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Pr epar i ng Act i v i t y:   NASA Super sedi ng
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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Jul y 2023
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SECTI ON 27 11 00. 00 98

COMMUNI CATI ONS EQUI PMENT ROOM FI TTI NGS
07/ 20

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s speci f i cat i on cover s t he r equi r ement s 
f or  Communi cat i on/ Equi pment  Room and Ent r ance 
Faci l i t i es.

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

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

Recommended changes t o a NASAKSC Mast er  
Speci f i cat i on Sect i on shoul d be submi t t ed as a 
Cr i t er i a Change Request  ( CCR)  t o t he appr opr i at e 
Techni cal  Pr oponent  ( TP)  t hr ough t he SpecsI nt act  
Hel p Desk .

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

PART 1   GENERAL

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 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 
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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  ar e aut omat i cal l y 
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 802. 3 ( 2022)  Et her net

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

I EC 60603- 7 ( 2011)  Connect or s f or  Fr equenci es Bel ow 3 
MHz For  Use Wi t h Pr i nt ed Boar ds -  Par t  7:   
Det ai l  Speci f i cat i on f or  Connect or s,  
8- Way,  I ncl udi ng Fi xed and Fr ee Connect or s 
Wi t h Common Mat i ng Feat ur es,  Wi t h Assessed 
Qual i t y

KSC- SPEC- E- 0012 ( 1968)  Speci f i cat i on f or  Heat  and Bl ast  
Pr ot ect i on coat i ng Mat er i al s f or  
El ect r i cal  Cabl es

NFPA 70 ( 2023)  Nat i onal  El ect r i cal  Code

NFPA 780 ( 2023)  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)

TI A- 568- C. 1 ( 2009;  Add 2 2011;  Add 1 2012)  Commer ci al  
Bui l di ng Tel ecommuni cat i ons Cabl i ng 
St andar d

TI A- 606 ( 2021d)  Admi ni st r at i on St andar d f or  
Tel ecommuni cat i ons I nf r ast r uct ur e

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

FCC Par t  68 Connect i on of  Ter mi nal  Equi pment  t o t he 
Tel ephone Net wor k ( 47 CFR 68)

UNDERWRI TERS LABORATORI ES ( UL)

UL 497 ( 2001;  Repr i nt  Jul  2022)  UL St andar d f or  
Saf et y Pr ot ect or s f or  Pai r ed Conduct or  
Communi cat i on Ci r cui t s

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
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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 .

A “ G”  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  r equi r es Gover nment  appr oval .   Some 
submi t t al s ar e al r eady mar ked wi t h a “ G” .   Onl y 
del et e an exi st i ng “ G”  i f  t he submi t t al  i t em i s not  
compl ex and can be r evi ewed t hr ough t he Cont r act or ’ s 
Qual i t y Cont r ol  syst em.   Onl y add a “ G”  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 .

An " 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  
Not 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.

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

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

SD- 02 Shop Dr awi ngs

Fl oor  Pl ans[ ;  G]

Fr ont  El evat i ons[ ;  G]

SD- 03 Pr oduct  Dat a

Ent r ance Faci l i t y  Ter mi nal s[ ;  G]

Sur ge Pr ot ect i on Modul es[ ;  G]

Di st r i but i on Fr ames[ ;  G]

Fl oor  Mount ed Equi pment  Racks[ ;  G]

Fl oor  Mount ed Equi pment  Racks and Cabi net s[ ;  G]

Wal l  Mount ed Equi pment  Cabi net s[ ;  G]

Wal l  Mount ed Equi pment  Racks[ ;  G]

Cabl e Management [ ;  G]  

Pat ch Panel s[ ;  G]

Fi ber  Opt i c Panel s[ ;  G]

Gr oundi ng Bar s[ ;  G]

110 Syst em Bl ocks[ ;  G]
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Pat ch Cor ds[ ;  G]

UTP Cr oss Connect s[ ;  G]

Backboar ds[ ;  G]

Cabl e Tr ay[ ;  G]

SD- 07 Cer t i f i cat es

Test  Met er

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs[ ;  G]

1. 3   QUALI TY CONTROL

Pr ovi de equi pment  and mat er i al s per  [ const r uct i on dr awi ngs]  [ Bi l l  of  
Mat er i al s]  or  appr oved equal .   Meet  speci f i ed separ at i on f r om sour ces of  
El ect r omagnet i c I nt er f er ence ( EMI ) .

Pr ovi de t he communi cat i on gr oundi ng and bondi ng i n accor dance wi t h 
appl i cabl e Codes and r egul at i ons,  conf or mi ng t o KSC- SPEC- E- 0012 and 
NFPA 780.   Meet  t he r equi r ement s of  NFPA 70 f or  gr oundi ng t hr oughout  t he 
ent i r e cabl i ng syst em.

1. 4   GENERAL NOTES1. 4. 1   Speci f i cat i on Over r i de

Thi s sect i on over r i des any conf l i c t i ng SpecsI nt act  speci f i cat i ons.

1. 4. 2   UTP/ STP Test i ng

Test  al l  comm UTP/ STP ( unshi el ded t wi st ed pai r / shi el ded t wi st ed pai r )   
cabl es usi ng a Fl uke Model  DSX- 5000 or  NASA appr oved equal .   Test  t he 
hor i zont al  UTP/ STP cabl es t er mi nat i ng i n pat ch panel s t o t he I EEE 802. 3 
10GBASE- T Per manent  Li nk Speci f i cat i on.   Test  UTP/ STP cabl e t er mi nat i ons 
on i nsul at i on di spl acement  connect i on ( I DC)  di sconnect  bl ocks t o t he 
TI A- 568- C. 1 Cat egor y 6 per manent  l i nk speci f i cat i on.

1. 4. 3   UTP/ STP Test  Resul t s

Del i ver  Comm UTP/ STP cabl e t est  r esul t s el ect r oni cal l y t o NASA KSC i n 
Li nkwar e machi ne r eadabl e f or mat .

1. 4. 4   Test  Met er

Submi t  t he t est  met er  ser i al  number s ( mai n and r emot e uni t s) ,  sof t war e 
ver si on and cal i br at i on dat e t o t he Cont r act i ng Of f i cer  f or  appr oval  
bef or e t est i ng any hor i zont al  wi r i ng.

1. 4. 5   NASA KSC Pr ovi s i ons

Comm cabl i ng,  f acepl at e,  pat ch panel ,  I DC bl ock and cabi net  l abel i ng i s 
pr ovi ded by NASA KSC Comm per sonnel .
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1. 4. 6   Component  Appr oval

Obt ai n NASA KSC Comm Per sonnel  pr e- appr oval  on al l  hor i zont al  wi r i ng 
component s ( cabl e,  pat ch panel s,  j acks and i nt er medi at e di st r i but i on f r ame 
( I DF)  bl ocks) .  NASA KSC comm per sonnel  wi l l  pr ovi de a l i s t  of  qual i f i ed 
component s upon r equest .

1. 4. 7   Cust omer  Face Pl at e ( CFP)

Ensur e t he st andar d cust omer  f aci ng f acepl at e ( CFP -  cust omer  f ace pl at e)  
cont ai ns 2 each 10GBASE- T hor i zont al  l i nks t er mi nat i ng i n separ at e pat ch 
panel s.

1. 4. 8   Chat swor t h Pr oduct s I nc ( CPI )

The NASA KSC st andar d t el ecommuni cat i ons cabi net  i s t he CPI  ( Chat swor t h 
Pr oduct s I nc)  M ser i es cabi net .

1. 4. 9   Col or  Coded Wi r i ng

Use t he f ol l owi ng col or  codes f or  wi r i ng:

DESCRI PTI ON COLOR

Dat e Pr emi se Wi r i ng  Bl ue

Wi r el ess Access Poi nt s Or ange

Pagi ng Yel l ow

Secur i t y Camer as Gr een

Hor i zont al  Wi r i ng Bl ue

Auxi l i ar y Ci r cui t s -  Al ar m,  Secur i t y Yel l ow

Fut ur e use and Key Syst ems Red

I nt er - bui l di ng Campus Backbone Br own

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Mi ni mum r equi r ement s f or  ent r ance equi pment ,  t er mi nat i on har dwar e,  and 
cabl e i nst al l at i ons i n mai n communi cat i on equi pment  r ooms and 
communi cat i on r ooms/ cl oset s cont ai n t he f ol l owi ng:

a.   Ent r ance Faci l i t y  ( EF)  Ter mi nal s

b.   Sur ge Pr ot ect i on Modul es

c.   Wal l  Mount ed Di st r i but i on Fr ames

d.   Ladder  Racki ng/ Cabl e Tr ay

e.   Gr oundi ng and Bondi ng Pr ovi s i ons

f .   Backboar ds

g.   Fr ame Mount ed Ter mi nat i on Bl ocks and Ri ngs

h.   Cr oss Connect s

SECTI ON 27 11 00. 00 98  Page 5



KSC

2. 1. 1   Desi gn Requi r ement s

2. 1. 1. 1   Pr el i mi nar y Dr awi ngs

Submi t  pr el i mi nar y dr awi ngs pr i or  t o t he st ar t  of  wor k f or  t he f ol l owi ng:  
( Obt ai n el ect r oni c f i l es of  t he bui l di ng f l oor  pl ans f r om t he Cont r act i ng 
Of f i cer . )

a.   Scal ed 1: 50 1/ 4- i nch by 1- f oot  Communi cat i on Room f l oor  pl ans showi ng 
t he pl anned l ocat i on of  al l  i nst al l ed component s.

b.   Fr ont  el evat i ons of  a t ypi cal  pat ch panel  f or  each syst em.

2. 1. 1. 2   Envi r onment al  Syst em

Pr ovi de connect i ng har dwar e r at ed f or  oper at i on under  ambi ent  condi t i ons of
 0 t o 60 degr ees C 32 t o 140 degr ees F and i n t he r ange of  0 t o 95 per cent  
r el at i ve humi di t y,  non- condensi ng.

2. 2   EQUI PMENT

2. 2. 1   Ent r ance Faci l i t i es

2. 2. 1. 1   Ent r ance Faci l i t y  Ter mi nal s

Pr ot ect  al l  l i nes ( pai r s)  t hr ough ent r ance f aci l i t y  t er mi nal .   I nput  st ub 
( t i p)  cabl e r equi r ed i s [ 26] [ Si zed by NASA]  AWG shi el ded cabl e.   Ver i f y 
act ual  st ub l engt h i n f i el d.   Equi p i nput  st ub wi t h a heavy- dut y st r ai n 
r el i ef  and encapsul at ed cabl e connect or .   Ser ve i nput  st ub as i nt er nal  
f use l i nk.   The out put  st ub cabl e r equi r ed i s 24 AWG shi el ded cabl e.   
Fi el d ver i f y act ual  st ub l engt h.   Pr ovi de 5 pi n pr ot ect i on modul es,  wal l  
or  f r ame mount abl e,  f or  ent r ance f aci l i t y  t er mi nal s.   Meet  or  exceed 
r equi r ement s of  UL 497 f or  pl ast i c component s.

2. 2. 1. 2   Sur ge Pr ot ect i on Modul es

Pr ovi de t r ue bal ance oper at i on,  5 pi n,  3 el ement  gas t ype sur ge pr ot ect i on 
modul es.   Pr ovi de sur ge modul es t hat  i oni ze t he ent i r e t ube t hr ough 
over - vol t age on ei t her  s i de t o pr ovi de a s i mul t aneous pat h t o gr ound f or  
bot h s i des of  t he c i r cui t .   Pr ovi de sur ge pr ot ect i on modul es t hat  have 
UL 497 cer t i f i cat i on.   Pr ovi de a t i n- pl at ed gr ound pi n,  gol d al l oy r i ng 
pi ns,  and col or  bl ack modul e.   Pr ovi de a col or  gr een sur ge pr ot ect i on 
modul e f or  spar e pai r  modul es.   Use 350V at  100V/ mi cr osecond f or  t he 
nomi nal  DC br eakdown.   Use 700A at  100V/ mi cr osecond and 150A at  
1KV/ mi cr osecond f or  t he i mpul se br eakdown vol t age.  

For  t he sur ge pr ot ect i on modul es DC hol di ng cur r ent ,  use 135V f or  l ess 
t han 150mi l l i second ( ms) .   The sur ge pr ot ect i on modul es sur ge l i f e ( mi n.  
oper at i ons)  r equi r ed i s as f ol l ows:

At  10A,  10 by 1000 mi cr oseconds

Use l ess t han 1pf  capaci t ance,  f or  1 Vr ms at  1Khz,  50 DCV.   Use gr eat er  
t han 100M ohms at  50 VDC f or  t he i nsul at i on r esi st ance.   The f ai l  saf e 
oper at i on r equi r ed i s as f ol l ows:

At  1. 0A          l ess t han 50 sec

At  5. 0A          l ess t han 15 sec
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At  20A           l ess t han 10 sec

At  60A           l ess t han  3 sec

The cur r ent  l i mi t er s r equi r ed ar e as f ol l ows:

hol d cur r ent  ( ma)  at  20 C equal s 145

R mi n /  max ohms equal s 3/ 6

2. 2. 1. 3   Fl oor  Mount ed Fr ames f or  Pr ot ect i on Ter mi nal s

Pr ovi de 2. 1 m 84- i nch hi gh f r ames sui t abl e f or  s i ngl e s i de mount i ng of  
pr ot ect i on t er mi nal s.   Ensur e t he over al l  wi dt h of  t he f r ame 0. 9 m i s 
[ 35. 5]  [ _____]  i nches and t he dept h 381 mm [ 15]  [ _____]  i nches.  Suppl y t he 
f r ame wi t h 305 mm 12- i nch cabl e r unway suppor t ,  j unct i oni ng bol t s,  
al umi num bond bar s,  gr oundi ng scr ews and scr ews f or  i nst al l i ng t he 
bl ocks.   Pr ovi de 153 mm 6- i nch ver t i cal  channel  t o f eed cabl es t o bl ocks 
f or  f l oor  mount ed f r ames f or  pr ot ect i on t er mi nal s.   Pr ovi de t he l owest  
i nst al l ed bl ock at  153 mm 6- i nch above f i ni shed f l oor  ( AFF) .

2. 2. 1. 4   Fl oor  Mount ed Di st r i but i on Fr ames

Pr ovi de 2. 1 m 84- i nch hi gh f r ames sui t abl e f or  s i ngl e s i de mount i ng of  110 
t er mi nat i on bl ocks.   Conf i gur e t he f r ame t o suppor t  t he number  of  pai r s 
i ndi cat ed on t he dr awi ngs.   Ensur e t he over al l  wi dt h of  f r ame 953 m i s 
[ 37. 5] [ _____]  i nches and t he dept h 409 mm [ 16. 13]  [ _____]  i nches.   Suppl y 
t he f r ame wi t h 305 mm:  12- i nch cabl e r unway suppor t ,  j unct i oni ng bol t s,  
bond bar s,  gr oundi ng scr ews and scr ews f or  i nst al l i ng t he bl ocks.   Di v i de 
f r ame i nt o t wo modul es.   Const r uct  t op modul e t o suppor t  s i x ( 6)  110 
bl ocks and bot t om modul e t o suppor t  ni ne ( 9)  110 bl ocks,  wi t h t he l owest  
i nst al l ed bl ock at  18- i nches AFF.   Pr ovi de r acks wi t h 153 mm a 6- i nch 
ver t i cal  channel  t o f eed cabl es t o bl ocks.

2. 2. 1. 5   St eel  Ladder  Racki ng/ Cabl e Tr ay

Pr ovi de l adder  r ack/ cabl e t r ay i n equi pment  r oom,  as shown on dr awi ngs f or  
backbone cabl e suppor t .   Pr ovi de connect i ng and suppor t  har dwar e t o sui t  
i nst al l at i on,  i ncl udi ng but  not  l i mi t ed t o,  r acks,  r unway mount  pl at es,  
wal l  angl e suppor t  br acket s,  but t  spl i ce swi vel s,  connect  j unct i ons and 
gr oundi ng ki t .

2. 2. 1. 6   Gr oundi ng and Bondi ng

Pr ovi de gr oundi ng bar  assembl y and a mi ni mum No.  2 gr oundi ng el ect r ode 
conduct or  f r om t he gr ound bar  t o a sui t abl e el ect r i cal  bui l di ng gr ound.   
Label  gr oundi ng and bondi ng har dwar e and connect i ons per  TI A- 606.   
Appr opr i at el y bond t he gr oundi ng wi r e t o t he gr oundi ng bar  and el ect r i cal  
bui l di ng gr ound.   Const r uct  gr ound bar  assembl y wi t h t he f ol l owi ng 
mat er i al s ( see dr awi ng det ai l s f or  addi t i onal  i nf or mat i on) :

a.   Copper  gr ound bar  6 mm by 102 mm by 305 mm 1/ 4- i nch by 4- i nch by 
12- i nch wi t h 7 mm 9/ 32- i nch hol es spaced 32 mm 1- 1/ 8- i nch apar t .

b.   St and- of f  i nsul at or s.

c.   Lockwasher s.

SECTI ON 27 11 00. 00 98  Page 7



KSC

d.   Wal l  mount i ng br acket s.

2. 2. 1. 7   Backboar ds

Pr ovi de 1. 2 m by 2. 4 m by 19 mm 4- f oot  by 8- f oot  by 3/ 4- i nch ACX or  CDX,  
f i r e r at ed pl ywood backboar ds or  as i ndi cat ed on t he dr awi ngs.   Pai nt  
backboar ds wi t h gr ay,  acr yl i c,  i nt er i or  gr ade,  f i r e- r et ar dant  pai nt .

I nst al l  open end di st r i but i on r i ngs above al l  wal l  mount ed bl ocks f or  wal l  
mount ed cr oss- connect  f i el ds,  t wo r i ngs per  ver t i cal  r ow.

2. 2. 1. 8   Ter mi nat i on Bl ocks on Fr ame

Pr ovi de bl ocks t hat  ar e 110 st y l e 300 pai r  bl ocks.   Pr ovi de connect i ng 
c l i p,  desi gnat i on st r i p,  pl ast i c cover s and r et ai ni ng cl i p necessar y t o 
t er mi nat e cabl es.

2. 2. 1. 9   UTP Cr oss Connect s

Pr ovi de same gauge ( 22 AWG and 24 AWG)  of  cr oss connect  wi r e as t he f eed 
cabl e t o whi ch i t  i s  bei ng connect ed.   For  c i r cui t  connect i ons use 24 AWG 
si ngl e t wi st ed pai r  and dual  t wi st ed pai r  wi r e as r equi r ed.   Rat e 
conduct or s a mi ni mum of  TI A- 568- C. 1 Cat egor y 6 or  bet t er .   Pr ovi de cr oss 
connect  wi r es of  t he f ol l owi ng col or s:

DESCRI PTI ON COLOR

Voi ce Ci r cui t s  Whi t e- Bl ue

Fi r e Al ar m Whi t e- Red

Tempor ar y Ci r cui t s Whi t e- Bl ack

4 Wi r e Ser vi ces Sol i d Col or ed Whi t e- Bl ue- Red- Gr een

2. 2. 2   Communi cat i ons/ Equi pment  Rooms

2. 2. 2. 1   Fl oor  Mount ed Equi pment  Racks

Requi r ed physi cal  speci f i cat i ons of  r acks ar e as f ol l ows:

a.   483 mm 19- i nch r ack mount i ng space.

b.   2. 1 m 7- f oot  -  0- i nch t al l .

c.   Li ght wei ght ,  hi gh st r engt h al umi num const r uct i on.

d.   Bl ack powder  coat  f i ni sh.

e.   381 mm 15- i nch deep base wi t h f our  ( 4)  19 mm 3/ 4- i nch bol t  down hol es.

f .   EI A Channel  wi dt h of  76 mm 3. 0- i nch,  wi t h No.  12- 24 scr ew hol es.

Pr ovi de r acks wi t h doubl e s i ded 12/ 24 t apped hol es and EI A uni ver sal  r ack 
16 mm t o 13 mm 5/ 8- i nch t o 1/ 2- i nch st andar d hol e pat t er n ( compat i bl e wi t h 
32 mm t o 13 mm 1- 1/ 4- i nch t o 1/ 2- i nch hol e pat t er ns) .

2. 2. 2. 2   Wal l  Mount ed Equi pment  Racks

Requi r ed physi cal  speci f i cat i ons of  wal l  mount ed equi pment  r acks ar e as 
f ol l ows:
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a.   483 mm 19- i nch r ack mount i ng space.

b.   1. 2 m 48- i nch hi gh wi t h 24 mount i ng spaces.

c.   Li ght wei ght ,  hi gh st r engt h st eel  const r uct i on.

d.   Bl ack powder  coat  f i ni sh.

e.   St at i onar y mount i ng wi t h 533 mm 21- i nch deep,  14 gauge mount i ng 
br acket s and 45 kg 100 l b.  capaci t y.

f .   Pr ovi de r acks wi t h doubl e s i des EI A uni ver sal  r ack 16 mm t o 13 mm 
5/ 8- i nch t o 1/ 2- i nchst andar d hol e pat t er n,  ( compat i bl e wi t h 32 mm t o 
13 mm  1- 1/ 4- i nch t o 1/ 2- i nch hol e pat t er ns) .

2. 2. 2. 3   Wal l  Mount ed Equi pment  Cabi net s

Pr ovi de wal l  mount ed equi pment  cabi net s t hat  meet  t he f ol l owi ng 
speci f i cat i ons:

a.   483 mm 19- i nch equi pment  mount i ng space.

b.   1. 2 m 48- i nch hi gh wi t h 26 r ack mount  spaces.

c.   Uni ver sal  mount i ng r ai l s wi t h 10/ 32 and 12/ 24 t apped hol es.

d.   16 mm t o 13 mm 5/ 8- i nch t o 1/ 2- i nch EI A st andar d hol e pat t er n.

e.   Bl ack powder  coat  f i ni sh.

Pr ovi de cabi net s wi t h a t wo- hi nge l ockabl e f r ont  and r ear  access,  wi t h 
l ouver ed si des f or  vent i l at i on,  and knockout s i n t op and bot t om f or  cabl e 
access.

2. 2. 2. 4   Fl oor  Mount ed Cabi net

Pr ovi de f l oor  mount ed cabi net s t hat  meet  t he f ol l owi ng speci f i cat i ons:

a.   16- gauge st eel  const r uct i on.

b.   Nomi nal  1956 mm by 483 mm by 762 mm 77- i nch by 19- i nch by 30- i nch.

c.   Lockabl e Pl exi gl as hi nged door  on f r ont  and st eel  hi nged door  i n r ear .

d.   Vent ed r oof .

e.   Removabl e s i de panel s.

f .   Level i ng f eet .

2. 2. 2. 5   Cabl e Management  f or  Equi pment  Racks

Pr ovi de bl ack met al  cabl e management  wi t h i nt egr al  wi r e r et ai ni ng 
f i nger s.   Pr ovi de ver t i cal  cabl e management  panel s t hat  have f r ont  and 
r ear  channel s.   Pr ovi de ver t i cal  cabl e management  panel s t hat  have 
r emovabl e f r ont  and back cover s,  made of  bl ack met al .   Pr ovi de a 
hor i zont al  cr ossover  cabl e manager  at  t he t op of  each r el ay r ack,  wi t h a 
mi ni mum hei ght  of  2 r ack uni t s each.   Pr ovi de a hor i zont al  cr ossover  cabl e 
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manager  near  t he cent er  and at  t he bot t om of  each r el ay r ack,  wi t h a 
mi ni mum hei ght  of  4 r ack uni t s.

2. 2. 2. 6   Pat ch Panel s -  Cat egor y 6 or  bet t er

Pr ovi de t er mi nat i on panel s t hat  suppor t  t he appr opr i at e TI A- 568- C. 1 
Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  appl i cat i ons and f aci l i t at e 
cr oss- connect i on and i nt er - connect i on usi ng modul ar  pat ch cor ds.   Si ze 
pat ch panel s t o f i t  an EI A st andar d 483 mm 19- i nch r ack,  or  ar e capabl e of  
bei ng mount ed t o a wal l .   

Pr ovi de pat ch panel s t hat  accommodat e at  l east  48 por t s f or  each r ack 
mount  space,  and have ci r cui t  boar ds t est ed i n bot h di r ect i ons as r equi r ed 
by TI A- 568- C. 1.   Pr ovi de pat ch panel s t hat  have l ef t  angl e and r i ght - angl e 
modul es t o pr ovi de opt i mum cabl e management ,  and t hat  have r emovabl e s i x 
por t  modul es t o al l ow r epl acement  i n t he f i el d.   Pr ovi de pat ch panel s t hat  
have TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  j acks avai l abl e i n 
bot h T568A and T568B wi r i ng schemes,  wi t h 110- st y l e t er mi nat i on.

Pr ovi de pat ch panel s t hat  al l ow f or  a mi ni mum of  200 r e- t er mi nat i ons 
wi t hout  s i gnal  degr adat i on bel ow st andar d compl i ance l i mi t ,  and modul ar  
por t s compl i ant  wi t h FCC Par t  68,  subpar t  F and I EC 60603- 7 wi t h gol d 
pl at i ng over  ni ckel  cont act s or  appr oved equi val ent .   Pr ovi de pat ch panel s 
t hat  al l ow t he use of  a 4- pai r  110- st y l e i mpact  t er mi nat i on t ool .   Ensur e 
pat ch panel s have a pl ast i c st r i p f or  physi cal  pr ot ect i on of  t he pr i nt ed 
ci r cui t  boar d,  wi t h por t  i dent i f i cat i on number s on bot h t he f r ont  and r ear  
of  t he panel .   Pr ovi de cl ear  l abel  hol der s and whi t e desi gnat i on l abel s,  
wi t h opt i onal  col or  l abel s avai l abl e.   Pr ovi de pat ch panel s t hat  ar e 
TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  compl i ant .

Meet  t he f ol l owi ng per f or mance r equi r ement s ( NEXT Loss and FEXT t est ed i n 
bot h Di f f er ent i al  and Common Mode) :

PARAMETERS PERFORMANCE AT 100 MHz

NEXT Loss 43. 0 dB

FEXT 35. 1 dB
I nser t i on Loss ( At t enuat i on) 0. 4 dB

Ret ur n Loss 20 dB

Pr ovi de pat ch panel s t hat  ar e UL ver i f i ed f or  TI A/ EI A TI A- 568- C. 1 Cat egor y 
6 or  bet t er  ( t est ed t o 10 G)  el ect r i cal  per f or mance,  const r uct ed of  a 
st eel  f r ame wi t h bl ack powder  coat  f i ni sh,  wi t h 48 and 96 por t  
conf i gur at i ons.   Pr ovi de pat ch panel s t hat  al l ow t he modul ar  i nser t  t o 
accept  110- st y l e pat ch pl ugs as a means of  t er mi nat i on,  and ar e T- 568- B 
wi r ed.  Pr ovi de 48 por t  panel s,  unl ess ot her wi se not ed.

Pr ovi de pai r ed punch down sequence t o al l ow pai r  t wi st  wi t hi n 13 mm 
1/ 2- i nch of  t he t er mi nat i on.   Pr ovi de por t  conf i gur at i ons and densi t i es as 
desi gnat ed on dr awi ngs.   Pr ovi de r ear  cabl e management  bar ( s)  as 
r ecommended by t he manuf act ur er ,  and i nsul at i on di spl acement  connect or  
110- st y l e t er mi nat i ons.  Pr ovi de TI A- 606 compl i ant  col or - coded i cons or  
col or - coded desi gnat i on l abel  st r i ps f or  al l  pat ch panel s.   I dent i f y voi ce 
or  dat a f unct i onal i t y as r equi r ed.

2. 2. 2. 7   Fi ber  Opt i c Panel s -  Wal l  Mount  Box

Pr ovi de al l  panel s and t r ays ( uni t s)  t hat  cr oss- connect ,  and 
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i nt er - connect ,  wi t h spl i c i ng capabi l i t i es cont ai ni ng cabl e management  f or  
suppor t i ng and r out i ng t he f i ber  cabl es/ j umper s.   Pr ovi de wal l  mount  boxes 
t hat  ar e [ avai l abl e i n 12,  24 por t  t er mi nat i on densi t i es f or  a s i ngl e door  
appl i cat i ons, ]  [ avai l abl e i n 12,  24 and 48 por t  t er mi nat i on densi t i es f or  
dual  door  appl i cat i ons, ]  [ accommodat e var i ous Si mpl ex connect or s i ncl udi ng 
ST,  SC,  FC,  dual  LC,  LX. 5,  and MT- RJ, ]  and have si ngl e or  dual  hi nged 
door s.   Pr ovi de wal l  mount  boxes al l owi ng t he mount i ng of  t he cabl e c l amp 
on t he i nt er i or  of  t he panel ,  f eat ur e adapt er s whi ch ar e angl ed,  and have 
r ai sed out er  edges and be put t y whi t e i n col or .   Pr ovi de wal l  mount  boxes 
wi t h f act or y t er mi nat i on of  t he opt i cal  cabl e as an opt i on.   Pr ovi de por t  
conf i gur at i ons and densi t i es as cal l ed f or  on dr awi ngs.

2. 2. 2. 8   Fi ber  Opt i c Panel s -  Rack Mount  ( Low Fi ber  Count )

Pr ovi de al l  panel s and t r ays ( uni t s)  t hat  cr oss- connect ,  and 
i nt er - connect ,  wi t h spl i c i ng capabi l i t i es cont ai ni ng cabl e management  f or  
suppor t i ng and r out i ng t he f i ber  cabl es/ j umper s.   Pr ovi de r ack mount  
panel s wi t h 12 and 24 por t s wi t h no spl i c i ng,  accommodat i ng 24 por t  
conf i gur at i on f or  spl i c i ng,  and al l owi ng f or  mount i ng i n ei t her  483 mm 
19- i nch or  584 mm 23- i nch equi pment  bays.   Pr ovi de r ack mount  panel s t hat  
al l ow [ f l ush]  127 mm 5- i nch r ecess mount i ng.   Use adapt er  pl at es t hat  
house a mi ni mum of  s i x ( 6)  adapt er s each,  and have adapt er s angl ed t o t he 
l ef t  and r i ght  of  t he panel .   Pr ovi de onl y r ack mount  panel s i n bl ack or  
put t y,  meet i ng or  exceedi ng al l  TSB- 72 r equi r ement s,  wi t h por t  
conf i gur at i ons and densi t i es as cal l ed f or  on dr awi ngs,  wal l  or  r ack 
mount abl e.   Pr ovi de r ack mount  panel s wi t h a hi nged r emovabl e f r ont  cover ,  
f eat ur i ng a f r ont  access desi gn wi t h a hi nged bul khead pl at e.

2. 2. 2. 9   Fi ber  Opt i c Panel s/ Fr ames -  Rack Mount  ( Moder at e Fi ber  Count )

Pr ovi de al l  panel s and t r ays ( uni t s)  t hat  cr oss- connect ,  and 
i nt er - connect ,  wi t h spl i c i ng capabi l i t i es cont ai ni ng cabl e management  f or  
suppor t i ng and r out i ng t he f i ber  cabl es/ j umper s.   Pr ovi de r ack mount  
panel s i n 12,  24,  48,  72,  and 96 por t  conf i gur at i ons,  f eat ur i ng a f r ont  
access desi gn wi t h hi nged bul khead pl at e,  usi ng adapt er  pl at es t hat  house 
si x ( 6)  adapt er s each.   Pr ovi de panel s wi t h a hi nged r emovabl e f r ont  cover  
wi t h adapt er s t hat  ar e angl ed t o t he l ef t  of  t he panel .   Pr ovi de an 
i nt egr at ed ver t i cal  cabl eway on one si de of  t he panel ,  mount abl e i n f l ush,  
25 mm,  50 mm,  and 127 mm 1- i nch,  2- i nch,  and 5- i nch r ecess opt i ons,  wal l  
mount abl e.   Pr ovi de r ack mount  panel s t hat  ar e 483 mm 19- i nch and 584 mm 
23- i nch r ack mount abl e,  wi t h st or age and spl i c i ng opt i ons as par t  of  t he 
pr oduct  of f er i ng,  avai l abl e i n bl ack or  put t y.

2. 2. 2. 10   Fi ber  Opt i c Fr ames -  Rack Mount  ( Hi gh Fi ber  Count )

Pr ovi de al l  panel s and t r ays ( uni t s)  t hat  cr oss- connect ,  and 
i nt er - connect ,  wi t h spl i c i ng capabi l i t i es cont ai ni ng cabl e management  f or  
suppor t i ng and r out i ng t he f i ber  cabl es/ j umper s.   Pr ovi de r ack mount  
panel s i n put t y or  bl ack,  made of  12- gauge al umi num al l oy.   Pr ovi de r ack 
mount  panel s as 24,  32,  48,  and 72 por t  ver si ons wi t h ST or  MT- RJ f i ber  
adapt er s pr e- l oaded i nt o adapt er  pl at es,  or  48,  64,  96,  and 144 por t  
ver si ons usi ng quad SC f i ber  adapt er s pr e- l oaded i nt o adapt er  pl at es.   
Pr ovi de r ack mount  panel s wi t h pr e- l oaded adapt er  pl at es wi t h SC,  ST,  dual  
LC,  or  MT- RJ f i ber  adapt er s i n 6 and 8 por t  ver si ons,  as wel l  as a 12 por t  
ver si on f or  t he SC adapt er .   Ensur e panel s have bl ank adapt er  pl at es f or  
f ut ur e gr owt h of  t he f i ber  i nf r ast r uct ur e.

Pr ovi de f r ames wi t h f i ber  manager s t o st or e f i ber  cabl e s l ack and compl y 
wi t h f i ber  bend r adi us r equi r ement s,  wi t h s i x and ei ght  por t  f i ber  adapt er  
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pl at es,  al l owi ng f or  col or  codi ng connect or s,  and accommodat i ng st ackabl e 
spl i ce t r ays.   Each t r ay t o have a mi ni mum t ot al  of  24 spl i ces.   Pr ovi de 
f r ames wi t h an adapt er  pl at e- mount i ng br acket ,  whi ch s l i des out  t o t he 
f r ont  and r ear  of  t he uni t  f or  i ncr eased access.   Pr ovi de access poi nt s 
f or  f i ber  j umper s ent er i ng and exi t i ng t he uni t ,  and r ot at i ng gr ommet s t o 
f aci l i t at e cabl e l oadi ng,  mi ni mi zi ng mi cr o bendi ng st r ess,  wi t h anchor  
poi nt s f or  f i ber  cabl e( s)  ent er i ng t he uni t .   Pr ovi de l abel ed f r ames whi ch 
meet  or  exceed TI A- 606 r equi r ement s and ar e l aser  pr i nt abl e.

Pr ovi de onl y f r ames t hat  ar e mount abl e t o bot h 483 mm 19- i nch and 584 mm 
23- i nch r ack/ cabi net s.   Pr ovi de por t  conf i gur at i ons and densi t i es as 
cal l ed f or  on t he dr awi ngs.

2. 2. 2. 11   Fi ber  Opt i c Tr ays -  Rack Mount

Pr ovi de al l  panel s and t r ays ( uni t s)  t hat  cr oss- connect ,  and 
i nt er - connect ,  wi t h spl i c i ng capabi l i t i es,  cont ai ni ng cabl e management  f or  
suppor t i ng and r out i ng t he f i ber  cabl es/ j umper s.   Pr ovi de 18- gauge st eel  
r ack mount  t r ays,  wi t h a bl ack f i ni sh,  i n 16- ,  24- ,  28- ,  32- ,  and 48- por t  
conf i gur at i ons,  and capabl e of  doubl i ng t he por t  count  usi ng 6- por t  
adapt er s.   Pr ovi de t r ays t hat  accommodat e SC,  ST,  dual  LC and MT- RJ 
adapt er s,  hybr i d adapt er  bezel s f or  ST- t o- SC or  SC- t o- ST,  or  MT- RJ t o 
MT- RJ connect i ons,  wi t h changeabl e por t s,  whi ch ar e r emovabl e f r om t he 
f r ont  of  t he uni t  t o al l ow cust om conf i gur at i on or  modi f i cat i on.

Pr ovi de r ack mount  t r ays wi t h s i l k  scr eened por t  i dent i f i cat i on number s on 
bot h t he f r ont  and r ear  of  t he panel ;  i ncl ude sl ack st or age f i ber  manager s 
t o compl y wi t h f i ber  bend r adi us r equi r ement s and sl ack st or age l engt h 
r ecommendat i ons.   Pr ovi de st ackabl e spl i ce t r ays,  managi ng up t o 24 
spl i ces per  t r ay,  smoked pol ycar bonat e cover  and quar t er  t ur n scr ews f or  
easy access.   Pr ovi de r ack mount ed t r ays t hat  do not  exceed a 254 mm 
10- i nch dept h f or  mount i ng i n st andar d cabi net s and encl osur es,  wi t h 
st r ai n r el i ef  l ugs f or  t he f i ber  cabl e ent er i ng t he uni t  f r om t he si de or  
back,  and por t  conf i gur at i ons and densi t i es as cal l ed f or  on dr awi ngs.

2. 2. 2. 12   Backboar ds

Pr ovi de backboar ds t hat  ar e 1. 2 m by 2. 4 m by 19 mm 4 by 8 by 3/ 4- i nch 
ACX,  ext er i or  gr ade,  f i r e r at ed pl ywood,  pai nt ed wi t h gr ay,  acr yl i c,  
i nt er i or  gr ade f i r e- r et ar dant  pai nt .   Ensur e backboar ds pr ovi de adequat e 
suppor t  and dr ess hor i zont al  cabl i ng bet ween l adder  r ack and 110 wi r i ng 
bl ocks as necessar y or  as shown on t he dr awi ngs.   Revi ew cabl e r out i ng 
pl an f or  t he Tel ecommuni cat i ons Rooms,  i n t he f i el d,  bef or e i nst al l at i on 
of  cabl i ng commences.

2. 2. 2. 13   110 Syst em Bl ocks

Pr ovi de connect i ng har dwar e bl ock t hat  suppor t s t he appr opr i at e TI A- 568- C. 1
Cat egor y 6 or  bet t er  appl i cat i ons and f aci l i t at e cr oss- connect i on and/ or  
i nt er - connect i on usi ng ei t her  appr oved cr oss- connect  wi r e or  pat ch cor ds.   
Pr ovi de syst em bl ocks t hat  ar e 110 Syst em I DC st y l e bl ocks,  UL ver i f i ed or  
equi val ent  f or  TI A/ EI A Cat egor y el ect r i cal  per f or mance,  and TI A- 568- C. 1
Cat egor y 6 or  bet t er  ( t est ed t o 10 G) .

Meet  t he f ol l owi ng cr i t er i a ( NEXT Loss and FEXT t est ed i n bot h 
Di f f er ent i al  and Common Mode) :
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PARAMETERS PERFORMANCE AT 100 MHz

NEXT Loss 43. 0 dB

FEXT 35. 1 dB

I nser t i on Loss ( At t enuat i on) 0. 4 dB

Ret ur n Loss 20 dB

Pr ovi de syst em bl ocks made of  f l ame- r et ar dant  t her mopl ast i c,  i n 50- ,  100- ,  
and 300- pai r  s i zes,  wi t h 50- ,  100- ,  and 300- pai r  bl ocks avai l abl e wi t hout  
l egs,  whi l e t he 100,  and 300 pai r  bl ocks ar e avai l abl e wi t h l egs.   Ensur e 
bl ocks i ncl ude means t o i dent i f y cabl es/ ser vi ces per  TI A- 606.   Pr ovi de 
cl ear  l abel  hol der s wi t h t he appr opr i at e col or ed i nser t s avai l abl e f or  t he 
wi r i ng bl ocks.   Pr ovi de i nser t  l abel s wi t h t he pr oduct  t hat  cont ai n 
ver t i cal  l i nes spaces on t he basi s of  c i r cui t  s i ze ( 3- ,  4- ,  or  5- pai r )  and 
t hat  do not  i nt er f er e wi t h r unni ng,  t r aci ng or  r emovi ng j umper  wi r e/ pat ch 
cor ds.   Pr ovi de l abel  hol der s capabl e of  mount i ng i n t he under  por t i on of  
t he wi r i ng bl ock.   Pr ovi de syst em bl ocks wi t h connect i ng bl ocks used f or  
ei t her  t he t er mi nat i on of  cr oss- connect  ( j umper )  wi r e or  pat ch cor ds.   
Pr ovi de connect i ng bl ocks t hat  ar e avai l abl e i n 3- ,  4- ,  and 5- pai r  s i zes.

Pr ovi de al l  connect i ng bl ocks wi t h col or - coded t i p and r i ng desi gnat i on 
mar ker s,  and of  s i ngl e pi ece const r uct i on.   Pr ovi de syst em bl ocks wi t h 
connect i ng bl ocks wi t h a mi ni mum of  200 r e- t er mi nat i on wi t hout  s i gnal  
degr adat i on bel ow st andar d compl i ance l i mi t .   Pr ovi de bl ocks t hat  suppor t  
wi r e s i zes:   Sol i d 0. 64 mm t o 0. 40 mm 22 t o 26 AWG,  and 7- st r and wi r es.   
Pr ovi de 300 pai r  bl ocks made by an I SO 9001 Cer t i f i ed Manuf act ur er ,  
t ypi cal  f or  f eed and st at i on cabl e,  unl ess ot her wi se not ed.   Pr ovi de 
keep- of f  i ndi cat or  but t ons on al l  act i ve cr oss- connect ed pai r s used f or  
al ar m and secur i t y pur poses.   Coor di nat e t he col or  and use wi t h t he 
Cont r act i ng Of f i cer .   Pr ovi de connect i ng bl ock desi gnat i on l abel  st r i ps of  
t he col or s conf or mi ng t o TI A- 606.

2. 2. 2. 14   Cr oss Connect

Pr ovi de modul ar  110 cr oss connect  bl ocks f or  al l  backbone t er mi nat i ons.   
Pr ovi de cr oss connect s wi t h wi r e of  equal  gauge and per f or mance cat egor y 
t o t hat  of  t he f eed cabl e,  whi ch i t  i s  bei ng connect ed t o.   Pr ovi de UL 
l i s t ed cr oss connect ,  and wi t h one ( 1)  r ol l  of  1- pai r  and one ( 1)  r ol l  of  
2- pai r  per  Tel ecommuni cat i ons Room ( TR) .   Coor di nat e col or  code of  one and 
t wo pai r  wi t h Cont r act i ng Of f i cer .

2. 2. 2. 15   Gr oundi ng Bar s

Pr ovi de gr oundi ng bar  assembl y as shown on dr awi ngs and a mi ni mum No.  4 
gr oundi ng el ect r ode conduct or  f r om gr ound bar  t o sui t abl e el ect r i cal  
bui l di ng gr ound.   Label  gr oundi ng and bondi ng har dwar e and connect i ons per  
TI A- 606.   Pr ovi de gr oundi ng wi r e t hat  i s  appr opr i at el y bonded t o t he 
gr oundi ng bar  and el ect r i cal  bui l di ng gr ound r od.   Pr ovi de gr ound bar  
assembl y t hat  i s  const r uct ed wi t h t he f ol l owi ng mat er i al s ( see dr awi ng 
det ai l s f or  addi t i onal  i nf or mat i on) :

a.   Copper  gr ound bar  16. 35 mm by 10. 2 cm by 25. 4 cm 1/ 4- i nch by 4- i nch by 
10- i nch wi t h 7. 15 mm 9/ 32- i nch hol es spaced 2. 86 cm 1- 1/ 8- i nch apar t .
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b.   St and- of f  i nsul at or s.

c.   Lockwasher s.

d.   Wal l  mount i ng br acket s.

2. 2. 2. 16   Opt i cal  Fi ber  Pat ch Cor ds -  Mul t i mode

Pr ovi de opt i cal  f i ber  pat ch cor ds t hat  ar e avai l abl e i n st andar d l engt hs 
of  1,  3,  and 5 met er s,  and cust om l engt hs,  and meet  or  exceed st andar ds as 
def i ned i n TI A- 568- C. 1.   Pr ovi de pat ch cor ds t hat  use dupl ex opt i cal  f i ber  
cabl e t hat  i s  62. 5/ 125 or  50/ 125 mi cr on mul t i mode,  OFNR r i ser  gr ade,  t hat  
uses opt i cal  f i ber  cabl e wher e t he at t enuat i on does not  exceed 3. 5 dB/ km 
at  850 nm wave l engt h or  1. 0 dB/ km at  1300 nm.   Equi p wi t h SC,  ST,  dual  
LC,  or  MT- RJ connect or s.   Pr ovi de pat ch cor ds wi t h t er mi nat ed connect or s 
exhi bi t i ng a maxi mum i nser t i on l oss of  0. 75 dB wi t h an aver age of  0. 40 dB 
when t est ed at  ei t her  850 nm or  1300 nm wave l engt hs f or  62. 5/ 125 um,  wi t h 
t er mi nat ed connect or s exhi bi t i ng a maxi mum i nser t i on l oss of  0. 75 dB wi t h 
an aver age of  0. 50 dB when t est ed at  ei t her  850 nm or  1300 nm wave l engt hs 
f or  50/ 125 um.   Pr ovi de opt i cal  f i ber  pat ch cor ds t hat  have a mi ni mum 
r et ur n l oss of  20 dB ( 25 dB t ypi cal )  at  bot h 850 nm and 1300 nm.   Pr ovi de 
dupl ex f i ber  cabl e pat ch cor ds meet i ng or  exceedi ng t he t r ansmi ssi on 
char act er i st i cs of  t he opt i cal  f i ber  hor i zont al  cabl e.   Pr ovi de 
conf i gur at i on of  pat ch cor ds as r equi r ed t o accommodat e t he appl i cat i on.

2. 2. 2. 17   Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  Pat ch Cor ds

Pr ovi de TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  pat ch cor ds t hat  
ar e r ound,  and consi st  of  ei ght  i nsul at ed 24 AWG,  st r anded copper  
conduct or s,  ar r anged i n f our  col or - coded t wi st ed- pai r s wi t hi n a 
f l ame- r et ar dant  j acket ,  and ar e equi pped wi t h modul ar  8- posi t i on pl ugs on 
bot h ends,  wi r ed st r ai ght  t hr ough wi t h st andar ds compl i ant  wi r i ng.   Use 
modul ar  pl ugs and have gol d pl at i ng over  ni ckel  cont act s.   Use  TI A- 568- C. 1
Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  pat ch cor ds t hat  ar e r esi st ant  t o 
cor r osi on f r om humi di t y,  ext r eme t emper at ur es,  and ai r bor ne cont ami nant s,  
use cabl e t hat  exhi bi t s power  sum NEXT per f or mance,  and i s avai l abl e i n 
sever al  col or s wi t h or  wi t hout  col or  st r ai n r el i ef  boot s pr ovi di ng 
snagl ess desi gn.

Pr ovi de TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  pat ch cor ds t hat  
meet  t he f l ex t est  r equi r ement s of  1000 cycl es wi t h boot s and 100 cycl es 
wi t hout  boot s,  i s  avai l abl e i n any cust om l engt h and st andar d l engt hs ( 3,  
5,  7,  10,  15,  20,  and 25 f eet ) ,  and i nput  i mpedance wi t hout  aver agi ng 100 
ohms pl us or  mi nus 15 per cent  f r om 1 t o 100 MHz.   Pr ovi de TI A- 568- C. 1 
Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  pat ch cor ds t hat  use cabl e t hat  i s  
UL ver i f i ed ( or  equi val ent )  f or  TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed 
t o 10 G)  el ect r i cal  per f or mance.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

3. 1. 1   Ent r ance Faci l i t y  Ter mi nal s

I nst al l  f r ame mount ed t er mi nal s and f i el d ver i f y act ual  l engt h r equi r ed 
f or  t he i nput  and out put  st ubs.   I nst al l  c l ear  l abel i ng i nf or mat i on at  t he 
spl i ce end of  t he t i p cabl e r ef er enci ng r ack,  r ow,  and bl ock.   Ter mi nat e 
out put  st ub t o appr opr i at e bl ock on di st r i but i on f r ame.   I nst al l  No.  4 
gr oundi ng conduct or  as st r ai ght  as possi bl e f r om t er mi nal  t o gr ound bar .
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3. 1. 2   Sur ge Pr ot ect i on Modul es

Ensur e al l  pai r s ent er i ng a bui l di ng ar e f ul l y  pr ot ect ed wi t h act i ve pai r  
sur ge pr ot ect i on modul es or  sur ge pr ot ect i on modul es speci f i c  t o i nact i ve 
pai r s.   

3. 1. 3   Fl oor  Mount ed Di st r i but i on Fr ames

I nst al l  f r ames as desi gnat ed on dr awi ngs,  i n accor dance wi t h manuf act ur er  
i nst r uct i ons.   Ensur e f r ames ar e secur el y f ast ened t o t he f l oor  usi ng 
expansi on anchor s,  and ar e pl umb and squar e wi t h t he r oom.

3. 1. 4   St eel  Ladder  Racki ng/ Cabl e Tr ay

I nst al l  al l  l adder  r ack/ cabl e t r ay and associ at ed mount i ng har dwar e i n a 
manner  t hat  al l ows i t  t o suppor t  i t s  maxi mum r at ed l oad.   I nst al l  l adder  
r ack/ cabl e t r ay a mi ni mum of  45. 7 cm 18- i nch above t op of  f l oor  mount ed 
r ack or  wal l  mount ed cr oss- connect  f i el ds.   Ensur e i nst al l at i on compl i es 
wi t h manuf act ur er ' s i nst r uct i ons.

3. 1. 5   Ter mi nat i on Bl ocks on Fr ame

I nst al l  col or  desi gnat i on st r i ps as f ol l ows:

DESCRI PTI ON COLOR

C. O.  Ci r cui t s  Or ange

Common Equi pment  -  PBX,  Lan' s,  Muxes Pur pl e

Fi r st  Level  Backbone Cabl e Whi t e

Second Level  Backbone Cabl e Gr ay

Hor i zont al  Wi r i ng Bl ue

Auxi l i ar y Ci r cui t s -  Al ar m,  Secur i t y Yel l ow

Fut ur e use and Key Syst ems Red

I nt er - bui l di ng Campus Backbone Br own

I nst al l  r ed i nsul at or  c l i ps on al l  speci al  c i r cui t s i n t he Mai n Equi pment  
Room t er mi nat i on har dwar e and cr oss- connect  f aci l i t i es ( ER) .   Conf i r m wi t h 
t he Cont r act i ng Of f i cer  whi ch c i r cui t s t o desi gnat e as speci al .

3. 1. 6   Fl oor  Mount ed Equi pment  Racks and Cabi net s

Ensur e al l  f l oor  mount ed equi pment  r acks t hat  anchor  t o t he f l oor  and ar e 
pl umb.   Pr ovi de ver t i cal  and hor i zont al  cabl e and t er mi nat i ons as shown on 
t he dr awi ng.   Mount  wi t h a mi ni mum of  1 m 36- i nches cl ear  access behi nd 
and i n f r ont  of  r ack f r om t he wal l  t o t he r ack.   I nst al l  f l oor  mount ed 
equi pment  r acks t hat  gr ound t he r ack t o t he equi pment  gr ound bar .    
Adj acent  r acks maybe bonded t oget her .   I nst al l  communi cat i on gr oundi ng and 
bondi ng i n accor dance wi t h appl i cabl e Codes and r egul at i ons.   I nst al l  
f l oor  mount ed equi pment  cabi net s i n a l ocat i on t hat  al l ows bot h t he f r ont  
and r ear  door s t o open a f ul l  90 degr ees.   I nst al l  cabi net s empl oyi ng 
cool i ng f ans wi t h at  l east  152 mm 6- i nch of  c l ear  space above t he t op of  
t he f an casi ng.

3. 1. 7   Wal l  Mount ed Equi pment  Racks and Cabi net s

I nst al l  wal l  mount ed equi pment  r acks t o bui l di ng st r uct ur e wi t h appr oved 
anchor i ng means.  Ver i f y al l  exi st i ng wal l  const r uct i on and submi t  pr oposed 
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anchor i ng met hods f or  appr oval .   I nst al l  bot h f r ont  and r ear  ver t i cal  and 
hor i zont al  cabl e management  as r equi r ed.   I nst al l  wal l  mount ed equi pment  
cabi net s so t o not  i nt er f er e wi t h t he use of  t he f r ont  door  or  hi nged body 
sect i on.

3. 1. 8   Cabl e Management

I nst al l  a hor i zont al  cr ossover  cabl e manager  at  t he t op and bot t om of  each 
r ack,  wi t h a mi ni mum hei ght  of  2 r ack uni t s each.   I nst al l  a hor i zont al  
cr ossover  cabl e manager  near  t he cent er  of  each r el ay r ack,  wi t h a mi ni mum 
hei ght  of  4 r ack uni t s.   I nst al l  t wo r ear  cabl e management  bar s and 
r eusabl e Vel cr o- t ype hook and l oop st r aps i n each r ear  ver t i cal  channel .   
Pr ovi de r eusabl e st r aps of  var yi ng si zes ( each al l owi ng 50 per cent  spar e 
f ut ur e expansi on)  and of  adequat e quant i t y t o secur e cabl e bundl es at  
l east  ever y 4 r ack uni t s.   Secur e cabl e manager s,  s l ack manager s,  suppor t  
bar s,  hook and l oop st r aps per  manuf act ur er  r ecommendat i ons.

3. 1. 8. 1   Cabl e Suppor t s

I nst al l  " D"  r i ngs 0. 6 m 24- i nches on cent er  f or  al l  exposed,  wal l  mount ed 
ver t i cal  Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  cabl e r uns.   Make al l  
hor i zont al  cabl e r uns wi t hi n r oom on cabl e t r ay.

3. 1. 9   Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  Pat ch Panel s

I nst al l  and l abel  TI A- 568- C. 1 Cat egor y 6 or  bet t er  ( t est ed t o 10 G)  pat ch 
panel s as r ecommended by manuf act ur er  per  TI A- 606.   I nst al l  r ear  cabl e 
management  bar ( s)  as r ecommended by manuf act ur er .   At t ach compl i ant  
col or - coded i cons or  col or - coded desi gnat i on l abel  st r i ps f or  al l  pat ch 
panel s per  TI A- 606.   I dent i f y voi ce or  dat a f unct i onal i t y.

I nst al l  panel s t o pr ovi de mi ni mal  s i gnal  i mpai r ment  by pr eser vi ng wi r e 
pai r  t wi st s as c l osel y as possi bl e t o t he poi nt  of  mechani cal  
t er mi nat i on.   Ensur e t he amount  of  unt wi st i ng i n a pai r  as a r esul t  of  
t er mi nat i on t o t he pat ch panel  i s  not  gr eat er  t han 13 mm 0. 5- i nches.

I nst al l  panel s accor di ng t o manuf act ur er ' s i nst r uct i ons and pr oper l y 
mount ed t o a r ack,  cabi net ,  br acket ,  or  ot her  appr opr i at e mount i ng devi ce.

I nst al l  panel s such t hat  cabl es t er mi nat ed t o t he panel  mai nt ai n a mi ni mum 
bend r adi us of  at  l east  4 t i mes t he cabl e di amet er  i nt o t he I DC cont act s.   
Ter mi nat e cabl es on t he panel s t o ensur e t her e i s no t ensi on on t he 
conduct or s i n t he t er mi nat i on cont act s.

Pr oper l y l abel  panel s on f r ont  and back wi t h t he cabl e number  and por t  
connect i ons f or  each por t .

3. 1. 10   Opt i cal  Fi ber  Pat ch Panel s

I nst al l  panel s accor di ng t o manuf act ur er ' s i nst r uct i ons.   Fur ni sh and 
i nst al l  l abel s f or  each st r and,  and i nst al l  bl ank adapt er  panel s i n al l  
posi t i ons not  used at  t i me of  i nst al l at i on f or  f i ber  t er mi nat i ons.

I nst al l  adhesi ve or  snap- i n r out i ng c l i ps t hat  ar e secur ed t o t he i nsi de 
of  t he adapt er  t r ay t hat  al l ow and mai nt ai n t he mi ni mum bend r adi us of  t he 
cabl e and t he pr oper  st or age of  at  l east  2 m 6- 1/ 2- f oot  of  f i ber  cabl e 
i nsi de t he t r ay.

Pr oper l y anchor  i ncomi ng cabl e as i t  ent er s t he r ear  or  bot t om of  t he 
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t r ay.   I nst al l  t he anchor  t o t he cabl e j acket  wi t hout  t he use of  excessi ve 
f or ce and wi t hout  cr ushi ng t he cabl e j acket .

3. 1. 11   Backboar ds

Per  t he dr awi ngs,  l i ne t he l i near  wal l  space used f or  anchor i ng equi pment  
f or  t he f ul l  r oom wi dt h wi t h pl ywood.  I nst al l  pl ywood f or  mount i ng 
t er mi nat i on equi pment  ver t i cal l y,  s i de by s i de and a mi ni mum of  152 mm 
6- i nches above f i ni shed f l oor .   I nst al l  pl ywood f or  suppor t i ng backbone 
r i ser  cabl es ver t i cal l y and r est i ng di r ect l y on t he f i ni shed f l oor .

Ensur e anchor i ng and mount i ng t echni ques of  pl ywood used t o suppor t  
backbone r i ser  cabl es ar e suf f i c i ent  t o suppor t  a mi ni mum of  453 kg 1000 
pounds of  wei ght .   Ensur e heads of  mount i ng scr ews do not  pr ot r ude past  
t he f ace of  any pl ywood.   I nst al l  di st r i but i on r i ngs,  t wo r i ngs per  
ver t i cal  r ow of  bl ocks,  f or  t he cr oss- connect  f i el ds above al l  wal l  
mount ed bl ocks.   Mount  r i ngs wi t h t wo hex head scr ews per  r i ng.

3. 1. 12   110 Syst em Bl ocks

I nst al l  110 syst em bl ocks on pl ywood backboar d so t hat  t op of  300 pai r  
bl ock i s 1. 7 m 66- i nches above f i ni shed f l oor ,  or  as not ed on t he 
dr awi ng.   I nst al l  bl ocks usi ng st eel ,  z i nc pl at ed 8 mm 5/ 16- i nch sl ot t ed 
hex head No.  10 by 19 mm3/ 4- i nch dr i l l  scr ews,  mi ni mum f our  scr ews per  
bl ock.   I nst al l  desi gnat i on st r i ps col or - coded i n conf or mance wi t h TI A- 606 
st andar d,  as f ol l ows:

DESCRI PTI ON COLOR

C. O.  Ci r cui t s Or ange

Common Equi pment  -  PBX,  LAN,  Mux Pur pl e

Fi r st  Level  Backbone Cabl e Whi t e

Second Level  Backbone Cabl e Gr ay

Hor i zont al  Wi r i ng Bl ue

Auxi l i ar y Ci r cui t s -  Al ar ms,  Secur i t y Yel l ow

Fut ur e Use and Key Syst ems Red

I nt er - bui l di ng Campus Backbone Br own

3. 1. 13   Gr oundi ng and Bondi ng

I nst al l  a copper  gr ound bar  i n each communi cat i on equi pment  r oom,  as per  
t he pl ans,  and bond al l  met al l i c  equi pment  r acks,  condui t s,  cabl e t r ays,  
l adder  r acks,  et c.  t o t he gr ound bar ,  usi ng 13. 0 mm2 No.  6 AWG ( mi ni mum)  
equi pment  gr oundi ng conduct or .   Ensur e al l  connect or s and cl amps ar e 
mechani cal  t ype made of  s i l i con br onze,  and t er mi nal s ar e sol der l ess 
compr essi on t ype,  copper  l ong- bar r el  NEMA t wo bol t .   Bond t he shi el d of  
shi el ded cabl e t o t he gr ound bar  i n communi cat i ons r ooms and spaces,  per  
appl i cabl e code and manuf act ur er ' s r ecommended pr act i ces.   I nst al l  
communi cat i on gr oundi ng and bondi ng t hat  i s i n accor dance wi t h appl i cabl e 
codes and r egul at i ons.

3. 1. 14   Mi scel l aneous Requi r ement s

Neat l y dr ess,  r ack,  l abel ,  and t er mi nat e al l  cabl es i n communi cat i on 
r ooms.   Ensur e a mi ni mum of  609 mm 24- i nch ser vi ce l oop on each t er mi nat ed 
conduct or ,  unl ess ot her wi se speci f i ed.

Ensur e r oom suppor t  ser vi ces i ncl ude HVAC,  l i ght i ng,  power ,  and f i r e 
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pr ot ect i on as desi gnat ed on t he dr awi ngs.

Fi r est op al l  s l eeves and condui t  openi ngs af t er  t he cabl e i nst al l at i on i s 
compl et e.

3. 2   CLOSEOUT ACTI VI TI ES

3. 2. 1   Recor d Dr awi ngs

Submi t  f i nal  r ecor d " As- bui l t "  dr awi ngs at  t he compl et i on of  t he pr oj ect  
of  t he f ol l owi ng:

a.   Scal ed 1: 50 1/ 4- i nch by 1- f oot  Communi cat i on Room f l oor  pl ans showi ng 
al l  i nst al l ed component s.

b.   Fr ont  el evat i ons of  al l  syst ems pat ch panel s.

        - -  End of  Sect i on - -
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