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ATRFIELD LIGHTING
02/10

GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the

extent referenced.

The publications are referred to within the text by the

basic designation only.

ASTM

ASTM

ASTM

IEEE

NEMA

NEMA

NEMA

NEMA

NEMA

NFPA

msl712

ASTM INTERNATIONAL (ASTM)

B3 (2013) Standard Specification for Soft or
Annealed Copper Wire

B8 (2011) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft
D709 (2013) Laminated Thermosetting Materials
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
C2 (2012; Errata 1 2012; INT 1-4 2012; Errata
2 2013; INT 5-7 2013; INT 8-10 2014; INT
11 2015) National Electrical Safety Code
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

TC 2 (2013) Standard for Electrical Polyvinyl
Chloride (PVC) Conduit

TC 3 (2015) Standard for Polyvinyl Chloride
(PVC) Fittings for Use With Rigid PVC
Conduit and Tubing

WC 3 (1992; Rev 1 1994) Rubber-Insulated Wire
and Cable for the Transmission and

Distribution of Electrical Energy

WC 7 (1988; Rev 3 1996)

Cross-Linked-Thermosetting-Polyethylene-Insulated

Wire and Cable for the Transmission and
Distribution of Electrical Energy

WC 8 (1988; Rev 3 1996)
Ethylene-Propylene-Rubber-Insulated Wire
and Cable for the Transmission and
Distribution of Electrical Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

70 (2014; AMD 1 2013; Errata 1 2013; AMD 2

2013; Errata 2 2013; AMD 3 2014; Errata
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3-4 2014; AMD 4-6 2014) National
Electrical Code

(2016) Recommended Practice for Electrical
Equipment Maintenance

U.S. DEPARTMENT OF DEFENSE (DOD)

7535

MS 17814

FAA AC

FAA AC

FAA AC

FAA AC

FAA AC

FAA AC

FAA AC

FAA AC

FAA AC

UL 1

UL 1242

UL 360

msl712

(1964; Rev A; Supp 1 1964; Am 2 1965;
Notice 1 1993; Notice 3 1999) Transformer,
Power, Isolation, Series Circuit, Airport
Lighting, General Specification for

(1972; Rev C; Am 1 2002; Notice 1 2006;
Notice 2 2012) Coupling, Frangible,
Aviation Ground Lights

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)

150/5345-10

150/5345-26

150/5345-28

150/5345-42

150/5345-44

150/5345-46

150/5345-47

150/5345-51

150/5345-7

(2014; Rev H) Specification for Constant
Current Regulators Regulator Monitors

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

(2005; Rev F) Precision Approach Path
Indicator (PAPI) Systems

(2013; Rev G) Specification for Airport
Light Bases, Transformer Housings,
Junction Boxes and Accessories

(2007; Rev H) Specification for Runway and
Taxiway Signs

(2009; Rev D) Specification for Runway and
Taxiway Light Fixtures

(2005; Rev B) Specification for Series to
Series Isolation Transformers for Airport
Lighting Systems

(2005; Rev A) Specification for
Discharge-Type Flashing Light Equipment

(2013; Rev F) Specification for L-824
Underground Electrical Cable for Airport
Lighting Circuits

UNDERWRITERS LABORATORIES (UL)

(2005; Reprint Jul 2012) Standard for
Flexible Metal Conduit

(2006; Reprint Mar 2014) Standard for
Electrical Intermediate Metal Conduit --
Steel

(2013; Reprint Jan 2015) Liquid-Tight
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UL

UL

UL

UL

UL

UL

UL

1.2

Flexible Steel Conduit

Metal Conduit-Steel

6A (2008; Reprint Nov 2014)
Metal Conduit - Aluminum,
Stainless Steel
797 (2007; Reprint Dec 2012)
Metallic Tubing -- Steel
RELATED REQUIREMENTS

ePROJECT 1365108
FINAL SUBMITTAL

44 (2014; Reprint Feb 2015)
Thermoset-Insulated Wires and Cables

467 (2007) Grounding and Bonding Equipment

510 (2005; Reprint Jul 2013) Polyvinyl
Chloride, Polyethylene and Rubber
Insulating Tape

514A (2013) Metallic Outlet Boxes
(2007; Reprint Nov 2014) Electrical Rigid

Electrical Rigid
Red Brass, and

Electrical

Section 26 00 00.00 20 BASIC ELECTRICAL MATERIALS AND METHODS, applies to
this section with additions and modifications specified herein.

1.3

SUBMITTALS

Government approval is required for submittals with a "G" designation;

submittals not h
approval.

non
A=

+h

decas
S

SUBMITTAL PROCEDURES:

msl712

SD-02 Shop Drawings

Wind cone indicator assembly connection

Wave—Offsystem

SD-03 Product Data
Control cable

Series airfield lighting cable

N . } Licl
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. L ight
14 L iohe
o Meds . . . . Lie

Wind cone

Isolating transformers

Constant current regulators

Each type of runway and taxiway lighting fixture

Each type of light bases

Frangible couplings

FAA—Type—P—606—seatant

FAA Type L-823 connectors

OCaprenaat onl oacb oo ol o
IHFreurtSerecteor—CavIReESsS
Contrral raneal
ontroxr—pantx

SD-06 Test Reports
Counterpoise system test
SD-07 Certificates
Installer Qualifications; GH—F—HF
Construction ©utagePhasing Plan; GH——F—131+
SD-10 Operation and Maintenance Data

Constant current regulators, Data Package 5
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1.4 QUALITY ASSURANCE
1.4.1 Qualifications

Do not install materials which are not approved as "Approved Airport
Equipment" by FAA unless specifically approved by the electrical design
engineer. Inspect wire and cable for date of manufacture. Do not use wire
and cable manufactured more than one year before delivery to job site.

1.4.2 Regulatory Requirements

Provide materials and equipment listed by FAA, UL, ETL or approved by
Factory Mutual Engineering and Research (FM), when such equipment is listed
or approved. Do not use askarel, tetrachlorethylene and insulating liquids
containing polychlorinated biphenyls (PCBs) in equipment. Provide
submersible type equipment installed below grade in vaults, manholes, and
handholes. Materials must be certified and listed as "Approved Airport
Lighting Equipment" downloadable from:
http://www.faa.gov/arp/pdf/534553ad.pdf.

1.4.3 Installer Qualifications

The aviation lighting equipment contractor and installation electricians
must be experienced in installing, testing and maintaining aviation
lighting systems of a similar complexity. The contractor must provide a
list of government projects and 3 years of experience in constructing
similar projects. 1Include written certification that systems have
performed satisfactorily for not less than 18 months.

1.4.4 Construction 6wtagePhasing Plan

The contractor must provide a construction ewtagephasing plan and schedule
for installing new and retrofitting the existing lighting system to ensure
that aviation lighting circuits are fully operational between dusk and dawn
during each day of the construction contract except for those lights in
phase under construction. The plan must be submitted to and approved by
the Contracting Officer and the Airfield Manager prior to starting
construction.

msl712 SECTION 34 43 00.00 20 Page 7
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1.5 EXISTING AIRFIELD LIGHTING SYSTEMS

Existing airfield lighting systems in phases not under construction shall
remain in operating condition and interruptions shall be held to a

minimum. Where interruptions are necessary, they shall be scheduled as
approved in writing by the Contracting Officer. Prior to the scheduled
time for each interruption, all necessary materials and a sufficient labor
force shall be assembled to permit completing the work within the scheduled
time interval. Under no circumstances shall any of the existing airfield
lighting circuits be left inoperative without making provisions for
suitable temporary connections in the affected area or areas. All airfield
lighting circuits covered under this Contract shall be replaced in such a
manner that they will be operational at dusk each day. The Contractor
shall submit to the Contracting Officer a plan for outages and maintaining
lighting and lighting control.f———F

}PART 2 PRODUCTS

2

2

.1 ELECTRICAL TAPE

UL 510, plastic insulating tape.

.2 NAMEPLATES

Provide laminated plastic nameplates for equipment, controlg, and devices
to identify function, and where applicable, position. Provide 1/8 inch
thick laminated Melamine plastic conforming to ASTM D709, Grade 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 nameplates shall be one by 2 1/2 inches minimum with minimum 1/4 inch
high normal block lettering. Provide number, location, and letter
designation of nameplates as indicated. Fasten nameplates to the device
with a minimum of two sheet metal screws or two rivets.

.3 CONDUIT, CONDUIT FITTINGS, AND BOXES

.3.1 Rigid Steel or Intermediate Metal Conduit (IMC) and Fittings

UL 6, UL 6A and UL 1242, re

(DY)
v 7

.3.2 Flexible Metal Conduit

UL 1, zinc-coated steel. TUse UL 360 liquid-tight flexible metal conduit in
wet locations.

.3.3 Outlet Boxes for Use with Steel Conduit, Rigid or Flexible

UL 514A, cast metal with gasketed closures.

.3.4 Plastic Duct for Concrete Encased Burial

IPvCceconforming toNEMA TC 6 & 8 Pype—EB—1{Provide as specified in
Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.4

.3.5 Plastic Conduit for Direct Burial

+ PVC conforming to NEMA TC 2 (conduit) and NEMA TC 3 (fittings), Type

msl712 SECTION 34 43 00.00 20 Page 8
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1EPC-40-PVCIH{EPC-80 PVCl.—}[Provide as specified in Section 337102
ONBERGROUND—ELECTRICAL DISTRIBUTION-

}2.3.6 Frangible Couplings and Adapters

MS 17814. Provide upper section of frangible coupling with one of the
following:

a. Unthreaded for slip-fitter connections.

b. 2 13/32 inch: 16N-1A modified thread for nut and compression ring to
secure 2 inch EMT.

¢. 2 inch: 11 1/2-N.P.T. (tapered) with 7/32-inch nominal wall thickness
to accept rigid conduit coupling.

f2.3.6.1 Frangible Couplings for Specialized Applications
Acceptable as approved.
+2.3.6.2 Electrical Metallic Tubing

UL 797. Provide where indicated for use with frangible couplings and
adapters.

2.4 WIRE AND CABLE

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

2.4.1 Conductor Sizes

Conform to American Wire Gage (AWG) .

2.4.2 Low Voltage Wire and Cable

+2.4.3 Power Cables for Use in Airfield Lighting

_[_'D-.i— = el r 1 132 [122 AT [ 1 Al S g Ny ] Az 2+ ahaa~alA g

Rated—{51{ V—333—pereenti{ 1 —insulatieontevel;—with shieldand
3ol oo E g e INEMA WO 7 £y ool amlend T zatTasz]l am Al [ ~ 1T
Fjacket—<conformingto[NEMA WC 7 for erossiinked polyethyltenel o1
NEMA—WC—8—feor—ethylenepropylene—rubberl—insulated—eabltes—J{tProvide as

specified in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.
+2.4.4 Wire and Cable for Airfield Lighting Systems
2.4.4.1 Airfield Lighting Cable

FAA AC 150/5345-7, Type L-824, for fcrosslinked polyethylene Type C }—
f He60661£5000+-volt cable. Series airfield lighting cable shall be

unshielded. —fAirfieldlighting cablte—Tnmulttiplte power airfield eireuits—
shatlt—te febietdedt unshiceldeal 7

msl712 SECTION 34 43 00.00 20 Page 9
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2442 —Cable for Pavement—Sltot Installation

2

UL—83— Type—THWN-

.4.4.2 Counterpoise Wire

ASTM B3, ASTM B8. No. f4}f——3 AWG bare stranded copper, annealed or
soft drawn.

.4.4.3 Control Cable

fMulticonductor type for 120 V ac control, rated 600 volts, No. 12 AWG, and
conforming to the following unless indicated or specified otherwise.
Insulate each conductor with a thickness of not less than 30 mils and rate
for continuous operation at 90 degrees C. Conductors shall be color coded.
An overall jacket of +theavy-duty neoprene}f—3 rated for direct burial
shall be included. Cable shall conform to NEMA WC 3for rubber insulation,
NEMA WC 7 for cross-linked polyethylene insulation, or NEMA WC 8 for
ethylene-propylene rubber insulation. i

T 7 7

RUSBultl 1751 F 205~

.4.5 Cable Tags

Provide cable tags for each cable or wire at duct entrances entering or

leaving of manholes, handholes, and at each terminal within the lighting
vault. Provide stainless steel, bronze, lead—strap—Or copper strip tags
approximately 1/16 inch thick or hard plastic 1/8 inch thick suitable for

immersion in salt water and impervious to petroleum products. Provide
sufficient length for imprinting the legend on one line using raised
letters not less than 1/4 inch in size. Permanently mark or stamp with the

identification as directed. Two-color laminated 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 petroleum products.

24— Conerete Markers—for birect Buried CableSystems

2

L g L fied
BPESTRIBUTION-

.5 GROUND RODS

UL 467. Copper-clad steel with diameter adequate to permit driving to full
length of the rod, but not less than 3/4 inch in diameter and 10 feet long,
unless indicated otherwise.

msl712 SECTION 34 43 00.00 20 Page 10
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EXTERNALLY LIGHTED WIND CONE

2.6

Provide FAA approved LED cone lighting and an obstruction light for each

existing wind cone.
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2.7 TRANSFORMERS
2.7.1 Encapsulated Isolating Transformers

FAA AC 150/5345-47, Type (G) L-830 or MIL-T-27535. Provide each
transformer with rating as indicated. 1Insulation Level Primary voltage
rating 5000 volts RMS, Secondary 600 V RMS. Operating Temperature range
minus 55 degrees Celsius to plus 65 degrees Celsius. Resistant to UV
exposure and ozone. Suitable for areas contaminated with oils, aircraft
fuels, soil acids, alkalis, and deicing fluids. Compatible with FAA Style
2 and Style 9 connectors.

+2.8 LIGHT BASES

FAA AC 150/5345-42 Type fL-867+f or L-868 as indicated on drawings.

+H+=seotfor AR FEI315Type—fEB—3IA—11—Provide steel bases, Class
1, fSize A}HBHE}HB+ or as indicated} dor} as required to accommodate the
fixture or device installed thereon if diameter is not shown.

2.8.1 Accessgories

Provide base plates, cover plates, and adapter plates to accommodate

msl712 SECTION 34 43 00.00 20 Page 12
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TEST FTESTMETHOD REQUIREMENTS

2.9 CONSTANT CURRENT REGULATORS

FAA AC 150/5345-10, Type L-829828, witheut monitor system and with ratings
as indicated.

2.9.1 Regulator

Regulators shall operate on t60+f——3 Hz, have internal primary switch +
includeditfexeluded}, have input voltage of f2461+f4801+{246611 } volts

and be controlled by 120-volt external control voltage. Provide {threel}+f
or five} brightness steps+ as indicated}. +Provide monitors as indicated.+

2.9.2 Basic Impulse Level (BIL)

Provide 60-kV series circuit BIL except that 4-kW, 7.5-kW and 10-kW
regulator series circuits may have a BIL of 25 kV.

2.10 LED LAMPS AND FILTERS

Provide lamps of size and type indicated, or required by fixture
manufacturer for each lighting fixture required under this contract.
Provide filters as indicated and conforming to the specification for the
light concerned or to the standard referenced.

msl712 SECTION 34 43 00.00 20 Page 14
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RUNWAY AND TAXIWAY LIGHTING SYSTEMS

.12

2

runway end

runway threshold and end lights,

4+ Include runway edge lights,

13iaghta
TEERESS

] 3
and intersecting runways—

\F ¥ 5 ) o g e g 3

rIIMTIAaszr A

13iaghta

alreolinme erira Ao~

identification lights,

Toway

TSy

TS5 o Gancc

T

taxiway edge lights,

eentertine lights,—taxiway guidance signs,

taxiway guidance signs at intersecting taxiway,

7

controls,
to provide complete

mounting structures,

ing wiring
Provide inpavement light

terconnecti

in

and the associated equipment and

systems as indicated and specified herein.

fixtures able to withstand a minimum static single wheel load of 50,000

pounds.

Runway Edge Lights

12.12.1

for elevated
for semiflush

at intersecting runways and adjacent to

1

)

L

, Type L-862(

-46

+FAA AC 150/5345

Class C,

Type L-850 (L)

and FAA AC 150/5345-46,

mounting at intersecting taxiways,

arresting gear.

1

mounting

Provide filters as indicated conforming to requirements of

fixture specifications.

Page 19

SECTION 34 43 00.00 20

msl712



REPAIR RUNWAY PAVEMENT AND LIGHTING ePROJECT 1365108
NAS PENSACOLA FINAL SUBMITTAL

2.12.2 LED Runway Threshold and End Lights

The LED threshold lights shall use aviation green filter and the end lights

shall use aviation red filters. These lights shall be combined in a single
bidirectional fixture with the appropriate color filters if so indicated on
the contract drawings. The runway threshold/end light fixtures shall meet

the requirements of FAA AC 150/5345-46, Type L-862(L), elevated
high-intensity, bidirectional, airfield and heliport lights as indicated.

2.12.3 LED Runway End Identifier Lights (REIL)

The LED REIL fixtures shall meet the requirements of FAA AC 150/5345-51,
Type L-849 (L), Style E. The REIL shall include the master and slave
fixture, the power supply, remote control by the CCR, frangible mounts, and
interconnecting wiring. The REIL units shall flash in unison twice per
second. They shall be current driven.

msl712 SECTION 34 43 00.00 20 Page 20
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Taxiway Edge Lights

}2.12.4
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S e
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2.12.5

+Informational signs Type L-858Y}+—andt{mandatory—

Provide size as indicated.

power supply adapters approved by the sign manufacturer.

FAA AC 150/5345-44.

Provide series circuit

Location signs
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CONNECTORS

.13

2

FAA Type L-823 connectors for use with FAA Type L-824

FAA AC 150/5345-26,

airfield lighting cable.
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2145 TLow Impact Resistant Towers

2.14 LED PRECISION APPROACH PATH INDICATOR (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.

+2.14.1 Light Units

FAA AC 150/5345-28, Type L-880(L)—erFAAE-2756. Connect light units to

series current circuits via appropriate isolation transformers as
recommended by the system manufacturer. Provide tilt switches and relays
to de-energize all light units when one unit exceeds tilt requirements.

f2-35—PAINTING
As—speeifiedinSection 8955660 PAINTS ANDCOATINGS—
}PART 3 EXECUTION
3.1 ELECTRICAL REQUIREMENTS
Electrical installation shall conform to IEEE C2, NFPA 70, NFPA 70B and
requirements specified herein. Underground electrical work shall be as
specified in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.
3.1.1 Electrical Metallic Tubing
Do not install underground or encase in concrete.
3.2 CONCRETE
Unless otherwise specified, provide 3000 psi concrete for below grade and
4000 psi concrete for above grade use with one inch maximum aggregate

conforming to the requirements of Section 03 30 5366 MISCELLANEOUS
CAST-IN-PLACE CONCRETEZ}.
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33— AIRFIRLD [MANHOLES] [ AND—} [HANDHOLEST

L g L Eied s
BESTRIBUTION-

3.3 EARTHWORK

Provide excavation, backfilling, and reconditioning of surfaces as
specified in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.

3.4 GROUNDING

Ground non-current carrying metallic parts associated with electrical
equipment as specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION.

3.5 CABLE MARKERS

Provide cable markers or tags for each cable at duct entrances entering or
leaving manholes or handholes and at each termination within the lighting
vault. Tag cables in each manhole or handhole with not less than two tags
per cable, one near each duct entrance hole. Immediately after cable
installation, permanently attach tags to cables and wires so that they
cannot be accidentally detached.

3.6 FRANGIBLE REQUIREMENTS

Install frangible supports, couplings, and adapters as indicated and
specified. 1Install with the type conduit indicated.

3.7 ELEVATED AIRFIELD LIGHTS
Frangibly mount normally not exceeding 14 inches in height unless higher
mounting is permitted in snow accumulation areas. Frangibly mount
equipment exceeding 14 inches in height as indicated.

3.8 SEMIFLUSH AIRFIELD LIGHTS

Remove water, debris, and other foreign substances prior to installing
semiflush light base and light.

e dr
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3.9 SPLICES FOR AIRFIELD LIGHTING CABLE
3.9.1 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 clean when plugged
together. At joint where connectors come together, install heat—shrinkable—

b i+th S+ £ S5l ant T A+ St ealss +h Controat |
oo rRg— Wit wWaterp¥rootr—SearanRt-—t Arte¥raatery;—taec ontractorMay pProvIae

twofour half lapped layers of tape over the entire joint.} Joint shall
prevent entrapment of air which might subsequently loosen the joint.

3.9.2 Splicing Fixtures to the Wires in Pavement Saw Kerfs

Make splices with preinsulated watertight connector sleeves crimped with a
tool that requires a complete crimp before tool can be removed.

3.10 GROUNDING SYSTEMS
3.10.1 Counterpoise Installation

Lay counterpoise wire for entire length of circuits supplying airfield
lighting. Provide wire in one piece, except where distance exceeds the
length usually supplied, and install on top of the envelope of
concrete-encased duct and approximately 6 inches above direct burial cables
and duct lines. Where trenches or duct lines intersect, electrically
interconnect counterpoise wires by exothermic welding. Connect
counterpoise wires together and to existing counterpoise wires. Connect
counterpoise to earth ground at every 12666+ }500 feet of cable run,
at lighting vault, and at feeder connection to light circuit by means of
ground rods as specified.

3.10.2 Fixture Grounding

Ground each fixture or group of adjacent fixtures to the counterpoise
system. Connect fixtures, steel light bases or grounding bushings on steel
conduits to the counterp01se system by a No 6 AWG bare stranded copper
wire.
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3.11

Include in the installation a concrete mowing pad constructed on the ground

with center at center of the base.

The wind cone illumination lights and
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3.12 ISOLATION TRANSFORMERS

Make connections of transformer primary leads to primary cables with
connectors conforming to FAA AC 150/5345-26. Make connection to
transformer secondary with connectors conforming to FAA AC 150/5345-26 and
plug directly into a mating connector on the transformer secondary leads.
During installation, keep mating surfaces of connectors covered until
connected and clean when plugged together. At joint where connectors come
together, install heat—shrinkabletubing with waterproofsealant—f—
Alternatively—the Contracter may provide—twofour half-lapped layers of
tape over the entire joint.}+ Joint shall prevent entrapment of air which
might subsequently loosen the joint.

3—13—RUNWAY—AND—TAXIWAY LIGHTING-SYSTEMS
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3.13 FIELD QUALITY CONTROL

Give the Contracting Officer {5++—1 working days notice prior to
feaeht+ 1—testfs}. Correct deficiencies found and repeat tests.

3.13.1 Operating Test

After installation has been completed, conduct an operating test.
Demonstrate equipment to operate in accordance with the requirements of
this section. Conduct tests fone}lH————7»1 day and fone}lH———-3 night for
the Contracting Officer.

}3.13.2 Distribution Conductors, 600-Volt Class

Test to verify that no short circuits or accidental grounds exist. Make
tests using an instrument which applies a voltage of approximately 500
volts providing a direct reading in resistance.

3.13.3 Counterpoise System Test and Inspection
Make a visual inspection of continuity of counterpoise system at accessible

locations. Test continuity of counterpoise system to the vault grounding
system in manhole closest to the vault.
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£3.13.4 Progress Testing for Series Airfield Lighting Circuits

Conduct a megger test on each section of circuit or progressive

combinations of sections as they are installed.

Check each section or

progressive combination of sections with a megohmmeter providing a voltage
of approximately 1000 volts to provide a direct reading in resistance, and
document results. Locate any faults indicated by these tests and eliminate
before proceeding with the circuit installation.

+3.13.5 Electrical Acceptance Tests

Perform acceptance tests for series and multiple airfield lighting circuits

only on complete lighting circuits.

Subject each series and multiple

lighting circuit to a high voltage insulation resistance test.

3.13.5.1 Low Voltage Continuity Tests

Test each series circuit for electrical continuity.
indicated by this test and eliminate before proceeding with the high
voltage insulation resistance test.

3.13.5.2 High Voltage Insulation Resistance Test

Locate faults

Subject each series lighting circuit to a high voltage insulation
resistance test by measurement of the insulation leakage current. Provide

a suitable high voltage test instrument which has a steady,
current output voltage and limited current.

filtered direct
High voltage tester shall

include an accurate voltmeter and microammeter for reading voltage applied

to the circuit and resultant insulation leakage current.

voltages in excess of test values specified below.

Do not apply

a. Test Procedure: Disconnect both leads from regulator output terminals
and support so that air gaps of several inches exist between bare

conductors and ground.

Clean and dry cable sheaths,

for a distance of

one foot from ends of cables and exposed insulation at ends of cables.
Connect ends of both conductors of the circuit together and to

high-voltage terminals of test equipment,

and apply test voltage

specified in the following tabulation between conductors and ground for

a period of 5 minutes.

Test Voltage, dc

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

High intensity series 9000 5000

lighting circuits

(5000-volt leads, 500- and

200-watt transformers)

Medium intensity series 6000 3000

lighting circuits
(5000-volt leads,
30/45-watt transformers)
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Test Voltage, dc
Series Lighting Circuits First Test |Test on
on New Existing
Circuits Circuits
600-volt circuits 1800 600

When additions are made to existing circuits, test only new
sections in accordance with "First Test on New Circuits" in table
above. HTo ensure reliable operation, test complete circuit at
reduced voltages indicated above.}

b. Leakage Current: Measure and record insulation leakage current in
microamperes for each circuit for each minute application of test
voltage. Do not exceed the value of the insulation leakage current
calculated on the basis of the following leakage current allowances for
cable and connected equipment for each circuit:

(1) 3 microamperes for each 1000 feet of cable.

(2) 2 microamperes for each 200-watt and each 500-watt 5000-volt
series transformer.

(3) 2 microamperes for each 30/45-watt 5000-volt series transformer.

Note: The above values include allowances for the normal number of
connectors and splices.

If measured value of insulation leakage current exceeds calculated
value, sectionalize the circuit and repeat specified test for each
section. Locate defective components and repair or replace until

repeated tests indicate an acceptable value of leakage current for
the entire circuit.

3.13.5.3 Operating Test

Upon completion of tests, show by demonstration in service that circuits,
control equipment, and lights covered by the contract are in good operating
condition. Operate each switch in the control tower lighting panels so
that each switch position is engaged at least twice. During this process,
observe lights and associated equipment to determine that each switch
controls properly corresponding circuit. Provide telephone or radio
communication between the operator and the observers. Repeat tests from
the alternate control station, from the remote control points, and again
from the local control switches on the regulators. Test each lighting
circuit by operating the lamps at maximum brightness for not less than 30
minutes. Visually examine at the beginning and at the end of this test to
ensure that the correct number of lights are burning at full brightness.

Conduct fonetHH———31 day and fonerHH—3 night operating test for the
Contracting Officer.

3.13.6 Constant Current Regulators

3.13.6.1 Visual Examination

Examine each constant current regulator to ensure that porcelain bushings
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are not cracked, no shipping damage has occurred, internal and external
connections are correct, switches and relays operate freely and are not
tied or blocked, fuses, if required, are correct, and oil level of
oil-filled regulators is correct. Remove relay panel covers only for this
examination; it is not necessary to open the main tank of oil-filled
regulators. Accomplish the instructions on the plates attached to the
regulators. Replace covers tightly after completing examinations and tests.

3.13.6.2 Electric Tests

Ensure that supply voltage and input tap correspond. With load
disconnected, energize regulator 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 lamps
are good and in place, apply circuit load to the regulator and measure the
voltage and current simultaneously on brightness taps. Voltmeter and
ammeter shall have an accuracy of plus or minus one percent. Record
readings and make readings during the day and night in order to obtain the
average supply voltage. Output current on each brightness tap shall be
within plus or minus 2 percent of the nameplate values after making
necessary correction in the supply voltage. Late model regulators have
automatic supply voltage correction in lieu of input taps, and output
current does not change as supply voltage varies. When output current on
tap 5 deviates from nameplate value by more than 2 percent, and regulator
ig not overloaded, check internal adjustment as described on regulator
instruction plate. Since adjustment may be rather delicate, allow a
deviation of up to plus or minus 5 percent on taps 1 through 4 before
attempting to readjust the regulator.

-- End of Section --
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