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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l i ght i ng f or  secur i t y and cl osed 
ci r cui t  t el evi s i on ( CCTV)  ar ea i l l umi nat i on.

Use and coor di nat e UFGS Sect i on 26 09 23. 00 40 
LI GHTI NG CONTROL DEVI CES f or  cont r ol  devi ces 
( i ncl udes t ai l or i ng f or  ext er i or  l i ght i ng)  wi t h t hi s 
section.

Use and coor di nat e UFGS Sect i on 26 56 13. 00 40
LI GHTI NG POLES AND STANDARDS f or  pol e or  st andar d,  
i ncl udi ng mount i ng and base accessor i es of  ext er i or  
f i x t ur es wi t h t hi s sect i on.

Use and coor di nat e UFGS Sect i on 26 56 19. 00 40 
ROADWAY LI GHTI NG f or  r oadway and st r eet  l i ght i ng 
wi t h t hi s sect i on.

Use UFGS Sect i on 26 56 36. 00 40 FLOOD LI GHTI NG f or  
f aci l i t y  and gr ounds f l ood l i ght i ng.

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

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

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

**************************************************************************
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PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on does not  i ncl ude 
pr ovi s i on f or  hi gh- mast  r oadway and par ki ng l ot  
l i ght i ng ( pol es over  18. 3 met er s ( 60 f eet ) ) .   
Requi r ement s f or  mat er i al s and pr ocedur es f or  
speci al  or  unusual  desi gn wi l l  be added as necessar y 
f or  speci f i c  pr oj ect s.   St andar d det ai l s ,  and 
qual i t y  of  i l l umi nat i on wi l l  conf or m t o 
HREF=http://www.wbdg.org/ccb/DOD/UFC/ufc_3_550_01.pdf>UFC 
3- 550- 01,  " Ext er i or  El ect r i cal  Power  Di st r i but i on"  
and may be modi f i ed t o sui t  pr oj ect  condi t i ons.

Do not  use I ncandescent  l amps,  Fl uor escent  l amps,  
and Mer cur y Vapor  Lamps  f or  CCTV ar ea i l l umi nat i on,  
nor  t ungst en l amps ot her  t han i nf r ar ed l amps.

Two t ypes of  i nf r ar ed l umi nai r es ar e cur r ent l y 
avai l abl e:  f i x t ur es wi t h speci al  l amps ut i l i z i ng 
opt i cal  di chr oi c mi r r or  coat i ngs t hat  pr oduce onl y 
i nf r ar ed l i ght ,  and f i x t ur es t hat  use convent i onal  
l amps t hat  pass t he l i ght  out put  t hr ough i nf r ar ed 
f i l t er s.   Speci al  l amps have t he advant age of  
oper at i ng cool er  and not  r equi r i ng a cool i ng f an,  
t hus oper at i ng qui et er  and r equi r i ng l ess 
maintenance.

The maj or  di sadvant ages ar e hi gh l amp r epl acement  
cost  due t o shor t  bul b l i f e ( 2000 t o 4000 hour s)  and 
speci al  l amp desi gn.   The 2000 hour  l amps pr oduce 
mor e i nf r ar ed l i ght  ener gy and ar e pr ef er r ed over  
t he 4000 hour  l amps.   Anot her  di sadvant age i s t he 
l i mi t ed var i et y of  wat t ages avai l abl e,  but  t hi s i s  
nor mal l y r esol ved by f i x t ur e pl acement  dur i ng s i t e 
l i ght i ng syst em desi gn.   Convent i onal  l amps 
ut i l i z i ng speci al  power  suppl i es and i nf r ar ed 
f i l t er s have t he advant ages of  l ow bul b r epl acement  
cost  and bul b l i f e r angi ng f r om 1700 t o 18000 
hour s.   ( Not e:   Speci al  power  suppl i es r educe 
cur r ent  f l ow t o t he bul b and al l ow i t  t o oper at e at  
a l ower  f i l ament  t emper at ur e t o shi f t  l i ght  out put  
mor e i nt o t he near  i nf r ar ed ( NI R)  l i ght  spect r um and 
r equi r es l ess f i l t er i ng.   Thi s has t he addi t i onal  
advant age of  ext endi ng bul b l i f e. )   A var i et y of  
bul b s i zes ar e avai l abl e and no speci al  bul bs ar e 
r equi r ed.   The mai n di sadvant age of  usi ng a 
convent i onal  bul b i s t he heat  gener at ed ut i l i z i ng an 
i nf r ar ed f i l t er  whi ch r equi r es cool i ng by a cool i ng 
f an.   Fans r equi r e mai nt enance and t he l oss of  t he 
f an wi l l  dest r oy t he f i l t er .   Fi l t er s ar e expensi ve.

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

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
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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  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

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

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

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A575 ( 1996;  E 2013;  R 2013)  St andar d 
Speci f i cat i on f or  St eel  Bar s,  Car bon,  
Mer chant  Qual i t y ,  M- Gr ades

ASTM A576 ( 2017)  St andar d Speci f i cat i on f or  St eel  
Bar s,  Car bon,  Hot - Wr ought ,  Speci al  Qual i t y

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

ASTM B2 ( 2013)  St andar d Speci f i cat i on f or  
Medi um- 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 C478 ( 2018)  St andar d Speci f i cat i on f or  Ci r cul ar  
Pr ecast  Rei nf or ced Concr et e Manhol e 
Sections

ASTM D1654 ( 2008;  R 2016;  E 2017)  St andar d Test  
Met hod f or  Eval uat i on of  Pai nt ed or  Coat ed 
Speci mens Subj ect ed t o Cor r osi ve 
Environments
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I LLUMI NATI NG ENGI NEERI NG SOCI ETY  ( I ES)

I ES RP- 8 ( 2014)  Roadway Li ght i ng

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

I EEE 81 ( 2012)  Gui de f or  Measur i ng Ear t h 
Resi st i v i t y,  Gr ound I mpedance,  and Ear t h 
Sur f ace Pot ent i al s of  a Gr ound Syst em

I EEE C135. 1 ( 1999)  St andar d f or  Zi nc- Coat ed St eel  
Bol t s and Nut s f or  Over head Li ne 
Construction

I EEE C135. 30 ( 1988)  St andar d f or  Zi nc- Coat ed Fer r ous 
Gr ound Rods f or  Over head or  Under gr ound 
Li ne Const r uct i on

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  ANSLG C78. 42 ( 2009;  R 2016)  For  El ect r i c  Lamps:  
Hi gh- Pr essur e Sodi um Lamps

ANSI  C119. 1 ( 2016)  El ect r i c  Connect or s -  Seal ed 
I nsul at ed Under gr ound Connect or  Syst ems 
Rat ed 600 Vol t s

ANSI  C136. 11 ( 2011;  R 2016)  Roadway Li ght i ng Equi pment  
-  Mul t i pl e Par al l el  Wi r ed Socket s

ANSI  C136. 15 ( 2015)  Amer i can Nat i onal  St andar d f or  
Roadway Li ght i ng Equi pment  -  
Hi gh- I nt ensi t y- Di schar ge and Low- Pr essur e 
Sodi um Lamps i n Lumi nai r es -  Fi el d 
Identification

ANSI  C136. 2 ( 2015)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment :  
Lumi nai r es Vol t age Cl assi f i cat i on

ANSI  C136. 3 ( 2014)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  
Lumi nai r e At t achment s

ANSI  C136. 6 ( 2004)  Amer i can Nat i onal  St andar d f or  
Roadway Li ght i ng Equi pment  -  Met al  Heads 
and Ref l ect or  Assembl i es -  Mechani cal  and 
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Opt i cal  I nt er changeabi l i t y

ANSI  C136. 9 ( 2003)  Amer i can Nat i onal  St andar d f or  
Roadway and Ar ea Li ght i ng Equi pment  -  
Socket  Suppor t  Assembl i es f or  Met al  Heads 
-  Mechani cal  I nt er changeabi l i t y

ANSI  C78. 40 ( 2011)  Amer i can Nat i onal  St andar d f or  
Mer cur y Lamps- - Speci f i cat i ons

ANSI  C80. 1 ( 2005)  Amer i can Nat i onal  St andar d f or  
El ect r i cal  Ri gi d St eel  Condui t  ( ERSC)

ANSI  C82. 4 ( 2017)  Lamp Bal l ast s -  Bal l ast s f or  Hi gh-  
I nt ensi t y- Di schar ge and Low- Pr essur e 
Sodi um Lamps

ANSI / ANSLG C78. 43 ( 2013)  Amer i can Nat i onal  St andar d f or  
El ect r i c  Lamps -  Si ngl e- Ended Met al - Hal i de 
Lamps

ANSI / NEMA OS 1 ( 2013)  Sheet - St eel  Out l et  Boxes,  Devi ce 
Boxes,  Cover s,  and Box Suppor t s

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
( 1000 Vol t s Maxi mum)

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA RN 1 ( 2005;  R 2013)  Pol yvi nyl - Chl or i de ( PVC)  
Ext er nal l y Coat ed Gal vani zed Ri gi d St eel  
Condui t  and I nt er medi at e Met al  Condui t

NEMA TC 6 & 8 ( 2013)  St andar d f or  Pol yvi nyl  Chl or i de 
( PVC)  Pl ast i c Ut i l i t i es Duct  f or  
Under gr ound I nst al l at i ons

NEMA TC 9 ( 2004)  St andar d f or  Fi t t i ngs f or  Pol yvi nyl  
Chl or i de ( PVC)  Pl ast i c Ut i l i t i es Duct  f or  
Under gr ound I nst al l at i on

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

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

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

TIA-232 ( 1997f ;  R 2012)  I nt er f ace Bet ween Dat a 
Ter mi nal  Equi pment  and Dat a 
Ci r cui t - Ter mi nat i ng Equi pment  Empl oyi ng 
Ser i al  Bi nar y Dat a I nt er change
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UNDERWRI TERS LABORATORI ES ( UL)

UL 1029 ( 1994;  Repr i nt  May 2017)  UL St andar d f or  
Saf et y Hi gh- I nt ensi t y- Di schar ge Lamp 
Ballasts

UL 1203 ( 2013;  Repr i nt  Apr  2018)  UL St andar d f or  
Saf et y Expl osi on- Pr oof  and 
Dust - I gni t i on- Pr oof  El ect r i cal  Equi pment  
f or  Use i n Hazar dous ( Cl assi f i ed)  Locat i ons

UL 1449 ( 2014;  Repr i nt  Jul  2017)  UL St andar d f or  
Saf et y Sur ge Pr ot ect i ve Devi ces

UL 1598 ( 2008;  Repr i nt  Oct  2012)  Lumi nai r es

UL 44 ( 2018)  UL St andar d f or  Saf et y 
Ther moset - I nsul at ed Wi r es and Cabl es

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

UL 486A- 486B ( 2018)  UL St andar d f or  Saf et y Wi r e 
Connectors

UL 506 ( 2017)  UL St andar d f or  Saf et y Speci al t y 
Transformers

UL 514A ( 2013;  Repr i nt  Aug 2017)  UL St andar d f or  
Saf et y Met al l i c  Out l et  Boxes

UL 514B ( 2012;  Repr i nt  Nov 2014)  Condui t ,  Tubi ng 
and Cabl e Fi t t i ngs

UL 514C ( 2014;  Repr i nt  Dec 2014)  Nonmet al l i c  
Out l et  Boxes,  Fl ush- Devi ce Boxes,  and 
Covers

UL 6 ( 2007;  Repr i nt  Nov 2014)  El ect r i cal  Ri gi d 
Met al  Condui t - St eel

UL 651 ( 2011;  Repr i nt  Jun 2016)  UL St andar d f or  
Saf et y Schedul e 40 and 80 Ri gi d PVC 
Condui t  and Fi t t i ngs

UL 651A ( 2011;  Repr i nt  Mar  2017)  UL St andar d f or  
Saf et y Schedul e 40 and 80 Hi gh Densi t y 
Pol yet hyl ene ( HDPE)  Condui t

UL 854 ( 2004;  Repr i nt  Nov 2014)  St andar d f or  
Ser vi ce- Ent r ance Cabl es

UL 870 ( 2016)  UL St andar d f or  Saf et y Wi r eways,  
Auxi l i ar y Gut t er s,  and Associ at ed Fi t t i ngs

UL 98 ( 2016)  UL St andar d f or  Saf et y Encl osed and 
Dead- Fr ont  Swi t ches
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1. 2   SUBMITTALS

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

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

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

 An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

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

SD- 02 Shop Dr awi ngs

Li ght i ng Syst em[ ;  G[ ,  [ ____] ] ]

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

SD- 03 Pr oduct  Dat a
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Equi pment  and Mat er i al s[ ;  G[ ,  [ ____] ] ]

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

SD- 06 Test  Repor t s

CCTV Assessment  Li ght i ng[ ;  G[ ,  [ ____] ] ]

Oper at i ng Test [ ;  G[ ,  [ ____] ] ]

Gr ound Resi st ance Measur ement s[ ;  G[ ,  [ ____] ] ]

SD- 07 Cer t i f i cat es

CCTV Assessment  Li ght i ng Test  Pr ocedur es[ ;  G[ ,  [ ____] ] ]

Oper at i ng Test  Pr ocedur es[ ;  G[ ,  [ ____] ] ]

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

Oper at i ons and Mai nt enance Manual s[ ;  G[ ,  [ ____] ] ]

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs[ ;  G[ ,  [ ____] ] ]

1. 3   QUALI TY CONTROL

1. 3. 1   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  such pr oduct s,  and 
whi ch essent i al l y  dupl i cat e equi pment  t hat  has been i n sat i sf act or y use at  
l east  t wo year s pr i or  t o bi d openi ng.

1. 4   PROJECT/ SI TE CONDI TI ONS

Li ght i ng equi pment  t hat  i s  usabl e i n t hei r  or i gi nal  conf i gur at i on wi t hout  
modi f i cat i on may be r eused wi t h Gover nment  appr oval .   Per f or m a f i el d 
sur vey,  i ncl udi ng t est i ng and i nspect i on of  exi st i ng l i ght i ng equi pment  and 
cont r ol  l i nes i nt ended t o be i ncor por at ed i nt o t he l i ght i ng syst em,  and 
f ur ni sh a r epor t  t o t he Gover nment .   For  t hose i t ems consi der ed 
nonf unct i oni ng,  pr ovi de speci f i cat i on sheet s,  or  wr i t t en f unct i onal  
r equi r ement s t o suppor t  t he f i ndi ngs and t he est i mat ed cost  t o cor r ect  t he 
def i c i ency wi t h t he r epor t .   As par t  of  t he r epor t ,  i ncl ude t he schedul ed 
need dat e f or  connect i on t o al l  exi st i ng equi pment .

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   Li ght i ng Syst em

Conf i gur e t he l i ght i ng syst em as speci f i ed and shown.   I ncl ude al l  
f i x t ur es,  har dwar e,  pol es,  cabl es,  connect or s,  adapt er s and appur t enances 
needed t o pr ovi de a f ul l y  f unct i onal  l i ght i ng syst em.

[ a  Desi gn Requi r ement s f or  CCTV Assessment  Li ght i ng
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**************************************************************************
NOTE:   Coor di nat e t he t ype of  CCTV l i ght  f i x t ur e 
used wi t h t he spect r al  sensi t i v i t y  of  t he CCTV 
camer a i nst al l ed at  each assessment  zone.   Pr ovi de a 
suf f i c i ent  l i ght i ng l evel  t o meet  t he mi ni mum 
f acepl at e i l l umi nat i on r equi r ement s of  each camer a.   
Pr ovi de a l i ght  r at i o of  not  gr eat er  t han 6 t o 1 
( hi ghl i ght  t o shadow)  bet ween t he per i met er  f ences 
or  i n t he CCTV assessment  zone.   I n addi t i on,  t he 
secur i t y at  some si t es may r equi r e l i ght i ng i n ar eas 
not  nor mal l y v i ewed by t he CCTV camer as.

Omi t  t hi s par agr aph i f  t he l i ght i ng syst em i s not  
used f or  CCTV assessment .

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

Conf i gur e t he CCTV Assessment  Li ght i ng syst em as speci f i ed and shown.   
Ensur e equi pment  conf or ms t o NFPA 70 and I EEE C2.   Pr ovi de suf f i c i ent  l i ght  
f or  opt i mum CCTV assessment  of  each zone i n t he conf i gur at i on.   I nc l ude al l  
f i x t ur es,  har dwar e,  pol es,  cabl es,  connect or s,  adapt er s,  and appur t enances 
needed t o pr ovi de a f ul l y  f unct i onal  l i ght i ng syst em.

] 2. 1. 1. 1   El ect r i cal  Requi r ement s

Pr ovi de equi pment  whi ch oper at es f r om a vol t age sour ce as shown;  pl us or  
mi nus 10 per cent ,  and at  60 Hz,  pl us or  mi nus 2 per cent .

a.   Power  Li ne Sur ge Pr ot ect i on

**************************************************************************
NOTE:   I ndi cat e c i r cui t s r equi r i ng addi t i onal  
t r ansi ent  vol t age sur ge suppr essi on.   Pr ovi de 
r equi r ement s on t he dr awi ngs or  i n a t abl e.

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

Pr ovi de t r ansi ent  vol t age sur ge suppr essor s f or  al l  el ect r oni c equi pment ,  
meet i ng t he r equi r ement s of  I EEE C62. 41. 1 and I EEE C62. 41. 2,  and UL l i s t ed 
as t est ed i n accor dance wi t h UL 1449.   Sel ect  sur ge suppr essor  r at i ngs [ as 
i ndi cat ed]  [ [ _____]  vol t s r ms,  oper at i ng vol t age;  [ 50]  [ 60]  Hz;  [ 1- phase]  
[ 3- phase] ;  [ 2]  [ 3]  [ 4]  wi r e wi t h gr ound;  t r ansi ent  suppr essi on vol t age 
( peak l et - t hr ough- vol t age)  of  [ _____]  vol t s] .   Do not  use f uses as sur ge 
suppression.

b.   I nt er f ace CCTV Li ght i ng and CCTV Syst em

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  i nf r ar ed l i ght s ar e 
not  used f or  CCTV assessment .

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

I nt er f ace i nf r ar ed l i ght s t o t he CCTV syst em and pr ovi de aut omat i c,  al ar m 
act uat ed cal l - up of  t he l i ght  associ at ed wi t h t he al ar m zone.

[ 2. 1. 1. 2   Unusual  Ser vi ce Condi t i ons

**************************************************************************
NOTE:   I f  nor mal  ser vi ce condi t i ons pr evai l ,  omi t  
t hi s subpar agr aph.   Unusual  ser vi ce condi t i ons f or  
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al t i t ude st ar t  above 1 k i l omet er  ( 3300 f eet )  f or  
most  appar at us.   Ambi ent  t emper at ur e i s gener al l y  40 
degr ees C,  al t hough i n some cases 30 degr ees C 
appl i es.   Fr equency i s gener al l y  60 Hz,  al t hough 50 
Hz may al so be st andar d.   Take any unusual  ser vi ce 
condi t i ons or  at mospher es i nt o consi der at i on and 
adj ust  t he speci f i cat i ons accor di ngl y.

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

Pr ovi de equi pment  and mat er i al s f ur ni shed under  t hi s sect i on sui t abl e f or  
t he f ol l owi ng unusual  ser vi ce condi t i ons:   al t i t ude [ _____]  m f eet ,  ambi ent  
t emper at ur e [ _____]  degr ees C F.

][ 2. 1. 1. 3   Hazar dous Locat i ons

**************************************************************************
NOTE:   Desi gner  i dent i f i es hazar dous ar eas and shows 
t hem on t he dr awi ngs.   Del et e t hi s par agr aph i f  
t her e ar e no hazar dous i ssues i nvol ved i n t he 
project.

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

[ Pr ovi de wi r i ng conf or mi ng t o NFPA 70 f or  Cl ass [ I ]  [ I I ]  [ I I I ] ,  Di v i s i on 
[ 1]  [ 2]  hazar dous l ocat i ons,  and sui t abl e equi pment  f or  [ Gr oup [ _____] ]  
[ oper at i ng t emper at ur e of  [ _____]  degr ees C F] . ]   [ Pr ovi de wi r i ng and 
equi pment  of  t he c l asses,  gr oups,  di v i s i ons i ndi cat ed,  and sui t abl e f or  t he 
i ndi cat ed oper at i ng t emper at ur e. ]

] 2. 1. 2   Syst em Desi gn

Submi t  det ai l  dr awi ngs f or  t he compl et e syst em and f or  [ pol es, ]  [ l i ght i ng 
f i x t ur es, ]  [ br acket  ar ms, ]  [ cabl e boxes, ]  [ handhol es, ]  [ t r ansf or mer s, ]  
[ cont r ol l er s, ]  [ and]  [ _____] .   [ Det ai l  dr awi ngs f or  pr ecast  handhol es 
i ncl ude a desi gn anal ysi s t o det er mi ne t hat  st r engt h i s equi val ent  t o 
i ndi cat ed cast - i n- pl ace concr et e handhol es. ]   [ I ndi cat e i n dr awi ngs bondi ng 
met hod f or  concr et e encasement . ]   [ I ncl ude i n dr awi ngs desi gn cal cul at i ons 
showi ng adequat e st r engt h of  scr ew f oundat i ons. ]   [ For  CCTV l i ght i ng,  
i ncl ude i n dat e:

a.   I nf r ar ed l i ght  cal l - up r esponse t i me.

b.   Lamp st r i ke and r est r i ke t i mes.

c.   Syst em st ar t up and shut down oper at i ons.

d.   Manual s f or  CCTV Assessment  Li ght i ng equi pment .

e.   A t ypi cal  zone l ayout  showi ng l i ght  l ocat i ons,  i sol ux pat t er ns,  and 
l i ght i ng r at i os. ]

Submi t  dat a publ i shed by t he manuf act ur er  of  each i t em on t he l i s t  of  
equi pment  and mat er i al ,  t o per mi t  ver i f i cat i on t hat  t he i t em pr oposed i s of  
t he cor r ect  s i ze,  pr oper l y r at ed or  appl i ed,  or  i s  ot her wi se sui t abl e f or  
t he appl i cat i on and f ul l y  conf or ms t o t he r equi r ement s speci f i ed.
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2. 2   EQUIPMENT

2. 2. 1   I nt er f ace Li ght i ng Syst em and Power  Di st r i but i on

**************************************************************************
NOTE:   I ncl ude t he secondar y power  panel  onl y f or  a 
backup gener at or  as speci f i ed i n anot her  sect i on.   
Det er mi ne t he s i t e r equi r ement s f or  a backup 
generator.

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

Pr ovi de conduct or s [ i ncl udi ng al l  conduct or s ext endi ng f r om t he l oad s i de 
of  t he pr i mar y and secondar y power  panel s t hat  ser ve assessment  l i ght i ng 
equi pment ]  [ and]  [  as i ndi cat ed] .

2. 2. 2   Aer i al  Cabl e Har dwar e

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y when aer i al  cabl e 
i s bei ng used.

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

Pr ovi de z i nc coat ed aer i al  cabl e har dwar e conf or mi ng t o I EEE C135. 1,  wi t h 
st eel  har dwar e mat er i al  conf or mi ng t o ASTM A575 and ASTM A576,  hot - di p 
gal vani zed i n accor dance wi t h ASTM A153/ A153M.

2. 2. 3   Cabl e Spl i ces and Connect or s

Pr ovi de cabl e spl i ces and connect or s conf or mi ng t o UL 486A- 486B.   Pr ovi de 
under gr ound spl i ces and connect or s conf or mi ng t o t he r equi r ement s of  
ANSI  C119. 1.

2. 2. 4   Cabl e Boxes

Pr ovi de cabl e boxes and cover s made of  cast  i r on wi t h z i nc coat ed or  
al umi ni zed f i ni sh,  of  t he s i zes i ndi cat ed on dr awi ngs.   Pr ovi de  mi ni mum 
i nsi de di mensi ons of  not  l ess t han 304. 8 mm 12 i nches squar e by 152. 4 mm 6 
i nches deep and not  l ess t han r equi r ed t o house t he cabl e spl i ce.   I nst al l  
a sui t abl e gasket  bet ween t he box and cover  f or  a wat er t i ght  seal .   I nst al l  
a suf f i c i ent  number  of  scr ews t o hol d t he cover  i n pl ace al ong t he ent i r e 
sur f ace of  cont act .   Pr ovi de gr oundi ng l ugs.

2. 2. 5   Manhol es,  Handhol es,  and Pul l boxes

**************************************************************************
NOTE:   Act ual  st r engt h f i gur es may need t o be 
adj ust ed t o accommodat e var i ous manuf act ur er s of  
gl ass r ei nf or ced pol ymer  boxes.

Cast  i r on wi l l  gener al l y  be speci f i ed f or  wheel  
l oadi ngs up t o 7, 258 kPa ( 16, 000 pounds) ;  cast  st eel  
may be used at  t he Cont r act or ' s opt i on.   Handhol e 
cover s and f r ames wi l l  gener al l y  conf or m t o t he 
det ai l s  of  
HREF=http://www.wbdg.org/ccb/DOD/UFC/ufc_3_550_01.pdf>UFC 
3- 550- 01,  " Ext er i or  El ect r i cal  Power  Di st r i but i on"   
Speci f y cast  st eel  f or  ar eas t hat  r equi r e heavi er  
l oadi ngs,  such as ai r por t s or  ot her  concent r at ed 
l oad appl i cat i ons.   When cast  st eel  i s  r equi r ed,  
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r evi se t he speci f i cat i on t o i ndi cat e t he wheel  l oad,  
t i r e or  wheel  cont act  ar ea,  and t i r e pr essur e.

Use t amper pr oof  bol t s f or  handhol es t hat  ar e i n a 
non- secur e ar ea but  ser ve secur i t y and CCTV l i ght i ng 
systems.

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

Pr ovi de manhol es,  handhol es,  pul l boxes, and r el at ed f r ames and cover s as 
i ndi cat ed,  wi t h st r engt hs conf or mi ng t o t he r equi r ement s of  I EEE C2.   
Pr ovi de pr ecast  concr et e manhol es wi t h t he r equi r ed st r engt h est abl i shed by 
ASTM C478.   Pr ovi de f r ames and cover s f or  manhol es made of  [ gr ay cast  i r on]  
[ or ]  [ cast  st eel ] .   Pr ovi de a machi ne- f i ni shed seat  t o ensur e a mat chi ng 
j oi nt  bet ween f r ame and cover .   Cast  i r on i s t o compl y wi t h ASTM A48/ A48M, 
Cl ass 30B,  mi ni mum.   Pr ovi de handhol es f or  l ow vol t age cabl es i nst al l ed i n 
par ki ng l ot s,  s i dewal ks,  and t ur f  ar eas made f r om an aggr egat e consi st i ng 
of  sand and wi t h cont i nuous woven gl ass st r ands havi ng an over al l  
compr essi ve st r engt h of  at  l east  [ 69]  [ _____]  MPa [ 10, 000]  [ _____]  psi  and 
a f l exur al  st r engt h of  at  l east  [ 34. 5]  [ _____]  MPa [ 5, 000]  [ _____]  psi .   
Pr ovi de pul l box and handhol e cover s i n par ki ng l ot s,  s i dewal ks,  and t ur f  
ar eas of  t he same mat er i al  as t he box.   [ Pr ovi de concr et e pul l boxes 
consi st i ng of  pr ecast  r ei nf or ced concr et e boxes,  ext ensi ons,  bases,  and 
cover s. ]   [ I nst al l  a suf f i c i ent  number  of  t amper pr oof  bol t s t o hol d t he 
cover  f i r ml y i n pl ace al ong t he ent i r e sur f ace of  cont act ;  and i ncl ude a 
t ool  f or  t he t amper pr oof  bol t s. ]

2. 2. 6   Condui t ,  Duct s and Fi t t i ngs

2. 2. 6. 1   Condui t ,  Ri gi d St eel

Pr ovi de r i gi d st eel  condui t  conf or mi ng t o ANSI  C80. 1 and UL 6.

2. 2. 6. 2   Condui t  Coat i ngs

Coat  under gr ound met al l i c  condui t  and f i t t i ngs wi t h a pl ast i c r esi n syst em 
conf or mi ng t o NEMA RN 1,  Type 40.   Epoxy syst ems may al so be used.  

2. 2. 6. 3   Condui t  Fi t t i ngs and Out l et s

a.   Boxes,  Met al l i c  Out l et s

ANSI / NEMA OS 1 and UL 514A.

b.   Boxes,  Nonmet al l i c ,  Out l et  and Fl ush- Devi ce Boxes and Cover s

ANSI / NEMA OS 1 and UL 514C.

c.   Boxes,  Out l et  f or  Use i n Hazar dous ( Cl assi f i ed)  Locat i ons

UL 1203.

d.   Boxes,  Swi t ch ( Encl osed) ,  Sur f ace Mount ed

UL 98.

e.   Fi t t i ngs f or  Condui t  and Out l et  Boxes

UL 514B.
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f .   Fi t t i ngs f or  Use i n Hazar dous ( Cl assi f i ed)  Locat i ons

UL 1203.

g.   Fi t t i ngs,  PVC,  f or  Use wi t h Ri gi d PVC Condui t  and Tubi ng

UL 514B.

2. 2. 6. 4   Non- Met al l i c  Duct

**************************************************************************
NOTE:   Onl y pol yvi nyl  chl or i de and hi gh- densi t y 
pol yet hyl ene condui t s ar e pr esent l y cover ed by UL 
651,  whi ch i ncl udes a t emper at ur e r at i ng c l ause.   
Ot her  pl ast i c mat er i al s ar e cover ed by NEMA 
St andar ds,  whi ch do not  pr ovi de a t emper at ur e r at i ng 
c l ause.   Al l  opt i ons wi l l  be per mi t t ed and t he 
t emper at ur e cer t i f i cat i on r equi r ed unt i l  t hese 
mat er i al s ar e cover ed by an i ndust r y t emper at ur e 
r at i ng c l ause.

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

Pr ovi de non- met al l i c  duct  l i nes and f i t t i ngs ut i l i zed f or  under gr ound 
i nst al l at i on sui t abl e f or  t he appl i cat i on,  consi st i ng of  t hi ck- wal l ,  
s i ngl e,  r ound- bor e t ype,  usi ng mat er i al  of  one t ype.   Pr ovi de 
acr yl oni t r i l e- but adi ene- st yr ene ( ABS)  duct  conf or mi ng t o NEMA TC 6 & 8 and 
NEMA TC 9,  wi t h hi gh- densi t y condui t  conf or mi ng t o UL 651A.   Pr ovi de 
Schedul e 40 pol yvi nyl  chl or i de ( PVC)  conf or mi ng t o UL 651.   Pr ovi de 
schedul e 40 pol yvi nyl  chl or i de ( PVC)  conf or mi ng t o UL 651.

Pr ovi de al l  pl ast i c ut i l i t y  duct  and f i t t i ngs manuf act ur ed wi t hout  a UL 
l abel  or  l i s t i ng wi t h a cer t i f i cat i on as f ol l ows:   " The mat er i al s ar e 
sui t abl e f or  use wi t h 75 degr ee C 167 degr ee F wi r i ng.   No r educt i on of  
pr oper t i es i n excess of  t hat  speci f i ed f or  mat er i al s wi t h a UL l abel  or  
l i s t i ng wi l l  be exper i enced i f  sampl es of  t he f i ni shed pr oduct  ar e oper at ed 
cont i nuousl y under  t he nor mal  condi t i ons t hat  pr oduce t he hi ghest  
t emper at ur e i n t he duct . "

2. 2. 7   Fixtures

**************************************************************************
NOTE:   Car ef ul l y  r evi ew and sel ect  f i x t ur es f r om 
St andar d Det ai l  No.  40- 06- 04.   Then ent er  sheet  
number s whi ch show t he f i x t ur e t ypes sel ect ed i n 
t hi s par agr aph.

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

Pr ovi de st andar d f i x t ur es as det ai l ed on [ St andar d Det ai l  No.  40- 06- 04,  
Sheet  Nos.  [ _____] ] [ _____]  whi ch accompany and f or m a par t  of  t hi s 
speci f i cat i on.   Pr ovi de speci al  f i x t ur es as i ndi cat ed on t he dr awi ngs.   
I l l ust r at i ons shown on t hese sheet s or  on t he dr awi ngs ar e i ndi cat i ve of  
t he gener al  t ype desi r ed and ar e not  i nt ended t o r est r i c t  sel ect i on t o 
f i x t ur es of  any par t i cul ar  manuf act ur er .   Fi xt ur es of  s i mi l ar  desi gn,  
equi val ent  l i ght  di st r i but i on and br i ght ness char act er i st i cs,  equal  f i ni sh 
and qual i t y  i s  accept abl e as appr oved.

2. 2. 7. 1   Accessories

Pr ovi de accessor i es such as st r aps,  mount i ng pl at es,  ni ppl es,  or  br acket s 
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f or  pr oper  i nst al l at i on.

2. 2. 7. 2   Speci al  Fi xt ur es

The t ypes of  speci al  f i x t ur es ar e desi gnat ed by l et t er s and number s.   For  
exampl e,  SP- 1 denot es speci al  Type 1.

2. 2. 7. 3   I n- Li ne Fuse

Pr ovi de an i n- l i ne f use f or  each f i x t ur e,  consi st i ng of  a f use and a UL 
appr oved wat er pr oof  f use hol der  r at ed [ at  30 amper es,  600 vol t s]  [ as 
i ndi cat ed] ,  wi t h i nsul at ed boot s.   Pr ovi de a f use r at i ng of  [ 600 vol t s]  [ as 
indicated].

2. 2. 8   Transformers

**************************************************************************
NOTE:   I n cor r osi ve at mospher es,  speci f y 
t r ansf or mer s wi t h PVC coat i ng on ext er i or  met al l i c  
sur f aces.   Consul t  t r ansf or mer  manuf act ur er s about  
der at i ng t hat  mi ght  r esul t  f r om t he appl i cat i on of  
addi t i onal  pr ot ect i ve coat i ngs.

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

Pr ovi de t r ansf or mer s conf or mi ng t o UL 506.   Pr ovi de r ust - i nhi bi t i ng 
t r eat ment  and st andar d f i ni sh by t he manuf act ur er  on al l  ext er i or  
t r ansf or mer  cases.

2. 2. 8. 1   Out door  Dr y- Type Li ght i ng Tr ansf or mer s

**************************************************************************
NOTE:   Pr ovi de t r ansf or mer s i n t he secur i t y l i ght i ng 
syst em t o ser ve 12O vol t  i ncandescent  or  quar t z 
l amps f r om di st r i but i on syst ems of  hi gher  vol t ages.

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

Pr ovi de s i ngl e phase,  60 Hz,  t wo wi ndi ng,  wi t h t wo wi r e secondar y and wi t h 
a [ 240]  [ 480]  [ _____]  vol t  pr i mar y t o 12O vol t  secondar y,  [ 1]  [ _____]  kVA 
transformers.

2. 2. 8. 2   Buck- Boost  Tr ansf or mer s

**************************************************************************
NOTE:   Sel ect  a kVA r at i ng f or  t he buck- boost  
t r ansf or mer  of  not  l ess t han 125 per cent  of  t he 
r equi r ed l oad ( as det er mi ned by mul t i pl y i ng t he 
cur r ent  by t he boost  vol t age) .   I n or der  t o keep 
conduct or  s i ze t o a mi ni mum,  use buck- boost  
t r ansf or mer s i n secur i t y and CCTV l i ght i ng c i r cui t s 
t hat  have excessi ve vol t age dr op due t o t he c i r cui t  
l engt hs.   See Amer i can El ect r i c i an' s Handbook,  Ni nt h 
Edi t i on,  f or  di agr ams.

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

Pr ovi de t r ansf or mer s sui t abl e f or  out door  i nst al l at i on,  wi t h a 150 degr ee C
302 degr ee F i nsul at i on syst em f or  an 80 degr ee C 176 degr ee F r i se;  60 Hz 
wi t h 4 wi ndi ngs,  2 f or  pr i mar y and 2 f or  secondar y,  wi t h al l  l eads br ought  
out  t o per mi t  par al l el  or  ser i es connect i ons of  pr i mar y and secondar y 
wi ndi ngs.   Pr ovi de  vol t age r at i ngs,  kVA r at i ngs,  per cent  of  boost  and/ or  
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buck,  and connect i ons as i ndi cat ed on dr awi ngs.

2. 2. 9   Wi r eway,  Rai nt i ght ,  Suppor t

Pr ovi de r ai nt i ght  wi r eway conf or mi ng t o UL 870.   When used f or  suppor t i ng 
f l oodl i ght s on wood pol es,  pr ovi de[  [ 101. 6 by 101. 6]  [ _____]  mm [ 4 by 4]  
[ _____]  i nches wi de by [ 1. 8]  [ _____]  m [ 6]  [ _____]  f eet   l ong]  wi r eway[  as 
indicated].

2. 2. 10   Nameplates

Pr ovi de each maj or  component  of  equi pment  wi t h a nonf er r ous met al  or  
engr aved pl ast i c  namepl at e whi ch shows,  as a mi ni mum,  t he manuf act ur er ' s 
name and addr ess,  t he cat al og or  st y l e number ,  t he el ect r i cal  r at i ng i n 
vol t s,  and t he capaci t y i n amper es or  wat t s.

2. 2. 11   Spar e Par t s

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  det ai l  dr awi ngs f or  mat er i al s and equi pment ,  
and not  l at er  t han 4 mont hs bef or e t he dat e of  benef i c i al  occupancy.   
I ncl ude i n dat a a compl et e l i s t  of  par t s,  speci al  t ool s,  and suppl i es,  wi t h 
cur r ent  uni t  pr i ces and sour ces of  suppl y.

2. 3   COMPONENTS

2. 3. 1   Pr ot ect i on of  Secur i t y Li ght i ng Syst em Component s

2. 3. 1. 1   Component s and Conduct or s

**************************************************************************
NOTE:   Bur y Secur i t y and CCTV l i ght i ng syst em 
conduct or s i n ar eas wher e t he l i kel i hood of  damage 
t o t he conduct or s i s s l i ght .   I n ar eas wher e 
subsur f ace ut i l i t i es ar e congest ed and i n ar eas 
wher e t he chance of  acci dent al  or  i nt ent i onal  damage 
i s gr eat ,  pl ace t he secur i t y and CCTV l i ght i ng 
syst em conduct or s i n duct s.

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

Pr ot ect  Secur i t y  l i ght i ng syst em conduct or s f r om damage.   I nst al l  l i ght i ng 
syst em conduct or s i n r aceways or  by means of  di r ect  bur i al ,  as shown.   
Wher e t he conduct or s l eave t he under gr ound syst ems,  encase t he conduct or s 
i n r i gi d st eel  condui t  of  t he i ndi cat ed s i ze.   Pr ovi de wi r e guar ds t o 
pr ot ect  secur i t y  l i ght i ng l umi nar i es mount ed bel ow 6. 1 m 20 f eet .   House 
ext er i or  gr oup- l ocat ed el ect r i cal  equi pment  such as t i me swi t ches,  saf et y 
swi t ches,  and magnet i c cont act or s i n a NEMA I CS 6,  Type 4 encl osur e.   
Pr ovi de an i ndi v i dual  encl osur e wher e onl y one pi ece of  equi pment  i s  
pr ovi ded at  a l ocat i on.

[ 2. 3. 1. 2   Tamper  Pr ovi s i ons

**************************************************************************
NOTE:   When an I nt r usi on Det ect i on Syst em ( I DS)  i s  
t o be pr ovi ded or  i s  al r eady i n pl ace,  t amper  
swi t ches or  wel ded cover s ar e r equi r ed.   When an I DS 
i s not  r equi r ed,  t hi s par agr aph wi l l  be del et ed.

**************************************************************************
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Pr ovi de encl osur es,  cabi net s,  housi ngs ( ot her  t han l umi nai r e housi ngs) ,  
boxes,  r aceways,  condui t s,  and f i t t i ngs havi ng hi nged door s or  r emovabl e 
cover s,  and whi ch cont ai n any par t  of  t he secur i t y  l i ght i ng syst em 
( i ncl udi ng power  sour ces) ,  wi t h cor r osi on- r esi st ant  t amper  swi t ches,  
connect ed t o an I nt r usi on Det ect i on Syst em ( I DS) ,  t hat  i ni t i at es an al ar m 
si gnal  when t he door  or  cover  i s  opened or  moved.   Make t amper  swi t ches 
i naccessi bl e unt i l  t he swi t ch i s act i vat ed.   Conceal  swi t ch l eads and 
mount i ng har dwar e f r om t he ext er i or  of  t he encl osur e.   For  pul l  or  j unct i on 
boxes whi ch cont ai n no spl i ces or  connect i ons t he cover s may be pr ot ect ed 
by 6. 4 mm1/ 4 i nch t ack wel ds on f our  s i des of  each cover  r at her  t han by 
t amper  swi t ches.   Af f i x  l abel s t o i ndi cat e t hey cont ai n no connect i ons.   Do 
not  i ndi cat e on l abel s t hat  t he box i s par t  of  t he secur i t y syst em.

] 2. 3. 2   Cable

Pr ovi de al l  wi r e and cabl e not  i ndi cat ed as gover nment  f ur ni shed equi pment ,  
capabl e of  wi t hst andi ng t he j obsi t e envi r onment  f or  a mi ni mum of  20 year s.

2. 3. 2. 1   I nsul at ed Cabl e

**************************************************************************
NOTE:   Sel ect  i nsul at i on t hi ckness of  col umn B when 
appr oxi mat el y 0. 381 t o 0. 508 mm 15 t o 20 mi l s mor e 
i nsul at i on i s desi r ed and col umn A when even t hi cker  
i nsul at i on i s necessar y.   Do not  speci f y f or  smal l  
i nst al l at i ons or  f or  l i mi t ed amount s of  one AWG si ze 
on l ar ge i nst al l at i ons,  s i nce cabl e i s manuf act ur ed 
t o or der .

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

Pr ovi de USE t ype cabl e conf or mi ng t o UL 854,  wi t h copper  conduct or s and 
t ype RHW or  XHHW i nsul at i on conf or mi ng t o UL 44,  i ncl udi ng gr een gr ound 
conduct or .   Pr ovi de cabl e wi t h i nsul at i on of  a t hi ckness not  l ess t han t hat  
gi ven i n col umn [ A]  [ B]  of  TABLE 15. 1 of  UL 854,  r at ed 600 vol t s.   Pr ovi de 
par t s of  t he cabl e syst em,  such as spl i ces and t er mi nat i ons,  r at ed not  l ess 
t han 600 vol t s.   The si ze and number  of  conduct or s and t he number  of  cabl es 
ar e as i ndi cat ed.   St r and conduct or s l ar ger  t han No.  8 AWG.

[ 2. 3. 2. 2   Messenger  Cabl e

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph onl y f or  aer i al  
cabl e.   Coor di nat e wi t h t he s i t e t o det er mi ne 
accept abl e l ocat i ons and hei ght s f or  aer i al  cabl es.   
For  secur i t y r easons,  aer i al  cabl es do not  cr oss 
per i met er  f enci ng.

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

Pr ovi de a messenger  cabl e syst em t o suppor t  aer i al  cabl e,  i ncl udi ng guys,  
har dwar e and appur t enances needed t o i nst al l  t he messenger  cabl e,  and 
capabl e of  suppor t i ng t he wei ght  of  t he l i ght i ng syst em cabl e wi t h t he 
r equi r ed messenger  cabl e t ensi oni ng wi t hout  exceedi ng 30 per cent  of  i t s  
br eaki ng st r engt h under  16 degr ees C 60 degr ees F condi t i ons of  no i ce and 
no wi nd.   Si ze t he messenger  so t hat  i ce and wi nd l oadi ng nor mal l y 
encount er ed at  t he s i t e does not  cause t he messenger  t o exceed 50 per cent  
of  i t s  br eaki ng st r engt h.   Si ze appur t enances,  guys,  and har dwar e t o exceed 
t he r at ed br eaki ng st r engt h of  t he messenger  cabl e.   Pr ovi de gal vani zed 
z i nc coat ed st eel  or  al umi num cl ad st eel  messenger  cabl es.
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] 2. 3. 2. 3   Bar e Copper  Conduct or s

Pr ovi de medi um- har d- dr awn copper  conduct or s conf or mi ng t o ASTM B2 and 
ASTM B8.

2. 3. 3   El ect r i cal  Encl osur es

**************************************************************************
NOTE:   Show on t he dr awi ngs whi ch speci f i c  t ype of  
encl osur e i s needed.

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

Pr ovi de met al l i c  encl osur es as needed t o house t he [ secur i t y]  [ and]  [ CCTV]  
l i ght i ng equi pment  conf or mi ng t o NEMA I CS 6 and NEMA 250.   Pr ovi de 
encl osur es wi t h l ockabl e or  padl ock handl es.   Del i ver  keys f or  l ockabl e 
encl osur es t o t he Cont r act i ng Of f i cer .   Pr ovi de  encl osur es as speci f i ed or  
as shown on t he dr awi ngs.

[ 2. 3. 3. 1   I nt er i or  Encl osur es

Pr ovi de encl osur es t o house l i ght i ng equi pment  i n an i nt er i or  envi r onment  
meet i ng t he r equi r ement s of  a NEMA 12 encl osur e as def i ned i n NEMA 250.

][ 2. 3. 3. 2   Exposed- t o- Weat her  Encl osur es

Pr ovi de encl osur es t o house l i ght i ng equi pment  i n an out door  envi r onment  
meet i ng t he r equi r ement s of  a NEMA 4 encl osur e as def i ned i n NEMA 250.

][ 2. 3. 3. 3   Cor r osi on Resi st ant  Encl osur es

Pr ovi de encl osur es t o house l i ght i ng equi pment  i n a cor r osi ve envi r onment  
meet i ng t he r equi r ement s of  a NEMA 4X encl osur e as def i ned i n NEMA 250.

][ 2. 3. 3. 4   Hazar dous Envi r onment  Encl osur es

I nst al l  equi pment  wi t hi n a hazar dous envi r onment  as descr i bed i n par agr aph 
Hazar dous Locat i ons.

] 2. 3. 4   Illumination

**************************************************************************
NOTE:   I nser t  appr opr i at e sheet s f r om CE St andar d 
Det ai l  40- 06- 04 i nt o t hese speci f i cat i ons.   Add 
r ef er ences used i n 40- 06- 04 t o par agr aph 
REFERENCES.   Del et e par agr aphs not  r equi r ed.

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

2. 3. 4. 1   Gener al  Li ght i ng

Pr ovi de l umi nai r es,  bal l ast s,  l amps,  and cont r ol  devi ces r equi r ed f or  
[ gener al  ar ea]  [ and]  [ _____]  l i ght i ng [ ,  i ncl udi ng f l oodl i ght i ng]  i n 
accor dance wi t h [ sheet ]  [ sheet s]  [ _____]  of  St andar d Det ai l  No.  40- 06- 04,  
at t ached t o t hese speci f i cat i ons.

2. 3. 4. 2   Roadway Li ght i ng

Pr ovi de l umi nai r es,  bal l ast s,  l amps,  and cont r ol  devi ces r equi r ed f or  
r oadway l i ght i ng i n accor dance wi t h [ sheet ]  [ sheet s]  [ _____]  of  St andar d 
Det ai l  No.  40- 06- 04,  at t ached t o t hese speci f i cat i ons.
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2. 3. 5   Lamps and Bal l ast s,  Hi gh I nt ensi t y Di schar ge ( Hi d)  Sour ces

**************************************************************************
NOTE:   Pr oduct i on of   r equi r ed l umen out put  wi t hi n 3 
mi nut es af t er  pr i mar y or  emer gency power  i s appl i ed 
i s r equi r ed of  l i ght i ng syst em.

I ncandescent  l amps may be used t o pr ovi de r equi r ed 
l i ght  out put  dur i ng per i ods of  r est ar t .

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

2. 3. 5. 1   Hi gh- Pr essur e Sodi um

Pr ovi de l amps conf or mi ng t o ANSI  ANSLG C78. 42,  and bal l ast s conf or mi ng t o 
ANSI  C82. 4,  or  UL 1029.   Pr ovi de c l ear  hi gh- pr essur e sodi um l amps.

2. 3. 5. 2   Mer cur y Vapor

**************************************************************************
NOTE:   To save ener gy,  onl y use mer cur y vapor  
f i x t ur es when mat chi ng exi st i ng f i x t ur es.

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

Pr ovi de l amps conf or mi ng t o ANSI  C78. 40,  and bal l ast s conf or mi ng t o 
ANSI  C82. 4.

2. 3. 5. 3   Metal-Halide

Pr ovi de l amps made by a manuf act ur er  wi t h not  l ess t han 5 year s exper i ence 
i n maki ng met al - hal i de l amps,  conf or mi ng  t o ANSI / ANSLG C78. 43,  wi t h 
bal l ast s conf or mi ng t o ANSI  C82. 4 or  UL 1029.

2. 3. 6   Lamps,  I ncandescent

Pr ovi de i ncandescent  l amps conf or mi ng t o UL 1598 and r at ed f or  12O vol t  
oper at i on unl ess ot her wi se speci f i ed.

2. 3. 7   Lamps,  Fl uor escent

Pr ovi de f l uor escent  l amps wi t h st andar d cool - whi t e col or  char act er i st i cs 
whi ch do not  r equi r e st ar t er  swi t ches.   Pr ovi de r api d- st ar t  t ype l amps.

[ 2. 3. 8   Lumi nai r e Component s

**************************************************************************
NOTE:   I ncl ude t he f ol l owi ng par agr aph i f  UFGS 
Sect i on 26 56 19. 00 40 ROADWAY LI GHTI NG i s not  
i ncl uded i n t he pr oj ect .

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

Pr ovi de l umi nai r e component s conf or mi ng t o t he f ol l owi ng:

a.   At t achment s,  ANSI  C136. 3;

b.   Vol t age cl assi f i cat i on,  ANSI  C136. 2;

c.   Fi el d i dent i f i cat i on mar ki ng,  ANSI  C136. 15;
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d.   I nt er changeabi l i t y ,  ANSI  C136. 6 and ANSI  C136. 9;  and

e.   Socket s,  ANSI  C136. 11.

] 2. 3. 9   Phot omet r i c Di st r i but i on Cl assi f i cat i on

Pr ovi de phot omet r i cs conf or mi ng t o I ES RP- 8.

2. 3. 10   Lumi nai r es,  Fl oodl i ght i ng

2. 3. 10. 1   HI D and I ncandescent

Pr ovi de HI D l i ght i ng f i x t ur es conf or mi ng t o UL 1598.   Pr ovi de i ncandescent  
l i ght i ng f i x t ur es conf or mi ng t o UL 1598.

2. 3. 10. 2   Fluorescent

Pr ovi de f l uor escent  l amps conf or mi ng t o [ _____] .

2. 3. 11   Searchlights

Pr ovi de speci al  t ype [ _____]  sear chl i ght s [ 304. 8 mm 12- i nch]  [ 457. 2 mm 
18- i nch]  [ 609. 6 mm 24- i nch]  nomi nal  s i ze,  and bui l t  wi t h weat her pr oof ,  
dust - t i ght ,  cor r osi on- r esi st ant  const r uct i on.   I nc l ude wi t h each 
sear chl i ght  a housi ng and hi nged door ,  t wo r ef l ect or s,  a r ecept acl e,  a 
t r unni on,  and a base.   Pr ovi de sear chl i ght s whi ch oper at e  at  [ 120 Vac]  
[ [ _____]  Vdc] .

Pr ovi de each sear chl i ght  wi t h a r ange f or  obser vi ng obj ect s t he s i ze of  an 
aut omobi l e at  [ 243. 8]  [ 365. 8]  [ 457. 2]  [ 609. 6]  m [ 800]  [ 1200]  [ 1500]  
[ 2000] - f eet  on a c l ear  ni ght .   Sear chl i ght s ar e t o be [ hand- cont r ol l ed,  
wi t h pedest al  base and sl i p r i ngs]  [ pi l ot - house cont r ol l ed,  wi t h l ow base 
and sl i p r i ngs] .   Pr ovi de wi t h housi ng and hi nged door  made of  nonf er r ous 
met al .   Pr ovi de gasket s and mount ,  t o f or m a weat her pr oof  seal ,  a 
heat - r esi st ant ,  c l ear ,  smoot h cover  gl ass t emper ed t o wi t hst and sudden 
changes i n t emper at ur e t o t he door .   Mount  a par abol i c r ef l ect or  of  
s i l ver - mi r r or ed gl ass or  al umi num appr oxi mat el y 6. 4 mm 1/ 4- i nch t hi ck at  
t he back of  t he housi ng,  and al so mount  a spher i cal  auxi l i ar y r ef l ect or  
desi gned t o per mi t  r el ampi ng i n f r ont  of  t he l amp,  wi t h a per manent ,  
non- t ar ni shi ng,  nonabsor pt i ve al umi num oxi de r ef l ect i ng sur f ace.   Pr ovi de 
r ecept acl e of  pr oper  s i ze t o r ecei ve t he l amp and i nst al l  i n a manner  t o 
ensur e accur at e posi t i oni ng of  t he l i ght  cent er .   Ar r ange sear chl i ght s f or  
hor i zont al  and ver t i cal  adj ust ment .   Pr ovi de st andar d,  t wo- conduct or ,  
weat her pr oof ,  f l exi bl e cabl e out  of  t he housi ng t hr ough a weat her pr oof  
ent r ance bushi ng.   Opt i cal l y  ar r ange sear chl i ght s  t o pr ovi de a hor i zont al  
and ver t i cal  beam spr ead of  [ 2. 5]  [ 3. 5]  [ 4. 5]  [ 5. 5]  [ 6. 5]  [ 7. 5]  [ 8. 5]  
[ _____]  degr ees.   Make pr ovi s i ons f or  t i l t i ng sear chl i ght s t o any posi t i on 
wi t hi n 45 degr ees above and bel ow t he hor i zont al .   Pr ovi de t he sear chl i ght s 
wi t h s l i p r i ngs t o per mi t  cont i nuous hor i zont al  r ot at i on.   [ I ncl ude wi t h 
each sear chl i ght  i nst al l at i on  a [ _____]  12 vol t  [ _____]  kVA t r ansf or mer  
conf or mi ng t o UL 506.]

[ Sear chl i ght  i nst al l at i on on guar d t ower s Nos.  [ _____]  i s  al so t o i ncl ude a 
manual l y oper at ed,  t wo- pol e,  encl osed t r ansf er  swi t ch,  a 200 amper e- hour ,  
12 vol t ,  l ead- aci d,  f l at  past ed posi t i ve pl at e desi gn st or age bat t er y,  and 
an aut omat i c bat t er y char ger .   Pr ovi de a s i l i con t ype,  f ul l  wave  bat t er y 
char ger ,  wi t h hi gh and l ow char gi ng r at e,  ar r anged t o go on hi gh r at e af t er  
r esumpt i on of  power  and emer gency di schar ge,  and r et ur n t o l ow r at e 
aut omat i cal l y  when bat t er y has r eached f ul l  char ge.   Pr ovi de an ammet er  i n 
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t he char gi ng c i r cui t  t o i ndi cat e r at e of  char ge.

] 2. 3. 12   Fr esnel - Lens Lumi nai r es

Pr ovi de speci al  t ype [ _____]  l umi nai r es consi st i ng of  mount i ng br acket ,  
head,  socket ,  r ef l ect or ,  and f r esnel - l ens assembl y f or  mul t i pl e c i r cui t ,  
wi t h weat her pr oof ,  dust  t i ght ,  and i nsect  pr oof  l umi nai r e.   Pr ovi de a 
mount i ng br acket  f or  [ cr ossar m]  [ [ 38. 1]  [ 50. 8]  mm [ 1- 1/ 2]  [ 2]  i n s l i p 
f i t t er ]  [ wood- pol e]  [ pi pe]  mount i ng.   Pr ovi de r eadi l y accessi bl e means t o 
per mi t  hor i zont al  adj ust ment  and l ocki ng of  t he l umi nai r e wi t hi n a 30 
degr ee ar c each si de of  t he cent er ,  and t i l t i ng and l ocki ng t he l umi nai r e 
wi t hi n a 30 degr ee ar c each si de of  ver t i cal .   Make t he l engt h of  t he 
mount i ng br acket  such t hat  t he cent er  of  t he l umi nai r e,  when hangi ng 
ver t i cal l y ,  i s  not  l ess t han 200 mm 8- i nches nor  mor e t han 600 mm 2- f eet  
f r om t he sur f ace of  t he pol e or  cr oss- ar m.   [ Pr ovi de l umi nai r e wi t h a 300 
wat t  i ncandescent  l amp t hat  pr oduces an aver age candel a not  l ess t han 
3000. ]   [ Pr ovi de l umi nai r e wi t h a 500 wat t  i ncandescent  l amp t hat  pr oduces 
an aver age candel a of  not  l ess t han 5000. ]   Pr ovi de t he uni t  wi t h an 
auxi l i ar y r ef l ect or  of  whi t e gl ossy- t ype por cel ai n enamel  or  al umi num 
r ef l ect i ng sur f ace.   Pr ovi de a compl et ed assembl y,  consi st i ng of  a 180 
degr ee cyl i ndr i cal  f r esnel  l ens and a semi cyl i ndr i cal  r ef l ect or  housi ng,  
whi ch pr oduces a hor i zont al  beam spr ead of  appr oxi mat el y 180 degr ees,  and a 
ver t i cal  beam spr ead of  appr oxi mat el y 15 t o 25 degr ees.

2. 4   MATERIALS

2. 4. 1   Cor r osi on Pr ot ect i on

2. 4. 1. 1   Al umi num Mat er i al s

[ Do not  use al umi num mat er i al  i f  i n cont act  wi t h ear t h or  concr et e.   Wher e 
al umi num conduct or s ar e connect ed t o di ssi mi l ar  met al ,  use f i t t i ngs 
conf or mi ng t o UL 486A- 486B. ]   [ Do not  use al umi num. ]

2. 4. 1. 2   Fer r ous Met al  Mat er i al s

a.   Har dwar e

Pr ovi de hot - di p gal vani zed f er r ous met al  har dwar e i n accor dance wi t h 
ASTM A153/ A153M and ASTM A123/ A123M.

b.   Equi pment

**************************************************************************
NOTE:   Speci f y a 120 hour  t est  i n a non- cor r osi ve 
envi r onment  and a 480 hour  t est  i n a cor r osi ve 
environment.

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

Pr ovi de equi pment  and component  i t ems,  i ncl udi ng but  not  l i mi t ed t o met al  
pol es and f er r ous met al  l umi nai r es not  hot - di p gal vani zed or  por cel ai n 
enamel  f i ni shed,  wi t h cor r osi on- r esi st ant  f i ni shes whi ch wi t hst and [ 120]  
[ 480]  hour s of  exposur e t o t he sal t  spr ay t est  speci f i ed i n ASTM B117 
wi t hout  l oss of  pai nt  or  r el ease of  adhesi on of  t he pai nt  pr i mer  coat  t o 
t he met al  sur f ace i n excess of  1. 6 mm 1/ 16- i nch f r om t he t est  mar k,  wi t h a 
scr i bed t est  mar k and t est  eval uat i on r at ed not  l ess t han 7 i n accor dance 
wi t h TABLE 1,  ( pr ocedur e A)  of  ASTM D1654.

Coat  cut  edges or  ot her wi se damaged sur f aces of  hot - di p gal vani zed sheet  
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st eel  or  mi l l  gal vani zed sheet  st eel  wi t h a z i nc r i ch pai nt  conf or mi ng t o 
t he manuf act ur er ' s st andar d.

2. 4. 1. 3   Finishing

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed and f i ni sh pai nt i ng 
of  i t ems onl y pr i med at  t he f act or y,  ar e as speci f i ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS.

PART 3   EXECUTI ON

3. 1   PREPARATION

3. 1. 1   Cur r ent  Si t e Condi t i ons

Ver i f y t hat  s i t e condi t i ons ar e i n agr eement  wi t h t he desi gn package.   
Repor t  al l  changes t o t he s i t e or  condi t i ons t hat  wi l l  af f ect  per f or mance 
of  t he syst em t o t he Gover nment .   Do not  t ake any cor r ect i ve act i on wi t hout  
wr i t t en per mi ssi on f r om t he Gover nment .

3. 1. 2   Exi st i ng Equi pment

Connect  t o and ut i l i ze exi st i ng l i ght i ng equi pment  and devi ces as shown.   
Make wr i t t en r equest s and obt ai n appr oval  pr i or  t o di sconnect i ng any 
cont r ol  l i nes and equi pment ,  and cr eat i ng equi pment  downt i me.   Pr oceed wi t h 
such wor k onl y af t er  r ecei v i ng Gover nment  appr oval  of  t hese r equest s.   I f  
any devi ce f ai l s  af t er  wor k has commenced on t hat  devi ce,  di agnose t he 
f ai l ur e and per f or m any necessar y cor r ect i ons t o t he equi pment .   The 
Gover nment  i s  r esponsi bl e f or  mai nt enance and r epai r  of  Gover nment  
equipment.

3. 2   INSTALLATION

I nst al l  al l  syst em component s,  i ncl udi ng gover nment  f ur ni shed equi pment ,  
and appur t enances i n accor dance wi t h t he manuf act ur er ' s i nst r uct i ons,  
I EEE C2,  and cont r act  document s.   Fur ni sh necessar y har dwar e,  f i x t ur es,  
cabl es,  wi r e,  connect or s,  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 syst em.

3. 2. 1   Encl osur e Penet r at i ons

Make encl osur e penet r at i ons f r om t he bot t om unl ess t he syst em desi gn 
r equi r es penet r at i ons f r om ot her  di r ect i ons.   Seal  al l  penet r at i ons of  
i nt er i or  encl osur es i nvol v i ng t r ansi t i ons of  condui t  f r om i nt er i or  t o 
ext er i or ,  and penet r at i ons on ext er i or  encl osur es wi t h r ubber  s i l i cone 
seal ant  t o pr ecl ude t he ent r y of  wat er .   Ter mi nat e t he condui t  r i ser  i n a 
hot - di pped gal vani zed met al  cabl e t er mi nat or .   Fi l l  t he t er mi nat or  wi t h an 
appr oved seal ant  as r ecommended by t he cabl e manuf act ur er ,  and i n such a 
manner  t hat  t he cabl e i s not  damaged.

3. 2. 2   Pr event i on of  Cor r osi on

3. 2. 2. 1   Aluminum

Do not  use al umi num i n cont act  wi t h ear t h or  concr et e,  and wher e connect ed 
t o di ssi mi l ar  met al ,  pr ot ect  wi t h appr oved f i t t i ngs and t r eat ment .
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3. 2. 2. 2   St eel  Condui t s

Do not  i nst al l  s t eel  condui t s wi t hi n concr et e s l abs- on- gr ade.   Fi el d wr ap  
st eel  condui t s i nst al l ed under gr ound or  under  s l abs- on- gr ade,  or  
penet r at i ng s l abs- on- gr ade,  wi t h 254 mi cr omet er s 0. 010 i nch t hi ck 
pi pe- wr appi ng pl ast i c t ape appl i ed wi t h a 50 per cent  over l ap,  or  pr ovi de 
wi t h a f act or y- appl i ed pl ast i c r esi n,  epoxy coat i ng.   Zi nc coat i ng may be 
omi t t ed f r om st eel  condui t  whi ch has a f act or y- appl i ed epoxy coat i ng.

3. 2. 2. 3   Col d Gal vani z i ng

Coat  f i el d wel ds and/ or  br azi ng on f act or y gal vani zed boxes,  encl osur es,  
condui t s,  et c.  wi t h a col d gal vani zed pai nt  cont ai ni ng at  l east  95 per cent  
z i nc by wei ght .

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

**************************************************************************
NOTE:   Bur y secur i t y and CCTV l i ght i ng syst em 
conduct or s i n ar eas wher e t he l i kel i hood of  damage 
t o t he conduct or s i s s l i ght .   I n ar eas wher e 
subsur f ace ut i l i t i es ar e congest ed and i n ar eas 
wher e t he chance of  acci dent al  or  i nt ent i onal  damage 
i s gr eat ,  pl ace t he secur i t y and CCTV l i ght i ng 
syst em conduct or s i n duct s.

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

Pr ovi de cabl e and al l  par t s of  t he cabl e syst em,  such as spl i ces and 
t er mi nat i ons,  r at ed not  l ess t han 600 vol t s,  wi t h t he s i ze and number  of  
conduct or s and t he number  of  cabl es as i ndi cat ed.   Pr ovi de st r anded 
conduct or s i f  l ar ger  t han No.  8 AWG.   I dent i f y each ci r cui t  by means of  
f i ber  or  nonf er r ous met al  t ags,  or  appr oved equal ,  i n each [ handhol e]  [ and]  
[ j unct i on box, ]  and at  each t er mi nal .

3. 2. 3. 1   Splices

Make spl i ces bel ow gr ade wi t h nonpr essur e- f i l l ed r esi n syst ems usi ng 
t r anspar ent ,  i nt er l ocki ng,  sel f - vent i ng,  l ongi t udi nal l y spl i t  pl ast i c 
mol ds.   Make spl i ces above gr ade wi t h seal ed i nsul at ed pr essur e connect or s 
and pr ovi de i nsul at i on and j acket  equal  t o t hat  of  t he cabl e.   I n or der  t o 
pr event  moi st ur e f r om ent er i ng t he spl i ce,  cut  back j acket s t o expose t he 
r equi r ed l engt h of  i nsul at i on bet ween t he j acket  and t he t aper ed end of  t he 
insulation.

3. 2. 3. 2   I nst al l at i on i n Duct  Li nes

I nst al l  [ gr ound]  [ gr ound and neut r al ]  conduct or s i n duct  wi t h t he 
associ at ed phase conduct or s.   Make cabl e spl i ces i n handhol es onl y.

3. 2. 4   Di r ect  Bur i al

Pr ovi de mi ni mum cover  dept h f r om t op of  cabl e t o f i ni shed gr ade 750 mm 
30- i nches f or  di r ect  bur i ed cabl e,  but  not  l ess t han t he dept h of  t he f r ost  
line.

3. 2. 4. 1   Trenching

**************************************************************************
NOTE:   Wher e soi l  does not  cont ai n r ocks or  abr asi ve 
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mat er i al ,  del et e t he r equi r ement s f or  pl aci ng 
pr ot ect i on over  t he cabl e.   Del et e pl anks i f  not  
required.

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

Excavat e t r enches t o t he dept hs r equi r ed t o pr ovi de t he mi ni mum cabl e 
cover ,  wi t h t he  bot t om of  t he t r ench smoot h and f r ee of  st ones and shar p 
obj ect s.   Wher e t he bot t om of  t he t r ench consi st s of  mat er i al  ot her  t han 
sand or  ear t h,  r emove an addi t i onal  75 mm 3- i nch l ayer  and r epl ace wi t h a 
75 mm 3- i nch l ayer  of  sand or  st one- f r ee ear t h compact ed t o t he appr oxi mat e 
densi t y of  t he sur r oundi ng f i r m soi l .   Unr eel  t he cabl es unr eel ed i n pl ace 
al ong t he s i de of  or  i n t he t r ench and car ef ul l y  pl aced on t he sand or  
ear t h bot t om.   Pul l i ng cabl es i nt o a di r ect - bur i al  t r ench f r om a f i xed r eel  
posi t i on i s not  per mi t t ed.   Wher e cabl es cr oss,  pr ovi de a separ at i on of  at  
l east  75 mm 3- i nches,  unl ess t he cabl es ar e pr ot ect ed by nonmet al l i c  
condui t  s l eeves at  t he cr ossi ng.   Make t he r adi us of  bends i n cabl es not  
l ess t han 12 t i mes t he di amet er  of  t he cabl e.   Do not  l eave t he cabl es 
under  l ongi t udi nal  t ensi on.   I nst al l  t he f i r st  l ayer  of  backf i l l ,  150 mm 
6- i nches t hi ck,  consi st i ng of  sand or  st one- f r ee ear t h.   Pl ace one- i nch 
unt r eat ed pl anks,  not  l ess t han 200 mm 8- i nches i n wi dt h,  or  appr oved equal  
pr ot ect i on,  end t o end al ong t he cabl e r un,  appr oxi mat el y 75 mm 3 i nches 
above t he cabl e.   Pl ace a 0. 127 mm 5- mi l ,  br i ght l y  col or ed pl ast i c t ape not  
l ess t han 75 mm 3- i nchesi n wi dt h and sui t abl y i nscr i bed at  not  mor e t han 3 m
 10- f eet  on cent er s,  or  ot her  appr oved di g- i n war ni ng i ndi cat i on,  
appr oxi mat el y 300 mm 12- i nches bel ow f i ni shed gr ade l evel s of  t r enches.   
Pr ovi de sel ect ed backf i l l  of  sand or  st one- f r ee ear t h t o a mi ni mum dept h of  
75 mm 3- i nches above cabl es.

3. 2. 4. 2   Requi r ement s f or  I nst al l at i on i n Duct

Wher e i ndi cat ed on dr awi ng,  i nst al l  cabl e i n duct  l i nes.   I nst al l  gr ound 
and neut r al  conduct or s i n duct  wi t h t he associ at ed phase conduct or s.   
I nst al l  segment s of  di r ect - bur i al  cabl e t hat  cr oss under  new r ai l r oad 
t r acks,  r oads,  or  pavi ng exceedi ng 1. 5 m 5 f eet  i n wi dt h,  i n pl ast i c,  or  
r ubber  duct  encased i n concr et e i n accor dance wi t h par agr aph DUCT LI NES.   
Pul l i ng of  cabl e i nt o condui t  f r om a f i xed r eel  posi t i on i s not  per mi t t ed.   
At  i nt er f aces wi t h di r ect - bur i al  cabl e,  cent er  t he di r ect - bur i al  cabl e i n 
t he ent r ance t o t he duct ,  usi ng an appr oved wat er pr oof ,  nonhar deni ng mast i c 
compound t o f aci l i t at e t he cent er i ng.   Wher e cr ossi ng exi st i ng r ai l r oad 
t r acks,  i nst al l  coat ed r i gi d st eel  condui t  under  t he t r acks,  i n l i eu of  
concr et e- encased duct ,  i n accor dance wi t h par agr aph DUCT LI NES i n 
accor dance wi t h NFPA 70 and t he r egul at i ons of  t he r ai l r oad.

3. 2. 4. 3   Locat i on of  Cabl e Spl i ces

Spl i ces i n di r ect - bur i al  cabl e ar e not  per mi t t ed i n r uns of  150 m 500 f eet  
or  l ess or  at  i nt er val s of  l ess t han 150 m 500 f eet  i n l onger  r uns except  
as r equi r ed f or  t aps.   Wher e cabl e spl i ces i n shor t er  i nt er val s ar e 
r equi r ed t o avoi d obst r uct i ons or  damage t o t he cabl e,  t he l ocat i on i s as 
appr oved.   I nst al l  cabl e spl i ces i n cabl e boxes or  concr et e handhol es.

3. 2. 4. 4   Markers

**************************************************************************
NOTE:   Mar ker s wi l l  be det ai l ed on dr awi ngs i n 
accor dance wi t h 
HREF=http://www.wbdg.org/ccb/DOD/UFC/ufc_3_550_01.pdf>UFC 
3- 550- 01,  " Ext er i or  El ect r i cal  Power  Di st r i but i on" .

**************************************************************************
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Locat e cabl e and cabl e spl i ce mar ker s near  t he ends of  cabl es,  at  each 
cabl e spl i ce,  appr oxi mat el y ever y 120 m 400 f eet  al ong t he cabl e r un,  and 
at  changes i n di r ect i on of  t he cabl e r un.   Mar ker s need not  be pl aced al ong 
cabl es l ai d i n r el at i vel y st r ai ght  l i nes bet ween l i ght i ng pol es t hat  ar e 
spaced l ess t han 120 m 400 f eet  apar t .   Pl ace mar ker s appr oxi mat el y 600 mm 
2 f eet  t o t he r i ght  of  t he cabl e or  cabl e spl i ce when f aci ng t he 
l ongi t udi nal  axi s of  t he cabl e i n t he di r ect i on of  t he el ect r i cal  l oad.   
Pr ovi de concr et e mar ker s wi t h a 28 day compr essi ve st r engt h of  17 MPa 2500 
psi  i n accor dance wi t h Sect i on[  03 30 00. 00 10 CAST- I N- PLACE CONCRETE] [  
03 35 00. 00 10 CONCRETE FI NI SHI NG] [  03 39 00. 00 10 CONCRETE CURI NG] .   
I mpr ess t he l et t er  " C"  i n t he t op of  each mar ker .

3. 2. 4. 5   War ni ng Tape

Pl ace di r ect  bur i al  cabl e bel ow a pl ast i c war ni ng t ape bur i ed i n t he same 
t r ench or  s l ot .   Pl ace a 0. 127 mm 5 mi l  br i ght l y col or ed pl ast i c t ape,  not  
l ess t han 75 mm 3 i nches i n wi dt h and sui t abl y i nscr i bed at  not  mor e t han 3 
m 10 f eet  on cent er s wi t h a cont i nuous met al l i c  backi ng and a 
cor r osi on- r esi st ant  0. 0254 mm 1 mi l  met al l i c  f oi l  cor e t o per mi t  easy 
l ocat i on of  t he bur i ed cabl e,  appr oxi mat el y 300 mm 12 i nches bel ow f i ni shed 
grade.

3. 2. 5   Messenger  Cabl e

3. 2. 5. 1   Installation

**************************************************************************
NOTE:   Ver i f y l ocal  el ect r i cal  i nst al l at i on 
r equi r ement s t o det er mi ne i f  new gr oundi ng 
conduct or s and el ect r odes ar e r equi r ed at  each 
messenger  cabl e gr ound connect i on.

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

At t ach messenger  t o pol es wi t h appr oved cl amps, wi t h not  l ess t han 15. 9 mm 
5/ 8 i nch t hr ough bol t s.   Do not  exceed 30 per cent  of  messenger  cabl e r at ed 
t ensi oni ng r at ed br eaki ng st r engt h under  16 degr ees C 60 degr ees F 
condi t i ons of  no i ce and no wi nd.   St r ess messenger s t o a t ensi on hi gher  
t han t he f i nal  t ensi on i n or der  t o pr est r et ch t he cabl e,  so t hat  when t he 
messenger  i s dead- ended under  i t s  f i nal  t ensi on and sag,  t her e i s mi ni mum 
var i at i on f r om t he cal cul at ed val ues.

3. 2. 5. 2   Gr oundi ng and Bondi ng Connect i ons

Gr ound messenger s and guy at  cor ner s,  dead- ends,  and ent r ances t o each 
f aci l i t y .   Gr ound at  i nt er val s not  exceedi ng 300 m 1000 f eet .   [ Pr ovi de new 
gr oundi ng conduct or s and el ect r odes at  each gr ound connect i on. ]  [ Wher e 
gr oundi ng connect i ons ar e made i n t he v i c i ni t y of  exi st i ng gr oundi ng 
conduct or s and el ect r odes,  t he gr oundi ng connect i on may be made by a bol t ed 
or  wel ded connect i on t o t he exi st i ng gr oundi ng conduct or . ]   Fusi on wel d 
connect i ons bel ow gr ade.   Fusi on wel d connect i ons above gr ade or  use UL 467 
appr oved connect or s.

3. 2. 5. 3   Gr oundi ng Conduct or s and El ect r odes

Pr ovi de sof t  dr awn copper  gr ound conduct or s,  havi ng a cur r ent  capaci t y of  
at  l east  20 per cent  of  t hat  of  t he messenger  t o whi ch i t  i s  connect ed,  no 
smal l er  t han No.  6 AWG.   Connect  t he gr ound conduct or  t o a gr ound r od of  
[ copper  c l ad st eel  conf or mi ng t o UL 467]  [ z i nc coat ed st eel  conf or mi ng t o 
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I EEE C135. 30]  [ sol i d st ai nl ess st eel ]  not  l ess t han [ 15. 9]  [ 19. 1]  mm [ 5/ 8]  
[ 3/ 4]  i nch i n di amet er  by [ 2. 4]  [ 3. 1]  m [ 8]  [ 10]  f eet  i n l engt h.   Af t er  
i nst al l at i on i s compl et ed,  ensur e t hat  t he t op of  t he gr ound i s 
appr oxi mat el y 300 mm 1 f oot  bel ow f i ni shed gr ade.   Pr ot ect  t he gr ound 
conduct or  by hal f - r ound wood,  pl ast i c,  or  f i ber  mol di ng f r om t he gr ound t o 
a poi nt  at  l east  2. 4 m 8 f eet  above t he gr ound.

3. 2. 5. 4   Gr ound Resi st ance Test i ng

Measur e t he r esi st ance t o gr ound usi ng t he f al l - of - pot ent i al  met hod 
descr i bed i n I EEE 81.   Do not  exceed 25 ohms maxi mum r esi st ance under  
nor mal l y dr y condi t i ons.   Whenever  t he r equi r ed gr ound r esi st ance i s not  
met ,  pr ovi de addi t i onal  el ect r odes,  [ i nt er connect ed wi t h gr oundi ng 
conduct or s]  [ as i ndi cat ed] ,  t o achi eve t he speci f i ed gr ound r esi st ance.   
Pr ovi de  addi t i onal  el ect r odes [ up t o t hr ee [ [ 2. 4]  [ 3]  m [ 8]  [ 10]  f eet ]  
l ong spaced a mi ni mum of  3 m 10 f eet  apar t ]  [ as a s i ngl e ext ensi on t ype 
r od,  [ [ 15. 9]  [ 19. 1]  mm [ 5/ 8]  [ 3/ 4]  i nch]  i n di amet er ,  up t o 9. 1 m 30 f eet  
l ong [ dr i ven per pendi cul ar  t o gr ade]  [ coupl ed and dr i ven wi t h t he f i r st  
r od] ] .   I n hi gh gr ound r esi st ance,  UL l i s t ed chemi cal l y char ged gr ound r ods 
may be used.   I f  t he r esul t ant  r esi st ance exceeds 25 ohms measur ed not  l ess 
t han 48 hour s af t er  r ai nf al l ,  not i f y  t he Cont r act i ng Of f i cer  i mmedi at el y.

3. 2. 6   Aer i al  Cabl e Spl i ces

Make spl i ces i n aer i al  cabl e wi t hi n 900 mm 3 f eet  of  a pol e and pl ace 
i nsi de a wat er t i ght  encl osur e.   For m dr i p l oops at  t he cabl e ent r ance t o 
t he encl osur e.   Pl ace l ashi ng c l amps wi t hi n 300 mm 12 i nches of  t he 
enclosure.

3. 2. 7   Lashi ng Wi r e

Wi nd l ashi ng wi r e t i ght l y ar ound bot h t he communi cat i on cabl e and t he 
messenger  cabl e by machi ne met hods,  wi t h a mi ni mum of  one t ur n per  355. 6 
l i near  mm 14 l i near  i nches and not  l ess t han t he number  of  t ur ns per  l i near  
met er f oot  t hat  i s  r ecommended by t he cabl e manuf act ur er  f or  t he di st ance 
bet ween cabl e suppor t  poi nt s and t he combi ned i ce and wi nd l oadi ng and 
ext r eme wi nd l oadi ng shown or  nor mal l y encount er ed f or  t he i nst al l ed 
l ocat i on.   Pl ace l ashi ng c l amps at  al l  pol es and spl i ces.

3. 2. 8   St r ess Loops

For m l oops i n t he aer i al  cabl e at  al l  poi nt s of  connect i on and at  al l  pol es 
t o pr event  damage f r om t her mal  st r ess and wi nd l oadi ng.   Pr ot ect  aer i al  
cabl e f r om chaf i ng and physi cal  damage wi t h t he use of  spi r al  cut  t ubi ng 
and PVC t ape,  or  pl ast i c s l eeves.

3. 2. 9   Connect i ons t o Bui l di ngs

**************************************************************************
NOTE:   Wher e t hi s gui de speci f i cat i on i s used f or  
i nst al l at i on of  a secur i t y and CCTV l i ght i ng syst em 
i n an exi st i ng f aci l i t y ,  del et e t he r ef er ence t o 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM and 
i ncor por at e per t i nent  par agr aphs f r om t he r ef er enced 
gui de speci f i cat i on.

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

Ext end cabl es i nt o t he var i ous bui l di ngs as i ndi cat ed and pr oper l y connect  
t o t he i ndi cat ed equi pment .   [ Pr ovi de empt y]  [ Empt y]  condui t s t o t he 
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i ndi cat ed equi pment  f r om a poi nt  1. 5 m 5 f eet  out s i de t he bui l di ng wal l  and 
600 mm 2 f eet  bel ow f i ni shed gr ade [ ar e speci f i ed i n Sect i on 26 20 00 
I NTERI OR DI STRI BUTI ON SYSTEM] .   Af t er  i nst al l at i on of  cabl es,  seal  condui t s 
t o pr event  moi st ur e or  gases f r om ent er i ng t he bui l di ng.

3. 2. 10   Duct  Li nes

3. 2. 10. 1   Requirements

Pr ovi de t he number s and si ze of  duct s as i ndi cat ed,  l ayi ng duct  l i nes wi t h 
a mi ni mum sl ope of  100 mm/ 30 m 4 i nches/ 100 f eet .   Dependi ng on t he cont our  
of  t he f i ni shed gr ade,  t he hi gh poi nt  may be at  a t er mi nal ,  a manhol e,  a 
handhol e,  or  bet ween manhol es or  handhol es.   Shor t  r adi us manuf act ur ed 90 
degr ee duct  bends may be used onl y f or  pol e or  equi pment  r i ser s,  unl ess 
speci f i cal l y  i ndi cat ed as accept abl e.   The mi ni mum manuf act ur ed bend r adi us 
i s 450 mm 18 i nches f or  duct s of  l ess t han 80 mm 3 i nches i n di amet er ,  and 
900 mm 36 i nches f or  duct  80 mm 3 i nches or  gr eat er  i n di amet er ;  f or  l ong 
sweep bends use a mi ni mum r adi us of  7. 6 m 25 f eet  f or  a change of  di r ect i on 
of  mor e t han 5 degr ees,  ei t her  hor i zont al l y  or  ver t i cal l y .   Bot h cur ved and 
st r ai ght  sect i ons may be used t o f or m l ong sweep bends, wi t h a maxi mum cur ve 
of  30 degr ees usi ng manuf act ur ed bends.   Pr ovi de duct s wi t h end bel l s when 
duct  l i nes t er mi nat e i n manhol es or  handhol es.

3. 2. 10. 2   Treatment

Keep duct s c l ean of  concr et e,  di r t ,  or  f or ei gn subst ances dur i ng 
const r uct i on.   Make f i el d cut s r equi r i ng t aper s wi t h pr oper  t ool s and mat ch 
f act or y t aper s.   Use a coupl i ng r ecommended by t he duct  manuf act ur er  when 
an exi st i ng duct  i s  connect ed t o a duct  of  di f f er ent  mat er i al  or  shape.   
St or e duct s t o avoi d war pi ng and det er i or at i on wi t h ends suf f i c i ent l y 
pl ugged t o pr event  ent r y of  any wat er  or  sol i d subst ances.   Thor oughl y 
c l ean duct s bef or e i nst al l at i on.   St or e pl ast i c duct s on a f l at  sur f ace and 
pr ot ect ed f r om t he di r ect  r ays of  t he sun.

3. 2. 10. 3   Concr et e Encasement

**************************************************************************
NOTE:   For  cr ossi ngs of  exi st i ng r ai l r oads and 
ai r f i el d pavement s gr eat er  t han 15. 2 m 50 f eet  i n 
l engt h,  use t he pr e- dr i l l i ng met hod or  t he 
j ack- and- sl eeve met hod.

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

Pr ovi de duct s r equi r i ng concr et e encasement s i n compl i ance wi t h NFPA 70, 
except  f or  el ect r i cal  duct  bank conf i gur at i ons f or  duct s 150 mm 6 i nches i n 
di amet er ,  whi ch ar e det er mi ned by cal cul at i on and as shown on t he 
dr awi ngs.   Pr ovi de monol i t hi c const r uct i on of  duct  l i ne encasement s.   Wher e 
a connect i on i s made t o a pr evi ousl y pour ed encasement ,  bond or  dowel  t he 
new encasement  t o t he exi st i ng encasement .   At  any poi nt ,  except  r ai l r oad 
and ai r f i el d cr ossi ngs,  make t ops of  concr et e encasement s not  l ess t han t he 
cover  r equi r ement s l i s t ed i n NFPA 70.   At  r ai l r oad and ai r f i el d cr ossi ngs,  
encase duct  l i nes wi t h concr et e and r ei nf or ce as i ndi cat ed t o wi t hst and 
speci f i ed sur f ace l andi ngs.   Make t ops of  concr et e encasement  not  l ess t han 
1. 5 m 5 f eet  bel ow t ops of  r ai l s  or  ai r f i el d pavi ng unl ess ot her wi se 
i ndi cat ed.   Wher e duct s ar e j acked under  exi st i ng pavement ,  i nst al l  r i gi d 
st eel  condui t .   To pr ot ect  t he cor r osi on- r esi st ant  condui t  coat i ng,  
pr e- dr i l l i ng or  i nst al l i ng condui t  i nsi de a l ar ger  i r on pi pe s l eeve 
( j ack- and- sl eeve)  i s  r equi r ed.   For  cr ossi ngs of  exi st i ng r ai l r oads and 
ai r f i el d pavement s gr eat er  t han 15 m 50 f eet  i n l engt h,  use t he 
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pr e- dr i l l i ng met hod or  t he j ack- and- sl eeve met hod.   Use separ at or s or  
spaci ng bl ocks of  st eel ,  concr et e,  pl ast i c,  or  a combi nat i on of  t hese 
mat er i al s pl aced not  mor e t han 1. 2 m 4 f oot  on cent er s.   Secur el y anchor  
duct s t o pr event  movement  dur i ng t he pl acement  of  concr et e,  and st agger  
j oi nt s at  l east  150 mm 6 i nches ver t i cal l y .

3. 2. 10. 4   Non- encased Di r ect - Bur i al

**************************************************************************
NOTE:   Speci f y cover  r equi r ement s i n accor dance wi t h 
NFPA 70 and ANSI  C2.   Speci f y f r ost  l i ne dept h.

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

I nst al l  t op of  duct  l i nes bel ow t he f r ost  l i ne dept h of  [ _____]  mm i nches,  
but  not  l ess t han [ _____]  mm i nches bel ow f i ni shed gr ade and i nst al l  wi t h a 
mi ni mum of  75 mm 3 i nches of  ear t h ar ound each duct ,  except  t hat  bet ween 
adj acent  el ect r i c  power  and communi cat i on duct s,  300 mm 12 i nches of  ear t h 
i s r equi r ed.   Gr ade bot t om of  t r enches t owar d manhol es or  handhol es,  smoot h 
and f r ee of  st ones,  sof t  spot s,  and shar p obj ect s.   Wher e bot t oms of  
t r enches ar e compr i sed of  mat er i al s ot her  t han sand,  pl ace a 75 mm 3 i nch 
l ayer  of  sand f i r st  and compact  t o appr oxi mat e densi t i es of  sur r oundi ng 
f i r m soi l  bef or e i nst al l i ng duct s.   Ver t i cal l y  st agger  j oi nt s i n adj acent  
t i er s of  duct  at  l east  150 mm 6 i nches,  wi t h t he f i r st  150 mm 6 i nch l ayer  
of  backf i l l  cover  of  compact ed sand as pr evi ousl y speci f i ed.   Backf i l l  and 
compact  t he r est  of  t he excavat i on i n 75 t o 150 mm3 t o 6 i nch l ayer s.   Hol d 
duct  banks i n al i gnment  wi t h ear t h;  however ,  use a wooden f r ame or  
equi val ent  f or ms t o hol d duct s i n al i gnment  pr i or  t o backf i l l i ng f or  hi gh 
t i er ed banks.

3. 2. 10. 5   I nst al l at i on of  Coupl i ngs

Make j oi nt s i n each t ype of  duct  i n accor dance wi t h t he manuf act ur er ' s 
r ecommendat i on f or  t he par t i cul ar  t ype of  duct  and coupl i ng sel ect ed and as 
appr oved.   Make duct  j oi nt s by br ushi ng a pl ast i c sol vent  on i nsi des of  
pl ast i c coupl i ng f i t t i ngs and on out s i des of  duct  ends,  t hen s l i p each duct  
and f i t t i ng t oget her  wi t h a qui ck 1/ 4 t ur n t o set  t he j oi nt  t i ght l y .

3. 2. 10. 6   Concrete

Pr ovi de concr et e wor k as speci f i ed i n Sect i on [ 03 30 00. 00 10 CAST- I N- PLACE 
CONCRETE] [  03 35 00. 00 10 CONCRETE FI NI SHI NG] [  03 39 00. 00 10 CONCRETE 
CURI NG] ,  wi t h pl ai n concr et e st r engt h of ,  17 MPa 2500 psi  at  28 days,  and 
r ei nf or ced concr et e st r engt h of  21 MPa 3000 psi  at  28 days.   Pr ovi de 
monol i t hi c duct  l i ne encasement  const r uct i on.   Wher e a connect i on i s made 
t o an exi st i ng duct  l i ne,  bond t he concr et e encasement  or  dowel  t o t he 
exi st i ng encasement .

3. 2. 10. 7   Duct  Li ne Mar ker s

Pr ovi de duct  l i ne mar ker s [ as i ndi cat ed]  [ at  t he ends of  l ong duct  l i ne 
st ubout s or  f or  ot her  duct  l ocat i ons t hat  ar e i ndet er mi nat e because of  duct  
cur vat ur e or  t er mi nat i ons at  compl et el y bel ow- gr ade st r uct ur es] .   I n 
addi t i on t o mar ker s,  pl ace a 0. 127 mm 5 mi l  br i ght l y col or ed pl ast i c t ape,  
not  l ess t han 75 mm 3 i nches i n wi dt h and sui t abl y i nscr i bed at  not  mor e 
t han 3 m 10 f eet  on cent er s wi t h a cont i nuous met al l i c  backi ng and a 
cor r osi on- r esi st ant  0. 0254 mm 1 mi l  met al l i c  f oi l  cor e t o per mi t  easy 
l ocat i on of  t he duct  l i ne,  appr oxi mat el y 300 mm 12 i nches bel ow f i ni shed 
gr ade l evel s of  such l i nes.
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3. 2. 11   Handholes

Det er mi ne t he exact  l ocat i ons af t er  car ef ul l y  consi der i ng t he l ocat i ons of  
ot her  ut i l i t i es,  gr adi ng,  and pavi ng.   Secur e appr oval  of  exact  bef or e 
const r uct i on i s st ar t ed.

3. 2. 11. 1   Construction

Const r uct  handhol es as i ndi cat ed on dr awi ngs,  i ncl udi ng appur t enances,  wi t h 
t op,  wal l s,  and bot t om consi st i ng of  r ei nf or ced concr et e.   Pr ovi de 
monol i t hi c wal l s  and bot t om.   Pr ovi de 21 MPa 3000 psi  concr et e at  28 days.   
Pr ecast  concr et e handhol es havi ng t he same st r engt h and i nsi de di mensi ons 
as cast - i n- pl ace concr et e handhol es may be used.   I n paved ar eas,  make t he 
t op of  ent r ance cover s f l ush wi t h t he f i ni shed sur f ace of  t he pavi ng.   I n 
unpaved ar eas,  set  t he t op of  ent r ance cover s appr oxi mat el y 13 mm 1/ 2 i nch 
above t he f i ni shed gr ade.   Wher e f i ni shed gr ades ar e i n cut  ar eas,  i nst al l  
unmor t ar ed br i ck bet ween t he t op of  handhol e and ent r ance f r ame t o 
t empor ar i l y  el evat e t he ent r ance cover  t o exi st i ng gr ade l evel .   Wher e duct  
l i nes ent er  wal l s,  t he sect i ons of  duct  may be cast  i n t he concr et e or  may 
ent er  t he wal l  t hr ough a sui t abl e openi ng.   Caul k t he openi ngs ar ound 
ent er i ng duct  l i nes t i ght  wi t h l ead wool  or  ot her  appr oved mat er i al .

3. 2. 11. 2   Appurtenances

Pr ovi de t he f ol l owi ng appur t enances f or  each handhol e.

3. 2. 11. 3   Cabl e Pul l i ng- i n I r ons

I nst al l  a cabl e pul l i ng- i n i r on i n t he wal l  opposi t e each duct  l i ne 
entrance.

3. 2. 11. 4   Gr ound Rods

I n each handhol e,  at  a conveni ent  poi nt  c l ose t o t he wal l ,  dr i ve a gr ound 
r od conf or mi ng t o par agr aph GROUNDI NG CONDUCTORS AND ELECTRODES,  i nt o t he 
ear t h bef or e t he f l oor  i s  pour ed;  wi t h appr oxi mat el y 100 mm 4 i nches of  t he 
gr ound r od ext endi ng above t he f l oor  af t er  pour i ng.   When pr ecast  concr et e 
uni t s ar e used,  t he t op of  t he gr ound r od may be bel ow t he f l oor ;  br i ng a 
No.  1/ 0 AWG copper  gr ound conduct or  i nsi de t hr ough a wat er t i ght  s l eeve i n 
t he wal l .

3. 2. 12   Lighting

**************************************************************************
NOTE:   Fol l owi ng a power  out age,  a mi ni mum of  10. 8 
l ux ( 1 f oot  candl e)  at  gr ade wi t hi n 30 seconds i s 
r equi r ed.   Requi r ement  may be met  by i ncl udi ng dual  
r e- st r i ke el ement  l amps f or  i nst ant  r e- st r i ke,  usi ng 
i ncandescent  f i x t ur es f or  backup l i ght i ng or  by 5 
mi nut e UPS t o al l ow st andby power  t o pi ckup l i ght i ng 
l oads.   When t he asset  bei ng pr ot ect ed j ust i f i es t he 
addi t i onal  cost ,  i nt er l eavi ng of  power  c i r cui t s 
shoul d be consi der ed f or  addi t i onal  secur i t y and 
r el i abi l i t y .   When i nt er l eavi ng i s used,  t he l oss of  
any one ci r cui t  shoul d not  s i gni f i cant l y r educe t he 
v i sual  det ect i on of  i nt r uder s.   I nt er l eavi ng may 
al so be usef ul  i n r educi ng t he power  demand f or  
backup power  sour ces.

**************************************************************************
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3. 2. 12. 1   Lamps

Del i ver  l amps of  t he pr oper  t ype,  wat t age,  and vol t age r at i ng t o t he 
pr oj ect  i n t he or i gi nal  cont ai ner s and i nst al l  i n t he f i x t ur es j ust  bef or e 
compl et i on of  t he pr oj ect .

3. 2. 12. 2   Fi xt ur e I nst al l at i on

I nst al l  s t andar d f i x t ur es as det ai l ed on St andar d Det ai l  No.  40- 06- 04,  
Sheet  Nos.  [ _____]  [ _____] [ ,  whi ch accompany and f or m a par t  of  t hi s  
speci f i cat i on] .   Pr ovi de speci al  f i x t ur es as i ndi cat ed on dr awi ngs.   
I l l ust r at i ons shown [ on t hese sheet s or ]  on t he dr awi ngs ar e i ndi cat i ve of  
t he gener al  t ype desi r ed and ar e not  i nt ended t o r est r i c t  sel ect i on of  
f i x t ur es t o any par t i cul ar  manuf act ur er .   Fi xt ur es of  s i mi l ar  desi gn,  
equi val ent  l i ght - di st r i but i on and br i ght ness char act er i st i cs,  and equal  
f i ni sh and qual i t y  ar e accept abl e as appr oved.

a.   Accessor i es

I nst al l  accessor i es such as st r aps,  mount i ng pl at es,  ni ppl es,  or  br acket s 
as r equi r ed f or  pr oper  i nst al l at i on.

b.   I n- Li ne Fuses

Pr ovi de an i n- l i ne f use f or  each f i x t ur e.

c.   Speci al  Fi xt ur es

The t ypes of  speci al  f i x t ur es ar e desi gnat ed by l et t er s and number s.   For  
exampl e,  SP- 1 denot es speci al  t ype 1.

3. 2. 13   Tr ansf or mer  I nst al l at i on

I nst al l  t r ansf or mer s f or  l i ght i ng f i x t ur es on [ al umi num]  [ or  st eel ]  [ or  
concr et e]  pol es i n t he t r ansf or mer  base.   Pr ovi de a t r ansf or mer  base f or  
pol es t hat  r equi r e t r ansf or mer s.   Secur el y mount  t r ansf or mer s t o st eel  
suppor t i ng pl at es and bol t  t o wood pol es.

3. 2. 14   CCTV Al ar m I nt er f ace

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  assessment  i nf r ar ed 
l i ght s ar e not  used.   Det er mi ne t he number  of  al ar m 
i nput s needed f or  t he al ar m i nt er f ace.   Cal cul at e 
t he per cent age of  expansi on f or  f ut ur e needs,  and 
det er mi ne i f  10 per cent  i s  adequat e.

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

Fur ni sh and i nst al l  an al ar m i nt er f ace wi t h t he l i ght i ng cont r ol  syst em,  
compat i bl e wi t h t he CCTV al ar m annunci at i on syst em.   Moni t or  al ar m cl osur es 
f or  pr ocessi ng by t he syst em CPU wi t h t he al ar m.   Pr ovi de al ar m i nput s t o 
t he al ar m i nt er f ace by r el ay cont act  or  t hr ough an TIA-232  i nt er f ace,  
modul ar  and al l owi ng f or  syst em expansi on.   Conf i gur e t he al ar m i nt er f ace 
t o be i nst al l ed at  t he s i t e t o handl e [ _____]  al ar m poi nt s,  wi t h an 
expansi on capabi l i t y  of  not  l ess t han [ 10]  [ _____]  per cent .   Pr ovi de an 
out put  t o act uat e a v i deo r ecor der .
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3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   Test  f or  CCTV Assessment  Li ght i ng

**************************************************************************
NOTE:   Omi t  t hi s  par agr aph i f  t he l i ght i ng i s not  
used f or  CCTV Assessment .

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

Submi t  CCTV assessment  l i ght i ng t est  pr ocedur es and r epor t s.   Af t er  r ecei pt  
by t he Cont r act or  of  wr i t t en appr oval  of  t he t est  pr ocedur es,  schedul e t he 
t est s.   Del i ver  t he f i nal  t est  pr ocedur es r epor t  af t er  compl et i on of  t he 
tests.

Per f or m si t e t est i ng and adj ust ment  of  t he compl et ed CCTV l i ght i ng,  i n 
conj unct i on wi t h Sect i on 28 10 05 ELECTRONI C SECURI TY SYSTEM ACCEPTANCE 
TESTI NG.   Pr ovi de per sonnel ,  equi pment ,  i nst r ument at i on,  and suppl i es 
necessar y t o per f or m t est i ng.   Gi ve wr i t t en not i f i cat i on of  pl anned t est i ng 
t o t he Gover nment  at  l east  14 days pr i or  t o t he t est .   I n t he t est  
pr ocedur es,  expl ai n,  i n det ai l ,  s t ep- by- st ep act i ons and expect ed r esul t s 
demonst r at i ng compl i ance wi t h t he r equi r ement s of  t he speci f i cat i on.   Do 
not  gi ve not i ce unt i l  af t er  r ecei v i ng wr i t t en appr oval  of  t he speci f i c  t est  
pr ocedur es.   Use t he t est  r epor t s t o document  r esul t s of  t he t est s.   
Del i ver  t he r epor t s t o t he Gover nment  wi t hi n 7 days af t er  compl et i on of  
each t est .

3. 3. 2   Oper at i ng Test

Submi t  oper at i ng t est  pr ocedur es and r epor t s f or  t he oper at i ng t est  t o t he 
Cont r act i ng Of f i cer  f or  appr oval .   Af t er  r ecei pt  of  wr i t t en appr oval  of  t he 
t est  pr ocedur es,  schedul e t he t est s.   Del i ver  t he f i nal  Oper at i ng Test  
pr ocedur es r epor t  af t er  compl et i on of  t he t est s.

Af t er  t he i nst al l at i on i s compl et ed and at  such t i me as t he Cont r act i ng 
Of f i cer  may di r ect ,  conduct  an oper at i ng t est  f or  appr oval ,  i n t he pr esence 
of  t he Cont r act i ng Of f i cer .   Demonst r at e t hat  t he equi pment  oper at es i n 
accor dance wi t h t he r equi r ement s speci f i ed.   Fur ni sh i nst r ument s and 
per sonnel  r equi r ed f or  t he t est   The Gover nment  wi l l  f ur ni sh t he necessar y 
el ect r i c  power .

3. 3. 3   Gr ound Resi st ance Measur ement s

Submi t  t he measur ed r esi st ance t o gr ound of  each separ at e gr oundi ng 
i nst al l at i on, i n wr i t i ng,  i ndi cat i ng t he l ocat i on of  t he r ods,  t he 
r esi st ance of  t he soi l  i n ohms per  mi l l i met er  and t he soi l  condi t i ons at  
t he t i me t he measur ement s wer e made.

Measur e t he r esi st ance t o gr ound by t he f al l - of - pot ent i al  met hod descr i bed 
in I EEE 81.

3. 4   CLOSEOUT ACTI VI TI ES

3. 4. 1   Oper at i ons and Mai nt enance Manual s

Submi t  a dr af t  copy of  t he oper at i on and mai nt enance manual s,  pr i or  t o 
begi nni ng t he t est s f or  use dur i ng s i t e t est i ng.   Submi t  f i nal  copi es of  
t he manual s as speci f i ed bound i n har dback,  l oose- l eaf  bi nder s,  wi t hi n 30 
days af t er  compl et i ng t he f i el d t est .   Updat e t he dr af t  copy used dur i ng 
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si t e t est i ng wi t h any changes r equi r ed,  pr i or  t o f i nal  del i ver y of  t he 
manual s.   I dent i f y each manual ' s cont ent s on t he cover .   I ncl ude  names,  
addr esses,  and t el ephone number s of  each subcont r act or  i nst al l i ng equi pment  
and syst ems,  and near est  ser vi ce r epr esent at i ves f or  each i t em of  equi pment  
f or  each syst em.   Pr ovi de t he manual s wi t h a t abl e of  cont ent s and t ab 
sheet s.   Pl ace t ab sheet s at  t he begi nni ng of  each chapt er  or  sect i on and 
at  t he begi nni ng of  each appendi x.   I ncl ude,  upon del i ver y of  t he f i nal  
copi es,  modi f i cat i ons made dur i ng i nst al l at i on checkout  and accept ance.

3. 4. 2   Recor d Dr awi ngs

Mai nt ai n and keep up t o dat e,  a separ at e set  of  dr awi ngs,  el ement ar y 
di agr ams and wi r i ng di agr ams of  t he l i ght i ng t o be used f or  " r ecor d"  
dr awi ngs,  showi ng al l  changes and addi t i ons t o t he l i ght i ng syst em.   I n 
addi t i on t o bei ng compl et e and accur at e,  keep t hi s  set  of  dr awi ngs separ at e 
and do not  use f or  i nst al l at i on pur poses.   Upon compl et i on of  t he r ecor d 
dr awi ngs,  a r epr esent at i ve of  t he Gover nment  wi l l  r evi ew t he as- bui l t  wor k 
wi t h t he Cont r act or .   I f  t he as- bui l t  wor k i s not  compl et e,  t he Cont r act or  
wi l l  be so advi sed and compl et e t he wor k as r equi r ed.

        - -  End of  Sect i on - -
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