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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  ai r f i el d l i ght i ng i ncl udi ng 
t r ansf or mer s,  l i ght  f i x t ur es,  under gr ound wi r i ng,  
cont r ol s,  r egul at or s,  and al l  ot her  associ at ed 
equipment.

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) .

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

**************************************************************************
NOTE:   Dependi ng on t he speci f i c  appl i cat i on,  
addi t i onal  t echni cal  sect i ons wi l l  pr obabl y have t o 
be added t o t he pr oj ect  speci f i cat i on.   The 
const r uct i on dr awi ngs and speci f i cat i ons est abl i sh 
t he scope f or  t he const r uct i on pr oj ect .  El ect r i cal  
dr awi ngs shal l  i ncl ude:  a l egend dedi cat ed t o t he 
ai r f i el d l i ght i ng f i x t ur es;  an ai r f i el d map 
depi ct i ng r unways,  and el ect r i cal  vaul t s;  demol i t i on 
pl ans,  s i ngl e l i ne el ect r i cal  r i ser  di agr ams,  
schemat i c di agr ams f or  f i x t ur e wi r i ng,  condui t  and 
duct  bank schedul es;  cabl e schedul e,  and a f i x t ur e 
schedul e;  and const r uct i on i nst al l at i on det ai l s  f or  
each ai r f i el d l i ght i ng f i x t ur e. Wher e an opt i on i s 
gi ven f or  mi l i t ar y and FAA speci f i cat i ons,  t he 
el ect r i cal  desi gner  of  t he speci f i c  pr oj ect  shal l  
det er mi ne i f  t he pr oj ect  r equi r es  a mi l i t ar y 
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speci f i cat i on component  wi t hout  opt i on f or  t he FAA 
speci f i cat i on.   Wher e t he wor ds " as i ndi cat ed, "  " as 
speci f i ed, "  " unl ess speci f i ed ot her wi se, "  " when 
speci f i ed, "  or  s i mi l ar  wor ds ar e used,  t he desi gner  
shal l  ensur e t hat  t he appr opr i at e r equi r ement s ar e 
i ncl uded i n t he pr oj ect  dr awi ngs or  speci f i cat i ons.   
The dr awi ngs shoul d show new por t i ons of  t he wor k on 
exi st i ng ai r f i el ds and shoul d i ndi cat e c l ear l y t he 
exi st i ng wi r es,  cabl es,  duct s,  and equi pment  as 
appl i cabl e.   The desi gner  shoul d r ef er  t o t he NAVAI R 
51- 50AAA- 2,  " Gener al  Requi r ement s f or  Shor e Based 
Ai r f i el d Mar ki ng and Li ght i ng. "   El ect r i cal  Desi gner  
shal l  speci f y Pr i mar y t ype I  or  Secondar y t ype I I  
Cl ass A or  Cl ass B el ect r i cal  cabl e syst em.   
Desi gner  must  speci f y FAA st y l e f or  t he 
cabl e/ r ecept acl e syst em.   Connect or s shal l  be 
cer t i f i ed by ETL.

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

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
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 B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM B3 ( 2013)  St andar d Speci f i cat i on f or  Sof t  or  
Anneal ed Copper  Wi r e
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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 C603 ( 2014)  Ext r usi on Rat e and Appl i cat i on Li f e 
of  El ast omer i c Seal ant s

ASTM C639 ( 2001;  R 2011)  Rheol ogi cal  ( Fl ow)  
Pr oper t i es of  El ast omer i c Seal ant s

ASTM C661 ( 2015)  I ndent at i on Har dness of  
El ast omer i c- Type Seal ant s by Means of  a 
Durometer

ASTM C679 ( 2003;  E 2009;  R 2009)  Tack- Fr ee Ti me of  
El ast omer i c Seal ant s

ASTM C719 ( 2014)  Adhesi on and Cohesi on of  
El ast omer i c Joi nt  Seal ant s Under  Cycl i c 
Movement  ( Hockman Cycl e)

ASTM C792 ( 2004;  R 2008)  Ef f ect s of  Heat  Agi ng on 
Wei ght  Loss,  Cr acki ng,  and Chal k i ng of  
El ast omer i c Seal ant s

ASTM C793 ( 2005;  R 2017)  St andar d Test  Met hod f or  
Ef f ect s of  Labor at or y Accel er at ed 
Weat her i ng on El ast omer i c Joi nt  Seal ant s

ASTM D1248 ( 2012)  St andar d Speci f i cat i on f or  
Pol yet hyl ene Pl ast i cs Ext r usi on Mat er i al s 
f or  Wi r e and Cabl e

ASTM D1535 ( 2014)  Speci f y i ng Col or  by t he Munsel l  
System

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

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

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

I EEE 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. 11 ( 2012)  St andar d f or  Met al - Oxi de Sur ge 
Ar r est er s f or  Al t er nat i ng Cur r ent  Power  
Ci r cui t s ( >1kV)

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
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C37. 44 ( 1981;  R 1992)  Speci al  f or  Di st r i but i on 
Oi l  Cut out s and Fuze Li nks

NEMA I CS 4 ( 2015)  Appl i cat i on Gui del i ne f or  Ter mi nal  
Blocks

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 2 ( 2013)  St andar d f or  El ect r i cal  Pol yvi nyl  
Chl or i de ( PVC)  Condui t

NEMA TC 3 ( 2016)  Pol yvi nyl  Chl or i de ( PVC)  Fi t t i ngs 
f or  Use Wi t h Ri gi d PVC Condui t  and Tubi ng

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 WC 3 ( 1992;  Rev 1 1994)  Rubber - I nsul at ed Wi r e 
and Cabl e f or  t he Tr ansmi ssi on and 
Di st r i but i on of  El ect r i cal  Ener gy

NEMA WC 7 ( 1988;  Rev 3 1996)  
Cross-Linked-Thermosetting-Polyethylene-Insulated 
Wi r e and Cabl e f or  t he Tr ansmi ssi on and 
Di st r i but i on of  El ect r i cal  Ener gy

NEMA WC 8 ( 1988;  Rev 3 1996)  
Et hyl ene- Pr opyl ene- Rubber - I nsul at ed Wi r e 
and Cabl e f or  t he Tr ansmi ssi on and 
Di st r i but i on of  El ect r i cal  Ener gy

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)  Nat i onal  El ect r i cal  Code

NFPA 70B ( 2016)  Recommended Pr act i ce f or  El ect r i cal  
Equi pment  Mai nt enance

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 1 ( 2015)  Sol vent  Cl eani ng

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS5351 ( 1987;  Rev F;  R 2006)  St eel  Cast i ngs,  
Sand,  Cor r osi on and Moder at e Hear  
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Resi st ant ,  13Cr ,  Nor mal i zed and Temper ed

U. S.  DEPARTMENT OF AGRI CULTURE ( USDA)

RUS Bul l  1751F- 205 ( 1987)  Fi l l ed Tel ephone Cabl es ( PE- 39)

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-5904 ( 2010;  Rev E;  Not i ce 1 2015)  Li ght ,  Runway 
Mar ker ,  El evat ed,  Type C- 1

MIL-DTL-7830 ( 2007;  Rev E;  Not i ce 1)  Li ght  Assembl y,  
Mar ker ,  Ai r cr af t  Obst r uct i on

MIL-L-26764 ( 1970;  Rev B)  Li ght ,  Mar ker ,  Ai r por t  
Appr oach,  Hi gh I nt ensi t y,  Type MB- 2

MIL-L-26990 ( 1967;  Rev B;  Am 2 1978)  Li ght ,  Mar ker ,  
Ai r por t  Appr oach,  Hi gh I nt ensi t y,  Type MB- 1

MIL-L-29575 ( 1989)  Li ght ,  Wave- Of f ,  Fl ashi ng,  
Capacitance-Discharge

MIL-L-7158 ( 1969;  Rev E;  Not i ce 1 1991;  Not i ce 2 
2017)  Li ght ,  Beacon,  Rot at i ng,  24- I nch

MIL-P-8944 ( 1970;  Rev A;  Am 1 1983;  Not i ce 2)  Panel ,  
Ai r por t  Li ght i ng Cont r ol ,  Gener al  
Speci f i cat i on f or

MIL-STD-108 ( 1966;  Rev E;   Am 1 1985;  Not i ce 2 1990)  
Def i ni t i ons of  and Basi c Requi r ement s f or  
Encl osur es f or  El ect r i c  and El ect r oni c 
Equipment

MIL-STD-461 ( 2015;  Rev G)  Requi r ement s f or  t he Cont r ol  
of  El ect r omagnet i c I nt er f er ence 
Char act er i st i cs of  Subsyst ems and Equi pment

MIL-T-27535 ( 1964;  Rev A;  Supp 1 1964;  Am 2 1965;  
Not i ce 2 1993;  Not i ce 3 1999;  Not i ce 4 
2016)  Tr ansf or mer ,  Power ,  I sol at i on,  
Ser i es Ci r cui t ,  Ai r por t  Li ght i ng,  Gener al  
Speci f i cat i on f or

MS 17814 ( 1972;  Rev C;  Am 1 2002;  Not i ce 1 2006;  
Not i ce 2 2012)  Coupl i ng,  Fr angi bl e,  
Avi at i on Gr ound Li ght s

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

FAA AC 150/ 5340- 30 ( 2018;  Rev J)  Desi gn and I nst al l at i on 
Det ai l s  f or  Ai r por t  Vi sual  Ai ds

FAA AC 150/ 5345- 10 ( 2014;  Rev H)  Speci f i cat i on f or  Const ant  
Cur r ent  Regul at or s Regul at or  Moni t or s

FAA AC 150/ 5345- 12 ( 2005;  Rev E)  Speci f i cat i on f or  Ai r por t  
and Hel i por t  Beacon
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FAA AC 150/ 5345- 13 ( 2007;  Rev B)  Speci f i cat i on f or  L- 841 
Auxi l i ar y Rel ay Cabi net  Assembl y f or  Pi l ot  
Cont r ol  of  Ai r por t  Li ght i ng Ci r cui t s

FAA AC 150/ 5345- 26 ( 2008;  Rev D)  FAA Speci f i cat i on f or  L- 823 
Pl ug and Recept acl e,  Cabl e Connect or s

FAA AC 150/ 5345- 27 ( 2013;  Rev E)  Speci f i cat i on f or  Wi nd Cone 
Assemblies

FAA AC 150/ 5345- 28 ( 2005;  Rev F)  Pr eci s i on Appr oach Pat h 
I ndi cat or  ( PAPI )  Syst ems

FAA AC 150/ 5345- 3 ( 2007;  Rev F)  Speci f i cat i on f or  L- 821 
Panel s f or  Cont r ol  t o Ai r por t  Li ght i ng

FAA AC 150/ 5345- 42 ( 2013;  Rev G)  Speci f i cat i on f or  Ai r por t  
Li ght  Bases,  Tr ansf or mer  Housi ngs,  
Junct i on Boxes and Accessor i es

FAA AC 150/ 5345- 43 ( 2016;  Rev H)  Speci f i cat i on f or  
Obst r uct i on Li ght i ng Equi pment

FAA AC 150/ 5345- 44 ( 2007;  Rev H)  Speci f i cat i on f or  Runway and 
Taxi way Si gns

FAA AC 150/ 5345- 46 ( 2016;  Rev E)  Speci f i cat i on f or  Runway and 
Taxi way Li ght  Fi xt ur es

FAA AC 150/ 5345- 47 ( 2005;  Rev B)  Speci f i cat i on f or  Ser i es t o 
Ser i es I sol at i on Tr ansf or mer s f or  Ai r por t  
Li ght i ng Syst ems

FAA AC 150/ 5345- 5 ( 2006;  Rev B)  Speci f i cat i on f or  Ai r por t  
Li ght i ng Ci r cui t  Sel ect or  Swi t ch

FAA AC 150/ 5345- 51 ( 2005;  Rev A)  Speci f i cat i on f or  
Di schar ge- Type Fl ashi ng Li ght  Equi pment

FAA AC 150/ 5345- 7 ( 2013;  Rev F)  Speci f i cat i on f or  L- 824 
Under gr ound El ect r i cal  Cabl e f or  Ai r por t  
Li ght i ng Ci r cui t s

FAA AC 150/ 5370- 10 ( 2014;  Rev G;  Er r at a 1 2015;  Er r at a 2 
2016)  St andar ds f or  Speci f y i ng 
Const r uct i on of  Ai r por t s

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

FAA E- 1315 ( 1967;  Rev A;  Am 1971)  Li ght  Base and 
Tr ansf or mer  Housi ng

FAA E- 2628 ( 1979;  Rev B)  Sequenced Fl ashi ng Li ght i ng 
Syst em,  El evat ed and Semi f l ush wi t h 
Di mmi ng and Moni t or i ng

FAA E- 2690 ( 2000;  Rev A)  I sol at i on Tr ansf or mer  ( 1500 
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wat t )  f or  Hi gh I nt ensi t y Appr oach Li ght i ng 
Systems

FAA E- 2702 ( 2007;  Rev A) Low I mpact  Resi st ant  ( LI R)  
Structures

FAA E- 2756 ( 2004;  Rev B)  Four  Box Pr eci s i on Appr oach 
Pat h I ndi cat or  ( PAPI )  wi t hout  Remot e 
Moni t or i ng Subsyst em ( RMS)

FAA E- 2980 ( 2005)  Medi um I nt ensi t y Appr oach Li ght i ng 
Syst em wi t h Runway Al i gnment  I ndi cat or  
Li ght s ( MALSR)

FAA E- 982 ( 2003;  Rev J)  PAR- 56 Lamphol der

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS SS- S- 200 ( Rev E;  Am 1;  Not i ce 1)  Seal ant ,  Joi nt ,  
Two- Component ,  Jet - Bl ast - Resi st ant ,  
Col d- Appl i ed,  f or  Por t l and Cement  Concr et e 
Pavement

U. S.  NAVAL SEA SYSTEMS COMMAND ( NAVSEA)

QPL-26202 ( 2011)  Li ght ,  Mar ker ,  Ai r por t ,  Semi f l ush,  
Gener al  Speci f i cat i on f or

UNDERWRI TERS LABORATORI ES ( UL)

UL 1 ( 2005;  Repr i nt  Aug 2017)  UL St andar d f or  
Saf et y Fl exi bl e Met al  Condui t

UL 1242 ( 2006;  Repr i nt  Mar  2014)  St andar d f or  
El ect r i cal  I nt er medi at e Met al  Condui t  - -  
Steel

UL 360 ( 2013;  Repr i nt  Jan 2015)  Li qui d- Ti ght  
Fl exi bl e St eel  Condui t

UL 44 ( 2018)  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 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

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

UL 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 6 ( 2007;  Repr i nt  Nov 2014)  El ect r i cal  Ri gi d 
Met al  Condui t - St eel
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UL 6A ( 2008;  Repr i nt  Nov 2014)  El ect r i cal  Ri gi d 
Met al  Condui t  -  Al umi num,  Red Br ass,  and 
St ai nl ess St eel

UL 773 ( 2016;  Repr i nt  Nov 2017)  UL St andar d f or  
Saf et y Pl ug- I n,  Locki ng Type Phot ocont r ol s 
f or  Use wi t h Ar ea Li ght i ng

UL 773A ( 2016)  St andar d f or  Noni ndust r i al  
Phot oel ect r i c  Swi t ches f or  Li ght i ng Cont r ol

UL 797 ( 2007;  Repr i nt  Mar  2017)  UL St andar d f or  
Saf et y El ect r i cal  Met al l i c  Tubi ng - -  St eel

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

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

1. 2   RELATED REQUI REMENTS

Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on wi t h addi t i ons and modi f i cat i ons speci f i ed her ei n.

1. 3   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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
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mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  i nf or mat i on onl y.   When used,  a 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

Landi ng s i gnal  of f i cer  ( LSO)  cont r ol  panel

Appr oach l i ght i ng f r angi bl e t ower

Each t ype of  ai r f i el d l i ght i ng f i x t ur e i nst al l at i on

Wi nd cone i ndi cat or  assembl y connect i on

Wave- Of f  syst em

SD- 03 Pr oduct  Dat a

Cont r ol  cabl e

Ser i es ai r f i el d l i ght i ng cabl e

Obst r uct i on mar ker  l i ght s

Rot at i ng l i ght  beacon

Hel i por t  l i ght  beacon

Hi gh/ Medi um i nt ensi t y obst r uct i on l i ght s

Wi nd cone

I sol at i ng t r ansf or mer s

Const ant  cur r ent  r egul at or s

Each t ype of  r unway and t axi way l i ght i ng f i x t ur e

Each t ype of  l i ght  bases

Fr angi bl e coupl i ngs

FAA Type P- 606 seal ant

FAA Type L- 823 connect or s
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Ci r cui t  sel ect or  cabi net s

Pi l ot  r el ay panel

Cont r ol  t r ansf er  panel

Cont r ol  panel

Sequenced f l ashi ng l i ght  syst em component s

Wave- Of f  syst em component s compl et e

SD- 06 Test  Repor t s

Count er poi se syst em t est

SD- 07 Cer t i f i cat es

I nst al l er  Qual i f i cat i ons;  G[ ,  [ _____] ]

Const r uct i on Out age Pl an;  G[ ,  [ _____] ]

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

Const ant  cur r ent  r egul at or s,  Dat a Package 5

Rot at i ng l i ght  beacon assembl y,  Dat a Package 3

Sequenced f l ashi ng l i ght  syst em,  Dat a Package 5

Wave- Of f  syst em,  Dat a Package 5

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Qualifications

Do not  i nst al l  mat er i al s whi ch ar e not  appr oved as " Appr oved Ai r por t  
Equi pment "  by FAA unl ess speci f i cal l y  appr oved by t he el ect r i cal  desi gn 
engi neer .   I nspect  wi r e and cabl e f or  dat e of  manuf act ur e.   Do not  use wi r e 
and cabl e manuf act ur ed mor e t han one year  bef or e del i ver y t o j ob s i t e.

1. 4. 2   Regul at or y Requi r ement s

Pr ovi de mat er i al s and equi pment  l i s t ed by FAA,  UL,  ETL or  appr oved by 
Fact or y Mut ual  Engi neer i ng and Resear ch ( FM) ,  when such equi pment  i s  l i s t ed 
or  appr oved.   Do not  use askar el ,  t et r achl or et hyl ene and i nsul at i ng l i qui ds 
cont ai ni ng pol ychl or i nat ed bi phenyl s ( PCBs)  i n equi pment .   Pr ovi de 
submer si bl e t ype equi pment  i nst al l ed bel ow gr ade i n vaul t s,  manhol es,  and 
handhol es.   Mat er i al s must  be cer t i f i ed and l i s t ed as " Appr oved Ai r por t  
Li ght i ng Equi pment "  downl oadabl e f r om:  
http://www.faa.gov/arp/pdf/534553ad.pdf .

1. 4. 3   I nst al l er  Qual i f i cat i ons

The avi at i on l i ght i ng equi pment  cont r act or  and i nst al l at i on el ect r i c i ans 
must  be exper i enced i n i nst al l i ng,  t est i ng and mai nt ai ni ng avi at i on 
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l i ght i ng syst ems of  a s i mi l ar  compl exi t y.   The cont r act or  must  pr ovi de a 
l i s t  of  gover nment  pr oj ect s and 3 year s of  exper i ence i n const r uct i ng 
s i mi l ar  pr oj ect s.   I ncl ude wr i t t en cer t i f i cat i on t hat  syst ems have 
per f or med sat i sf act or i l y  f or  not  l ess t han 18 mont hs.

1. 4. 4   Const r uct i on Out age Pl an

The cont r act or  must  pr ovi de a const r uct i on out age pl an and schedul e f or  
i nst al l i ng new and r et r of i t t i ng t he exi st i ng l i ght i ng syst em t o ensur e t hat  
avi at i on l i ght i ng c i r cui t s ar e f ul l y  oper at i onal  bet ween dusk and dawn 
dur i ng each day of  t he const r uct i on cont r act .   The pl an must  be submi t t ed 
t o and appr oved by t he Cont r act i ng Of f i cer  and t he Ai r f i el d Manager  pr i or  
t o st ar t i ng const r uct i on.

1. 5   EXTRA MATERI ALS

1. 5. 1   Oi l  Fuses

Pr ovi de one spar e f usehol der  and t hr ee spar e f uses f or  each amper e s i ze.

1. 5. 2   Sequenced Fl ashi ng Li ght  Syst em

Pr ovi de a spar e par t  t r unk wi t h par t s.

1. 6   EQUIPMENT

1. 6. 1   Equi pment  f or  Si l i cone Seal ant

Equi pment  f or  s i l i cone seal ant  shal l  be ai r - power ed pump,  component s,  and 
hoses as r ecommended by t he seal ant  manuf act ur er .   Hoses and seal s shal l  be 
l i ned t o pr event  moi st ur e penet r at i on and wi t hst and pumpi ng pr essur es.   
Equi pment  shal l  be f r ee of  cont ami nat i on f r om pr evi ousl y used ot her  t ype 
sealant.

[ 1. 7   EXI STI NG AI RFI ELD LI GHTI NG SYSTEMS

**************************************************************************
NOTE:   When modi f i cat i ons,  addi t i ons,  or  any ot her  
wor k i s t o be per f or med on an exi st i ng ai r f i el d 
l i ght i ng syst em,  t he desi gner  shal l  add a car ef ul l y  
wor ded par agr aph t o cover  mai nt enance of  ai r f i el d 
l i ght i ng c i r cui t s and oper at i ons.   Local  condi t i ons 
and t he speci f i cs of  t he Cont r act  wi l l  af f ect  t hi s  
par agr aph.   An exampl e of  t hi s par agr aph f ol l ows:

" Exi st i ng ai r f i el d l i ght i ng syst ems shal l  r emai n i n 
oper at i ng condi t i on and i nt er r upt i ons shal l  be hel d 
t o a mi ni mum.   Wher e i nt er r upt i ons ar e necessar y,  
t hey shal l  be schedul ed as appr oved i n wr i t i ng by 
t he Cont r act i ng Of f i cer .   Pr i or  t o t he schedul ed 
t i me f or  each i nt er r upt i on,  al l  necessar y mat er i al s 
and a suf f i c i ent  l abor  f or ce shal l  be assembl ed t o 
per mi t  compl et i ng t he wor k wi t hi n t he schedul ed t i me 
i nt er val .   Under  no c i r cumst ances shal l  any of  t he 
exi st i ng ai r f i el d l i ght i ng c i r cui t s be l ef t  
i noper at i ve wi t hout  maki ng pr ovi s i ons f or  sui t abl e 
t empor ar y connect i ons i n t he af f ect ed ar ea or  
ar eas.   Al l  ai r f i el d l i ght i ng c i r cui t s cover ed under  
t hi s Cont r act  shal l  be r epl aced i n such a manner  
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t hat  t hey wi l l  be oper at i onal  at  dusk each day.   The 
Cont r act or  shal l  submi t  t o t he Cont r act i ng Of f i cer  a 
pl an f or  out ages and mai nt ai ni ng l i ght i ng and 
l i ght i ng cont r ol . "

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

[_____.]

] PART 2   PRODUCTS

2. 1   ELECTRI CAL TAPE

UL 510,  pl ast i c i nsul at i ng t ape.

2. 2   NAMEPLATES

Pr ovi de l ami nat ed pl ast i c namepl at es f or  equi pment ,  cont r ol s,  and devi ces 
t o i dent i f y f unct i on,  and wher e appl i cabl e,  posi t i on.   Pr ovi de 3. 17 mm 1/ 8 
i nch t hi ck l ami nat ed Mel ami ne pl ast i c conf or mi ng t o ASTM D709,  Gr ade ES- 2,  
whi t e wi t h bl ack cent er  cor e.   Sur f ace shal l  be a mat t e f i ni sh wi t h squar e 
cor ner s.  Al i gn and engr ave l et t er i ng accur at el y i nt o t he bl ack cor e.   Si ze 
of  namepl at es shal l  be 25 mm by 65 mm one by 2 1/ 2 i nches mi ni mum wi t h 
mi ni mum 6. 35 mm 1/ 4 i nch hi gh nor mal  bl ock l et t er i ng.   Pr ovi de number ,  
l ocat i on,  and l et t er  desi gnat i on of  namepl at es as i ndi cat ed.   Fast en 
namepl at es t o t he devi ce wi t h a mi ni mum of  t wo sheet  met al  scr ews or  t wo 
rivets.

2. 3   CONDUI T,  CONDUI T FI TTI NGS,  AND BOXES

2. 3. 1   Ri gi d St eel  or  I nt er medi at e Met al  Condui t  ( I MC)  and Fi t t i ngs

UL 6, UL 6A and UL 1242,  r espect i vel y[ ,  coat ed wi t h a pol yvi nyl chl or i de 
( PVC)  sheat h bonded t o t he gal vani zed ext er i or  sur f ace,  nomi nal  one 
mi l l i met er  40 mi l s t hi ck,  conf or mi ng t o NEMA RN 1].

2. 3. 2   Fl exi bl e Met al  Condui t

UL 1,  z i nc- coat ed st eel .   Use UL 360 l i qui d- t i ght  f l exi bl e met al  condui t  i n 
wet  l ocat i ons.

2. 3. 3   Out l et  Boxes f or  Use wi t h St eel  Condui t ,  Ri gi d or  Fl exi bl e

UL 514A,  cast  met al  wi t h gasket ed c l osur es.

2. 3. 4   Pl ast i c Duct  f or  Concr et e Encased Bur i al

[ PVC conf or mi ng t o NEMA TC 6 & 8,  Type EB.   ] [ Pr ovi de as speci f i ed i n 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]

2. 3. 5   Pl ast i c Condui t  f or  Di r ect  Bur i al

[ PVC conf or mi ng t o NEMA TC 2 ( condui t )  and NEMA TC 3 ( f i t t i ngs) ,  Type 
[ EPC- 40 PVC] [ EPC- 80 PVC] .   ] [ Pr ovi de as speci f i ed i n Sect i on 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

] 2. 3. 6   Fr angi bl e Coupl i ngs and Adapt er s

MS 17814.   Pr ovi de upper  sect i on of  f r angi bl e coupl i ng wi t h one of  t he 
following:
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a.   Unt hr eaded f or  s l i p- f i t t er  connect i ons.

b.   60 mm 2 13/ 32 i nch:   16N- 1A modi f i ed t hr ead f or  nut  and compr essi on 
r i ng t o secur e 53 mm 2 i nch EMT.

c.   53 mm 2 i nch:   11 1/ 2- N. P. T.  ( t aper ed)  wi t h 5. 5 mm 7/ 32- i nch nomi nal  
wal l  t hi ckness t o accept  r i gi d condui t  coupl i ng.

[ 2. 3. 6. 1   Fr angi bl e Coupl i ngs f or  Speci al i zed Appl i cat i ons

Accept abl e as appr oved.

] 2. 3. 6. 2   El ect r i cal  Met al l i c  Tubi ng

UL 797.   Pr ovi de wher e i ndi cat ed f or  use wi t h f r angi bl e coupl i ngs and 
adapters.

2. 4   WI RE AND CABLE

Do not  pr ovi de or  i nst al l  wi r e and cabl e manuf act ur ed mor e t han one year  
bef or e del i ver y t o t he j ob s i t e.   Conduct or s shal l  be copper .

2. 4. 1   Conduct or  Si zes

Conf or m t o Amer i can Wi r e Gage ( AWG) .

2. 4. 2   Low Vol t age Wi r e and Cabl e

**************************************************************************
NOTE:   Type THW i nsul at i on can onl y be obt ai ned i n 
l ar ge quant i t y.   Use of  t hi s t ype i nsul at i on i s not  
r ecommended f or  smal l  pr oj ect .

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

[ UL 854,  Type USE,  600 vol t s f or  under gr ound l ow vol t age power  cabl es. ]  [ [
UL 83,  Type [ _____] [ THW] [ THWN] ] [ UL 44,  Type [ XHHW] [ _____] ]  f or  secondar y 
ser i es l i ght i ng c i r cui t s.   Pr ovi de wi r e wi t h " W"  i n t he t ype desi gnat i on i n 
wet  or  damp l ocat i ons.   ] [ As speci f i ed i n Sect i on 33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON.

] 2. 4. 3   Power  Cabl es f or  Use i n Ai r f i el d Li ght i ng

[ Rat ed [ 5] [ _____]  kV,  [ 133 per cent ] [ _____]  i nsul at i on l evel ,  wi t h shi el d and 
j acket  conf or mi ng t o [ NEMA WC 7 f or  cr ossl i nked pol yet hyl ene] [  or  ] [
NEMA WC 8 f or  et hyl ene- pr opyl ene r ubber ]  i nsul at ed cabl es.   ] [ Pr ovi de as 
speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

] 2. 4. 4   Wi r e and Cabl e f or  Ai r f i el d Li ght i ng Syst ems

**************************************************************************
NOTE:   FAA AC 150/ 5345- 7 cover s Type A ( r ubber ) ,  
Type B ( et hyl ene- pr opyl ene) ,  and Type C ( cr ossl i nked 
pol yet hyl ene)  cabl e.   Each t ype has 600- vol t  and 
5000- vol t  r at i ngs wi t h s i ngl e and mul t i pl e 
conduct or s.   Types A and B have over al l  j acket s 
whi l e Type C onl y has t he over al l  j acket  f or  t he 
mul t i pl e conduct or  cabl es.   Type C i s r ecommended.  
I f  soi l  condi t i ons r equi r e a j acket ed cabl e f or  
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pr ot ect i on of  i nsul at i on,  speci f y  Type B.
**************************************************************************

2. 4. 4. 1   Ai r f i el d Li ght i ng Cabl e

FAA AC 150/ 5345- 7,  Type L- 824,  f or  [ cr ossl i nked pol yet hyl ene Type C]  
[ _____] [ 600] [ 5000] - vol t  cabl e.   Ser i es ai r f i el d l i ght i ng cabl e shal l  be 
unshi el ded.   [ Ai r f i el d l i ght i ng cabl e i n mul t i pl e power  ai r f i el d c i r cui t s 
shal l  be [ shi el ded] [ unshi el ded] . ]

2. 4. 4. 2   Cabl e f or  Pavement  Sl ot  I nst al l at i on

UL 83,  Type THWN.

2. 4. 4. 3   Count er poi se Wi r e

ASTM B3, ASTM B8.   No.  [ 4] [ _____]  AWG bar e st r anded copper ,  anneal ed or  
sof t  dr awn.

2. 4. 4. 4   Cont r ol  Cabl e

[ Mul t i conduct or  t ype f or  120 V ac cont r ol ,  r at ed 600 vol t s,  No.  12 AWG,  and 
conf or mi ng t o t he f ol l owi ng unl ess i ndi cat ed or  speci f i ed ot her wi se.  
I nsul at e each conduct or  wi t h a t hi ckness of  not  l ess t han 0. 762 mm 30 mi l s 
and r at e f or  cont i nuous oper at i on at  90 degr ees C.   Conduct or s shal l  be 
col or  coded.  An over al l  j acket  of  [ heavy- dut y neopr ene] [ _____]  r at ed f or  
di r ect  bur i al  shal l  be i ncl uded.   Cabl e shal l  conf or m t o NEMA WC 3for 
r ubber  i nsul at i on,  NEMA WC 7 f or  cr oss- l i nked pol yet hyl ene i nsul at i on,  or  
NEMA WC 8 f or  et hyl ene- pr opyl ene r ubber  i nsul at i on. ] [ Mul t i conduct or  t ype 
f or  48 V dc cont r ol ,  r at ed 300 vol t s,  No.  19 AWG,  conf or mi ng t o 
RUS Bul l  1751F- 205.]

2. 4. 4. 5   Fused Cabl e Connect or s

Pr ovi de connect or  consi st i ng of  a l i ne s i de r ecept acl e and a l oad s i de 
pl ug,  each i n a mol ded r ubber  f or m and i ncl udi ng cr i mp- on f i t t i ngs f or  t he 
cabl e ends t o accommodat e a 250- vol t  car t r i dge- t ype f use.   Pr ovi de f use 
wi t h r at i ng i ndi cat ed.   Pr ovi de connect or s i n k i t  f or m pr oper l y s i zed f or  
t he speci f i c  cabl e di amet er  i nvol ved.   Compl et ed connect i on shal l  be 
watertight.

2. 4. 4. 6   Cabl e f or  Sequence Fl ashi ng Tr i gger  Ci r cui t s

RUS Bul l  1751F- 205.

2. 4. 5   Cabl e Tags

Pr ovi de cabl e t ags f or  each cabl e or  wi r e at  duct  ent r ances ent er i ng or  
l eavi ng of  manhol es,  handhol es,  and at  each t er mi nal  wi t hi n t he l i ght i ng 
vaul t .   Pr ovi de st ai nl ess st eel ,  br onze,  l ead st r ap,  or  copper  st r i p t ags 
appr oxi mat el y 1. 55 mm 1/ 16 i nch t hi ck or  har d pl ast i c 3. 17 mm 1/ 8 i nch 
t hi ck sui t abl e f or  i mmer si on i n sal t  wat er  and i mper vi ous t o pet r ol eum 
pr oduct s.   Pr ovi de suf f i c i ent  l engt h f or  i mpr i nt i ng t he l egend on one l i ne 
usi ng r ai sed l et t er s not  l ess t han 6. 35 mm 1/ 4 i nch i n s i ze.   Per manent l y 
mar k or  st amp wi t h t he i dent i f i cat i on as di r ect ed.   Two- col or  l ami nat ed 
pl ast i c i s  accept abl e.  Pr ovi de dar k col or ed pl ast i c t ags wi t h mar ki ngs of  
l i ght  col or  t o pr ovi de cont r ast  so t hat  i dent i f i cat i on can be easi l y r ead.   
Pr ovi de f ast eni ng mat er i al  of  a t ype t hat  wi l l  not  det er i or at e when exposed 
t o wat er  wi t h a hi gh sal i ne cont ent  and pet r ol eum pr oduct s.
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2. 4. 6   Concr et e Mar ker s f or  Di r ect  Bur i ed Cabl e Syst ems

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

2. 5   GROUND RODS

UL 467.   Copper - c l ad st eel  wi t h di amet er  adequat e t o per mi t  dr i v i ng t o f ul l  
l engt h of  t he r od,  but  not  l ess t han 19 mm 3/ 4 i nch i n di amet er  and 3050 mm 
10 f eet  l ong,  unl ess i ndi cat ed ot her wi se.

2. 6   ROTATI NG LI GHT BEACON

[ MIL-L-7158  wi t h doubl e peak whi t e beam] [  or  ] [ Type L- 802 [ A]  [ S]  of  
FAA AC 150/ 5345- 12] .   Pr ovi de dupl ex t ype beacon wi t h al t er nat i ng gr een and 
whi t e beams.   Whi t e beam shal l  have a doubl e peak r equi r ed by MIL-L-7158 .   
[ Beacon shal l  have a l ow t emper at ur e heat er  package f or  use i n t emper at ur es 
bel ow mi nus 30 degr ees C. ]

2. 6. 1   Power  Suppl y

Pr ovi de weat her pr oof  c i r cui t - br eaker  panel boar d havi ng f our  s i ngl e- pol e 
120- vol t  c i r cui t s,  a gr ound bus and a sol i d neut r al  bus t o pr ovi de 
separ at el y pr ot ect ed c i r cui t s f or  t he beacon l amps,  mot or ,  [ heat er  c i r cui t ]  
and obst r uct i on l i ght s.   Pr ovi de cabi net  wi t h a NEMA Type [ 3R] [ _____]  
encl osur e of  z i nc- coat ed st eel .

2. 7   HELI PORT LI GHT BEACON

FAA AC 150/ 5345- 12,  Type L- 801H,  wi t h f l ashi ng l i ght s coded 
white-green-yellow.

2. 8   OBSTRUCTI ON MARKER LI GHTS

FAA AC 150/ 5345- 43,  Type L- 810,  or  MIL-DTL-7830 .   Obst r uct i on mar ker  l i ght s 
shal l  emi t  a st eady bur ni ng avi at i on r ed l i ght .   [ Pr ovi de l i ght  assembl y 
suppl i ed by [ 120] [ 240] - vol t  mul t i pl e c i r cui t . ] [ Pr ovi de l i ght  assembl y 
suppl i ed by a ser i es c i r cui t  power  adapt er  as r ecommended by t he 
obst r uct i on l i ght  manuf act ur er . ]   Pr ovi de [ s i ngl e- ] [  or  ] [ doubl e- ]  uni t  
t ype obst r uct i on mar ker  l i ght s [ as i ndi cat ed] .   Pr ovi de cont r ol  f or  
obst r uct i on mar ker  l i ght s as i ndi cat ed.

2. 9   HI GH/ MEDI UM I NTENSI TY OBSTRUCTI ON LI GHTS

**************************************************************************
NOTE:   Use hi gh i nt ensi t y or  medi um i nt ensi t y 
obst r uct i on l i ght i ng as aut hor i zed.

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

FAA AC 150/ 5345- 43.

2. 9. 1   Hi gh I nt ensi t y Li ght i ng

Whi t e,  f l ashi ng l i ght  f or  dayt i me mar ki ng of  obst r uct i ons i n accor dance 
with FAA AC 70/ 7460- 1,  and f i x t ur es i n accor dance wi t h FAA AC 150/ 5345- 43, 
Type L- 856.

SECTI ON 34 43 00. 00 20  Page 19



2. 9. 2   Medi um I nt ensi t y  Li ght i ng

Whi t e or  r ed,  f l ashi ng l i ght  f or  t wi l i ght / ni ght  mar ki ng of  obst r uct i ons i n 
accor dance wi t h FAA AC 70/ 7460- 1 and f i x t ur es i n accor dance wi t h 
FAA AC 150/ 5345- 43,  Type L- 866.   Phot oel ect r i c  l i ght  cont r ol  shal l  meet  FAA 
requirements.

2. 9. 3   Sol i d St at e Fl asher

Pr ovi de zer o vol t age swi t chi ng,  at  zer o poi nt  of  s i ne wave,  t o r egul at e t he 
on- of f  cycl e of  r ed hazar d beacons.   Fl asher  shal l  suppl y [ one] [ t wo] [ t hr ee]  
c i r cui t s[  as i ndi cat ed] .

2. 10   EXTERNALLY LI GHTED WI ND CONE

FAA AC 150/ 5345- 27,  Type L- 807,  wi t h a f r angi bl e suppor t  assembl y,  l i ght ed 
wi t h f our  l amps,  and [ an or ange] [ a whi t e]  3660 mm 12 f oot  f abr i c cone.   
Pr ovi de wi r i ng and cont r ol s.   Suppl ement al  wi nd cones,  wher e used,  shal l  be 
Type L- 806.

2. 11   RUNWAY DI STANCE AND ARRESTI NG GEAR MARKERS

Runway di st ance mar ker s shal l  conf or m t o FAA AC 150/ 5345- 44,  Type L- 858B,  
Si ze 4,  St y l e 3 wi t h whi t e or  yel l ow numer al s on a bl ack backgr ound.   
Pr ovi de mar ker s t o wi t hst and a st at i c wi nd l oad of  1. 93 kPa 0. 28 pound per  
squar e i nch,  and sui t abl e f or  connect i on t o t he secondar y of  t he i sol at i on 
t r ansf or mer s speci f i ed.   Pr ovi de i nt er nal l y i l l umi nat ed mar ker s wi t h 
i l l umi nat i on of  t he f ace not  s i gni f i cant l y decr easi ng when t he ser i es 
l i ght i ng c i r cui t  i s  oper at ed at  t he l owest  br i ght ness st ep.   Const r uct  
mar ker  housi ng of  f i ber  r ei nf or ced epoxy,  wi t h i nf or mat i on f ace of  
hi gh- i mpact  acr y l i c  or  ul t r avi ol et  st abi l i zed pol ycar bonat e.

2. 11. 1   Power  Suppl y and Lamps

St yl e 3,  [ Cl ass 1] [ Cl ass 2] [ as i ndi cat ed] [ as r ecommended by t he s i gn 
manufacturer].

2. 11. 2   Ar r est i ng Gear  Mar ker s

Mar ker s shal l  have a 990 mm 3. 25 f oot  t r ansl ucent  yel l ow ci r c l e i n pl ace of  
numer al s as speci f i ed above.

2. 12   TRANSFORMERS

**************************************************************************
NOTE:   Occasi onal l y,  power  t r ansf or mer s wi l l  be 
needed t o suppor t  ai r f i el d syst ems.   Edi t  t hi s 
par agr aph as necessar y t o sui t  t he speci f i c  ai r f i el d 
installation.

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

2. 12. 1   Encapsul at ed I sol at i ng Tr ansf or mer s

FAA AC 150/ 5345- 47,  Type ( G)  L- 830 or  MIL-T-27535 .   Pr ovi de each 
t r ansf or mer  wi t h r at i ng as i ndi cat ed.   I nsul at i on Level  Pr i mar y vol t age 
r at i ng 5000 vol t s RMS,  Secondar y 600 V RMS.   Oper at i ng Temper at ur e r ange 
mi nus 55 degr ees Cel s i us t o pl us 65 degr ees Cel s i us.   Resi st ant  t o UV 
exposur e and ozone.   Sui t abl e f or  ar eas cont ami nat ed wi t h oi l s ,  ai r cr af t  
f uel s,  soi l  aci ds,  al kal i s ,  and dei c i ng f l ui ds.   Compat i bl e wi t h FAA St yl e 
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2 and St yl e 9 connect or s.

2. 12. 1. 1   Tr ansf or mer s f or  Fr angi bl e Tower s

FAA E- 2690.   Encapsul at ed,  submer si bl e t ype wi t h l i f t i ng handl es and r at i ng 
of  1500 wat t s,  2400 vol t s,  20 amp pr i mar y,  [ 6. 6] [ 20]  amp secondar y,  [ as 
i ndi cat ed, ]  s i ngl e phase,  60 Hz.   Pr i mar y and secondar y l eads shal l  conf or m 
to FAA AC 150/ 5345- 7,  Type L- 824.

[ 2. 12. 2   Power  Tr ansf or mer s

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

As speci f i ed i n [ _____] .

] 2. 13   LI GHT BASES

**************************************************************************
NOTE:   Use Type L- 867 bases f or  appl i cat i ons not  
subj ect  t o ai r cr af t  or  vehi c l e l oadi ng.   Use Type 
L- 868 bases f or  appl i cat i ons subj ect ed t o ai r cr af t  
or  vehi c l e l oadi ng.   Use Type L- 869 as a j unct i on 
box i n al l  pavement s.

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

FAA AC 150/ 5345- 42 Type [ L- 867] [ L- 868] [ L- 869] [  or  ] [ FAA E- 1315Type 
[ LB- 1A] [ _____] ] .   Pr ovi de st eel  bases,  Cl ass 1,  [ Si ze [ A] [ B] [ C] [ D]  as 
i ndi cat ed]  [ or ]  as r equi r ed t o accommodat e t he f i x t ur e or  devi ce i nst al l ed 
t her eon i f  di amet er  i s  not  shown.

2. 13. 1   Accessories

Pr ovi de base pl at es,  cover  pl at es,  and adapt er  pl at es t o accommodat e 
var i ous s i zes of  f i x t ur es.   Bol t s  shal l  be st ai nl ess st eel .

2. 14   SEALI NG FI XTURES AND WI RES I N DRI LLED HOLES OR SAW KERFS

FAA AC 150/ 5370- 10,  Type P- 606.

2. 14. 1   Seal ant  Type

FAA Type P- 606 seal ant  f or  use i n asphal t i c  concr et e ( AC)  or  Por t l and 
cement  concr et e ( PCC)  pavement  compat i bl e wi t h AC pavement  and havi ng a 
mi ni mum el ongat i on of  50 per cent .   For mul at i ons of  Type P- 606 whi ch ar e 
compat i bl e wi t h PCC pavement  onl y ar e pr ohi bi t ed.

2. 14. 2   Si ngl e Component  Col d- Appl i ed Si l i cone

Si l i cone seal ant  shal l  be sel f - l evel i ng,  non- aci d cur i ng,  and meet  t he 
f ol l owi ng r equi r ement s.
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TEST TEST METHOD REQUIREMENTS

Wei ght  Loss ASTM C792  Modi f i ed ( See 
Not e 1)

10 per cent  max.

Flow ASTM C639 ( Type I ) Smoot h and l evel

Ext r usi on Rat e ASTM C603 30 sec.  max.

Tack Fr ee Ti me ASTM C679 5 hour s max.

Har dness ( Shor e 00)  ( See 
Not e 2)

ASTM C661 30 -  80

Tensi l e St r ess at  150 
Per cent  El ongat i on ( See 
Not e 2)

ASTM D412 ( Di e C) 207 kPa 30 psi  max.

Per cent  El ongat i on ( See 
Not e 2)

ASTM D412 ( Di e C) 700 mi n.

Accel er at ed Weat her i ng ASTM C793 Pass 5000 hour s

Bond and Movement  Capabi l i t y ASTM C719 Pass 10 cycl es at  plus  50 
per cent  movement  ( no 
adhesi on or  cohesi on 
failure)

Fl ame Resi st ant FS SS- S- 200 Pass

NOTES:   1.   Per cent  wei ght  l oss of  wet  ( uncur ed)  sampl e af t er  pl aci ng i n f or ced- dr af t  
oven mai nt ai ned at  70 degr ees C at  plus  2 degr ees C 158 degr ees F plus  1 degr ee F f or  
t wo hour s.

        2.   Speci men cur ed 21 days at  23 degr ees plus  2 degr ees C 73 degr ees F plus  1 
degr ee F and 50 per cent .

ACCELERATED WEATHERI NG FACTORY TEST REPORT.   For  Accel er at ed Weat her i ng t est ,  i n l i eu 
of  t est i ng of  act ual  j oi nt  seal ant  t o be used on t he pr oj ect ,  a r epor t  of  a f act or y 
t est ,  per f or med wi t hi n t wo year s of  cont r act  awar d,  may be submi t t ed.

2. 15   CONSTANT CURRENT REGULATORS

FAA AC 150/ 5345- 10,  Type L- 828,  wi t hout  moni t or  syst em and wi t h r at i ngs as 
indicated.

2. 15. 1   Regulator

Regul at or s shal l  oper at e on [ 60] [ _____]  Hz,  have i nt er nal  pr i mar y swi t ch 
[ i ncl uded] [ excl uded] ,  have i nput  vol t age of  [ 240] [ 480] [ 2400] [ _____]  and be 
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cont r ol l ed by 120- vol t  ext er nal  cont r ol  vol t age.   Pr ovi de [ t hr ee] [ f i ve]  
br i ght ness st eps[  as i ndi cat ed] .   [ Pr ovi de moni t or s as i ndi cat ed. ]

2. 15. 2   Basi c I mpul se Level  ( BI L)

Pr ovi de 60- kV ser i es c i r cui t  BI L except  t hat  4- kW,  7. 5- kW and 10- kW 
r egul at or  ser i es c i r cui t s may have a BI L of  25 kV.

2. 16   LAMPS AND FI LTERS

Pr ovi de l amps of  s i ze and t ype i ndi cat ed,  or  r equi r ed by f i x t ur e 
manuf act ur er  f or  each l i ght i ng f i x t ur e r equi r ed under  t hi s cont r act .   
Pr ovi de f i l t er s as i ndi cat ed and conf or mi ng t o t he speci f i cat i on f or  t he 
l i ght  concer ned or  t o t he st andar d r ef er enced.

2. 17   SUMP PUMPS FOR MANHOLES AND VAULTS

Pr ovi de submer si bl e t ype wi t h a capaci t y of  not  l ess t han [ _____]  L/ s 
gal / mi n at  a t ot al  dynami c head of  [ 3050] [ _____]  mm [ 10] [ _____]  f eet .   
Mot or  shal l  i ncl ude aut omat i c t her mal  over l oad pr ot ect i on.   Pr ovi de an 
i nt er nal  magnet i c f l oat  swi t ch,  s t ai nl ess st eel  shaf t ,  br onze i mpel l er ,  and 
cast  i r on mot or  housi ng and vol ut e.   Pr ovi de a cont i nuous wat er pr oof  cabl e 
wi t h wat er t i ght  pl ug of  suf f i c i ent  l engt h t o i ncl ude sl ack and al l ow 
connect i on t o r ecept acl e shown.

2. 18   OI L FUSE CUTOUTS

**************************************************************************
NOTE:   Fuses shal l  nor mal l y be r at ed at  150 per cent  
of  t he f ul l  l oad cur r ent  r at i ng of  t he t r ansf or mer  
or  t he devi ce pr ot ect ed.

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

ANSI  C37. 44.   [ Pr ovi de subway t ype oi l  f use cut out s. ]   Rat e cut out s [ _____]  
vol t s,  [ _____]  amper es,  [ _____]  kV BI L.   Pr ovi de her met i cal l y  seal ed 
cut out s wi t h expansi on chamber s f or  f ul l  r at i ng.   Pr ovi de wi t h[  gang 
oper at i ng mechani sm, ]  mount i ng channel ,  oi l ,  compound,  and f use l i nks r at ed 
[ _____]  amper es.   Mount  cut out  on gal vani zed st eel  j unct i on boxes wi t h 
bol t ed- on cover s,  unl ess i ndi cat ed ot her wi se.

2. 19   TRANSFORMERS,  SUBSTATI ONS AND SWI TCHGEAR

Pr ovi de as speci f i ed i n Sect i on 26 11 16 SECONDARY UNI T SUBSTATI ONS and 
Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS.

2. 20   EMERGENCY GENERATOR AND AUTOMATI C TRANSFER SWI TCH SYSTEM

**************************************************************************
NOTE:   Sect i on 26 32 13. 00 20 SI NGLE OPERATI ON 
GENERATOR SETS shal l  be edi t ed and modi f i ed as 
necessar y t o sui t  t he speci f i c  ai r f i el d 
i nst al l at i on.   Ai r f i el d r equi r ement s i ncl ude t he 
f ol l owi ng.   Emer gency gener at or  set s shal l  be r at ed 
0. 8 power  f act or  l aggi ng,  ei t her  4160/ 2400 or  
480/ 277 vol t s,  3- phase,  4- wi r e,  gr ounded wye,  60 Hz.  
Gover nor  shal l  pr ovi de speed r egul at i on of  5 per cent  
f r om no l oad t o f ul l  l oad.   Pr ovi de manual  vol t age 
cont r ol ,  el ect r omagnet i c i nt er f er ence suppr essi on,  
bat t er i es,  bat t er y char ger ,  and r epai r  par t s.  
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Par al l el  oper at i on and r emot e cont r ol  speed 
adj ust ment s ar e not  r equi r ed.   Aut omat i c t r ansf er  
swi t ch shal l  be speci f i ed f or  r at i ngs needed f or  t he 
ai r f i el d l i ght i ng i nst al l at i on.   The gener at or  and 
aut omat i c t r ansf er  swi t ch syst em shal l  accompl i sh a 
compl et e t r ansf er  t o t he emer gency power  suppl y 
wi t hi n 15 seconds of  i nt er r upt i on of  t he nor mal  
power  suppl y f or  Cat egor y I  ai r f i el ds.   Ti me del ay 
t o over r i de moment ar y nor mal  sour ce out ages t o del ay 
al l  t r ansf er  swi t ch and engi ne st ar t i ng s i gnal s 
shal l  be set  at  one second.

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

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

Pr ovi de as speci f i ed i n [ _____] . [ 26 32 13. 00 20 SI NGLE OPERATI ON GENERATOR 
SETS]

2. 21   CI RCUI T SELECTOR CABI NETS

**************************************************************************
NOTE:   Ci r cui t  sel ect or  cabi net s wer e pr evi ousl y 
r ef er r ed t o as di st r i but i on boxes and may be 
pr ovi ded t o sel ect  one or  a second ci r cui t  or  t o 
sel ect  any combi nat i on of  up t o f our  c i r cui t s.

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

FAA AC 150/ 5345- 5,  Type L- 847,  f or  ( K)  [ one] [ t wo] [ t hr ee] [ f our ]  c i r cui t  
cont r ol [  as i ndi cat ed] ,  Cl ass [ A,  i ndoor ] [ B,  out door ] ,  Rat i ng [ 1,  f or  6. 6 
amp] [ 2,  f or  20 amp] .

2. 22   PI LOT RELAY PANEL

**************************************************************************
NOTE:   Type I  r el ay panel  has 24 doubl e- pol e,  
s i ngl e- t hr ow r el ays and i s used f or  syst ems 
i ncl udi ng t he appr oach l i ght i ng syst em.   Speci f y a 
Type I I  r el ay panel  i f  16 doubl e- pol e,  s i ngl e- t hr ow 
r el ays and 8 doubl e- pol e,  doubl e- t hr ow r el ays ar e 
r equi r ed f or  a syst em.   Speci f y L- 841 panel  onl y i f  
48 V dc cont r ol  i s  r equi r ed.

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

[ MIL-P-8944  f or  120- vol t  cont r ol  ( L)  syst ems,  [ Type I ,  24- ci r cui t  DPST]  
[ Type I I ,  16- ci r cui t  DPST and 8- c i r cui t  DPDT] . ] [ FAA AC 150/ 5345- 13,  Type 
L- 841,  f or  48- V dc cont r ol  syst ems.

] 2. 23   CONTROL TRANSFER PANEL

Tr ansf er  panel ,  120- vol t ,  60 Hz,  wi t h ei ght - pol e,  doubl e- t hr ow,  
cont i nuous- dut y,  i ndust r i al  cont r ol  t ype r el ay,  i n NEMA Type 1 encl osur e.   
Rel ay cont act s shal l  have a r at i ng of  not  l ess t han 10 amp f or  cont i nuous 
noni nduct i ve l oads.
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2. 24   CONTROL PANEL

**************************************************************************
NOTE:   Speci f y c l ass f or  ai r f i el d l i ght i ng syst ems 
i ndi cat ed f or  MI L- P- 8944 as f ol l ows:   Cl ass I  cover s 
basi c ai r f i el d l i ght i ng syst ems i ncl udi ng beacons,  
obst r uct i on l i ght i ng,  wi nd di r ect i on i ndi cat or s,  
appr oach,  r unway,  and t axi way l i ght s;  Cl ass I I  
i ncl udes Cl ass I  pl us r unway cent er l i ne,  t ouchdown 
zone,  and t axi way cent er l i ne l i ght i ng;  and Cl ass I I I  
i ncl udes Cl ass I I  pl us opt i cal  l andi ng syst em and 
appr oach f l ash moni t or  l i ght s.   Ref er  t o FAA AC 
150/ 5345- 3 f or  t ype,  c l ass,  and st y l e.

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

[ MIL-P-8944 ,  Cl ass [ _____] ]  [ or ]  [ FAA AC 150/ 5345- 3,  Type L- 821,  Type 
[ _____] ,  Cl ass [ _____] ,  St y l e [ _____] ] .   Quant i t y and col or  of  l enses shal l  
conf or m t o [ MIL-P-8944 ]  [ or ]  [ FAA AC 150/ 5345- 3]  and shal l  cor r espond t o 
t he act ual  c i r cui t s i ndi cat ed.

2. 25   LI GHTNI NG ARRESTERS

I EEE C62. 11 and I EEE C62. 41. 1 and I EEE C62. 41. 2 as appl i cabl e wi t h r at i ngs 
as i ndi cat ed.

2. 26   WHEELS- UP SYSTEM

[ I ncl ude wheel s- up l i ght s,  handhol es,  equi pment  vaul t ,  cont r ol  panel ,  and 
t he associ at ed equi pment  and i nt er connect i ng wi r i ng t o pr ovi de a compl et e 
syst em as i ndi cat ed and as speci f i ed her ei n.

] 2. 26. 1   Wheel s- Up Li ght  Fi xt ur es

FAA E- 982 or  MIL-L-26764  Type MB- 2 f or  120- vol t ,  500- wat t  l amp 
( Q500- PAR56/ MFL) .   Fi xt ur es shal l  i ncl ude a posi t i oni ng ar r angement  t o 
adj ust  l i ght  wi t h a l ocked posi t i on af t er  i nst al l at i on.   Pr ovi de l amps as 
i ndi cat ed.   Pr ovi de a c l ear  f i l t er  t o pr ot ect  l amp f r om di r ect  cont act  wi t h 
rain.

2. 26. 2   Li ght  Di mmer

As i ndi cat ed and as speci f i ed bel ow.   Pr ovi de a s i ngl e NEMA Type 6 housi ng 
f or  assembl y,  submer si bl e t o a 915 mm 3 f oot  head.   Encl osur e shal l  have 
l i mi t i ng di mensi ons of  760 by 760 by 1220 mm 2 1/ 2 by 2 1/ 2 by 4 f eet  i n 
hei ght .   Pr ovi de encl osur e f i ni sh i n accor dance wi t h t he manuf act ur er ' s 
st andar d pr act i ce f or  t he i nt ended ser vi ce.   Pr ovi de di mmer  desi gned f or  
cont i nuous f ul l - l oad oper at i on i n an ambi ent  t emper at ur e of  40 degr ees C.   
Di mmer  shal l  cont r ol  r at ed c i r cui t  l oad f r om f ul l  br i ght  t o bl ackout ,  12 
vol t s or  l ess,  on any l oad f r om 3 t o 100 per cent  of  r at ed c i r cui t  l oad.   
Pr ovi de out put  vol t age not  l ess t han 120 vol t s at  maxi mum cont r ol l er  
set t i ng and at  maxi mum r at ed c i r cui t  l oad.  For  an i nput  var i at i on of  pl us 
or  mi nus 10 per cent ,  out put  vol t age shal l  var y wi t hi n pl us or  mi nus 5 
per cent .   Pr ovi de di mmer  capabl e of  handl i ng suddenl y appl i ed col d t ungst en 
l amp l oads of  f ul l  c i r cui t  l oad r at i ng at  maxi mum di mmer  out put  set t i ng 
wi t hout  f ai l ur e or  wi t hout  degr adat i on of  component s.   When equi pped wi t h 
br anch ci r cui t  pr ot ect i on,  di mmer  shal l  handl e a shor t  c i r cui t  on l oad 
t er mi nal s wi t hout  f ai l ur e or  degr adat i on of  component s.   Di mmer  shal l  
empl oy t he pr i nc i pl e of  a var i abl e t r ansf or mer  wi t h out put  vol t age 
cont i nuousl y adj ust abl e f r om zer o t o maxi mum pr opor t i onat el y over  t he f ul l  
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r ange.   Pr ovi de mot or  dr i ven uni t  wi t h bui l t - i n l i mi t  swi t ches,  cont r ol l ed 
f r om a l ever  act i on,  spr i ng r et ur n t o " of f "  swi t ch.   Sol i d- st at e cont r ol s 
or  equi pment  ar e pr ohi bi t ed.

2. 26. 3   Wheel s Wat ch Cont r ol  Panel

Const r uct  as i ndi cat ed and conf or m t o UL 50.   Pr ovi de cabi net  and hi nged 
cover  of  No.  14 gage sheet  st eel ,  z i nc coat ed by t he hot - di p pr ocess,  and 
NEMA Type 4 sui t abl e f or  out door  use.   Pr ovi de cabi net  and cover  t r eat ed,  
pr i med,  and f i ni sh pai nt ed wi t h col or  as di r ect ed and sui t abl e f or  t he 
i nt ended ser vi ce.   Pr ovi de weat her pr oof  r ecept acl e on cabi net  wi t h t hr eaded 
cap and chai n as i ndi cat ed.   Cont r ol s on t he f ace of  t he panel  shal l  have 
c l ear l y i dent i f i ed engr aved namepl at es.   Pr ovi de panel  wi t h component s 
necessar y f or  compl et e oper at i on of  t he l i ght i ng syst em as i ndi cat ed.

2. 27   WAVE- OFF SYSTEM

I ncl ude wave- of f  st r obe l i ght s ( f l ashhead) ,  equi pment  pad,  cont r ol  panel ,  
t r ansf or mer s,  saf et y swi t ches,  panel boar d and t he associ at ed equi pment  and 
i nt er connect i ng wi r i ng t o pr ovi de a compl et e syst em as i ndi cat ed and as 
speci f i ed her ei n.

2. 27. 1   Wave- of f  St r obe Li ght s

Pr ovi de capaci t ance- di schar ge,  f l ashi ng l i ght s ( st r obe)  f or  wave- of f  
l i ght i ng syst em.   Each l i ght  i ncl udes a f l ash head ( FH)  opt i cal  assembl y 
uni t ,  a power  conver t er  uni t  ( PCU) ,  and t he i nt er connect i ng cabl e.

a.   MIL-L-29575

b.   Accept abl e Sour ce:

( 1)   Fl ash Technol ogy of  Amer i ca,  55- T Lake St r eet ,  Nashua,  N. H. ,  
03060,  phone 603/ 883- 6500

Fl ash Technol ogy Beacon ( FTB)  622

( 2)   Anot her  Wave- Of f  St r obe Li ght  Syst em by anot her  r eput abl e 
manuf act ur er  wi l l  be accept abl e,  subj ect  t o appr oval  by t he 
Cont r act i ng Of f i cer .

2. 27. 2   Wave- Of f  Cont r ol  Cabi net

Pr ovi de cabi net  wi t h component s necessar y f or  compl et e oper at i on of  t he 
l i ght i ng syst em as i ndi cat ed.

a.   Encl osur e

( 1)   UL 50

( 2)   14 gage,  sheet  st eel ,  NEMA [ 3R] [ _____] ,  encl osur e per  NEMA I CS 6, 
wi t h hi nged cover

( 3)   Hot - di p,  z i nc coat ed

( 4)   Sol vent  c l ean per  SSPC SP 1.   I f  t he gal vani zed met al  has been 
" passi vat ed"  or  " st abi l i zed" ,  t he coat i ng shal l  be compl et el y 
r emoved by br ush- of f  abr asi ve bl ast  or  ot her  t r eat ment ,  or  t he 
sur f ace shal l  be pr i med wi t h a pr i mer  whi ch i s speci f i cal l y  
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r ecommended by t he pai nt  manuf act ur er  f or  use on passi vat ed or  
st abi l i zed gal vani zed st eel .

( 5)   I mmedi at el y af t er  c l eani ng,  coat  sur f aces wi t h a pr et r eat ment  
coat i ng or  a cr yst al l i ne phosphat e coat i ng.

( 6)   As soon as pr act i cabl e af t er  t he pr et r eat ment  coat i ng has dr i ed,  
pr i me t r eat ed sur f aces wi t h a coat  of  z i nc- chr omat e pr i mer  and one 
coat  of  synt het i c ext er i or  gl oss gr een enamel  pai nt .   The col or  
shal l  be[  Munsel l  7GY3. 29/ 1. 5 gr een per  ASTM D1535][_____].

b.   Namepl at es

Pr ovi de namepl at es f or  cont r ol s as speci f i ed i n Sect i on 26 00 00. 00 20 
BASI C ELECTRI CAL MATERI ALS AND METHODS.

c.   Ter mi nal  Boar d

NEMA I CS 4

d.   Rel ays

( 1)    Pr ovi de as i ndi cat ed.

( 2)    Coi l :   [ 120] [ 277] [ _____]  Vol t ,  60 Hz.

( 3)    Cont act s:  [ 10] [ _____]  Amper es

e.   Recept acl e

( 1)   UL l i s t ed f or  use i n wet  l ocat i ons

( 2)   Weat her pr oof  on cabi net  wi t h t hr eaded cap and chai n as i ndi cat ed.

2. 27. 3   Pad- mount ed Tr ansf or mer ,  [ 15] [ _____]  kVA,  [ 1] [ 3] - Phase,  Low Pr of i l e

[ As speci f i ed i n Sect i on 26 12 21 SI NGLE- PHASE PAD- MOUNTED TRANSFORMERS. ]

[ As speci f i ed i n Sect i on 26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS. ]

2. 27. 4   Saf et y Swi t ches,  Panel boar d,  and Tr ansf or mer

a.   Pr ovi de as speci f i ed i n Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

b.   Pr ovi de encl osur e as speci f i ed f or  Wave- Of f  Cont r ol  Panel .
 
2. 27. 5   Phot o- El ect r i c  Swi t ch

a.   UL 773 or  UL 773A

b.   Her met i cal l y  seal ed cadmi um- sul f i de cel l

c.   Si ngl e- t hr ow cont act s

d.   On bel ow 3 f oot candl es,  of f  3 -  10 f oot candl es

e.   Ti me del ay t o pr event  swi t chi ng f r om t r ansi ent  l i ght  sour ces

f .   Di r ect i onal  l ens t o pr event  t ur nof f  condi t i on f r om f i xed l i ght s.
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2. 27. 6   Equi pment  Pad

Pr ovi de as shown on const r uct i on dr awi ngs.

2. 28   APPROACH LI GHTI NG SYSTEM

Pr ovi de appr oach,  cent er l i ne,  cr ossbar ,  t hr eshol d bar ,  s i de r ow bar r et t e,  
cent er l i ne bar r et t e,  bar  l i ght s,  sequenced f l ashi ng l i ght s,  f r angi bl e 
t ower s,  and associ at ed equi pment  and i nt er connect i ng wi r i ng t o pr ovi de a 
compl et e syst em as shown on const r uct i on dr awi ngs.

a.    cent er l i ne l i ght s:  FAA AC 150/ 5345- 46 Type L- 850

b.    cent er l i ne bar r et t es:  FAA E- 982

c.    sequence f l ashi ng:  FAA E- 982 or  FAA AC 150/ 5345- 51 Type L- 849,  St y l e E

d.    1000 f t  cr ossbar :  FAA E- 982

e.    t er mi nat i ng bar  l i ght s:  FAA E- 982

f .    pr e- t hr eshol d wi ngbar :  FAA E- 982

g.    appr oach t hr eshol d cent er  bar :  FAA AC 150/ 5345- 46 Type L- 850,  St y l e D 
or  E

h.    out er  t hr eshol d bar :  FAA E- 982

i .    economy appr oach REI L:  FAA AC 150/ 5340- 30

**************************************************************************
NOTE:   Desi gn t he Appr oach Li ght i ng Syst em t o 
i ncl ude an uni nt er r upt ed power  suppl y t o t r ansf er  
l i ght i ng l oad wi t hi n one second of  a power  out age.   
FAA cr i t er i a.

**************************************************************************
2. 28. 1   Li ght i ng Fi xt ur es Except  Fl ashi ng Uni t s

MIL-L-26764 ,  Type MB- 2,  or  FAA E- 982 uni di r ect i onal ,  f or  el evat ed mount i ng 
at  cr oss bar ,  cent er l i ne bar s,  t hr eshol d and si de r ow bar r et t es;  
FAA AC 150/ 5345- 46,  Type L- 850,  Cl ass E or  Cl ass D bi di r ect i onal  or  
uni di r ect i onal ,  f or  semi f l ush mount i ng;  and MIL-L-26990 ,  Type MB- 1,  f or  
el evat ed mount i ng bi di r ect i onal  l i ght s.   Pr ovi de c l ass of  l i ght  and l amp,  
f i l t er ,  and t r ansf or mer  as i ndi cat ed.   I ncl ude l amps.   Mount i ng shal l  
conf or m t o t he det ai l s  i ndi cat ed.   Mount  bases l evel  and r ecess as r equi r ed 
by t hi ckness of  f i x t ur e t o pr ovi de i nst al l at i on i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.

2. 28. 2   Sequenced Fl ashi ng Li ght  Syst em

FAA E- 2628.   [ Pr ovi de as a compl et e and i nt egr at ed par t  of  t he appr oach 
syst em i ncl udi ng i ndi v i dual  power  suppl y uni t s,  el evat ed f l ashi ng uni t s,  
mast er  t i mer ,  r emot e cont r ol  and moni t or  uni t s,  i nt er connect i ng wi r i ng,  and 
suppor t  st r uct ur es.   Mast er  t i mer  cabi net  shal l  pr ovi de t i med f l ashi ng 
s i gnal s t o 21- l amp power  suppl i es.   Syst em shal l  moni t or  i ndi v i dual  l amp 
f l ashes and r epor t  v i a nor mal l y open cont act s a condi t i on of  t wo,  t hr ee,  or  
mor e mal f unct i oni ng l amps or  power  suppl i es.   The mast er  t i mer  cabi net  can 
be a sol i d- st at e t ype.   Maj or  component s of  t hi s syst em shal l  be t he 
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pr oduct  of  a s i ngl e manuf act ur er .   I nst al l  j unct i on boxes as i ndi cat ed on 
concr et e f oundat i ons and on t he pl at f or m of  el evat ed st r uct ur es.   Junct i on 
boxes shal l  have condui t  t appi ngs i n t he bot t om and t op as r equi r ed t o 
accommodat e t he i ncomi ng and out goi ng power  and cont r ol  c i r cui t s f or  t he 
f l ashi ng l i ght s.   Pr ovi de t er mi nal  st r i ps i n each j unct i on box as i ndi cat ed 
f or  t er mi nat i on and connect i on of  t he power  and cont r ol  c i r cui t s.   Pr ovi de 
s i gnal  and moni t or  cabl es as r ecommended by t he syst em manuf act ur er . ]

2. 28. 2. 1   Pad- Mount ed Tr ansf or mer

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

Pr ovi de as i ndi cat ed on t he dr awi ngs and as speci f i ed i n [ _____]  [ Sect i on 
26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS] .

2. 28. 2. 2   Sur ge Pr ot ect i on

Pr ovi de sur ge pr ot ect i on i n t he f or m of  met al  oxi de var i st or s ( MOV)  f or  
power  and si gnal  c i r cui t s wi t h r at i ngs as r ecommended by t he syst em 
manufacturer.

2. 28. 3   Low- I mpact - Resi st ant  Tower s

Pr ovi de f i ber gl ass r ei nf or ced l ow- i mpact  r esi st ant  ( LI R)  t ower s conf or mi ng 
to FAA E- 2702.   Pr ovi de anchor  bol t s,  l ower i ng devi ces and f i x t ur e mount i ng 
accessor i es as r equi r ed by t ower  manuf act ur er .

2. 28. 4   Semi - Fr angi bl e Suppor t s

For  l i ght s suppor t ed mor e t han 12 met er s 40 f eet  above t he gr ound,  pr ovi de 
a t wo- el ement  st r uct ur e;  t he l ower  el ement  bei ng a r i gi d st r uct ur e and t he 
upper  el ement  bei ng a 6 met er  20 f oot  LI R st r uct ur e i n accor dance wi t h 
FAA E- 2702.

2. 29   RUNWAY AND TAXI WAY LI GHTI NG SYSTEMS

**************************************************************************
NOTE:   Use FAA f i xt ur es wher e appr opr i at e.   Fi xt ur es 
i n a uni que ai r f i el d l i ght i ng syst em shal l  be of  a 
s i mi l ar  t ype.   Do not  mi x mi l i t ar y and FAA f i xt ur e 
t ypes i n uni que syst ems.

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

[ I ncl ude r unway edge l i ght s,  r unway t hr eshol d l i ght s,  r unway end 
i dent i f i cat i on l i ght s,  c i r c l i ng gui dance l i ght s,  r unway cent er l i ne l i ght s,  
t axi way gui dance si gns at  i nt er sect i ng t axi way,  i nt er sect i ng r unways and 
adj acent  t o ar r est i ng gear s,  r unway t ouchdown zone l i ght s,  r unway di st ance 
and ar r est i ng gear  mar ker s,  t axi way edge l i ght s,  t axi way cent er l i ne l i ght s,  
t axi way gui dance si gns,  mount i ng st r uct ur es,  cont r ol s,  and t he associ at ed 
equi pment  and i nt er connect i ng wi r i ng t o pr ovi de compl et e syst ems as 
i ndi cat ed and speci f i ed her ei n.   Pr ovi de i npavement  l i ght  f i x t ur es abl e t o 
wi t hst and a mi ni mum st at i c s i ngl e wheel  l oad of  22700 kg 50, 000 pounds.

] 2. 29. 1   Runway Edge Li ght s

[ FAA AC 150/ 5345- 46,  Type L- 862] [ MIL-DTL-5904 ,  Type C- 1] ,  f or  el evat ed 
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mount i ng;  and FAA AC 150/ 5345- 46,  Type L- 850 Cl ass C,  f or  semi f l ush 
mount i ng at  i nt er sect i ng t axi ways,  at  i nt er sect i ng r unways and adj acent  t o 
ar r est i ng gear .   Pr ovi de f i l t er s as i ndi cat ed conf or mi ng t o r equi r ement s of  
f i x t ur e speci f i cat i ons.

2. 29. 2   Runway Thr eshol d Li ght s

Elevated FAA E- 982 f or  mount i ng out boar d of  edge l i ght s;  and MIL-L-26990 , 
Type MB- 1,  f or  mount i ng i nboar d of  edge l i ght s.

2. 29. 3   Ci r c l i ng Gui dance Li ght s

Fi xt ur es shal l  have 503- wat t ,  20A/ T20/ 3 l amps.   Lens shal l  be gl ass 
avi at i on whi t e,  heat  r esi st ant .

2. 29. 4   Runway End I dent i f i cat i on Li ght s

FAA AC 150/ 5345- 51,  Type L- 849.   Pr ovi de f i x t ur es,  power  and cont r ol  
equi pment  [ St y l e E uni di r ect i onal ] [  and ] [ St y l e F omni di r ect i onal ]  
f i x t ur es.  [ Pr ovi de f i x t ur es as i ndi cat ed. ]

2. 29. 5   Runway Cent er l i ne Li ght s

**************************************************************************
NOTE:   Type L- 852N i s a r est r i c t i ve f i x t ur e t hat  has 
been gr ant ed pr opr i et ar y appr oval  by a Level  I  
Cont r act i ng Of f i cer .

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

FAA AC 150/ 5345- 46,  Type L- 852,  Cl ass N ( Navy) ,  bi di r ect i onal ,  nar r ow beam,  
Type [ V] [ VI ] [ VI I ] [ VI I I ] ,  [ wi t h shor t i ng devi ce f or  f ai l ed l amp, ]  modi f i ed 
t o r esi st  damage f r om ai r cr af t  t ai l hooks.   Modi f y f i x t ur e as f ol l ows t o 
r esi st  damage f r om ai r cr af t  t ai l hooks.   St ai nl ess st eel  f or  t op assembl y 
shal l  conf or m t o SAE AMS5351 wi t h Rockwel l  har dness of  C40 pl us or  mi nus 
5.   Pr ovi de cast i ng t hi ckened f r om 9. 52 t o 12. 7 mm 3/ 8 t o 1/ 2 i nch,  and 
opt i cal  pl at e t hi ckened as r equi r ed t o mai nt ai n f l ushness.   Hei ght  of  
f i x t ur e shal l  be 12. 7 mm 1/ 2 i nch above pavement  i n l i eu of  9. 52 mm 3/ 8 i nch.   
Li ght  channel  wi dt h shal l  be 25 mm one i nch at  t he l ens,  wi t h a di ver gence 
of  0. 24 r ad 14 degr ees on each si de.   Secur e opt i cal  assembl y wi t h 410 or  
416 st ai nl ess st eel  bol t s.

[ 2. 29. 5. 1   St andar d Dut y Cent er l i ne Li ght s

FAA AC 150/ 5345- 46,  Type L- 850A,  [ Cl ass 1 f or  i nset t i ng di r ect l y i nt o 
pavement ] [ Cl ass 2 f or  i nst al l at i on on mount i ng bases] .   Pr ovi de f i l t er s as 
i ndi cat ed and conf or mi ng t o r equi r ement s of  f i x t ur e speci f i cat i ons.

] 2. 29. 6   Runway Touchdown Zone Li ght s

[ FAA AC 150/ 5345- 46,  Type L- 850B]  [ or ]  [ QPL-26202 ,  Cl ass BB25,  wi t h t op 
cast i ng havi ng ext r a r i b f or  pr ot ect i on agai nst  damage f r om ai r cr af t  
tailhooks.

] 2. 29. 7   Taxi way Edge Li ght s

[ FAA AC 150/ 5345- 46,  Type L- 861T f or  el evat ed t axi way edge l i ght s wi t h 
45- wat t ,  6. 6A l amp and bl ue l ens or  yel l ow l ens as i ndi cat ed] [  and ] [
FAA AC 150/ 5345- 46,  Type L- 852E,  Cl ass [ 1] [ 2]  f or  semi f l ush t axi way edge 
l i ght s wi t h a 115- wat t ,  6. 6A l amp and bl ue f i l t er .
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] 2. 29. 8   Taxi way Cent er l i ne Li ght s

FAA AC 150/ 5345- 46,  Type L- 852.

2. 29. 8. 1   St r ai ght  Cent er l i ne Sect i ons

Pr ovi de Type L- 852A wi t h gr een/ gr een f i l t er s.   At  hol d bar s,  pr ovi de yel l ow 
f i l t er  f aci ng t he hol di ng ai r cr af t .

2. 29. 8. 2   Cur ved Cent er l i ne Sect i ons

Pr ovi de Type L- 852B wi t h gr een/ gr een f i l t er s.

2. 29. 8. 3   Taxi way I nt er sect i ons

Pr ovi de Type L- 852E wi t h gr een f i l t er .

2. 29. 8. 4   Hook Resi st ant  Li ght s

Pr ovi de f i x t ur es as r equi r ed f or  s i mul at ed car r i er  deck l i ght i ng syst em as 
speci f i ed except  wi t h 65- wat t  l amps and gr een f i l t er s.

2. 29. 9   Taxi way Hol d Li ght s

FAA AC 150/ 5345- 46,  Type L- 852A uni di r ect i onal  wi t h yel l ow f i l t er  t owar d 
t he t axi way.

2. 29. 10   Taxi way Gui dance Si gns

FAA AC 150/ 5345- 44.   [ I nf or mat i onal  s i gns Type L- 858Y] [  and ] [ mandat or y 
s i gns Type L- 858R] .   Pr ovi de s i ze as i ndi cat ed.   Pr ovi de ser i es c i r cui t  
power  suppl y adapt er s appr oved by t he s i gn manuf act ur er .

2. 30   SI MULATED CARRI ER DECK LI GHTI NG SYSTEM

[ I ncl ude deck edge l i ght s,  deck cent er l i ne l i ght s,  at hwar t shi p and r amp 
l i ght s,  i sol at i ng t r ansf or mer s,  cont r ol  panel s,  t he associ at ed equi pment  
and i nt er connect i ng wi r i ng t o pr ovi de a compl et e syst em as i ndi cat ed and 
speci f i ed her ei n.

] 2. 30. 1   Li ght  Fi xt ur es

**************************************************************************
NOTE:   Type L- 852N i s a r est r i c t i ve f i x t ur e t hat  has 
been gr ant ed pr opr i et ar y appr oval  by a Level  I  
Cont r act i ng Of f i cer .

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

FAA AC 150/ 5345- 46,  Type L- 852,  Cl ass N ( Navy) ,  uni di r ect i onal ,  nar r ow 
beam,  Type [ V] [ VI ] [ VI I ] [ VI I I ] ,  [ wi t h shor t i ng devi ce f or  f ai l ed l amp, ]  
modi f i ed t o r esi st  damage f r om ai r cr af t  t ai l hooks.   Modi f y f i x t ur e as 
f ol l ows t o r esi st  damage f r om ai r cr af t  t ai l hooks.   St ai nl ess st eel  f or  t op 
assembl y shal l  conf or m t o SAE AMS5351 wi t h Rockwel l  har dness of  C40 pl us or  
mi nus 5 wi t h cast i ng t hi ckened f r om 9. 52 t o 12. 7 mm 3/ 8 t o 1/ 2 i nch,  and 
opt i cal  pl at e t hi ckened as r equi r ed t o mai nt ai n f l ushness.   Pr ovi de f i x t ur e 
hei ght  of  12. 7 mm 1/ 2 i nch above pavement  i n l i eu of  9. 52 mm 3/ 8 i nch.   
Pr ovi de l i ght  channel  wi dt h 25 mm one i nch at  t he l ens,  wi t h a di ver gence 
of  0. 24 r ad</ MET 14 degr ees on each si de.   Secur e t he opt i cal  assembl y wi t h 
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410 or  416 st ai nl ess st eel  bol t s.

2. 30. 2   Junct i on Boxes and Ter mi nal  Boxes i n Manhol es or  Handhol es

NEMA Type 6 submer si bl e i n accor dance wi t h NEMA I CS 6.   Pr ovi de boxes wi t h 
t hr eaded hubs f or  condui t  or  wat er t i ght  cabl e connect or s.

2. 30. 3   Landi ng Si gnal  Of f i cer  ( LSO)  Cont r ol  Panel

Por t abl e and sui t abl e f or  use on paved ar ea adj acent  t o t he LSO handhol e.  
Pr ovi de cont r ol  panel ,  cabi net ,  and cover  of  3 mm 1/ 8 i nch al umi num al l oy 
5052- H32 conf or mi ng t o ASTM B209M ASTM B209 and const r uct ed as i ndi cat ed.   
Ri gi dl y const r uct  ent i r e assembl y spr ayt i ght  i n accor dance wi t h MIL-STD-108 .   
Pr ovi de a hi nged cover  wi t h t wo or  mor e posi t i ve c l osi ng l at ches t o pr ot ect  
panel  f ace when not  i n use,  wi t h cover  ar r anged so t hat  i t  can be opened t o 
al l  posi t i ons.   I dent i f y cont r ol s on panel  f ace c l ear l y by engr aved 
namepl at es.   Panel  shal l  cont ai n component s and cont r ol s necessar y f or  
compl et e oper at i on of  l i ght i ng syst ems i ndi cat ed.   Pr ovi de r ecept acl es as 
i ndi cat ed and i n accor dance wi t h t he Mi l i t ar y St andar ds i ndi cat ed.   Pr ovi de 
panel  i n c l ose- f i t t i ng cabi net ,  r emovabl e f r om f r ont .

2. 31   CONNECTORS

FAA AC 150/ 5345- 26,  FAA Type L- 823 connect or s f or  use wi t h FAA Type L- 824 
ai r f i el d l i ght i ng cabl e.

2. 32   MEDI UM I NTENSI TY APPROACH LI GHTI NG SYSTEM

[ Medi um i nt ensi t y  appr oach l i ght i ng syst em wi t h r unway al i gnment  i ndi cat or  
l i ght s ( MALSR)  i ncl udes cent er l i ne l i ght  bar s,  a 305 met er  1000 f oot  l i ght  
bar ,  sequenced f l ashi ng l i ght s,  cont r ol  equi pment  and power  suppl i es.   
Pr ovi de t hr eshol d l i ght s as par t  of  t he r unway l i ght i ng syst em.

] 2. 32. 1   Semi f l ush St eady- Bur ni ng Li ght s

FAA AC 150/ 5345- 46,  Type L- 850B.   Cl ear  f i x t ur e wi t hout  t oe- i n.  Pr ovi de 
200- wat t ,  6. 6A l amp.

2. 32. 1. 1   Encapsul at ed St epdown Tr ansf or mer

Pr ovi de 200- wat t ,  240- vol t / 30. 3- vol t  t r ansf or mer  appr oved by t he f i x t ur e 
manuf act ur er .   Connect or s shal l  compl y wi t h Type L- 823 as speci f i ed.

2. 32. 2   El evat ed Fi xt ur es

FAA E- 2980.   Pr ovi de 120- vol t ,  150- wat t  PAR- 38 or  120- wat t  PAR- 38 l amps 
meet i ng FAA phot omet r i c r equi r ement s of  FAA E- 2980.

2. 32. 3   Sequenced Fl asher  Uni t s

FAA E- 2980.

2. 32. 4   Accessor y Equi pment

FAA E- 2980,  power  suppl i es,  j unct i on boxes,  di st r i but i on panel ,  
t r ansf or mer ,  cont r ol  cabi net  and spar e par t s t r unk.
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2. 32. 5   Low I mpact  Resi st ant  Tower s

As speci f i ed.

2. 33   HELI PAD LI GHTI NG SYSTEM

[ Consi st s of  per i met er  l i ght s,  l andi ng di r ect i on l i ght s,  appr oach di r ect i on 
l i ght s,  pad f l oodl i ght s,  and r el at ed f aci l i t i es.

] 2. 33. 1   Per i met er  Li ght s and Landi ng Di r ect i on Li ght s

FAA AC 150/ 5345- 46.   [ Pr ovi de Type L- 861 el evat ed f i x t ur es wi t h yel l ow 
f i l t er s]  [ and]  [ Type L- 852E semi f l ush f i x t ur es wi t h yel l ow f i l t er s. ]

2. 33. 2   Appr oach Di r ect i on Li ght s

Pr ovi de el evat ed f i x t ur es,  Type L- 861[ ,  or  semi f l ush f i x t ur es,  Type 
L- 852E, ]  wi t h c l ear  l enses.

2. 33. 3   Floodlights

Pr ovi de out door  heavy- dut y t ype wi t h baf f l es or  hoods as appl i cabl e f or  
uni f or m i l l umi nat i on and t o r educe shadows.

2. 34   PRECI SI ON APPROACH PATH I NDI CATOR ( PAPI )

[ Consi st s of  f our  l i ght  uni t s mount ed i n t he ar ea of  t he gr ound poi nt  of  
i nt er cept  of  t he gl i de s l ope and ai med i n t he di r ect i on of  t he appr oach.

] 2. 34. 1   Li ght  Uni t s

FAA AC 150/ 5345- 28,  Type L- 880 or  FAA E- 2756.   Connect  l i ght  uni t s t o 
ser i es cur r ent  c i r cui t s v i a appr opr i at e i sol at i on t r ansf or mer s as 
r ecommended by t he syst em manuf act ur er .   Pr ovi de t i l t  swi t ches and r el ays 
t o de- ener gi ze al l  l i ght  uni t s when one uni t  exceeds t i l t  r equi r ement s.

[ 2. 35   PAINTING

As speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.

] PART 3   EXECUTI ON

3. 1   ELECTRI CAL REQUI REMENTS

El ect r i cal  i nst al l at i on shal l  conf or m t o I EEE C2, NFPA 70, NFPA 70B and 
r equi r ement s speci f i ed her ei n.   Under gr ound el ect r i cal  wor k shal l  be as 
speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

3. 1. 1   El ect r i cal  Met al l i c  Tubi ng

Do not  i nst al l  under gr ound or  encase i n concr et e.

3. 2   CONCRETE

Unl ess ot her wi se speci f i ed,  pr ovi de 20. 67 MPa 3000 psi  concr et e f or  bel ow 
gr ade and 27. 56 MPa 4000 psi  concr et e f or  above gr ade use wi t h 25 mm one 
i nch maxi mum aggr egat e[  conf or mi ng t o t he r equi r ement s of  Sect i on 03 30 00 
CAST- I N- PLACE CONCRETE] .
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3. 3   AI RFI ELD [ MANHOLES] [  AND  ] [ HANDHOLES]

**************************************************************************
NOTE:    For  a pr oj ect  speci f i cat i on,  t he desi gner  
must  edi t  Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON as necessar y t o sui t  t he speci f i c  
ai r f i el d i nst al l at i on.   Not e t hat  ai r f i el d t ype 
manhol es,  vaul t s ,  handhol es,  and t hei r  associ at ed 
f r ames and cover s r equi r e a desi gn f or  a maxi mum 
si ngl e wheel  l oad of  22 675 kg 50, 000 pounds 40 815 
kg 90, 000 pounds.   Use st eel  conf or mi ng t o ASTM 
A36/ A36M,  " St r uct ur al  St eel , "  f or  cover s t o ai r f i el d 
manhol es,  vaul t s ,  and handhol es.   Use duct i l e i r on 
f or  f r ames.  Speci f y A- A- 60005,  " Fr ames,  Cover s,  
Gr at i ngs,  St eps,  Sump and Cat ch Basi n,  Manhol e, "  and 
duct i l e i r on f or  f r ames,  but  not  f or  cover s.

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

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

3. 4   EARTHWORK

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

3. 5   GROUNDING

Gr ound non- cur r ent  car r y i ng met al l i c  par t s associ at ed wi t h el ect r i cal  
equi pment  as speci f i ed i n Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DISTRIBUTION.

3. 6   CABLE MARKERS

Pr ovi de cabl e mar ker s or  t ags f or  each cabl e at  duct  ent r ances ent er i ng or  
l eavi ng manhol es or  handhol es and at  each t er mi nat i on wi t hi n t he l i ght i ng 
vaul t .   Tag cabl es i n each manhol e or  handhol e wi t h not  l ess t han t wo t ags 
per  cabl e,  one near  each duct  ent r ance hol e.   I mmedi at el y af t er  cabl e 
i nst al l at i on,  per manent l y at t ach t ags t o cabl es and wi r es so t hat  t hey 
cannot  be acci dent al l y  det ached.

3. 7   FRANGI BLE REQUI REMENTS

I nst al l  f r angi bl e suppor t s,  coupl i ngs,  and adapt er s as i ndi cat ed and 
speci f i ed.   I nst al l  wi t h t he t ype condui t  i ndi cat ed.

3. 7. 1   Appr oach Syst em Fr angi bi l i t y

At  t he 305 met er  1000 f oot  cr oss bar  and beyond,  mount  appr oach l i ght s up t o
 1830 mm 6 f eet  above concr et e f oundat i on on t hr eaded f r angi bl e coupl i ngs 
and 53 mm 2 i nch el ect r i cal  met al l i c  t ubi ng ( EMT) .   For  mount i ng hei ght s 
gr eat er  t han 1830 mm 6 f eet ,  i nst al l  appr oach l i ght s on l ow- i mpact  
r esi st ant  f r angi bl e t ower s.

3. 8   ELEVATED AI RFI ELD LI GHTS

Fr angi bl y mount  nor mal l y not  exceedi ng 355 mm 14 i nches i n hei ght  unl ess 
hi gher  mount i ng i s per mi t t ed i n snow accumul at i on ar eas.   Fr angi bl y mount  
equi pment  exceedi ng 355 mm 14 i nches i n hei ght  as i ndi cat ed.
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3. 9   SEMI FLUSH AI RFI ELD LI GHTS

Remove wat er ,  debr i s,  and ot her  f or ei gn subst ances pr i or  t o i nst al l i ng 
semi f l ush l i ght  base and l i ght .

3. 10   WI RES,  FI XTURES,  AND ENCLOSURES I N SAW KERFS OR DRI LLED HOLES

Seal ant  i s  speci f i ed i n par agr aph ent i t l ed " Seal i ng Fi xt ur es and Wi r es i n 
Dr i l l ed Hol es or  Saw Ker f s. "

3. 10. 1   Hol es f or  Li ght  Fi xt ur es

Bor e hol es i n pavement  t o di mensi ons i ndi cat ed.   Use a di amond- edged bi t  t o 
pr ovi de a smoot h,  st r ai ght  cut .   Bot t om of  hol e shal l  be f l at  or  s l i ght l y 
concave,  except  t hat  an ar ea at  l east  25 mm one i nch wi de ar ound t he 
per i met er  shal l  be f l at .   Fi l l  sur f aces deeper  t han t he pr escr i bed dept h 
wi t h seal ant  t o t he l evel  of  t he f l at  ar ea and al l ow t o cur e bef or e f ur t her  
placement.

3. 10. 2   Hol es f or  Tr ansf or mer  Encl osur es

Dr i l l  hol es t hr ough concr et e pavement  and r emove l oose mat er i al .   Fi l l  hol e 
wi t h concr et e t o dept h i ndi cat ed.   Pr ovi de a mi ni mum of  75 mm 3 i nches of  
concr et e at  bot t om of  hol e.

3. 10. 3   Saw Ker f s and Spl i ce Chamber s

Cut  saw ker f s and spl i ce chamber s i n pavement s wher e i ndi cat ed.   Pr ovi de 
saw cut s i n st r ai ght  l i nes and wi t h ver t i cal  s i des.   Pr ovi de wi dt h and 
dept h of  saw cut s adequat e f or  t he r equi r ed number  of  wi r es as i ndi cat ed.  
Saw ker f s shal l  have t he ver t i cal  edges chamf er ed at  i nt er sect i ons.   Wher e 
a saw ker f  cr osses a const r uct i on j oi nt ,  i ncr ease t he dept h suf f i c i ent l y t o 
al l ow f or  s l ack wi r e under  t he j oi nt .

3. 10. 4   Sandblasting

Sandbl ast  saw ker f s,  gr ooves,  and hol es t o r emove f or ei gn or  l oose 
mat er i al .   Accompl i sh sandbl ast i ng by usi ng appr oved equi pment  mai nt ai ned 
i n good wor ki ng or der  at  al l  t i mes.   Pr ovi de sand used f or  bl ast i ng of  t he 
pr oper  s i ze and qual i t y  as necessar y t o per f or m t he wor k.   Pr ovi de nozzl es 
used f or  sandbl ast i ng of  t he pr oper  s i ze i n r el at i on t o t he gr oove or  hol es 
t o be c l eaned.   Repl ace nozzl es enl ar ged by wear  as necessar y.   Sandbl ast  
at  an ai r  pr essur e of  not  l ess t han 0. 62 MPa 90 psi .

3. 10. 5   Cleaning

I mmedi at el y pr i or  t o i nst al l at i on of  wi r e or  l i ght  f i x t ur es,  f l ush saw 
ker f s and hol es wi t h a hi gh vel oci t y wat er  j et  or  st eam,  and cl ean and dr y 
wi t h a hi gh vel oci t y ai r  j et  t o r emove di r t  and f or ei gn mat er i al .

3. 10. 6   Li ght i ng Fi xt ur e I nst al l at i on

**************************************************************************
NOTE:   The desi gner  shal l  pr ovi de det ai l s  on t he 
pr oj ect  dr awi ngs showi ng t he i nst al l ed l i ght  f i x t ur e 
wi t h r ef er ence t o t he f i ni shed pavement .

**************************************************************************
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Sandbl ast  s i des and bot t om of  each l i ght  f i x t ur e i mmedi at el y pr i or  t o 
i nst al l at i on.   Cover  i nsi de f aces of  bor ed hol e and bot t om and si des of  
l i ght  f i x t ur e wi t h a coat i ng of  seal ant  t hat  wi l l  compl et el y f i l l  t he voi d 
bet ween concr et e and f i x t ur e.   Use a j i g or  hol di ng devi ce f or  i nst al l i ng 
each l i ght  f i x t ur e t o ensur e posi t i oni ng t o t he pr oper  el evat i on,  
al i gnment ,  l evel  cont r ol ,  and azi mut h cont r ol .   Or i ent  l i ght  f i x t ur e wi t h 
l i ght  beam par al l el  t o f l i ght  deck cent er l i ne or  r unway cent er l i ne and 
f aci ng i n t he par t i cul ar  di r ect i on r equi r ed.   Level  out er most  edge of  
f i x t ur e wi t h t he sur r oundi ng pavement .   Remove sur pl us seal ant  or  f l exi bl e 
embeddi ng mat er i al .   Leave t he hol di ng devi ce i n pl ace unt i l  seal ant  has 
r eached i t s i ni t i al  set .   Pr oper l y ar r ange f i x t ur e l ead wi r es wi t h r espect  
t o t hei r  connect i ng posi t i on.   Bl ock t he wi r e way ent r ance i nt o t he l i ght  
r ecess t o r et ai n t he seal ant  mat er i al  dur i ng cur i ng.

3. 10. 7   I nst al l at i on of  Ci r cui t  Wi r es i n Pavement

Pl ace t he wi r es i n saw ker f s and anchor  at  bot t om by means of  r ubber  or  
pl ast i c wedges or  noncor r osi ve met al  c l i ps pl aced ever y 610 or  915 mm 2 or  
3 f eet  or  as of t en as necessar y t o hol d t he wi r e down.   Wher e wi r es cr oss 
exi st i ng j oi nt s,  encase wi r es i n a 305 mm 12 i nchl engt h of  f l exi bl e t ubi ng 
of  pol yet hyl ene mat er i al  conf or mi ng t o ASTM D1248,  Type I I  or  Type I I I ,  t o 
br eak t he bond bet ween t he wi r es and t he seal i ng mat er i al .   Pr ovi de t ubi ng 
cent er ed on t he j oi nt  and of  suf f i c i ent  s i ze t o accommodat e t he wi r es t o 
al l ow f or  movement  of  t he wi r es as t he j oi nt  opens and cl oses.   Wr ap ends 
of  t ubi ng wi t h t ape t o pr event  ent r ance of  seal i ng mat er i al s.   Pack t he 
adj acent  j oi nt  ar ea t empor ar i l y  wi t h r ovi ng mat er i al ,  such as hemp,  j ut e,  
cot t on or  f l ax,  t o pr event  seal i ng mat er i al  f r om f l owi ng i nt o t he open 
j oi nt .  Car ef ul l y  mi x and appl y seal i ng mat er i al s i n accor dance wi t h t he 
manuf act ur er ' s i nst r uct i ons and at  t he r ecommended t emper at ur e.   Remove 
sur pl us or  spi l l ed mat er i al .

3. 11   SPLI CES FOR AI RFI ELD LI GHTI NG CABLE

3. 11. 1   Connectors

Use ki t  t ype connect or s t o spl i ce 5 kV si ngl e- conduct or  ser i es l i ght i ng 
cabl es.   Dur i ng i nst al l at i on and pr i or  t o cover i ng wi t h ear t h,  keep mat i ng 
sur f aces of  connect or s cover ed unt i l  connect ed and cl ean when pl ugged 
t oget her .   At  j oi nt  wher e connect or s come t oget her ,  i nst al l  heat  shr i nkabl e 
t ubi ng wi t h wat er pr oof  seal ant . [   Al t er nat el y,  t he Cont r act or  may pr ovi de 
t wo hal f  l apped l ayer s of  t ape over  t he ent i r e j oi nt . ]   Joi nt  shal l  pr event  
ent r apment  of  ai r  whi ch mi ght  subsequent l y l oosen t he j oi nt .

3. 11. 2   Spl i c i ng Fi xt ur es t o t he Wi r es i n Pavement  Saw Ker f s

Make spl i ces wi t h pr ei nsul at ed wat er t i ght  connect or  s l eeves cr i mped wi t h a 
t ool  t hat  r equi r es a compl et e cr i mp bef or e t ool  can be r emoved.

3. 12   GROUNDI NG SYSTEMS

3. 12. 1   Count er poi se I nst al l at i on

Lay count er poi se wi r e f or  ent i r e l engt h of  c i r cui t s suppl y i ng ai r f i el d 
l i ght i ng.   Pr ovi de wi r e i n one pi ece,  except  wher e di st ance exceeds t he 
l engt h usual l y suppl i ed,  and i nst al l  on t op of  t he envel ope of  
concr et e- encased duct  and appr oxi mat el y 150 mm 6 i nches above di r ect  bur i al  
cabl es and duct  l i nes.   Wher e t r enches or  duct  l i nes i nt er sect ,  
el ect r i cal l y  i nt er connect  count er poi se wi r es by exot her mi c wel di ng.   
Connect  count er poi se wi r es t oget her  and t o exi st i ng count er poi se wi r es.   
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Connect  count er poi se t o ear t h gr ound at  ever y [ 600] [ _____]  met er  
[ 2, 000] [ _____]  f eet  of  cabl e r un,  at  l i ght i ng vaul t ,  and at  f eeder  
connect i on t o l i ght  c i r cui t  by means of  gr ound r ods as speci f i ed.

3. 12. 2   Fi xt ur e Gr oundi ng

Gr ound each f i x t ur e or  gr oup of  adj acent  f i x t ur es t o t he count er poi se 
syst em.   Connect  f i x t ur es,  st eel  l i ght  bases or  gr oundi ng bushi ngs on st eel  
condui t s t o t he count er poi se syst em by a No.  6 AWG bar e- st r anded copper  
wi r e.   Semi f l ush ( pancake)  f i x t ur es f or  di r ect  mount i ng i n pavement  may not  
be gr ounded.   Connect  copper  wi r e t o t he count er poi se by exot her mi c wel d.

3. 13   MARKI NG AND LI GHTI NG OF AI RWAY OBSTRUCTI ONS

**************************************************************************
NOTE:   I f  Sect i on 09 90 00 PAI NTS AND COATI NGS i s 
i ncl uded,  pai nt i ng r equi r ement s shoul d be 
t r ansf er r ed t o i t .  Local  condi t i ons may necessi t at e 
modi f i cat i on t o t he f ol l owi ng par agr aph.   Ref er  t o 
FAA AC 70/ 7460- 1 f or  f ur t her  mar k i ng of  obst r uct i ons.

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

Mar k and l i ght  t ower s,  pol es,  smokest acks,  bui l di ngs of  cer t ai n shapes and 
si zes,  and ot her  obst r uct i ons i n accor dance wi t h FAA AC 70/ 7460- 1 and as 
indicated.

3. 13. 1   Pai nt i ng of  Ai r way Obst r uct i ons

Pat t er ns and col or s t o mar k obst r uct i ons shal l  conf or m t o FAA AC 70/ 7460- 1 
and be as i ndi cat ed.

3. 13. 2   Obst r uct i on Mar ker  Li ght s

I nst al l  obst r uct i on mar ker  l i ght s on r adi o t ower s,  el evat ed wat er  t anks,  
smokest acks,  bui l di ngs,  and si mi l ar  st r uct ur es wi t h 25 mm one i nch
zi nc- coat ed r i gi d st eel  condui t  s t ems usi ng st andar d t ees and el bows,  
except  t hat  wher e l ower i ng devi ces ar e r equi r ed,  i nst al l  i n accor dance wi t h 
equi pment  manuf act ur er ' s r ecommendat i ons.

3. 14   ROTATI NG LI GHT BEACON

I nst al l  wi t h manuf act ur er ' s i nst r uct i ons,  i ncl udi ng t hose f or  c l eani ng,  
l ubr i cat i on,  adj ust ment ,  and ot her  speci al  i nst r uct i ons.   Pr ovi de 
f oundat i ons and suppor t s as i ndi cat ed.

3. 14. 1   Beam Adj ust ment

Adj ust  beam dur i ng hour s of  dar kness.   Ai m beam t o pr ovi de a mi ni mum of  
0. 095 r ad 5. 5 degr ees above t he hor i zont al ,  but  not  hi gher  t han necessar y 
t o c l ear  pr i nci pal  obst r uct i ons.

3. 14. 2   Power  Suppl y and Wi r i ng

I nst al l  panel boar d at  t op of  st r uct ur e t o pr ovi de separ at el y pr ot ect ed 
c i r cui t s f or  beacon l amps, [  heat er s, ]  mot or ,  and obst r uct i on l i ght s.  Locat e 
cabi net  on s i de of  pl at f or m opposi t e l adder .   I nst al l  condui t  r i ser  on 
t ower  i n a cor ner  angl e and do not  l ocat e near  t he l adder .
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3. 15   HELI PORT LI GHT BEACON

I nst al l  i n accor dance wi t h speci f i cat i ons and manuf act ur er ' s i nst r uct i ons,  
i ncl udi ng t hose f or  c l eani ng,  l ubr i cat i on,  adj ust ment ,  and ot her  speci al  
i nst r uct i ons.   Pr ovi de f oundat i ons and suppor t s as i ndi cat ed.

3. 15. 1   Beam Adj ust ment

Adj ust  beam dur i ng hour s of  dar kness.   Ai m beam t o pr ovi de a mi ni mum of  
0. 095 r ad 5. 5 degr ees above t he hor i zont al ,  but  not  hi gher  t han necessar y 
t o c l ear  pr i nci pal  obst r uct i ons.

3. 15. 2   Power  Suppl y and Wi r i ng

I nst al l  panel boar d at  t op of  st r uct ur e t o pr ovi de separ at el y pr ot ect ed 
c i r cui t s f or  beacon l amps, [  heat er s, ]  mot or ,  and obst r uct i on l i ght s.  Locat e 
cabi net  on s i de of  pl at f or m opposi t e l adder .   I nst al l  condui t  r i ser  on 
t ower  i n a cor ner  angl e and do not  l ocat e near  l adder .

3. 16   WI ND DI RECTI ON I NDI CATORS

I nst al l at i on shal l  i ncl ude a 7620 mm 25 f oot  bl ack c i r c l e const r uct ed on 
t he gr ound wi t h cent er  at  cent er  of  t he base.   Const r uct  c i r c l e of  an 
emul si f i ed asphal t - sand mi xt ur e or  of  a cut - back asphal t  sand mi xt ur e and 
not  l ess t han 125 mm 5 i nches i n t hi ckness.   Asphal t  sand mi xt ur e shal l  
cont ai n not  l ess t han 6 per cent  bi t umen.   Pr ovi de wel l  gr aded sand wi t h not  
mor e t han 10 per cent  mat er i al  whi ch wi l l  pass t hr ough a No.  200 mesh 
si eve.   Compact  asphal t - sand mi xt ur e t hor oughl y and sl ope f or  dr ai nage f r om 
cent er  t o out er  r i m f r om one si de t o t he ot her .   [ Guy wi nd cone di r ect i on 
i ndi cat or  as i ndi cat ed. ]

3. 17   I SOLATI ON TRANSFORMERS

Make connect i ons of  t r ansf or mer  pr i mar y l eads t o pr i mar y cabl es wi t h 
connect or s conf or mi ng t o FAA AC 150/ 5345- 26.   Make connect i on t o 
t r ansf or mer  secondar y wi t h connect or s conf or mi ng t o FAA AC 150/ 5345- 26 and 
pl ug di r ect l y i nt o a mat i ng connect or  on t he t r ansf or mer  secondar y l eads.  
Dur i ng i nst al l at i on,  keep mat i ng sur f aces of  connect or s cover ed unt i l  
connect ed and cl ean when pl ugged t oget her .   At  j oi nt  wher e connect or s come 
t oget her ,  i nst al l  heat  shr i nkabl e t ubi ng wi t h wat er pr oof  seal ant . [   
Al t er nat i vel y,  t he Cont r act or  may pr ovi de t wo hal f - l apped l ayer s of  t ape 
over  t he ent i r e j oi nt . ]   Joi nt  shal l  pr event  ent r apment  of  ai r  whi ch mi ght  
subsequent l y l oosen t he j oi nt .

3. 18   RUNWAY AND TAXI WAY LI GHTI NG SYSTEMS

3. 18. 1   Runway and Taxi way Cent er l i ne Li ght s

Pr ovi de a t r ansf or mer  f or  each gr oup of  f our  45- wat t  or  t hr ee 65- wat t  
cent er l i ne l i ght s and i nst al l  i n a handhol e as i ndi cat ed.   Connect  l i ght s 
t o secondar y c i r cui t  wi r es at  f i x t ur e l eads usi ng pr ei nsul at ed wat er t i ght  
connect or  s l eeves cr i mped wi t h t ool  t hat  r equi r es a compl et e cr i mp bef or e 
t ool  can be r emoved.   Make connect i on at  st agger ed l ocat i ons and wr ap wi t h 
one l ayer  of  hal f - l apped pl ast i c el ect r i cal  i nsul at i ng t ape.   I nst al l  l i ght  
f i x t ur es i n hol es dr i l l ed i n t he pavement  as i ndi cat ed.

3. 18. 2   Touchdown Zone Li ght i ng I nst al l at i on

Pr ovi de a l i ght  base f or  t r af f i c  bear i ng ar eas speci f i ed f or  each l i ght  and 
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t r ansf or mer  as i ndi cat ed.   I n maki ng cabl e connect i ons,  pr ovi de suf f i c i ent  
s l ack cabl e i n each base t o per mi t  connect i on t o be made above gr ound,  or  
as i ndi cat ed.

3. 18. 3   Ci r cui t  Sel ect or  Cabi net s

I nst al l  as i ndi cat ed and i n st r i c t  accor dance wi t h manuf act ur er ' s 
instructions.

3. 19   SI MULATED CARRI ER DECK LI GHTI NG SYSTEM

3. 19. 1   Li ght  Fi xt ur es

I nst al l  i n r unway pavement  as i ndi cat ed,  wi t h cent er l i ne of  uni di r ect i onal  
l i ght  beam ai med t owar d t he near er  r unway t hr eshol d and par al l el  t o r unway 
centerline.

3. 19. 2   I sol at i on Tr ansf or mer s

Except  wher e i ndi cat ed ot her wi se,  pr ovi de a t r ansf or mer  f or  each gr oup of  
f our  45- wat t  l i ght s and i nst al l  i n handhol e or  manhol e as i ndi cat ed.

3. 19. 3   Equi pment  i n Cont r ol  Tower ,  Vaul t ,  Manhol e,  and Handhol es

Pr ovi de namepl at es t o mat ch and f i t  exi st i ng l i ght i ng cont r ol  panel s i n 
l ocat i ons as di r ect ed.   Pr ovi de equi pment ,  wi r i ng,  and namepl at es i n r unway 
f i el d l i ght i ng vaul t ,  i n syst em br i ght ness cont r ol  manhol e,  and i n 
handhol es as i ndi cat ed.

3. 19. 4   Wi r e and Connect or s

Pr ovi de THWN i nsul at i on f or  secondar y conduct or s bet ween i sol at i on 
t r ansf or mer s and si mul at ed car r i er  deck f i x t ur es.   Pr ovi de t wo- pi n 
connect or s i n accor dance wi t h FAA AC 150/ 5345- 26.

3. 20   APPROACH LI GHTI NG SYSTEM

I nst al l  appr oach l i ght i ng syst em as i ndi cat ed and speci f i ed.   Pr ovi de 
namepl at es f or  equi pment ,  cont r ol s,  devi ces,  and f or  each l i ght i ng c i r cui t .

3. 20. 1   Fr angi bl e Requi r ement s

At  t he 305 met er  1, 000 f oot  cr ossbar  and beyond,  mount  over r un l i ght s up t o 
1830 mm 6 f eet  above concr et e f oundat i ons on t hr eaded f r angi bl e coupl i ngs 
and 53 mm 2 i nch el ect r i cal  met al l i c  t ubi ng ( EMT) .   For  mount i ng hei ght s 
gr eat er  t han 1830 mm 6 f eet ,  i nst al l  l i ght s on LI R f r angi bl e suppor t s.   
When r i gi d t ower s,  t r est l es,  and si mi l ar  st r uct ur es ar e r equi r ed,  mount  t he 
l i ght  uni t  at  l east  6100 mm 20 f eet  above t he r i gi d st r uct ur e wi t h suppor t  
uni t  bet ween t he t wo bei ng f r angi bl e.

3. 20. 2   Alignment

Al i gn l i ght s i n azi mut h,  wi t h beams axes par al l el  t o t he appr oach l i ght i ng 
syst em cent er l i ne.   Ai m el evat ed l i ght s ver t i cal l y  at  a poi nt  on t he gl i de 
pat h wi t h t he angul ar  el evat i on of  each l i ght  as i ndi cat ed.   Semi f l ush 
l i ght s have a pr eset  ver t i cal  ai mi ng angl e and r equi r e al i gnment  i n azi mut h 
only.
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3. 21   FI ELD QUALI TY CONTROL

Gi ve t he Cont r act i ng Of f i cer  [ 5] [ _____]  wor ki ng days not i ce pr i or  t o 
[ each] [ _____]  t est [ s] .   Cor r ect  def i c i enci es f ound and r epeat  t est s.

3. 21. 1   Oper at i ng Test

Af t er  i nst al l at i on has been compl et ed,  conduct  an oper at i ng t est .  
Demonst r at e equi pment  t o oper at e i n accor dance wi t h t he r equi r ement s of  
t hi s sect i on.   Conduct  t est s [ one] [ _____]  day and [ one] [ _____]  ni ght  f or  
t he Cont r act i ng Of f i cer .

[ 3. 21. 2   El ect r omagnet i c I nt er f er ence

**************************************************************************
NOTE:   El ect r omagnet i c i nt er f er ence t est s ar e 
expensi ve and may not  be pr act i cal  i n t he f i el d.  
Exami ne r equi r ement s f or  t hese t est s ver y c l osel y.

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

Conduct  t est s f or  el ect r omagnet i c  compat i bi l i t y  i n accor dance wi t h[  
MIL-STD-461 ] [ Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS] .   Conduct  
t est s f or  [ _____]  equi pment .

] 3. 21. 3   Di st r i but i on Conduct or s,  600- Vol t  Cl ass

Test  t o ver i f y t hat  no shor t  c i r cui t s or  acci dent al  gr ounds exi st .   Make 
t est s usi ng an i nst r ument  whi ch appl i es a vol t age of  appr oxi mat el y 500 
vol t s pr ovi di ng a di r ect  r eadi ng i n r esi st ance.

3. 21. 4   Count er poi se Syst em Test  and I nspect i on

Make a v i sual  i nspect i on of  cont i nui t y of  count er poi se syst em at  accessi bl e 
l ocat i ons.   Test  cont i nui t y of  count er poi se syst em t o t he vaul t  gr oundi ng 
syst em i n manhol e c l osest  t o t he vaul t .

[ 3. 21. 5   Pr ogr ess Test i ng f or  Ser i es Ai r f i el d Li ght i ng Ci r cui t s

**************************************************************************
NOTE:   Pr ogr ess t est i ng shoul d be speci f i ed when 
r epl aci ng or  modi f y i ng exi st i ng ser i es ai r f i el d 
l i ght i ng c i r cui t s s i nce i nt er r upt i on t i me i s usual l y 
cr i t i cal ;  however ,  pr ogr ess t est i ng on compl et el y 
new ser i es ai r f i el d l i ght i ng c i r cui t s i s  not  
nor mal l y necessar y.

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

Conduct  a megger  t est  on each sect i on of  c i r cui t  or  pr ogr essi ve 
combi nat i ons of  sect i ons as t hey ar e i nst al l ed.   Check each sect i on or  
pr ogr essi ve combi nat i on of  sect i ons wi t h a megohmmet er  pr ovi di ng a vol t age 
of  appr oxi mat el y 1000 vol t s t o pr ovi de a di r ect  r eadi ng i n r esi st ance,  and 
document  r esul t s .   Locat e any f aul t s i ndi cat ed by t hese t est s and el i mi nat e 
bef or e pr oceedi ng wi t h t he c i r cui t  i nst al l at i on.

] 3. 21. 6   El ect r i cal  Accept ance Test s

Per f or m accept ance t est s f or  ser i es and mul t i pl e ai r f i el d l i ght i ng c i r cui t s 
onl y on compl et e l i ght i ng c i r cui t s.   Subj ect  each ser i es and mul t i pl e 
l i ght i ng c i r cui t  t o a hi gh vol t age i nsul at i on r esi st ance t est .
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3. 21. 6. 1   Low Vol t age Cont i nui t y Test s

Test  each ser i es c i r cui t  f or  el ect r i cal  cont i nui t y .   Locat e f aul t s 
i ndi cat ed by t hi s t est  and el i mi nat e bef or e pr oceedi ng wi t h t he hi gh 
vol t age i nsul at i on r esi st ance t est .

3. 21. 6. 2   Hi gh Vol t age I nsul at i on Resi st ance Test

Subj ect  each ser i es l i ght i ng c i r cui t  t o a hi gh vol t age i nsul at i on 
r esi st ance t est  by measur ement  of  t he i nsul at i on l eakage cur r ent .   Pr ovi de 
a sui t abl e hi gh vol t age t est  i nst r ument  whi ch has a st eady,  f i l t er ed di r ect  
cur r ent  out put  vol t age and l i mi t ed cur r ent .   Hi gh vol t age t est er  shal l  
i ncl ude an accur at e vol t met er  and mi cr oammet er  f or  r eadi ng vol t age appl i ed 
t o t he c i r cui t  and r esul t ant  i nsul at i on l eakage cur r ent .   Do not  appl y 
vol t ages i n excess of  t est  val ues speci f i ed bel ow.

a.   Test  Pr ocedur e:   Di sconnect  bot h l eads f r om r egul at or  out put  t er mi nal s 
and suppor t  so t hat  ai r  gaps of  sever al  mi l l i met er s i nches exi st  
bet ween bar e conduct or s and gr ound.   Cl ean and dr y cabl e sheat hs,  f or  a 
di st ance of  305 mm one f oot  f r om ends of  cabl es and exposed i nsul at i on 
at  ends of  cabl es.   Connect  ends of  bot h conduct or s of  t he c i r cui t  
t oget her  and t o hi gh- vol t age t er mi nal s of  t est  equi pment ,  and appl y 
t est  vol t age speci f i ed i n t he f ol l owi ng t abul at i on bet ween conduct or s 
and gr ound f or  a per i od of  5 mi nut es.

Test  Vol t age,  dc

Ser i es Li ght i ng Ci r cui t s Fi r st  Test  
on New 
Circuits

Test  on Exi st i ng 
Circuits

Hi gh i nt ensi t y ser i es l i ght i ng 
ci r cui t s ( 5000- vol t  l eads,  500-  
and 200- wat t  t r ansf or mer s)

9000 5000

Medi um i nt ensi t y ser i es l i ght i ng 
ci r cui t s ( 5000- vol t  l eads,  
30/ 45- wat t  t r ansf or mer s)

6000 3000

600- vol t  c i r cui t s 1800 600

When addi t i ons ar e made t o exi st i ng c i r cui t s,  t est  onl y new 
sect i ons i n accor dance wi t h " Fi r st  Test  on New Ci r cui t s"  i n t abl e 
above.   [ To ensur e r el i abl e oper at i on,  t est  compl et e c i r cui t  at  
r educed vol t ages i ndi cat ed above. ]

b.   Leakage Cur r ent :   Measur e and r ecor d i nsul at i on l eakage cur r ent  i n 
mi cr oamper es f or  each ci r cui t  f or  each mi nut e appl i cat i on of  t est  
vol t age.   Do not  exceed t he val ue of  t he i nsul at i on l eakage cur r ent  
cal cul at ed on t he basi s of  t he f ol l owi ng l eakage cur r ent  al l owances f or  
cabl e and connect ed equi pment  f or  each ci r cui t :

( 1)   3 mi cr oamper es f or  each 305 met er s 1000 f eet  of  cabl e.
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( 2)   2 mi cr oamper es f or  each 200- wat t  and each 500- wat t  5000- vol t  
ser i es t r ansf or mer .

( 3)   2 mi cr oamper es f or  each 30/ 45- wat t  5000- vol t  ser i es t r ansf or mer .

Not e:   The above val ues i ncl ude al l owances f or  t he nor mal  number  of  
connect or s and spl i ces.

I f  measur ed val ue of  i nsul at i on l eakage cur r ent  exceeds cal cul at ed 
val ue,  sect i onal i ze t he c i r cui t  and r epeat  speci f i ed t est  f or  each 
sect i on.   Locat e def ect i ve component s and r epai r  or  r epl ace unt i l  
r epeat ed t est s i ndi cat e an accept abl e val ue of  l eakage cur r ent  f or  
t he ent i r e c i r cui t .

3. 21. 6. 3   Oper at i ng Test

Upon compl et i on of  t est s,  show by demonst r at i on i n ser vi ce t hat  c i r cui t s,  
cont r ol  equi pment ,  and l i ght s cover ed by t he cont r act  ar e i n good oper at i ng 
condi t i on.   Oper at e each swi t ch i n t he cont r ol  t ower  l i ght i ng panel s so 
t hat  each swi t ch posi t i on i s engaged at  l east  t wi ce.   Dur i ng t hi s pr ocess,  
obser ve l i ght s and associ at ed equi pment  t o det er mi ne t hat  each swi t ch 
cont r ol s pr oper l y cor r espondi ng c i r cui t .   Pr ovi de t el ephone or  r adi o 
communi cat i on bet ween t he oper at or  and t he obser ver s.   Repeat  t est s f r om 
t he al t er nat e cont r ol  st at i on,  f r om t he r emot e cont r ol  poi nt s,  and agai n 
f r om t he l ocal  cont r ol  swi t ches on t he r egul at or s.   Test  each l i ght i ng 
c i r cui t  by oper at i ng t he l amps at  maxi mum br i ght ness f or  not  l ess t han 30 
mi nut es.   Vi sual l y exami ne at  t he begi nni ng and at  t he end of  t hi s t est  t o 
ensur e t hat  t he cor r ect  number  of  l i ght s ar e bur ni ng at  f ul l  br i ght ness.   
Conduct  [ one] [ _____]  day and [ one] [ _____]  ni ght  oper at i ng t est  f or  t he 
Cont r act i ng Of f i cer .

3. 21. 7   Const ant  Cur r ent  Regul at or s

3. 21. 7. 1   Vi sual  Exami nat i on

Exami ne each const ant  cur r ent  r egul at or  t o ensur e t hat  por cel ai n bushi ngs 
ar e not  cr acked,  no shi ppi ng damage has occur r ed,  i nt er nal  and ext er nal  
connect i ons ar e cor r ect ,  swi t ches and r el ays oper at e f r eel y and ar e not  
t i ed or  bl ocked,  f uses,  i f  r equi r ed,  ar e cor r ect ,  and oi l  l evel  of  
oi l - f i l l ed r egul at or s i s cor r ect .   Remove r el ay panel  cover s onl y f or  t hi s 
exami nat i on;  i t  i s  not  necessar y t o open t he mai n t ank of  oi l - f i l l ed 
r egul at or s.   Accompl i sh t he i nst r uct i ons on t he pl at es at t ached t o t he 
r egul at or s.   Repl ace cover s t i ght l y af t er  compl et i ng exami nat i ons and t est s.

3. 21. 7. 2   El ect r i c  Test s

Ensur e t hat  suppl y vol t age and i nput  t ap cor r espond.   Wi t h l oad 
di sconnect ed,  ener gi ze r egul at or  and obser ve t he open ci r cui t  pr ot ect or  t o 
ensur e t hat  i t  de- ener gi zes t he r egul at or  wi t hi n 3 seconds.  Af t er  t est i ng 
c i r cui t s f or  open connect i ons and gr ounds and af t er  det er mi ni ng t hat  l amps 
ar e good and i n pl ace,  appl y c i r cui t  l oad t o t he r egul at or  and measur e t he 
vol t age and cur r ent  s i mul t aneousl y on br i ght ness t aps.  Vol t met er  and 
ammet er  shal l  have an accur acy of  pl us or  mi nus one per cent .   Recor d 
r eadi ngs and make r eadi ngs dur i ng t he day and ni ght  i n or der  t o obt ai n t he 
aver age suppl y vol t age.   Out put  cur r ent  on each br i ght ness t ap shal l  be 
wi t hi n pl us or  mi nus 2 per cent  of  t he namepl at e val ues af t er  maki ng 
necessar y cor r ect i on i n t he suppl y vol t age.   Lat e model  r egul at or s have 
aut omat i c suppl y vol t age cor r ect i on i n l i eu of  i nput  t aps,  and out put  
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cur r ent  does not  change as suppl y vol t age var i es.   When out put  cur r ent  on 
t ap 5 devi at es f r om namepl at e val ue by mor e t han 2 per cent ,  and r egul at or  
i s  not  over l oaded,  check i nt er nal  adj ust ment  as descr i bed on r egul at or  
i nst r uct i on pl at e.   Si nce adj ust ment  may be r at her  del i cat e,  al l ow a 
devi at i on of  up t o pl us or  mi nus 5 per cent  on t aps 1 t hr ough 4 bef or e 
at t empt i ng t o r eadj ust  t he r egul at or .

        - -  End of  Sect i on - -
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