h r espect  t o s i gnal  st r engt h and qual i t y .   I nt er f aces shal l  
be accor di ng t o t he f ol l owi ng t abl es:

TABLE I I a.   TELEVI SI ON RECEI VER I NPUT I NTERFACE

Impedance 75 ohms unbal anced

RF Vi deo Car r i er  Level

Minimum 3 dBmV
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TABLE I I a.   TELEVI SI ON RECEI VER I NPUT I NTERFACE

Maximum 12 dBmV

Rel at i ve RF Vi deo Car r i er  Level Wi t hi n 3 dB t o adj acent  channel
Al l  channel s wi t hi n 12 dB

Car r i er  Level  St abi l i t y

Shor t - t er m ( 1 hour ) Wi t hi n 0. 5 dB maxi mum

Long- t er m ( 24 hour s) Wi t hi n 2. 0 dB maxi mum

Fr equency r ange ( MHz) 54- 300 mHz

Fr equency Response

Peak t o val l eys f or  syst em bandpass Pl us or  mi nus 3 dB

 Acr oss any 6 MHz channel  r ef er enced t o
vi deo car r i er  pl us 200 kHz si deband

amplitude

Pl us or  mi nus 1 dB

Car r i er  t o Noi se Rat i o Gr eat er  t han or  equal  t o 45 dB

Cr oss Modul at i on ( NTCA Test  Met hod) Less t han mi nus 50 dB

Car r i er  t o Echo Rat i o Gr eat er  t han 40 dB

Composi t e Tr i pl e Beat Less t han mi nus 53 dB

Second Or der Less t han mi nus 60 dB

Ter mi nal  I sol at i on

Mi ni mum TV- TV 25 dB

 Mi ni mum TV- FM 35 dB

Hum Modul at i on ( maxi mum) 2 per cent  ( equi val ent  t o mi nus 40 dB 
sidebands)

TABLE I I b.   FM RECEI VER I NPUT I NTERFACE

Impedance 75 ohms unbal anced

RF Vi deo Car r i er  Level 13 t o 17 dB bel ow vi deo car r i er  l evel

Rel at i ve RF Vi deo Car r i er  Level Wi t hi n 3 dB t o adj acent  channel
Al l  channel s wi t hi n 12 dB

Car r i er  Level  St abi l i t y

Shor t - t er m ( 1 hour ) Wi t hi n 0. 5 dB maxi mum

Long- t er m ( 24 hour s) Wi t hi n 2. 0 dB maxi mum
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TABLE I I b.   FM RECEI VER I NPUT I NTERFACE

Fr equency r ange ( MHz) 88 t o 108 MHz

Fr equency Response Wi t hi n 0. 75 dB over  t he speci f i ed 
f r equency r ange

Car r i er  t o Noi se Rat i o Mor e t han 24 dB

Ter mi nal  I sol at i on ( FM- TV) Mor e t han 35 dB

1. 2. 5   Det ai l  Dr awi ngs

Submi t  syst em desi gn dr awi ngs conf or mi ng t o NCTA RP and 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.   Det ai l  dr awi ngs shal l  cont ai n 
compl et e wi r i ng and schemat i c di agr ams,  equi pment  l ayout  and anchor age,  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  f unct i on pr oper l y as a uni t .

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.
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Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Det ai l  Dr awi ngs

SD- 03 Pr oduct  Dat a

Spar e Par t s
Testing

SD- 05 Desi gn Dat a

Syst em Cal cul at i ons

SD- 06 Test  Repor t s

Testing

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

Si gnal  Recept i on Syst em;  G[ ,  [ _____] ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  equi pment  i n or i gi nal  packages wi t h l abel s i nt act  and 
i dent i f i cat i on c l ear l y mar ked.   Pr ot ect  equi pment  and component s 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  
contaminants.

1. 5   ENVI RONMENTAL REQUI REMENTS

Syst em component s l ocat ed i nsi de bui l di ngs shal l  conf or m t o t he speci f i ed 
per f or mance when subj ect ed t o any combi nat i on of  t he f ol l owi ng 
envi r onment al  condi t i ons:

Temperature At  4 t o 38 degr ees C 40 t o 100 degr ees F

Rel at i ve humi di t y Fr om 0 t o 95 per cent  ( no wat er  condensat i on) .

1. 6   SPARE PARTS

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 [ _____]  
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mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  i ncl ude a 
suggest ed l i s t  of  spar e 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   MATERI ALS AND EQUI PMENT

Pr ovi de mat er i al s and equi pment  whi ch ar e 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  
ar e t he manuf act ur er ' s l at est  st andar d desi gn i n sat i sf act or y use f or  at  
l east  2 year s pr i or  t o bi d openi ng.

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

I t ems of  t he same cl assi f i cat i on shal l  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. 2   Nameplates

Each maj or  component  of  equi pment  shal l  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 .

2. 2   ANTENNAS

**************************************************************************
NOTE:   For  VHF,  UHF,  and FM ant ennas onl y,  t he 
desi gner  may choose t o use a separ at e ant enna f or  
each channel ,  or  t o combi ne sever al  channel s i n one 
r ecei v i ng ant enna t o pr ovi de gr eat er  economy.   
Combi ni ng of  channel s on one ant enna shoul d not  be 
at t empt ed unl ess t her e i s ampl e s i gnal  st r engt h t o 
enabl e one ant enna t o r ecei ve suf f i c i ent  s i gnal  f r om 
mul t i pl e sour ces t o dr i ve mul t i pl e head end i nput s.   
Rel i abi l i t y  may suf f er  t o some degr ee i f  one ant enna 
i s used f or  mor e t han one channel .

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

Ant enna shal l  be cut - t o- channel  or  br oadband model  desi gned f or  heavy dut y 
commer ci al  use,  as shown.

2. 2. 1   Of f - Ai r  Tel evi s i on Ant enna

2. 2. 1. 1   Mechani cal  Speci f i cat i ons

Cr ossar ms shal l  be hi gh- st r engt h al umi num al l oy,  seaml ess,  wi t h ends 
seal ed.   El ement s shal l  be hi gh- st r engt h al umi num al l oy t ubi ng,  10 mm 3/ 8 
i nch di amet er ,  635. 0 mi cr omet er s 0. 025 i nch wal l  t hi ckness.   Ant enna shal l  
be r at ed f or  an oper at i onal / sur vi val  wi nd vel oci t y  of  160. 9 km/ h 100 mph 
wi t h no i ce.   Ant enna shal l  be compl et el y weat her pr oof ed.   Al umi num shal l  
have an el ect r i cal l y  conduct i ve ant i - cor r osi on ( anodi zed)  f i ni sh.   Met al s 
f or  i nst al l at i on and mount i ng shal l  be hi gh- st r engt h non- cor r osi ve t ype.   
No dr i l l i ng shal l  be r equi r ed f or  i nst al l at i on.   Ant enna cabl e connect or  
shal l  be a bui l t - i n,  75 ohm anodi zed br ass,  t ype F- 61 connect or .

2. 2. 1. 2   El ect r i cal  Speci f i cat i ons

Ant enna used f or  t el evi s i on of f - ai r  r ecept i on shal l  be yagi  or  l og- per i odi c 
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t ype.   Ant enna shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng speci f i cat i ons:

Gai n Fr ont - t o- Back 8 dBi

Ratio 18

Out put  I mpedance 75 pl us or  mi nus 2 ohms unbal anced

Maxi mum VSWR 1.5:1

Fr equency Range [ VHF]  [ ,  FM]  [ ,  UHF]  [ _____]

2. 2. 2   Of f - Ai r  FM Ant enna

Ant enna used f or  FM br oadcast  r ecept i on shal l  be [ i ncor por at ed i n t he 
br oadband l og- per i odi c]  [ a separ at e omni - di r ect i onal ]  [ a separ at e 
di r ect i onal ]  ant enna.   Ant enna shal l  be desi gned f or  commer ci al  appl i cat i on 
and shal l  be compl et el y weat her  and cor r osi on r esi st ant .   El ect r i cal  
char act er i st i cs shal l  be as speci f i ed f or  t el evi s i on of f - ai r  ant enna wi t h 
t he except i on of  gai n,  whi ch shal l  be 2 dBi  mi ni mum f or  omni - di r ect i onal  or  
7 dBi  mi ni mum f or  separ at e di r ect i onal  and br oadband ant ennas.

2. 2. 3   Ant enna Suppor t  Tower

Desi gn ant enna suppor t  t ower  t o TIA-222  speci f i cat i ons and adher i ng t o 
FAA AC 70/ 7460- 1 and 47 CFR 17 r equi r ement s.   Pr ovi de appr opr i at e of f - set  
ant enna- t ower  mount s and downl ead cabl e suppor t s.

2. 2. 4   Tr ansmi ssi on Li ne

Tr ansmi ssi on l i ne connect i ng ant enna and head end equi pment  shal l  be 
RG- 6/ U,  quad shi el d coaxi al  cabl e.

2. 3   HEAD END EQUI PMENT

2. 3. 1   General

The head end shal l  ut i l i ze condi t i oni ng and t r ansmi ssi on component s as 
speci f i ed and shown f or  r ecei v i ng of f - ai r  t el evi s i on and FM si gnal s and 
i nt er f aci ng t hem wi t h t he pr emi ses di st r i but i on syst em.   Coaxi al  downl ead 
of  of f - ai r  ant enna shal l  be pr ovi ded wi t h pr eampl i f i cat i on as r equi r ed t o 
suppl y t he pr oper  s i gnal  l evel  i nput  r equi r ed by t he head end equi pment .   
Fur ni sh and i nst al l  equi pment  r equi r ed t o col l ect ,  condi t i on,  conver t ,  and 
di st r i but e s i gnal s f r om t he above sour ces f or  pr ogr ammi ng.

2. 3. 2   Of f - Ai r  Recept i on

2. 3. 2. 1   Coaxi al  Downl ead Pr eampl i f i er

Pr eampl i f i er  shal l  be [ s i ngl e channel ]  [ br oadband]  t ype.   Pr eampl i f i er  
shal l  be encl osed i n a weat her pr oof  housi ng wi t h a uni ver sal  br acket .   
Appr opr i at e power  suppl y and power  i nser t er  shal l  be pr ovi ded t o power  t he 
pr eampl i f i er  t hr ough t he coaxi al  downl ead cabl e.  Li ght ni ng pr ot ect i on shal l  
be i nher ent  i n t he pr eampl i f i er  desi gn.   Pr eampl i f i er  shal l ,  as a mi ni mum,  
conf or m t o t he f ol l owi ng speci f i cat i ons:
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Fr equency Response Pl us or  mi nus 0. 75 dB

Mi ni mum I nput Mi nus 20 dBmV

Ret ur n Loss 14 dB

Impedance 75 ohms

Maxi mum Noi se

Figure VHF 6. 5 dB

UHF 7. 5 dB

2. 3. 2. 2   Channel  Mi xer s ( Nonadj acent )

Channel  mi xer s shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng speci f i cat i ons:

I nser t i on Loss ( Maxi mum 54- 216 MHz) 2. 5 dB

Ret ur n Loss 14 dB

Out - of - Band Rej ect i on 12 dB

Impedance  75 ohms

2. 3. 2. 3   Processors

Pr ovi de a pr ocessor  f or  each channel  t r ansl at i on speci f i ed.   Pr ocessor s f or  
channel  t r ansl at i on shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng 
specifications:

Bandwidth 6 MHz

I mpedance ( i nput  and out put ) 75 ohms

Ret ur n Loss ( wi t hi n 6 MHz bandwi dt h) 16 dB

Max.  Noi se Fi gur e ( at  maxi mum gai n) 10 dB

I nput  Level  Range VHF mi nus 20 t o pl us 30 dBmV

UHF mi nus 20 t o pl us 25 dBmV

Out put  Level  Range 50 t o 60 dBmV

Car r i er  t o Noi se Rat i o ( wi t h pl us 10 
dBmV i nput )

57 dB

SECTI ON 27 41 16. 00 10  Page 15



AGC Regul at i on Pl us or  mi nus 1 dB out put  var i at i on f or  
r at ed i nput  l evel  r ange var i at i on

Fr equency St abi l i t y Pl us or  mi nus 10 KHz over  oper at i onal  
t emper at ur e r ange

Spur i ous Out put 60 dB bel ow vi deo car r i er  wi t h v i deo 
car r i er  out put  l evel  at  pl us 60 dBmV 
and audi o car r i er  l evel  at  pl us 45 dBmV

Adj acent  Channel  Rej ect i on Equal  t o or  gr eat er  t han 60 dB

2. 3. 2. 4   Br oadband Ampl i f i er

Br oadband ampl i f i er  shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng 
specifications:

Fr equency Range [ 54- 108,  174- 220]  [ 54- 220]  MHz

Fr equency Response ( acr oss bandpass)  Pl us or  mi nus 1. 0 dB

Impedance 75 ohms

Maxi mum Noi se Fi gur e 10 dB

Ret ur n Loss 16 dB

2. 3. 2. 5   Si ngl e Channel  Ampl i f i er

Si ngl e channel  ampl i f i er  shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng 
specifications:

Fr equency Range 6 MHz f or  channel  speci f i ed

Fr equency Response Pl us or  mi nus 0. 5 dB

Impedance 75 ohms

Ret ur n Loss 14 dB

Maxi mum Noi se Fi gur e 10 dB

AGC Regul at i on Pl us or  mi nus 1 dB out put  var i at i on f or  r at ed i nput  
l evel  r ange

Ski r t  Rej ect i on Mi nus 26 dB at  pl us or  mi nus 9 MHz f r om channel  
center

2. 3. 3   Combi ni ng Net wor k

A si gnal - combi ni ng net wor k ( mi xer )  shal l  be pr ovi ded t o combi ne t he [ VHF]  
[ and FM br oadcast  band net wor k]  i nt o a s i ngl e br oadband si gnal .   Combi ni ng 
net wor k shal l  have an out put  t est  poi nt ,  [ mi xer  out put  st ep at t enuat or ]  [ ,  
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dual  pi l ot  i nser t i on net wor k, ]  and r emovabl e mi xer - t o- t r unk j umper .   
Combi ni ng net wor k shal l  be [ r ack]  [ wal l ]  mount ed wi t h t he associ at ed head 
end equi pment  and shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng 
specifications:

Band pass As speci f i ed f or  syst em per f or mance

Fl at ness over  any 6 MHz segment Pl us or  mi nus 0. 1 dB

Fl at ness 54 -  216 MHz Pl us or  mi nus 0. 5 dB

Maxi mum I nser t i on Loss 2. 5 dB

Channel  I nput  t o Tr unk Out put 15 dB

Channel  I nput  t o Mi xer  Out put 13 dB

Test  Poi nt  ( l oss f r om t r unk out put ) 20 dB

Ret ur n Loss 16 dB on channel s empl oyed

I sol at i on bet ween any t wo i nput s 30 dB

I mpedance,  I nput  and Out put 75 ohms

2. 3. 4   FM Syst em

The FM syst em shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng speci f i cat i ons:

2. 3. 4. 1   Syst em Speci f i cat i ons

I mpedance,  I nput  and Out put 75 ohms

Out put  Level Pl us 36 dBmV

Frequency 88 -  108 MHz

Spurious Gr eat er  t han 60 dB bel ow si gnal  l evel

Hum and Noi se Gr eat er  t han 60 dB bel ow r at ed out put

Osci l l at or  Har moni cs Gr eat er  t han 60 dB bel ow r at ed out put

2. 3. 4. 2   RF Modul e

One RF pr ocessor  modul e shal l  be pr ovi ded f or  each st at i on i n t he FM 
br oadcast  band l i s t ed under  syst em per f or mance i n par agr aph SYSTEM 
DESCRI PTI ON.  RF modul e shal l ,  as a mi ni mum,  conf or m t o t he f ol l owi ng 
specifications:
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Frequency 88 -  108 MHz i n or  out  as r equi r ed

Out put  Level - Modul e Pl us 52 dBmV

Out put  Level  Cont r ol Pl us or  mi nus 10 dB

Stability 0. 005 per cent ,  cr yst al

Limiting 20 mi cr ovol t s ( mi nus 3 dB poi nt )

Sensitivity 3 mi cr ovol t s f or  30 dB qui et i ng

I nput  Level Mi ni mum 40 mi cr ovol  monaur al  and 60 mi cr ovol  st er eo

I mage Rej ect i on 90 dB

Passband 200 kHz

Selectivity Under  pl us or  mi nus 150 kHz at  30 dB down

Under  pl us or  mi nus 250 kHz at  50 dB down

2. 4   EQUI PMENT RACK

2. 4. 1   Fr ee St andi ng Open Fr ame

**************************************************************************
NOTE:   The desi gner  wi l l  sel ect  t he appr opr i at e 
equi pment  mount i ng appr oach and wi l l  show a l ayout  
t o accommodat e al l  syst em component s at  t he head end.

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

Fr ee st andi ng open f r ame equi pment  r ack shal l  be [ wel ded st eel ]  [ al umi num]  
r el ay r ack wi t h upr i ght s t o mount  equi pment  [ 482 mm 19 i nches]  [ 584 mm 23 
i nches]  wi de.   Upr i ght s shal l  be 76 mm 3 i nch deep channel ,  32 mm 1- 1/ 4 
i nches wi de,  dr i l l ed and t apped 12- 24 i n a 13 mm 1/ 2 i nch pat t er n.   Rack 
shal l  be pr ovi ded wi t h a st andar d t op cr ossmember ,  and pr edr i l l ed base 
pl at e t o al l ow f l oor  f ast eni ng.   Rack shal l  be 2134 mm 7 f eet  i n hei ght  and 
[ c l ear  coat ed]  [ pai nt ed] .   Col or  shal l  be t he manuf act ur er ' s st andar d.

2. 4. 2   Wal l  Mount ed Open Fr ame

**************************************************************************
NOTE:   Del et e hi nge r equi r ement  when not  needed.

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

Wal l  mount ed open f r ame equi pment  r ack shal l  be [ s t eel ]  [ al umi num]  r el ay 
r ack wi t h upr i ght s t o mount  equi pment  [ 482 mm 19 i nches]  [ 584 mm 23 i nches]  
wi de and st andof f  br acket s f or  wal l  mount i ng.   St andof f  br acket s shal l  be 
of  suf f i c i ent  l engt h f or  a [ 152 mm 6 i nch]  [ _____]  c l ear ance bet ween r ack 
and wal l .   Upr i ght s shal l  be dr i l l ed and t apped 12- 24 i n a 13 mm 1/ 2 i nch 
pat t er n.   Rack shal l  be hi nged.   Rack shal l  be [ c l ear  coat ed]  [ pai nt ed] .   
Col or  shal l  be t he manuf act ur er ' s  st andar d.
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2. 4. 3   Cabinet

Equi pment  r ack cabi net  shal l  be f r ee st andi ng st eel  encl osur e wi t h s i de 
panel s,  [ acr y l i c  pl ast i c]  [ per f or at ed]  [ l ouver ed]  [ met al ]  f r ont  door s,  
[ per f or at ed]  [ l ouver ed]  met al  r ear  door s,  dept h- adj ust abl e f r ont  and r ear  
mount i ng r ai l s ,  and [ sol i d]  [ l ouver ed]  t op.   Cabi net  shal l  mount  equi pment  [
482 mm 19 i nches]  [ 584 mm 23 i nches]  wi de.   Cabi net  shal l  be 1829 mm 72 
i nches hi gh and 762 mm 30 i nches deep and shal l  be pr ovi ded wi t h [ l evel i ng 
f eet ]  [ wheel s] .   Cabi net  ext er i or  shal l  be [ pai nt ed]  [ c l ear  coat ed] .   Col or  
shal l  be t he manuf act ur er ' s st andar d.

2. 4. 4   Cabl e Gui de

Cabl e gui de shal l  be speci f i cal l y  manuf act ur ed f or  t he pur pose of  r out i ng 
cabl es and wi r es hor i zont al l y  and ver t i cal l y  on t he suppl i ed equi pment  
r acks.   Cabl e gui de shal l  consi st  of  r i ng or  br acket - l i ke devi ces mount ed 
on r ack panel s f or  hor i zont al  use or  i ndi v i dual l y mount ed f or  ver t i cal  
use.   Cabl e gui de shal l  be mount ed t o r ack usi ng scr ews and/ or  nut s and 
lockwashers.

2. 5   EQUI PMENT BACKBOARD

**************************************************************************
NOTE:   When equi pment  backboar ds ar e used i n t he 
syst em,  t he desi gner  wi l l  l ocat e and di mensi on t he 
backboar ds on t he dr awi ngs.

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

Equi pment  backboar d,  wher e shown,  shal l  be Type ACX pl ywood coat ed on bot h 
s i des wi t h at  l east  t wo coat s of  i nsul at i ng var ni sh,  s i zed and l ocat ed as 
shown.

2. 6   PREMI SES DI STRI BUTI ON SYSTEM

**************************************************************************
NOTE:   The desi gner  wi l l  coor di nat e r equi r ement s f or  
combi ner s,  spl i t t er s,  ampl i f i er s,  and ot her  
anci l l ar y component s r equi r ed i n t he desi gn wi t h 
SECTI ON 27 05 14. 00 10 CABLE TELEVI SI ON PREMI SES 
DI STRI BUTI ON SYSTEM.

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

2. 6. 1   General

The coaxi al  cabl i ng f r om out l et s t o t he head end equi pment  l ocat i on
shal l  be i nst al l ed i n accor dance wi t h SECTI ON 27 05 14. 00 10 CABLE 
TELEVI SI ON PREMI SES DI STRI BUTI ON SYSTEM.   Coor di nat e component s r equi r ed by 
t hi s sect i on i n or der  t o ensur e sat i sf act or y oper at i on of  t he i nst al l ed 
system.

2. 6. 2   Di st r i but i on Ampl i f i er

Di st r i but i on ampl i f i cat i on shal l  be pr ovi ded as r equi r ed t o del i ver  t he 
mi ni mum si gnal  par amet er s speci f i ed i n par agr aph SYSTEM DESCRI PTI ON and 
TABLES I I a and I I b t o user  i nt er f aces.   Di st r i but i on ampl i f i er  shal l  be 
desi gned f or  heavy dut y commer ci al  and i ndust r i al  appl i cat i ons.   As a 
mi ni mum,  ampl i f i er  shal l  be cont ai ned i n a wal l - mount abl e st eel  or  al umi num 
housi ng,  vent ed or  f i nned f or  convect i on cool i ng.   Ampl i f i er  cabl e por t s 
shal l  be " F"  t ype.   Ext er nal  RF t est  poi nt s shal l  be pr ovi ded t o moni t or  
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si gnal s wi t hout  openi ng t he housi ng.   Ampl i f i er  may be power ed t hr ough t he 
cabl e or  by a 120 Vac,  60 Hz sour ce.   Sur ge pr ot ect i on modul e shal l  be 
pr ovi ded on out s i de cabl e ent r y por t s.   Cabl e power ed ampl i f i er  shal l  be 
capabl e of  passi ng a maxi mum of  10 amper es t hr ough cabl e por t s wi t hout  
damage.   The i ndi v i dual  component s,  ampl i f i er s,  f i l t er s,  spl i t t er s,  pads,  
equal i zer s and aut omat i c l evel  cont r ol  c i r cui t r y shal l  be modul ar  i n 
const r uct i on and shal l  pl ug i nt o t he mai n RF chassi s.

2. 6. 3   Si gnal  Di st r i but i on Syst em Power  Suppl y

The si gnal  di st r i but i on syst em power  suppl y r equi r ed f or  cabl e power ed 
ampl i f i er s shal l  be 100 per cent  pl ug- i n modul ar  const r uct i on and shal l  
i ncl ude l i ght ni ng sur ge,  shor t  c i r cui t ,  and over l oad pr ot ect i on.  Ci r cui t r y 
shal l  be f ul l y  pr ot ect ed by c i r cui t  br eaker s.   Power  suppl y shal l  be 
st andby t ype wi t h seal ed bat t er i es suppl i ed.   Power  suppl y shal l  be housed 
i n a f ul l y  weat her pr oof ed st eel  cabi net ,  and shal l ,  as a mi ni mum,  conf or m 
t o t he f ol l owi ng speci f i cat i ons:

I nput  Vol t age 95- 130 Vac,  60 Hz

Out put  Vol t age 30 or  60 Vac as r equi r ed by ampl i f i er

Out put  Cur r ent 12 amper es @ 30 or  60 Vac

Li ne Regul at i on Pl us or  mi nus 2 per cent ,  95 -  130 Vac

Local  Regul at i on Pl us or  mi nus 2 per cent ,  1/ 3 of  f ul l  l oad

Noi se Level Less t han 48 dB at  300 mm 1 f oot  di st ance

PART 3   EXECUTI ON

3. 1   EXAMINATION

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   INSTALLATION

For  i nt er i or  i nst al l at i ons compl y wi t h NFPA 70.   For  ext er i or  i nst al l at i ons 
compl y wi t h I EEE C2, NFPA 70,  and NFPA 780.   Syst em component s shal l  be 
i nst al l ed and t est ed i n accor dance wi t h t he manuf act ur er ' s speci f i cat i ons 
and r ecommendat i ons.

3. 2. 1   Head End Equi pment

Locat e t he component s compr i s i ng t he head end equi pment  as shown.   
Gr oundi ng of  t he syst em shal l  compl y wi t h NFPA 70.   Rack mount ed head end 
equi pment  shal l  be mount ed at  l east  900 mm 36 i nches f r om any wal l .   Head 
end equi pment  shal l  be al i gned t o meet  syst em per f or mance and 
manuf act ur er ' s r equi r ement s.

3. 2. 2   Di st r i but i on Syst em

Conf i gur e t he di st r i but i on syst em component s i n a manner  consi st ent  wi t h 
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t he manuf act ur er ' s speci f i cat i ons.   The di st r i but i on syst em conf i gur at i on 
and pl acement  shal l  conf or m t o avai l abl e cabl e r out i ng and pr oposed 
equi pment  l ocat i ons as shown.

3. 2. 3   Components

Locat e ampl i f i er s,  combi ner s,  spl i t t er s,  and power  suppl i es i n a secur ed 
ar ea on t he speci f i ed equi pment  backboar d or  r ack mount ed as shown.

3. 2. 4   Tower

I nst al l  t ower  i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.   I nspect  
t ower  par t s upon r ecei pt .   Member s whi ch sust ai n damage ei t her  i n shi pment  
or  i n const r uct i on shal l  be r epl aced i mmedi at el y.

3. 2. 5   Antenna

I nst al l  ant enna i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.   Exact  
ant enna al i gnment  t o r ecei ve t he maxi mum si gnal  l evel  and qual i t y  i s  t he 
r esponsi bi l i t y  of  t he Cont r act or .   Ant enna downl ead cabl e shal l  be 
suppor t ed at  i nt er val s of  not  mor e t han 1 m 3 f eet .

3. 3   GROUNDING

Per f or m gr oundi ng i n accor dance wi t h appl i cabl e por t i ons of  NFPA 70, 
NFPA 780, I EEE C2, UL 467 and TIA-222 .   Maxi mum r esi st ance t o gr ound at  t he 
connect i on poi nt  f or  syst em component s shal l  be 25 ohms.   Gr oundi ng 
conduct or  shal l  be mi ni mum No.  6 AWG sol i d copper .   Exi st i ng t ower ,  i f  
ut i l i zed,  shal l  be made t o conf or m t o t he above r equi r ement s.   Syst em 
component s shal l  have a di r ect  connect i on t o gr ound.   Each cabl e shal l  be 
gr ounded at  t he poi nt  of  bui l di ng ent r y wi t h a gr oundi ng bl ock or  shal l  be 
equi pped wi t h a sur ge pr ot ect or  t o di ssi pat e el ect r i cal  sur ges.   Gr oundi ng 
bl ock shal l  be di r ect l y connect ed t o a dr i ven gr ound.   Head end equi pment  
shal l  be equi pped wi t h sur ge pr ot ect i on by ei t her  i nher ent  desi gn or  
ext er nal  devi ce.   Unl ess ot her wi se speci f i ed,  l i ght ni ng and t r ansi ent  sur ge 
pr ot ect i on shal l  be pr ovi ded i n accor dance wi t h NFPA 780.

3. 4   FI ELD TRAI NI NG

Conduct  t r ai ni ng cour ses f or  oper at i ng and mai nt enance st af f  desi gnat ed by 
t he Gover nment .   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 f or  [ _____]  
per sons and shal l  s t ar t  af t er  t he syst em i s f unct i onal l y compl et ed 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 shal l  cover  al l  of  
t he i t ems cont ai ned i n t he appr oved oper at i on 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 
Gover nment  at  l east  14 days pr i or  t o st ar t  of  t he t r ai ni ng cour ses.

3. 5   TESTING

Not i f y t he Cont r act i ng Of f i cer  [ 30]  [ _____]  days bef or e t he syst em i s r eady 
f or  accept ance t est s.   Submi t  t est  pr ocedur es and pl ans,  [ 30]  [ _____]  days 
pr i or  t o pr oposed t est  dat e.   The pl an shal l  conf or m t o NCTA RP and ot her  
appl i cabl e codes,  r egul at i ons,  and manuf act ur er  r equi r ement s.   The pl an 
shal l  i ncl ude pr oposed met hods of  document i ng t est  r esul t s.   Accept ance 
t est s shal l  not  be conduct ed unt i l  t he syst em has exper i enced [ 60]  [ 90]  
days of  sat i sf act or y oper at i on,  t he l ast  20 days of  whi ch shal l  have been 
wi t h no component  f ai l ur es.   Per f or m accept ance t est s i n accor dance wi t h 
t he appr oved Test  Pl an,  conf or mi ng t o NCTA RP,  and conduct ed i n t he 
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pr esence of  t he Gover nment .   Pr ovi de i nst r ument s,  per sonnel ,  and 
t r anspor t at i on r equi r ed f or  t he t est s.   Submi t  t est  r epor t s i n bookl et  f or m 
showi ng f i el d t est s per f or med t o adj ust  each component  and accept ance t est s 
per f or med 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.   Each t est  r epor t  shal l  
i ndi cat e t he f i nal  posi t i on of  t he cont r ol s.

3. 5. 1   Cabl e Test i ng

Af t er  i nst al l at i on of  t he cabl e and bef or e connect i on t o syst em component s,  
t est  each cabl e sect i on usi ng a t i me domai n r ef l ect omet er  ( TDR)  t o 
det er mi ne shor t s,  open,  k i nks,  and ot her  i mpedance di scont i nui t i es and 
t hei r  l ocat i ons.   Cabl e sect i ons showi ng adver se i mpedance di scont i nui t i es 
( def i ned as gr eat er  t han 6 dB l oss)  shal l  be r epl aced at  t he Cont r act or ' s 
expense.   Ther e shal l  be no cabl e spl i ces bet ween syst em component s unl ess 
appr oved by t he Gover nment .

3. 5. 2   Syst em Test i ng

Conduct  an end- t o- end syst em t est  t o det er mi ne i f  t he syst em per f or mance 
r equi r ement s have been met .   Test s shal l  al so be per f or med on r andoml y 
sel ect ed equi pment ,  component s,  and modul es sel ect ed at  t he t i me of  t est i ng 
by t he Gover nment ,  t o det er mi ne i f  t he syst em meet s t he speci f i ed 
r equi r ement s.   Def i c i ent  por t i ons of  t he syst em shal l  be r epai r ed and 
r et est ed at  t he Cont r act or ' s expense.

        - -  End of  Sect i on - -
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