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Al RFI ELD AND HELI PORT LI GHTI NG AND VI SUAL NAVI GATI ON Al DS
10/07

NOTE: This gui de specification covers the
requi rements for lighting and vi sual navigation aids
for airfields and heliports.

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 reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

PART 1 GENERAL
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NOTE: |If the existing facility is to be operationa
during construction, a scheduling plan properly
coordinated with the airfield or heliport users
shoul d be devel oped and included as part of the bid
package. Maximum outage tine allowed shoul d be
specified for critical lighting, visual navigationa
aids and utility systems. M ni num advance noti ce
(48 hrs, 72 hrs, etc.) for proposed outages shoul d
be specified. Consider transfer of control fromthe
Control Tower to the alternate control point (vault)
to maintain the mssion for limted tinmes during
construction and to mininize mssion disruption and
potential cost growth during construction. |If this
is not possible, the scheduling can be del egated to
the construction phase of the project by inserting
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the following text in Part 1

"Existing [airfield] [heliport] [helipad] l|ighting
systems shall remain in operating condition except
for mnimuminterruptions, as approved in witing by
the Contracting Officer. Prior to each
interruption, all necessary naterials and a
sufficient |abor force shall be assenbled to permt
conpleting the work within the scheduled tine
interval. Under no circunmstances shall any of the
existing airfield or heliport lighting circuits be
| eft inoperative w thout making provisions for

sui tabl e temporary connections in the affected area
or areas. All airfield, heliport, or helipad
lighting circuits covered under this contract shal
be restored in such a manner that they will be
operational at dusk each day. Subnit a plan for

out ages and naintaining lighting and lighting
control."

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

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.

ASSOCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O)
AEI C CS8 (2013) Specification for Extruded
Di el ectric Shielded Power Cables Rated 5
Thr ough 46 kV
ASTM | NTERNATI ONAL ( ASTM
ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products
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ASTM A153/ A153M

ASTM A780/ A780M

ASTM B117

ASTM D1248

ASTM D1654

ASTM D709

FM GLOBAL (FM

FM APP GUI DE

I NSTI TUTE OF ELECTRI CAL

| EEE 48

| EEE C2

| EEE C57.12. 50

| EEE C62. 11

| EEE C62.41.1

| EEE C62.41.2

(2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

(2009; R 2015) Standard Practice for
Repair of Damaged and Uncoat ed Areas of
Hot - Di p Gal vani zed Coati ngs

(2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

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

(2008; R 2016; E 2017) Standard Test

Met hod for Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Environments

(2017) Standard Specification for
Lam nat ed Thernosetting Materials

(updat ed on-1ine) Approval Cuide
http://www.approvalguide.com/

AND ELECTRONI CS ENG NEERS (| EEE)

(2009) Standard for Test Procedures and
Requi rements for Alternating-Current Cable
Termi nations Used on Shiel ded Cabl es

Havi ng Lam nated I nsulation Rated 2.5 kV

t hrough 765 kV or Extruded Insul ation
Rated 2.5 kV through 500 kV

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

(1981; R 1998) Ventilated Dry-Type
Distribution Transforners, 1 to 500 kVA,
Si ngl e- Phase, and 15 to 500 kVA

Thr ee- Phase, with High-Volt 601 to 34,500
Volts

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

(2002; R 2008) Cuide 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 ( NEMA)

ANSI Cl119.1 (2016) Electric Connectors - Seal ed
I nsul at ed Under ground Connect or Systens
Rated 600 Volts

NEVA 250 (2014) Enclosures for Electrical Equiprent
(1000 Volts Maxi num

NEMA | CS 2 (2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEMVA LA 1 (2009) Standard for Surge Arresters

NEVA PB 1 (2011) Panel boards

NEMA RN 1 (2005; R 2013) Pol yvinyl-Chloride (PVQ

External |y Coated Gal vani zed Rigid Steel
Conduit and Internmedi 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 Utilities Duct for
Underground Installations
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; TIA 17-15; TIA 17-16; TIA 17-17 )
National Electrical Code
SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 20 (2002; E 2004) Zinc-Rich Priners (Type I,
I norganic, and Type |II, O ganic)

U S. DEPARTMENT OF AGRI CULTURE (USDA)

RUS Bul |l 345-67 (1998) REA Specification for Filled
Tel ephone Cabl es, PE-39

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
FAA 6850. 19 (1978) Frangi bl e Coupling

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

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

AC

150/ 5345-12

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- 45

150/ 5345- 46

150/ 5345- 47

150/ 5345-5

150/ 5345-51

150/ 5345-7

150/ 5370- 10

70/ 7460- 1

E- 2159

(2005; Rev E) Specification for Airport
and Hel i port Beacon

(2007; Rev B) Specification for L-841
Auxiliary Relay 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 cat or (PAPI) Systens

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

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

(2016; Rev H) Specification for
Obstruction Lighting Equi pnent

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

(2007; Rev C) Low I npact Resistant (LIR)
Structures

(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

(2004; Rev E) Runway End ldentifier
Li ghting System (REI L)
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FAA E- 2519

FAA E- 2628

FAA E-2702

FAA E- 2756

FAA E-2980

FAA E-982

(1972; Rev A) Types | and II

(1979; Rev B) Sequenced Fl ashing Lighting
System El evated and Sem flush with
Dimi ng and Monitoring

(2007; Rev A)Low I npact Resistant (LIR
Structures

(2004; Rev B) Four Box Precision Approach
Path Indicator (PAPI) without Renote
Moni t ori ng Subsystem ( RVB)

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

(2003; Rev J) PAR-56 Lanphol der

UNDERWRI TERS LABORATORI ES (UL)

u 1

UL 1242

UL 360

UL 44

UL 486A-486B

UL 489

UL 510

UL 514A

UL 6

uL 797

UL 83

UL 854

(2005; Reprint Aug 2017) UL Standard for
Safety Flexible Metal Conduit

(2006; Reprint Mar 2014) Standard for
El ectrical Internediate Metal Conduit --
Steel

(2013; Reprint May 2018) UL Standard for
Safety Liquid-Tight Flexible Metal Conduit

(2018) UL Standard for Safety
Ther noset -1 nsul ated Wres and Cabl es

(2018) UL Standard for Safety Wre
Connectors

(2016) UL Standard for Safety Ml ded-Case
Circuit Breakers, Ml ded-Case Sw tches and
Circuit-Breaker Encl osures

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

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

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

(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
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1.

Servi ce- Entrance Cabl es

UL El ectrical Constructn (2012) Electrical Construction Equi pnent

2 SUBMITTALS

Directory

kkkkkkkkkkkkkkkkkkkkkkkkhkhkk
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NOTE: Review subnittal 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 Governnent

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 subnmttal

is sufficiently inmportant or conplex in context of
t he project.

For submittals requiring Governnent approval on Arny

proj ects,

a code of up to three characters within

the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) 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 proj ects.

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the

subm ttal

item

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

itemfor Army projects.

*% *% *% *%

Gover nrent approval

submittals not having a "G' designation are for [Contractor Quality Control

*% *% *% *%%

is required for submttals with a "G' designati on;

approval .] [information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

SECTION 26 56 20.00 10 Page 11
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1

1

1

3

3.

1

Li ghting and Visual Navigation Aids; C[, [ 11
As-Bui It Drawi ngs

SD- 03 Product Data
Mat eri al s and Equi prment
Protection Pl an
Training
Speci al Tool s
Li st of Parts
Mai nt enance and Repair
Posted I nstructions
SD-06 Test Reports

Field Quality Control
Vi sual | nspection

SD-07 Certificates

Qualifications
Mat eri al s and Equi prent

SD- 10 Operation and Mai ntenance Data
Operation and Mai ntenance Procedures; C[, | 11
QUALI TY ASSURANCE

Code Conpli ance

The installation shall conmply with the requirenents and recomrendati ons of
NFPA 70 and | EEE C2 and | ocal codes where required.

3.

a.

2

Qualifications

Submit certification containing the nanes and the qualifications of
persons reconmended to performthe splicing and term nation of
nmedi um vol t age cabl es approved for installation under this contract.
The certification shall indicate that any person reconmended to perform
actual splicing and term nation has been adequately trained in the
proper techni ques and has had at |east 3 recent years of experience in
splicing and termnating the sanme or sinmilar types of cabl es approved
for installation. Any person recomended by the Contractor may be
required to performa dummy or practice splice and term nation, in the
presence of the Contracting O ficer, before being approved as a
qualified installer of mediumvoltage cables. |f that additiona
requirenent is inposed, provide short sections of the approved types of
cables with the approved type of splice and term nation kits, and
detail ed manufacturer's instruction for the proper splicing and

term nation of the approved cable types. The certification shall be
prepared in confornmance wth paragraph CERTIFI CATES OF COVPLI ANCE in

t he SPECI AL CONTRACT REQUI REMENTS, and shall be acconpani ed by
satisfactory proof of the training and experience of persons
recomended by the Contractor as cable installers.

The SF sub 6 gas pressurized cable and conduit systeminstaller must be

trained and certified in installation of this type of system and nust
be approved by the nmanufacturer of the system

SECTION 26 56 20.00 10 Page 12



c. Submit [ ] copies of qualified procedures and lIists of nanmes and
identification symbols of qualified welders and wel di ng operators prior
to wel di ng operations.

.3.3 Prot ection Pl an

Submit detail ed procedures to prevent damage to existing facilities or
infrastructures. |f danmage does occur, the procedures shall address repair
and repl acenent of damaged property at the Contractor's expense.

.3.4 Prevention of Corrosion

.3.4.1 Metallic Materials

Protect netallic materials against corrosion as specified. Al umi num shal
not be used in contact with earth or concrete. Were al unm num conductors
are connected to dissimlar nmetal, use fittings conformng to UL 486A- 486B.

.3.4.2 Ferrous Metal Hardware

Ferrous netal hardware shall be hot-dip galvanized in accordance with
ASTM A123/ A123N and ASTM A153/ A153N

.3.5 As-Built Draw ngs

Submit as-built draw ngs that provide current factual information including
deviations from and anendnents to the drawi ngs and changes in the work,
conceal ed and visible, as instructed. The as-built draw ngs shall show
installations with respect to fixed installations not associated with the
systens specified herein. Cable and wire shall be accurately identified as
to direct-burial or in conduit and shall |ocate the connection and routing
to and away from bases, housings, and boxes.

.4 PRQJECT/ SI TE CONDI Tl ONS

Itens furnished under this section shall be specifically suitable for the
foll owi ng unusual service conditions:

4.1 Altitude

Any equi pnment shall be suitable for operation up to an altitude of [3,000 m
10,000 ft] [___ 1.

. 4.2 Other

Mat erial or equipnment to be installed [underground]; [in handhol es,
manhol es, or underground vaults]; [or] [in |light bases], [ ] shall be
sui tabl e for subrerged operation

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Provide airfield and heliport lighting and visual navigation aids

consisting of [airfield and heliport lighting] [airfield and heliport
mar ki ng] [obstruction |ighting and nmarking] [beacon] [wind direction
i ndi cator] [approach lights] [runway lights] [taxiway |ights] [apron
lights] [visual glide slope indicator] [runway end identifier |ights]
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[runway di stance markers] [taxiway signs] and the |ighting power supply and
control, and [___ ].

a. Subnit conposite draw ngs show ng coordinati on of work of one trade
with that of other trades and with the structural and architectural
el ements of the work. Draw ngs shall be in sufficient detail to show
overal |l dinensions of related itens, clearances, and relative |ocations
of work in allotted spaces. Draw ngs shall indicate where conflicts or
cl earance probl enms exi st between the various trades.

b. Lunminaires fabricated fromferrous netals, unless hot-dip gal vani zed or
of porcelain enanel finish, shall be factory finished with a
weat her-resi stant finish in accordance with paragraphs FACTORY CQOATI NG
and FI NI SHI NG except exposure shall be 200 hours. Finish color shal
be the manufacturer's standard, unl ess otherw se indicated.

.2 MATERI ALS AND EQUI PVENT

Provide materials and equi pment which are the standard product of a

manuf acturer regularly engaged in the manufacture of the product and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Itens of the sane classification shall be

i dentical including equipnent, assenblies, parts, and conponents.

a. Subnit a conplete itenized listing of equipnent and naterials proposed

for incorporation into the work. Each itenization shall include an
item nunber, the quantity of itenms proposed, and the nane of the
manufacturer.

b. Subnmit data conposed of catal og cuts, brochures, circulars,
speci fications and product data, and printed information in sufficient
detail and scope to verify conpliance with requirenments of the contract
documents.

c. Wen equipnent or materials are specified to conformto the standards
or publications and requirenments of AASHTO ANSI, ASTM AEIC, FM | EEE,
| ES, NEMA, NFPA, or UL, or to an FAA, FS, or MS, submt proof that the
items furnished under this section conformto the specified
requirements.

d. The label or listing in UL Electrical Constructn or in FM APP GU DE or
the manufacturer's certification or published catal og specification
data statenment that the itens conply with applicable specifications,
standards, or publications and with the nanufacturer's standards will
be acceptabl e evi dence of such conpliance.

e. Certificates shall be prepared by the manufacturer when the
manuf acturer's published data or drawi ngs do not indicate conformance
with other requirenents of these specifications.

.3 NAMEPLATES

Each nmaj or conponent of equi pnment shall have as a m ninumthe

manuf acturer's nane, address, and catal og or style nunber on a nanepl ate
securely attached to the item of equi pnment. Lami nated plastic nanepl ates
shal | be provided for equipnent, controls, and devices to identify
function, and where applicable, position. Naneplates shall be 3.2 nm 1/8
inch thick lam nated cellul ose paper base phenolic resin plastic conforning
to ASTM D709 sheet type, grade ES-3, white with black center core. Surface
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shall be a matte finish with square corners. Lettering shall be engraved
into the black core. Size of naneplates shall be 25.4 by 63.5 mm 1 by
2-1/2 inches minimumw th minimm6.4 mm 1/4 inch high normal bl ock
lettering. Nameplates provided as indicated. Nanmeplates shall be fastened
to the device with a m ninumof two sheet netal screws or two rivets.

.4 ADDI TI ONAL REQUI REMENTS

Equi prent and materials shall be new unless indicated or specified

otherwi se. Materials and equi prent shall be | abel ed when approved by
Underwriters Laboratories (UL) or Factory Mutual (FM System Askarel and
insulating liquids containing polychlorinated bi phenyls (PCB's) will not be
all owed in any equi pment. Equi pnent installed bel ow grade in vaults,
manhol es, and handhol es shall be the submersible type.

4.1 El ectrical Tape

El ectrical tape shall be UL 510 plastic insulating tape.

. 4.2 Conduit, Conduit Fittings, and Boxes

.4.2.1 Rigid Steel or Internediate Metal Conduit (1 MC) and Fittings

The netal conduit and fittings shall be UL 6 and UL 1242, respectively,
coated with a polyvinylchloride (PVC) sheath bonded to the gal vani zed
exterior surface, nonminal 1.0 nm40 nils thick, conformng to NEMA RN 1.
.4.2.2 FIl exi bl e Metal Conduit

Fl exi bl e netal conduit shall be UL 1, zinc-coated steel. UL 360
liquid-tight flexible netal conduit shall be used in wet |ocations.

.4.2.3 Qutl et Boxes for Use with Steel Conduit, Rigid or Flexible
These outl et boxes shall be UL 514A, cast netal with gasket cl osures.
.4.2.4 Pl astic Duct for Concrete Encased Buri al

These ducts shall be [PVC conforming to NEMA TC 6 & 8, Type EB] [provided
as specified in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]

.4.2.5 Pl astic Conduit for Direct Burial

This plastic conduit shall be [PVC confornming to NEMA TC 2 (conduit) and
NEMA TC 3 (fittings) Type [EPC-40 PVC] [EPC-80 PVC]] [provided as specified
in Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON. ]

.4.2.6 Frangi bl e Coupl i ngs and Adapters

These frangi bl e couplings shall be in accordance with FAA 6850.19 and

FAA E-2519. Provide upper section of frangible coupling with one of the
following:

a. Unthreaded for slip-fitter connections.

b. 61.1 mm 2-13/32 inch 16N 1A nodified thread for nut and conpression
ring to secure 50 nmm 2 inch EM.

c. 50 Mm 2 inch 11-1/2-N.P.T. (tapered) with 5.6 mm 7/32 inch nom nal wall
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t hi ckness to accept rigid conduit coupling.
d. Frangi ble Couplings for specialized applications as approved.

e. Electrical Metallic Tubing UL 797, where indicated for use with
frangi bl e couplings and adapters.

2.4.2.7 Low | npact - Resi stant Towers
Fi bergl ass reinforced | owinpact resistant (LIR) towers shall conformto [
FAA E-2702] [FAA AC 150/5345-45]. Anchor bolts, |owering devices and
fixture nounting accessories shall be provided as required by tower
manufacturer.

2.4.2.8 Seni - Frangi bl e Supports
Li ghts supported nore than 12 m 40 feet above the ground shall have a
two-el enent structure, the lower elenment being a rigid structure and the
upper elenent being a 6.1 m20 foot LIR structure in accordance with
FAA E-2702.

2.4.3 Wre and Cabl e
Conductors shall be copper except as otherw se indicat ed.

2.4.3.1 Conductor Sizes
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NOTE: Refer to Article 310-5 of NFPA 70 for m ni num
conductor sizes. Require insulation thickness for
28 kV and 35 kV cables to be in accordance with AEIC
speci fications since NEMA specifications do not give
an insulation thickness for the 133 percent |evel.
When speci fying 28 and 35 kV cables, add the

requi renents for not exceeding |IEEE STD since this
requirenents is necessary as indicated by reference
to the normal industry test values give in the table

below.
15 M NUTE DRY W THSTAND DC TEST VOLTAGES (kV)
Cabl e, Rates 133 Percent Insulation Terminations Joints on
Voltage Extruded
Dielectric Cable
Phase to Phase NEVA WC 7, AEI C CS5, (S8 | EEE 48 | EEE STD 404
WC 8

2.5 25 -- 40 --

5.0 25 - 50 25

8.7 35 - 65 35

15 65 - 75 55
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15 M NUTE DRY W THSTAND DC TEST VOLTAGES (kV)

Cabl e, Rates 133 Percent Insulation Terminations Joints on
Voltage Extruded
Dielectric Cable

Phase to Phase NEVA WC 7, AElI C CS5, CS8 | EEE 48 | EEE STD 404
WC 8
25 100 - 105 75
28 - 125 115 85
34.5 - 155 140 100

Conductor size shall conformto Anerican Wre Gage (AW5. Conductor sizes
| arger than No. 8 AWG shall be stranded. No. 8 AWG and smaller may be
solid or stranded unl ess otherw se indicated.

2.4.3.2 Low Vol tage Wre and Cabl e

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

NOTE: Type THWinsul ation can only be obtained in
large quantity. Use of this type insulation is not
reconmended for small projects. Wre with "W in
the type is usually acceptable for wet |ocations.

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

[UL 854, Type USE, 600 volts shall be used for underground | ow voltage
power cables.] [UL 83, Type [___ ] [THW [THW]] [UL 44, Type [ XHHW
[ ] shall be used for secondary series lighting circuits to be
installed in pavenent.]

2.4.3.3 Power Cables for Airfield and Heliports

Power cables shall be rated [5] [___ ] kV, [133 percent ] |
insulation level, with shield and jacket conformng to [
[[crosslinked polyethylene] [or] |
i nsul ated cabl es.

2.4.3.4 Wre and Cable for Airfield and Heliports
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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 nultiple
conductors. Type A and B have overall jackets while
Conly has the overall jacket for the nultiple
conductor cables. Type Cis reconmended for single

conductor cable. If soil conditions require a
jacketed cable for protection of insulation, specify
Type B
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a. Airfield and heliport lighting cable shall be FAA AC 150/5345-7, Type
L-824 for [crosslinked polyethylene Type C] [Type B] [600] [5000]-volt
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cable. Series airfield and heliport lighting cable shall be
unshi el ded. [Lighting cable for nmultiple type lighting circuits shal
be [shiel ded] [unshiel ded].]

b. Cable for pavenent slot installation shall be [UL 83] [Type [ THW]
[THW] [UL 44 Type XHHW, except as indicated otherwi se.

c. Counterpoise Wre. No. [4] | ] AWG bare stranded copper, anneal ed
or soft drawn.

d. Control Cable. Milticonductor type [ FAA AC 150/5345-7, Type [A], [B],
[or] [C]] for 120 volt AC control, rated 600 volts, No. 12 AWG and
conforming to the follow ng unless indicated otherw se. Conductors
shall be color coded. The cable shall have an overall jacket of

[ heavy-duty neoprene] | ] rated for direct burial. |

FAA AC 150/5345-7, Type [A], [B] [or] [Q] I ] rubber insul ation]
[l ] for crosslinked polyethylene insulation] [or] [] ] for

et hyl ene- propyl ene rubber insulation]. [For 48 volt DC control

mul ti-conductor, 300 volts, No. 19 AWS cable shall be in accordance
with  RUS Bul | 345-67] | ].

e. Fused Cable Connectors. Connector shall consist of a line-side
receptacle and a | oad-side plug, each in a nolded rubber form and
including crinp-on fittings for the cable ends to acconmpdate a
250-volt cartridge-type fuse with fuse rating as indicated. Connectors
in kit formshall be properly sized for the specific cable dianeter
i nvol ved. Conpl eted connection shall be watertight.

f. Cable for sequence flashing trigger circuits shall be [RUS Bull 345-67]
L1

.4.3.5 Cabl e Tags

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

| eavi ng manhol es, handhol es, and at each ternminal within the lighting
vault. Cable tags shall be stainless steel, bronze, |ead strap, or copper
strip, approximately 1.6 mm 1/16 inch thick or hard plastic 3.2 nm 1/8 inch
thick suitable for imersion in salt water and inpervious to petrol eum
products and shall be of sufficient length for inprinting the | egend on one
line using raised letters. Cable tags shall be pernmanently marked or
stanped with letters not less than 6.4 nmm 1/4 inch in height as indicated.
Two-col or lanm nated plastic is acceptable. Plastic tags shall be dark
colored with markings of light color to provide contrast so that
identification can be easily read. Fastening material shall be of a type
that will not deteriorate when exposed to water with a high saline content
and to petrol eum products.

.4.3.6 Concrete Markers for Direct Buried Cable Systens

Concrete markers shall be as specified in Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON

4.4 Ground Rods
Ground rods shall be sectional copper-clad steel with diameter adequate to
permit driving to full length of the rod, but not less than 19.1 nmm 3/4 inch

in diameter and not nore than 3.048 m 10 feet |ong, unless indicated
otherwise.
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2.

4.5 Li ghtning Arresters

These lightning arresters shall be in accordance with | EEE C62. 11
| EEE C62.41.1 and | EEE C62.41.2 as applicable with ratings as indicated.

.4.6 Surge Protection

Surge protection shall be netal oxide varistors (M) in accordance wth
NEMA LA 1 for power and signal circuits with ratings as reconmended by the
syst em manuf act urer

4.7 Cabl e Connectors and Splices

Cabl e connectors in accordance with FAA AC 150/ 5345-26, Item L-823 shall be
used for connections and splices appropriate for the type of cable. Oher

types of cable connectors and splices shall be of copper alloys for copper

conductors, alum num alloys for al um num conposition conductors and a type

designed to mnimze gal vanic corrosion for copper to al um num conposition

conductors. For FAA Type L-824 lighting cable, connectors shall be

FAA AC 150/ 5345-26, Type L-823.

.4.8 Transformers

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

NOTE: Cccasionally, power transfornmers will be
needed to support airport or heliport systens.
Prepare this paragraph as necessary to suit the
specific airfield or heliport installation

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

.4.8.1 Encapsul ated I sol ati on Transforners

These transforners shall be FAA AC 150/ 5345-47, Type L-830. Each
transforner shall be provided with rating as shown on the contract draw ngs.

.4.8.2 Power Transforners

These transforners shall be in accordance with [I EEE C57.12.50] |
indicated.

. 4.9 Li ght Bases

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

NOTE: Use FAA AC 150/ 5345-42 Type L-867 bases for
applications not subject to aircraft or vehicle

| oadi ng. Use Type L-868 for applications subjected
to aircraft or vehicle loading. Use Type L-869 as a
junction box in all pavenents.

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

Li ght bases shall be FAA AC 150/ 5345-42 Type [L-867] [L-868] [L-869]
_____ ]. Steel bases, Cass 1, Size [Al [B] [C shall be provided as
indicated or as required to accommopdate the fixture or device installed
thereon if diameter is not shown. Base plates, cover plates, and adapter
pl ates shall be provided to accommpdate various sizes of fixtures. Bolts
shal | be stainless steel
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2.4.10 Seal ant for Fixtures and Wres in Drilled Hol es or Saw Kerfs

The seal ant shall be in accordance with FAA AC 150/5370-10, Type P-606. Use
FAA AC 150/5370-10, Type P-606 sealant for use in asphaltic concrete (AC
or Portland cenent concrete (PCC) pavenent conpatible with AC pavenent and
havi ng a m ni num el ongati on of 50 percent. Fornulations of Type P-606

whi ch are conpatible with PCC pavenent only are prohibited.

.4.11 Const ant Current Regul ator

The regul ator shall be FAA AC 150/5345-10, [Type L-828, wi thout nonitoring]
[ Type L-829 with nonitoring] systemand with ratings as indicated.
Regul ators shall operate on [60] [50] Hz, have internal prinmary swtch
[i ncluded] [excluded], have input voltage of [240] [480] [2400] [___
be controlled by 120-volt external control voltage. [Three] [Five] [
bri ght ness steps shall be provided. [Mnitors shall be provided as
indicated.]

.4.12 Lanmps and Filters

Lanps shall be of size and type indicated, or as required by fixture
manufacturer for each lighting fixture required under this contract.
Filters shall be of colors as indicated and conformng to the specification
for the light concerned or to the standard referenced.

.4.13 Sunp Punps for Manhol es and Vaults

Sunp punps shall be subnersible type with a capacity for not |ess than
[ ] L/mn gal/mn at a total dynamic head of [3.1] [__ ] m[10]
[ ] feet. The notor shall include automatic thermal overl oad
protection. Each punp shall have an internal nmagnetic float swtch

stainl ess steel shaft, bronze inpeller, and cast iron notor housing and
volute. The cable shall be continuous and of a waterproof type with

wat ertight plug of sufficient Iength to include slack and all ow connection
to receptacl e shown.

.4.14 Circuit Breakers and Hi gh-Voltage Switches
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NOTE: Circuit breakers and high-voltage switches
should normally be rated at 150 percent of the ful
load current rating of the transformer or the device
protected. Do not use nmanual |l y-operated fuse

cutouts.
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Circuit breakers and hi gh-voltage switches shall be UL 489 type or approved
by UL 489. Switchgear for use in nmanhol es and underground vaults shall be
subway type. Cutouts shall be rated for [__ ] volts, [ ] anperes
[ ] kV BIL. Hernetically sealed cutouts shall be provided with
expansi on chanbers for full rating. Cutout shall be nobunted on gal vani zed
steel junction boxes with bolted-on covers, unless indicated otherw se.

.4.15 Transformer, Substations and Sw t chgear

The transfornmer substations and sw tchgear shall be as specified in Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
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2.4.16 Enmergency Generator and Automatic Transfer Switch System

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sections 26 36 00.00 10 AUTOVATI C TRANSFER

[ AND BY- PASS/ | SOLATI ON] SW TCHES, 26 32 15.00 10

Dl ESEL- GENERATOR SET STATI ONARY 100- 2500 KW W TH
AUXI LI ARIES, and 26 32 14.00 10 DI ESEL- GENERATOR
SET, STATI ONARY 15-300 KW STANDBY APPLI CATI ONS
shall be edited and nodified as necessary to suit
the specific airfield or heliport installation
Airfield or heliport 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. Installations for OCONUS usually require 50
Hz. Governor shall provide speed regulation of 5
percent fromno load to full load. Provide nmanual
vol tage control, electromagnetic interference
suppression, batteries, battery charger, and repair
parts. Parallel operation and renmote control speed
adj ustments are not required. Autonmatic transfer
switch shall be specified for ratings needed for the
airfield or heliport lighting installation. The
generator and automatic transfer switch system shal
acconplish a conplete transfer to the energency
power supply within 15 seconds of interruption of
the normal power supply for Category | airfields.
Tinme delay to override nmonentary normal source
outages to delay all transfer switch and engi ne
starting signals shall be set at three seconds.

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

The automatic transfer switch shall be in accordance with Section [

26 36 00.00 10 AUTOVATI C TRANSFER SW TCH AND BY- PASS/ | SOLATI ON SW TCH]
[ ] and as required by the contract draw ngs or contracting docunents.
The energency generator shall be in accordance with Section [26 32 15.00 10
Dl ESEL- CENERATOR SET STATI ONARY 100- 2500 kW W TH AUXI LI ARI ES] [

26 32 14.00 10, DI ESEL- GENERATOR SET, STATI ONARY 15-300 kW STANDBY

APPLI CATIONS] [__ ] and as required by the contract draw ngs or
contracting docunents.

2.4.17 Circuit Sel ector Cabinet
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NOTE: Circuit selector cabinets were previously
referred to as distribution boxes and may be
provided to select one of two circuits or to sel ect
any conbi nation of up to four circuits.

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

The circuit sel ector cabinet shall be FAA AC 150/5345-5, Type L-847, for
[one] [two] [three] [four] circuit control [as indicated], Cass [A,
i ndoor] [B, outdoor], Rating [1, for 6.6 anperes] [2, for 20 anperes].

2.4.18 Pil ot Rel ay Pane
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NOTE: Type | pilot relay panel has 24 doubl e-pol e,
single-throw relays and is used for systens
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i ncluding the approach |ighting systens. Specify a
Type Il relay panel if 16 doubl e-pole, 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.

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

The pilot relay panel shall be NEMA 250, NEMA ICS 2, and NEMA PB 1 for
120-volt control systens; and FAA AC 150/5345-13, Type L-841, for 48-V dc
control systens.

.4.19 Contr ol Panel
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NOTE: Refer to FAA AC 150/5345-3 for type, class,

and style.
The panel shall be FAA AC 150/ 5345-3, Type L-821 Type [__ ], dass
[ ], Style [~ ]. Quantity and color of lenses shall conformto

FAA AC i50/5345-3 and shall correspond to the actual circuits indicated.

.4.20 Li ghting Fi xtures

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

NOTE: The airfield and heliport lighting systens
and ot her visual aids equipnent, including the
fixtures and auxiliary equi pment needed to nake the
vi sual aids operational should be specified in the
drawi ngs or other specification requirenents.

Select only itens applicable to the installation of
the contract.

See Arny Standard Detail No. 40-06-05 for the
lighting fixtures for specific airfield and heli port
lighting applications.

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

Provide lighting fixtures for the airfield and heliport lighting as shown
in the contract drawings or as required in other contract docunents.

.4.21 Painting

As specified in [Section 09 90 00 PAINTS AND COATI NGS] [and] [ Section
32 17 23 PAVEMENT MARKI NGS] .

.5 Al RFI ELD AND HELI PORT MARKI NGS

The airfield and heliport markings shall be installed as shown on the
contract draw ngs.

.6 BEACON

The rotating beacons for airfield and heliport beacons are omidirectiona
and col or coded and are provided by rotating the beans in sequence to
provide the color and intensity. For mlitary facilities the beacon has a
doubl e- peaked white beam The beacon flashes shall be visible through 360
degrees.
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2.

6.1 Airfield Rotating Beacon
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NOTE: For operation down to mnus 30 degrees C -22
degrees F, a Cass 1 beacon shall be provided. For
operation down to mnus 50 degrees C -58 degrees F
specify a Class 2 beacon with a | ow tenperature
heat er package.
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The rotating beacon for fixed wing aircraft shall be FAA AC 150/ 5345-12,
Type L-802A, Cass [1] [2]. A duplex type beacon with alternating green
and white beans shall be provided. Beacons used on nmilitary airfields
shal | have a doubl e- peaked white beam Cabinet shall be provided with a
NEMA I CS 6 type [3R] [ ] enclosure of zinc-coated steel

.6.2 Hel i port Beacon

The heliport rotating beacon, shall be FAA AC 150/5345-12, Type L-801H
Class 2. Except for military facilities the white beam shall be a
doubl e- peaked white flash. The beacon shall flash the three col or sequence
10 to 15 times per minutes. The colors [white, green, and yellow for a
hel i port] [white, green, and red for a nedical facility]. The effective
intensity of the white flash shall be not |ess than 25,000 candel as for
vertical angles between 2 and 8 degrees and not |ess than 12,500 candel as
between 0 and 10 degrees.

.6.3 Airfield lIdentification/ Code Beacon

If an identification or code beacon is required, the fixture shall be in
accordance with FAA AC 150/5345-43, Type L-866 with green filters and code
flashing device. The beacon flashes shall be visible through 360 degrees.
The effective intensity of the green flash shall be not |ess than 2,000
candel as. The code shall be as indicated on the contract draw ngs and
shall flash 6 to 8 codes per mnute.

LT W ND DI RECTI ON | NDI CATOR

The wind direction indicator shall be an FAA AC 150/ 5345-27, Type [L-806

| ow mass supporting structure] [L-807, rigid supporting structure], Style
[I-lTighted] [Il-unlighted], Size [304.8 to 2438 mmil to 8 feet] [609 to 3658
m2 to 12 feet]. The wind cones shall be of the size and col or as

indicated.

. 8 OBSTRUCTI ON LI GHTI NG AND NMARKI NG

Qobstructions on or near the [airfield] [heliport] shall be marked and/ or
|ighted as shown on the contract drawi ngs. Obstruction marker lights shal
emt aviation red [flashing] [steady burning] [flashing and/or steady
burning] light as required. The light fixtures, shall be [nultiple-socket
assenbl y] [series socket assenbly] FAA AC 150/ 5345-43, [Type L-810] [Type
L-864]. For nultiple flashing lights on a circuit, the lights shall flash
in unison. CQbstruction marker lights shall be [single-unit type]

[doubl e-unit type] [single- or double-unit type] as shown in the contract
drawi ngs. The obstruction lights shall be energized from[nultiple]
[series] [series or multiple] circuits as shown on the contract draw ngs or
ot her contract documents.
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2.

9 H GH | NTENSI TY APPROACH LI GHTI NG SYSTEMS
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NOTE: High-intensity approach systens nay be either
ALSF-2 or SALS lights. The system nay incl ude
centerline barrette lights, crossbar lights,
sequence flashing lights, side row barrettes,
threshold lights, frangible supports, and associ ated
equi prent and circuits as shown on the contract
drawings.

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

These |ights shall be as indicated.

.9.1 El evated Hi gh-Intensity Fixtures Except Flashing Units

The el evated approach |ight fixtures shall be FAA E-982 frangi bl e nount ed
lights with PAR-56 [200 W [300 W [and] [500 W | anps as specified, and
[wWithout] [with aviation red] [and/or] [with aviation green] filters as
indicated. Elevated bidirectional threshold lights shall be

FAA AC 150/ 5345-46, Type L-862 with aviation green filters on the approach
side and aviation red filters on the runway side. The side row barrettes
shall emt aviation red lights.

.9.2 Sequence Fl ashing Lights (SFL) System

The SFL system shall be [FAA E-2159] [and/or] [FAA AC 150/5345-51, Type
L-849] [FAA E-2628] lights provided as an integrated part of the approach
system The SFL systemshall include the [21] [__ ] elevated fixtures
the individual power supplies, master tiner and power supply, renote
control and nonitor, [support structures,] and interconnecting wiring. The
SFL shall flash twi ce per second in sequence towards the runway threshold.

.9.3 Semi flush, High-Intensity Approach Lights

The approach lights in the overrun area, inner section of threshold bar

and paved areas with traffic, shall be sem flush, high-intensity,
base-mounted lights as shown. These seniflush approach high-intensity
fixtures shall be FAA AC 150/5345-46, [Type L-850D for bidirectional] [Type
L-850E for unidirectional] lights with lamps and filters as shown.

.10 MEDI UM | NTENSI TY APPROACH LI GHTI NG SYSTEMS
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NOTE: Mediumintensity approach lighting systens
may be either MALSR, MALSF, or MALS lights. The
system nay include centerline barrettes, crossbar
lights, SFL, frangible supports and associ at ed
equi pnment and circuits as shown.
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The medi umintensity approach lights shall be as indicated.

.10.1 El evated, MediumlIntensity, Steady-Burning Fixtures

The nmediumintensity, elevated, steady-burning approach lights, shall be
FAA E-2980 PAR 38 | anpholders with [150 watt] [__ ] PAR-38 spotlight

| anps frangi bly nmounted on [light bases] [steel stakes] [and/or]

[l ow i npact-resistant supports] [frangi bl e supports].
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.10. 2 Sequence Fl ashing Lights (SFL) for MediumlIntensity Lights

These el evated SFL fixtures (RAIL) shall meet the requirenments of [

FAA E-2159] [FAA AC 150/5345-51, Type L-849] with [eight] [___ ] lights
shal|l be as indicated on the contract drawings as an integrated part of the
approach system The SFL system shall include the fixtures, the individua
power supplies, master tiner and power supply, renote control [and nonitor]
[ support structures], and interconnecting wiring. The SFL shall flash

twi ce per second in sequence towards the runway threshol d.

11 RUNWAY ALI GNVENT | NDI CATOR LI GHTS (RAI L)

The RAIL fixtures shall nmeet the requirenents of [FAA E-2159] |

FAA AC 150/ 5345-51, Type L-849] with [eight] [____ ] lights and shal

i nclude the individual power supplies the master tiner and power supply,
renote control, [support structures,] and interconnecting wring.

.12 OWNI DI RECTI ONAL APPRQACH LI GHT SYSTEM ( ODALS)

The ODALS fixtures shall neet the requirenents of FAA AC 150/5345-51, Type
L-859 Style F. The ODALS shall include the [7] [___ ] fixtures, the

i ndi vi dual power supplies, the master tinmer and power supply, renote
control, [support structures] and interconnecting wiring. The ODALS shal
flash twi ce per second in sequence towards the runway threshol d.

.13 RUNWAY END | DENTI FI ER LI GHTS ( REI L)

The REIL fixtures shall neet the requirenents of FAA AC 150/ 5345-51, Type
L-849, Style [A], [B] [E]. The REIL shall include the naster and sl ave
fixture, the power supply, renote control, frangible nounts, and
interconnecting wiring. The REIL units shall flash in unison tw ce per
second.

.14 RUNWAY LI GHTI NG SYSTEM

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

NOTE: Use FAA fixtures where appropriate. Fixtures
in a unique airfield lighting systemshall be of a
simlar type. Do not mix military and FAA fixture
types in unique systens.

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

Runway |ights include runway edge lights, runway threshold lights, [runway
centerline lights,] [runway touchdown zone lights,] [runway distance [and
arresting gear] markers], nounting structures, controls, and the associated
equi pnent and interconnecting wiring to provide conplete systens as

i ndi cated and specified herein. In-pavenent light fixtures shall be able
to withstand a mninumstatic single wheel |oad of 22,680 kg 50,000 pounds.

.14.1 Runway Edge Lights
The runway edge light fixtures shall neet the requirenents of |
FAA AC 150/ 5345-46, [Type L-862, elevated high-intensity] [Type L-861,

el evated nediumintensity, airfield and heliport] [Type L-850C, semflush
hi gh-intensity] [Type L-852E, senmiflush nediumintensity,]] white lights.
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2.14.2 Runway Threshol d and End Lights

The threshold lights shall use aviation green filter and the end lights
shall use aviation red filters. These lights shall be conbined in a single
bidirectional fixture with the appropriate color filters if so indicated on
the contract drawi ngs. The runway threshold/end light fixtures shall neet
the requirenents of [FAA AC 150/ 5345-46, [Type L-862, elevated

hi gh-intensity, bidirectional], [Type L-861 SE, elevated, nmediumintensity,
bidirectional] [Type L-861, elevated, nediumintensity, ommidirectional]

[ Type L-852E, seniflush, mediumintensity, omidirectional] [Type L-850D
sem flush, high-intensity, bidirectional] [Type L-850C, semflush

hi gh-intensity, unidirectional]] [FAA E-982, PAR-56, elevated

uni directional outboard of runway edges,] [airfield and heliport lights as
indicated].

2.14.3 Runway Centerline Lights, Tail hook Operations

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

NOTE: The fixtures are a sol e-source item devel oped
on a Navy contract and available only from Crouse

Hi nds Conpany, Cooper |ndustries. The fixtures are
identified as FAA AC 150/5345-46 Type L-852 Class N
(Navy) which are a stainless steel top conformng to
Rockwel | hardness of C 40 to resist danmage from
aircraft tail hooks.
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The fixtures shall be simlar to FAA AC 150/ 5345-46, Type L-852, and
identified as Cass N (Navy). The fixtures are available from Crouse Hinds
Conpany, Cooper Industries. The fixtures shall be unidirectional, narrow
beam Type [V] [VMI] [MII] [MII], [with shorting device for failed | anp,]
nmodi fied to resist damage fromaircraft tailhooks. The stainless steel top
assenbly shall have a Rockwell hardness of C40 plus or nminus 5. Height of
fixture shall be 12.7 mm 1/2 inch above pavenent in lieu of 9.5 nmm 3/8 inch
Optical assenbly shall be secured with [410] [or] [416] stainless stee

bolts.

2.14.4 Standard Duty Centerline Lights

The fixtures shall be FAA AC 150/5345-46, Type L-850A, [Class 1 for
insetting directly into pavenent] [Cass 2 for installation on nounting
bases]. Filters shall be provided as indicated and confornming to
requirenents of fixture specifications.

2.14.5 Runway Touchdown Zone Lights
The fixtures shall be FAA AC 150/ 5345-46, Type L-850B
2.14.6 Runway Di stance Markers

Runway di stance nmarkers shall conformto FAA AC 150/ 5345-44, Type L-858B
Size 4, Style 3 with white or yellow nunerals on a bl ack background.

Mar kers shall be provided, to withstand a static wind load of 1.9 kPa 0.28
psi, and suitable for connection to the secondary of the isolation
transfornmers specified. Internally illum nated markers shall be provided
with illumnation of the face not |ess than 50 percent of that at rated
current when the series lighting circuit is operated at the | owest

bri ght ness step. Marker housing shall be fiber reinforced epoxy, with
informati on faces of high-inpact acrylic or ultraviolet stabilized
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pol ycarbonate. The power supply and | anps shall be Style 3, [Cass 1]
[Cass 2] [as indicated] [as recommended by the sign manufacturer].

.14.7 Arresting Gear Markers

The arresting gear markers shall be the sane as Runway Di stance Markers
except markers shall have a 990.6 mm 3. 25 foot translucent yellowcircle in
pl ace of nunerals as specified above.

.15 TAXI VAY LI GHTI NG SYSTEMS

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

NOTE: Use FAA fixtures where appropriate. Fixtures
in a unique taxiway lighting systemshall be of a
simlar type. Do not mix military and FAA fixture
types in unique systens.

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

Taxiway |ighting systens shall include edge lights, [centerline |ights],

[ gui dance signs], and hold position lights and signs. These systens shal

al so include the associ ated equi prent, power supplies and controls,
mount i ng devi ces, and interconnecting wiring to provide conplete systens as
specified.

.15.1 Taxi way Edge Lights

Taxi way edge light shall enmt aviation blue light provided by filters or
gl obes for both airfields and heliports. The edge lights shall neet the
requirenents of FAA AC 150/ 5345-46, [Type L-861, elevated,] [Type L-852E
sem flush,] |ights.

.15.2 Taxi way Centerline Lights

Taxi way centerline lights shall be semiflush fixtures using filters to
provide aviation green light. These centerline light fixtures shall neet
the requirenents of FAA AC 150/ 5345-46, [Type L-852A on straight sections]
[ Type L-852B on curved sections].

.15.3 Taxiway Cui dance Signs

The taxiway gui dance signs shall neet the requirenments of FAA AC 150/ 5345- 44,
[ Type L-858Y for information] [and] [Type L-858R for mandatory signs]. The
size and information on the signs shall be as shown on contract draw ngs.

The power supply to connect to [series] [nmultiple] circuits shall be as
[indicated] [approved by the nmanufacturer].

.15.4 Hol d Position Lights and Signs

The hol d positions shall be marked by painted Iines [and] [lights] [and/or]
[signs] as specified or indicated on the contract drawings. [The lights
shal | neet the requirenents of FAA AC 150/ 5345-46, Type L-852A, seniflush
unidirectional, with aviation yellow filter toward the taxiway approach to
the runway.] [In sone confusing |ocations FAA AC 150/ 5345-46, Type L-804,
el evated flashing lights may be required.] [Hold position signs shall neet
the requirenents of FAA AC 150/5345-44, Type L-858R, with the size and

i nformati on as indicated.]
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2.

2.

16 HEL| PAD LI GHTI NG SYSTEMS
16.1 General

Hel i pad Iighting, when required, shall be in accordance with Section
26 54 21.00 10 HELI PAD LI GHTI NG AND VI SUAL NAVI GATI ON Al DS

.16.2 Hover| ane Lights

The hoverlane |lights shall be alternating aviation green and avi ation
yellow lights along the centerline of the hoverlane path. The fixtures
shal | be FAA AC 150/ 5345-46, Type L-861, for elevated lights with
alternating yell ow and green globes as required or indicated on the
contract drawings. These lights shall be frangibly nounted on [stakes]
[Iight bases]. For hoverlanes across paved areas, the fixtures shall be
FAA AC 150/ 5345- 46, Type L-852E nmounted on FAA AC 150/ 5345-42, Type [L858]
[L-857] light bases. The hoverlane |lights shall be energized froma [6.6
anpere series circuit through isolation transforners] [120/240-volt
multiple circuit] power source as indicated on the contract draw ngs. The
isolation transfornmers for series circuits shall be FAA AC 150/ 5345-47,
Type L-830-1.

.17 EXPLCSI ON- PROOF FI XTURES FOR HAZARDOUS LOCATI ONS

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

NOTE: Only fixtures that are listed by U L. or an
equi val ent lab shall be used in expl osion-hazardous
| ocations. The listing must reflect the installed
configuration. The lights referenced in Standard
Detail No. 40-06-05 have not been approved for the
purpose.
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Fixtures to be installed in explosive hazardous | ocations shall neet the
requirenents of and be listed by UL Electrical Constructn or FM APP GUI DE
as defined in NFPA 70 for the hazard and application. The expl osi on-proof
fixtures are located as indicateds or otherw se specified herein.

.18 GLI DE SLOPE | NDI CATOR

The glide slope indicator for airfields shall be the Precision Approach
Sl ope Indicator (PAPI). For the heliports the glide slope indicator unit
shall be the PAPI or the CHAPI as indicated.

.18.1 PAPI

The light units for the PAPI shall neet the requirenments of |
FAA AC 150/ 5345-28, Type L-880] [FAA E-2756]. The system consists of four
light units.

.18.2 CHAPI

The light units for the CHAPI systens for heliport glide slope indicators,
if required, shall consist of two units which neet the basic requirenents
of [FAA AC 150/ 5345-28, Type L-880,] except the on-glide-slope indication
has been replaced by a two degree wi de green |ens.
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2.19 LIMT LICGHTS
The fixtures for limt lights shall be FAA AC 150/5345-46, Type L-861 with
red gl obes and 45-watt | anps. These lights shall be frangi bly nounted on
[steel stakes] [light bases if in paved areas].

2.20 OTHER LI GHTI NG SYSTEMS AND VI SUAL Al DS
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NOTE: The designer will renane this paragraph as
appropriate for a specific project or delete if not
required. Air Force Regulation AFR 88-14 will be
used to specify lighting systenms and visual aids for
which there are no Arny or FAA standards.
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2.21 HELI PAD LI GHTI NG SYSTEMS
Where helipad lighting interfaces with airfield and heliport lighting
systens, the helipad lighting as required shall be in accordance with
Section 26 54 21.00 10 HELI PAD LI GHTI NG AND VI SUAL NAVI GATI ON Al DS

2.22 FACTORY COATI NGS

NOTE: A 200- hour test should be specified in a
noncorrosi ve environnent and a 500-hour test will be
specified in a corrosive environnent.

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

Equi prent and conponent itens, including but not linmted to transforner
stations and ferrous nmetal |uminaries not hot-dip galvanized or porcelain
enanmel finish shall be provided with corrosion-resistant finishes which
shal | withstand [200] [500] hours of exposure to the salt spray test
specified in ASTM B117 wi t hout | oss of paint or release of adhesion of the
paint priner coat to the netal surface in excess of 1.6 nm 1/16 inch from
the test mark. The scribed test mark and test evaluation shall be in
accordance with ASTM D1654 with a rating of not less than 7 in accordance
with TABLE 1, (Procedure A). Cut edges or otherw se damaged surfaces of
hot - di p gal vani zed sheet steel or nmill gal vani zed sheet steel shall be
coated with zinc rich paint conformng to SSPC Paint 20 in accordance with
ASTM A780/ A780N

PART 3 EXECUTI ON
3.1 EXAMINATION

After becoming famliar with details of the work, verify dinensions in the
field, and advise the Contracting O ficer of any discrepancy before
perform ng any work.

3.2 GENERAL | NSTALLATI ON REQUI REMENTS

Circuits installed underground shall conformto the requirenents of Section
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON, except as required herein.
Steel conduits installed underground shall be installed and protected from
corrosion in conformance with the requirenments of Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM  Except as covered herein, excavation, trenching, and
backfilling shall conformto the requirenents of Section 31 00 00
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EARTHWORK. Concrete work shall conformto the requirenments of Section
03 30 00.00 10 CAST-I N PLACE CONCRETE.

.3 CABLES, GENERAL REQUI REMENTS

The type of installation, size and nunber of cables shall be as indicated.
Conductors larger than No. 8 AWG shall be stranded. Loads shall be divided
as evenly as practicable on the various phases of the system Furnish
manufacturer's witten reconmendati ons for each type of splice and
medi um vol tage cable joint and termination, and for fireproofing
application nethods, approved before any work is done. Mediumvoltage
cable joints and term nations shall be the standard product of a

manuf acturer and shall be either of the factory preforned type or of the
kit type containing tapes and other required parts. Mediumvoltage cable
joints shall be made by qualified cable splicers. Conpounds and tapes
shall be electrical grade suitable for the cable insulation provided and
shal | use design nmaterials and techni ques recommended by the manufacturer
Maxi mum | ength of cable pull and cable pulling tensions shall not exceed
the cabl e manufacturer's recomendati ons.

.3.1 Duct Line Installation

Install [nediumvoltage cables] [l ow voltage cables] [cables] in duct lines
[where indicated]. [Cable splices in |owvoltage cables shall be nade in
manhol es and handhol es only, except as otherwi se noted.] [Cable joints in
medi um vol t age cabl es shall be nmade in manholes only.] Neutral [and
ground] conductors shall be installed in the same duct with their
associ at ed phase conductors. Counterpoise cable shall be installed in a
separate duct or direct-burial not less than [150] [ ] nm|[6] [__ ]

i nches above the uppernost duct containing electrical cable. Electrica
metallic tubing shall not be installed underground or enclosed in concrete.

.3.2 Direct-Burial Installation

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

NOTE: Use 750 mm 30 inch back fill cover for cable
ratings up to 15 kV and 900 nm 36 i nch cover for
cabl e ratings above 15 kV and up to 35 kV.
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[ Medi um vol t age cabl es] [Low voltage cabl es] [Cabl es] shall be buried

directly in the earth as indicated. M ninmum cover fromthe top of a cable

to finished grade shall be [600 nm 24 inches for |owvoltage cables,] |

[950] [900] mm [30] [36] inches for nediumvoltage cables] but not |ess

than the depth of the frost line. Counterpoise cable shall be not |ess than
[150] [___ ] nm[6] [__ ] inches above the uppernost el ectrical cable

but not less than the depth of the frost I|ine.

.3.2.1 Trenching

Trenches for direct-burial cables shall be excavated to depths required to
provi de the m ni mum necessary cable cover. Bottons of trenches shall be
snmoot h and free of stones and sharp objects. Were bottons of trenches
conprise materials other than sand or stone-free earth, 75 mm 3 inch | ayers
of sand or stone-free earth shall be laid first and conpacted to

approxi mate densities of surrounding firmsoil
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3.3.2.2 Cabl e Installation
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NOTE: Whiere a buried cable warning is necessary,
the requirenent for a type of approved warning

indication will be provided. Where soil is known to
be rocky, provide selected backfill for cable
protection.
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Cabl es shall be unreeled along the sides of or in trenches and carefully

pl aced on sand or earth bottons. Pulling cables into direct-burial
trenches froma fixed reel position will not be permtted, except as
required to pull cables through conduits under paving or railroad tracks.
Where cables cross or are installed in layers at different depths, a
separation of at least 75 nm 3 inches vertically and 50 nm 2 i nches

hori zontally shall be provided, unless each cable circuit is protected by a
nonnetal lic conduit sleeve at the crossing. Were single-conductor cable
is installed for three-phase circuits, all three phases and the neutra
shall be installed in the same sleeve. Bend radius of any cable shall be

not less than 10 tinmes the dianeter of the cable. In no case shall cables
be left under longitudinal tension. The first 100 nm4 inch | ayer of
backfill shall be of sand or stone-free earth. [A 0.127 mm5 nil, brightly

colored plastic tape not less than 75 nm 3 inches in width and suitably
inscribed at not nore than 3 m 10 feet on centers, or other approved dig-in
war ni ng indication, shall be placed approximately 300 mm 12 i nches bel ow
finished grade levels of trenches.] [Sel ected backfill of sand or
stone-free earth shall be provided to a mininmumdepth of 75 nmm 3 inches
above cabl es. ]

3.3.2.3 O her Requirenents

Where direct-burial cables cross under roads or other paving exceeding 1.5 m
5 feet in width, such cables shall be installed in concrete-encased
ducts. Whiere direct-burial cables cross under railroad tracks, such cables
shall be installed in reinforced concrete encased ducts. Ducts shal
extend at |least 300 mm 1 foot beyond each edge of any paving and at | east
1.5 m5 feet beyond each side of any railroad tracks. Cables may be pulled
into conduit froma fixed reel where suitable rollers are provided in the
trench. Direct-burial cables shall be centered in duct entrances. A
sui tabl e wat er pr oof nonhardeni ng mastic conmpound shall be used to
facilitate such centering. |If paving or railroad tracks are in place where
cables are to be installed, coated rigid steel conduits driven under the
paving or railroad tracks may be used in lieu of concrete-encased ducts.
Damage to conduit coatings shall be prevented by providing ferrous pipe
jackets or by suitable predrilling. Were cuts are nade in any paving, the
pavi ng and sub-base shall be restored to their original condition

3.3.2.4 Medi um Vol t age Cabl e Joints or Low Voltage Cable Splices

Cable joints or splices in direct-burial cables are not permtted in runs of
300 m 1000 feet or less, nor at intervals of less than 300 m 1000 feet in

| onger runs, except as required for taps. Locations of cable joints or
splices in shorter intervals, where required to avoid obstructions or

damage to cables, shall be approved. Cable joints or splices shall be
installed in cabl e boxes, except that nediumvoltage separabl e connectors

or | owvoltage seal ed insul ated connectors do not require cable boxes.
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3.3.2.5 Surface Markers

Locate markers near the ends of cable runs, at each cable joint or splice,
at approximately every 150 m 500 feet along cable runs, and at changes in
direction of cable runs.

3.3.3 Connection to Buildings

Cabl es shall be extended into the various buildings as indicated, and shal
be properly connected to the first applicable term nation point in each
building. Interfacing with building interior conduit systens shall be at
conduit stubouts termnating 1.5 m5 feet outside of a building and 600 nm
2 feet below finished grade as specified and provided under Section 26 20 00
I NTERI OR DI STRI BUTI ON SYSTEM  After installation of cables, conduits
shal |l be sealed with caul king conpound to prevent entrance of npisture or
gases into buil dings.

3.4 MEDI UM VOLTAGE CABLES

Medi um vol t age cabl es shall be suitable for a rated circuit voltage of [5
kV] [15 kV] [25 kV] [28 kV] [35 kV]. Oher parts of the cable system such
as joints and terminations shall have ratings not less than the rating of
the cables on which they are installed. Separable insulated connectors
shal | have nominal voltage ratings coordinated to associ ated apparat us
ratings rather than cable ratings when used to connect cable to apparatus.
Cabl es shall be provided with [100] [133] percent insulation level [and 28
kV and 35 kV insulation thicknesses shall be in accordance with either
AElI C CS8 as applicable]. Neutral conductors of grounded neutral systens
shal |l be of the sane insulation material as phase conductors, except that a
600-volt insulation rating is acceptabl e.

3.4.1 Cabl e Joints

Apply shields as required to continue the shielding systemthrough each
entire cable joint. Shields may be integrally nol ded parts of preforned
joints. Shields shall be grounded at each joint.

3.4.1.1 Types

Separ abl e i nsul ated connectors of suitable construction or standard splice
kits shall be used for single-conductor and two-conductor cables. The
connectors shall be of [FAA AC 150/5345-26] [factory preformed] [resin
pressure-filled] [__ ] type. Cable joints for which acceptabl e separable
connector kits are not available may use [factory preforned] [vul canized]
[taped joint] [resin pressure-filled over-case taped] | ] splices if
approved.

3.4.1.2 Requirements

Cabl e joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Lead sleeves shall be provided for |ead-covered cables.
Arnored cable joints shall be enclosed in conpound-filled, cast-iron or
al |l oy, splice boxes equipped with stuffing boxes and arnor clanps of a
suitabl e type and size for the cable being install ed.

3.4.2 Terminations

Term nations shall be IEEE 48, Cass 1 or Cass 2, of the nolded el astoner,
wet - process porcel ain, prestretched el astoner, heat-shrinkabl e el astoner,
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or taped type. Acceptable elastonmers are track-resistant silicone rubber
or track-resistant ethyl ene propyl ene conpounds, such as ethyl ene propyl ene
rubber or ethyl ene propyl ene di ene nmononer. Separable insulated connectors
may be used for apparatus term nations, when such apparatus is provided
with suitable bushings. Terninations shall be of the outdoor type, except
that where installed inside outdoor equipnent housings which are seal ed
against normal infiltration of noisture and outside air, indoor, Cass 2
termi nations are acceptable. Class 3 ternminations are not acceptable.

Term nations, where required, shall be provided with nounting brackets
suitable for the intended installation and with groundi ng provisions for
the cable shielding, netallic sheath, and arnor.

.4.2.1 Factory Prefornmed Type
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NOTE: |In areas where heavy fog, salt air, or medium
to heavy industrial contam nation occur, require
that term nations pass the next higher wet wthstand
test for factory preforned term nations. For taped
term nation, use 320 mm 12-1/2 inches for cable
rated 5 kV, 510 mm 20 inches for cable rated 15 kV,
635 nm 25 inches for cable rated 25 kV, and 890 mm
35 inches for cable rated 28 kV or 35 kV in normal

at nospheres. Use next higher voltage | evel |engths

i n contam nated at nospheres which will require 1.2 m
46 inches for 28 kV or 35 kV cabl es.
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Mol ded el astoner, wet-process porcelain, prestretched, and heat-shrinkable
term nations shall utilize factory preforned conponents to the naximum
extent practicable rather than tape build-up. Term nations shall have
basic inpulse levels as required for the systemvoltage level. Leakage

di stances shall pass the wet withstand voltage test required by | EEE 48 for
the next higher BIL |evel

.4.2.2 Taped Terni nations

Taped terminations shall use standard termination kits providing suitable
term nal connectors, field-fabricated stress cones, and rain hoods.

Term nations shall be at least [318] [508] [635] [889] [1200] mm [12-1/2]
[20] [25] [35] [46] inches long fromthe end of the tapered cable jacket to
the start of the terminal connector, or not less than the kit

manuf acturer's recomendati ons, whichever is greater

.5 LOW VOLTAGE CABLES

Cabl e shall be rated 600 volts, except that secondaries of isolation
transfornmer to in-pavenment lights installed in pavenent saw kerf and 48
volt DC control cables may be 300 volts. Oher parts of cable systens such
as splices and terminations shall be rated at not |less than 600 volts.
Splices in wires No. 10 AWG and smaller shall be nmade with an insul ated,
sol derl ess, pressure type connector, confornming to the applicable
requirenents of UL 486A-486B. Splices in wires No. 8 AWG singl e conduct or
cabl e shall be made with [ FAA AC 150/5345-26 Type L-823 connectors]

[ noni nsul at ed, sol derless, pressure type connector, conformng to the
applicable requirements of UL 486A-486B. They shall then be covered with
an insulation and jacket material equivalent to the conductor insulation
and jacket.] Splices below grade or in wet |ocations shall be sealed type
conformng to ANSI Cl119.1 or shall be waterproofed by a sealant-fill ed,
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thick wall, heat shrinkable, thernosetting tubing or by pouring a
thernosetting resin into a nold that surrounds the joined conductors.

3.6 DUCT LI NES

NOTE: Conmuni cation lines run el sewhere will be
provided with the type of wall thickness that is in
accordance with the appropriate conmmunication
agency's policy. Electrical nmetallic tubing wll
not be installed underground or encased in concrete.

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

[Duct lines shall be concrete-encased, thin-wall type.] [Duct lines shal
be non-encased direct-burial, thick-wall type.] [Duct lines shall be
concrete-encased, thin-wall type for duct lines between nanhol es and for
other nmediumvoltage lines. Lowvoltage Iines run el sewhere may be
non-encased direct-burial, thick-wall type.] [Comunication |ines run

el sewhere may be direct-burial, thick-wall type.]

3.6.1 Requirements

Nunbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mininumslope of 100 nm per 30 m4 inches per 100 feet. Depending
on the contour of the finished grade, the high point nmay be at a termnal
a manhol e, a handhol d, or between manhol es or handhol es. WManufactured 90
degree duct bends may be used only for pole or equipnment risers, unless
specifically indicated as acceptable. The m ni mum manufactured bend radi us
shall be 450 mm 18 inches for ducts of |less than 78 mm 3 inches di aneter,
and 900 mm 36 inches for ducts 78 mm 3 inches or greater in dianeter.
O herwi se, |ong sweep bends having a mininumradius of 7.6 m25 feet shal
be used for a change of direction of nore than 5 degrees, either
hori zontally or vertically. Both curved and straight sections nay be used
to formlong sweep bends as required, but the maxi num curve shall be 30
degrees and manufactured bends shall be used. Ducts shall be provided with
end bells when duct lines termnate in manhol es or handholes. Duct |ine
mar kers shall be provided as indicated at the ends of long duct |ine
stubouts or for other ducts whose |ocations are indetermni nate because of
duct curvature or terminations at conpletely bel owgrade structures. In
lieu of markers, a 0.127 mm5 m | brightly colored plastic tape not |ess
than 76.2 mMm 3 inches in width and suitably inscribed at not nore than 3.0 m
10 feet on centers with a continuous netallic backing and a
corrosion-resistant 0.025 mMmm 1 nmil netallic foil core to permt easy
| ocation of the duct line, shall be placed approximately 300 nm 12 inches
bel ow fini shed grade | evels of such |ines.

3.6.2 Treatment

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be nmade with proper tools
and match factory tapers. After a duct line is conpleted, a standard
flexi bl e mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mandrels shall be at least 300 nm 12 inches |ong and shall have
dianeters 6.2 nm 1/4 inch less than the inside dianmeter of the duct being
cl eaned. Pneumatic rodding may be used to drawin lead wires. A coupling
recommended by the duct manufacturer shall be used when an existing duct is
connected to a duct of different material or shape. Ducts shall be stored
to avoid warping and deterioration with ends sufficiently plugged to
prevent entry of water or solid substances. Ducts shall be thoroughly
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cl eaned before being laid. Plastic ducts shall be stored on a flat surface
and protected fromthe direct rays of the sun.

.6.3 Concr et e Encasenent

Each single duct shall be conpletely encased in concrete with a mini num of
75 mm 3 inches of concrete around each duct, except that only 50 nm 2 inches
of concrete are required between adjacent electric power or adjacent
communi cati on ducts, and 100 mm 4 inches of concrete shall be provided
bet ween adj acent el ectric power and conmuni cation ducts. Duct line
encasenents shall be nmonolithic construction. Were a connection is nmade
to a previously poured encasenent, the new encasenent shall be well bonded
or doweled to the existing encasenent. At any point, except railroad
crossings, tops of concrete encasenents shall be not |ess than 450 mm 18
i nches bel ow fini shed grade or paving. At railroad crossings, duct |lines
shal |l be encased with concrete, reinforced as indicated. Tops of concrete
encasenents shall be not less than 1.5 m5 feet below tops of rails, unless
otherw se indicated. Separators or spacing bl ocks shall be nmade of steel
concrete, plastic, or a conbination of these materials placed not further
apart than 1.2 m4 feet on centers. Ducts shall be securely anchored to
prevent movenent during the placenent of concrete and joints shall be
staggered at least 150 mm 6 inches vertically.

.6.4 Non- encased Direct-Buri al

Top of duct lines shall be below frost line but not |ess than 600 nm 24

i nches bel ow finished grade. Ducts shall be buried below frost line but in
the earth and shall be installed with a mininmumof 77 mm 3 inches of earth
around each duct, except that between adjacent electric power and

communi cati on ducts, 300 nm 12 inches of earth is required. Bottons of
trenches shall be graded toward nanhol es or handhol es and shall be snpoth
and free of stones, soft spots, and sharp objects. Were bottons of
trenches conprise materials other than sand or stone-free earth, 75 nm 3
inch layers of sand or stone-free earth shall be laid first and conpacted
to approximate densities of surrounding firmsoil before installing ducts
in direct-contact tiered fashion. Joints in adjacent tiers of duct shal

be vertically staggered at |least 150 nm 6 inches. The first 100 nm 4 inch
| ayer of backfill cover shall be sand or stone-free earth conpacted as
previously specified. Duct banks may be held in alignnent with earth.
However, high-tiered banks shall use a wooden frame or equivalent formto
hold ducts in alignment prior to backfilling. Selected earth at duct banks
shal |l be thoroughly tanped in 100 to 150 mm 4 to 6 inch | ayers.

.6.5 Installation of Couplings

Joints in each type of duct shall be nade up in accordance with the

manuf acturer's recomendati ons for the particular type of duct and coupling
sel ected and as approved. In the absence of specific recomendations,
various types of duct joint couplings shall be nmade watertight as specified.

.6.5.1 Bi t um ni zed- Fi ber Ducts

To ensure a watertight joint, tapered ends or joints of the sane materia
as the ducts shall be swabbed with bituni nous or joint-sealing conpound
before couplings are applied. Plastic or nonnetallic couplings shall be
tightly driven onto unswabbed ducts. Due to the brittleness of plastic
couplings at |ow tenperatures, such couplings shall not be installed when
tenperatures are below -18 degrees C O degrees F. Couplings shall be
warnmed in hot water or by another approved nethod when installed at
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tenperatures bel ow 0 degrees C 32 degrees F.
.6.5.2 Pl asti c Duct

Duct joints shall be nade by brushing a plastic solvent cenment on insides
of plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick one-quarter-turn tw st
to set the joint tightly.

.7 MANHOLES AND HANDHOLES

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

NOTE: \When preparing Section 33 71 02 UNDERGROUND
ELECTRI CAL DI STRI BUTI ON for a project specification
the designer will edit the guide specification as
necessary to suit the specific airfield or heliport
installation. Note that airfield type nanhol es,
vaul ts, handhol es, and their associated frames and
covers require a design for a maxi mum si ngl e whee

| oad of 222 kN 50, 000 pounds or dual wheel |oad of
400 kN 90, 000 pounds. Use steel conformng to ASTM
A36/ A36M for covers to airfield manhol es, vaults,
and handhol es. Use ductile iron for frames

conform ng to ASTM A536, grade 65-45-12.

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

The manhol es and handhol es shall be as specified in Section 33 71 02
UNDERGROUND ELECTRI CAL DI STRI BUTI ON

. 8 WELDING

Performthe wel ding of supports and netallic ducts and wel di ng or brazing
of electrical connections by using qualified wel ders.

.9 CABLE MARKERS

Provi de cabl e markers or tags for each cable at duct entrances entering or
| eavi ng manhol es or handhol es and at each ternination within the lighting
vault. Cables in each manhol e or handhol e shall have not less than two
tags per cable, one near each duct entrance hole. |Imediately after cable
installation, tags shall be pernmanently attached to cables and wires so
that they cannot be accidentally detached.

.10 FRANG BLE REQUI REMENTS

Install frangible supports, couplings, and adapters as indicated or
specified. At the 300 m 1000 foot cross bar and beyond, approach lights
shal |l be nounted up to 1.8 m6 feet above concrete foundation on threaded
frangi bl e couplings and 53 nm 2 inch electrical netallic tubing (EMI). For
mounting heights greater than 1.8 m6 feet, approach lights shall be
mounted on | owinpact resistant frangi ble towers as indicated.

11 ELEVATED Al RFlI ELD AND HELI PORT LI GHTS
El evated lights shall be frangibly nounted, not to exceed 350 mm 14 inches
i n height except where higher mounting is pernitted in snow accunul ation

areas. Equi pment exceeding 350 mm 14 inches in height shall be frangibly
mount ed as i ndi cat ed.
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3.

3.

.12 SEM FLUSH Al RFI ELD AND HELI PORT LI GHTS

Renove water, debris, and other foreign substances prior to installing
sem flush light base and light. Use positioning jigs to hold the I|ight
bases and/or lights to ensure correct orientation and |eveling until the
concrete, adhesive, or sealant can provi de pernmanent support.

.13 ENCLOSURES | N SAW KERFS AND DRI LLED HOLES

.13.1 Hol es for Light Fixtures

Hol es shall be bored in existing pavenent to the dinensions indicated with

a di anond-edged bit to provide a snmooth, straight cut. Bottom of hole

shall be flat or slightly concave, except that an area at least 25 mm 1 inch
wi de around the perineter shall be flat. Surfaces deeper than the
prescribed depth shall be filled with sealant to the level of the flat area
and allowed to cure before further placenent.

.13.2 Hol es for Transforner Enclosures

Hol es shall be drilled or excavated through concrete pavenent and | oose
material renoved. Hole shall be filled with concrete to depth indicated.
A mninmumof 75 nmm 3 inches of concrete shall be provided at bottom of hole.

.13.3 Saw Kerfs and Splice Chanbers

Saw kerfs and splice chanbers shall be cut in pavenents where indicated.
Saw cuts shall be in straight lines with vertical sides. Wdth and depth
of saw cuts shall be adequate for the required nunber of wires. Saw kerfs
shal |l have the vertical edges chanfered at intersections. Were a saw kerf
crosses a construction joint, the depth shall be increased sufficiently to
all ow for slack wire under the joint. The wire shall be enclosed in

fl exi bl e tubi ng which extends not |ess than 600 nm 2 feet each side of the
joint.

.13.4 Sandblasting

Saw kerfs, grooves, and holes shall be sandblasted to renmove foreign or

| oose material. Sandbl asting shall use approved equi pnent naintained in
good working order. Sand for blasting shall be proper size and quality to
performthe work. Nozzles for sandblasting shall be of the proper size in
relation to the groove or holes to be cleaned. Nozzles enlarged by wear
shal |l be replaced as necessary. Sandblast air pressure shall be not |ess
than 621 kPa 90 psi

.13.5 Cleaning

Imediately prior to installation of wire or light fixtures, saw kerfs and
hol es shall be flushed with a high velocity water jet or steam and then
cleaned and dried with a high velocity air jet to renmove dirt, water, and
foreign materi al

14 FI XTURES AND W RES | NSTALLATI ON

14. 1 General
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NOTE: The desi gner should provide details on the
proj ect drawi ngs showing the installed Iight fixture
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3.

with reference to the finished pavenent.
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Si des and bottom of each |ight base shall be sandbl asted i medi ately prior
to installation. Inside faces of bored hole and bottom and sides of I|ight
base shall be covered with a coating of sealant that will completely fill
the void between concrete and base. A jig or holding device shall be used
when installing each light fixture to ensure positioning to the proper

el evation, alignment, |level control, and azinmuth control. Light fixture
shall be oriented with the |ight beanms parallel to the runway or taxiway
centerline and facing in the required direction. CQuternost edge of fixture
shall be level with the surroundi ng pavenent. Surplus sealant or flexible
enbeddi ng material shall be renpbved. The hol ding device shall remain in
pl ace until sealant has reached its initial set. Fixture |lead wires shal
be properly arranged with respect to their connecting position. The
wireway entrance into the light recess shall be blocked to retain the

seal ant material during curing

.14.2 Installation of Circuit Wres in Pavenent

Place wires in saw kerfs and anchor them at bottom by nmeans of rubber or

pl asti ¢ wedges or noncorrosive netal clips placed every 600 or 900 nm 2 or
3 feet or as often as necessary to hold the wire down. Wres crossing
existing joints shall be encased in a 600 mMm 24 inch length of flexible
tubi ng of polyethylene material conformng to ASTM D1248, Type Il or Type
I1l, to break the bond between the wires and the sealing nmaterial

Fl exi bl e tubing shall be centered on the joint and of sufficient size to
accommpdate the wires to allow for nmovenent of the wires as the joint opens
and closes. Ends of tubing shall be wapped with tape to prevent entrance
of sealing materials. The adjacent joint area shall be packed tenporarily
with roving material, such as henp, jute, cotton or flax, to prevent
sealing material fromflowing into the open joint. Sealing materials shal
be carefully m xed and applied in accordance with the nmanufacturer's
instructions and at the reconmended tenperature. Surplus or spilled
material shall be renoved

.15 SPLI CES FOR Al RFI ELD AND HELI PORT LI GHTI NG CABLE

.15.1 Connectors

Kit type connectors shall be used to splice 5 kV single-conductor series
lighting cables. During installation and prior to covering with earth,
mat i ng surfaces of connectors shall be covered until connected and cl ean
when plugged together. At joint where connectors conme together, heat
shrinkabl e tubing shall be installed with waterproof sealant with two
hal f -1 apped | ayers of tape over the entire joint. Joint shall prevent
entrapnent of air which mght subsequently | oosen the joint.

.15.2 Splicing Fixtures to the Wres in Pavenent Saw Kerfs

Splices shall have preinsul ated waterti ght connector sleeves crinped with a
tool that requires a conplete crinp before tool can be renmoved. Splice
shall be taped with plastic insulating tape.

16 GROUNDI NG SYSTEMS
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NOTE: The preferred nethod of grounding is to have
grounding circuits separate and not connected to the
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counterpoi se. The light fixtures, equipnent and
bui | di ngs are connected to the grounding circuit.

I f necessary, grounding to the counterpoise may be
permitted. 1In areas with | ow thunderstorm frequency
and good ground conductance, the counterpoi se ground
rods nay be spaced up to 600 neters 2000 feet apart
but ot her areas may require grounding at |ess than
300 nmeters 1000 feet separation.
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3.16.1 Count er poi se Installation

Counterpoise wire shall be laid for entire length of circuits supplying
airfield lighting. Wre shall be in one piece, except where distance
exceeds the length usually supplied. Counterpoise shall be installed on
top of the envel ope of concrete-encased duct and approximately 150 mm 6

i nches above direct burial cables and duct lines. Were trenches or duct
lines intersect, counterpoise wires shall be electrically interconnected by
exot herm ¢ welding or brazing. Counterpoise to earth ground shall be
connected at every [600] [ ] m[2,000] [___ ] feet of cable run, at
lighting vault, and at feeder connection to light circuit by neans of
ground rods as specified. Counterpoise shall be installed in a separate
duct under roads, railroads, and paved areas above the highest duct
containing electrical or comrunications circuits.

3.16.2 Fi xture G oundi ng

Each fixture or group of adjacent fixtures shall be grounded by a grounding
circuit separate fromthe counterpoi se systemunl ess required otherw se or
by driven ground rods if permtted. Fixtures, steel |ight bases or
groundi ng bushings on steel conduits shall be connected to an i ndependent
ground rod by a No. 6 AWG bare stranded copper wire. Sem flush fixtures
for direct nmounting in pavenent need not be grounded. Copper wire shall be
connected to ground rods by exothermic weld or brazing.

3. 17 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 may necessitate
nodi fication to the foll owi ng paragraph. Refer to
FAA AC 70/7460-1 for further infornmation on marking
of obstructions.
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Towers, poles, snokestacks, buildings of certain shapes and sizes, and
ot her obstructions shall be marked and lighted in accordance with
FAA AC 70/ 7460-1 and as indicated in or required otherw se.

3.17.1 Pai nting of Airway Cbstructions

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

3.17.2 obstruction Marker Lights

ostruction marker lights shall be installed on radio towers, el evated
wat er tanks, snokestacks, buildings, and simlar structures with 25 nm1
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inchzinc-coated rigid steel conduit stens using standard tees and el bows,
except that |owering devices, when required, shall be installed in
accordance with equi prent manufacturer's recomendati ons.

.18 Al RFI ELD ROTATI NG LI GHT BEACON

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

NOTE: Provide foundati on and supports draw ngs for
t he beacon.
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Install beacon in accordance with the manufacturer's instructions and ot her
contract requirenents including cleaning, |ubrication, adjustnent, and
other special instructions. Provide foundations and supports as indicated.

.18.1 Beam Adj ust nent

Adj ust beam during hours of darkness. Aimbeamto provide a mninmmof 5.5
degrees above the horizontal, but not higher than necessary to clear
princi pal obstructions.

.18.2 Power Supply and Wring

Install panel board at top of structure to provide separately protected
circuits for beacon | anps, heaters, notor, and obstruction lights. Instal
cabi net on side of platformopposite |adder. Conduit riser shall be
installed on tower in a corner angle and not near | adder

.19 HELI PORT LI GHAT BEACON

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

NOTE: Provide foundati on and support draw ngs for
t he beacon.
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Install beacon in accordance with the manufacturer's instructions and ot her
contract requirenments including cleaning, lubrication, and adjustnent.
Provi de foundati ons and supports as indicated.

.19.1 Beam Adj ust nent

Adj ust beam during hours of darkness. Aimbeamto provide a nmninmmof 5.5
degrees above the horizontal, but not higher than necessary to clear
princi pal obstructions.

.19.2 Power Supply and Wring

Install panel board at top of structure to provide separately protected
circuits for beacon | anps, [heaters,] notor, and obstruction |ights.

Cabi net shall be installed on side of platformopposite |adder. Instal
conduit riser on tower in a corner angle and shall not be |ocated near

| adder. The terminal cabinet shall be in accordance with NEMA I CS 6 Type
3R or as required otherw se.

.20 W ND DI RECTI ON | NDI CATORS
Include in the installation a black circle constructed on the ground with

center at center of the base. Construct the circle using an emulsified
asphal t-sand mi xture or of a cut-back asphalt-sand mi xture not |ess than
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125 mMmm 5 inches in thickness. Asphalt-sand m xture shall contain not |ess
than 6 percent bitunmen. Sand shall be well-graded with not nore than 10
percent material which will pass through a No. 200 nesh sieve.
Asphal t -sand m xture shall be conpacted thoroughly and sl oped for drainage
fromcenter to outer rimfromone side to the other. Wnd cone direction
i ndi cator shall be guyed as indicated. The wind cone illumnation |ights
and obstruction lights shall be energized from[nultiple] [series] [series
or multiple] circuits as shown by the contract draw ngs or as required
otherwise.

.21 | SOLATI ON TRANSFORMERS

Transfornmer | ead connections shall conformto FAA AC 150/ 5345- 26.
Transformer secondary connectors shall plug directly into a mating
connector on the transformer secondary |eads. During installation, mating
surfaces of connectors shall be covered until connected and cl ean when

pl ugged together. At joint where connectors conme together, heat shrinkable
tubing shall be installed with waterproof sealant or with two hal f-1apped

| ayers of tape over the entire joint. Joint shall prevent entrapment of
air which mght subsequently |oosen the joint.

.22 RUNVAY AND TAXI WAY LI GHTI NG SYSTEMS
.22.1 Runway and Taxiway Edge Lights

Edge |ights shall be elevated type lights except in paved areas where
sem flush lights are required. Threshold and runway end lights shall be
[el evated] [seniflush] type as indicated on the contract draw ngs.

El evated lights shall be frangi bly nounted and each |ight supplied power
through an isolation transforner. The taxiway lights shall be
omidirectional and only require leveling. The runway lights require

I eveling and alignment of the beans for the correct toe-in of the beans.

.22.2 Runway and Taxiway Centerline Lights

These |ights nmay be nounted on light bases or in drilled holes as indicated
on contract drawings. A transforner shall be provided for each group of
four 45-watt or three 65-watt centerline lights and installed in a handhol e
as indicated on the contract drawi ngs. Each light shall be provided with
|amp failure shorting device to allow the other lights to operate if one
|lanp fails. Lights shall be connected to secondary circuit wires at
fixture | eads using preinsulated waterti ght connector sleeves crinped with
a tool that requires a conplete crinp before tool can be renoved

Connection shall be at staggered |ocations and wapped with one | ayer of

hal f -1 apped plastic electrical insulating tape. Light fixtures shall be
installed in holes drilled in the pavenent as indicated.

.22.3 Touchdown Zone Lighting Installation

A light base shall be provided for each light and transformer as

i ndicated. In naking cable connections, sufficient slack cable shall be
provided in each base to pernit connection to the upper part of the base or
as i ndi cat ed.

.23 APPROACH LI GHTI NG SYSTEMS

Install approach lighting systemas indicated or as required otherw se.

Provi de nanepl ates for equipnent, controls, devices, and for each lighting
circuit.

SECTION 26 56 20.00 10 Page 41



3.23.1 Frangi bl e Requi renents

At the 300 m 1,000 foot crossbar and beyond, overrun lights shall be
mounted up to 1.8 m6 feet above concrete foundations on threaded frangible
couplings and 53 nm 2 inch rigid steel conduit. For nounting heights
greater than 1.8 m6 feet, light shall be installed on | ow inpact-resistant
(LIR) frangible supports. Wen rigid towers, trestles, and similar
structures are required, the light unit shall be installed at | east 6 m 20
feet above the rigid structure with this support unit being frangible.

3.23.2 Alignment of Lights

Al'ign the approach lights with the axes of the beanms directed towards the
approach area parallel to the runway centerline. Vertically, they shall be
ai ned above the horizontal at the threshold of 5.5 degrees and increasing
the elevation angle 0.5 degree for each 150 m 500 foot interval into the
approach area fromthe threshold. The tolerance for vertical aimng is
pl us or mnus 0.5 degree.

3.24 FI ELD QUALI TY CONTRCL

_____ ] working days prior to [each]
[ ] test. Submit performance test reports, upon conpletion and testing
of the installed system in booklet formshowing all field tests perforned
to adj ust each component and all field tests performed to provide
compliance with the specified performance criteria. Each test shal
indicate the final position of controls. Deficiencies found shall be
corrected and tests repeated. Field test reports shall be witten, signed
and provided as each circuit or installation itemis conpleted. Field
tests shall include resistance-to-ground and resistance between conductors,
and continuity nmeasurenents for each circuit. For each series circuit the
i nput vol tage and out put current of the constant current regulator at each
intensity shall be nmeasured. For multiple circuits the input and out put
voltage of the transformer for each intensity setting shall be neasured. A
vi sual inspection of the lights operation, or of the narkings appearance,

or of the installation of fixtures or units installed shall be reported.

3.24.1 Operating Test

Test each conpleted circuit installation for operation. Equi pnment shall be
denonstrated to operate in accordance with the requirenments of this
Section. [[One] [__ ] day and [one] | ] night test shall be
conducted for the Contracting Oficer.]

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

3.24.3 Count er poi se System Test and | nspection
Continuity of counterpoise systemshall be checked by visual inspection at

accessible locations. Continuity of counterpoise systemto the vault
groundi ng system shall be tested in manhole closest to the vault.
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3.24. 4

Progress Testing for Series Lighting Circuits
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NOTE: Progress testing should be specified when
repl acing or nodifying existing series airfield and
heliport lighting circuits since interruption tine
is usually critical; however, progress testing on
conpletely new series airfield and heliport lighting
circuits is not normally necessary.
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A megger test shall be conducted on each section of circuit or progressive
conbi nations of sections as they are installed. Each section or
progressi ve conbi nation of sections shall be tested with a negohmreter
providing a voltage of approximtely 1000 volts, a direct reading in
resistance. Results shall be documented. Faults indicated by these tests
shal |l be elimnated before proceeding with the circuit installation

.24.5 El ectrical Acceptance Tests

Accept ance tests shall be perforned for series and multiple airfield and
heliport lighting circuits only on complete lighting circuits. Each series
and nultiple lighting circuit shall receive a high voltage insulation test.
.24.5.1 Low Vol tage Continuity Tests

Each series circuit shall be tested for electrical continuity. Faults
indicated by this test shall be elimnated before proceeding with the
hi gh-vol tage insul ation resistance test.

.24.5.2 H gh- Vol t age I nsul ati on Resi stance Tests

Each series lighting circuit shall be subjected to a high-voltage

insul ation resistance test by neasurenment of the insulation | eakage current
with a suitable high-voltage test instrunent which has a steady, filtered
direct current output voltage and linmted current. High-voltage tester
shal | include an accurate voltneter and m croammeter for reading voltage
applied to the circuit and resultant insulation | eakage current. Voltages
shal | not exceed test val ues specified bel ow

.24.5.2.1 Test Procedure

Both | eads shall be disconnected fromregulator output term nals and
support so that air gaps of several inches exist between bare conductors
and ground. Cable sheaths shall be cleaned and dried for a distance of 300
mm 1 foot from ends of cables and exposed insulation at ends of cables.
Ends of both conductors of the circuit shall be connected together and to
hi gh-voltage term nals of test equipnent, and test voltage applied as
specified in the foll owi ng tabul ati on between conductors and ground for a
period of 5 m nutes.

(5,000-Volt Leads,
Transformers)

500- and 200-Vatt

Test Vol tage, dc
Series Lighting Circuits First Test on Test on Existing
New Circuits Circuits
Hi gh Intensity Series Lighting Crcuits 9000 5000
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Test Vol tage, dc

Series Lighting Circuits First Test on Test on Existing
New Circuits Circuits
Medium Intensity Series Lighting Circuits 6000 3000

(5,000-Volt Leads, 30/45-Watt Transformers)

600-Volt Circuits 1800 6000

When additions are nmade to existing circuits, only new sections shall be tested in
accordance with "First Test on New Circuits" in this table. To ensure reliable
operation, conmplete circuit shall be tested at reduced vol tages i ndicated.

3.24.5.2.2 Leakage Current

Insul ation | eakage current shall be neasured and recorded for each circuit
after a 1 mnute application of the test voltage. |f |eakage current
exceeds val ues specified below, the circuit shall be sectionalized and
retested and the defective parts shall be repaired or replaced. Leakage
current limts include allowances for the normal nunber of connectors and
splices for each circuit as follows:

a. Three nicroanperes for each 300 m 1000 feet of cable.

b. Two mcroanperes for each 200 watt and each 500 watt 5, 000-volt series
transformer.

c. Two microanperes for each 30/45-Watt 5,000 volt series transforner.

d. |If neasured value of insulation | eakage current exceeds cal cul at ed
value, the circuit shall be sectionalized and tested as specified for
each section. Defective conmponents shall be repaired or replaced until
repeated tests indicate an acceptable value of |eakage current for the
entire circuit.

3.24. 6 Constant Current Regul ators

Each constant current regul ator shall be exam ned to ensure that porcelain
bushi ngs are not cracked, no shipping danmage has occurred, internal and
external connections are correct, switches and rel ays operate freely and
are not tied or blocked, fuses, if required, are correct, and liquid |evel
of liquid-filled regulators is correct. Relay panel covers shall be
renoved only for this exam nation; it is not necessary to open the main
tank of liquid-filled regulators. The instructions on the plates attached
to the regulators shall be followed. Covers shall be replaced tightly
after conpleting exaninations and tests.

3.24.7 Regul ator El ectrical Tests

Supply voltage and input tap shall correspond. Wth the | oads

di sconnected, regulator shall be energized and the open circuit protector
observed to ensure that it de-energizes the regulator within 3 seconds.
After testing circuits for open circuit and ground fault and corrections,
if any, and after determ ning that |anps are serviceable and in place, the
| oads shall be connected for each circuit or conbination of circuits to be
energi zed by the regulator and the voltage and current neasured

simul taneously for each brightness tap. Voltneter and ameter shall have
an accuracy of plus or minus 1 percent of meter full scale. Readings shal
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be recorded during the day and night in order to obtain the average supply
voltage. CQutput current on each brightness tap shall be within plus or

m nus 2 percent full scale of the nanepl ate values after maki ng necessary
correction in the supply voltage. Late nodel regul ators have automatic
supply voltage correction in lieu of input taps, and output current does
not change as supply voltage varies. Wen output current on highest
intensity setting deviates fromnaneplate value by nore than 2 percent of
meter full scale and the regulator is not overloaded, internal adjustnent
shal | be checked as described on regulator instruction plate. Since

adj ustnent may be rather delicate, a deviation of up to plus or nminus 5
percent of neter full scale is allowed for |lower intensity settings before
attenpting to readjust the regul ator.

.25 FINISHING

Painting required for surfaces not otherw se specified and finish painting
of itens only prined at the factory shall be as required in Section 09 90 00
PAI NTS AND COATI NGS

. 26 TRAINING

Submit requirements of training [__ ] weeks before training is schedul ed
to begin. Subnmit information describing training to be provided, training
aids to be used, sanples of training materials, and schedules; a |list of
parts and conponents for the system by manufacturer's nane, part nunber,
nonencl ature, and stock |level required for maintenance and repair necessary
to ensure continued operation with miniml delays; instructions necessary
to checkout, troubl eshoot, repair, and replace conponents of the systens,
including integrated electrical and nechani cal schematics and di agrans and
di agnostic techni ques necessary to enabl e operation and troubl eshooting
after acceptance of the system

a. Provide training on the proper operation and mai ntenance procedures for
the system Subnmit a list of special tools and test equi pnment required
for maintenance and testing of the products supplied by the Contractor

b. Submt [6] | ] copies of operation for the equi pment furnished
One conplete set shall be furnished prior to performance testing and
t he renmai nder shall be furnished upon acceptance. Operating nanual s
shall detail the step-by-step procedures required for system startup
operation, and shutdown. Qperating manuals shall include the
manuf acturer's name, nodel nunber, parts list, and brief description of
all equi pnent and their basic operating features.

c. Subnmit [6] [ ] copies of maintenance nanuals listing routine
mai nt enance procedures, possible breakdowns and repairs, and
troubl eshooti ng guides. Maintenance manual s shall include conduit and

equi pnrent | ayout and sinplified wiring and control diagrans of the
system as installed.

.27 FI NAL OPERATI NG TESTS

After conpletion of installations and the above tests, circuits, contro
equi pnent, and |lights covered by the contract shall be denonstrated to be
in acceptable operating condition. Each switch in the control tower
lighting panels shall be operated so that each switch position is engaged
at least twice. During this process, lights and associ ated equi prent shal
be observed to determine that each switch properly controls the
corresponding circuit. Tel ephone or radi o comruni cation shall be provided
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bet ween the operator and the observer. Tests shall be repeated fromthe
alternate control station, fromthe renote control points, and again from
the local control switches on the regulators. Each lighting circuit shal
be tested by operating the lanps at nmaxi mum bri ghtness for not |ess than 30
m nutes. At the beginning and at the end of this test the correct nunber
of lights shall be observed to be burning at full brightness. [One]

[ ] day and [one] [__ ] night operating test shall be conducted for
the Contracting O ficer.

. 28 POSTED | NSTRUCTI ONS

Subnmit a typed copy of the proposed posted instructions showi ng wiring,
control diagrans, conplete |ayout and operating instructions explaining
preventive mai ntenance procedures, nethods of checking the systemfor
normal safe operation, and procedures for safely starting and stopping the
system.

-- End of Section --
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