*% *% *% *% *% *% *% *% *% *% *% *% *%%

USACE / NAVFAC / AFCEC / NASA UFGS- 34 43 00.00 20 (February 2010)

Preparing Activity: NAVFAC Super sedi ng
UFGS- 34 43 00.00 20 (August 2008)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated April 2018

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

SECTI ON TABLE OF CONTENTS
DI VI SION 34 - TRANSPORTATI ON
SECTI ON 34 43 00.00 20
Al RFI ELD LI GHTI NG

02/10

PART 1 GENERAL

REFERENCES
RELATED REQUI REMENTS
SUBM TTALS
QUALI TY ASSURANCE
.1 Qualifications
.2 Regul at ory Requirenents
.3 Installer Qualifications
.4 Construction Qutage Pl an
EXTRA MATERI ALS
.1 G| Fuses
.2 Sequenced Fl ashing Light System
EQUI PMENT
6.1 Equi prent for Silicone Seal ant
EXI STI NG Al RFI ELD LI GHTI NG SYSTEMS

PRee
NPoRrRORRPPRPRONE

B BAD

(24

PART 2 PRODUCTS

ELECTRI CAL TAPE
NAMVEPLATES
CONDUI T, CONDUI T FI TTI NGS, AND BOXES
Rigid Steel or Internmediate Metal Conduit (I MC) and Fittings
Fl exi bl e Metal Conduit
Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible
Pl astic Duct for Concrete Encased Buri al
Plastic Conduit for Direct Burial
Frangi bl e Couplings and Adapters
.6.1 Frangi bl e Couplings for Specialized Applications
.6.2 El ectrical Metallic Tubing
RE AND CABLE
Conductor Sizes
Low Vol tage Wre and Cabl e
Power Cables for Use in Airfield Lighting
Wre and Cable for Airfield Lighting Systens
4.1 Airfield Lighting Cable

NESENENESESRVENES
NN W 00 W 0 W W

NESESESRS
MRS SR

SECTI ON 34 43 00.00 20 Page 1



NN

PRNNNOO~NNOUNN

NN N NN

Cabl e for Pavenent Slot Installation
Count er poi se Wre
Control Cable
Fused Cabl e Connectors
Cabl e for Sequence Flashing Trigger Circuits
Cabl e Tags
. Concrete Markers for Direct Buried Cable Systens
GROUND RODS
ROTATI NG LI GHT BEACON
6.1 Power Supply
HELI PORT LI GHT BEACON
OBSTRUCTI ON MARKER LI GHTS
HI GH/ MEDI UM | NTENSI TY OBSTRUCTI ON LI GHTS
.9.1 H gh Intensity Lighting
.9.2 Medi um I ntensity Lighting
.9.3 Solid State Fl asher
0 EXTERNALLY LI GHTED W ND CONE
1 RUNWAY DI STANCE AND ARRESTI NG GEAR MARKERS
2.11.1 Power Supply and Lanps
2.11.2 Arresting Gear Markers

EESNISININIS
R alata
et ats
oOUThWN

.12 TRANSFORMERS

2.12.1 Encapsul ated |sol ating Transforners
2.12.1.1 Transformers for Frangi bl e Towers
2.12.2 Power Transforners

.13 LI GHT BASES

2.13.1 Accessori es

.14 SEALI NG FI XTURES AND WRES I N DRI LLED HOLES OR SAW KERFS

2.14.1 Seal ant Type
2.14.2 Si ngl e Conponent Col d-Applied Silicone

.15 CONSTANT CURRENT REGULATCORS

2.15.1 Regul at or

2.15.2 Basi c | mpul se Level (BIL)

16 LAMPS AND FI LTERS

17  SUWMP PUMPS FOR MANHOLES AND VAULTS

18 AL FUSE CUTQUTS

19  TRANSFORMERS, SUBSTATI ONS AND SW TCHGEAR
20 EMERGENCY GENERATOR AND AUTOVATI C TRANSFER SW TCH SYSTEM
21 CIRCU T SELECTOR CABI NETS

22 Pl LOT RELAY PANEL

23  CONTROL TRANSFER PANEL

24  CONTROL PANEL

25 LI GHTNI NG ARRESTERS

26  WHEELS- UP SYSTEM

2.26.1  Wheel s-Up Light Fixtures

2.26.2 Li ght Di nmer

2.26.3 \Wieels Vatch Control Panel

.27 WAVE- OFF SYSTEM

2.27.1 Wave- of f Strobe Lights

2.27.2 Wave- O f Control Cabinet

2.27.3 Pad- mount ed Transforner, [15]]
Profile

] kVA, [1]][3]-Phase,

.27.4  Safety Swi tches, Panel board, and Transformer
.27.5 Phot o- El ectric Switch
.27.6 Equi pnent Pad
8  APPROACH LI GHTI NG SYSTEM
28.1 Li ghting Fi xtures Except Flashing Units
28.2 Sequenced Fl ashing Light System
2.28.2.1 Pad- Mount ed Transforner
2.28.2.2 Surge Protection

SECTI ON 34 43 00.00 20 Page 2

Low



2.28.3 Low- | npact - Resi st ant Towers
2.28.4 Senmi - Frangi bl e Supports
2.29 RUNVWAY AND TAXI WAY LI GHTI NG SYSTEMS
2.29.1 Runway Edge Lights
2.29.2 Runway Threshold Lights
2.29.3 Circling Quidance Lights
2.29.4 Runway End ldentification Lights
2.29.5 Runway Centerline Lights
2.29.5.1 Standard Duty Centerline Lights
2.29.6 Runway Touchdown Zone Lights
2.29.7 Taxi way Edge Lights
2.29.8 Taxi way Centerline Lights
2.29.8.1 Strai ght Centerline Sections
2.29.8.2 Curved Centerline Sections
2.29.8.3 Taxi way | ntersections
2.29.8.4 Hook Resistant Lights
2.29.9 Taxi way Hold Lights
2.29.10 Taxi way Qui dance Signs
2.30 S| MULATED CARRI ER DECK LI GHTI NG SYSTEM
2.30.1 Li ght Fi xtures
2.30.2 Junction Boxes and Termni nal Boxes in Manhol es or Handhol es
2.30.3 Landing Signal Oficer (LSO Control Pane
2.31 CONNECTORS
2.32 MEDI UM | NTENSI TY APPROACH LI GHTI NG SYSTEM
2.32. 1 Senmi fl ush Steady-Burning Lights
2.32.1.1 Encapsul at ed St epdown Transf or mer
2.32.2 El evat ed Fi xtures
2.32.3 Sequenced Fl asher Units
2.32.4  Accessory Equi pnent
2.32.5 Low | npact Resistant Towers
2.33 HELI PAD LI GHTI NG SYSTEM
2.33.1 Perimeter Lights and Landing Direction Lights
2.33.2 Approach Direction Lights
2.33.3 Fl oodl i ghts
2.34 PRECI SI ON APPROACH PATH | NDI CATOR ( PAPI)
2.34.1 Li ght Units
2.35 PAI NTI NG
PART 3 EXECUTI ON
3.1 ELECTRI CAL REQUI REMENTS
3.1.1 El ectrical Metallic Tubing
3.2 CONCRETE
3.3 AIRFIELD [ MANHOLES][ AND ][ HANDHOLES]
3.4 EARTHWORK
3.5 GROUNDI NG
3.6 CABLE MARKERS
3.7 FRANG BLE REQUI REMENTS
3.7.1 Approach System Frangibility
3.8 ELEVATED Al RFI ELD LI GHTS
3.9 SEM FLUSH Al RFI ELD LI GHTS
3.10 WRES, FIXTURES, AND ENCLCSURES | N SAW KERFS OR DRI LLED HOLES
3.10.1 Hol es for Light Fixtures
3.10.2 Hol es for Transformer Enclosures
3.10.3 Saw Kerfs and Splice Chanbers
3.10.4 Sandbl asting
3.10.5 Cl eani ng
3.10.6 Li ghting Fixture Installation
3.10.7 Installation of Grcuit Wres in Pavenent

SECTI ON 34 43 00.00 20 Page 3



.11 SPLI CES FOR Al RFI ELD LI GHTI NG CABLE
3.11.1 Connectors
3.11. 2 Splicing Fixtures to the Wres in Pavenment Saw Kerfs
.12 GROUNDI NG SYSTEMS
3.12.1 Count erpoi se Installation
3.12.2 Fi xture G oundi ng
.13 MARKI NG AND LI GHTI NG OF Al RWAY OBSTRUCTI ONS
3.13.1 Pai nting of Airway Cbstructions
3.13.2 obstruction Marker Lights
.14 ROTATI NG LI GHT BEACON
3.14.1 Beam Adj ust nent
3.14.2 Power Supply and Wring
.15 HELI PORT LI GHT BEACON
3.15.1 Beam Adj ust nent
3.15.2 Power Supply and Wring
.16 W ND DI RECTI ON | NDI CATORS
.17 | SOLATI ON TRANSFORMERS
.18 RUNVWAY AND TAXI WAY LI GHTI NG SYSTEMS
3.18.1 Runway and Taxiway Centerline Lights
3.18.2 Touchdown Zone Lighting Installation
3.18.3 Circuit Selector Cabinets
.19 S| MULATED CARRI ER DECK LI GHTI NG SYSTEM
3.19.1 Li ght Fixtures
3.19.2 I sol ation Transforners
3.19.3 Equi prent in Control Tower, Vault, Manhol e, and Handhol es
3.19.4 Wre and Connectors
.20  APPROACH LI GHTI NG SYSTEM
3.20.1 Frangi bl e Requirements
3.20.2 Al'i gnnent
.21 FI ELD QUALI TY CONTROL

3.21.1 Qperating Test

3.21.2 El ectromagnetic Interference

3.21.3 Di stribution Conductors, 600-Volt C ass

3.21. 4 Count er poi se System Test and | nspection

3.21.5 Progress Testing for Series Airfield Lighting Crcuits
3.21.6 El ectrical Acceptance Tests

3.21.6.1 Low Vol tage Continuity Tests

.2 H gh Vol tage | nsul ati on Resi stance Test
3 Qperating Test

3.21.7 Constant Current Regul ators
1
2

oo

Vi sual Exam nation

. 7.
3.21.7. El ectric Tests

End of Section Table of Contents --

SECTI ON 34 43 00.00 20 Page 4



kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

USACE / NAVFAC / AFCEC / NASA UFGS- 34 43 00.00 20 (February 2010)

Preparing Activity: NAVFAC Super sedi ng
UFGS- 34 43 00.00 20 (August 2008)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated April 2018

*% *% *% *% *% *% *% *% *% *% *% *% *%%

SECTI ON 34 43 00.00 20

Al RFI ELD LI GHTI NG
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NOTE: This guide specification covers the
requi renents for airfield lighting including

transformers, light fixtures, underground wiring,
controls, regulators, and all other associated
equipment.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Depending on the specific application
addi ti onal technical sections will probably have to
be added to the project specification. The
construction drawi ngs and specifications establish
the scope for the construction project. Electrica
drawi ngs shall include: a | egend dedicated to the
airfield lighting fixtures; an airfield map

depi cting runways, and electrical vaults; denolition
plans, single line electrical riser diagrans,
schematic diagrans for fixture wiring, conduit and
duct bank schedul es; cable schedule, and a fixture
schedul e; and construction installation details for
each airfield lighting fixture.Were an option is
given for mlitary and FAA specifications, the

el ectrical designer of the specific project shal
determne if the project requires a mlitary
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speci fication conmponent without option for the FAA
specification. Were the words "as indicated," "as
specified," "unless specified otherwi se," "when
specified," or simlar words are used, the designer
shal |l ensure that the appropriate requirenents are

i ncluded in the project drawi ngs or specifications.
The draw ngs shoul d show new portions of the work on
existing airfields and should indicate clearly the
exi sting wires, cables, ducts, and equi prent as
applicable. The designer should refer to the NAVAIR
51- 50AAA- 2, "General Requirenents for Shore Based
Airfield Marking and Lighting." Electrical Designer
shal | specify Prinmary type | or Secondary type |
Class A or Class B electrical cable system

Desi gner must specify FAA style for the

cabl e/receptacl e system Connectors shall be
certified by ETL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM B209

ASTM B209M

ASTM B3

(2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2014) Standard Specification for Al um num
and Al umi num Al |l oy Sheet and Plate (Metric)

(2013) Standard Specification for Soft or

Anneal ed Copper Wre
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ASTM B8

ASTM C603

ASTM C639

ASTM C661

ASTM C679

ASTM C719

ASTM C792

ASTM C793

ASTM D1248

ASTM D1535

ASTM D412

ASTM D709

I NSTI TUTE OF ELECTRI CAL

| EEE C2

| EEE C62. 11

| EEE C62.41.1

| EEE C62.41.2

(2011; R 2017) Standard Specification for
Concentric-Lay- Stranded Copper Conductors,
Hard, Medi um Hard, or Soft

(2014) Extrusion Rate and Application Life
of El astoneric Seal ants

(2001; R 2011) Rheol ogical (Fl ow)
Properties of Elastoneric Seal ants

(2015) Indentation Hardness of
El ast oneri c- Type Seal ants by Means of a
Durometer

(2003; E 2009; R 2009) Tack-Free Tine of
El astoneri ¢ Seal ants

(2014) Adhesi on and Cohesi on of
El astonmeric Joint Seal ants Under Cyclic
Movenent (Hockman Cycl e)

(2004; R 2008) Effects of Heat Aging on
Wei ght Loss, Cracking, and Chal ki ng of
El ast oneric Seal ants

(2005; R 2017) Standard Test Method for
Ef fects of Laboratory Accel erated
Weat hering on El astoneric Joint Seal ants

(2012) Standard Specification for
Pol yet hyl ene Pl astics Extrusion Materials
for Wre and Cabl e

(2014) Specifying Color by the Munsell
System

(2016) Standard Test Methods for
Vul cani zed Rubber and Thernmopl astic
El astoners - Tension

(2017) Standard Specification for
Lam nated Thernosetting Materials

AND ELECTRONI CS ENG NEERS (| EEE)

(2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

(2012) Standard for Metal - Oxi de Surge
Arresters for Alternating Current Power
Crcuits (>1kV)

(2002; R 2008) Guide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

(2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

ANSI C37. 44 (1981; R 1992) Special for Distribution
Q| Cutouts and Fuze Links

NEMA | CS 4 (2015) Application Guideline for Term nal
Blocks

NEMA | CS 6 (1993; R 2016) Industrial Control and

Systens: Encl osures

NEMVA RN 1 (2005; R 2013) Pol yvinyl-Chloride (PVQ
External |y Coated Gal vani zed Rigid Steel
Conduit and Internedi ate Metal Conduit

NEMA TC 2 (2013) Standard for Electrical Polyvinyl
Chl oride (PVC) Conduit

NEMA TC 3 (2016) Polyvinyl Chloride (PVC) Fittings
for Use Wth Rigid PVC Conduit and Tubi ng

NEVMA TC 6 & 8 (2013) Standard for Polyvinyl Chloride
(PVC) Plastic Wilities Duct for
Underground Installations

NEVA VC 3 (1992; Rev 1 1994) Rubber-Insulated Wre
and Cable for the Transm ssion and
Distribution of Electrical Energy

NEMA WC 7 (1988; Rev 3 1996)
Cross-Linked-Thermosetting-Polyethylene-Insulated
Wre and Cable for the Transmni ssion and
Di stribution of Electrical Energy

NEMA WC 8 (1988; Rev 3 1996)
Et hyl ene- Propyl ene- Rubber-Insul ated Wre
and Cable for the Transm ssion and
Di stribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

NFPA 70B (2016) Reconmended Practice for Electrical
Equi pnrent Mai nt enance

SCCl ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 1 (2015) Sol vent d eani ng
SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS5351 (1987; Rev F; R 2006) Steel Castings,
Sand, Corrosi on and Modderate Hear
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Resi stant, 13Cr, Normalized and Tenpered
U S. DEPARTMENT OF AGRI CULTURE ( USDA)
RUS Bul | 1751F- 205 (1987) Filled Tel ephone Cables (PE-39)
U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-5904 (2010; Rev E; Notice 1 2015) Light, Runway
Mar ker, Elevated, Type C1

MIL-DTL-7830 (2007; Rev E; Notice 1) Light Assenbly,
Mar ker, Aircraft Cbstruction

MIL-L-26764 (1970; Rev B) Light, Marker, Airport
Approach, High Intensity, Type MB-2

MIL-L-26990 (1967; Rev B; Am 2 1978) Light, Marker,
Ai rport Approach, High Intensity, Type MB-1

MIL-L-29575 (1989) Light, Wave-Of, Flashing,
Capacitance-Discharge

MIL-L-7158 (1969; Rev E; Notice 1 1991; Notice 2
2017) Light, Beacon, Rotating, 24-1nch

MIL-P-8944 (1970; Rev A, Am 1 1983; Notice 2) Panel,
Ai rport Lighting Control, General
Specification for

MIL-STD-108 (1966; Rev E; Am 1 1985; Notice 2 1990)
Definitions of and Basic Requirenents for
Encl osures for Electric and El ectronic
Equipment

MIL-STD-461 (2015; Rev G Requirenents for the Control
of Electromagnetic Interference
Characteristics of Subsystens and Equi pnent

MIL-T-27535 (1964; Rev A; Supp 1 1964; Am 2 1965;
Notice 2 1993; Notice 3 1999; Notice 4
2016) Transfornmer, Power, |solation,
Series Circuit, A rport Lighting, GCeneral
Speci fication for

M5 17814 (1972; Rev C, Am 1 2002; Notice 1 2006;
Notice 2 2012) Coupling, Frangible,
Avi ation Ground Lights
U.S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 150/ 5340- 30 (2018; Rev J) Design and Installation
Details for Airport Visual Aids

FAA AC 150/ 5345-10 (2014; Rev H) Specification for Constant
Current Regul ators Regul ator Monitors

FAA AC 150/ 5345-12 (2005; Rev E) Specification for Airport
and Hel i port Beacon
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FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

FAA

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

150/ 5345- 13

150/ 5345- 26

150/ 5345- 27

150/ 5345- 28

150/ 5345-3

150/ 5345- 42

150/ 5345-43

150/ 5345- 44

150/ 5345- 46

150/ 5345- 47

150/ 5345-5

150/ 5345-51

150/ 5345-7

150/ 5370- 10

70/ 7460- 1

E- 1315

E- 2628

E- 2690

(2007; Rev B) Specification for L-841
Auxi liary Rel ay Cabinet Assenbly for Pilot
Control of Airport Lighting Circuits

(2008; Rev D) FAA Specification for L-823
Pl ug and Receptacle, Cable Connectors

(2013; Rev E) Specification for Wnd Cone
Assemblies

(2005; Rev F) Precision Approach Path
I ndi cator (PAPI) Systens

(2007; Rev F) Specification for L-821
Panel s for Control to Airport Lighting

(2013; Rev G Specification for Airport
Li ght Bases, Transforner Housi ngs,
Junction Boxes and Accessories

(2016; Rev H) Specification for
Qobstruction Lighting Equi prent

(2007; Rev H) Specification for Runway and
Taxi way Signs

(2016; Rev E) Specification for Runway and
Taxi way Light Fixtures

(2005; Rev B) Specification for Series to
Series Isolation Transformers for Airport
Li ghti ng Systens

(2006; Rev B) Specification for Airport
Lighting Crcuit Selector Switch

(2005; Rev A) Specification for
Di schar ge- Type Fl ashing Li ght Equi prent

(2013; Rev F) Specification for L-824
Underground El ectrical Cable for Airport
Lighting Crcuits

(2014; Rev G FErrata 1 2015; Errata 2
2016) Standards for Specifying
Construction of Airports

(2015; Rev L) Qobstruction Marking and
Lighting

(1967; Rev A; Am 1971) Light Base and
Transf or mer Housi ng

(1979; Rev B) Sequenced Fl ashing Lighting
System El evated and Semi flush with
Di mri ng and Monitoring

(2000; Rev A) Isolation Transforner (1500
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watt) for High Intensity Approach Lighting

Systems

FAA E- 2702 (2007; Rev A)Low | nmpact Resistant (LIR)
Structures

FAA E- 2756 (2004; Rev B) Four Box Precision Approach

Pat h I ndicator (PAPI) without Renote
Moni t ori ng Subsystem ( RVB)

FAA E- 2980 (2005) Medium Intensity Approach Lighting
System wi th Runway Alignment | ndicator
Li ghts (MALSR)

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

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

FS SS-S-200 (Rev E; Am1; Notice 1) Seal ant, Joint,
Two- Conponent, Jet - Bl ast - Resi st ant,
Col d- Applied, for Portland Cenent Concrete
Pavement

U S. NAVAL SEA SYSTEMS COVMAND ( NAVSEA)

QPL-26202 (2011) Light, Marker, Airport, Semflush,
CGeneral Specification for

UNDERWRI TERS LABORATORI ES (UL)

uL 1 (2005; Reprint Aug 2017) UL Standard for
Safety Flexible Metal Conduit
UL 1242 (2006; Reprint Mar 2014) Standard for
El ectrical Internediate Metal Conduit --
Steel
UL 360 (2013; Reprint Jan 2015) Liquid-Tight
Fl exi bl e Steel Conduit
UL 44 (2018) Thernoset-Insul ated Wres and Cabl es
UL 467 (2013; Reprint Jun 2017) UL Standard for

Saf ety G oundi ng and Bondi ng Equi pnent

UL 50 (2015) UL Standard for Safety Encl osures
for Electrical Equipnent,
Non- Envi ronment al Consi derati ons

UL 510 (2017) UL Standard for Safety Pol yvinyl
Chl ori de, Polyethyl ene and Rubber
I nsul ati ng Tape

UL 514A (2013; Reprint Aug 2017) UL Standard for
Safety Metallic Qutlet Boxes

UL 6 (2007; Reprint Nov 2014) Electrical Rigid
Met al Condui t - St eel

SECTI ON 34 43 00.00 20 Page 11



1.

uL

uL

UL

uL

UL

uL

.2

6A

773

773A

797

83

854

(2008; Reprint Nov 2014) Electrical Rigid
Metal Conduit - Alum num Red Brass, and
St ai nl ess St eel

(2016; Reprint Nov 2017) UL Standard for
Safety Plug-I1n, Locking Type Photocontrols
for Use with Area Lighting

(2016) Standard for Nonindustrial
Phot oel ectric Switches for Lighting Control

(2007; Reprint Mar 2017) UL Standard for
Safety Electrical Metallic Tubing -- Steel

(2017) UL Standard for Safety
Ther nopl asti c-1nsul ated Wres and Cabl es

(2004; Reprint Nov 2014) Standard for
Servi ce- Entrance Cabl es

RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, applies to
this section with additions and nodifications specified herein.

3

SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkk

NOTE: Review Subnmittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G'. Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submittal item
i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally
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mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

*% *% *% *% *% *% *% *% *%%

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs

Landi ng signal officer (LSO control pane

Approach lighting frangi bl e tower

Each type of airfield lighting fixture installation

W nd cone indicator assenbly connection

Wave- OF f system

SD- 03 Product Data

Control cable

Series airfield lighting cable

Qobstruction narker |ights

Rotating |ight beacon

Hel i port |ight beacon

H gh/ Medium intensity obstruction lights

W nd cone

| solating transformers

Constant current regul ators

Each type of runway and taxiway lighting fixture

Each type of |ight bases

Frangi bl e couplings

FAA Type P-606 seal ant

FAA Type L-823 connectors
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1.

1.

Circuit selector cabinets
Pilot relay panel
Control transfer panel
Control panel
Sequenced flashing light system conponents
Wave- OF f system conponents conpl ete

SD-06 Test Reports
Count er poi se system test

SD-07 Certificates
Installer Qualifications; ¢, [___ 1]
Construction Qutage Plan; ¢, [ 1]

SD-10 Operation and Mai ntenance Data
Constant current regul ators, Data Package 5
Rotating |ight beacon assenbly, Data Package 3
Sequenced flashing |light system Data Package 5
Wave- OF f system Data Package 5

Subnit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

4  QUALI TY ASSURANCE

4.1 Qualifications

Do not install materials which are not approved as "Approved Airport
Equi prent"” by FAA unl ess specifically approved by the electrical design

engi neer. Inspect wire and cable for date of nanufacture. Do not use wire
and cabl e manufactured nore than one year before delivery to job site.

. 4.2 Regul at ory Requirenents

Provide materials and equi pment |isted by FAA, UL, ETL or approved by
Factory Mutual Engi neering and Research (FM, when such equipnent is listed
or approved. Do not use askarel, tetrachlorethylene and insulating |iquids
cont ai ni ng pol ychl ori nated bi phenyls (PCBs) in equipnment. Provide

subrersi bl e type equi pnent installed bel ow grade in vaults, manhol es, and
handhol es. Materials nust be certified and |isted as "Approved Airport

Li ghting Equi pnent" downl coadabl e from

http://www.faa.gov/arp/pdf/534553ad.pdf

.4.3 Installer Qualifications

The aviation |ighting equi pment contractor and installation electricians
must be experienced in installing, testing and maintaining aviation
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lighting systems of a simlar conplexity. The contractor nust provide a
list of government projects and 3 years of experience in constructing
simlar projects. Include witten certification that systems have
performed satisfactorily for not |ess than 18 nonths.

1.4.4 Construction Qutage Pl an
The contractor must provide a construction outage plan and schedul e for
installing new and retrofitting the existing lighting systemto ensure that
aviation lighting circuits are fully operational between dusk and dawn
during each day of the construction contract. The plan nust be subnitted
to and approved by the Contracting Oficer and the Airfield Manager prior
to starting construction

1.5 EXTRA MATERI ALS

1.5.1 Q| Fuses
Provi de one spare fusehol der and three spare fuses for each anpere size

1.5.2 Sequenced Fl ashing Light System
Provide a spare part trunk with parts

1.6 EQUIPMENT

1.6.1 Equi prent for Silicone Seal ant
Equi prent for silicone seal ant shall be air-powered punp, conponents, and
hoses as reconmended by the seal ant manufacturer. Hoses and seals shall be
lined to prevent noisture penetration and w thstand punpi ng pressures.
Equi prent shall be free of contami nation from previously used other type
sealant.

[1.7 EXI STI NG Al RFI ELD LI GHTI NG SYSTEMS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: When nodifications, additions, or any other
work is to be perfornmed on an existing airfield
lighting system the designer shall add a carefully
wor ded paragraph to cover naintenance of airfield
lighting circuits and operations. Local conditions
and the specifics of the Contract will affect this
paragraph. An exanple of this paragraph foll ows:

"Existing airfield Iighting systems shall remain in
operating condition and interruptions shall be held
to a mninum \Were interruptions are necessary,
they shall be schedul ed as approved in witing by
the Contracting Officer. Prior to the schedul ed
time for each interruption, all necessary materials
and a sufficient |labor force shall be assenbled to
permt conpleting the work within the scheduled tine
interval. Under no circunstances shall any of the
existing airfield lighting circuits be left

i noperative wi thout making provisions for suitable
tenporary connections in the affected area or

areas. Al airfield lighting circuits covered under
this Contract shall be replaced in such a manner
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that they will be operational at dusk each day. The
Contractor shall submit to the Contracting Oficer a
pl an for outages and naintaining |lighting and
lighting control ."

*% *% *% *% *% *% *% *% *% *%%

I

] PART 2 PRODUCTS

2.1 ELECTRI CAL TAPE
UL 510, plastic insulating tape.

2.2 NAMEPLATES
Provide | am nated pl astic nanepl ates for equi pment, controls, and devices
to identify function, and where applicable, position. Provide 3.17 nm1/8
inch thick |am nated Mel ami ne plastic conformng to ASTM D709, G ade ES-2,
white with black center core. Surface shall be a matte finish with square
corners. Align and engrave lettering accurately into the black core. Size
of nanepl ates shall be 25 mm by 65 nmone by 2 1/2 inches minimumwth
m nimum 6.35 mm 1/ 4 inch high normal block lettering. Provide nunber,
| ocation, and letter designation of naneplates as indicated. Fasten
nanepl ates to the device with a mninumof two sheet netal screws or two
rivets.

2.3 CONDUI T, CONDU T FI TTI NGS, AND BOXES

2.3.1 Rigid Steel or Internediate Metal Conduit (I MC) and Fittings
UL 6, UL 6A and UL 1242, respectively[, coated with a polyvinylchloride
(PVC) sheath bonded to the gal vani zed exterior surface, nominal one
mllimeter 40 mils thick, conforming to NEMA RN 1].

2.3.2 Fl exi bl e Metal Conduit

UL 1, zinc-coated steel. Use UL 360 liquid-tight flexible nmetal conduit in
wet | ocati ons.

2.3.3 Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible
UL 514A, cast netal with gasketed cl osures.
2.3. 4 Pl astic Duct for Concrete Encased Buri al

[ PVC conformng to NEMA TC 6 & 8, Type EB. ][Provide as specified in
Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]

2.3.5 Pl astic Conduit for Direct Burial

[ PVC conforming to NEMA TC 2 (conduit) and NEMA TC 3 (fittings), Type
[ EPC-40 PVC][EPC-80 PVC]. |][Provide as specified in Section 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

12.3.6 Frangi bl e Coupl i ngs and Adapters
M5 17814. Provi de upper section of frangi ble coupling with one of the

following:
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a. Unthreaded for slip-fitter connections.

b. 60 nm2 13/32 inch: 16N 1A nodified thread for nut and conpression
ring to secure 53 nm 2 inch EM.

c. 53 M2 inch: 11 1/2-N.P.T. (tapered) with 5.5 mm 7/32-i nch nom na
wal | thickness to accept rigid conduit coupling.

[2.3.6.1 Frangi bl e Couplings for Specialized Applications
Accept abl e as approved.
12.3.6.2 El ectrical Metallic Tubing

UL 797. Provide where indicated for use with frangi bl e couplings and
adapters.

2.4 WRE AND CABLE

Do not provide or install wire and cabl e manufactured nore than one year
before delivery to the job site. Conductors shall be copper

2.4.1 Conduct or Sizes
Conformto American Wre Gage (AWG).

2.4.2 Low Vol tage Wre and Cable

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Type THW i nsul ation can only be obtained in
| arge quantity. Use of this type insulation is not
recommended for small project.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

[ UL 854, Type USE, 600 volts for underground | ow voltage power cables.] [[
UL 83, Type [ JITHW [ THWN ][ UL 44, Type [XHHW][ ]] for secondary
series lighting circuits. Provide wire with "W in the type designation in
wet or danmp locations. ][As specified in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON

12.4.3 Power Cables for Use in Airfield Lighting

[ Rated [5]]___ ] kV, [133 percent][__ ] insulation level, with shield and
jacket conforming to [NEMA WC 7 for crosslinked polyethylene][ or ]]
NEMA WC 8 for ethyl ene-propyl ene rubber] insulated cables. ][Provide as
specified in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

12.4.4 Wre and Cable for Airfield Lighting Systens

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: FAA AC 150/ 5345-7 covers Type A (rubber),
Type B (et hyl ene-propyl ene), and Type C (crosslinked
pol yet hyl ene) cable. Each type has 600-volt and
5000-volt ratings with single and nmultiple
conductors. Types A and B have overall jackets
while Type C only has the overall jacket for the
mul ti pl e conductor cables. Type Cis reconmended.

If soil conditions require a jacketed cable for
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protection of insulation, specify Type B

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkk *kkk

2.4.4.1 Airfield Lighting Cable
FAA AC 150/5345-7, Type L-824, for [crosslinked polyethylene Type C]
[ ][ 600] [ 5000] -volt cable. Series airfield |ighting cable shall be
unshielded. [Airfield lighting cable in nultiple power airfield circuits
shal | be [shiel ded][unshiel ded].]

2.4.4.2 Cabl e for Pavenent Slot Installation
UL 83, Type THWN

2.4.4.3 Count er poi se Wre

ASTM B3, ASTM B8. No. [4]]
soft drawn.

] AWG bare stranded copper, anneal ed or

2.4.4.4 Control Cable

[Mul ti conductor type for 120 V ac control, rated 600 volts, No. 12 AW5 and
conformng to the follow ng unless indicated or specified otherwi se.

I nsul ate each conductor with a thickness of not less than 0.762 nm 30 nils
and rate for continuous operation at 90 degrees C. Conductors shall be
color coded. An overall jacket of [heavy-duty neoprene]l[__ ] rated for
direct burial shall be included. Cable shall conformto NEMA WC 3for

rubber insulation, NEMA WC 7 for cross-linked pol yethyl ene insulation, or
NEMA WC 8 for ethyl ene-propyl ene rubber insulation.][Milticonductor type
for 48 V dc control, rated 300 volts, No. 19 AWG conforning to

RUS Bul | 1751F-205.]

2.4.4.5 Fused Cabl e Connectors

Provi de connector consisting of a line side receptacle and a | oad side

pl ug, each in a nol ded rubber formand including crinp-on fittings for the
cable ends to accommpdate a 250-volt cartridge-type fuse. Provide fuse
with rating indicated. Provide connectors in kit form properly sized for
the specific cable dianmeter involved. Conpleted connection shall be
watertight.

2.4.4.6 Cabl e for Sequence Flashing Trigger Crcuits
RUS Bull 1751F-205.
2.4.5 Cabl e Tags

Provi de cable tags for each cable or wire at duct entrances entering or

| eavi ng of manhol es, handhol es, and at each termnal within the lighting
vault. Provide stainless steel, bronze, |lead strap, or copper strip tags
approximately 1.55 nm 1/16 inch thick or hard plastic 3.17 nm 1/8 inch
thick suitable for imersion in salt water and inpervious to petrol eum
products. Provide sufficient length for inprinting the | egend on one |ine
using raised letters not less than 6.35 M 1/4 inch in size. Permanently
mark or stanp with the identification as directed. Two-color | am nated
plastic is acceptable. Provide dark colored plastic tags with markings of
light color to provide contrast so that identification can be easily read.
Provide fastening material of a type that will not deteriorate when exposed
to water with a high saline content and petrol eum products.
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2.4.6 Concrete Markers for Direct Buried Cable Systens

Provide as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DISTRIBUTION.

.5 GROUND RCDS

UL 467. Copper-clad steel with dianmeter adequate to permit driving to ful
I ength of the rod, but not less than 19 mm 3/4 inch in dianmeter and 3050 nmm
10 feet long, unless indicated otherw se.

.6 ROTATI NG LI GAT BEACON

[ MIL-L-7158 with doubl e peak white beam[ or ][Type L-802 [A] [S] of

FAA AC 150/5345-12]. Provide duplex type beacon with alternating green and
white beans. Wite beam shall have a doubl e peak required by MIL-L-7158

[ Beacon shall have a | ow tenperature heater package for use in tenperatures
bel ow m nus 30 degrees C. ]

.6.1 Power Supply

Provi de weat herproof circuit-breaker panel board having four single-pole
120-volt circuits, a ground bus and a solid neutral bus to provide
separately protected circuits for the beacon | anps, notor, [heater circuit]
and obstruction lights. Provide cabinet with a NEMA Type [3R][___ ]

encl osure of zinc-coated steel

LT HELI PORT LI GHAT BEACON

FAA AC 150/5345-12, Type L-801H, with flashing |ights coded
white-green-yellow.

. 8 OBSTRUCTI ON MARKER LI GHTS

FAA AC 150/ 5345-43, Type L-810, or MIL-DTL-7830 . GObstruction marker lights
shall emt a steady burning aviation red light. [Provide light assenbly
supplied by [120][240]-volt multiple circuit.][Provide light assenbly
supplied by a series circuit power adapter as recomended by the
obstruction light manufacturer.] Provide [single-][ or ]J[double-] unit
type obstruction marker lights [as indicated]. Provide control for
obstruction nmarker lights as indicated.

.9 H G+ MEDI UM | NTENSI TY OBSTRUCTI ON LI GHTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Use high intensity or nediumintensity
obstruction lighting as authorized.

*% *% *% *% *% *% *% *% *% *% *% *%%

FAA AC 150/ 5345- 43.
.9.1 H gh Intensity Lighting
Wiite, flashing |ight for daytinme marking of obstructions in accordance

with  FAA AC 70/ 7460-1, and fixtures in accordance with FAA AC 150/ 5345-43,
Type L-856.
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2.

9.2 Medium I ntensity Lighting

Wiite or red, flashing light for twilight/night marking of obstructions in
accordance with FAA AC 70/7460-1 and fixtures in accordance wth

FAA AC 150/5345-43, Type L-866. Photoelectric light control shall neet FAA
requirements.

.9.3 Solid State Flasher

Provi de zero voltage switching, at zero point of sine wave, to regulate the
on-of f cycle of red hazard beacons. Flasher shall supply [one][two][three]
circuits[ as indicated].

.10 EXTERNALLY LI GHTED W ND CONE

FAA AC 150/ 5345-27, Type L-807, with a frangi ble support assenbly, |ighted
with four lanps, and [an orange][a white] 3660 nm 12 foot fabric cone.
Provide wiring and controls. Supplenental w nd cones, where used, shall be
Type L-806.

11 RUNWAY DI STANCE AND ARRESTI NG GEAR MARKERS

Runway di stance markers shall conformto FAA AC 150/5345-44, Type L-858B,
Size 4, Style 3 with white or yellow nunerals on a bl ack background.
Provide markers to withstand a static wind |oad of 1.93 kPa 0.28 pound per
square inch, and suitable for connection to the secondary of the isolation
transformers specified. Provide internally illuminated markers with
illum nation of the face not significantly decreasi ng when the series
lighting circuit is operated at the | owest brightness step. Construct

mar ker housing of fiber reinforced epoxy, with informati on face of

hi gh-i npact acrylic or ultraviolet stabilized polycarbonate.

11,1 Power Supply and Lanps

Style 3, [Class 1][C ass 2][as indicated][as reconmended by the sign
manufacturer].

.11.2 Arresting Gear Markers

Mar kers shall have a 990 mm 3. 25 foot translucent yellow circle in place of
nuneral s as specified above.

.12 TRANSFORMERS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Cccasionally, power transformers will be
needed to support airfield systens. Edit this

par agraph as necessary to suit the specific airfield
installation.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

12,1 Encapsul ated Isol ating Transformers

FAA AC 150/ 5345-47, Type (G L-830 or MIL-T-27535 . Provide each
transformer with rating as indicated. |Insulation Level Prinmary voltage
rating 5000 volts RMS, Secondary 600 V RMS. (Operating Tenperature range
m nus 55 degrees Celsius to plus 65 degrees Celsius. Resistant to W
exposure and ozone. Suitable for areas contaminated with oils, aircraft
fuels, soil acids, alkalis, and deicing fluids. Conpatible with FAA Style
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2 and Style 9 connectors.

2.12.1.1 Transfornmers for Frangi ble Towers
FAA E-2690. Encapsul ated, subnersible type with lifting handles and rating
of 1500 watts, 2400 volts, 20 anp primary, [6.6][20] anp secondary, [as
i ndicated,] single phase, 60 Hz. Prinmary and secondary |eads shall conform
to FAA AC 150/5345-7, Type L-824.

[2.12.2 Power Transformers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |Insert appropriate Section nunmber and title
in the blank bel ow using format per UFC 1-300-02.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

As specified in |

]12.13 LI GHT BASES

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Use Type L-867 bases for applications not
subject to aircraft or vehicle |oading. Use Type
L- 868 bases for applications subjected to aircraft
or vehicle loading. Use Type L-869 as a junction
box in all pavenents.
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FAA AC 150/ 5345-42 Type [L-867][L-868][L-869][ or ][FAA E-1315Type
[LB-1A [ ]]. Provide steel bases, Cass 1, [Size [AI[BI[C][D as
indicated] [or] as required to accombdate the fixture or device installed
thereon if dianeter is not shown.

2.13.1 Accessories

Provi de base plates, cover plates, and adapter plates to accommopdate
various sizes of fixtures. Bolts shall be stainless steel

2.14  SEALI NG FI XTURES AND W 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 for use in asphaltic concrete (AC) or Portl and
cement concrete (PCC) pavenent conpatible with AC pavenent and having a
m ni mum el ongati on of 50 percent. Fornulations of Type P-606 which are
conpati ble with PCC pavenent only are prohibited.

2.14.2 Si ngl e Conponent Col d- Applied Silicone

Silicone seal ant shall be self-leveling, non-acid curing, and neet the
fol |l owi ng requirenents.
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TEST TEST METHCD REQUIREMENTS
Wei ght Loss ASTM C792 Modified (See 10 percent max.
Note 1)

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

Extrusion Rate ASTM C603 30 sec. max.

Tack Free Tinme ASTM C679 5 hours max.

Har dness (Shore 00) (See ASTM C661 30 - 80

Not e 2)

Tensile Stress at 150 ASTM D412 (Die O 207 kPa 30 psi nax.

Percent El ongation (See

Not e 2)

Percent El ongation (See ASTM D412 (Die O 700 mn.

Not e 2)

Accel er at ed Weat heri ng ASTM C793 Pass 5000 hours

Bond and Movenent Capability |ASTM C719 Pass 10 cycles at plus 50
percent novenent (no
adhesi on or cohesion
failure)

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

NOTES: 1. Percent weight [oss of wet (uncured) sanple after placing in forced-draft
oven nai ntained at 70 degrees C at plus 2 degrees C 158 degrees F plus 1 degree F for
two hours.

2. Specinen cured 21 days at 23 degrees plus 2 degrees C 73 degrees F plus 1
degree F and 50 percent.

ACCELERATED WEATHERI NG FACTORY TEST REPORT. For Accel erated Wathering test, in lieu
of testing of actual joint sealant to be used on the project, a report of a factory
test, performed within two years of contract award, nay be subm tted.

2.15 CONSTANT CURRENT REGULATCRS

FAA AC 150/5345-10, Type L-828, without nonitor systemand with ratings
indicated.

2.15.1 Regulator

Regul ators shall operate on [60][__ ] Hz, have internal primary switch
[i ncl uded] [ excl uded], have input voltage of [240][480][2400]][
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controlled by 120-volt external control voltage. Provide [three][five]
brightness steps[ as indicated]. [Provide nonitors as indicated.]

.15.2 Basi ¢ | npul se Level (BIL)

Provi de 60-kV series circuit BlIL except that 4-kW 7.5-kWand 10- kW
regul ator series circuits may have a BIL of 25 kV.

.16 LAMPS AND FI LTERS

Provide | anps of size and type indicated, or required by fixture

manuf acturer for each lighting fixture required under this contract.
Provide filters as indicated and conform ng to the specification for the
Iight concerned or to the standard referenced.

.17 SUMP PUWPS FOR MANHOLES AND VAULTS

Provi de subnersible type with a capacity of not less than |
gal/mn at a total dynam c head of [3050]][ ] nmm[10][__
Mot or shall include automatic thermal overload protection. Provide an
internal magnetic float switch, stainless steel shaft, bronze inpeller, and
cast iron notor housing and volute. Provide a continuous waterproof cable
with watertight plug of sufficient Iength to include slack and all ow
connection to receptacle shown.

] L/s

.18 O L FUSE CUTQUTS
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NOTE: Fuses shall nornmally be rated at 150 percent
of the full load current rating of the transforner
or the device protected.
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ANSI C37.44. [Provide subway type oil fuse cutouts.] Rate cutouts |
volts, | ] anperes, [ ] kv BIL. Provide hernetically seal ed
cutouts with expansion chanbers for full rating. Provide with[ gang
operating nmechanism] nounting channel, oil, conpound, and fuse links rated
_____ ] anperes. Mount cutout on gal vani zed steel junction boxes with
bol t ed-on covers, unless indicated otherwi se.

.19 TRANSFORMERS, SUBSTATI ONS AND SW TCHGEAR

Provide as specified in Section 26 11 16 SECONDARY UNI T SUBSTATI ONS and
Section 26 12 19.10 THREE- PHASE PAD- MOUNTED TRANSFORMERS

. 20 EVMERGENCY GENERATOR AND AUTOVATI C TRANSFER SW TCH SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Section 26 32 13.00 20 S| NGLE OPERATI ON
GENERATOR SETS shall be edited and nodified as
necessary to suit the specific airfield
installation. Airfield requirenents include the
followi ng. Emergency generator sets shall be rated
0.8 power factor |agging, either 4160/2400 or

480/ 277 volts, 3-phase, 4-wire, grounded we, 60 Hz.
Governor shall provide speed regul ation of 5 percent
fromno load to full load. Provide manual voltage
control, electromagnetic interference suppression
batteries, battery charger, and repair parts.
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Paral |l el operation and renpote control speed

adj ustments are not required. Autonmatic transfer
switch shall be specified for ratings needed for the
airfield lighting installation. The generator and
automatic transfer switch systemshall acconplish a
conplete transfer to the energency power supply
within 15 seconds of interruption of the nornal

power supply for Category | airfields. Tine delay
to override nmonentary normal source outages to del ay
all transfer switch and engine starting signals
shal | be set at one second.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Insert appropriate Section nunber and title
in the blank bel ow using format per UFC 1-300-02.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide as specified in [ ]1.026 32 13.00 20 SI NGLE OPERATI ON GENERATOR

SETS]

2.21 ClRCU T SELECTOR CABI NETS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Circuit selector cabinets were previously
referred to as distribution boxes and may be
provided to select one or a second circuit or to
sel ect any conbination of up to four circuits.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

FAA AC 150/5345-5, Type L-847, for (K) [one][two][three][four] circuit
control[ as indicated], Cdass [A indoor][B, outdoor], Rating [1, for 6.6
anp][2, for 20 anp].

2.22 PI LOT RELAY PANEL

NOTE: Type | relay panel has 24 doubl e-pol e,
single-throw relays and is used for systens

i ncluding the approach lighting system Specify a
Type |l relay panel if 16 doubl e-pol e, single-throw
rel ays and 8 doubl e-pol e, double-throw relays are
required for a system Specify L-841 panel only if
48 V dc control is required.
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[ MIL-P-8944 for 120-volt control (L) systens, [Type |, 24-circuit DPST]
[ Type I'l, 16-circuit DPST and 8-circuit DPDT].][ FAA AC 150/ 5345-13, Type
L-841, for 48-V dc control systens.

]12.23  CONTROL TRANSFER PANEL
Transfer panel, 120-volt, 60 Hz, with ei ght-pole, double-throw,
continuous-duty, industrial control type relay, in NEMA Type 1 encl osure.

Rel ay contacts shall have a rating of not less than 10 anp for continuous
noni nducti ve | oads.
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2.24 CONTROL PANEL
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NOTE: Specify class for airfield lighting systens
indicated for ML-P-8944 as follows: Cass | covers
basic airfield lighting systens includi ng beacons,
obstruction lighting, wind direction indicators,
approach, runway, and taxiway lights; Cass |

i ncludes Cass | plus runway centerline, touchdown
zone, and taxiway centerline lighting; and C ass Il
includes Class Il plus optical |anding system and
approach flash nonitor lights. Refer to FAA AC

150/ 5345-3 for type, class, and style.
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[ MIL-P-8944 |, Class [__ 11 [or] [FAA AC 150/5345-3, Type L-821, Type
[ ], dass [ ], Style [~ ]]. Quantity and col or of |enses shal
conformto [MIL-P-8944 ] [or] [FAA AC 150/5345-3] and shall correspond to
the actual circuits indicated.

2.25 LI GHTNI NG ARRESTERS

| EEE C62.11 and | EEE C62.41.1 and | EEE C62.41.2 as applicable with ratings
as i ndi cat ed.

2.26 VHEELS- UP SYSTEM

[ I'nclude wheel s-up lights, handhol es, equi pnent vault, control panel, and
the associ ated equi pnent and interconnecting wiring to provide a conplete
system as indicated and as specified herein.

12.26.1 Wheel s- Up Light Fixtures

FAA E-982 or MIL-L-26764 Type MB-2 for 120-volt, 500-watt |anp

(@B00- PARS6/ MFL) .  Fixtures shall include a positioning arrangenent to
adjust light with a | ocked position after installation. Provide |anps as
indicated. Provide a clear filter to protect lanp fromdirect contact with
rain.

2.26.2 Li ght Di nmer

As indicated and as specified below. Provide a single NEMA Type 6 housing
for assenbly, subnmersible to a 915 mm 3 foot head. Enclosure shall have
limting dinensions of 760 by 760 by 1220 mm 2 1/2 by 2 1/2 by 4 feet in
hei ght. Provide enclosure finish in accordance with the manufacturer's
standard practice for the intended service. Provide di nmer designed for
continuous full-load operation in an anbient tenperature of 40 degrees C
D mrer shall control rated circuit load fromfull bright to blackout, 12
volts or less, on any load from3 to 100 percent of rated circuit | oad.
Provi de output voltage not |ess than 120 volts at maxi num controller
setting and at maximumrated circuit |load. For an input variation of plus
or mnus 10 percent, output voltage shall vary within plus or minus 5
percent. Provide di mer capable of handling suddenly applied cold tungsten
| anp |l oads of full circuit load rating at maxi num di nmer output setting
without failure or without degradation of conmponents. Wen equipped with
branch circuit protection, dimer shall handle a short circuit on | oad
terminals without failure or degradation of components. D mmer shal
enploy the principle of a variable transformer with output voltage
continuously adjustable fromzero to maxi mum proportionately over the ful
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range. Provide notor driven unit with built-inlimt switches, controlled
froma lever action, spring return to "off" switch. Solid-state controls
or equi prrent are prohibited.

2.26.3 Wheel s Wat ch Control Pane

Construct as indicated and conformto UL 50. Provide cabinet and hi nged
cover of No. 14 gage sheet steel, zinc coated by the hot-dip process, and
NEMA Type 4 suitable for outdoor use. Provide cabinet and cover treated,
prinmed, and finish painted with color as directed and suitable for the

i ntended service. Provide weatherproof receptacle on cabinet with threaded
cap and chain as indicated. Controls on the face of the panel shall have
clearly identified engraved nanepl ates. Provide panel wi th conponents
necessary for conplete operation of the lighting system as indicated.

2.27 WAVE- OFF SYSTEM

I ncl ude wave-off strobe Iights (flashhead), equipnent pad, control panel
transforners, safety sw tches, panel board and the associ ated equi pnent and
i nterconnecting wiring to provide a conplete systemas indicated and as
speci fied herein.

2.27.1 Wave- of f Strobe Lights

Provi de capacitance-discharge, flashing |lights (strobe) for wave-off
lighting system Each light includes a flash head (FH) optical assenbly
unit, a power converter unit (PCU), and the interconnecting cable.

a. MIL-L-29575

b. Acceptabl e Source:

(1) Flash Technol ogy of Anerica, 55-T Lake Street, Nashua, N H
03060, phone 603/ 883- 6500

Fl ash Technol ogy Beacon (FTB) 622
(2) Another Wave-Of Strobe Light System by another reputable
manuf acturer will be acceptable, subject to approval by the
Contracting Oficer.
2.27.2 Wave- OF f Control Cabinet

Provi de cabi net with conponents necessary for conplete operation of the
Iighting system as indicated.

a. Enclosure
(1) UL 50

(2) 14 gage, sheet steel, NEMA [3R][ ], enclosure per NEMA ICS 6,
wi t h hi nged cover

(3) Hot-dip, zinc coated
(4) Solvent clean per SSPC SP 1. |If the gal vani zed netal has been
"passivated" or "stabilized", the coating shall be conpletely

renmoved by brush-off abrasive blast or other treatnment, or the
surface shall be prined with a priner which is specifically
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recomended by the paint manufacturer for use on passivated or
stabilized gal vani zed st eel

(5) Imediately after cleaning, coat surfaces with a pretreatnent
coating or a crystalline phosphate coating.

(6) As soon as practicable after the pretreatnment coating has dried,
prine treated surfaces with a coat of zinc-chromate prinmer and one
coat of synthetic exterior gloss green enanel paint. The color
shall be[ Minsell 7GY3.29/1.5 green per ASTM D1535] .

b. Nanepl ates

Provi de namepl ates for controls as specified in Section 26 00 00.00 20
BASI C ELECTRI CAL MATERI ALS AND METHODS

c. Termnal Board

NEMVA | CS 4
d. Relays

(1) Provi de as indicated.

(2) Coil: [120][277][____] Volt, 60 H.

(3) Contacts: [10][____ ] Anperes
e. Receptacle

(1) UL listed for use in wet |ocations

(2) Weatherproof on cabinet with threaded cap and chain as indicated.
.27.3 Pad- nounted Transformer, [15][ ] kVA, [1][3]-Phase, Low Profile
[As specified in Section 26 12 21 SI NGLE- PHASE PAD- MOUNTED TRANSFORMERS. ]
[As specified in Section 26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS. ]
.27.4 Saf ety Swi tches, Panel board, and Transforner
a. Provide as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
b. Provide enclosure as specified for Wave-Of Control Panel
.27.5 Phot o- El ectric Switch
a. UL 773 or UL 773A
b. Hernetically seal ed cadnm um sul fide cel
c. Single-throw contacts
d. On below 3 footcandles, off 3 - 10 footcandl es
e. Tine delay to prevent switching fromtransient Iight sources

f. Directional lens to prevent turnoff condition fromfixed |ights.
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2.27.6 Equi prent Pad
Provi de as shown on construction draw ngs.

2.28 APPROACH LI GHTI NG SYSTEM
Provi de approach, centerline, crossbar, threshold bar, side row barrette,
centerline barrette, bar lights, sequenced flashing lights, frangible
towers, and associ ated equi prent and interconnecting wiring to provide a
conpl ete system as shown on construction draw ngs.
a. centerline lights: FAA AC 150/5345-46 Type L-850
b. centerline barrettes: FAA E-982
C. sequence flashing: FAA E-982 or FAA AC 150/5345-51 Type L-849, Style E
d. 1000 ft crossbar: FAA E-982
e. term nating bar lights: FAA E-982
f. pre-threshol d wi ngbar: FAA E-982

g. approach threshold center bar: FAA AC 150/ 5345-46 Type L-850, Style D
or E

h. outer threshold bar: FAA E-982

i. econony approach REIL: FAA AC 150/ 5340- 30
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NOTE: Design the Approach Lighting Systemto

i ncl ude an uninterrupted power supply to transfer
lighting load within one second of a power outage.
FAA criteria.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.28.1 Li ghting Fi xtures Except Flashing Units

MIL-L-26764 , Type MB-2, or FAA E-982 unidirectional, for el evated nmounting
at cross bar, centerline bars, threshold and side row barrettes;

FAA AC 150/ 5345-46, Type L-850, Class E or Cass D bidirectional or
unidirectional, for sem flush nounting; and MIL-L-26990 , Type MB-1, for

el evated nounting bidirectional lights. Provide class of light and |anp,
filter, and transformer as indicated. |Include |anps. Munting shal
conformto the details indicated. Munt bases |level and recess as required
by thickness of fixture to provide installation in accordance with
manufacturer's instructions.

2.28.2 Sequenced Fl ashing Light System

FAA E-2628. [Provide as a conplete and integrated part of the approach
system i ncl udi ng individual power supply units, elevated flashing units,
master tinmer, renote control and nonitor units, interconnecting wiring, and
support structures. Master tiner cabinet shall provide tined flashing
signals to 21-lanp power supplies. Systemshall nonitor individual |anp
flashes and report via normally open contacts a condition of two, three, or
more mal functioning | anps or power supplies. The nmaster tiner cabinet can
be a solid-state type. Major conponents of this systemshall be the
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product of a single nmanufacturer. Install junction boxes as indicated on
concrete foundations and on the platformof elevated structures. Junction
boxes shall have conduit tappings in the bottomand top as required to
acconmodat e the incomi ng and outgoi ng power and control circuits for the
flashing lights. Provide terminal strips in each junction box as indicated
for termnation and connection of the power and control circuits. Provide
signal and nonitor cables as recommended by the system manufacturer.]

2.28.2.1 Pad- Mount ed Tr ansf or mer

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |Insert appropriate Section nunmber and title
in the blank bel ow using format per UFC 1-300-02.
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Provide as indicated on the drawi ngs and as specified in [
26 12 19. 10 THREE- PHASE PAD- MOUNTED TRANSFORMERS] .

] [Section

2.28.2.2 Surge Protection

Provi de surge protection in the formof netal oxide varistors (M) for
power and signal circuits with ratings as recomrended by the system
manufacturer.

2.28.3 Low | npact - Resi st ant Towers
Provi de fiberglass reinforced | owinpact resistant (LIR) towers conformng
to FAA E-2702. Provide anchor bolts, |owering devices and fixture nounting
accessories as required by tower manufacturer

2.28.4 Sem - Frangi bl e Supports
For lights supported nore than 12 neters 40 feet above the ground, provide
a two-el enent structure; the lower elenent being a rigid structure and the
upper elenment being a 6 neter 20 foot LIR structure in accordance with
FAA E- 2702.

2.29 RUNVAY AND TAXI WAY LI GHTI NG SYSTEMS
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NOTE: Use FAA fixtures where appropriate. Fixtures
in aunique airfield Iighting systemshall be of a
simlar type. Do not mix mlitary and FAA fixture
types in unique systens.
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[ I'nclude runway edge lights, runway threshold Iights, runway end
identification lights, circling guidance |ights, runway centerline |ights,
taxi way gui dance signs at intersecting taxiway, intersecting runways and
adj acent to arresting gears, runway touchdown zone |ights, runway distance
and arresting gear markers, taxiway edge lights, taxiway centerline lights,
taxi way gui dance signs, nmounting structures, controls, and the associ ated
equi pnent and interconnecting wiring to provide conplete systens as
i ndi cated and specified herein. Provide inpavenent |ight fixtures able to
withstand a mininmumstatic single wheel |oad of 22700 kg 50, 000 pounds.

]2.29.1 Runway Edge Lights

[ FAA AC 150/ 5345-46, Type L-862] [ MIL-DTL-5904 , Type C-1], for el evated

SECTI ON 34 43 00.00 20 Page 29



mount i ng; and FAA AC 150/ 5345-46, Type L-850 Cass C, for sem flush
mounting at intersecting taxiways, at intersecting runways and adjacent to
arresting gear. Provide filters as indicated confornming to requirements of
fixture specifications.

2.29.2 Runway Threshol d Lights

Elevated FAA E-982 for nounting outboard of edge lights; and MIL-L-26990 ,
Type MB-1, for mounting inboard of edge |ights.

2.29.3 Circling Guidance Lights

Fi xtures shall have 503-watt, 20A/T20/3 |anps. Lens shall be gl ass
aviation white, heat resistant.

2.29.4 Runway End Identification Lights
FAA AC 150/5345-51, Type L-849. Provide fixtures, power and control
equi pnent [Style E unidirectional][ and ]J[Style F omidirectional]
fixtures. [Provide fixtures as indicated.]

2.29.5 Runway Centerline Lights

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Type L-852N is a restrictive fixture that has
been granted proprietary approval by a Level
Contracting Oficer.
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FAA AC 150/ 5345-46, Type L-852, Class N (Navy), bidirectional, narrow beam
Type [VI[VI]T[MI][VIITI], [with shorting device for failed lanp,] nodified
to resist damage fromaircraft tail hooks. Mdify fixture as follows to
resi st damage fromaircraft tail hooks. Stainless steel for top assenbly
shall conformto SAE AMS5351 with Rockwell hardness of C40 plus or ninus

5. Provide casting thickened from9.52 to 12.7 mm 3/8 to 1/2 inch, and
optical plate thickened as required to naintain flushness. Height of
fixture shall be 12.7 mm 1/2 inch above pavenent in lieu of 9.52 nm 3/8 inch
Li ght channel wi dth shall be 25 nmone inch at the lens, with a divergence
of 0.24 rad 14 degrees on each side. Secure optical assenmbly with 410 or
416 stainless steel bolts.

[2.29.5.1 Standard Duty Centerline Lights

FAA AC 150/ 5345-46, Type L-850A, [Class 1 for insetting directly into
pavenment][Cl ass 2 for installation on nounting bases]. Provide filters as
i ndi cated and conforming to requirenments of fixture specifications.

12.29.6 Runway Touchdown Zone Lights

[ FAA AC 150/5345-46, Type L-850B] [or] [QPL-26202, Class BB25, with top
casting having extra rib for protection against damage fromaircraft
tailhooks.

12.29.7 Taxi way Edge Lights

[ FAA AC 150/5345-46, Type L-861T for elevated taxiway edge lights with
45-watt, 6.6A lanp and blue lens or yellow lens as indicated][ and ]|

FAA AC 150/ 5345-46, Type L-852E, Cass [1][2] for sem flush taxiway edge
lights with a 115-watt, 6.6A lanp and blue filter
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12.29.8 Taxi way Centerline Lights
FAA AC 150/ 5345- 46, Type L-852.
2.29.8.1 Straight Centerline Sections

Provi de Type L-852A with green/green filters. At hold bars, provide yell ow
filter facing the holding aircraft.

2.29.8.2 Curved Centerline Sections

Provi de Type L-852B with green/green filters.
2.29.8.3 Taxi way | ntersections

Provi de Type L-852E with green filter
2.29.8. 4 Hook Resistant Lights

Provide fixtures as required for sinulated carrier deck lighting system as
specified except with 65-watt |anps and green filters.

2.29.9 Taxi way Hold Lights

FAA AC 150/ 5345-46, Type L-852A unidirectional with yellow filter toward
t he taxiway.

2.29.10 Taxi way Qui dance Signs
FAA AC 150/5345-44. [Informational signs Type L-858Y][ and ][nmandatory
signs Type L-858R]. Provide size as indicated. Provide series circuit
power supply adapters approved by the sign manufacturer

2.30 SI MULATED CARRI ER DECK LI GHTI NG SYSTEM

[ I'nclude deck edge lights, deck centerline lights, athwartship and ranp
lights, isolating transformers, control panels, the associated equi prent
and interconnecting wiring to provide a conplete system as indicated and
speci fied herein.

]12.30.1 Li ght Fi xtures
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NOTE: Type L-852Nis a restrictive fixture that has
been granted proprietary approval by a Level
Contracting O ficer.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

FAA AC 150/ 5345-46, Type L-852, Cass N (Navy), unidirectional, narrow
beam Type [MI[VIT[VII][VIII], [with shorting device for failed |anp,]

nmodi fied to resist damage fromaircraft tailhooks. Mdify fixture as
follows to resist damage fromaircraft tail hooks. Stainless steel for top
assenbly shall conformto SAE AMS5351 with Rockwel | hardness of C40 plus or
mnus 5 with casting thickened from9.52 to 12.7 nm3/8 to 1/2 inch, and
optical plate thickened as required to maintain flushness. Provide fixture
hei ght of 12.7 mm 1/2 inch above pavenment in lieu of 9.52 nm 3/8 inch

Provi de light channel width 25 mmone inch at the lens, with a divergence
of 0.24 rad</MET 14 degrees on each side. Secure the optical assenbly with
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410 or 416 stainless steel bolts.
2.30.2 Juncti on Boxes and Term nal Boxes in Manhol es or Handhol es

NEMA Type 6 subnersible in accordance with NEMA ICS 6. Provide boxes with
t hreaded hubs for conduit or watertight cabl e connectors.

2.30.3 Landing Signal O ficer (LSO Control Pane

Portabl e and suitable for use on paved area adjacent to the LSO handhol e.
Provi de control panel, cabinet, and cover of 3 nm 1/8 inch al um num al | oy
5052- H32 conformi ng to ASTM B209N ASTM B209 and constructed as indicated.
Rigidly construct entire assenbly spraytight in accordance with MIL-STD-108 .
Provide a hinged cover with two or nore positive closing |atches to protect
panel face when not in use, with cover arranged so that it can be opened to
all positions. Identify controls on panel face clearly by engraved

nanepl ates. Panel shall contain conponents and controls necessary for

conpl ete operation of lighting systens indicated. Provide receptacles as

i ndicated and in accordance with the Mlitary Standards indicated. Provide
panel in close-fitting cabinet, renmovable fromfront.

2.31 CONNECTORS

FAA AC 150/ 5345-26, FAA Type L-823 connectors for use with FAA Type L-824
airfield lighting cable.

2.32 MEDI UM | NTENSI TY APPROACH LI GHTI NG SYSTEM

[ Mediumintensity approach lighting systemw th runway alignnent indicator
lights (MALSR) includes centerline light bars, a 305 neter 1000 foot |ight
bar, sequenced flashing lights, control equipnent and power suppli es.
Provide threshold lights as part of the runway |ighting system

12.32.1 Semi flush Steady-Burning Lights

FAA AC 150/ 5345-46, Type L-850B. Cear fixture without toe-in. Provide
200-watt, 6.6A | anp.

2.32.1.1 Encapsul at ed St epdown Transf or mer

Provi de 200-watt, 240-volt/30.3-volt transfornmer approved by the fixture
manuf acturer. Connectors shall conply with Type L-823 as specified.

2.32.2 El evat ed Fi xtures

FAA E-2980. Provide 120-volt, 150-watt PAR-38 or 120-watt PAR-38 | anps
meeti ng FAA photonetric requirenments of FAA E-2980

2.32.3 Sequenced Fl asher Units
FAA E- 2980.
2.32.4 Accessory Equi prment

FAA E-2980, power supplies, junction boxes, distribution panel,
transformer, control cabinet and spare parts trunk
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2.32.5 Low | npact Resi stant Towers
As specifi ed.
2.33 HELI PAD LI GHTI NG SYSTEM

[ Consists of perineter lights, landing direction |lights, approach direction
lights, pad floodlights, and related facilities.

]2.33.1 Perinmeter Lights and Landing Direction Lights

FAA AC 150/5345-46. [Provide Type L-861 elevated fixtures with yell ow
filters] [and] [Type L-852E sem flush fixtures with yellow filters.]

2.33.2 Approach Direction Lights

Provi de el evated fixtures, Type L-861[, or sem flush fixtures, Type
L-852E,] with clear |enses.

2.33.3 Floodlights

Provi de outdoor heavy-duty type with baffles or hoods as applicable for
uniformillunmination and to reduce shadows.

2.34 PRECI SI ON APPROACH PATH | NDI CATOR ( PAPI)

[ Consists of four light units mounted in the area of the ground point of
intercept of the glide slope and aimed in the direction of the approach

12.34.1 Light Units
FAA AC 150/ 5345-28, Type L-880 or FAA E-2756. Connect light units to
series current circuits via appropriate isolation transformers as
recomrended by the system manufacturer. Provide tilt switches and rel ays
to de-energize all light units when one unit exceeds tilt requirenents.

[2.35 PAINTING
As specified in Section 09 90 00 PAI NTS AND COATI NGS

] PART 3 EXECUTI ON

3.1 ELECTRI CAL REQUI REMENTS
El ectrical installation shall conformto | EEE C2, NFPA 70, NFPA 70B and
requirenents specified herein. Underground electrical work shall be as
specified in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

3.1.1 El ectrical Metallic Tubing
Do not install underground or encase in concrete.

3.2 CONCRETE
Unl ess ot herwi se specified, provide 20.67 MPa 3000 psi concrete for bel ow
grade and 27.56 MPa 4000 psi concrete for above grade use with 25 nm one

i nch maxi num aggregate[ conforming to the requirements of Section 03 30 00
CAST- | N- PLACE CONCRETE] .
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3.3 A RFIELD [ MANHOLES][ AND ][ HANDHOLES]
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NOTE: For a project specification, the designer
nust edit Section 33 71 02 UNDERGROUND ELECTRI CAL

DI STRI BUTI ON as necessary to suit the specific
airfield installation. Note that airfield type
manhol es, vaults, handhol es, and their associ ated
frames and covers require a design for a maxi mum

si ngl e wheel load of 22 675 kg 50,000 pounds 40 815
kg 90,000 pounds. Use steel confornmng to ASTM

A36/ A36M "Structural Steel," for covers to airfield
manhol es, vaults, and handholes. Use ductile iron
for frames. Specify A-A-60005, "Frames, Covers
Gratings, Steps, Sunmp and Catch Basin, Manhole," and
ductile iron for franes, but not for covers.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DISTRIBUTION.

3.4 EARTHWORK

Provi de excavation, backfilling, and reconditioning of surfaces as
specified in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

3.5 GROUNDING

Ground non-current carrying netallic parts associated with electrica
equi pnent as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL
DISTRIBUTION.

3.6 CABLE MARKERS

Provi de cable markers or tags for each cable at duct entrances entering or
| eavi ng manhol es or handhol es and at each termination within the Iighting
vault. Tag cables in each manhole or handhole with not |ess than two tags
per cable, one near each duct entrance hole. |Inmmediately after cable
installation, permanently attach tags to cables and wires so that they
cannot be accidentally detached.

3.7 FRANG BLE REQUI REMENTS

Install frangible supports, couplings, and adapters as indicated and
specified. Install with the type conduit indicated.

3.7. 1 Approach System Frangibility

At the 305 neter 1000 foot cross bar and beyond, nount approach lights up to
1830 mm 6 feet above concrete foundation on threaded frangible couplings

and 53 mm 2 inch electrical netallic tubing (EMI. For nounting heights

greater than 1830 mm 6 feet, install approach lights on | owi npact

resi stant frangi bl e towers.

3.8 ELEVATED Al RFI ELD LI GHTS
Frangi bly nount normally not exceeding 355 mm 14 inches in height unless

hi gher mounting is pernmitted in snow accunul ati on areas. Frangi bly nount
equi pnent exceedi ng 355 nm 14 inches in height as indicated.
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3.

9 SEM FLUSH Al RFI ELD LI GHTS

Renove water, debris, and other foreign substances prior to installing
sem flush light base and |ight.

.10  WRES, FIXTURES, AND ENCLOSURES | N SAW KERFS CR DRI LLED HOLES

Sealant is specified in paragraph entitled "Sealing Fixtures and Wres in
Drilled Holes or Saw Kerfs."

.10.1 Hol es for Light Fixtures

Bore holes in pavenent to dinensions indicated. Use a dianond-edged bit to
provide a snooth, straight cut. Bottomof hole shall be flat or slightly
concave, except that an area at |east 25 nmmone inch wi de around the
perinmeter shall be flat. Fill surfaces deeper than the prescribed depth
with sealant to the level of the flat area and allow to cure before further
placement.

.10.2 Hol es for Transforner Encl osures

Drill holes through concrete pavenent and renove | oose material. Fill hole
with concrete to depth indicated. Provide a m ninmumof 75 mm 3 inches of
concrete at bottom of hole.

.10.3 Saw Kerfs and Splice Chanbers

Cut saw kerfs and splice chanbers in pavenents where indicated. Provide
saw cuts in straight lines and with vertical sides. Provide width and
depth of saw cuts adequate for the required nunber of wires as indicated
Saw kerfs shall have the vertical edges chanfered at intersections. \Were
a saw kerf crosses a construction joint, increase the depth sufficiently to
all ow for slack wire under the joint.

.10.4 Sandblasting

Sandbl ast saw kerfs, grooves, and holes to renove foreign or |oose
material. Acconplish sandbl asting by using approved equi prent rmai nt ai ned
in good working order at all tines. Provide sand used for blasting of the
proper size and quality as necessary to performthe work. Provide nozzles
used for sandblasting of the proper size in relation to the groove or hol es
to be cleaned. Replace nozzles enlarged by wear as necessary. Sandbl ast
at an air pressure of not |less than 0.62 MPa 90 psi

.10.5 Cleaning

Imediately prior to installation of wire or light fixtures, flush saw
kerfs and holes with a high velocity water jet or steam and clean and dry
with a high velocity air jet to remove dirt and foreign naterial

3.10.6 Li ghting Fixture Installation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The designer shall provide details on the
proj ect drawi ngs showing the installed Iight fixture
with reference to the finished pavenent.
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Sandbl ast sides and bottom of each light fixture immediately prior to
installation. Cover inside faces of bored hole and bottom and sides of
light fixture with a coating of sealant that will conpletely fill the void
bet ween concrete and fixture. Use a jig or holding device for installing
each light fixture to ensure positioning to the proper elevation
alignnment, level control, and azinuth control. Oient light fixture with
light beamparallel to flight deck centerline or runway centerline and
facing in the particular direction required. Level outernost edge of
fixture with the surrounding pavenent. Renmove surplus sealant or flexible
enbedding material. Leave the holding device in place until seal ant has
reached its initial set. Properly arrange fixture lead wires with respect
to their connecting position. Block the wire way entrance into the |ight
recess to retain the sealant material during curing.

.10.7 Installation of Circuit Wres in Pavenent

Place the wires in saw kerfs and anchor at bottom by means of rubber or

pl asti ¢ wedges or noncorrosive netal clips placed every 610 or 915 nm 2 or
3 feet or as often as necessary to hold the wire down. Were wires cross
existing joints, encase wires in a 305 mm 12 inchlength of flexible tubing
of polyethylene material conforming to ASTM D1248, Type |l or Type IIlI, to
break the bond between the wires and the sealing material. Provide tubing
centered on the joint and of sufficient size to accommpdate the wires to
all ow for novenent of the wires as the joint opens and closes. Wap ends
of tubing with tape to prevent entrance of sealing materials. Pack the
adj acent joint area tenporarily with roving material, such as henp, jute,
cotton or flax, to prevent sealing material fromflowing into the open
joint. Carefully mix and apply sealing materials in accordance with the
manuf acturer's instructions and at the recommended tenperature. Renobve
surplus or spilled material.

.11 SPLI CES FOR Al RFI ELD LI GHTI NG CABLE
111 Connectors

Use kit type connectors to splice 5 kV single-conductor series |lighting
cables. During installation and prior to covering with earth, keep mating
surfaces of connectors covered until connected and cl ean when pl ugged
together. At joint where connectors conme together, install heat shrinkable
tubing with waterproof sealant.[ Alternately, the Contractor may provide
two half | apped | ayers of tape over the entire joint.] Joint shall prevent
entrapnent of air which mght subsequently | oosen the joint.

.11.2 Splicing Fixtures to the Wres in Pavenent Saw Kerfs

Make splices with preinsulated waterti ght connector sleeves crinped with a
tool that requires a conplete crinp before tool can be renoved

.12 GROUNDI NG SYSTEMS
12,1 Count er poi se Installation

Lay counterpoise wire for entire length of circuits supplying airfield
lighting. Provide wire in one piece, except where distance exceeds the

| ength usually supplied, and install on top of the envel ope of
concrete-encased duct and approximately 150 mm 6 i nches above direct buri al
cabl es and duct lines. \Where trenches or duct lines intersect,
electrically interconnect counterpoise wires by exothernic welding.

Connect counterpoi se wires together and to existing counterpoise wres.
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Connect counterpoise to earth ground at every [600][__
[2,000]___ ] feet of cable run, at lighting vault, and at feeder
connection to light circuit by means of ground rods as specifi ed.

.12.2 Fi xture Groundi ng

Ground each fixture or group of adjacent fixtures to the counterpoise
system Connect fixtures, steel light bases or groundi ng bushings on stee
conduits to the counterpoise systemby a No. 6 AW bare-stranded copper
wire. Sem flush (pancake) fixtures for direct nounting in pavenent nay not
be grounded. Connect copper wire to the counterpoi se by exotherm c wel d.

.13 MARKI NG AND LI GHTI NG OF Al RAAY OBSTRUCTI ONS
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NOTE: If Section 09 90 00 PAINTS AND COATINGS is

i ncl uded, painting requirenents should be
transferred to it. Local conditions nmay necessitate
nodi fication to the foll owi ng paragraph. Refer to
FAA AC 70/ 7460-1 for further marking of obstructions.
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Mark and light towers, poles, snokestacks, buildings of certain shapes and
sizes, and ot her obstructions in accordance with FAA AC 70/ 7460-1 and as
indicated.

.13.1 Pai nting of Airway Cbstructions

Patterns and colors to mark obstructions shall conformto FAA AC 70/ 7460-1
and be as indicated.

.13.2 obstruction Marker Lights

Install obstruction marker lights on radio towers, elevated water tanks,
snokest acks, buildings, and simlar structures with 25 nm one inch
zinc-coated rigid steel conduit stens using standard tees and el bows,

except that where lowering devices are required, install in accordance with
equi prrent manuf acturer's recomendati ons.

.14 ROTATI NG LI GHT BEACON

Install with nanufacturer's instructions, including those for cleaning,
| ubrication, adjustnent, and other special instructions. Provide
foundati ons and supports as indicated.

.14.1 Beam Adj ust nent

Adj ust beam during hours of darkness. Aimbeamto provide a m ni mum of
0.095 rad 5.5 degrees above the horizontal, but not higher than necessary
to clear principal obstructions.

.14.2 Power Supply and Wring
Install panel board at top of structure to provide separately protected
circuits for beacon | anps,[ heaters,] notor, and obstruction lights. Locate

cabi net on side of platformopposite ladder. Install conduit riser on
tower in a corner angle and do not |ocate near the | adder
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3.15 HELI PORT LI GAT BEACON

Install in accordance with specifications and manufacturer's instructions,
i ncluding those for cleaning, lubrication, adjustnent, and other specia
instructions. Provide foundations and supports as indicated.

3.15.1 Beam Adj ust nent

Adj ust beam during hours of darkness. Aimbeamto provide a ninimum of
0.095 rad 5.5 degrees above the horizontal, but not higher than necessary
to clear principal obstructions.

3.15.2 Power Supply and Wring

Install panel board at top of structure to provide separately protected
circuits for beacon lanps,[ heaters,] notor, and obstruction lights. Locate
cabinet on side of platformopposite ladder. Install conduit riser on
tower in a corner angle and do not | ocate near | adder

3.16 W ND DI RECTI ON | NDI CATORS

Installation shall include a 7620 nm 25 foot black circle constructed on
the ground with center at center of the base. Construct circle of an

emul sified asphalt-sand m xture or of a cut-back asphalt sand m xture and
not less than 125 mm 5 inches in thickness. Asphalt sand m xture shal
contain not |less than 6 percent bitunmen. Provide well graded sand with not
nmore than 10 percent material which will pass through a No. 200 mesh

sieve. Conpact asphalt-sand m xture thoroughly and slope for drai nage from
center to outer rimfromone side to the other. [QGuy wind cone direction

i ndi cator as indicated.]

3. 17 | SOLATI ON TRANSFORMERS

Make connections of transforner primary leads to prinmary cables with
connectors confornmng to FAA AC 150/ 5345-26. Make connection to
transfornmer secondary with connectors conformng to FAA AC 150/5345-26 and
plug directly into a mati ng connector on the transfornmer secondary | eads.
During installation, keep mating surfaces of connectors covered unti
connected and cl ean when plugged together. At joint where connectors cone
together, install heat shrinkable tubing with waterproof sealant.]|

Al ternatively, the Contractor may provide two hal f-1apped | ayers of tape
over the entire joint.] Joint shall prevent entrapnment of air which night
subsequently | oosen the joint.

3.18 RUNWAY AND TAXI VWAY LI GHTI NG SYSTEMS

3.18.1 Runway and Taxiway Centerline Lights
Provide a transfornmer for each group of four 45-watt or three 65-watt
centerline lights and install in a handhole as indicated. Connect lights
to secondary circuit wires at fixture |eads using preinsul ated watertight
connector sleeves crinped with tool that requires a conplete crinp before
tool can be renobved. Make connection at staggered | ocations and wap with
one layer of half-lapped plastic electrical insulating tape. Install light
fixtures in holes drilled in the pavenent as indicated.

3.18. 2 Touchdown Zone Lighting Installation

Provide a |light base for traffic bearing areas specified for each Iight and

SECTI ON 34 43 00.00 20 Page 38



transfornmer as indicated. 1n nmaking cable connections, provide sufficient
sl ack cable in each base to pernmit connection to be nade above ground, or
as indicat ed.

.18.3 Circuit Sel ector Cabinets

Install as indicated and in strict accordance wi th manufacturer's
instructions.

.19  SI MULATED CARRI ER DECK LI GHTI NG SYSTEM
.19.1 Li ght Fi xtures

Install in runway pavenent as indicated, with centerline of unidirectiona
Iight beam aimed toward the nearer runway threshold and parallel to runway
centerline.

.19.2 | sol ati on Transforners

Except where indicated otherw se, provide a transforner for each group of
four 45-watt lights and install in handhole or manhol e as i ndi cat ed.

.19.3 Equi pnent in Control Tower, Vault, Manhol e, and Handhol es

Provi de naneplates to match and fit existing lighting control panels in

| ocations as directed. Provide equipnment, wring, and nanmeplates in runway
field lighting vault, in system brightness control manhole, and in
handhol es as i ndi cat ed.

.19.4 W re and Connectors

Provide THWN i nsul ation for secondary conductors between isolation
transformers and sinulated carrier deck fixtures. Provide two-pin
connectors in accordance with FAA AC 150/ 5345- 26.

. 20 APPROACH LI GHTI NG SYSTEM

Install approach lighting systemas indicated and specified. Provide
nanepl ates for equi pnent, controls, devices, and for each lighting circuit.

.20.1 Frangi bl e Requi renents

At the 305 neter 1,000 foot crosshar and beyond, nount overrun lights up to
1830 mm 6 feet above concrete foundations on threaded frangi bl e couplings
and 53 mm 2 inch electrical netallic tubing (EMI. For nounting heights
greater than 1830 nm 6 feet, install lights on LIR frangible supports.

When rigid towers, trestles, and simlar structures are required, nount the
light unit at |least 6100 nm 20 feet above the rigid structure with support
unit between the two being frangible.

.20.2 Alignment

Align lights in azinuth, with beans axes parallel to the approach |ighting
systemcenterline. Aimelevated lights vertically at a point on the glide
path with the angul ar elevation of each light as indicated. Sem flush
lights have a preset vertical aining angle and require alignment in azinuth
only.
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3.21 FI ELD QUALI TY CONTROL

G ve the Contracting Oficer [5]]
[each] [

_____ ] working days notice prior to
] test[s]. Correct deficiencies found and repeat tests.

3.21.1 Qperating Test

After installation has been conpl eted, conduct an operating test.
Denonstrate equi pment to operate in accordance with the requirenments of
this section. Conduct tests [one]] ] day and [one][ ] night for
the Contracting Oficer.

[3.21.2 El ectromagnetic Interference
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NOTE: El ectromagnetic interference tests are
expensi ve and may not be practical in the field.
Exani ne requirements for these tests very closely.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conduct tests for electromagnetic conpatibility in accordance wth[
MIL-STD-461 ][ Section 01 57 19 TEMPORARY ENVI RONVENTAL CONTROLS]. Conduct
tests for | ] equi pnent.

13.21.3 Di stribution Conductors, 600-Volt C ass
Test to verify that no short circuits or accidental grounds exist. Make
tests using an instrunent which applies a voltage of approximtely 500
volts providing a direct reading in resistance.

3.21.4 Count er poi se System Test and | nspection
Make a visual inspection of continuity of counterpoise systemat accessible
| ocations. Test continuity of counterpoise systemto the vault grounding
systemin manhol e closest to the vault.

[3.21.5 Progress Testing for Series Airfield Lighting Circuits
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NOTE: Progress testing should be specified when
replacing or nodifying existing series airfield
lighting circuits since interruption time is usually
critical; however, progress testing on conpletely
new series airfield l[ighting circuits is not
normal Iy necessary.
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Conduct a negger test on each section of circuit or progressive

conbi nations of sections as they are installed. Check each section or
progressi ve conbi nati on of sections with a negohmeter providing a voltage
of approximately 1000 volts to provide a direct reading in resistance, and
docunent results. Locate any faults indicated by these tests and elimnate
before proceeding with the circuit installation.

13.21.6 El ectrical Acceptance Tests
Perform acceptance tests for series and nmultiple airfield lighting circuits

only on conplete lighting circuits. Subject each series and multiple
lighting circuit to a high voltage insulation resistance test.
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3.21.6.1 Low Vol tage Continuity Tests

Test each series circuit for electrical continuity. Locate faults
indicated by this test and elimnate before proceeding with the high
vol tage insulation resistance test.

3.21.6.2 Hi gh Vol tage Insul ation Resistance Test

Subj ect each series lighting circuit to a high voltage insulation

resi stance test by nmeasurenment of the insulation | eakage current. Provide
a suitable high voltage test instrunent which has a steady, filtered direct
current output voltage and limted current. High voltage tester shal

i nclude an accurate voltnmeter and microameter for reading voltage applied
to the circuit and resultant insulation | eakage current. Do not apply

vol tages in excess of test values specified bel ow

a. Test Procedure: Disconnect both |leads fromregul ator output termnals
and support so that air gaps of several mllinmeters inches exist
bet ween bare conductors and ground. Cean and dry cable sheaths, for a
di stance of 305 mm one foot from ends of cables and exposed insul ation
at ends of cables. Connect ends of both conductors of the circuit
together and to high-voltage ternminals of test equipnent, and apply
test voltage specified in the follow ng tabul ati on between conductors
and ground for a period of 5 mnutes.

Test Vol tage, dc

Series Lighting Circuits First Test Test on Existing
on New Circuits
Circuits

High intensity series lighting 9000 5000

circuits (5000-volt |eads, 500-
and 200-watt transforners)

Mediumintensity series lighting |6000 3000
circuits (5000-volt |eads,
30/ 45-watt transforners)

600-volt circuits 1800 600

When additions are nade to existing circuits, test only new
sections in accordance with "First Test on New Circuits" in table
above. [To ensure reliable operation, test conplete circuit at
reduced vol tages indicated above. ]

b. Leakage Current: Measure and record insulation |eakage current in
m croanperes for each circuit for each mnute application of test
voltage. Do not exceed the value of the insulation |eakage current
cal cul ated on the basis of the follow ng | eakage current allowances for
cabl e and connected equi pnent for each circuit:

(1) 3 mcroanperes for each 305 neters 1000 feet of cable.
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(2) 2 microanmperes for each 200-watt and each 500-watt 5000-volt
series transformer.

(3) 2 mcroanperes for each 30/45-watt 5000-volt series transforner.

Note: The above val ues include all owances for the normal nunber of
connectors and splices.

I f neasured val ue of insulation | eakage current exceeds cal cul at ed
val ue, sectionalize the circuit and repeat specified test for each
section. Locate defective conponents and repair or replace unti
repeated tests indicate an acceptabl e value of |eakage current for
the entire circuit.

3.21.6.3 Operating Test

Upon conpl etion of tests, show by denonstration in service that circuits,
control equipnent, and lights covered by the contract are in good operating
condition. Operate each switch in the control tower |ighting panels so
that each switch position is engaged at least twice. During this process,
observe lights and associ ated equi pnent to determ ne that each switch
controls properly corresponding circuit. Provide tel ephone or radio
conmmuni cati on between the operator and the observers. Repeat tests from
the alternate control station, fromthe renote control points, and again
fromthe local control switches on the regulators. Test each lighting
circuit by operating the |lanps at nmaxi num brightness for not |ess than 30
m nutes. Visually exam ne at the beginning and at the end of this test to
ensure that the correct nunber of lights are burning at full brightness.
Conduct [one][_ ] day and [one]] ] night operating test for the
Contracting Oficer.

3.21.7 Constant Current Regul ators
3.21.7.1 Vi sual Examination

Exam ne each constant current regulator to ensure that porcel ain bushings
are not cracked, no shipping damage has occurred, internal and externa
connections are correct, switches and rel ays operate freely and are not
tied or blocked, fuses, if required, are correct, and oil |evel of
oil-filled regulators is correct. Renopve relay panel covers only for this
exam nation; it is not necessary to open the main tank of oil-filled

regul ators. Acconplish the instructions on the plates attached to the

regul ators. Replace covers tightly after conpl eting exam nations and tests.

3.21.7.2 El ectric Tests

Ensure that supply voltage and input tap correspond. Wth | oad

di sconnect ed, energize regul ator and observe the open circuit protector to
ensure that it de-energizes the regulator within 3 seconds. After testing
circuits for open connections and grounds and after determining that |anps
are good and in place, apply circuit load to the regul ator and neasure the
vol tage and current sinultaneously on brightness taps. Voltnmeter and
amet er shall have an accuracy of plus or mnus one percent. Record

readi ngs and make readi ngs during the day and night in order to obtain the
average supply voltage. Qutput current on each brightness tap shall be
within plus or nminus 2 percent of the naneplate values after naking
necessary correction in the supply voltage. Late nodel regul ators have
automatic supply voltage correction in lieu of input taps, and output
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current does not change as supply voltage varies. Wen output current on
tap 5 deviates from namepl ate value by nore than 2 percent, and regul ator
is not overloaded, check internal adjustment as described on regul ator
instruction plate. Since adjustnment may be rather delicate, allow a
deviation of up to plus or mnus 5 percent on taps 1 through 4 before
attenpting to readjust the regul ator.

-- End of Section --
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