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SECTI ON 33 82 00

TELECOMMUNI CATI ONS OUTSI DE PLANT ( OSP)
04/06

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s ext er i or  
t el ecommuni cat i ons Out si de Pl ant  consi st i ng of  t he 
campus di st r i but or ,  out s i de copper  and f i ber  opt i c  
( FO)  cabl e medi a,  and associ at ed har dwar e necessar y 
t o suppor t  communi cat i ons syst ems at  f aci l i t y  
i nst al l at i ons i ncl udi ng per manent l y const r uct ed 
bui l di ngs.   Thi s speci f i cat i on cover s out s i de pl ant  
( OSP)  campus f i ber  opt i c and copper  cabl e medi a f or  
suppor t i ng i nf or mat i on t echnol ogy t r ansf er  syst ems 
t o i ncl ude voi ce,  dat a,  v i deo,  i magi ng,  secur i t y,  
and audi o syst ems used by var i ous f aci l i t i es.   Thi s 
gui de speci f i cat i on i s t o be used i n t he pr epar at i on 
of  pr oj ect  const r uct i on speci f i cat i ons.

Coor di nat e wi t h Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM and ensur e t hat  
copper  cabl e and f i ber  opt i c cabl e i nt er connect i ng 
component s and pat ch cor d assembl i es mechani cal l y 
intermate.

Use Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON AND 
DI STRI BUTI ON and Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.

For  Navy pr oj ect s use UFC 3- 580- 10,  " Navy And Mar i ne 
Cor ps I nt r anet  ( NMCI )  St andar d Const r uct i on 
Pr ocesses"  f or  desi gn gui dance r el at ed t o 
t el ecommuni cat i ons i nf r ast r uct ur e.   Conf i r m speci f i c  
syst em r equi r ement s wi t h t he usi ng Act i v i t y.

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 
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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) .

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

**************************************************************************
NOTE:   Thi s sect i on wi l l  be used i n conj unct i on wi t h 
any ot her  gui de speci f i cat i ons r equi r ed by t he 
desi gn.   Show f ol l owi ng i nf or mat i on on pr oj ect  
drawings:

1.   Wher e speci f i cat i on i dent i f i es t ype,  s i ze,  
col or ,  f i ni sh,  or  ot her  def i ni t i ve i nf or mat i on t o be 
" as i ndi cat ed"  t he engi neer  shal l  show t he 
i nf or mat i on on t he dr awi ngs.

2.   Locat i on and di mensi ons of  manhol es,  handhol es,  
duct s,  and l ocat i on and si ze of  cabl es.

3.   Types of  wi r e and cabl e;  number  and si zes of  
conduct or s and condui t s.

4.   Speci al  condi t i ons.

5.   I ncl ude t ensi oni ng and sag dat a on dr awi ngs i n 
t abul ar  f or m f or  aer i al  cabl e i nst al l at i on.

Pr ovi de a mi ni mum of  12 s i ngl e- mode f i ber s per  f i ber  
opt i c cabl e.   Coor di nat e wi t h act i v i t y and Base 
Communi cat i ons Of f i ce ( BCO)  t o det er mi ne f i ber  opt i c 
cabl i ng r equi r ement s.   Pr ovi de f i ber  opt i c cabl i ng 
t o pi er s i n accor dance wi t h UFC 4- 150- 02,  " Desi gn:  
Docksi de Ut i l i t i es f or  Shi p Ser vi ce"  f or  Navy 
pr oj ect s onl y.

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

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 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  
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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 i n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM B1 ( 2013)  St andar d Speci f i cat i on f or  
Har d- Dr awn Copper  Wi r e

ASTM B8 ( 2011;  R 2017)  St andar d Speci f i cat i on f or  
Concent r i c- Lay- St r anded Copper  Conduct or s,  
Har d,  Medi um- Har d,  or  Sof t

ASTM D1557 ( 2012;  E 2015)  St andar d Test  Met hods f or  
Labor at or y Compact i on Char act er i s t i cs of  
Soi l  Usi ng Modi f i ed Ef f or t  ( 56, 000 
f t - l bf / f t 3)  ( 2700 kN- m/ m3)

ASTM D709 ( 2017)  St andar d Speci f i cat i on f or  
Lami nat ed Ther moset t i ng Mat er i al s

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

I EEE 100 ( 2000;  Ar chi ved)  The Aut hor i t at i ve 
Di ct i onar y of  I EEE St andar ds Ter ms

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

I NSULATED CABLE ENGI NEERS ASSOCI ATI ON ( I CEA)

I CEA S- 87- 640 ( 2016)  Opt i cal  Fi ber  Out si de Pl ant  
Communi cat i ons Cabl e;  4t h Edi t i on

I CEA S- 98- 688 ( 2012)  Br oadband Twi st ed Pai r  
Tel ecommuni cat i on Cabl e,  Ai r cor e,  
Pol yol ef i n I nsul at ed,  Copper  Conduct or s 
Techni cal  Requi r ement s

I CEA S- 99- 689 ( 2012)  Br oadband Twi st ed Pai r  
Tel ecommuni cat i on Cabl e Fi l l ed,  Pol yol ef i n 
I nsul at ed,  Copper  Conduct or s Techni cal  
Requirements

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C62. 61 ( 1993)  Amer i can Nat i onal  St andar d f or  Gas 
Tube Sur ge Ar r est er s on Wi r e Li ne 
Tel ephone Ci r cui t s

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;  
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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)  Nat i onal  El ect r i cal  Code

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

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

TIA-455-107 ( 1999a)  FOTP- 107 Det er mi nat i on of  
Component  Ref l ect ance or  Li nk/ Syst em 
Ret ur n Loss usi ng a Loss Test  Set

TIA-455-46A ( 1990)  FOTP- 46 Spect r al  At t enuat i on 
Measur ement  f or  Long- Lengt h,  Gr aded- I ndex 
Opt i cal  Fi ber s

TIA-455-78-B ( 2002)  FOTP- 78 Opt i cal  Fi br es -  Par t  
1- 40:   Measur ement  Met hods and Test  
Pr ocedur es -  At t enuat i on

TIA-472D000 ( 2007b)  Fi ber  Opt i c Communi cat i ons Cabl e 
f or  Out si de Pl ant  Use

TIA-492AAAA ( 2009b)  62. 5- um Cor e Di amet er / 125- um 
Cl addi ng Di amet er  Cl ass 1a Gr aded- I ndex 
Mul t i mode Opt i cal  Fi ber s

TIA-492AAAB ( 2009a)  50- Um Cor e Di amet er / 125- Um 
Cl addi ng Di amet er  Cl ass I A Gr aded- I ndex 
Mul t i mode Opt i cal  Fi ber s

TIA-492CAAA ( 1998;  R 2002)  Det ai l  Speci f i cat i on f or  
Cl ass I Va Di sper si on- Unshi f t ed Si ngl e- Mode 
Opt i cal  Fi ber s

TIA-492E000 ( 1996;  R 2002)  Sect i onal  Speci f i cat i on f or  
Cl ass I Vd Nonzer o- Di sper si on Si ngl e- Mode 
Opt i cal  Fi ber s f or  t he 1550 nm Wi ndow

TIA-526-14 ( 2015c)  OFSTP- 14A Opt i cal  Power  Loss 
Measur ement s of  I nst al l ed Mul t i mode Fi ber  
Cabl e Pl ant

TIA-526-7 ( 2015a)  OFSTP- 7 Measur ement  of  Opt i cal  
Power  Loss of  I nst al l ed Si ngl e- Mode Fi ber  
Cabl e Pl ant

TIA-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 
Standard

TIA-568-C.2 ( 2009;  Er r at a 2010;  Add 2 2014;  Add 1 
2016)  Bal anced Twi st ed- Pai r  
Tel ecommuni cat i ons Cabl i ng and Component s 
Standards

TIA-568-C.3 ( 2008;  Add 1 2011)  Opt i cal  Fi ber  Cabl i ng 
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Component s St andar d

TIA-569 ( 2015d)  Commer ci al  Bui l di ng St andar d f or  
Tel ecommuni cat i ons Pat hways and Spaces

TIA-590 ( 1997a)  St andar d f or  Physi cal  Locat i on and 
Pr ot ect i on of  Bel ow Gr ound Fi ber  Opt i c 
Cabl e Pl ant

TIA-606 ( 2017c)  Admi ni st r at i on St andar d f or  t he 
Tel ecommuni cat i ons I nf r ast r uct ur e

TIA-607 ( 2011b)  Gener i c Tel ecommuni cat i ons Bondi ng 
and Gr oundi ng ( Ear t hi ng)  f or  Cust omer  
Premises

TIA-758 ( 2012b)  Cust omer - Owned Out si de Pl ant  
Tel ecommuni cat i ons I nf r ast r uct ur e St andar d

TIA/EIA-455 ( 1998b)  St andar d Test  Pr ocedur e f or  Fi ber  
Opt i c Fi ber s,  Cabl es,  Tr ansducer s,  
Sensor s,  Connect i ng and Ter mi nat i ng 
Devi ces,  and Ot her  Fi ber  Opt i c Component s

TIA/EIA-455-204 ( 2000)  St andar d f or  Measur ement  of  
Bandwi dt h on Mul t i mode Fi ber

TIA/EIA-598 ( 2014D;  Add 2 2018)  Opt i cal  Fi ber  Cabl e 
Col or  Codi ng

U. S.  DEPARTMENT OF AGRI CULTURE ( USDA)

RUS 1755 Tel ecommuni cat i ons St andar ds and 
Speci f i cat i ons f or  Mat er i al s,  Equi pment  
and Const r uct i on

RUS Bul l  1751F- 630 ( 1996)  Desi gn of  Aer i al  Pl ant

RUS Bul l  1751F- 640 ( 1995)  Desi gn of  Bur i ed Pl ant ,  Physi cal  
Considerations

RUS Bul l  1751F- 643 ( 2002)  Under gr ound Pl ant  Desi gn

RUS Bul l  1751F- 815 ( 1979)  El ect r i cal  Pr ot ect i on of  Out si de 
Plant

RUS Bul l  1753F- 201 ( 1997)  Accept ance Test s of  
Tel ecommuni cat i ons Pl ant  ( PC- 4)

RUS Bul l  1753F- 401 ( 1995)  Spl i c i ng Copper  and Fi ber  Opt i c 
Cabl es ( PC- 2)

RUS Bul l  345- 50 ( 1979)  Tr unk Car r i er  Syst ems ( PE- 60)

RUS Bul l  345- 65 ( 1985)  Shi el d Bondi ng Connect or s ( PE- 65)

RUS Bul l  345- 72 ( 1985)  Fi l l ed Spl i ce Cl osur es ( PE- 74)

RUS Bul l  345- 83 ( 1979;  Rev Oct  1982)  Gas Tube Sur ge 
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Ar r est or s ( PE- 80)

UNDERWRI TERS LABORATORI ES ( UL)

UL 497 ( 2001;  Repr i nt  Jul  2013)  Pr ot ect or s f or  
Pai r ed Conduct or  Communi cat i on Ci r cui t s

UL 510 ( 2017)  UL St andar d f or  Saf et y Pol yvi nyl  
Chl or i de,  Pol yet hyl ene and Rubber  
I nsul at i ng Tape

UL 83 ( 2017)  UL St andar d f or  Saf et y 
Ther mopl ast i c- I nsul at ed Wi r es and Cabl es

1. 2   RELATED REQUI REMENTS

**************************************************************************
NOTE:   Choose Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM i f  i t  i s  used on 
t he pr oj ect .  Choose  Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON,  and Sect i on 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

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

[ Sect i on 27 10 00,  BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM,  ] [ Sect i on 
33 71 01,  OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON,  and[ Sect i on 33 71 02,  
UNDERGROUND ELECTRI CAL DI STRI BUTI ON]  appl y t o t hi s  sect i on wi t h addi t i ons 
and modi f i cat i ons speci f i ed her ei n.

] 1. 3   DEFINITIONS

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  el ect r i cal  and el ect r oni cs t er ms 
used i n t hi s speci f i cat i on shal l  be as def i ned i n TIA-568-C.1 , TIA-568-C.2 , 
TIA-568-C.3 , TIA-569 , TIA-606 ,  and I EEE 100 and her ei n.

1. 3. 1   Campus Di st r i but or  ( CD)

A di st r i but or  f r om whi ch t he campus backbone cabl i ng emanat es.  
( I nt er nat i onal  expr essi on f or  mai n cr oss- connect  -  ( MC) . )

1. 3. 2   Ent r ance Faci l i t y  ( EF)  ( Tel ecommuni cat i ons)

An ent r ance t o t he bui l di ng f or  bot h pr i vat e and publ i c net wor k ser vi ce 
cabl es ( i ncl udi ng ant ennae)  i ncl udi ng t he ent r ance poi nt  at  t he bui l di ng 
wal l  and cont i nui ng t o t he ent r ance r oom or  space.

1. 3. 3   Ent r ance Room ( ER)  ( Tel ecommuni cat i ons)

A cent r al i zed space f or  t el ecommuni cat i ons equi pment  t hat  ser ves t he 
occupant s of  a bui l di ng.   Equi pment  housed t her ei n i s consi der ed di st i nct  
f r om a t el ecommuni cat i ons r oom because of  t he nat ur e of  i t s  compl exi t y.

1. 3. 4   Bui l di ng Di st r i but or  ( BD)

A di st r i but or  i n whi ch t he bui l di ng backbone cabl es t er mi nat e and at  whi ch 
connect i ons t o t he campus backbone cabl es may be made.   ( I nt er nat i onal  
expr essi on f or  i nt er medi at e cr oss- connect  -  ( I C) . )
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1. 3. 5   Pathway

A physi cal  i nf r ast r uct ur e ut i l i zed f or  t he pl acement  and r out i ng of  
t el ecommuni cat i ons cabl e.

1. 4   SYSTEM DESCRI PTI ON

**************************************************************************
For  Ar my pr oj ect s onl y:   For  MCA pr oj ect s,  t el ephone 
swi t ch upgr ades and l i ne car ds ar e pr ocur ed and 
i nst al l ed usi ng f unds pr ovi ded by I SEC out si de of  
t he const r uct i on cont r act .   Ot her  t ypes of  pr oj ect s,  
such as Ar my Reser ve,  DOD and wor k f or  ot her s,  may 
r equi r e t hat  t he swi t ch upgr ade and l i ne car ds be 
added t o t hi s sect i on t o be pr ocur ed and i nst al l ed 
as par t  of  t he const r uct i on cont r act .   Choose t he 
l ast  br acket ed sent ences f or  Navy and Mar i ne Cor ps 
pr oj ect s onl y.

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

The t el ecommuni cat i ons out s i de pl ant  consi st s of  cabl e,  condui t ,  manhol es,  
pol es,  et c.  r equi r ed t o pr ovi de s i gnal  pat hs f r om t he c l osest  poi nt  of  
pr esence t o t he new f aci l i t y ,  i nc l udi ng f r ee st andi ng f r ames or  backboar ds,  
i nt er connect i ng har dwar e,  t er mi nat i ng cabl es,  l i ght ni ng and sur ge 
pr ot ect i on modul es at  t he ent r ance f aci l i t y .   The wor k consi st s of  
pr ovi di ng,  t est i ng and maki ng oper at i onal  cabl i ng,  i nt er connect i ng har dwar e 
and l i ght ni ng and sur ge pr ot ect i on necessar y t o f or m a compl et e out s i de 
pl ant  t el ecommuni cat i ons syst em f or  cont i nuous use. [   The 
t el ecommuni cat i ons cont r act or  must  coor di nat e wi t h t he NMCI  cont r act or  
concer ni ng l ayout  and conf i gur at i on of  t he EF t el ecommuni cat i ons and OSP.   
The t el ecommuni cat i ons cont r act or  may be r equi r ed t o coor di nat e wor k ef f or t  
f or  access t o t he EF t el ecommuni cat i ons and OSP wi t h t he NMCI  cont r act or . ]

1. 5   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  
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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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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.

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  i nf or mat i on onl y. ] [ f or  
Cont r act or  Qual i t y Cont r ol  appr oval . ]   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

Tel ecommuni cat i ons Out si de Pl ant ;  G[ ,  [ _____] ]

Tel ecommuni cat i ons Ent r ance Faci l i t y  Dr awi ngs;  G[ ,  [ _____] ]

I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

Wi r e and cabl e;  G[ ,  [ _____] ]

Cabl e spl i ces,  and connect or s;  G[ ,  [ _____] ]

Cl osur es;  G[ ,  [ _____] ]

Bui l di ng pr ot ect or  assembl i es;  G[ ,  [ _____] ]

Pr ot ect or  modul es;  G[ ,  [ _____] ]

Cr oss- connect  t er mi nal  cabi net s;  G[ ,  [ _____] ]
 

**************************************************************************
NOTE:   Del et e submi t t al  f or  spar e par t s on Navy 
pr oj ect s.   Spar e par t s r equi r ement s ar e pr ovi ded i n 
Sect i on 01 78 23 OPERATI ON AND MAI NTENANCE DATA on 
Navy pr oj ect s.

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

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

Submi t t al s shal l  i ncl ude t he manuf act ur er ' s name,  t r ade name,  
pl ace of  manuf act ur e,  and cat al og model  or  number .   Submi t t al s 
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shal l  al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and 
t echni cal  soci et y publ i cat i on r ef er ences.   Shoul d manuf act ur er ' s 
dat a r equi r e suppl ement al  i nf or mat i on f or  c l ar i f i cat i on,  t he 
suppl ement al  i nf or mat i on shal l  be submi t t ed as speci f i ed i n 
par agr aph REGULATORY REQUI REMENTS and as r equi r ed f or  cer t i f i cat es 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES.

SD- 06 Test  Repor t s

Pr e- i nst al l at i on t est s;  G[ ,  [ _____] ]

Accept ance t est s;  G[ ,  [ _____] ]

Out si de Pl ant  Test  Pl an;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

 Tel ecommuni cat i ons Cont r act or  Qual i f i cat i ons;  G[ ,  [ _____] ]

Key Per sonnel  Qual i f i cat i ons;  G[ ,  [ _____] ]

Mi ni mum Manuf act ur er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

Bui l di ng pr ot ect or  assembl y i nst al l at i on;  G[ ,  [ _____] ]

Cabl e t ensi ons;  G[ ,  [ _____] ]

Fi ber  Opt i c Spl i ces;  G[ ,  [ _____] ]

 Submi t  i nst r uct i ons pr i or  t o i nst al l at i on.

SD- 09 Manuf act ur er ' s Fi el d Repor t s

Fact or y Reel  Test  Dat a;  G[ ,  [ _____] ]

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

Tel ecommuni cat i ons out s i de pl ant  ( OSP) ,  Dat a Package 5;  G[, 
[_____]]

Commer ci al  of f - t he- shel f  manual s shal l  be pr ovi ded f or  oper at i on,  
i nst al l at i on,  conf i gur at i on,  and mai nt enance of  pr oduct s pr ovi ded 
as a par t  of  t he t el ecommuni cat i ons out s i de pl ant  ( OSP) .   Submi t  
oper at i ons and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23,  
OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  
t han[  2] [ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   
I n addi t i on t o r equi r ement s of  Dat a package 5,  i nc l ude t he 
r equi r ement s of  par agr aphs TELECOMMUNI CATI ONS OUTSI DE PLANT SHOP 
DRAWI NGS and TELECOMMUNI CATI ONS ENTRANCE FACI LI TY DRAWI NGS.

SD- 11 Cl oseout  Submi t t al s

Recor d Document at i on;  G[ ,  [ _____] ]

I n addi t i on t o ot her  r equi r ement s,  pr ovi de i n accor dance wi t h 
par agr aph RECORD DOCUMENTATI ON.
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1. 6   QUALI TY ASSURANCE

1. 6. 1   Shop Dr awi ngs

I ncl ude wi r i ng di agr ams and i nst al l at i on det ai l s  of  equi pment  i ndi cat i ng 
pr oposed l ocat i on,  l ayout  and ar r angement ,  cont r ol  panel s,  accessor i es,  
pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  be shown t o ensur e a 
coor di nat ed i nst al l at i on.   Wi r i ng di agr ams shal l  i dent i f y c i r cui t  t er mi nal s 
and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em of  equi pment  and t he 
i nt er connect i on bet ween each i t em of  equi pment .   Dr awi ngs shal l  i ndi cat e 
adequat e c l ear ance f or  oper at i on,  mai nt enance,  and r epl acement  of  oper at i ng 
equi pment  devi ces.   Submi t t al s shal l  i ncl ude t he namepl at e dat a,  s i ze,  and 
capaci t y.   Submi t t al s shal l  al so i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  
i ndust r y,  and t echni cal  soci et y publ i cat i on r ef er ences.

1. 6. 1. 1   Tel ecommuni cat i ons Out si de Pl ant  Shop Dr awi ngs

**************************************************************************
NOTE:   Coor di nat e dr awi ngs wi t h Sect i on 27 10 00 
BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM,  i f  used,  
t o ensur e act i v i t y r esponsi bl e f or  
t el ecommuni cat i ons syst em mai nt enance and 
admi ni st r at i on mai nt ai ns a s i ngl e compl et e and 
accur at e set  of  dr awi ngs f or  t he ent i r e 
t el ecommuni cat i ons syst em.

Choose br acket ed opt i on f or  RCDD appr oved dr awi ngs 
on Navy pr oj ect s wher e mul t i pl e spl i ces i n t he 
out s i de cabl e pl ant  ar e r equi r ed or  when mor e t han 
one t el ecommuni cat i ons manhol e and associ at ed 
duct banks ar e r equi r ed.   Choose t he l ast  br acket ed 
sent ence f or  f ac i l i t i es t hat  cur r ent l y have 
t el ecommuni cat i ons out s i de pl ant  dr awi ngs t hat  
r equi r e updat i ng as a r esul t  of  pr oj ect  i nst al l at i on.

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

Pr ovi de Out si de Pl ant  Desi gn i n accor dance wi t h TIA-758 , RUS Bul l  1751F- 630 
f or  aer i al  syst em desi gn,  and RUS Bul l  1751F- 643 f or  under gr ound syst em 
desi gn.   Pr ovi de T0 shop dr awi ngs t hat  show t he physi cal  and l ogi cal  
connect i ons f r om t he per spect i ve of  an ent i r e campus,  such as act ual  
bui l di ng l ocat i ons,  ext er i or  pat hways and campus backbone cabl i ng on pl an 
v i ew dr awi ngs,  maj or  syst em nodes,  and r el at ed connect i ons on t he l ogi cal  
syst em dr awi ngs i n accor dance wi t h TIA-606 .   Dr awi ngs shal l  i ncl ude wi r i ng 
and schemat i c di agr ams f or  f i ber  opt i c and copper  cabl i ng and spl i ces,  
copper  conduct or  gauge and pai r  count ,  f i ber  pai r  count  and t ype,  pat hway 
duct  and i nner duct  ar r angement ,  associ at ed const r uct i on mat er i al s,  and any 
det ai l s  r equi r ed t o demonst r at e t hat  cabl e syst em has been coor di nat ed  and 
wi l l  pr oper l y suppor t  t he swi t chi ng and t r ansmi ssi on syst em i dent i f i ed i n 
speci f i cat i on and dr awi ngs. [   Pr ovi de Regi st er ed Communi cat i ons 
Di st r i but i on Desi gner  ( RCDD)  appr oved dr awi ngs of  t he t el ecommuni cat i ons 
out s i de pl ant . ] [   Updat e exi st i ng t el ecommuni cat i on Out si de Pl ant  T0 
dr awi ngs t o i ncl ude i nf or mat i on modi f i ed,  del et ed or  added as a r esul t  of  
t hi s i nst al l at i on i n accor dance wi t h TIA-606 . ]   The t el ecommuni cat i ons 
out s i de pl ant  ( OSP)  shop dr awi ngs shal l  be i ncl uded i n t he oper at i on and 
mai nt enance manual s.

1. 6. 1. 2   Tel ecommuni cat i ons Ent r ance Faci l i t y  Dr awi ngs

**************************************************************************
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NOTE:   Choose t he l ast  br acket ed sent ence when 
Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG 
SYSTEMS i s i ncl uded i n t he speci f i cat i ons.

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

[ Pr ovi de T3 dr awi ngs f or  EF Tel ecommuni cat i ons i n accor dance wi t h TIA-606  
t hat  i ncl ude t el ecommuni cat i ons ent r ance f aci l i t y  pl an v i ews,  pat hway 
l ayout  ( cabl e t r ay,  r acks,  l adder - r acks,  et c. ) ,  mechani cal / el ect r i cal  
l ayout ,  and[  cabi net ] [ ,  r ack] [ ,  backboar d] [  and]  wal l  el evat i ons.   Dr awi ngs 
shal l  show l ayout  of  appl i cabl e equi pment  i ncl udi ng i ncomi ng cabl e st ub or  
connect or  bl ocks,  bui l di ng pr ot ect or  assembl y,  out goi ng cabl e connect or  
bl ocks,  pat ch panel s and equi pment  spaces and cabi net / r acks.   Dr awi ngs 
shal l  i ncl ude a compl et e l i s t  of  equi pment  and mat er i al ,  equi pment  r ack 
det ai l s ,  pr oposed l ayout  and anchor age of  equi pment  and appur t enances,  and 
equi pment  r el at i onshi p t o ot her  par t s of  t he wor k i ncl udi ng c l ear ance f or  
mai nt enance and oper at i on.   Dr awi ngs may al so be an enl ar gement  of  a 
congest ed ar ea of  T1 or  T2 dr awi ngs. ] [ Pr ovi de T3 dr awi ngs f or  EF 
Tel ecommuni cat i ons as speci f i ed i n t he par agr aph TELECOMMUNI CATI ONS SPACE 
DRAWI NGS of  Sect i on 27 10 00 BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEMS. ]   
The t el ecommuni cat i ons ent r ance f aci l i t y  shop dr awi ngs shal l  be i nc l uded i n 
t he oper at i on and mai nt enance manual s.

1. 6. 2   Tel ecommuni cat i ons Qual i f i cat i ons

Wor k under  t hi s sect i on shal l  be per f or med by and t he equi pment  shal l  be 
pr ovi ded by t he appr oved t el ecommuni cat i ons cont r act or  and key per sonnel .   
Qual i f i cat i ons shal l  be pr ovi ded f or :   t he t el ecommuni cat i ons syst em 
cont r act or ,  t he t el ecommuni cat i ons syst em i nst al l er ,  t he super vi sor  ( i f  
di f f er ent  f r om t he i nst al l er ) ,  and t he cabl e spl i c i ng and t er mi nat i ng 
per sonnel .   A mi ni mum of  30 days pr i or  t o i nst al l at i on,  submi t  
document at i on of  t he exper i ence of  t he t el ecommuni cat i ons cont r act or  and of  
t he key per sonnel .

1. 6. 2. 1   Tel ecommuni cat i ons Cont r act or  Qual i f i cat i ons

The t el ecommuni cat i ons cont r act or  shal l  be a f i r m whi ch i s r egul ar l y and 
pr of essi onal l y engaged i n t he busi ness of  t he appl i cat i ons,  i nst al l at i on,  
and t est i ng of  t he speci f i ed t el ecommuni cat i ons syst ems and equi pment .   The 
t el ecommuni cat i ons cont r act or  shal l  demonst r at e exper i ence i n pr ovi di ng 
successf ul  t el ecommuni cat i ons syst ems t hat  i ncl ude out s i de pl ant  and 
br oadband cabl i ng wi t hi n t he past  3 year s.   Submi t  document at i on f or  a 
mi ni mum of  t hr ee and a maxi mum of  f i ve successf ul  t el ecommuni cat i on syst em 
i nst al l at i ons f or  t he t el ecommuni cat i ons cont r act or .   Each of  t he key 
per sonnel  shal l  demonst r at e exper i ence i n pr ovi di ng successf ul  
t el ecommuni cat i ons syst ems i n accor dance wi t h TIA-758  wi t hi n t he past  3 
years.

1. 6. 2. 2   Key Per sonnel  Qual i f i cat i ons

Pr ovi de key per sonnel  who ar e r egul ar l y and pr of essi onal l y engaged i n t he 
busi ness of  t he appl i cat i on,  i nst al l at i on and t est i ng of  t he speci f i ed 
t el ecommuni cat i ons syst ems and equi pment .   Ther e may be one key per son or  
mor e key per sons pr oposed f or  t hi s sol i c i t at i on dependi ng upon how many of  
t he key r ol es each has successf ul l y  pr ovi ded.   Each of  t he key per sonnel  
shal l  demonst r at e exper i ence i n pr ovi di ng successf ul  t el ecommuni cat i ons 
syst ems wi t hi n t he past  3 year s.

Cabl e spl i c i ng and t er mi nat i ng per sonnel  assi gned t o t he i nst al l at i on of  
t hi s syst em or  any of  i t s  component s shal l  have t r ai ni ng i n t he pr oper  
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t echni ques and have a mi ni mum of  3 year s exper i ence i n spl i c i ng and 
t er mi nat i ng t he speci f i ed cabl es.   Modul ar  spl i ces shal l  be per f or med by 
f act or y cer t i f i ed per sonnel  or  under  di r ect  super v i s i on of  f act or y t r ai ned 
per sonnel  f or  pr oduct s used.

Super vi sor s and i nst al l er s assi gned t o t he i nst al l at i on of  t hi s syst em or  
any of  i t s  component s shal l  have f act or y or  f act or y appr oved cer t i f i cat i on 
f r om each equi pment  manuf act ur er  i ndi cat i ng t hat  t hey ar e qual i f i ed t o 
i nst al l  and t est  t he pr ovi ded pr oduct s.

Submi t  document at i on f or  a mi ni mum of  t hr ee and a maxi mum of  f i ve 
successf ul  t el ecommuni cat i on syst em i nst al l at i ons f or  each of  t he key 
per sonnel .   Document at i on f or  each key per son shal l  i ncl ude at  l east  t wo 
successf ul  syst em i nst al l at i ons pr ovi ded t hat  ar e equi val ent  i n syst em si ze 
and i n const r uct i on compl exi t y t o t he t el ecommuni cat i ons syst em pr oposed 
f or  t hi s sol i c i t at i on.   I ncl ude speci f i c  exper i ence i n i nst al l i ng and 
t est i ng t el ecommuni cat i ons out s i de pl ant  syst ems,  i ncl udi ng br oadband 
cabl i ng,  and pr ovi de t he names and l ocat i ons of  at  l east  t wo pr oj ect  
i nst al l at i ons successf ul l y  compl et ed usi ng[  opt i cal  f i ber  and]  copper  
t el ecommuni cat i ons cabl i ng syst ems.   Al l  of  t he exi st i ng t el ecommuni cat i ons 
syst em i nst al l at i ons of f er ed by t he key per sons as successf ul  exper i ence 
shal l  have been i n successf ul  f ul l - t i me ser vi ce f or  at  l east  18 mont hs 
pr i or  t o t he i ssuance dat e f or  t hi s sol i c i t at i on.   Pr ovi de t he name and 
r ol e of  t he key per son,  t he t i t l e,  l ocat i on,  and compl et ed i nst al l at i on 
dat e of  t he r ef er enced pr oj ect ,  t he r ef er enced pr oj ect  owner  poi nt  of  
cont act  i nf or mat i on i ncl udi ng name,  or gani zat i on,  t i t l e,  and t el ephone 
number ,  and gener al l y,  t he r ef er enced pr oj ect  descr i pt i on i ncl udi ng syst em 
si ze and const r uct i on compl exi t y.

I ndi cat e t hat  al l  key per sons ar e cur r ent l y empl oyed by t he 
t el ecommuni cat i ons cont r act or ,  or  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect .   Al l  key per sons 
shal l  be empl oyed by t he t el ecommuni cat i ons cont r act or  at  t he dat e of  
i ssuance of  t hi s  sol i c i t at i on,  or  i f  not ,  have a commi t ment  t o t he 
t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect  by t he dat e t hat  t he 
bi d was due t o t he Cont r act i ng Of f i cer .

Not e t hat  onl y t he key per sonnel  appr oved by t he Cont r act i ng Of f i cer  i n t he 
successf ul  pr oposal  shal l  do wor k on t hi s sol i c i t at i on' s t el ecommuni cat i ons 
syst em.   Key per sonnel  shal l  f unct i on i n t he same r ol es i n t hi s cont r act ,  
as t hey f unct i oned i n t he of f er ed successf ul  exper i ence.   Any subst i t ut i ons 
f or  t he t el ecommuni cat i ons cont r act or ' s key per sonnel  r equi r es appr oval  
f r om The Cont r act i ng Of f i cer .

1. 6. 2. 3   Mi ni mum Manuf act ur er ' s Qual i f i cat i ons

Cabl i ng,  equi pment  and har dwar e manuf act ur er s shal l  have a mi ni mum of [  
3] [ _____]  year s exper i ence i n t he manuf act ur i ng,  assembl y,  and f act or y 
t est i ng of  component s whi ch compl y wi t h,  TIA-568-C.1 , TIA-568-C.2  and 
TIA-568-C.3 .   I n addi t i on,  cabl i ng manuf act ur er s shal l  have a mi ni mum of [  
3] [ _____]  year s exper i ence i n t he manuf act ur i ng and f act or y t est i ng of  
cabl i ng whi ch compl y wi t h I CEA S- 87- 640, I CEA S- 98- 688,  and I CEA S- 99- 689.

1. 6. 3   Out si de Pl ant  Test  Pl an

Pr epar e and pr ovi de a compl et e and det ai l ed t est  pl an f or  f i el d t est s of  
t he out s i de pl ant  i ncl udi ng a compl et e l i s t  of  t est  equi pment  f or  t he[  
copper  conduct or ] [  and] [  opt i cal  f i ber ]  cabl es,  component s,  and accessor i es 
f or  appr oval  by t he Cont r act i ng Of f i cer .   I ncl ude a cut - over  pl an wi t h 
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pr ocedur es and schedul es f or  r el ocat i on of  f aci l i t y  st at i on number s wi t hout  
i nt er r upt i ng ser vi ce t o any act i ve l ocat i on.   Submi t  t he pl an at  l east [  
30] [ _____]  days pr i or  t o t est s f or  Cont r act i ng Of f i cer  appr oval .   Pr ovi de 
out s i de pl ant  t est i ng and per f or mance measur ement  cr i t er i a i n accor dance 
with TIA-568-C.1  and RUS Bul l  1753F- 201.   I ncl ude pr ocedur es f or  
cer t i f i cat i on,  val i dat i on,  and t est i ng t hat  i ncl udes f i ber  opt i c l i nk 
per f or mance cr i t er i a.

1. 6. 4   St andar d Pr oduct s

**************************************************************************
NOTE:   Choose 2 year s and 6000 hour s f or  Navy 
pr oj ect s and 1 year  and 3000 hour s f or  Ar my pr oj ect s.

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

Pr ovi de mat er i al s and equi pment  t hat  ar e st andar d pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p and shal l  be t he manuf act ur er ' s l at est  
st andar d desi gn t hat  has been i n sat i sf act or y commer ci al  or  i ndust r i al  use 
f or  at  l east [  2] [  1]  year [ s]  pr i or  t o bi d openi ng.   The[  2] [  1] - year  per i od 
shal l  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.   The pr oduct  shal l  have been on sal e on 
t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he[  2] [  1] - year  per i od.   Pr oduct s suppl i ed shal l  be 
speci f i cal l y  desi gned and manuf act ur ed f or  use wi t h out s i de pl ant  
t el ecommuni cat i ons syst ems.   Wher e t wo or  mor e i t ems of  t he same cl ass of  
equi pment  ar e r equi r ed,  t hese i t ems shal l  be pr oduct s of  a s i ngl e 
manuf act ur er ;  however ,  t he component  par t s of  t he i t em need not  be t he 
pr oduct s of  t he same manuf act ur er  unl ess st at ed i n t hi s sect i on.

1. 6. 4. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a[  2] [  1] - year  f i el d ser vi ce r ecor d wi l l  be 
accept abl e i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  
l ess t han[  6000] [  3000]  hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  
l abor at or y t est s,  i s  pr ovi ded.

1. 6. 4. 2   Mat er i al  and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 3 year s pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 6. 5   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.   I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .   Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y and 
advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 6. 5. 1   I ndependent  Test i ng Or gani zat i on Cer t i f i cat e

I n l i eu of  t he l abel  or  l i s t i ng,  submi t  a cer t i f i cat e f r om an i ndependent  
t est i ng or gani zat i on,  compet ent  t o per f or m t est i ng,  and appr oved by t he 
Cont r act i ng Of f i cer .   The cer t i f i cat e shal l  s t at e t hat  t he i t em has been 
t est ed i n accor dance wi t h t he speci f i ed or gani zat i on' s t est  met hods and 
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t hat  t he i t em compl i es wi t h t he speci f i ed or gani zat i on' s r ef er ence st andar d.

1. 7   DELI VERY,  STORAGE,  AND HANDLI NG

Shi p cabl e on r eel s i n [ 152] [ 305] [ _____]  met er  ( [ 500] [ 1000] [ _____]  f eet )  
[ 500] [ 1000] [ _____]  f eet  l engt h wi t h a mi ni mum over age of  10 per cent .   
Radi us of  t he r eel  dr um shal l  not  be smal l er  t han t he mi ni mum bend r adi us 
of  t he cabl e.   Wi nd cabl e on t he r eel  so t hat  unwi ndi ng can be done wi t hout  
k i nki ng t he cabl e.   Two met er s of  cabl e at  bot h ends of  t he cabl e shal l  be 
accessi bl e f or  t est i ng.   At t ach per manent  l abel  on each r eel  showi ng 
l engt h,  cabl e i dent i f i cat i on number ,  cabl e s i ze,  cabl e t ype,  and dat e of  
manuf act ur e.   Pr ovi de wat er  r esi st ant  l abel  and t he i ndel i bl e wr i t i ng on 
t he l abel s.   Appl y end seal s t o each end of  t he cabl es t o pr event  moi st ur e 
f r om ent er i ng t he cabl e.   Reel s wi t h cabl e shal l  be sui t abl e f or  out s i de 
st or age condi t i ons when t emper at ur e r anges f r om mi nus 40 degr ees C t o pl us 
65 degr ees C,  wi t h r el at i ve humi di t y f r om 0 t o 100 per cent .   Equi pment ,  
ot her  t han cabl e,  del i ver ed and pl aced i n st or age shal l  be st or ed wi t h 
pr ot ect i on f r om weat her ,  humi di t y  and t emper at ur e var i at i on,  di r t  and dust ,  
or  ot her  cont ami nant s i n accor dance wi t h manuf act ur er ' s r equi r ement s.

1. 8   MAINTENANCE

1. 8. 1   Recor d Document at i on

**************************************************************************
NOTE:   Coor di nat e r ecor d document at i on wi t h Sect i on 
27 10 00,  BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM 
and choose t he second br acket ed par agr aph i f  Sect i on 
27 10 00 i s used on t he pr oj ect .   TI A- 606 descr i bes 
t he necessar y dat a f i el ds and r epor t s f or  har d copy,  
spr eadsheet  and el ect r oni c medi a as wel l  as cabl e 
management  sof t war e r equi r ement s.   Check wi t h 
act i v i t y t o det er mi ne i f  cabl e management  sof t war e 
i s cur r ent l y empl oyed at  t he act i v i t y and ensur e 
cont r act or  i s  r equi r ed t o pr ovi de necessar y dat a 
i nput  t o updat e t he exi st i ng syst em wi t h i nf or mat i on 
associ at ed wi t h pr oj ect  i nst al l at i on.

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

Pr ovi de t he act i v i t y r esponsi bl e f or  t el ecommuni cat i ons syst em mai nt enance 
and admi ni st r at i on a s i ngl e compl et e and accur at e set  of  r ecor d 
document at i on f or  t he ent i r e t el ecommuni cat i ons syst em wi t h r espect  t o t hi s 
project.

[ Pr ovi de T5 dr awi ngs i ncl udi ng document at i on on cabl es and t er mi nat i on 
har dwar e i n accor dance wi t h TIA-606 .   T5 dr awi ngs shal l  i ncl ude schedul es 
t o show i nf or mat i on f or  cut - over s and cabl e pl ant  management ,  pat ch panel  
l ayout s,  cr oss- connect  i nf or mat i on and connect i ng t er mi nal  l ayout  as a 
mi ni mum.   T5 dr awi ngs shal l  be pr ovi ded[  i n har d copy f or mat ] [  on 
el ect r oni c medi a usi ng Wi ndows based comput er  cabl e management  sof t war e. ] [   
A l i censed copy of  t he cabl e management  sof t war e i ncl udi ng document at i on,  
shal l  be pr ovi ded. ] [   Updat e exi st i ng r ecor d document at i on t o r ef l ect  
campus di st r i but i on T0 dr awi ngs and T3 dr awi ng schedul e i nf or mat i on 
modi f i ed,  del et ed or  added as a r esul t  of  t hi s i nst al l at i on. ]   Pr ovi de t he 
f ol l owi ng T5 dr awi ng document at i on as a mi ni mum:

a.   Cabl es -  A r ecor d of  i nst al l ed cabl e shal l  be pr ovi ded i n accor dance 
with TIA-606 .   The cabl e r ecor ds shal l  [ i ncl ude onl y t he r equi r ed dat a 
f i el ds] [ i ncl ude t he r equi r ed dat a f i el ds f or  each cabl e and compl et e 
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end- t o- end ci r cui t  r epor t  f or  each compl et e c i r cui t  f r om t he assi gned 
out l et  t o t he ent r y f aci l i t y  ] i n accor dance wi t h TIA-606 .   I ncl ude 
manuf act ur e dat e of  cabl e wi t h submi t t al .

b.   Ter mi nat i on Har dwar e -  Pr ovi de a r ecor d of  i nst al l ed pat ch panel s,  
cr oss- connect  poi nt s,  campus di st r i but or  and t er mi nat i ng bl ock 
ar r angement s and t ype i n accor dance wi t h TIA-606 .   Document at i on shal l  
i ncl ude [ onl y ] t he r equi r ed dat a f i el ds[  as a mi ni mum]  i n accor dance 
with TIA-606 .

][ Pr ovi de r ecor d document at i on as speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

] [ 1. 8. 2   Spar e Par t s

**************************************************************************
NOTE:   Do not  use t hi s par agr aph f or  Navy pr oj ect s.

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

I n addi t i on t o t he r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA,  pr ovi de a compl et e l i s t  of  par t s and suppl i es,  wi t h 
cur r ent  uni t  pr i ces and sour ce of  suppl y,  and a l i s t  of  spar e par t s 
r ecommended f or  st ocki ng.   Spar e par t s shal l  be pr ovi ded no l at er  t han t he 
st ar t  of  f i el d t est i ng.

] 1. 9   WARRANTY

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .

PART 2   PRODUCTS

2. 1   MATERI ALS AND EQUI PMENT

Pr oduct s suppl i ed shal l  be speci f i cal l y  desi gned and manuf act ur ed f or  use 
wi t h out s i de pl ant  t el ecommuni cat i ons syst ems.

2. 2   TELECOMMUNI CATI ONS ENTRANCE FACI LI TY

**************************************************************************
NOTE:   The EF Tel ecommuni cat i ons consi st s of  t he 
t el ecommuni cat i ons ser vi ce ent r ance t o t he bui l di ng,  
i ncl udi ng t he ent r ance t hr ough t he bui l di ng wal l ,  
and cont i nui ng t o t he ER Tel ecommuni cat i ons ( i f  
r equi r ed) .   The EF Tel ecommuni cat i ons cont ai ns t he 
backbone pat hways and campus di st r i but or  t hat  l i nk 
t he bui l di ng di st r i but or s ( BD) s i n t he mai n t er mi nal  
space and t o ot her  bui l di ngs i n campus si t uat i ons.   
Ant enna ent r ances,  i f  used,  al so const i t ut e par t  of  
t he EF Tel ecommuni cat i ons.

The EF Tel ecommuni cat i ons may cont ai n bot h t he CD 
and BD f or  t he bui l di ng.   Faci l i t i es wi t h f ew 
t el ecommuni cat i ons r equi r ement s may house al l  
t el ecommuni cat i ons cabl i ng and equi pment  r equi r ed 
f or  t hat  f aci l i t y  i n t he EF Tel ecommuni cat i ons.   
Coor di nat e t hi s sect i on wi t h Sect i on 27 10 00 
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BUI LDI NG TELECOMMUNI CATI ONS CABLI NG SYSTEM and 
pr ovi der  of  bui l di ng t el ecommuni cat i ons cabl i ng 
syst em when Sect i on 27 10 00 i s used on a pr oj ect .   
Ot her  t han bui l di ng pr ot ect or  assembl i es and 
modul es,  component s f or  t el ecommuni cat i ons spaces 
ar e speci f i ed i n Sect i on 27 10 00.   I f  Sect i on 
27 10 00 i s not  used,  copy t he r equi r ed component s 
f r om Sect i on 27 10 00 and past e t hem under  t hi s 
par agr aph.   Edi t  t he component  r equi r ement s as 
necessary.

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

2. 2. 1   Bui l di ng Pr ot ect or  Assembl i es

**************************************************************************
NOTE:   I nt er bui l di ng backbone cabl es shal l  be 
t er mi nat ed on pr ot ect ed ent r ance t er mi nal s and i n a 
housi ng ( when so di r ect ed)  usi ng cur r ent  i ndust r y 
st andar d pr act i ce.   Cer t ai n t ypes of  t er mi nal s ar e 
mount ed on t he out s i de wal l s of  bui l di ngs.   Out si de 
t er mi nal  shoul d be t he except i on and not  t he nor m,  
and shoul d onl y be i nst al l ed on smal l  bui l di ngs 
( e. g. ,  st or age sheds,  smal l  war ehouses,  guar d gat es,  
et c. ) .   Copper  cabl e t er mi nat i on component s ar e 
speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.   I f  t he pr oj ect  
does not  i ncl ude Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM copy connect or  
bl ocks or  pat ch panel  i nf or mat i on and past e 
i nf or mat i on i nt o t hi s sect i on under  t hi s par agr aph 
headi ng and edi t  as necessar y.

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

Pr ovi de sel f - cont ai ned[  5 pi n] [  scr ew t ype]  uni t  suppl i ed wi t h a f i el d 
cabl e st ub f act or y connect ed t o pr ot ect or  socket  bl ocks t o t er mi nat e and 
accept  pr ot ect or  modul es f or  [ _____]  pai r s of  out s i de cabl e.   Bui l di ng 
pr ot ect or  assembl y shal l  have i nt er connect i ng har dwar e f or  connect i on t o 
i nt er i or  cabl i ng at  f ul l  capaci t y .   Pr ovi de manuf act ur er s i nst r uct i ons f or  
bui l di ng pr ot ect or  assembl y i nst al l at i on.   Pr ovi de copper  cabl e 
i nt er connect i ng har dwar e as speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

2. 2. 2   Pr ot ect or  Modul es

**************************************************************************
NOTE:   Pr ot ect or  modul es ar e not  r equi r ed f or  
i nt er bui l di ng cabl e r uns of  42. 7 m ( 140 f eet )  or  
l ess,  di r ect l y bur i ed or  i n under gr ound condui t ,  
wher e a cont i nuous met al l i c  cabl e shi el d or  a 
cont i nuous met al l i c  condui t  cont ai ni ng t he cabl e i s 
bonded t o each bui l di ng gr oundi ng el ect r ode syst em.

Sol i d- st at e sur ge pr ot ect or s pr ovi de pr ot ect i on f or  
sensi t i ve equi pment  because i t  i ncor por at es a f ast  
semi conduct or  swi t ch wi t h oper at i ng vol t age near l y  
i ndependent  of  t r ansi ent  r i se t i me.   Ot her wi se,  use 
heavy dut y gas t ube pr ot ect i on modul es unl ess ar ea 
l i ght ni ng damage pr obabi l i t y  i s  ver y hi gh.   Sel ect  
t he t ype of  pr ot ect or  modul e r equi r ed dependi ng on 
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t hei r  per f or mance i n cat egor i es of  i mpul se l i f e,  
maxi mum sur ge i mpul se and 60 Hz cur r ent  car r y i ng 
capacity.

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

Pr ovi de i n accor dance wi t h UL 497[  t hr ee] [  t wo] - el ect r ode gas t ube or  sol i d 
st at e t ype[  5 pi n] [  scr ew t ype]  r at ed f or  t he appl i cat i on.   Pr ovi de gas 
t ube pr ot ect i on modul es i n accor dance wi t h RUS Bul l  345- 83 and shal l  be[  
heavy dut y,  A>10kA,  B>400,  C>65A] [  maxi mum dut y,  A>20kA,  B>1000,  C>200A]  
wher e A i s t he maxi mum si ngl e i mpul se di schar ge cur r ent ,  B i s t he i mpul se 
l i f e and C i s t he AC di schar ge cur r ent  i n accor dance wi t h ANSI  C62. 61.   The 
gas modul es shal l  shunt  hi gh vol t age t o gr ound,  f ai l  shor t ,  and be equi pped 
wi t h an ext er nal  spar k gap and heat  coi l s  i n accor dance wi t h UL 497.   
Pr ovi de t he number  of  sur ge pr ot ect i on modul es equal  t o t he number  of  pai r s 
of  ext er i or  cabl e of  t he bui l di ng pr ot ect or  assembl y.

2. 2. 3   Fi ber  Opt i c Ter mi nat i ons

**************************************************************************
NOTE:   Fi ber  Opt i c t er mi nat i on component s ar e 
speci f i ed i n Sect i on 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.   I f  t he pr oj ect  
does not  i ncl ude Sect i on 27 10 00 copy encl osur e 
t ype connect or s and adapt er s and past e i nf or mat i on 
i nt o t hi s sect i on under  t hi s par agr aph headi ng and 
edi t  as necessar y.

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

Pr ovi de f i ber  opt i c cabl e t er mi nat i ons as speci f i ed i n 27 10 00 BUI LDI NG 
TELECOMMUNI CATI ONS CABLI NG SYSTEM.

2. 3   CLOSURES

2. 3. 1   Copper  Conduct or  Cl osur es

2. 3. 1. 1   Aer i al  Cabl e Cl osur es

**************************************************************************
NOTE:   Desi gn of  aer i al  pl ant  shoul d be i n 
accor dance wi t h RUS Bul l  1751F- 630,  Desi gn of  Aer i al  
Pl ant .   I ndi cat e s i zes on dr awi ngs.

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

Pr ovi de cabl e c l osur e assembl y consi st i ng of  a f r ame wi t h c l amps,  a 
l i f t - of f  pol yet hyl ene cover ,  cabl e nozzl es,  and dr op wi r e r i ngs.   Cl osur e 
shal l  be sui t abl e f or  use on Fi gur e 8 cabl es.   Cl osur es shal l  be f r ee 
br eat hi ng and sui t abl e f or  housi ng[  st r ai ght - t hr ough t ype] [  br anch t ype] [  
of  t he t ype i ndi cat ed]  spl i ces of  non- pr essur i zed communi cat i ons cabl es and 
shal l  be s i zed as i ndi cat ed.   The cl osur e shal l  be const r uct ed wi t h 
ul t r avi ol et  r esi st ant  PVC.

2. 3. 1. 2   Under gr ound Cabl e Cl osur es

**************************************************************************
NOTE:   I ndi cat e s i zes on dr awi ngs.

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

a.   Abovegr ound:   Pr ovi de abovegr ound cl osur es const r uct ed of [  not  l ess 
t han 14 gauge st eel ] [  ul t r avi ol et  r esi st ant  PVC]  and accept abl e f or [  
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pol e] [  st ake]  mount i ng i n accor dance wi t h RUS 1755. 910.   Cl osur es shal l  
be s i zed and cont ai n a mar ker  as i ndi cat ed.   Cover s shal l   be secur ed 
t o pr event  unaut hor i zed ent r y.

  
b.   Di r ect  bur i al :   Pr ovi de bur i ed c l osur e sui t abl e f or  encl osi ng a 

st r ai ght ,  but t ,  and br anch spl i ce i n a cont ai ner  i nt o whi ch can be 
pour ed an encapsul at i ng compound.   Cl osur e shal l  have adequat e st r engt h 
t o pr ot ect  t he spl i ce and mai nt ai n cabl e shi el d el ect r i cal  cont i nui t y 
i n t he bur i ed envi r onment .   Encapsul at i ng compound shal l  be r eent er abl e 
and shal l  not  al t er  t he chemi cal  st abi l i t y  of  t he c l osur e.   Pr ovi de 
f i l l ed spl i ce cases i n accor dance  wi t h RUS Bul l  345- 72.

c.   I n vaul t  or  manhol e:   Pr ovi de under gr ound cl osur e sui t abl e t o house a 
st r ai ght ,  but t ,  and br anch spl i ce i n a pr ot ect i ve housi ng i nt o whi ch 
can be pour ed an encapsul at i ng compound.   Cl osur e shal l  be of  sui t abl e 
t her mopl ast i c,  t her moset ,  or  st ai nl ess st eel  mat er i al  suppl y i ng 
st r uct ur al  st r engt h necessar y t o pass t he mechani cal  and el ect r i cal  
r equi r ement s i n a vaul t  or  manhol e envi r onment .   Encapsul at i ng compound 
shal l  be r eent er abl e and shal l  not  al t er  t he chemi cal  st abi l i t y  of  t he 
c l osur e.   Pr ovi de f i l l ed spl i ce cases i n accor dance  wi t h 
RUS Bul l  345- 72.

2. 3. 2   Fi ber  Opt i c Cl osur es

 2. 3. 2. 1   Aerial

Pr ovi de aer i al  c l osur e t hat  i s  f r ee br eat hi ng and sui t abl e f or  housi ng 
spl i ce or gani zer  of  non - pr essur i zed cabl es.   Cl osur e shal l  be const r uct ed 
f r om heavy PVC wi t h ul t r avi ol et  r esi st ance.

2. 3. 2. 2   Di r ect  Bur i al

Pr ovi de bur i ed c l osur e sui t abl e t o house spl i ce or gani zer  i n pr ot ect i ve 
housi ng i nt o whi ch can be pour ed an encapsul at i ng compound.   Cl osur e shal l  
have adequat e st r engt h t o pr ot ect  t he spl i ce and mai nt ai n cabl e shi el d 
el ect r i cal  cont i nui t y,  when met al l i c ,  i n bur i ed envi r onment .   Encapsul at i ng 
compound shal l  be r eent er abl e and shal l  not  al t er  chemi cal  st abi l i t y  of  t he 
closure.

2. 3. 2. 3   I n Vaul t  or  Manhol e

Pr ovi de under gr ound cl osur e sui t abl e t o house spl i ce or gani zer  i n a 
pr ot ect i ve housi ng i nt o whi ch can be pour ed an encapsul at i ng compound.   
Cl osur e shal l  be of  t her mopl ast i c ,  t her moset ,  or  s t ai nl ess st eel  mat er i al  
suppl y i ng st r uct ur al  st r engt h necessar y t o pass t he mechani cal  and 
el ect r i cal  r equi r ement s i n a vaul t  or  manhol e envi r onment .   Encapsul at i ng 
compound shal l  be r eent er abl e and shal l  not  al t er  t he chemi cal  st abi l i t y  of  
t he c l osur e.

2. 4   PAD MOUNTED CROSS- CONNECT TERMI NAL CABI NETS

**************************************************************************
NOTE:   I ndi cat e s i ze on t he dr awi ngs.

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

Pr ovi de i n accor dance wi t h RUS 1755. 910 and t he f ol l owi ng:

a.   Const r uct ed of  14 gauge st eel  or  [ _____] .
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b.   Equi pped wi t h a doubl e set  of  hi nged door s wi t h c l osed- cel l  f oam 
weat her st r i ppi ng.   Door s shal l  be l ocked and cont ai n a mar ker  as 
indicated.

c.   Equi pped wi t h spool  spi ndl e br acket ,  mount i ng f r ames,  bi ndi ng post  
l og, [  and]  j umper i ng i nst r uct i on l abel [ ,  and l oad coi l  mount i ng 
provisions].

d.   Compl et e wi t h cr oss connect  modul es t o t er mi nat e number  of  pai r s as 
indicated.

e.   Si zed as i ndi cat ed.

2. 5   CABLE SPLI CES,  AND CONNECTORS

2. 5. 1   Copper  Cabl e Spl i ces
**************************************************************************

NOTE:   Mul t i pai r  spl i ces ar e i nsul at i on di spl acement  
( I DC)  t ype spl i ces.

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

Pr ovi de[  mul t i pai r , [  f ol dback] [  i n- l i ne] ] [  s i ngl e pai r , [  i n- l i ne] [  but t ] [  
box t ap] ]  spl i ces of  a moi st ur e r esi st ant , [  t wo] [  t hr ee] [ _____] - wi r e [  
i nsul at i on di spl acement ]  connect or  hel d r i gi dl y i n pl ace t o assur e maxi mum 
cont i nui t y i n accor dance wi t h RUS Bul l  1753F- 401.   Cabl es gr eat er  t han 25 
pai r s shal l  be spl i ced usi ng mul t i pai r  spl i c i ng connect or s,  whi ch 
accommodat e 25 pai r s of  conduct or s at  a t i me.   Pr ovi de cor r ect  connect or  
s i ze t o accommodat e t he cabl e gauge of  t he suppl i ed cabl e.

[ 2. 5. 2   Copper  Cabl e Spl i ce Connect or

Pr ovi de spl i ce connect or s wi t h a pol ycar bonat e body and cap and a 
t i n- pl at ed br ass cont act  el ement .   Connect or  shal l  accommodat e 22 t o 26 AWG 
sol i d wi r e wi t h a maxi mum i nsul at i on di amet er  of  1. 65 mm 0. 065 i nch.   Fi l l  
connect or  wi t h seal ant  gr ease t o make a moi st ur e r esi st ant  connect i on,  i n 
accor dance wi t h RUS Bul l  1753F- 401.

][ 2. 5. 3   Fi ber  Opt i c Cabl e Spl i ces

Pr ovi de f i ber  opt i c cabl e spl i ces and spl i c i ng mat er i al s f or [  f usi on] [  
mechani cal ]  met hods at  l ocat i ons shown on t he const r uct i on dr awi ngs.   The 
spl i ce i nser t i on l oss shal l  be 0. 3 dB maxi mum when measur ed i n accor dance 
with TIA-455-78-B  usi ng an Opt i cal  Ti me Domai n Ref l ect omet er  ( OTDR) .   
Spl i ces shal l  be desi gned f or  a r et ur n l oss of  40. 0 db max f or  s i ngl e mode 
f i ber  when t est ed i n accor dance wi t h TIA-455-107 .   Physi cal l y  pr ot ect  each 
f i ber  opt i c spl i ce by a spl i ce k i t  speci al l y  desi gned f or  t he spl i ce.

][ 2. 5. 4   Fi ber  Opt i c Spl i ce Or gani zer

Pr ovi de spl i ce or gani zer  sui t abl e f or  housi ng f i ber  opt i c spl i ces i n a neat  
and or der l y f ashi on.   Spl i ce or gani zer  shal l  al l ow f or  a mi ni mum of  1 m 3 
f eet  of  f i ber  f or  each f i ber  wi t hi n t he cabl e t o be neat l y st or ed wi t hout  
k i nks or  t wi st s.   Spl i ce or gani zer  shal l  accommodat e i ndi v i dual  st r ai n 
r el i ef  f or  each spl i ce and al l ow f or  f ut ur e mai nt enance or  modi f i cat i on,  
wi t hout  damage t o t he cabl e or  spl i ces.   Pr ovi de spl i ce or gani zer  har dwar e,  
such as spl i ce t r ays,  pr ot ect i ve gl ass shel ves,  and shi el d bond connect or s 
i n a spl i ce or gani zer  k i t .
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] 2. 5. 5   Shi el d Connect or s

Pr ovi de connect or s wi t h a st abl e,  l ow- i mpedance el ect r i cal  connect i on 
bet ween t he cabl e shi el d and t he bondi ng conduct or  i n accor dance wi t h 
RUS Bul l  345- 65.

2. 6   CONDUIT

**************************************************************************
NOTE:   Use Sect i on  33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

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

Pr ovi de condui t  as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

 
2. 7   PLASTI C I NSULATI NG TAPE

UL 510.

2. 8   WI RE AND CABLE

**************************************************************************
NOTE:   For  Ar my pr oj ect s f ol l ow gui del i nes set  f or t h 
i n USAI SEC Techni cal  Gui de f or  I nst al l at i on 
I nf or mat i on I nf r ast r uct ur e Ar chi t ect ur e ( I 3A)  or  The 
Ar my Common User  I nf or mat i on Tr anspor t  Net wor k 
( CUI TN) .   Ar my ECB 2007- 22 i s avai l abl e 
el ect r oni cal l y  at  .   I nt er bui l di ng backbone cabl i ng 
i s t he cabl e ( opt i cal  f i ber  and copper )  medi a 
bet ween t he campus di st r i but or s of  mul t i pl e 
bui l di ngs wi t hi n a base compl ex ( campus 
envi r onment ) .   I nt er bui l di ng backbone cabl e pl ant  
t er mi nat es i n t he t el ecommuni cat i ons ent r ance 
f aci l i t y ,  t he f i r st  t er mi nat i ng poi nt  i n a 
bui l di ng.   Cabl e may be di r ect  bur i ed,  aer i al ,  or  
under gr ound ( i n condui t  and duct s) .   The pr ef er r ed 
met hod i s under gr ound wi t h t he cabl e t er mi nat i ng i n 
t he t el ecommuni cat i ons ent r ance f aci l i t y .

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

2. 8. 1   Copper  Conduct or  Cabl e

Sol i d copper  conduct or s,  cover ed wi t h an ext r uded sol i d i nsul at i ng 
compound.   I nsul at ed conduct or s shal l  be t wi st ed i nt o pai r s whi ch ar e t hen 
st r anded or  osci l l at ed t o f or m a cyl i ndr i cal  cor e.   For  speci al  hi gh 
f r equency appl i cat i ons,  t he cabl e cor e shal l  be separ at ed i nt o 
compar t ment s.   Cabl e shal l  be compl et ed by t he appl i cat i on of  a sui t abl e 
cor e wr appi ng mat er i al ,  a cor r ugat ed copper  or  pl ast i c coat ed al umi num 
shi el d,  and an over al l  ext r uded j acket .   Tel ecommuni cat i ons cont r act or  
shal l  ver i f y di st ances bet ween spl i ce poi nt s pr i or  t o or der i ng cabl e i n 
speci f i c  cut  l engt hs.   Gauge of  conduct or  shal l  det er mi ne t he r ange of  
number s of  pai r s speci f i ed;  19 gauge ( 6 t o 400 pai r s) ,  22 gauge ( 6 t o 1200 
pai r s) ,  24 gauge ( 6 t o 2100 pai r s) ,  and 26 gauge ( 6 t o 3000 pai r s) .   Copper  
conduct or  shal l  conf or m t o t he f ol l owi ng:

2. 8. 1. 1   Underground

**************************************************************************
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NOTE:   For  WESTNAVFACENGCOM pr oj ect s,  del et e t hi s 
paragraph.

Use RUS 1755. 390 f or  f i l l ed cabl e and RUS 1755. 890 
f or  f i l l ed cabl e wi t h expanded i nsul at i on.

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

Pr ovi de f i l l ed cabl e meet i ng t he r equi r ement s of  I CEA S- 99- 689 and [  
RUS 1755.390][ RUS 1755.890].

2. 8. 1. 2   Aerial

Pr ovi de f i l l ed cabl e meet i ng t he r equi r ement s of [  I CEA S- 99- 689][ 
I CEA S- 98- 688] ,  and RUS 1755. 390  except  t hat  i t  shal l  be sui t abl e f or  
aer i al  i nst al l at i on and shal l  be Fi gur e 8 di st r i but i on wi r e wi t h 26, 700 N 
6, 000 pound Cl ass A gal vani zed st eel  or  26, 700 N 6, 000 pound al umi num- cl ad 
st eel  st r and.

2. 8. 1. 3   Screen

Pr ovi de scr een- compar t ment al  cor e cabl e f i l l ed cabl e meet i ng t he 
r equi r ement s of  I CEA S- 99- 689 and RUS 1755.390.

2. 8. 2   Fi ber  Opt i c Cabl e

**************************************************************************
NOTE:   Si ngl e- mode f i ber  opt i c cabl e i s r ecommended 
f or  al l  f i ber  opt i c cabl e r uns.   Desi gner  shoul d 
i dent i f y whet her  mul t i mode wi l l  be used.   Mul t i mode 
f i ber  syst em may be i nst al l ed onl y i f  an exi st i ng 
communi cat i on net wor k i s bei ng ext ended.   I f  
mul t i mode f i ber  i s  used,  s i ngl e- mode f i ber  shoul d 
al so be pl aced f or  f ut ur e use.   Desi gner  wi l l  
i ndi cat e on t he dr awi ngs t he number  of  opt i cal  
f i ber s r equi r ed.

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

Pr ovi de[  s i ngl e- mode,  8/ 125- um,  0. 10 aper t ur e 1310 nm f i ber  opt i c cabl e i n 
accor dance wi t h TIA-492CAAA ] [  s i ngl e- mode,  8/ 125- um,  0. 10 aper t ur e 1550 nm 
f i ber  opt i c cabl e i n accor dance wi t h TIA-492E000 ] [  and ] [  mul t i mode 
62. 5/ 125- um,  0. 275 aper t ur e f i ber  opt i c cabl e i n accor dance wi t h TIA-492AAAA
] [  mul t i mode 50/ 125- um,  0. 275 aper t ur e f i ber  opt i c  cabl e i n accor dance wi t h 
TIA-492AAAB ], TIA-472D000 ,  and I CEA S- 87- 640 i ncl udi ng any speci al  
r equi r ement s made necessar y by a speci al i zed desi gn.   Pr ovi de[  12] [  ____]  
opt i cal  f i ber s[  as i ndi cat ed] .   Fi ber  opt i c cabl e shal l  be speci f i cal l y  
desi gned f or  out s i de use wi t h l oose buf f er  const r uct i on.   Pr ovi de f i ber  
opt i c col or  code i n accor dance wi t h TIA/EIA-598

2. 8. 2. 1   St r engt h Member s

Pr ovi de[  cent r al ] [  non- cent r al ] , [  non- met al l i c ] [  met al l i c ]  st r engt h member s 
wi t h suf f i c i ent  t ensi l e st r engt h f or  i nst al l at i on and r esi dual  r at ed l oads 
t o meet  t he appl i cabl e per f or mance r equi r ement s i n accor dance wi t h 
I CEA S- 87- 640.   The st r engt h member  i s i ncl uded t o ser ve as a cabl e cor e 
f oundat i on t o r educe st r ai n on t he f i ber s,  and shal l  not  ser ve as a pul l i ng 
st r engt h member .
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[ 2. 8. 2. 2   Shi el di ng or  Ot her  Met al l i c  Cover i ng

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  no addi t i onal  
physi cal  pr ot ect i on i s r equi r ed or  i f  aer i al  cabl e 
i s speci f i ed.   Desi gner  must  sel ect  t he shi el d or  
met al l i c  cover i ng mat er i al  r equi r ed.   Bar e al umi num,  
coat ed al umi num,  copper ,  copper  al l oy and copper  and 
st eel  l ami nat e ar e used as shi el di ng t apes.   Copper  
and st ai nl ess st eel ,  coat ed st ai nl ess st eel  and bar e 
l ow car bon st eel  ar e use f or  cabl e ar mor i ng.   The 
copper  al l oy or  st ai nl ess st eel  shoul d be used f or  
r odent  pr ot ect i on.   I f  addi t i onal  physi cal  
pr ot ect i on i s r equi r ed use t he dual  al umi num and 
st eel  t ape shi el d.   Dual  t ape const r uct i on i s 
nor mal l y used f or  ar mor  pr ot ect i on of  cabl es.

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

Pr ovi de[  copper ,  copper  al l oy or  copper  and st eel  l ami nat e] [  copper  and 
st ai nl ess st eel ,  coat ed st ai nl ess st eel  or  bar e l ow car bon st eel ] [  bar e 
al umi num or  coat ed al umi num] , [  s i ngl e] [  dual ]  t ape cover i ng or  shi el d i n 
accor dance wi t h I CEA S- 87- 640.

] 2. 8. 2. 3   Per f or mance Requi r ement s

Pr ovi de f i ber  opt i c cabl e wi t h opt i cal  and mechani cal  per f or mance 
r equi r ement s i n accor dance wi t h I CEA S- 87- 640.

2. 8. 3   Gr oundi ng and Bondi ng Conduct or s

Pr ovi de gr oundi ng and bondi ng conduct or s i n accor dance wi t h RUS 1755.200, 
TIA-607 , I EEE C2,  and NFPA 70.   Sol i d bar e copper  wi r e meet i ng t he 
r equi r ement s of  ASTM B1 f or  s i zes No.  8 AWG and smal l er  and st r anded bar e 
copper  wi r e meet i ng t he r equi r ement s of  ASTM B8,  f or  s i zes No.  6 AWG and 
l ar ger .   I nsul at ed conduct or s shal l  have 600- vol t ,  Type TW i nsul at i on 
meet i ng t he r equi r ement s of  UL 83.

2. 9   T- SPAN LI NE TREATMENT REPEATERS

Pr ovi de as i ndi cat ed.   Repeat er s shal l  be pedest al  mount ed wi t h 
non- pr essur i zed housi ngs,  s i zed as i ndi cat ed and shal l  meet  t he 
r equi r ement s of  RUS Bul l  345- 50.

 2. 10   POLES AND HARDWARE

Pr ovi de pol es and har dwar e as speci f i ed i n Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON.

2. 11   CABLE TAGS I N MANHOLES,  HANDHOLES,  AND VAULTS

**************************************************************************
NOTE:   Desi gner  must  coor di nat e wi t h t he base 
communi cat i ons of f i ce and use t he cur r ent  base 
st andar d f or  l abel i ng,  i f  one exi st s and choose t he 
as i ndi cat ed br acket ed opt i on.   Show t he l abel i ng 
scheme on t he dr awi ngs t hat  t he t el ecommuni cat i ons 
cont r act or  i s  r equi r ed t o f ol l ow.   I f  no l abel i ng 
st andar d exi st s pr ovi de l abel i ng f or  cabl e t ags i n 
accor dance wi t h TI A- 606 and choose t he br acket ed 
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opt i on f or  TI A- 606 l abel i ng.
**************************************************************************

Pr ovi de t ags f or  each t el ecommuni cat i ons cabl e or  wi r e l ocat ed i n manhol es,  
handhol es,  and vaul t s.   Cabl e t ags shal l  be[  st ai nl ess st eel ] [  or ] [  
pol yet hyl ene]  and l abel ed[  as i ndi cat ed] [  i n accor dance wi t h TIA-606 ] .   
Handwr i t t en l abel i ng i s unaccept abl e.

[ 2. 11. 1   St ai nl ess St eel

Pr ovi de st ai nl ess st eel ,  cabl e t ags 41. 25 mm 1 5/ 8 i nches i n di amet er  1. 58 
mm 1/ 16 i nch t hi ck mi ni mum,  and c i r cul ar  i n shape.   Tags shal l  be di e 
st amped wi t h number s,  l et t er s,  and symbol s not  l ess t han 6. 35 mm 0. 25 i nch 
hi gh and appr oxi mat el y 0. 38 mm 0. 015 i nch deep i n nor mal  bl ock st y l e.

][ 2. 11. 2   Pol yet hyl ene Cabl e Tags

Pr ovi de t ags of  pol yet hyl ene t hat  have an aver age t ensi l e st r engt h of  22. 4 
MPa 3250 pounds per  squar e i nch;  and t hat  ar e t wo mi l l i met er  0. 08 i nch 
t hi ck ( mi ni mum) ,  non- cor r osi ve non- conduct i ve;  r es i st i ve t o aci ds,  al kal i s ,  
or gani c sol vent s,  and sal t  wat er ;  and di st or t i on r esi st ant  t o 77 degr ees C 
170 degr ees F.   Pr ovi de 1. 3 mm 0. 05 i nch ( mi ni mum)  t hi ck bl ack pol yet hyl ene 
t ag hol der .   Pr ovi de a one- pi ece nyl on,  sel f - l ocki ng t i e at  each end of  t he 
cabl e t ag.   Ti es shal l  have a mi ni mum l oop t ensi l e st r engt h of  778. 75 N 175 
pounds.   The cabl e t ags shal l  have bl ack bl ock l et t er s,  number s,  and symbol s
 25 mm one i nch hi gh on a yel l ow backgr ound.   Let t er s,  number s,  and symbol s 
shal l  not  f al l  of f  or  change posi t i ons r egar dl ess of  t he cabl e t ags '  
orientation.

] 2. 12   BURI ED WARNI NG AND I DENTI FI CATI ON TAPE

**************************************************************************
NOTE:   Bur i ed war ni ng t ape r equi r ement s ar e 
speci f i ed i n par agr aph BURI ED WARNI NG AND 
I DENTI FI CATI ON TAPE i n Sect i on 31 00 00 EARTHWORK.

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

Pr ovi de f i ber  opt i c medi a mar ki ng and pr ot ect i on i n accor dance wi t h TIA-590 .   
Pr ovi de col or ,  t ype and dept h of  t ape as speci f i ed i n par agr aph BURI ED 
WARNI NG AND I DENTI FI CATI ON TAPE i n Sect i on 31 00 00,  EARTHWORK.

2. 13   GROUNDI NG BRAI D

Pr ovi de gr oundi ng br ai d t hat  pr ovi des l ow el ect r i cal  i mpedance connect i ons 
f or  dependabl e shi el d bondi ng  i n accor dance wi t h RUS 1755. 200.   Br ai d 
shal l  be made f r om f l at  t i n- pl at ed copper .

2. 14   MANUFACTURER' S NAMEPLATE

Each i t em of  equi pment  shal l  have a namepl at e bear i ng t he manuf act ur er ' s 
name,  addr ess,  model  number ,  and ser i al  number  secur el y af f i xed i n a 
conspi cuous pl ace;  t he namepl at e of  t he di st r i but i ng agent  wi l l  not  be 
acceptable.

2. 15   FI ELD FABRI CATED NAMEPLATES

Pr ovi de l ami nat ed pl ast i c namepl at es i n accor dance wi t h ASTM D709 f or  each 
pat ch panel ,  pr ot ect or  assembl y,  r ack,  cabi net  and ot her  equi pment  or  as 
i ndi cat ed on t he dr awi ngs.   Each namepl at e i nscr i pt i on shal l  i dent i f y t he 
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f unct i on and,  when appl i cabl e,  t he posi t i on.  Namepl at es shal l  be mel ami ne 
pl ast i c,  3 mm 0. 125 i nch t hi ck,  whi t e wi t h[  bl ack] [ _____]  cent er  cor e.   
Sur f ace shal l  be mat t e f i ni sh.   Cor ner s shal l  be squar e.   Accur at el y al i gn 
l et t er i ng and engr ave i nt o t he cor e.   Mi ni mum si ze of  namepl at es shal l  be 
25 by 65 mm one by 2. 5 i nches.   Let t er i ng shal l  be a mi ni mum of  6. 35 mm 
0. 25 i nch hi gh nor mal  bl ock st y l e.

2. 16   TESTS,  I NSPECTI ONS,  AND VERI FI CATI ONS

2. 16. 1   Fact or y Reel  Test  Dat a

Test  100 per cent  OTDR t est  of  FO medi a at  t he f act or y i n accor dance wi t h 
TIA-568-C.1  and TIA-568-C.3 .   Use TIA-526-7  f or  s i ngl e mode f i ber  and 
TIA-526-14  Met hod B f or  mul t i  mode f i ber  measur ement s.   Cal i br at e OTDR t o 
show anomal i es of  0. 2 dB mi ni mum.   Enhanced per f or mance f i l l ed OSP copper  
cabl es,  r ef er r ed t o as Br oadband Out si de Pl ant  ( BBOSP) ,  shal l  meet  t he 
r equi r ement s of  I CEA S- 99- 689.   Enhanced per f or mance ai r  cor e OSP copper  
cabl es shal l  meet  t he r equi r ement s of  I CEA S- 98- 688.   Submi t  t est  r epor t s,  
i ncl udi ng manuf act ur e dat e f or  each cabl e r eel  and r ecei ve appr oval  bef or e 
del i ver y of  cabl e t o t he pr oj ect  s i t e.

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  al l  syst em component s and appur t enances i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons I EEE C2, NFPA 70,  and as i ndi cat ed.   Pr ovi de 
al l  necessar y i nt er connect i ons,  ser vi ces,  and adj ust ment s r equi r ed f or  a 
compl et e and oper abl e t el ecommuni cat i ons syst em.

3. 1. 1   Cont r act or  Damage

Pr ompt l y r epai r  i ndi cat ed ut i l i t y  l i nes or  syst ems damaged dur i ng s i t e 
pr epar at i on and const r uct i on.   Damages t o l i nes or  syst ems not  i ndi cat ed,  
whi ch ar e caused by Cont r act or  oper at i ons,  shal l  be t r eat ed as " Changes"  
under  t he t er ms of  t he Cont r act  Cl auses.   When Cont r act or  i s  advi sed i n 
wr i t i ng of  t he l ocat i on of  a noni ndi cat ed l i ne or  syst em,  such not i ce shal l  
pr ovi de t hat  por t i on of  t he l i ne or  syst em wi t h " i ndi cat ed"  st at us i n 
det er mi ni ng l i abi l i t y  f or  damages.   I n ever y event ,  i mmedi at el y not i f y t he 
Cont r act i ng Of f i cer  of  damage.

3. 1. 2   Cabl e I nspect i on and Repai r

Handl e cabl e and wi r e pr ovi ded i n t he const r uct i on of  t hi s pr oj ect  wi t h 
car e.   I nspect  cabl e r eel s f or  cut s,  ni cks or  ot her  damage.   Damaged cabl e 
shal l  be r epl aced or  r epai r ed t o t he sat i sf act i on of  t he Cont r act i ng 
Of f i cer .   Reel  wr aps shal l  r emai n i nt act  on t he r eel  unt i l  t he cabl e i s 
r eady f or  pl acement .

3. 1. 3   Di r ect  Bur i al  Syst em

**************************************************************************
NOTE:   I ndi cat e mi ni mum r adi us al l owed.   Bur i ed 
war ni ng t ape r equi r ement s ar e speci f i ed i n par agr aph 
BURI ED WARNI NG AND I DENTI FI CATI ON TAPE i n Sect i on 
31 00 00 EARTHWORK.

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

I nst al l at i on shal l  be i n accor dance wi t h RUS Bul l  1751F- 640.   Under  
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r ai l r oad t r acks,  paved ar eas,  and r oadways i nst al l  cabl e i n condui t  encased 
i n concr et e.   Sl ope duct s t o dr ai n.   Excavat e t r enches by hand or  
mechani cal  t r enchi ng equi pment .   Pr ovi de a mi ni mum cabl e cover  of  610 mm 24 
i nches bel ow f i ni shed gr ade.   Tr enches shal l  be not  l ess t han 155 mm 6 
i nches wi de and i n st r ai ght  l i nes bet ween cabl e mar ker s.   Do not  use cabl e 
pl ows.   Bends i n t r enches shal l  have a r adi us of  not  l ess t han [ 915] [ _____]  
mm [ 36] [ _____]  i nches.   Wher e t wo or  mor e cabl es ar e l ai d par al l el  i n t he 
same t r ench,  space l at er al l y  at  l east  78 mm 3 i nches apar t .   When r ock i s 
encount er ed,  r emove i t  t o a dept h of  at  l east  78  mm 3 i nches bel ow t he 
cabl e and f i l l  t he space wi t h sand or  c l ean ear t h f r ee f r om par t i c l es 
l ar ger  t han 6 mm 1/ 4 i nch.   Do not  unr eel  and pul l  cabl es i nt o t he t r ench 
f r om one end.   Cabl e may be unr eel ed on gr ade and l i f t ed i nt o posi t i on.   
Pr ovi de col or ,  t ype and dept h of  war ni ng t ape as speci f i ed i n par agr aph 
BURI ED WARNI NG AND I DENTI FI CATI ON TAPE i n Sect i on 31 00 00 EARTHWORK.

3. 1. 3. 1   Cabl e Pl acement

a.   Separ at e cabl es cr ossi ng ot her  cabl es or  met al  pi pi ng f r om t he ot her  
cabl es or  pi pe by not  l ess t han [ 78] [ _____]  mm [ 3] [ _____]  i nches of  
wel l  t amped ear t h.   Do not  i nst al l  c i r cui t s f or  communi cat i ons under  or  
above t r af f i c  s i gnal  l oops.

b.   Cabl es shal l  be i n one pi ece wi t hout  spl i ces bet ween connect i ons except  
wher e t he di st ance exceeds t he l engt hs i n whi ch t he cabl e i s f ur ni shed.

c.   Avoi d bends i n cabl es of  smal l  r adi i  and t wi st s t hat  mi ght  cause 
damage.   Do not  bend cabl e and wi r e i n a r adi us l ess t han 10 t i mes t he 
out s i de di amet er  of  t he cabl e or  wi r e.

d.   Leave a hor i zont al  s l ack of  appr oxi mat el y 915 mm 3 f eet  i n t he gr ound 
on each end of  cabl e r uns,  on each si de of  connect i on boxes,  and at  
poi nt s wher e connect i ons ar e br ought  abovegr ound.   Wher e cabl e i s 
br ought  abovegr ound,  l eave addi t i onal  s l ack t o make necessar y 
connections.

3. 1. 3. 2   I dent i f i cat i on Sl abs [ Mar ker s]

Pr ovi de a mar ker  at  each change of  di r ect i on of  t he cabl e,  over  t he ends of  
duct s or  condui t s whi ch ar e i nst al l ed under  paved ar eas and r oadways and 
over  each spl i ce.   I dent i f i cat i on mar ker s shal l  be of  concr et e,  
appr oxi mat el y 508 mm 20 i nches squar e by 155 mm 6 i nches t hi ck.

3. 1. 3. 3   Backf i l l  f or  Rocky Soi l

When pl aci ng cabl e i n a t r ench i n r ocky soi l ,  t he cabl e shal l  be cushi oned 
by a f i l l  of  sand or  sel ect ed soi l  at  l east  53 mm 2 i nches t hi ck on t he 
f l oor  of  t he t r ench bef or e pl aci ng t he cabl e or  wi r e.   The backf i l l  f or  at  
l east  103 mm 4 i nches above t he wi r e or  cabl e shal l  be f r ee f r om st ones,  
r ocks,  or  ot her  har d or  shar p mat er i al s whi ch mi ght  damage t he cabl e or  
wi r e.   I f  t he bur i ed cabl e i s pl aced l ess t han 610 mm 24 i nches i n dept h[ ,  
a pr ot ect i ve cover  of [  met al ] [  concr et e]  shal l  be used] .

3. 1. 4   Cabl e Pr ot ect i on

**************************************************************************
NOTE:   Use Sect i on  33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

**************************************************************************
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Pr ovi de di r ect  bur i al  cabl e pr ot ect i on i n accor dance wi t h NFPA 70 and as 
speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.   
Gal vani zed condui t s whi ch penet r at e concr et e ( s l abs,  pavement ,  and wal l s)  
shal l  be PVC coat ed and shal l  ext end f r om t he f i r s t  coupl i ng or  f i t t i ng 
out s i de ei t her  s i de of  t he concr et e mi ni mum of  155 mm per  305 mm 6 i nches 
per  12 i nches bur i al  dept h beyond t he edge of  t he sur f ace wher e cabl e 
pr ot ect i on i s r equi r ed;  al l  condui t s shal l  be seal ed on each end.   Wher e 
addi t i onal  pr ot ect i on i s r equi r ed,  cabl e may be pl aced i n gal vani zed i r on 
pi pe ( GI P)  s i zed on a maxi mum f i l l  of  40 per cent  of  cr oss- sect i onal  ar ea,  
or  i n concr et e encased 103 mm 4 i nches PVC pi pe.   Condui t  may be i nst al l ed 
by j acki ng or  t r enchi ng.   Tr enches shal l  be backf i l l ed wi t h ear t h and 
mechani cal l y t amped at  155 mm 6 i nches l i f t  so t hat  t he ear t h i s r est or ed 
t o t he same densi t y,  gr ade and veget at i on as adj acent  undi st ur bed mat er i al .

3. 1. 4. 1   Cabl e End Caps

Cabl e ends shal l  be seal ed at  al l  t i mes wi t h coat ed heat  shr i nkabl e end 
caps.   Cabl es ends shal l  be seal ed when t he cabl e i s del i ver ed t o t he j ob 
s i t e,  whi l e t he cabl e i s st or ed and dur i ng i nst al l at i on of  t he cabl e.   The 
caps shal l  r emai n i n pl ace unt i l  t he cabl e i s spl i ced or  t er mi nat ed.   
Seal i ng compounds and t ape ar e not  accept abl e subst i t ut es f or  heat  
shr i nkabl e end caps.   Cabl e whi ch i s not  seal ed i n t he speci f i ed manner  at  
al l  t i mes wi l l  be r ej ect ed.

3. 1. 5   Under gr ound Duct
 

**************************************************************************
NOTE:   Use Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

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

Pr ovi de under gr ound duct  and connect i ons t o exi st i ng[  manhol es, ] [  
handhol es, ] [  concr et e pads, ] [  and] [  exi st i ng duct s]  as speci f i ed i n Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON wi t h any addi t i onal  
r equi r ement s as speci f i ed her ei n.

3. 1. 6   Recondi t i oni ng of  Sur f aces
 

**************************************************************************
NOTE:   Use Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

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

Pr ovi de r econdi t i oni ng of  sur f aces as speci f i ed i n Sect i on 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

3. 1. 7   Penetrations

Caul k and seal  cabl e access penet r at i ons i n wal l s,  cei l i ngs and ot her  par t s 
of  t he bui l di ng.   Seal  openi ngs ar ound el ect r i cal  penet r at i ons t hr ough f i r e 
r esi st ance- r at ed wal l ,  par t i t i ons,  f l oor s,  or  cei l i ngs i n accor dance wi t h 
Sect i on 07 84 00 FI RESTOPPI NG.

3. 1. 8   Cabl e Pul l i ng

Test  duct  l i nes wi t h a mandr el  and swab out  t o r emove f or ei gn mat er i al  
bef or e t he pul l i ng of  cabl es.   Avoi d damage t o cabl es i n set t i ng up pul l i ng 
appar at us or  i n pl aci ng t ool s or  har dwar e.   Do not  st ep on cabl es when 
ent er i ng or  l eavi ng t he manhol e.   Do not  pl ace cabl es i n duct s ot her  t han 
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t hose shown wi t hout  pr i or  wr i t t en appr oval  of  t he Cont r act i ng Of f i cer .   
Rol l  cabl e r eel s i n t he di r ect i on i ndi cat ed by t he ar r ows pai nt ed on t he 
r eel  f l anges.   Set  up cabl e r eel s on t he same si de of  t he manhol e as t he 
condui t  sect i on i n whi ch t he cabl e i s t o be pl aced.   Level  t he r eel  and 
br i ng i nt o pr oper  al i gnment  wi t h t he condui t  sect i on so t hat  t he cabl e pays 
of f  f r om t he t op of  t he r eel  i n a l ong smoot h bend i nt o t he duct  wi t hout  
t wi st i ng.   Under  no c i r cumst ances shal l  t he cabl e be pai d of f  f r om t he 
bot t om of  a r eel .   Check t he equi pment  set  up pr i or  t o begi nni ng t he cabl e 
pul l i ng t o avoi d an i nt er r upt i on once pul l i ng has st ar t ed.   Use a cabl e 
f eeder  gui de of  sui t abl e di mensi ons bet ween cabl e r eel  and f ace of  duct  t o 
pr ot ect  cabl e and gui de cabl e i nt o t he duct  as i t  i s  pai d of f  t he r eel .   As 
cabl e i s pai d of f  t he r eel ,  l ubr i cat e and i nspect  cabl e f or  sheat h 
def ect s.   When def ect s ar e not i ced,  st op pul l i ng oper at i ons and not i f y t he 
Cont r act i ng Of f i cer  t o det er mi ne r equi r ed cor r ect i ve act i on.   Cabl e pul l i ng 
shal l  al so be st opped when r eel  bi nds or  does not  pay of f  f r eel y.   Rect i f y 
cause of  bi ndi ng bef or e r esumi ng pul l i ng oper at i ons.   Pr ovi de cabl e 
l ubr i cant s r ecommended by t he cabl e manuf act ur er .   Avoi d bends i n cabl es of  
smal l  r adi i  and t wi st s t hat  mi ght  cause damage.   Do not  bend cabl e and wi r e 
i n a r adi us l ess t han 10 t i mes t he out s i de di amet er  of  t he cabl e or  wi r e.

3. 1. 8. 1   Cabl e Tensi ons

Obt ai n f r om t he cabl e manuf act ur er  and pr ovi de t o t he Cont r act i ng Of f i cer ,  
t he maxi mum al l owabl e pul l i ng t ensi on.   Thi s t ensi on shal l  not  be exceeded.

3. 1. 8. 2   Pul l i ng Eyes

Equi p cabl es 32 mm 1. 25 i nches i n di amet er  and l ar ger  wi t h cabl e 
manuf act ur er ' s f act or y i nst al l ed pul l i ng- i n eyes.   Pr ovi de cabl es wi t h 
di amet er  smal l er  t han 32 mm 1. 25 i nches wi t h heat  shr i nkabl e t ype end caps 
or  seal s on cabl e ends when usi ng cabl e pul l i ng gr i ps.   Ri ngs t o pr event  
gr i p f r om sl i ppi ng shal l  not  be beat en i nt o t he cabl e sheat h.   Use a swi vel  
of  19 mm 3/ 4 i nch l i nks bet ween pul l i ng- i n eyes or  gr i ps and pul l i ng st r and.

3. 1. 8. 3   I nst al l at i on of  Cabl es i n Manhol es,  Handhol es,  and Vaul t s

Do not  i nst al l  cabl es ut i l i z i ng t he shor t est  r out e,  but  r out e al ong t hose 
wal l s pr ovi di ng t he l ongest  r out e and t he maxi mum spar e cabl e l engt hs.  For m 
cabl es t o c l osel y par al l el  wal l s,  not  t o i nt er f er e wi t h duct  ent r ances,  and 
suppor t  cabl es on br acket s and cabl e i nsul at or s at  a maxi mum of  1220 mm 4 
f eet .   I n exi st i ng manhol es,  handhol es,  and vaul t s  wher e new duct s ar e t o 
be t er mi nat ed,  or  wher e new cabl es ar e t o be i nst al l ed,  modi f y t he exi st i ng 
i nst al l at i on of  cabl es,  cabl e suppor t s,  and gr oundi ng as r equi r ed wi t h 
cabl es ar r anged and suppor t ed as speci f i ed f or  new cabl es.   I dent i f y each 
cabl e wi t h cor r osi on- r esi st ant  embossed met al  t ags.

3. 1. 9   Aer i al  Cabl e I nst al l at i on

**************************************************************************
NOTE:   I ncl ude t ensi oni ng and sag dat a on dr awi ngs 
i n t abul ar  f or m.

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

Pol e i nst al l at i on shal l  be as speci f i ed i n Sect i on 33 71 01 OVERHEAD 
TRANSMI SSI ON AND DI STRI BUTI ON.   Wher e physi cal  obst r uct i ons make i t  
necessar y t o pul l  di st r i but i on wi r e al ong t he l i ne f r om a st at i onar y r eel ,  
use cabl e st r i ngi ng bl ocks t o suppor t  wi r e dur i ng pl aci ng and t ensi oni ng 
oper at i ons.   Do not  pl ace l adder s,  cabl e coi l s ,  and ot her  equi pment  on or  
agai nst  t he di st r i but i on wi r e.   Wi r e shal l  be sagged i n accor dance wi t h t he 
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dat a shown.   Pr ot ect  cabl e i nst al l ed out s i de of  bui l di ng l ess t han 2. 5 
met er s 8 f eet  above f i ni shed gr ade agai nst  physi cal  damage.

3. 1. 9. 1   Fi gur e 8 Di st r i but i on Wi r e

Per f or m spi r al i ng of  t he wi r e wi t hi n 24 hour s of  t he t ensi oni ng oper at i on.  
Per f or m spi r al i ng oper at i ons at  al t er nat e pol es wi t h t he appr oxi mat e l engt h 
of  t he spi r al  bei ng 4575 mm 15 f eet .   Do not  r emove i nsul at i on f r om suppor t  
member s except  at  bondi ng and gr oundi ng poi nt s and at  poi nt s wher e ends of  
suppor t  member s ar e t er mi nat ed i n spl i c i ng and dead- end devi ces.   Gr ound 
suppor t  wi r e at  pol es t o t he pol e gr ound.

3. 1. 9. 2   Suspensi on St r and

**************************************************************************
NOTE:   I ncl ude t ensi oni ng and sag dat a on dr awi ngs 
i n t abul ar  f or m.

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

Pl ace suspensi on st r and as i ndi cat ed.   Tensi on i n accor dance wi t h t he dat a 
i ndi cat ed.   When t ensi oni ng st r and,  l oosen cabl e suspensi on c l amps enough 
t o al l ow f r ee movement  of  t he st r and.   Pl ace suspensi on st r and on t he r oad 
si de of  t he pol e l i ne.   I n t angent  const r uct i on,  poi nt  t he l i p of  t he 
suspensi on st r and cl amp t owar d t he pol e.   At  angl es i n t he l i ne,  poi nt  t he 
suspensi on st r and cl amp l i p away f r om t he l oad.   I n l evel  const r uct i on 
pl ace t he suspensi on st r and cl amp i n such a manner  t hat  i t  wi l l  hol d t he 
st r and bel ow t he t hr ough- bol t .   At  poi nt s wher e t her e i s an up- pul l  on t he 
st r and,  pl ace c l amp so t hat  i t  wi l l  suppor t  st r and above t he t hr ough- bol t .   
Make suspensi on st r and el ect r i cal l y  cont i nuous t hr oughout  i t s  ent i r e 
l engt h,  bond t o ot her  bar e cabl es suspensi on st r ands and connect  t o pol e 
gr ound at  each pol e.

3. 1. 9. 3   Aer i al  Cabl e

Keep cabl e ends seal ed at  al l  t i mes usi ng cabl e end caps.   Take cabl e f r om 
r eel  onl y as i t  i s  pl aced.   Dur i ng pl aci ng oper at i ons,  do not  bend cabl es 
i n a r adi us l ess t han 10 t i mes t he out s i de di amet er  of  cabl e.   Pl ace 
t empor ar y suppor t s suf f i c i ent l y c l ose t oget her  and pr oper l y t ensi on t he 
cabl e wher e necessar y t o pr event  excessi ve bendi ng.   I n t hose i nst ances 
wher e spi r al i ng of  cabl i ng i s i nvol ved,  accompl i sh mount i ng of  encl osur es 
f or  pur poses of  l oadi ng,  spl i c i ng,  and di st r i but i on af t er  t he spi r al i ng 
oper at i on has been compl et ed.

3. 1. 10   Cabl e Spl i c i ng

3. 1. 10. 1   Copper  Conduct or  Spl i ces

Per f or m spl i c i ng i n accor dance wi t h r equi r ement s of  RUS Bul l  1753F- 401 
except  t hat  di r ect  bur i ed spl i ces and t wi st ed and sol der ed spl i ces ar e not  
al l owed.   Except i on does not  appl y f or  pai r s assi gned f or  car r i er  
application.

3. 1. 10. 2   Fi ber  Opt i c Spl i ces

Fi ber  opt i c spl i c i ng shal l  be i n accor dance wi t h manuf act ur er ' s 
r ecommendat i on and shal l  exhi bi t  an i nser t i on l oss[  not  gr eat er  t han 0. 2 dB 
f or  f usi on spl i ces] [  not  gr eat er  t han 0. 4 db f or  mechani cal  spl i ces] .
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3. 1. 11   Sur ge Pr ot ect i on

Al l  cabl es and conduct or s,  except  f i ber  opt i c cabl e,  whi ch ser ve as 
communi cat i on l i nes t hr ough of f - pr emi se l i nes,  shal l  have sur ge pr ot ect i on 
i nst al l ed at  each end whi ch meet  t he r equi r ement s of  RUS Bul l  1751F- 815.

3. 1. 12   Grounding

**************************************************************************
NOTE:   Desi gner  shoul d ver i f y t he exi st ence of  
gr oundi ng f aci l i t i es.   I t  i s  essent i al  t hat  al l  
gr oundi ng f aci l i t i es,  new and exi st i ng,  conf or m wi t h 
I EEE C2,  NFPA 70,  MI L- HDBK- 419,  and MI L- STD- 188- 124.

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

Pr ovi de gr oundi ng and bondi ng i n accor dance wi t h RUS 1755.200, TIA-607 , 
I EEE C2,  and NFPA 70.   Gr ound exposed noncur r ent  car r y i ng met al l i c  par t s of  
t el ephone equi pment ,  cabl e sheat hs,  cabl e spl i ces,  and t er mi nal s.

3. 1. 12. 1   Tel ecommuni cat i ons Mast er  Gr ound Bar  ( TMGB)

The TMGB i s t he hub of  t he basi c t el ecommuni cat i ons gr oundi ng syst em 
pr ovi di ng a common poi nt  of  connect i on f or  gr ound f r om out si de cabl e,  CD,  
and equi pment .   Est abl i sh a TMGB f or  connect i on poi nt  f or  cabl e st ub 
shi el ds t o connect or  bl ocks and CD pr ot ect or  assembl i es as speci f i ed i n 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

3. 1. 12. 2   I ncomi ng Cabl e Shi el ds

Shi el ds shal l  not  be bonded acr oss t he spl i ce t o t he cabl e st ubs.   Gr ound 
shi el ds of  i ncomi ng cabl es i n t he EF Tel ecommuni cat i ons t o t he TMGB.

3. 1. 12. 3   Campus Di st r i but or  Gr oundi ng

a.   Pr ot ect i on assembl i es:   Mount  CD pr ot ect or  assembl i es di r ect l y[  on t he 
t el ecommuni cat i ons backboar d] [  i n t he t el ecommuni cat i ons 
[ r ack] [ cabi net ] ] .   Connect  assembl i es mount ed on each ver t i cal  f r ame 
wi t h No.  6 AWG copper  conduct or  t o pr ovi de a l ow r esi st ance pat h t o 
TMGB.

[ b.   TMGB connect i on:   Connect  TMGB t o TGB wi t h copper  conduct or  wi t h a 
t ot al  r esi st ance of  l ess t han 0. 01 ohms.

] [ 3. 1. 13   Cut-Over

Al l  necessar y t r ansf er s and cut - over s,  shal l  be accompl i shed by t he 
t el ecommuni cat i ons cont r act or .

] 3. 2   LABELING

3. 2. 1   Labels

**************************************************************************
NOTE:   Pr ovi de l abel i ng i n accor dance wi t h TI A- 606 
usi ng a mechani cal  devi ce f or  pr i nt i ng.

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

Pr ovi de l abel i ng f or  new cabl i ng and t er mi nat i on har dwar e l ocat ed wi t hi n 
t he f aci l i t y  i n accor dance wi t h TIA-606 .   Handwr i t t en l abel i ng i s 
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unaccept abl e.   St enci l ed l et t er i ng f or  cabl e and t er mi nat i on har dwar e shal l  
be pr ovi ded usi ng[  t her mal  i nk t r ansf er  pr ocess] [  l aser  pr i nt er ] [ _____] .

3. 2. 2   Cabl e Tag I nst al l at i on

**************************************************************************
NOTE:   Ver i f y cabl e l abel i ng r equi r ement s wi t h t he 
l ocal  Act i v i t y.   Label  i n accor dance wi t h TI A- 606 
f or  act i v i t i es wi t hout  cur r ent  l abel i ng st andar ds.   
Choose appr opr i at e cabl e l abel i ng r equi r ement s based 
on ver i f i cat i on r esul t s.

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

I nst al l  cabl e t ags f or  each t el ecommuni cat i ons cabl e or  wi r e l ocat ed i n 
manhol es,  handhol es,  and vaul t s i ncl udi ng each spl i ce. [   Tag onl y new wi r e 
and cabl e pr ovi ded by t hi s cont r act . ] [   Tag new wi r e and cabl e pr ovi ded 
under  t hi s cont r act  and exi st i ng wi r e and cabl e whi ch ar e i ndi cat ed t o have 
spl i ces and t er mi nat i ons pr ovi ded by t hi s cont r act . ]   The l abel i ng of  
t el ecommuni cat i ons cabl e t ag i dent i f i er s shal l  be[  as i ndi cat ed] [  i n 
accor dance wi t h TIA-606 ] . [   Tag l egend shal l  be as i ndi cat ed. ]   Do not  
pr ovi de handwr i t t en l et t er s.   I nst al l  cabl e t ags so t hat  t hey ar e c l ear l y 
v i s i bl e wi t hout  di st ur bi ng any cabl i ng or  wi r i ng i n t he manhol es,  
handhol es,  and vaul t s.

3. 2. 3   Ter mi nat i on Har dwar e

Label  pat ch panel s,  di st r i but i on panel s,  connect or  bl ocks and pr ot ect i on 
modul es usi ng col or  coded l abel s wi t h i dent i f i er s i n accor dance wi t h TIA-606 .

3. 3   FI ELD APPLI ED PAI NTI NG

**************************************************************************
NOTE:   Sel ect  t he second br acket ed sent ence i f  
Sect i on 09 90 00 PAI NTS AND COATI NGS i s used on t he 
pr oj ect  and del et e t he subpar agr aphs f or  CLEANI NG,  
PRI MI NG,  and FI NI SH COAT.

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

[ Pr ovi de f er r ous met al l i c  encl osur e f i ni shes i n accor dance wi t h t he 
f ol l owi ng pr ocedur es.   Ensur e t hat  sur f aces ar e dr y and cl ean when t he 
coat i ng i s appl i ed.   Coat  j oi nt s and cr evi ces.   Pr i or  t o assembl y,  pai nt  
sur f aces whi ch wi l l  be conceal ed or  i naccessi bl e af t er  assembl y.   Appl y 
pr i mer  and f i ni sh coat  i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i ons. ] [ Pr ovi de f er r ous met al l i c  encl osur e f i ni shes as speci f i ed 
i n Sect i on 09 90 00 PAI NTS AND COATI NGS. ]

[ 3. 3. 1   Cleaning

Cl ean sur f aces i n accor dance wi t h SSPC SP 6/ NACE No. 3.

][ 3. 3. 2   Priming

Pr i me wi t h a t wo component  pol yami de epoxy pr i mer  whi ch has a bi sphenol - A 
base,  a mi ni mum of  60 per cent  sol i ds by vol ume,  and an abi l i t y  t o bui l d up 
a mi ni mum dr y f i l m t hi ckness on a ver t i cal  sur f ace of  0. 127 mm 5. 0 mi l s.   
Appl y i n t wo coat s t o a t ot al  dr y f i l m t hi ckness of  0. 127 t o 0. 2 mm 5 t o 8 
mils.
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][ 3. 3. 3   Fi ni sh Coat

Fi ni sh wi t h a t wo component  ur et hane consi st i ng of  sat ur at ed pol yest er  
pol yol  r esi n mi xed wi t h al i phat i c  i socyanat e whi ch has a mi ni mum of  50 
per cent  sol i ds by vol ume.   Appl y t o a mi ni mum dr y f i l m t hi ckness of  0. 05 t o 
0. 076 mm 2 t o 3 mi l s.   Col or  shal l  be t he manuf act ur er ' s st andar d.

] 3. 4   FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Pr ovi de number ,  l ocat i on,  and l et t er  desi gnat i on of  namepl at es as 
i ndi cat ed.   Fast en namepl at es t o t he devi ce wi t h a mi ni mum of  t wo 
sheet - met al  scr ews or  t wo r i vet s.

3. 5   FI ELD QUALI TY CONTROL

Pr ovi de t he Cont r act i ng Of f i cer [  10] [ _____]  wor ki ng days not i ce pr i or  t o[  
each] [ _____]  t est .   Pr ovi de l abor ,  equi pment ,  and i nci dent al s r equi r ed f or  
t est i ng.   Cor r ect  def ect i ve mat er i al  and wor kmanshi p di scl osed as t he 
r esul t s of  t he t est s.   Fur ni sh a s i gned copy of  t he t est  r esul t s t o t he 
Cont r act i ng Of f i cer  wi t hi n 3 wor k i ng days af t er  t he t est s f or  each segment  
of  const r uct i on ar e compl et ed.   Per f or m t est i ng as const r uct i on pr ogr esses 
and do not  wai t  unt i l  al l  const r uct i on i s compl et e bef or e st ar t i ng f i el d 
tests.

3. 5. 1   Pr e- I nst al l at i on Test s

Per f or m t he f ol l owi ng t est s on cabl e at  t he j ob s i t e bef or e i t  i s  r emoved 
f r om t he cabl e r eel .   For  cabl es wi t h f act or y i nst al l ed pul l i ng eyes,  t hese 
t est s shal l  be per f or med at  t he f act or y and cer t i f i ed t est  r esul t s shal l  
accompany t he cabl e.

3. 5. 1. 1   Cabl e Capaci t ance

Per f or m capaci t ance t est s on at  l east  10 per cent  of  t he pai r s wi t hi n a 
cabl e t o det er mi ne i f  cabl e capaci t ance i s wi t hi n t he l i mi t s speci f i ed.

3. 5. 1. 2   Loop Resi st ance

Per f or m DC- l oop r esi st ance on at  l east  10 per cent  of  t he pai r s wi t hi n a 
cabl e t o det er mi ne i f  DC- l oop r esi st ance i s wi t hi n t he manuf act ur er ' s 
cal cul at ed r esi st ance.

3. 5. 1. 3   Pr e- I nst al l at i on Test  Resul t s

Pr ovi de r esul t s of  pr e- i nst al l at i on t est s t o t he Cont r act i ng Of f i cer  at  
l east [  5] [ _____]  wor ki ng days bef or e i nst al l at i on i s t o st ar t .   Resul t s 
shal l  i ndi cat e r eel  number  of  t he cabl e,  manuf act ur er ,  s i ze of  cabl e,  pai r s 
t est ed,  and r ecor ded r eadi ngs.   When pr e- i nst al l at i on t est s i ndi cat e t hat  
cabl e does not  meet  speci f i cat i ons,  r emove cabl e f r om t he j ob s i t e.

3. 5. 2   Accept ance Test s

**************************************************************************
NOTE:   Desi gner  shoul d del et e t est s t hat  ar e not  
required.

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

Per f or m accept ance t est i ng i n accor dance wi t h RUS Bul l  1753F- 201 and as 
f ur t her  speci f i ed i n t hi s sect i on.   Pr ovi de per sonnel ,  equi pment ,  
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i nst r ument at i on,  and suppl i es necessar y t o per f or m r equi r ed t est i ng.   
Not i f i cat i on of  any pl anned t est i ng shal l  be gi ven t o t he Cont r act i ng 
Of f i cer  at  l east [  14] [ _____]  days pr i or  t o any t est  unl ess speci f i ed 
ot her wi se.   Test i ng shal l  not  pr oceed unt i l  af t er  t he Cont r act or  has 
r ecei ved wr i t t en Cont r act i ng Of f i cer ' s appr oval  of  t he t est  pl ans as 
speci f i ed.   Test  pl ans shal l  def i ne t he t est s r equi r ed t o ensur e t hat  t he 
syst em meet s t echni cal ,  oper at i onal ,  and per f or mance speci f i cat i ons.   The 
t est  pl ans shal l  def i ne mi l est ones f or  t he t est s,  equi pment ,  per sonnel ,  
f aci l i t i es,  and suppl i es r equi r ed.   The t est  pl ans shal l  i dent i f y t he 
capabi l i t i es and f unct i ons t o be t est ed.   Pr ovi de t est  r epor t s i n bookl et  
f or m showi ng al l  f i el d t est s per f or med,  upon compl et i on and t est i ng of  t he 
i nst al l ed syst em.   Measur ement s shal l  be t abul at ed on a pai r  by pai r  or  
st r and by st r and basi s.

3. 5. 2. 1   Copper  Conduct or  Cabl e

Per f or m t he f ol l owi ng accept ance t est s i n accor dance wi t h TIA-758 :

a.   Wi r e map ( pi n t o pi n cont i nui t y)

b.   Cont i nui t y t o r emot e end

c.   Cr ossed pai r s

d.   Rever sed pai r s

e.   Spl i t  pai r s

f .   Shor t s bet ween t wo or  mor e conduct or s
 
3. 5. 2. 2   Fi ber  Opt i c Cabl e

**************************************************************************
NOTE:   The OTDR wor ks on t he pr i nci pal  of  t he amount  
of  l i ght  t hat  i s  r ef l ect ed back t o t he sour ce and 
t her ef or e gi ves an est i mat ed l oss val ue.   Typi cal l y ,  
t he OTDR can be used f or  l ocat i ng pr obl ems causi ng 
hi gh at t enuat i on.   I t  shoul d be not ed,  however ,  t hat  
t he di st ances needed f or  accur at e OTDR r eadi ngs must  
exceed 100 m 328 f t .   To over come t he l ong t ai l  on 
t he t r ace due t o t he i ni t i al  r ef l ect i on at  t he OTDR 
connect or ,  a " dead- zone f i ber "  wi t h a l engt h 
exceedi ng t he di spl ayed pul se dur at i on may be used 
bet ween t he OTDR connect or  and t he speci men.   
( Numer i cal l y ,  pul se l engt h i n met er s cor r esponds t o 
appr oxi mat el y one- t ent h t he pul se dur at i on i n ns. )  
To avoi d t he t ai l ,  t he dead- zone f i ber  l engt h may be 
up t o 20 t i mes t he pul se l engt h,  dependi ng upon 
char act er i st i cs of  t he i ndi v i dual  OTDR.   Recommend a 
20 met er  66 f eet  j umper  mi ni mum,  f or  t est i ng f i ber  
opt i c cabl i ng usi ng t he OTDR,  however  on l ong 
cabl i ng r uns t hi s l engt h may be i nadequat e t o 
over come t he dead- zone and pot ent i al l y  skew t est  
r esul t s.   Sel ect  850 or  1300 nanomet er  l i ght  sour ce 
f or  mul t i mode f i ber  and 1310 or  1550 nanomet er  l i ght  
sour ce f or  s i ngl e- mode f i ber .

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

Test  f i ber  opt i c  cabl e i n accor dance wi t h TIA/EIA-455  and as f ur t her  
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speci f i ed i n t hi s sect i on.   Two opt i cal  t est s shal l  be per f or med on al l  
opt i cal  f i ber s:  Opt i cal  Ti me Domai n Ref l ect omet r y ( OTDR)  Test ,  and 
At t enuat i on Test .   I n addi t i on,  a Bandwi dt h Test  shal l  be per f or med on al l  
mul t i mode opt i cal  f i ber s.   These t est s shal l  be per f or med on t he compl et ed 
end- t o- end spans whi ch i ncl ude t he near - end pr e- connect or i zed s i ngl e f i ber  
cabl e assembl y,  out s i de pl ant  as speci f i ed,  and t he f ar - end 
pr e- connect or i zed s i ngl e f i ber  cabl e assembl y.

a.   OTDR Test :   The OTDR t est  shal l  be used t o det er mi ne t he adequacy of  
t he cabl e i nst al l at i ons by showi ng any i r r egul ar i t i es,  such as 
di scont i nui t i es,  mi cr o- bendi ngs or  i mpr oper  spl i ces f or  t he cabl e span 
under  t est .   Har d copy f i ber  s i gnat ur e r ecor ds shal l  be obt ai ned f r om 
t he OTDR f or  each f i ber  i n each span and shal l  be i ncl uded i n t he t est  
r esul t s.   The OTDR t est  shal l  be measur ed i n bot h di r ect i ons.   A 
r ef er ence l engt h of  f i ber , [  20] [  ____]  m[  66] [  ____]  f eet  mi ni mum,  used 
as t he del ay l i ne shal l  be pl aced bef or e t he new end connect or  and 
af t er  t he f ar  end pat ch panel  connect or s f or  i nspect i on of  connect or  
s i gnat ur e.   Conduct  OTDR t est  and pr ovi de cal cul at i on or  i nt er pr et at i on 
of  r esul t s i n accor dance wi t h TIA-526-7  f or  s i ngl e- mode f i ber  and 
TIA-526-14  f or  mul t i mode f i ber .   Spl i ce l osses shal l  not  exceed 0. 3 db.

b.   At t enuat i on Test :  End- t o- end at t enuat i on measur ement s shal l  be made on 
al l  f i ber s,  i n bot h di r ect i ons,  usi ng a[  850] [  1300] [  1310] [  1550]  
nanomet er  l i ght  sour ce at  one end and t he opt i cal  power  met er  on t he 
ot her  end t o ver i f y t hat  t he cabl e syst em at t enuat i on r equi r ement s ar e 
met  i n accor dance wi t h[  TIA-455-46A  f or  mul t i mode] [  and] [  TIA-526-7  f or  
s i ngl e- mode]  f i ber  opt i c cabl es.   The measur ement  met hod shal l  be i n 
accor dance wi t h TIA-455-78-B .   At t enuat i on l osses shal l  not  exceed 0. 5 
db/ km at  1310 nm and 1550 nm f or  s i ngl e- mode f i ber .   At t enuat i on l osses 
shal l  not  exceed 5. 0 db/ km at  850 nm and 1. 5 db/ km at  1300 nm f or  
mul t i mode f i ber .

c.   Bandwi dt h Test :  The end- t o- end bandwi dt h of  al l  mul t i mode f i ber  span 
l i nks shal l  be measur ed by t he f r equency domai n met hod.   The bandwi dt h 
shal l  be measur ed i n bot h di r ect i ons on al l  f i ber s.   The bandwi dt h 
measur ement s shal l  be i n accor dance wi t h  TI A/ EI A- 455- 204.

3. 5. 3   Soi l  Densi t y Test s

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.

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

[ a.   Det er mi ne soi l - densi t y r el at i onshi ps f or  compact i on of  backf i l l  
mat er i al  i n accor dance wi t h ASTM D1557,  Met hod D.

][ b.   Det er mi ne soi l - densi t y r el at i onshi ps as speci f i ed f or  soi l  t est s i n 
Sect i on 31 00 00 EARTHWORK.

]         - -  End of  Sect i on - -
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