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SECTI ON 16100

REMOVALS, TEMPORARY W RI NG AND GOVERNMENT FURNI SHED EQUI PMENT

PART 1 CGENERAL

The work of this section will involve certain Governnent-furni shed

equi pnent. Sone of the governnment furnished equi prent is in storage at
Lock and Dam No. 5A and shall be transported to the construction site by
t he Contractor.

1.1 APPLI CABLE PUBLI CATI ONS

Quality, characteristics and ratings of products such as sw tchboards,

panel boards, circuit breakers, cables, etc. specified for the pernmanent
installation are applicable to any tenporary wiring and distribution
systens that are installed under this contract. Publications referenced in
SECTI ONS: POWNER DI STRI BUTI ON EQUI PMENT; LOCK ELECTRI CAL WORK; LI GHTI NG
SYSTEM and COVMUNI CATI ON SYSTEM shall be considered a part of this
section to the extent they apply to the work.

1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Tenporary Equi pnent Data; FIO

Catal og cuts and specification sheets for cables and other equi pnent to be
used for the temporary installation.

Mai nt enance Contact; FIO

Submit the name of the individual acting as the Contractor's Mintenance
Coor di nat or .

SD- 04 Drawi ngs

Contractor's Scherme for Inplementing the Requirements for Keeping the Lock
Oper ational ; GA

Drawi ngs, details, riser diagrans, schematics showi ng the Contractor's
schenme for inplementing the requirenments for keeping the | ock operational
while carrying on the construction work for the permanent installation.
Prior to preparing such drawi ngs and details, ascertain the requirenments
for lock operation fromreference drawi ngs and from | ock personnel and

i ncorporate all such requirenments in the Contractor's schene.

Tenporary Swi tchboard and Panel boards; GA.

Drawi ngs and details of tenporary sw tchboard and panel boards to
demonstrate that the tenmporary switchboard and panel boards will neet all of
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the power distribution and control requirenments for the entire | ock during
construction.

SD-08 Statenents
Gover nment Fur ni shed Equi pnent St orage; FlO.

The Contractor shall subnmit a detailed description of the proposed storage
facilities, and a plan for storage, maintenance and inspection before any
storage actual |y begi ns.

PART 2 PRODUCTS
2.1 GENERAL
2.1.1 Gover nment Furni shed Equi pnent St orage

Upon delivery at the worksite, all items of the Governnent Furnished

Equi prrent shall be stored in a weathertight building. A framework covered
with a plastic film or any other such expedient or mekeshift arrangenent,
shall not be acceptable. The Contractor shall subnit a detailed
description of the proposed storage facilities, and a plan for storage,
mai nt enance and i nspection before any storage actually begins.

2.2 MATERI ALS

Di stribution swi tchboard nodifications and panel boards i n weat her proof

encl osure, cables for power, control and communications and other equi prent
and accessories to be used for the tenporary or transition phase shall be
equal to that specified for the permanent installation under SECTI ONS
POVER DI STRI BUTI ON EQUI PMENT, LOCK ELECTRI CAL WORK, LI GHTI NG SYSTEM and
COVMUNI CATI ON SYSTEM

2.2.1 Gover nment Fur ni shed Equi pnent
The CGovernment shall provide certain itens as described i n CONTRACT CLAUSE:
GOVERNMENT FURNI SHED | TEMS.  Upon conpl etion of this contract all of these
items shall remain in the possession of the Governnent.

2.2.1.1 Cener al

Additional wiring information and installation details about the generator

and automatic transfer switch will be provided prior to installation. Lock
lighting and machi nery control will require the addition of sone circuit
breakers, control relays, operators, pilot lights and revisions and

additions to enclosures in MDP-1, MCC-1 and MCC-2 and al so some wiring
revisions as indicated. Adjustnents to the wiring of control stands CS1
and CS2 shall be required during start-up to ensure correct operation.
Such additions, revisions and fine-tuning of the controls during start-up
are a part of this contract and shall be provided by the Contractor.

2.2.2 Contractor Furni shed Equi pnent

Al'l material shall be new and unused and shall be in accordance with the
respective publications and other requirenments specified bel ow or on the
drawings. Al materials shall be froma nmanufacturer who has nmanufactured
simlar equipnent for at least 5 years and shall be manufactured in the
United States.
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2.2.2.1 Contractor Provided Anchor Bolts

The Contractor shall provide and install anchor bolts for the Governnent
furni shed equi pnent, generator set assenbly, MDP1, MCCl, MCC2 1CS and 2CS
to affix this equipnent to the floor of the new central control station or
control stand building. Dinmensions for |ocation of each set of anchor
bolts shall be measured directly fromthe equi pnent bases.

2.2.3 Preparation

Al'l equi prent, cables, related accessories and necessary spare parts shall
be on site prior to comencing work related to the rehabilitation of the
| ock electrical system

2.2.3.1 Swi t chboard MDP1

Modi fy MDP1 as follows: Change lugs to correct size for all circuit
breakers that feed wire sizes greater than 1/0 AWG

2.2.3.2 Mot or Control Center MCC2

Modi fy MCC2 by addi ng back panels relays timers lighting contactors and
starters as shown and indicated. Verify and change the term nal bl ocks
| ocated in section TB-401 to accept the cables for the exterior lighting
circuits. Mve the termnal blocks as required to all ow space for the new

term nal bl ocks. Covers, on blank panels where equi pnent will be
installed, shall be replaced with hinged door covers. Provide and install
an additional MCC section that will match the existing sections. The

addi ti onal section shall have hinged door covers. The new MCC section wll
be used for the installation of the new equi pment as indicated.

2.2.3.3 Mot or Control Center MCCl
Modi fy MCCL as shown and as described bel ow.
a. Modify CS1, and CS2 panel s by adding operators, pilot lights and
new panel top coverings as indicated in the contract drawi ngs. The
exteriors of CS1 and CS2 shall be cleaned and repainted with two coats
of finished enanel, matching the existing color.
b. Provide additional wiring and relays in MCC1 for the small boat
signal circuit as shown.
PART 3 EXECUTI ON
3.1 GENERAL
The Lock and Dam shall remain operational during navigation seasons.
Operational is defined as each mter gate, tainter valve, lock lights,
gui dewal I lights, navigation lights, traffic lights and traffic horn having
the ability to be renotely controlled fromeach of the two existing control
stands and the existing CCS and | ocal control of the upper tow haul unit,
all jib cranes, radio conmunications and tel ephone comruni cati ons.

3.1.1 Navi gati on Season

The Contractor shall keep the |ock operational either by use of existing

16100 - 4 DACWB7- 00- B- 0015



Wi ring systems or tenporary wiring systens during the navigation season.
The navi gati on season extends typically from March 1 to Decenber 1, see
SECTI ON 01000 GENERAL. Al plans for tenmporary wring and equi pnent mnust
be subnitted for approval prior to their installation.

.1.1.1 Mai nt enance

Contractor shall be responsible for maintaining all tenporary power,
control and lighting equipnent installed by the Contractor to keep the
system operating. Contractor's maintenance personnel shall be on call 24
hours a day during the navigation season. The response tine to a

mai nt enance call shall be within one hour. Contractor shall designate an

i ndi vidual who will be responsible for coordinating the maintenance aspect
of such tenporary systemns.

.1.2 Dam Feeder

Mai ntain a 480V, 3 phase feeder to the damyear round until the permanent
feeders fromthe new CCS can be energized. Power interruptions of these
feeders shall be coordinated as described in SECTI ON: GENERAL.

.1.3 Lock Lighting System

Lock lighting system consisting of high mast, traffic, navigation,

gui de-wall lights, etc. and other general lighting for safety,

comuni cati on systemincluding small-boat intercomand river |evel
monitoring are all considered as essential to | ock operation. Maintain
these lighting systems in a fully operable condition during the navigation
season. Ceneral area and wal kway (path) lighting for safety of personne
shall be maintained year round during construction

.1.4 Tow Haul age Units
Mai ntain power wiring to tow haul age units.
. 1.5 Conveni ence CQutlets

Mai ntain power wiring to 120V conveni ence outlets on the lock and riverward
wal I's for use by lock personnel during the navigation season.

.1.6 Jib Cranes

Mai ntain power wiring to jib cranes for use by |ock personnel during the
navi gati on season.

1.7 Exi sting Sw tchboard

Upon conpl etion and acceptance of the new power, control and |ighting
di stribution system the Contractor will be allowed to begin the rempoval of
the existing sw tchboard.

.1.8 Interfering Locations of Equi pnent

During construction, the location of electrical equipment may have to be
rel ocated on nore than one occasion to facilitate installation of new work.
The Contractor shall nove and reconnect power and control wiring and

equi pment as often as required and maintain it in operating condition. The
Contractor's attention is drawn especially to the work in the areas of the
tenmporary Control Stands CS1 and CS2, which will require careful planning
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and cl ose coordination to keep the | ock operational while carrying out al
of the required construction activities in these areas.

.1.9 Damaged Equi prent

Any exi sting equi pment damaged by the Contractor's construction activities
shall be pronptly repaired or replaced by the Contractor at no cost to the
Gover nment .

.1.10 Ground System

Provi de additional ground conductors and ground connections as required to
mai ntain the integrity of the existing ground system during construction.

.1.11 Safety
All tenporary installations by the Contractor shall be in conpliance with
all applicable State, Federal and OSHA regul ati ons and shall be installed

so as not to create a safety hazard for the Contractor's personnel nor the
| ock personnel.

-- End of Section --
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SECTI ON 16250
SANI TARY SEVWER DUPLEX PUMP PANEL

PART 1 GENERAL
This section includes the duplex punp control panels and devices,
installation and connection of all notors and el ectrical equi pnent
furnished for the sanitary sewer system The electrical power feeders for
the sanitary sewer system punp control panels shall be provided and
instal |l ed under SECTI ON: LOCK ELECTRI CAL SYSTEM

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS

ANSI C2 (1997) National Electrical Safety Code
ANSI C80.1 (1990) Rigid Steel Conduit - Zinc Coated
ANSI C119.1 (1986) Seal ed Insul ated Underground

Connector Systens Rated 600 Volts

ANSI C135. 30 (1988) Zinc-Coated Ferrous G ound Rods for
Over head or Underground Line Construction

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM) PUBLI CATI ONS
ASTM D 709 (1992) Lami nated Thernmpsetting Materials

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMA) STANDARDS

NEMA | CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Control Devices,
Controllers and Assenblies

NEMA | CS 3 (1993) Industrial Systens

NEMA | CS 4 (1993) Industrial Control and Systens

Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Controls and Systens
Encl osures

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally
Coated Rigid Steel Conduit and
Internmedi ate Metal Conduit
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS

NFPA 70 (1996) National Electrical Code
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UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL 6 (1993) Rigid Metal Conduit

UL 44 (1991; Rev thru Jan 1995) Rubber-1nsul at ed
Wres and Cabl es

UL 83 (1991; Rev thru Oct 1994)
Thernopl astic-1nsul ated Wres and Cabl es

UL 467 (1993) Groundi ng and Bondi ng Equi prment

UL 508 (1993) Industrial Control Equi pnent

UL 943 (1993; Rev thru Jan 1995) G ound-Fault

Circuit Interrupters
.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data

Bill of Materials; FIO

Submit a bill of materials for all conponents and devices supplied.
Identify each item by name, manufacturer, catal og nunmber or nodel number
and quantity furnished. Include catalog cuts of all material.

Equi prent Settings; FIO

Submit the final field settings for adjustable equipnent.
SD- 04 Dr awi ngs

Punp Panel Shop Draw ngs; GA

Submit shop draw ngs for equi pment as foll ows.

a. Dinmensioned outline drawi ng of the duplex punp panel enclosure.
I nclude nmounting supports.

b. Elenmentary and internal wiring diagrams for the power and control
system

c. Device nanmeplate list. Supply a sanple nanepl ate.
SD-13 Certificates
UL Certification; FIO

Submit witten certification of the UL serialized |abel for the punp
control panel.

SD-19 Operation and Mi ntenance Manual s
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Oper ati on and Mai ntenance Manual ; FI O

Submit 4 copies of the operation and nai ntenance manual s.

PART 2 PRODUCTS

2.

2.

2.

1 GENERAL

The punp supplier shall furnish the duplex punp panel and equi pnent and
supervise its installation. The equipnent shall be supplied conplete and
ready for use without field nodification.

1.1 Rul es

Unl ess ot herwi se specified all work shall conply with the Nationa
El ectrical Code, NFPA 70, AND SECTI ON: LOCK ELECTRI CAL SYSTEM The wet
well is designated as a Class 1, Division 1 hazardous | ocation

1.2 UL Rati ngs

The punp control panel construction shall conply with the requirenents of
Underwiter's Laboratories Industrial Control Panels listing and foll ow up
service. Use only UL Iisted and recogni zed conponents.

.1.3 Coor di nati on

Make all changes to the electrical design at no additional cost if the
punps supplied have electrical ratings and characteristics different from
t he punps specified or shown. Provide the cal cul ations used to meke

revi sed conponent selections. Revised selections shall conply with the
specifications. Verify that final field adjustnments conply with factory
recommendat i ons.

.1.4 St orage and Shi pnent

Store all electrical materials and equi prment at the site in trailers or
tenmporary buil di ngs which provide protection fromthe effects of weather.
The Contracting O ficer reserves the right to approve storage facilities
for electrical materials and equi pnent. Wap punp panel enclosure surfaces
in a protective plastic wap before crating and shipnent. Crate the punp
control panel to protect it from damage during shi pnent and storage.

.1.5 Oper ati on and Mai nt enance Manual s

Prepare an operation and rmaintenance manual for the dupl ex punp panel and
control equiprment. Mnuals shall be nmade up with hard cover post type

bi nders. Include index, tabbed section dividers, all approved shop

drawi ngs, installation, and maintenance instructions packed wth equi pnent,
and parts lists. Provide a witten description of equipnent operation
speci al features and mai ntenance requirenents. Provide instructions for
setting all adjustable conponents. Record the final field settings of al
adj ust abl e components in a conprehensive table. Large sheets shall be
neatly folded and installed with post hole reinforcenents such that sheets
will unfold wi thout need to open binder posts.

2 MATERI ALS

2.1 Conductors
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Cabl es shall conformto UL 83 and shall be of anneal ed copper. Conductor
si ze shall be based on the requirenents of the National Electrical Code.
Cabl es shall be single-conductor type, unless otherw se noted.

.2.1.1 Control Wre

Provide UL listed, #14 AWG, (41/31) flexible stranded, copper wire
Control wire insulation shall be 90 degree C, XLP type SIS, rated for 600
Vol t operation.

.2.1.2 Groundi ng Cabl es
Groundi ng cabl es shall be bare or shall have green | ow voltage insulation.
. 2.2 Conduit Systemns

Provide all raceway, fittings, outlet boxes, junction and pull boxes,
supports, sleeves, and other appurtenances required to provide a conplete
raceway system

a. Rigid Heavy Wall Conduit. UL 6.

b. PVC Coated Rigid Steel Conduit. NEMA RN 1. All conponents and
accessories for this type of raceway system shall be provided by one
manuf act urer.

.2.3 Dupl ex Punmp Panel Encl osure

NEMA 3R encl osure, wel ded seanl ess constructi on. Material shall be 14
gauge, Type 304, stainless steel unless noted.

a. Weatherdoor. Gasketed continuously hinged, weatherdoor(s) with
doorstop kit. Three point latch with padl ock provi sion.

b. Deadfront. Continuously hinged deadfront held closed with two
slotted nickel plated brass captive panel screws with knurled edges to
all ow for finger or screwdriver tightening.

c. Backpanel. Fixed rigid backpanel, 12 gauge hot-di pped gal vani zed
steel, white baked enanel finish.

d. Mounting Lugs. Munting lugs shall be provided on the encl osure
for mounting on the wall.

e. Har dwar e. Stainl ess steel bolts, nuts, washers, |ockwashers, and
machi ne screws.

. 2.4 Control Devices
.2.4.1 Combi nati on Magnetic Starters

Provide full voltage across-the-line magnetic type notor starters designed
for use with Class 10, 20, and 30 rated overl oad devices. Provide nolded
construction coils. Replacenent coil and contacts shall not require the
renoval of the starter or power wiring fromthe control panel. Starters
shall meet NEMA I Cl and NEMA | C2, UL 508 and NEC requirenments. Half-size
rated starters not permtted. Size starter for notor supplied. Square D
Cl ass 8536, Type S, Allen-Bradley Bulletin 500, Cutler-Hamrer File A10 or
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equal .

a. Modtor Overload Protection. Provide manual reset tenperature
compensated, Melting alloy thermal overload relays. \Wen applicable
provide a manual reset tenperature conpensated overload to protect the
nmotor start w nding. Size overloads for motors supplied in accordance
with the National Electrical Code.

2.2.4.2 Rel ays

Provi de NEMA B300, general purpose plug-in relays. Operating tenperature
-45 degrees Cto +45 degrees C. Three Form C (3PDT) Silver Cadnmi um Oxi de
contacts rated 120/ 240 volts, 10 anmps continuous, 30/15 anps nake, 3/1.5
anps break. Continuous rated coils with AC pickup voltages of 85% of

nom nal voltage at 60 Hertz, 25 degrees C. Coil voltage as required.
Transparent pol ycarbonate dust cover, 11 bl ade plug-in base. Rail nmounted
relay base with retainer clips to secure relay in socket. Square D Cl ass
8501, Type K, Allen-Bradley Bulletin 700, Type HB, Cutler-Hanrer File D5 or
equal .

a. Time Delay Relays. Provide NEMA B300, general purpose plug-in
adjustable time delay relays. Operating tenperature -10 degrees Cto
+55 degrees C. Two Form C (DPDT) silver cadm um oxi de contacts rated
120/ 240 volts, 10 anps continuous, 30/15 anps make, 3/1.5 anps break.
Vol tage range +10% -15% of nominal at 60 HZ for AC operation.
Operating voltage as required. Repeat accuracy +/-1% for constant
vol tage and tenperature, +/-10%for any variation of voltage and
tenmperature within specifications. Ti mi ng range and "OFF" or "ON'
delay as required for application. Pol ycar bonat e dust cover with
adjustable timng dial. Eight pin tube or blade type plug-in base.
Rai | mounted relay base with retainer clips to secure relay in socket.
Square D C ass 9050, Type JCK, Allen-Bradley Bulletin 700, Type H, or
equal .

b. Alternator Relay. Provide general purpose, plug-in, duplex
alternating relay. Operating tenperature -20 degrees C to +55 degrees
C. Two Form C (DPDT) Silver Cadm um Oxi de contacts rated 120/ 240
volts, 10 anps continuous, 30/15 anps nmake, 3/1.5 anps break.

Conti nuous rated operating duty. Solid-state alternating circuit
driving electrical -mechanical relay coil. Coil shall have AC pickup
vol t ages of 85% of nonminal voltage at 60 Hertz, 25 degrees C. Coi

vol tage shall be as required. Relay enclosed in polycarbonate dust
cover with state indicating LEDs in cover. 11 pin tube or blade type
pl ug-in-base. Rail mounted relay base with retainer clips to secure
relay in socket. TinmeMark Model 261 series, Diversified El ectronic,
Inc. Duplexors or equal.

2.2.4.3 Push-button, Selector Switches and Pilot Lights

Provi de heavy duty, oil-tight, watertight NEMA 4 control units. 1-3/16

i nch m ni mum knockout dianeter. Pilot lights shall be push to test
transformer type. Pilot lights and pushbuttons which require boots to make
complete station watertight are NOT PERM TTED. Provi de contact bl ocks
suitable for side-by-side and tandem mounting to the operator base.

Cont act bl ocks shall have captive mounting screws, with drilled and tapped
heads to pernmt easy tandem nounting of contact blocks. Square D O ass
9001, Type X, Cutler-Hammer Type T, Allen Bradley Bulletin 800H, or equal.

2.2.4.4 Running Tinme Meters
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Provi de non-resetable hour indicating tinme meters with 6 digit registers.
Nunbers shall be at least 1/4 inch high. Registers shall have white
nunbers on bl ack background. Last digit shall have contrasting colors to
indicate tenths of an hour. Enclosure shall be at |east 3-1/2 inches
square or round. Unit shall be designed for 120VAC operation. Genera
Electric, Type 240, Sinpson Mdel 2153ET, or equal.

.2.4.5 Li quid Level Sensors

Provide direct acting float switches for |evel detection. Mol ded

pol yet hyl ene body. Internal redundant pol yurethane foam flotation. Potted
switch and cabl e connections. Fine stranded 18 AWG cable with heavy duty
synt hetic rubber jacket. Length as required. Floats shall be connected to

control circuitry via an intrinsically-safe, transducer signal nodule.
.2.4.6 Term nal Bl ocks

Provi de channel nmounted sectional type term nal blocks rated 600 Volts, 20
Amp minimum Provide term nal blocks with flat term nal connectors for
power and control conductors No. 12 AW and smaller. Provide term na

bl ocks with sol derl ess box lugs for power and control conductors | arger
than No. 12 AWG Square D, Class 9080, Type G Allen-Bradley Bulletin
1492, Style C or equal.

.2.4.7 Nanepl at es

Provi de | am nated sheet plastic nameplates, 1/16 inch thick conformng to
ASTM D 709. Nanepl ates shall have matte black finish with white center
core, square corners, beveled and mninmum 3/16 inch block lettering.

M ni rum nanepl at e di mensi ons shall be 3/4 inch by 2-1/2 inch. Fasten
nanepl ates with rivets, sheet nmetal screws or permanent adhesive.

.2.5 Di sconnect Swi tches

Provi de Type HD, horsepower rated where applicable. UL Service Equi prment
listing required when applicable.

.2.6 Groundi ng and Bondi ng Equi prent
UL 467.
2.7 Al ar m Beacon

The al arm beacon gl obe shall be NEMA 4X, red | exan. The globe shall be
mounted to the punp panel enclosure with stainless steel screws and a

cl osed cell neoprene gasket to insure watertight integrity. The bulb and
socket shall be rempovable fromthe inside punp panel w thout the use of any
tools. A 40 watt rough service |anp shall be used in the al arm beacon.

The alarm light shall glow di mduring normal operations and flash with
normal intensity during alarmconditions. The flasher shall be solid
state, totally encapsul ated and shall flash the alarm beacon at a rate of
approxi mtely 60 flashes per minute. Chio Electric or equal

.2.8 Audi bl e Al arm
Provi de a weat herproof audi ble alarm horn on the exterior of the enclosure.

The horn shall provide 103 db out put adjustable on the front from 103 db
to 78 db. Operating voltage as required. Edwards Adaptahorns or equal
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PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Groundi ng and Bondi ng

Ground the electrical systemin accordance with the National Electrica
Code, NFPA 70. The punp panel, sunmp vent, access hatch frame, punp guide
rails, and discharge piping shall be bonded together with an equi prment
groundi ng conductor sized in accordance with the National Electrical Code.
Each ground connection shall be made with mechani cal connectors or
exotherm ¢ wel ds (Cadwel d) and shall be accessible for inspection and
checking. G ound conductors shall be stranded copper.

1.2 System Oper ati on

Provide a three float duplex punp alternator control systemto operate the

sewage punps in accordance with variations in wet well |evels. One float
shall be set to provide "Comon-OFf", "Punp-Alternation"” operation. The
remai ning two floats shall provide "Lead", "Lag" and "High Level Al arm

operation respectively. The alternator circuit shall permt the selection
of "1-2, Auto, 2-1" punp operation and provide staggered restart. Each

| evel sensor alarmcircuit shall include a three position,

"Test-O f-Normal" selector switch which will allow sinulation of sensor
operation for test purposes. The entire control assenbly shall operate
froma 24 volt power supply.

.1.2.1 Al ar ns

Unl ess ot herwi se noted, each punp alarm shall actuate a separate seal-in
circuit to prevent operation of the affected punp until the al arned

condi tion has been cleared and the circuit manually reset. Provide |oca

i ndication of alarmed conditions. Use pilot lights with identification
nanepl ates for local alarnms. Provide Test and Reset pushbuttons for alarm
circuits. Punmp alarmcircuit operation shall not be affected by nomentary
power interruptions.

a. Wet Well High Level Alarm Provide "quelled" alarmfl oat
operation. High level alarmshall activate an indicator |ight on
deadfront and an al arm beacon and horn mounted on the encl osure.
Provi de al arm sil ence push-button to acknow edge alarm and turn off
horn. Beacon and indicator |light shall reset when alarm condition has
cl ear ed.

b. Mdtor Over Tenperature Alarm The alarmcircuit shall be actuated
by thermal sectors enbedded in the stator w ndings of the punp notors.

c. Modtor Overload Tripped Alarm The alarmcircuit shall be actuated
by the punp notor thermal overload rel ay.

.1.3 Encl osure

The encl osure shall be designed as specified in paragraph "MATERI ALS"
Al'l selector switches, circuit breakers, and simlar devices shall be
sem -flush nounted on the deadfront so that all the conponents normally
actuated by operating personnel are accessible w thout opening the
deadfront, and yet are not exposed to the elenents or to unauthorized
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personnel. The encl osure shall be designed and constructed to accept al
of the control equipnent as specified. The enclosure shall have suitable
conduit openings in the bottomto accomodate i ncom ng feeder, branch
power, and control to elimnate field cutting the encl osure.

.1.4 Control Wring

Loop wire for proper tw st rather than bending at hinge points. Bundle
power and control wire neatly. Use nylon tie waps or continuous plastic
spiral binding to secure wire bundl es behi nd devi ces nounted through
deadfront. Tie-wap bases installed on the back-panel shall be screw
attached. Tie-wrap bases installed on enclosure exterior wall shall be
attached with a two-part epoxy approved by the Contracting O ficer. Use
"Panduit" wiring channel to route wire to devices mounted on backpanel .

Use insulated fork type conpression lugs on both ends of each control wire.
The use of splices or wire nuts is not permtted.

.1.5 Term nal Bl ocks

Locate term nal bl ocks for external connection near bottom of encl osure.
Use no nore than one wire per termnal point. Ildentify and segregate power
conductors and term nal s.

.1.6 I dentification

Identify each wire and device as indicated on approved el enentary

drawi ngs. Provide screw applied, engraved, black, |amnated plastic
nanepl ates with white letters for control equiprment nounted on the
deadfront and backpanel. Label control wires 2" fromeach ternmination with

properly sized and oriented, heat-stanped, black on yellow PVC sleeve

mar kers. Label all termnal blocks with pre-printed vinyl-cloth markers.
The use of "DYMD' type labels is not permtted

1.7 Control Conponents

The control system shall be designed and constructed to include the

foll owi ng control conmponents installed in the specified enclosure, along
with the necessary interconnecting wiring, term nal bl ocks and

m scel | aneous devices for a conplete control system

a. UL listed disconnect switch with provision for locking in the off
position.

b. Individually mounted branch circuit breaker for each punp.

c. NEMA rated full voltage magnetic starters with ambi ent conpensated
overload elements in each phase for each punp.

d. Hand- Of f - Automati ¢ control stations, O L. reset controls, and
running tine nmeter, for each punp notor.

e. Pump alternator with associ ated rel ays, and sel ector swtches.

f. Punp Mdtor Overtenperature protector for each motor, including
nmot or tenperature sensor, manual reset PB, and sw tchable override

g. Pump Required, Punmp Run, OL Tripped, and Overtenp pilot lights and
push-buttons for each punp.
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h. Top nounted weat herproof high level alarmlight and horn with
servi ci ng di sconnect .

i. Sufficient space to pernit conveni ent servicing.

j. Modtor start or run capacitors, or any other device furnished with
the motors and deenmed by the notor supplier as necessary for the
proper or efficient operation.

k. Supply and integrate all notor protection or control nodul es,
required for the supplied punp. All sensors and alarmcircuits
shal | be conpl etely operational

.1.8 Dupl ex Panel Installation

The dupl ex punp panel shall be rigidly nounted as indicated in the plans.
Al'l conduits entering the punp panel shall be sealed to prevent the
entrance of noisture. Use explosion-proof fittings on conduit runs which
enter the sunp. Install and connect punp and float, power and contro
cables. Adjust float switches to operate at the el evati ons shown on the
dr awi ngs.

.1.8.1 Wet Well Connecti ons

Al'l conductors fromthe wet well to the junction box enclosure shall be
installed without splice.

.1.8.2 Sensors

Fl oat | evel switches shall be supported fromone vertical colum. The
sensors shall be supplied with sufficient cable to reach the junction box
encl osure.

.1.9 Spare Parts

.1.9.1 Accessories and Special Tools

Provide a conpl ete set of accessories and special tools required to erect,
handl e, dismantle, test, and nmintain the equi pment supplied.

.1.9.2 Spare Parts

Spare parts shall be identical in all respects to correspondi ng ori gi nal
equi pnent provi ded.

.1.9.3 Spare Parts Required
- One complete set of fuses, 10 fuses of each type and si ze.

- One circuit breaker auxiliary contact, when used, for each type and size
br eaker.

- One complete relay for each type provided.
- One operating coil for each size of ac contactor provided.

- One complete set of 3 pole or 2 pole stationary and novi ng cont act
assenblies for each size of ac contactor provided.
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3.

3.

- One set overload relays for each type and rating provided.
- One pilot light with lens for each type provided.

- One contactor auxiliary contact for each type provided.

2 FACTORY | NSPECTI ON AND TESTS

2.1 Gener a

After the installation is conmpleted, and at such time as the Contracting
O ficer may direct, the Contractor shall conduct an operating test for
approval . The equi pnent shall be denonstrated to operate in accordance
with the requirenents of this specification. The test shall be perforned
in the presence of the Contracting O ficer. The Contractor shall furnish
all instruments and personnel required for the tests, and the Government
will furnish the necessary electric power.

. 2.2 Dupl ex Punp Panel Test

G ve each item of equi pment supplied a routine functional test and al so
other tests specified. The punp panel shall not be shipped until it has
been inspected at the factory by the Contracting Oficer. Before shipnent
fromthe factory and also after final field installation check the
operation and adjustnent of all control devices, accessories and indicating
| anps. These checks shall be nmade at rated voltage with power supplied to
the control power circuit. Verify that adjustable devices are set in
accordance with manufacturer's recomendati ons before shipment. Provide a
list of the recomended device settings for shipment with the contro

panel and O&M manual s for future reference.

-- End of Section --
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SECTI ON 16375

PONER DI STRI BUTI ON EQUI PMENT

PART 1 CGENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS
ANSI C2 (1997) National Electrical Safety Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMA) STANDARDS

NEMA AB 1 (1993) Mblded Case Circuit Breakers and
Mol ded Case Switches

NEMA | CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) I ndustrial Control Devices,
Controllers and Assenblies

NEMA | CS 3 (1993) I ndustrial Systens

NEMA | CS 4 (1983) I ndustrial Control and Systemns
Term nal Bl ocks

NEMA | CS 6 (1993) Enclosures for Industrial Controls
and Systens

NEMA PB 1 (1990) Panel boar ds

NEMA PB 2 (1989) Deadfront Distribution Sw tchboards

NEMA PB 2.1 (1991) Handling,Installation, Operation,

and Mi nt enance of Dead-Front Sw tches
Rated 600 Volts or Less

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1996) National Electrical Code

UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL 03 (1995 with Quarterly Suppl enents)
El ectrical Construction Materials
Directory
UL 67 (1993; Rev thru Dec 1993) Panel boards
UL 98 (1994, Rev Feb, 1995) Encl osed and

Dead- Front Swi tches
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UL 198C (1986; Rev thru Jun 1993)
Hi gh-1nterrupting-Capacity Fuses,
Current-Limting Types

UL 198H (1988; Rev thru Nov 1993) C ass T Fuses
UL 467 (1993) G oundi ng and Bondi ng Equi prent
UL 489 (1991; Rev thru Jun 1995) Mol ded- Case

Circuit Breakers and Circuit-Breaker
Encl osur es

UL 506 (1994; Rev Jul 1994) Specialty Transforners
UL 845 (1995) Motor Control Centers

UL 508 (1993) Industrial Control Equi pnent

UL 869A (1993; Rev Apr 1994) Reference Standard

for Service Equi pnent

UL 891 (1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

UL 943 (1993; Rev thru Jan 1995) G ound-Fault
Circuit Interrupters

.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Spare Parts Data; FIO

The manufacturer's spare parts data shall be included in the instruction
manual s and correlated with the respective item of equipnent included as a
component part of the switch assenbly. Spare parts data shall include the
list of recomended spare parts published by the manufacturer of the

equi pment. The source of supply shall be indicated along with the current
cost of recomrended spare parts. Spare parts data is not required for
Government furni shed equi pnent. See paragraph: Spare Parts.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA
Shop drawi ngs shall be submtted for approval and shall consist of a
complete list of equipnent and materials, including manufacturer's
descriptive and technical data; catal og cuts; and any special installation

instructions that may be required. Shop draw ngs shall be submtted for
all materials and equi pment specified.

El ectrical Draw ngs; GA
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A one-1line diagram of each panel board shall be provided. |In addition, the
Contractor shall provide an interface equi pnent connection diagramthat
shall show all conduit and wiring between the ATS, primary service, standby
servi ce, alarm annunci ator and generator fuel transfer equi pment. Device
and namepl ate nunbers and item nunbers shown on the |list of equipnment and
mat erials shall appear on draw ngs wherever the item of equi pment or

mat eri al appears. The interconnection diagram shall show interl ocking
provi sions and cautionary notes, if any. Operating instructions shall be
shown on the interconnection diagramor separately, at the discretion of
the Contractor. The Contractor shall adapt the manufacturer's approved
operating instructions for the ATS fromthe Government furnished manual s
and they shall be laninated in plastic and permanently secured to the

cabi net where the operator can see them The one-line diagramshall be
lami nated in plastic and permanently secured to the inside of the front
encl osure door. Unless otherw se approved, the one-line and el enentary or
schemati c di agrams shall appear on the same draw ng.

SD- 07 Schedul es
Equi prent and Materials; GA
A conplete list of equipment and materials proposed, containing an adequate
description of each separate item of equi pment or materials reconmended for
approval , shall be furnished. The quantity of each item described shall be
i ndi cat ed.

SD- 13 Certificates

UL Publications; FIO

The label or listing of the Underwiters Laboratories Inc., will be
accepted as evidence that the materials or equi pment conformto the
appl i cabl e standards of that agency. |In lieu of this |abel or listing, the

Contractor shall subnit a statement froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have been
tested in accordance with required procedures and that the materials and
equi pment conply with all contract requirenments. However, materials and
equi pnment installed in hazardous | ocations nust bear the UL | abel unless
the data submitted fromother testing agency is specifically approved in
writing by the Contracting O ficer.

Non- UL Publications; FIO

For ot her than equipnent and materials specified to conformto UL
publications, a manufacturer's statement indicating conplete compliance
with the applicable Federal Specification, or standard of ASTM NEMA, or
ot her commercial standard, is acceptable.

Certificate of Conpliance; FIO

Certificates of conpliance will be accepted as proof of conpliance when
equi pnrent or materials are required to conformto UL standards, or to be
manuf act ured and/or tested by NEMA standards. Such certificates are not
required if manufacturer's published data submitted and approved reflect a
UL listing or conformance with applicable publications of the NEMA

O herwi se, evidence of a UL listing, or conformance with applicabl e NEVA
standards, shall be submitted, as appropriate. Proof of the listing by the
UL, or conformance with the applicable publications of the NEMA, does not
relieve the Contractor of conpliance with other provisions of these
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speci fications.
SD- 18 Records
GUARANTEE; FI O

The equi pnent furni shed under this section shall be guaranteed agai nst
defective material, design, and workmanship for the period of one (1) year
fromthe date of acceptance. Upon receipt of notice fromthe Governnent of
failure of any part of the guaranteed equi prment during the guarantee
period, new replacenent parts shall be furnished and installed promptly by
the Contractor at no cost to CGovernment.

SD-19 Operation and Mii ntenance Manual s
Instruction Manuals; FIO

Si x copies of instruction manuals shall be furnished within 7 cal endar days
following the completion of factory tests and shall include assenbly,
installation, operation and mai ntenance instructions, spare parts data

whi ch provide supplier nane, current cost, catal og order nunber, and a
reconmended |ist of spare parts to be stocked and docunents submitted and
approved. Manuals shall also include data outlining step-by-step
procedures for system startup and operation, and a troubl eshooting guide
which |ists possible operational problenms and corrective action to be
taken. A brief description of all equipnent and their basic operating
features shall also be included. Docunments shall be bound in a suitable

bi nder adequately marked or identified on the spine and front cover. A
tabl e of contents page shall be included and marked with pertinent contract

information and contents of the manual. Tabs shall be provided to separate
di fferent types of docunments, such as catal og ordering information
drawi ngs, instructions, and spare parts data. |Index sheets shall be

provi ded for each section of the manual when warranted by the quantity of
document s included under separate tabs or dividers. Three additional
copi es of the instruction manuals shall be submitted within 30 cal endar
days foll owi ng the approval of the manuals. Instruction Manuals are not
required for Government furnished equi pnent.

PART 2 PRODUCTS

2.

2.

1 GENERAL
1.1 St andard Pr oduct

Mat eri al and equi pnment shall be a standard product of a nmanufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at least 5 years
prior to bid opening. The experience use shall include applications of
equi pment and materials under simlar circunstances and of the sanme design
and rating as the equi pment specified.

1.2 I dentification Nanepl ates

Major itens of electrical equipnent and mj or conponents shall be
permanently marked with an identification name to identify the equi pnent by
type or function and specific unit nunmber as indicated. Unless otherw se
specified, all identification naneplates shall be made of |ami nated plastic
in with black outer layers and a white core. The material shall be
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el ectrically non-conducting, abrasion resistant and good for tenperatures
up to 160 degrees F. Edges shall be chanfered. Plates shall be fastened
wi th bl ack-finished round-head drive screws or approved nonadhesive netal
fasteners. When the nanmeplate is to be installed on an irregul ar shaped
obj ect, the Contractor shall devise an approved support suitable for the
application. 1n all instances, the naneplate shall be installed in a
conspi cuous |l ocation. At the option of the Contractor, the equi prment
manuf act urer's standard enbossed naneplate material with black paint-filled
letters may be furnished in lieu of lamnated plastic. The foll ow ng

equi pnent, as a mininum shall be provided with identification nanepl ates:

M ni num 1/ 4-Inch H gh Letters M ni num 1/ 8-1nch H gh Letters
Automatic Transfer Switches Control Power Transformers
Panel boar ds Control Devices (Rel ays,
Starters Contactors, etc.)

Safety Switches,
Transformers

Equi prent Encl osur es
Swi t chboar ds

.1.3 Code Conpli ance

The installation shall conply with the requirements and recommendati ons of
NFPA 70 and ANSI C2.

.1.4 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangement
of equi pment, conduit, and wiring. The Contractor shall beconme faniliar
with all details of the work and verify all dinensions in the field so that
the outlets and equiprment will be properly | ocated and readily accessible.
If any conflicts occur necessitating departures fromthe draw ngs, details
of and reasons for departures shall be submitted and approved prior to

i mpl erenti ng any change.

.1.4.1 Rel ocation of Electrical Service

The contractor shall coordinate the relocation of the electric service with
the Electric Power Conpany that provides electric service to the Lock and
Dam The Contractor shall pay all costs for relocation of the electric
service including any charges payable to the El ectrical Power Conpany.

. 1.5 Verification of Dinensions

The Contractor shall beconme fanmiliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting Oficer of any

di screpancy or conflicts before perform ng any work.

.1.6 Manual s for Governnent Furni shed Equi prent

Installati on and Operation Manuals for the generator, annunciator, and ATS
will be provided to the Contractor by the Governnent. See also SECTI ON
REMOVALS, TEMPORARY W RI NG AND GOVERNMENT- FURNI SHED EQUI PMENT f or equi prment
nodel nanmes and manuf acturer.

.2 MATERI ALS

Mat erial s and equi prent shall be installed in accordance with
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reconmendati ons of the manufacturer and as shown. Materials and Equi pnent
shall conformto the respective publications and other requirenments
specified below. Materials and equi pment not l|isted bel ow shall be as
specified el sewhere in this section.

2.1 Fuses

a. Cartridge Fuses. Nonrenewable, dual elenment, tinme lag type, UL 198.
b. Current Limting Fuses. UL 198C and UL 198H.

. 2.2 Circuit Breakers

Mol ded- Case Circuit Breakers. NEMA AB 1 and UL 489. Circuit breakers
shall be bolt-on type, nolded case breakers, and shall have voltage,
current, and interrupting ratings as indicated. Single-pole breakers shal
be full nodule size; two poles shall not be installed in a single nodule.
Mul ti pol e breakers shall be of the common-trip type having a single
operating handle but for sizes of 100 anperes or |ess may consist of

si ngl e-pol e breakers permanently factory assenbled into a multipole unit
having an internal, mechanical, nontanperable conmon trip nechani sm and
external handle ties. Breakers shall have interchangeabl e, adjustable
magnetic, trips in 225 anperes frame and |larger. Breakers equipped with
ground fault interrupters shall have ground fault class, interrupting
capacity, and voltage and current ratings indicated.

.2.2.1 Circuit Breaker Lockout/Tagout requirements

a. The Contractor shall provide | ockouts for all new circuit breakers and
the Contractor shall provide |ockouts for all Government furnished circuit
breakers except those located in MCC1. All Governnment furnished circuit
breakers are manufactured by Square D Comnpany.

b. The Contractor shall supply a Lockout Station to the Contracting
O ficer, specifically a Ten Lock Station with conmponents.

c. The Contractor shall supply one(1) Lockout Sign to the Contracting

O ficer for each switchboard or panel board including MCCL. Sign shal

read; "CAUTI ON LOCKOUT BEFORE DO NG MAI NTENANCE" M ni mum si ze shall be 5"x
7" Black lettering on Yellow Vinyl.

.2.3 Ground Fault Interrupters

UL 943, Class Aor B

. 2.4 Panel boar ds

NEMA PB 1 and UL 67. Lighting and appliance power feeder, and distribution

panel boards, Cass 1, type as specified. Wll-nmunted panel boards shal

not exceed 78 inches in height, and shall be mobunted such that the hei ght

of the top operating handl e does not exceed 6 feet 6 inches fromthe floor.
Fl oor - nount ed di stribution panels shall not exceed 92 inches in height.

Door |ocks shall be keyed alike. Nameplates shall be as approved.

Directories shall be typed to indicate | oads served by each circuit and

mounted in a hol der behind a clear protective covering.

.2.5 Instruments, Electrical Indicating

ANS| C309. 1.
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2.2.6 Mot or Controls and Motor Control Centers

NEMA ICS 1, NEMA ICS 2, NEMA ICS 3, NEMA ICS 4 and NEMA ICS 6, and UL 508
and UL 845.

2.2.7 Servi ce Equi prent
UL 869.
2.2.8 Swi t chboard, Dead Front Distribution
NEMA PB 2 and UL 891.
2.2.9 Groundi ng and Bondi ng Equi prment
UL 467. See also SECTION: LOCK ELECTRI CAL WORK
2.2.10 Servi ce Entrance Swi tchboard

Swi t chboard shall be freestanding and shall conformto NEMA PB2 and UL 891
A hinged front panel suitable for nounting meters and sockets on the front
shall be provided. The front panel shall be equipped with utility sealing
provisions. Unit shall accommbdate current transforners furnished by power
company (Northern States Power Conpany). Contractor shall install power
company furnished neter sockets and current transformers. Power conpany
will provide neter wiring. The swi tchboard di nensions shall not exceed the
fol I owi ng maxi mum di mensi ons: 90 i nches high, 30 inches w de, and 15 inches
deep. The metering conpartment and switchboard shall conply with al
requi rements of the power conpany. The unit shall have nininumratings of
480/ 277 VAC, 800A, 3 phase, 4 wire, with short circuit interrupting
capacity not less than 22,000 Anperes RMS Sym

2.2.11 Mot or Contr ol

Each nmotor or group of motors requiring a single control and not controlled
froma notor-control center or starters specifically noted in this section
shal |l be provided under other sections of these specifications with a
suitable controller and devices that will performthe functions as
specified for the respective notors. Each notor of 1/8-HP or |arger shal
be provided with thermal overload protection. Polyphase notors shall have
overl oad protection in each ungrounded conductor. The overload protection
devi ce shall be provided either integral with the motor or controller, or
shall be nounted in a separate enclosure. Unless otherw se specified, the
protective device shall be of the manually reset type. Single or

doubl e-pol e tunbl er switches specifically designed for alternating-current
operation only may be used as manual controllers for single-phase notors
having a current rating not in excess of 80 percent of the switch rating.
Aut omati c control devices such as thernostats, float or pressure swtches
may control the starting and stopping of nmotors directly, provided the
devi ces used are designed for that purpose and have an adequate horsepower
rating. Wen the automatic-control device does not have such a rating, a
magnetic starter shall be used, with the automatic-control device actuating
the pilot-control circuit. Wen conbinati on manual and automatic-contro
is specified and the automatic-control device operates the notor directly,
a doubl e-throw, three-position tunbler or rotary switch shall be provi ded
for the manual control. When the automatic-control device actuates the
pilot control circuit of a magnetic starter, the latter shall be provided
with a three-position selector switch narked HAND- OFF- AUTOVATI C
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Connections to the selector switch shall be such that only the nornal
automatic regulatory control devices will be bypassed when the switch is in
the Manual position; all safety control devices, such as |ow or

hi gh- pressure cutouts, high-tenperature cutouts, and notor-overl oad
protective devices, shall be connected in the motor-control circuit in both
the Manual and the Automatic positions of the selector switch. Contro
circuit connections to any HAND- OFF- AUTOVATI C switch or to nore than one
automatic regulatory control device shall be nade in accordance with wring
di agram approved by the Contracting O ficer unless such diagramis included
on the drawings. All controls shall be 120 volts ac, unless otherw se

i ndi cat ed.

a. Conbination Starters. Combination starters shall be full-voltage
magnetic starters, three-pole non-reversing, rated for 480 volts ac,
NEMA size 1 mininmum Starters shall be provided with 480-120 volt
control power transforners and heavy duty, oiltight pilot and control
devi ces.

b. Punps. Conbination starters in NEMA 12 encl osures shall be
provided for punmps in the Central Control Station Building and in the
O d Central Control Station Building as indicated on the draw ngs.

.2.12 Transforners

Dry-Type Utilization Transforners. UL 506 as nodified herein. Utilization
transformers shall be general - purpose dry-type in an indoor enclosure.
Singl e or three-phase transformers shall have not | ess than two w ndi ngs
per phase. Use of dry type transformers is linmted to 500 kVA maxi num

Use of auto-transformers is not allowed. Full-capacity NEMA standard taps
shall be provided in the high-voltage winding. "T" connected transforners
may be provided in the range of 15 kVA and | ess.

a. Three-phase Transforners. Three-phase transforners shall be dry
type, with 220 C insul ati on system and desi gned for full |oad operation
at a maxi mum tenperature of 80 C above a 40 C anbient.

b. Transformer Sound Levels. Transformers with sound levels with
sound levels greater than 50 dBs shall be installed on resilient,
vi bration-isolating nountings to prevent anplification of sound.
Transformers shall have sound | evel s tested and guaranteed by the
manuf act urer not to exceed the foll ow ng:

Tr ansf or mer Aver age Sound
Rat i ng, kVA Level, Decibels
0-9 40
10- 50 45
51-150 50
151- 300 55
301- 500 60

PART 3 EXECUTI ON

3.

3.

1 I NSTALLATI ON

1.1 Pai nting and Fi ni shing
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3.1.1.1 Field Painting

Ferrous surfaces shall be cleaned and painted. Surfaces to be painted

shall be free of all oil, grease, welding slag and spatter, mll scale,

del eterious corrosion, dirt and other foreign substances. Painting shal

i nclude at | east one coat of rust-inhibiting priner and one coat of finish
enanel. The rust-inhibiting primer shall be applied to a clean, dry
surface as soon as practicable after cleaning. Painting shall be

manuf acturer's standard material and process except that the total dry film
t hi ckness shall be not less than 2.5 mils. Color of the finish coat may be
the manufacturer's standard color, if approved, or an approved ANSI 61 G ay.
The finish shall be free fromruns, sags, peeling or other defects.

3.1.1.2 Fact ory Coat

Fi el d-applied paint on exposed surfaces shall be provided under SECTI ON
PAI NTI NG, GENERAL.

3.1.2 Swi t chboard

The switchboard shall be installed as indicated and in accordance wth
approved manufacturer's instructions.

3.1.3 Test s

After the building and | ock-wiring-systeminstallation is conpleted, and at
such tine as the Contracting O ficer may direct, the Contractor shal
conduct an operating test for approval. The equi prent shall be
demonstrated to operate in accordance with the requirements of this
specification. The test shall be performed in the presence of the
Contracting O ficer. The Contractor shall furnish all instruments and
personnel required for the tests, and the Governnent will furnish the
necessary el ectric power.

3.1.3.1 Automatic Transfer Switch

The Contractor shall denonstrate that all features of the
Government - furni shed automatic transfer switch are operational and properly
interface with the Governnent-furni shed generator and controls.

3.1.3.2 Gener at or

The Contractor shall provide the services of a ONAN manufacturers

aut hori zed field service engineer to supervise the start-up and testing of
t he Government-furni shed generator, its auxiliary equipnent, controls and
the automatic transfer switch.

3.1.3.3 Swi t chboard MDP-1

The Contractor shall denonstrate that all features of the
Gover nment - furni shed swi tchboard are operational and nake any corrections
necessary to bring it into conpliance.

3.2 SPARE PARTS
Spare parts do not apply to Government-furni shed equi pnrent. Provide a
compl ete set of accessories and special tools required to erect, handle,

dismantl e, test, and maintain electrical system apparatus. Spare parts
shall be identical in all respects to correspondi ng original equi pment
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provi ded. Spare parts required include:

a. One conplete set of fuses, 10 fuses of each type and si ze.

b. One circuit breaker auxiliary contact, when used, for each type and
si ze breaker.

One conplete relay for each type provided.

C.

d. One operating coil for each size of ac contactor provided.

e. One conplete set of 3 pole or 2 pole stationary and novi ng cont act
assenblies for each size of ac contactor provided.

f. One set overload relays for each type and rating provided.

g. One pilot light with lens for each type provided.

h. One contactor auxiliary contact for each type provided.

i

Twel ve one-quart containers of finish paint for electrical
equi pnent (outside surface)

-- End of Section --
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PART 1 CGENERAL

1.

1 REFERENCES

SECTI ON 16416

LOCK ELECTRI CAL WORK

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS

ANS| C2

ANS| C80. 1

ANS| C119.1

ANS| C135. 30

(1997) National Electrical Safety Code
(1990) Rigid Steel Conduit - Zinc Coated

(1986) Seal ed Insul ated Underground
Connector Systens Rated 600 Volts

(1988) Zinc-Coated Ferrous G ound Rods for
Over head or Underground Line Construction

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 36/ 36M

ASTM A 48M

ASTM A 123 E1 Rev A

ASTM A153/ A153M

ASTM B 8

ASTM B 117

ASTM B 174

ASTM C 478 Rev A

ASTM D 709

ASTM D 1654

ASTM D 2447

(1996) Structural Steel
(1994) Gray Iron Castings

(1989) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

(1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1995) Ssalt Spray (Fog) Testing

(1995) Bunch-Stranded Copper Conductors
For Electrical Conductors

(1995) Precast Reinforced Concrete Manhol e
Sections

(1992) Lami nated Thernmpsetting Materials
(1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi ronment s

(1995) Polyethylene (PE) Plastic Pipe,

Schedul es 40 and 80 Based on Cutsi de
Di anet er
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I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 142 (1991) Recommended Practice for G ounding
of Industrial and Conmercial Power Systens

| EEE 383 (1974 R 1992) Type Test of Cass 1E
Electric Cables, Field Splices, and
Connections for Nucl ear Power Cenerating
Stations

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCOCI ATI ON ( NEMA) STANDARDS

NEMA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and Cable
Assenbl i es

NEMA FG 1 (1993) Fiberglass Cable Tray Systens

NEMA | CS 1 (1993) Industrial Control and Systens

NEMA | CS 2 (1993) Industrial Control Devices,
Controllers and Assenblies

NEMA | CS 3 (1993) Industrial Systens

NEMA | CS 4 (1993) Industrial Control and Systens
Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Controls and Systens
Encl osures

NEMA KS 1 (1990) Encl osed and M scel | aneous
Di stribution Equi pment Switches (600 Volts
Maxi nmum

NEMA MG 1 (1987) Mbdtors and Cenerators

Incl Rev 1

NEMA CS 1 (1989) Sheet-Steel Qutlet Boxes, Device

Boxes, Covers, and Box Supports

NEMA RN 1 (1989) Polyvinyl-Chloride (PVC) Externally
Coated Rigid Steel Conduit and
Internmedi ate Metal Conduit

NEMA TC 2 (1990) Electrical Plastic Tubing (EPT) and
Condui t (EPC-40 and EPC- 80)

NEMA TC 6 (1990) PVC and ABS Plastic Uilities Duct
for Underground Installation

NEMA VE 1 (1991) Metallic Cable Tray Systens

NEMA WC 7 (1988) Cross-Linked-Thernosetting-

(1 CEA S-66-524) Pol yet hyl ene I nsul ated Wre And Cabl e For

The Transm ssion And Distribution of
El ectrical Energy

NEMA WC 8 (1988) Et hyl ene- Propyl ene- Rubber -1 nsul at ed

16416 - 5 DACWB7- 00- B- 0015



(I CEA S-68-516) Wre and Cable for the Transm ssion and
Di stribution of Electric Energy

NEMA WD 1 (1983; R 1989) General Requirenents for
Wring Devices

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1996) National Electrical Code (NEC)
NFPA 101 (1994) Code for Safety to Life fromFire

in Buildings and Structures

UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL 03 (1996) Electrical Construction Mterials
Directory

uL 1 (1993; Rev thru Jan 1995) Flexible Metal
Condui t

UL 5 (1995) Surface Metal Raceways and Fittings

UL 6 (1993) Rigid Metal Conduit

UL 20 (1995) Ceneral -Use Snap Switches

UL 44 (1991; Rev thru Jan 1995) Rubber -1 nsul at ed
Wres and Cabl es

UL 50 (1992; Rev thru Nov 1994) Encl osures for
El ectrical Equi prment

UL 67 (1993; Rev thru Dec 1993) Panel boards

UL 83 (1991; Rev thru Oct 1994)

Thernopl astic-1nsul ated Wres and Cabl es

UL 94 (1991; Rev thru Apr 1995) Tests for
Flammability of Plastic Materials for
Parts in Devices and Appliances

UL 98 (1994; R Feb 1995) Encl osed and Dead- Front
Swi t ches

UL 198B (1995) Class H Fuses

UL 198C (1986; Rev thru Jun 1993)

Hi gh-1nterrupting-Capacity Fuses,
Current-Limting Types

UL 198D (1995) Class K Fuses
UL 198E (1988; Rev Jul 1988) C ass R Fuses
UL 198G (1988; Rev May 1988) Fuses for

Suppl ementary Overcurrent Protection
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UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

UL

198H

198L

360

467

486A

486B

486C

489

497

498

506

508

510

512

514A

514B

514C

542

651

651A

674

698

(1988; Rev thru Nov 1993) C ass T Fuses
(1995) D-C Fuses for Industrial Use

(1986; Rev thru Dec 1994) Liquid-Tight
Fl exi bl e Steel Conduit

(1993) Groundi ng and Bondi ng Equi prment
(1991; Rev Oct 1991) Wre Connectors and

Sol dering Lugs for Use with Copper
Conduct ors

(1991; Rev thru Apr 1992) Wre Connectors
or Use with Al um num Conductors

(1991; Rev thru Sep 1992) Splicing Wre
Connectors

(1991; Rev thru Jun 1995) Mol ded- Case
Circuit Breakers and Circuit-Breaker
Encl osur es

(1995) Protectors for Paired Conductor
Comuni cation Circuits

(1991; Rev thru Oct 1994) Attachment
Pl ugs and Recept acl es

(1994; Rev Jul 1994) Specialty Transforners
(1993) Industrial Control Equi pnent

(1994) Insul ating Tape

(1993) Fusehol ders

(1991; Rev Apr 1995) Metallic CQutlet Boxes

(1992; Rev thru Apr 1995) Fittings for
Conduit and Qutlet Boxes

(1988; Rev Apr 1995) Nonnetallic Qutlet
Boxes, Fl ush-Devi ce Boxes, and Covers

(1994) Lanphol ders, Starters, and Starter
Hol ders for Fluorescent Lanps

(1989; Rev thru Dec 1989) Schedule 40 and
80 Rigid PVC Conduit

(1995) Type EB and A Rigid PVC Conduit and
HDPE Condui t

(1994; Rev Jul 1995) Electric Mtors and
CGenerators for Use in Division 1 Hazardous
Cl assified) Locations

(1995) Industrial Control Equipnent for
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Use in Hazardous (C assified) Locations

uL 719 (1985; Rev thru Dec 1994)
Nonnet al | i c- Sheat hed Cabl es

uL 797 (1993; Rev May 1995) Electrical Metallic
Tubi ng

UL 817 (1994; Rev thru Aug 1994) Cord Sets and
Power - Suppl y Cords

UL 844 (1995) Electric Lighting Fixtures for Use
i n Hazardous (C assified) Locations

UL 845 (1995) Motor Control Centers

UL 857 (1994) Busways and Associated Fittings

UL 869A (1993; Rev Apr 1994) Reference Standard
for Service Equi pnent

UL 870 (1995) Electrical Wreways, Auxiliary
CGutters and Associated Fittings (7th Ed.)

UL 943 (1993; Rev thru Jan 1995) G ound-Fault
Circuit Interrupters

UL 1004 (1994) Electric Mtors

UL 1025 (1980) Electric Air Heaters

(2nd Ed.; Dec 3, 1991 and Bull eti ns)

UL 1042 (1994) Electric Baseboard Heating
Equi prent (3rd Ed.)

UL 1277 (1996) Electrical Power and Control Tray
Cables with Optional Optical-Fi ber Menbers

UL 1569 (1995) Metal -Cl ad Cabl es
(2st Ed.; May 1996 and Bull etins)

.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Contractor's Data; FIO

The Contractor shall subnmit the follow ng types of data to suppl enent the
manuf acturer's data and drawi ngs and the Contractor's draw ngs.

Certifications: Certifications shall be submtted when specified or
required, Certified Factory and Field Test Reports, and Certificates
of Conpliance may be subnmitted in lieu of other proofs of conpliance
wi th these contract provisions.
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Certified Field Test Reports: Field tests shall be nmade and test
reports shall be witten and certified by the Contractor to the
Contracting Officer. Field tests shall include cable, operational
and resistance-to-ground tests.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA

Shop drawi ngs shall be submtted for approval and shall consist of a
complete list of equipnent and materials, including manufacturer's
descriptive and technical data; catalog cuts; and any special installation
instructions that may be required. Shop drawi ng shall be submitted for all
mat eri al s and equi prent specified. Draw ngs shall show applicable

schemati ¢ di agrams; equi prent | ayout and anchorage; and conduit and cable
tray runs, anchorage, and support.

Contractor's Draw ngs; GA

The Contractor shall subnmit drawi ngs as required to suppl ement contract
drawi ngs, manufacturer's data and draw ngs, and Contractor's data to
demonstrate conpliance with applicable contract requirements. Draw ngs
shall be di nensioned or scaled to show the relative arrangenent and
mounting details of the equipnent or equi pment assenbli es.

SD- 07 Schedul es
Equi prrent and Materials; FIO
A conplete item zed listing of equipnment and material s proposed for
i ncorporation into the work shall be submtted. Each such item zation
shall include an item nunber, the quantity of itenms proposed, and the nane
of the manufacturer of each item

SD- 13 Certificates

UL Publications; FIO

The label or listing of Underwiters Laboratories, Inc., will be accepted
as evidence that the materials or equipnent conformto the applicable
standards of that agency. |In lieu of this label or listing, the Contractor

shall subnmit a statement froma nationally recognized, adequately equi pped
testing agency indicating that the itens have been tested in accordance
with required procedures and that the materials and equi pment conply with
all contract requirenents. However, materials and equipnent installed in
hazardous | ocati ons nust bear the UL | abel unless the data submtted from
other testing agency is specifically approved in witing by the Contracting
Oficer.

Certificates of Conpliance; FIO

Certificates shall be prepared by the manufacturers when the manufacturer's
publ i shed data or drawi ngs do not indicate conformance with other

requi rements of these specifications.

Certified Factory Test Reports; FIO

Certified factory test reports shall be subnitted when manufacturers
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performroutine factory tests nornmally performed by the manufacturer,
including tests required by standards listed in paragraph: APPLI CABLE
PUBLI CATI ONS.

GUARANTEE; FI O

The equi pnent and materials furnished under this section shall be
guar ant eed agai nst defective material, design, and workmanship for the
period of one (1) year fromthe date of acceptance. Upon receipt of notice
fromthe governnent of failure of any part of the guaranteed equi prment
during the guarantee period, new replacenent parts shall be furnished and
installed promptly by the Contractor at no cost to the Government.

Non- UL Publications; FIO

For ot her than equipnent and materials specified to conformto UL
publications, a manufacturer's statement indicating conplete conmpliance
with the applicable standard of ASTM NEMA, or other commercial standard,
i s acceptable.

SD- 14 Sampl es
Sampl es and Schedul es; FI O

Sampl es and Schedul es shall be submitted in accordance with Paragraph:
PRODUCTS of this Section.

SD-19 Operation and Mi ntenance Manual s
Instruction Manuals; FIO

Si x copies of instruction manuals shall be furnished within 7 cal endar days
following the completion of operational tests and shall include assenbly,
installation, operation and mai ntenance instructions, spare parts data

whi ch provides supplier name, current cost, catal og order nunber, and a
reconmended |ist of spare parts to be stocked and all docunents previously
subnitted and approved. Manuals shall also include data outlining

st ep- by-step procedures for systemstartup and operation, and a

troubl eshooti ng gui de which lists possible operational problens and
corrective action to be taken. A brief description of all equipnent and
their basic operating features shall also be included. Docunents shall be
bound in a suitabl e binder adequately marked or identified on the spine and
front cover. A table of contents page shall be included and marked with

pertinent contract information and the contents of the manual. Tabs shal
be provided to separate different types of docunments, such as catal og
ordering information, draw ngs, instructions, and spare parts data. |ndex

sheets shall be provided for each section of the manual when warranted by
the quantity of documents included under separate tabs or dividers. Three
addi ti onal copies of the instruction manuals shall be submitted within 30
cal endar days follow ng the approval of the manuals.

PART 2 PRODUCTS

2.1 GENERAL

Items of the sane classification shall be identical including equipnent,
assenblies, parts, and conmponents.
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1.1 Hazar dous Locati ons

Wring and equi prrent in |ocations indicated shall be of the classes,
groups, divisions, and suitable for the operating tenperature; all as

i ndicated. Paint storage room 115 in the Central Control Station Building
(CCS) shall be classified as Class I, Division 2, Goup D. Gasoline tanks
and di spensi ng equi pnent area shall be classified area and neet all the
requi rements of NFPA 70.

.1.2 Preventi on of Corrosion

Metallic materials shall be protected agai nst corrosion as specified.

Al umi num shall not be used in contact with earth or concrete. Ferrous
net al hardware shall be hot-dip gal vani zed in accordance with ASTM A 123
and ASTM A 153.

.1.3 St andard Products

Mat eri al and equi pnent shall be a standard product of a nmanufacturer

regul arly engaged in the manufacture of the product and shall be
essentially duplicate items that have been in satisfactory use for at |east
5 years prior to bid opening.

.1.4 I dentification Nanepl ates

Maj or itens of electrical equipnent and mej or conponents shall be
permanently marked with an identification nanmeplate to identify the

equi pment by type or function and specific unit number as indicated.
Nanepl at e desi gnation shall be in accordance with the nanes shown on the
dr awi ngs.

.2 MATERI ALS AND EQUI PMENT
. 2.1 Wor kmanshi p

Mat erials and equi prent shall be installed in accordance with
recommendati ons of the manufacturer and as shown.

.2.2 Publ i cati ons

Mat erial s and equi pnment shall conformto the respective publications and
ot her requirements specified below. Mterials and equi pnment not |isted
bel ow shall be as specified el sewhere in this Section.

.2.3 Wre and Cabl es

All wire and cable shall have anneal ed copper conductors. All conductors
shall be Class B stranded per ASTM B 8, unl ess otherw se noted. Al unm num
conductors shall not be allowed. Cables shall be single conductor, unless
ot herwi se not ed.

.2.3.1 Low Vol t age Cabl es

Low vol t age cabl es shall utilize either ethyl ene-propyl ene-rubber (EPR)

i nsul ation conformng to NEMA WC 8, or Cross-Linked-Pol yethyl ene (XLPE), or
pol yvinyl chloride (PVC) insulation conforming to UL 83; all as indicated
on the drawi ngs or as specified herein.

.2.3.2 Groundi ng Cabl es
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Groundi ng cabl es shall be bare, except where installed in conduit with
associ at ed phase conductors. Insul ated groundi ng cables shall be rated 600
volts and shall have green colored insulation of the same material as the
associ at ed phase conductors. Bare cables shall be ASTM B 8 soft-drawn

unl ess ot herw se indicated; alum numis not acceptable.

.2.3.3 Cord Sets and Power - Supply Cords

UL 817.

.2.4 Cabl e Trays

NEMA VE 1 for netallic cable trays.

.2.5 Connectors for Low Voltage Cabl es

UL 486A for copper conductors; and ANSI C119.1 for seal ed insul ated
connect or s.

.2.6 Cast Iron

ASTM A 48, Class 30B, mininum

2.7 Concrete

Concrete shall be 2500 psi at 28 days as specified in SECTI ON: CONCRETE FOR

BUI LDI NG CONSTRUCTI ON.  Duct liner shall be of monolithic construction.

VWhere a connection is nmade to an existing duct line, the concrete

encasenment shall be well bonded or doweled to the existing encasenent.

.2.8 Conduit and Fittings

a. Liquidtight Flexible Steel Conduit: UL 360

b. Rigid Steel Conduit: ANSI C80.1 and UL 6, hot dipped gal vani zed.

c. Electrical Metallic Tubing (EMI): UL 797.

d. PVC Coated Rigid Steel Conduit: NEMA RN 1. All conponents and
accessories for this type of raceway system shall be provided by one
manuf act urer.

e. Surface Metal Raceways: UL 5.

f. Conduit Qutlets and Fittings, Steel: NEMA FB 1 and UL 514.

g. Miltioutlet Assenbly: UL 5.

h. Conduit Coati ngs:

Plastic Resin System NEMA RN 1, Type A-40.
Epoxy System NEMA RN 1, Type A-40.
i. PVC Conduit: NEMA TC 2 and NEMA TC 6

.2.9 Connectors, Wre Pressure

UL 486A.
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2.2.10 Duct and Conduit Caul ki ng Compound

Compounds for sealing ducts and conduit shall have a putty-1like consistency
wor kable with the hands at tenperatures as low as 35 F, shall not slunp at
a temperature of 300 F, and shall not harden materially when exposed to the
air. Compounds shall readily calk or adhere to clean surfaces of asbestos-
cement, fiber, or plastic ducts; netallic conduits or conduit coatings;
concrete, masonry, or |ead; any cable sheaths, jackets, covers, or
insulation materials; and the common netals. Conpounds shall forma sea

wi t hout di ssol ving, noticeably changi ng characteristics, or renoving any of
the ingredients. Conpounds shall have no injurious effect upon the hands
of workmen or upon materials. Sealing conpounds shall be as manufactured
by O Z. Gedney Co. or approved equal

.2.11 Duct and Fittings, Nonnetallic Type for Installation Underground
Wal | thicknesses and fittings shall be suitable for the application or as
i ndicated. Ducts shall be single, round-bore type. Ducts shall be of the
same material when used for applications requiring the sane type of wal

thi ckness. All ducts shall be UL listed and shall bear the UL | abel.
.2.11.1 Concrete Encased

NEMA TC 6

.2.11.2 Direct Buried

NEMA TC 2

.2.11.3 Conduit Fittings

Conduit fittings shall conformto the applicable NEMA standards, except
that where NEMA standards for conduit fittings do not exist for the type of
plastic installed, fittings shall be as recomrended by the conduit
manuf act urer.

.2.12 Fittings, Cable and Conduit

UL 514A

.2.13 Fuses

a. Cartridge Fuses: Nonrenewable, dual element, tinme |lag type
UL 198B, Class H

b. Current Limting Fuses: UL 198E, C ass R

c. Plug Fuses: Tanperproof, instantaneous, tine delay, UL 198F,
maxi mum 30A.

.2.14 Mot or - dri ven Equi prent

.2.14.1 Genera

Electric notor-driven equi pnent specified under this section of the

speci fications shall be provided conplete with notors, notor starters and
controls. Electrical equipnment and wiring shall be in accordance with this

section. Electrical characteristics shall be as indicated. Mtor starters
shall be provided conplete with properly-sized thernmal-overload protection
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and ot her appurtenances necessary for the notor control indicated. Each
not or shall be of sufficient power to drive the equi pment at the specified
capacity wi thout exceeding the nanmeplate rating of the notor. Manual or
automatic control and protective or signal devices required for the
operation specified and any control wiring required for controls and

devi ces shall be provided under this section of the specifications.
.2.14.2 Mot ors, AC, Fractional and Integral Horsepower (500 HP and Small er)
NEMA MG 1 and UL 1004.

.2.15 Qut | et Boxes

a. Cast-Metal: UL 514

b. Sheet-Steel: NEMA OS 1.

c. Switch, Box, (Enclosed), Surface-npunted: UL 98.

d. Floor: UL514A

e. Nonnetallic, for Use with Nonnmetallic Wring Systems: UL 514A

.2.16 Recept acl es and Pl ugs

a. General Purpose Receptacles: UL 498, MENMA WD1.

b. Gound Fault Interrupters: UL 943, Class A or B.

c. Attachnment Plugs: UL 498.

.2.17 Splice, Conductor

| EEE 383.

.2.18 Swi t ches

a. Disconnect Switches: NEMA KS 1.

b. Snap Switches: UL 20.

.2.19 Tapes

a. Plastic Tape: UL 510.

b. Rubber Tape: UL 510.

.2.20 Term nal Bl ocks

Terni nal bl ocks for control wiring shall be nolded or fabricated type with
barrier, rated not less than 600 volts. The terminals shall be a flat
ternmi nal connector screw type, which will accept ring or spade lugs. Wres
to termnals shall be installed with spade lug termnals. Term nal points
shall be identified by a marking strip on the ternmi nal blocks. Provide at
| east 25 percent spare termnals in all junction boxes and panels requiring

installation of term nal bl ocks.

Each device to which a connection is nmade shall be assigned a device
desi gnati on, as shown on the draw ngs, or if not shown in accordance with

16416 - 14 DACWB7- 00- B- 0015



Part ICS 1-101 of NEMA ICS 1, and each device termnal to which a
connection is nmade shall be marked with a distinct term nal marking
corresponding to the wire designation used on the schematic and connecti on
di agranms. Special attention shall be given to wiring and term nal
arrangenent on the term nal blocks to pernit the individual conductors of
each external cable to be term nated on the adjacent term nal points. The
wire (term nal point) designations used on the wiring diagrams and printed
on term nal block marking strips may be according to the supplier's
standard practice; however, additional wi re and cabl e designations for
identification of renpte (external) circuits may be required. Power wres
| eavi ng control panels shall be col or coded.

2.2.21 W r eway
UL 870.
2.2.22 G oundi ng and Bondi ng

Equi prrent, UL 467. Wre, ASTM B 8, soft-drawn copper. Al connections
bel ow grade shall be exotherm cally welded. Connections above grade shal
be exothermically wel ded or connectors in accordance with UL 467 and any
ot her special requirement (such as UL approved for use with "MasterlLabel"
i ghtning protection systenms, comunications, etc.)

2.2.23 Control Rel ays

Control relays shall be of the electrically-operated, magnetically-held,
sel f-reset, machine tool type, suitable for nounting inside the contro
compartnments, and shall be 120-volt AC coils unless indicated otherw se.
Contacts shall be as indicated on the drawi ngs and shall have a contact
rating designation of A600 or N600, as required, in accordance with NEMA
I CS 2.

2.3 OTHER PRODUCTS
2.3.1 I dentification Nanepl ates
2.3.1.1 For Interior Use

Unl ess ot herwi se specified, all identification nanmeplates used indoors and
wi t hin i ndoor and outdoor encl osures shall be nade of |am nated plastic in
accordance with ASTM D 709 with bl ack outer layers and a white core. Edges
shall be chanfered. Plates shall be fastened with black-finished

round- head drive screws or approved nonadhesive netal fasteners. \When the
naneplate is to be installed on an irregul ar shaped object, the Contractor
shal | devise an approved support suitable for the application. 1In all

i nstances, the nameplate shall be installed in a conspicuous |ocation. At
the option of the Contractor, the equi pment manufacturer's standard
enbossed nanmeplate material with black paint-filled letters may be
furnished in lieu of lam nated plastic. The follow ng equi prent, as a

m ni num shall be provided with identification nanepl at es:

M ni num 1/ 4-Inch H gh Letters M ni num 1/ 8-I1nch H gh Letters
Safety Switches, Control Devices (Relays,
Equi prent Encl osur es Contactors, etc.)

2.3.1.2 For Qutdoor Use
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Nanepl ates shall be made of brass approximtely 1/32-inch thick, stanped to
provide indented letters not |less than 1/4-inch high. Indented letters
shal | be physically darkened, per the manufacturer's standard nmethod, to
permt easy reading.

a. Equi prment of the plug/connector withdrawal type shall be provided
wi th namepl ates nmounted on the renovabl e equi pnent in |ocations visible
when the equiprment is in place. Naneplates attached to cable grips of
pl ugs shall be round and secured with two stainless steel "S" hooks.

b. The nanepl ates shall be fastened to the panels and enclosures in
proper positions with brass round-head screws. Sanples of engraved
nanepl ates with a schedul e of nameplate sizes and lettering shall be
subnitted for the approval of the Contracting O ficer.

.3.2 Conduits and Fittings

a. Al conduits installed inside the CCS Building shall be EMI, unless
ot herwi se noted, 3/4-inch mnimmsize. Al outdoor conduits shall be
gal vani zed, rigid steel. Al outdoor conduits installed underground shal
be as specified below. Al other conduits shall be rigid steel, 3/4-inch
m ni mum size. All flexible conduit shall be liquidtight, flexible steel
1/ 2-inch mni mum si ze unl ess ot herw se specified.

(1) Underground Service Conductor Conduits. The conduits between the
service transformer and the service equi pment shall be PVC-coated rigid
steel .

b. Al conduit installed in Class I, Division 1 or 2 hazardous areas shal
be hot-di pped gal vani zed rigid steel with conduit seal fittings installed
where required by NFPA 70. All conduit installed in the CCS electrica
vaul t, cable trenches, nmanhol es, and crossover shall be gal vanized rigid
steel. Al conduit installed outside of the CCS Building shall be

gal vani zed rigid steel, unless indicated otherw se, 3/4-inch mninmm size.

c. Conduits shall be continuous fromoutlet to outlet and fromoutlets to
boxes with heavy duty, watertight, threaded hub connectors.

d. Al'l exposed and exterior outlet boxes and conduit bodies shall be the
cast ferrous nmetal type, threaded for rigid heavy wall conduit and provi ded
wi th gasketed covers.

e. All fittings used to connect EMI to rigid steel conduit, cast outlet
boxes, and conduit bodies shall be UL-listed, conpression type fittings.
Set screw type connectors are not permtted.

.3.3 Under gr ound Condui t

Nonencased direct-buried conduits shall be Schedule 80 PVC, type EPC-80
heavy wall. All vertical elbows shall be PVC-coated rigid steel, factory
fornmed el bows. Risers at concrete/atnmosphere interfaces shall be
PVC-coated rigid steel

.3.3.1 Requi renment s
Nunbers and sizes of conduits shall be as indicated. Conduit shall be laid
with a mninmum sl ope of 4 inches per 100 feet. Depending on the contour of

the finished grade, the high-point may be at a termnal, a nanhole, a
handhol e, or between manhol es or handhol es. Manufactured 90-degree conduit
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bends nay be used only for pole or equipnment risers, unless specifically

i ndi cated as acceptable. The m ni mum manuf actured bend radi us shall be 18
inches for conduits of less than 3-inch dianeter, and 36 inches for
conduits 3 inches or greater in dianeter. Oherw se, |ong sweep bends
having a m ni mum radi us of 25 feet shall be used for a change of direction
of nore than 5 degrees, either horizontally or vertically. Both curved and
straight sections may be used to formlong sweep bends as required, but the
maxi mum curve used shall be 30 degrees and manufactured bends shall be
used. Conduits shall be provided with end bells whenever conduits

ternm nate i n manhol es or handholes. Conduit markers shall be provided as

i ndicated at the ends of long conduit l|ine stubouts, at 100-foot intervals
al ong straight runs, or for other conduits whose |ocations are

i ndet ermi nate because of conduit curvature and terninations at conpletely
bel ow-grade structures. Markers shall be as specified for underground
cable installation in this Section. 1In lieu of markers, a 5-m | brightly
colored plastic tape not less than 3 inches in width and suitably inscribed
at not nore than 10 feet on centers with a continuous netallic backing and
a corrosion resistant 1-m| netallic foil core to permt easy |ocation of
the conduit, shall be placed approximately 12 inches bel ow fini shed grade

| evel s of such |ines.

.3.3.2 Tr eat ment

Conduits shall be kept clean of concrete, dirt, or foreign substances
during construction. After a conduit is conpleted, a standard flexible
mandrel shall be used for cleaning followed by a brush with stiff bristles.

Mandrel s shall be at least 12 inches |ong and have dianeters |/4 inch |ess
than the inside dianmeter of the conduit being cleaned. Pneumatic rodding
may be used to draw in lead wires. A coupling recomended by the conduit
manuf act urer shall be used whenever an existing conduit is connected to a
conduit of different material or shape. Conduits shall be stored to avoid
war pi ng and deterioration with ends sufficiently plugged to prevent entry
of any water or solid substances. Conduits shall be thoroughly cleaned
before being laid. Plastic conduits shall be stored on a flat surface and
protected fromthe direct rays of the sun.

.3.3.3 Nonencased Direct-Buri al

Top of conduits shall not be less than 24 inches bel ow fini shed grade.
Conduits shall be installed with a mnimum of 3 inches of earth around each
conduit, except that between adjacent electric power and comuni cation
conduits, 12 inches of earth is required. Bottoms of trenches shall be
graded toward nmanhol es or handhol es and shall be smpoth and free of stones,
soft spots, and sharp objects. \Were bottons of trenches conprise

mat erials other than sand or stone-free earth, 3-inch |ayers of sand or
stone-free earth shall be laid first and conpacted to approxi mate densities
of surrounding firmsoil before installing conduits in direct-contact
tiered fashion. Joints in adjacent tiers of conduit shall be vertically
staggered at least 6 inches. The first 4-inch |ayer of backfill cover
shall be sand or stone-free earth conpacted as previously specified.

Conduit banks may be held in alignment with earth. However, high-tiered
banks shall use a wooden frame or equivalent formto hold conduits in
alignment prior to backfilling. Selected earth at conduit banks shall be
thoroughly tanped in 4 to 6-inch |ayers.

.3.3.4 Installati on of Couplings

Joints in each type of conduit shall be nade up in accordance with the
manuf acturer's recomrendations for the particular type of conduit and
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coupling selected and as approved. |In the absence of specific
reconmendati ons, various types of conduit joint couplings shall be made
wat erti ght as specified.

a. Plastic Conduit: Conduit joints shall be made by brushing plastic
sol vent cement on insides of plastic coupling fittings and on outsides
of conduit ends. Each conduit and fitting shall then be slipped

together with a quick one-quarter-turn twist to set the joint tightly.

.3.3.5 Exi sting Lock Crossover Ductbank

Exi sting ducts shall be dewatered by the contractor, prior to pulling new
cables. A standard flexible mandrel shall be used for cleaning foll owed by
a brush with stiff bristles. Mndrels shall be at |east 12 inches |ong and
have dianeters I/4 inch less than the inside dianeter of the duct being

cl eaned. Pneunmatic rodding may be used to draw in pull wres.

.3.4 Concrete Cable Trenches

Cast in place Concrete Cable Trenches shall be constructed and installed
under and in accordance with SECTI ON: CONCRETE FOR BUI LDl NG CONSTRUCTI ON

.3.4.1 Trench Covers

Trench covers shall be fabricated and install ed under and in accordance
with SECTI ON: M SCELLANEOUS METALS.

.3.4.2 Concrete Pull boxes

Concrete pull boxes shall consist of precast reinforced concrete boxes,

ext ensi ons, bases, and covers. Concrete reinforcing shall be that which is
regularly used in the standard products of the manufacturer. Pullbox tops
shall be flush with sidewal ks or curbs or placed 2-inch above surroundi ng
grades when renote from curbed roadways or sidewal ks. Covers for Uility
Servi ce conductors shall be marked "H GH VOLTAGE", otherw se covers shal

be marked "LOW VOLTAGE" and provided with two lifting eyes and two

hol d-down bolts. Each box shall have a suitable opening for a ground rod
Conduit, cable, ground rod entrances, and unused openi ngs shall be seal ed
with nortar.

.3.5 Cabl e Trays and Fittings

Stainl ess Steel cable trays shall be of |adder-rung type design. The cable
tray system shall have a basic |oad carrying capacity of 75 pounds per
lineal foot at a 20-foot support span. Cable trays shall be tested in
accordance with NEMA FG 1. Cross rungs shall be securely bonded in place
and shall be spaced not nore than 12 inches apart. Cable trays shall be
tested in accordance with NEMA Publication VE-1. Cable trays shall forma
wi reway system of Type 304 stainless steel. Cable trays shall be of

nom nal 5-inch | oading depth and 36 inch wi de unless otherw se not ed.

Cabl e trays shall include splice and endpl ates, dropouts, and m scel |l aneous
hardware fabricated from stainless steel to produce a uniform and

conti nuous tray system Cable trays shall be supported at not nore than
10-foot intervals unless otherw se indicated. All edges, fittings, and

har dware shall be finished free fromburrs and sharp edges. Fittings shal
have not less than the | oad-carrying ability of straight tray sections and
shal | have manufacturer's mninum standard radi us unl ess ot herw se

i ndi cated. Radius of bends shall be 12-inches. G ound conductors, No. 2
AWG bare copper wire shall be laid throughout the interior cable tray
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system and bonded to each section thereof. This conductor shall be
connected to the ground bus. Bonding of the No. 2 AWG conductor to the
cable tray system shall be made by bolted or thernochenical type
connecti ons.

1 [Enter Appropriate Subpart Title Here]
5.1 Cabl e Tray Hol d- Down Cl anps

Hol d- down cl anmps shall prevent |ateral or vertical novement when the tray
is in a horizontal position, and shall limt nmovenent in any direction for
vertical positions. Accessories shall be supplied by the manufacturer of

the cable tray.

.3.5.2 Instal |l ation

Unl ess ot herwi se specified herein, the cable tray systens and installations
shall conformto the requirenents of NEMA FG 1 or NEMA VE 1 as applicable
and NFPA 70. No cable splices shall be made in the cable tray system
Cabl es shall be anchored in cable trays at required intervals with cable
ties or cable clanps. Maxinmum support spacing shall be 10 feet for

strai ght sections. Supporting brackets and hardware shall be furnished
complete with the cable tray and shall be stainless steel and capabl e of
supporting the tray and cable | oads as well as any short tine addition

| oads not exceeding the total design |oads by nore than one-third.
Stainless steel wall brackets used for interior installation shall be

manuf acturer's standard bracket rated as descri bed above. Expansion
connectors shall be used in cable trays at building expansion joints,
concrete nmonolith expansion joints, in long tray formations, or as shown on
the drawi ngs. Sufficient space shall be provided and mai ntai ned above
cable trays to pernit adequate access for installing and maintaining the
cables. Standard radius cable tray sections shall be used when changes in
direction are required, except as otherwi se required, in which case cable
tray details shall be submitted for approval. Sloping trays shall be
supported at intervals not to exceed those for horizontal trays of the same
design in the sane installation.

.3.5.3 Cabl e Trays

Cabl e trays shall terminate 10 i nches from both sides of snoke and fire
partitions. Conductors run through snoke and fire partitions shall be
installed in 4-inch rigid steel conduits w th groundi ng bushi ngs, extending
12 inches beyond each side of the partitions. The installation shall be
sealed to preserve the snoke and fire rating of the partitions.

.3.6 W r eway

Stainless steel wireway shall be installed in outdoor |ocations as

i ndi cated on the drawi ngs. Wreway shall be the standard product of a
reput abl e manufacturer regularly engaged in the manufacture of such

equi pnent. Al netal wireway system conponents and accessories shall be
made of stainless steel

.3.6.1 Construction

Metallic wi reways shall be constructed of 14 gauge type 304 stainless stee
covers and bodi es and 10 gauge type 304 stainless steel flanges and type
304 stainless steel hardware. Seams shall be continuously wel ded and
ground smooth. Body shall be constructed w thout holes or knockouts.

There shall be smpoth rounded edges on all sections and fittings to prevent
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damage to insulation. Heavy butt hinges and external screw clanps shal
assure conpl ete seal between covers and bodies. Wreway shall be NEMA type
4X, and shall be sized as shown on the drawi ngs. Wreways shall include
expansi on splices and end plates, and m scel |l aneous hardware. Junction
boxes shall be used to provide adequate cabl e bending radius for |arge
cabl e take-offs to conduits. Wreways shall be supported at not nore than
10-foot intervals unless otherw se indicated. All edges, fittings, and

har dware shall be finished free fromburrs and sharp edges. Fittings shal
have not less than the | oad-carrying ability of straight sections. A 2 AWG
bare copper conductor shall be |aid throughout the w reway system and
bonded to each section thereof. This conductor shall be connected to the
bui | di ng ground bus. Bonding of the 2 AWG conductor to the wireway system
shall be nade by bolted or exothernm c weld connections.

.3.6.2 Accessori es

Accessories shall be furnished as shown on the drawi ngs and as required.
Accessories shall be supplied by the manufacturer of the w reway.

.3.6.3 Instal |l ation

Unl ess ot herwi se specified herein, the wireway systens and installations
shall conformto the requirenents of UL 870 as applicable and NFPA 70.s No
cable splices shall be made in the wireway system Cable taps nade in the
wi reway system shall be as indicated on the draw ngs and shall be a
wat er proof type approved by the Contracting O ficer. Cables shall be
anchored in wireways at required intervals with cable ties or cable clanps.
Provi de supporting brackets for the w reways and additional supports at
junction boxes as shown on the draw ngs. Maxi num support spacing shall be
10 feet for straight sections. Supporting hardware shall be of stainless
steel and shall be capable of supporting the wireway and cabl e | oads as
wel | as any short time additional |oads not exceeding the total design
| oads by nore than one-third. Expansion connectors shall be used in
wi reways at buil di ng expansion joints, concrete nonolith expansion joints,
and in long wireway formations.

. 3.7 Wre and Cabl e

The conductor size and number of conductors for any particular application
or service shall be as indicated on the drawi ngs, or as specified under the
detailed requirenents for the particular item Al cables listed in the
cabl e tabul ation on the drawi ngs with conductor number such as 2/C, 3/C,
5/C, or indicated as "nulti-", shall be nulti-conductor cables.

.3.7.1 Si ngl e Conduct or Cabl es

Al'l single conductor |ow voltage wire and cables shall be NEC types

THHN THWN or XHHW unl ess ot herw se indicated on the draw ngs. All

underground cables fromthe utility-owned transforner to the service

entrance switchboard in the Central Control Station shall be EPR-insul ated,

NEC type RHH/ RHW USE. Single conductor cables smaller than 350 MCM shal

not be routed in cable trays; multi-conductor cables shall be used instead.
PVC i nsul ated cabl es, except for comruni cation and instrumentation cables,

shall not be installed in outdoor |ocations including the electrical vault,

trenches, manhol es, crossover ductbank, outdoor conduit, junction boxes and

equi pnment connecti ons.

2.3.7.2 Mul ti - conduct or Cabl es
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Al'l multi-conductor control or power cables shall be Type TC tray cable
conforming to UL 1277. Insul ation shall be NEC type THHN THWN with a PVC
jacket, rated 600 volts. Cables shall be have an integral ground conductor
as specified or shown. Cable shall pass the 70,000 BTU hour flane test
requi rements of UL 1277 and the | EEE 383 Standard. Unl ess otherw se shown
or specified, all cables which are installed wholly or partly in any cable
tray or wireway, shall be Type TC with NEC type XHHW conductors, a

conti nuous, extruded, corrugated al um num sheath, and an outer PVC jacket.
Al um num sheat hed cabl es shall conply with UL 1569 as MC cable with
sunlight resistant jacket suitable for direct burial

.3.7.3 Fl exi bl e Power and Control Cabl es

Fl exi bl e cabl es shall be extra flexible and extra thick, with EPR

i nsul ation and a reinforced rubber jacket. Cables shall be highly
resistant to inpact and abrasion, flane resistant, sunlight resistant,

weat her resistant, resistant to oils, acids and al kalies; shall be

col or-coded for permanent conductor identification; and shall be able to

wi t hstand constant reeling and flexing. Control cables shall have uncoated
copper conductors, stranded per ASTM B 174 Class K or M Power cables
shal | have coated copper conductors and shall be flexible rope stranded.

.3.7.4 Power Conductor ldentification, 10 AWG and Snal | er

Conductors 10 AWG and smal |l er shall be col or coded using col ored

i nsul ation; plastic phase tape or markers shall not be allowed. G ounded
neutral conductors shall be white or gray in accordance with the NEC
Wres shall be identified at termnals and junction boxes by the circuit
nunber or cabl e nunmber as shown on the drawi ngs. Conductors in multiphase
systens serving single-phase |oads shall be col or coded. Color coding for
ungrounded conductors of different voltage systens shall be as foll ows:

120/ 208 volt, 3-phase: red, black, and bl ue.
277/ 480 volt, 3-phase: brown, orange, and yell ow.
120/ 240 volt, singlel/phase: red and bl ack.

.3.7.5 Power Cable Identification, 8 AW and Larger

Conductors 8 AWG and | arger, identification shall be made by col or-coded
i nsul ation, or conductors with black insulation nmay be furnished and
identified by the use of half-Ilapped bands of colored electrical tape

wr apped around the insulation for a mninmumof 75 nm (3 inches) of length
near the end, or other nmethod as submitted by the Contractor and approved
by the Contracting Oficer. Identification shall also be applied to each
conductor in all boxes where splices or taps are nade.

.3.7.6 Cabl e and Control Conductor Identification

Instrunentation, control and power cables shall be identified at al
manhol es, handhol es, junction and term nation cabinets, and at 50-foot
intervals in cable trays, trenches and wi reways. Where cabl es pass through
wal I's or conduits, one tag for each cable shall be installed on each side
of the barrier. Tags shall be 3/4 inches in diameter and fabricated from
1/32-inch thick brass plate. Lettering shall be 1/4-inch ni ni num hei ght
Gothic Style with the letter width as required. Tags shall have a 1/8 inch
hol e | ocated above the top of the lettering for fastening. Letters shal

be machi ne stanped and filled with black enanel. Cable identification
shall correspond to the | abels found on the drawi ngs. Tags shall be
attached to the cable with stainless steel wire not smaller than 14 AWG so
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t hat novenent of the tag along the length of the cable is not possible.

Control and instrunentation conductor identification shall be nade by

col or-coded insul ated conductors and installation of heat stanped, black on
yell ow or white PVC or nylon sl eeve markers, or equival ent nmeans as
approved. Conductor identification shall be provided wthin each encl osure
where a tap, splice, or termnation is made. Control circuit term nals of
equi pnment shall be properly identified. Terminal and conductor
identification shall match that shown on plans and approved shop draw ngs.
Hand lettering or marking is not acceptable. Were insulation of the
required color is not available, colored plastic tags of the required col or
attached within the indicated encl osures.

.3.7.7 Approval of Insulated Wre and Cabl e

Data is required for approval by the Contracting O ficer before manufacture
or delivery. Wre and cable shall be constructed as specified in this
Section. Any variation or exception to the requirenents of these
specifications shall be approved in witing by the Contracting Oficer
prior to manufacture of the cable. Manufacture of the wire and cabl e shal
not be started until all materials to be used in the fabrication of the
finished wire or cabl e have been approved by the Contracting O ficer.
Failure to obtain such approval shall be sufficient cause for rejection.

.3.8 Boxes and Supports

Boxes shall be provided in the wiring or raceway systens wherever required
for pulling of wires, making connections, and nounting of devices or
fixtures. Boxes for metallic raceways, 4-inch by 4-inch nom nal size and
smal l er, shall be of the cast-netal hub type when located in normally wet

| ocations, when surface nmounted on outside of exterior surfaces, when

| ocated in hazardous areas, and when installed exposed up to 7 feet above
interior floors and wal kways. Large size boxes shall be NEMA 4 or as
shown.

.3.8.1 Weat her proof Juncti on Boxes

Al'l junction boxes located on the I ock walls or in pullbox manhol es shal

be a heavy duty weat herproof, stainless steel enclosure and shall nmeet NEMA
Type 4X and UL 50 specifications. The boxes shall have an overl appi ng
cover with a flat neoprene gasket cenented to the cover. All associated
har dware shall be stainless steel including bolts, clips, nuts, washers,

and springs. The boxes shall be surface nounted as shown on the draw ngs.
Drai n-Breather fittings shall be provided and installed on all outdoor NEVA
4X encl osures.

.3.8.2 Subner si bl e Boxes

Al'l cast netal boxes installed in the electrical vault, trenches, or
manhol es shall meet or exceed NEMA Type 6 (submersible) rating for

encl osures. The boxes shall have an overl appi ng cover. Boxes shall be
surface nmounted, flat-flanged type constructed of cast iron simlar to
O Z/ Gedney type "YF"

.3.8.3 Boxes for Use with Raceway Systens
Boxes for use with raceway systenms shall be not less than 1-1/2 inches deep

except where shall ower boxes required by structural conditions are
approved. Sheet netal boxes for other than lighting-fixtures shall be not
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| ess than 4 inches square except that 4- by 2-inch boxes may be used where
only one raceway enters the outlet. M ninum size boxes for tel ephone
outlets shall be not smaller than 4-1/2 inches square and 3-1/2 inches deep.

.3.8.4 Pul | Boxes

Pul | boxes of not |ess than the mnimum size required by the NFPA 70 shal
be constructed of al um num or gal vani zed sheet steel, except where
cast-netal boxes are required in |ocations specified above. Boxes shall be
furnished with screwfastened covers. Were several feeders pass through a
common pull box, the feeders shall be tagged to indicate clearly the

el ectrical characteristics, circuit number, and panel designation.

.3.8.5 Clock Qutl et

Clock outlet, for use in other than a wired clock system shall consist of
an outlet box, a plaster cover where required, and a single receptacle with
cl ock-outlet plate. The receptacle shall be recessed sufficiently within
the box to allow the conplete insertion of a standard cap, flush with the
plate. A suitable clip or support for hanging the clock shall be secured
to the top of the plate. Material and finish of the plate shall be as
specified in paragraph: Device Plates.

.3.8.6 Condui t St ub- Ups

Conduits stubbed up through concrete floors for connections to freestandi ng
equi pnent shall be provided with a short el bow and an adjustable top or
coupling threaded inside for plugs, set flush with the finished floor.
Wring shall be extended in rigid threaded conduit to equi pment, except
that where required, liquidtight flexible conduit shall be used 6 inches
above the floor. Screwdriver-operated threaded flush plugs shall be
installed in conduits from which no equi pnent connections are nade to suit
t he devices installed.

.3.8.7 Fl oor Qutlets

Fl oor outlets shall be adjustable and each outlet shall consist of a
cast-netal body with threaded openings for conduits, adjustable ring, and
cover plate with 2- or 3/4-inch threaded flush plug. Each comunication
outl et shall consist of horizontal cast housing with a 3/4-inch bushed side
openi ng and a bl ank cover plate. Each receptacle outlet shall consist of a
hori zontal cast housing with a receptacle as specified. Gaskets shall be
used where necessary to insure a watertight installation. Plugs with
installation instructions shall be delivered to the Contracting O ficer at
the job site for capping outlets upon renoval of service fittings.

.3.9 Devi ce Pl ates

One-pi ece type device plates shall be provided for all outlet boxes and
fittings. Plates for cast metal boxes shall be cast netal or stanped stee
wi th round edges designed specifically to fit the box with no overl ap.

Pl ates for sheet netal boxes concealed in concrete or in finished walls
shall be of satin finish stainless steel with rounded edges. Screws shal
be of metal with countersunk heads, in a color to match the finish of the
plate. Plates shall be installed with all four edges in continuous contact
with finished wall surfaces w thout the use of mats or simlar devices.

Plaster fillings will not be permitted. Plates shall be installed with an
al i nement tolerance of 1/16 inch. The use of sectional-type device plates
will not be permitted. Plates installed in wet |ocations shall be gasketed

16416 - 23 DACWB7- 00- B- 0015



and provided with a hinged, gasketed cover, unless otherw se specified.
Device plates for tel ephone outlets shall have nmodul ar phone jacks. All
devi ce pl ates except tel ephone outlets shall be UL-1i sted.

.3.10 Recept acl es and Pl ugs
.3.10.1 Si ngl e and Dupl ex Receptacl es

Dupl ex receptacl es shall be heavy duty, specification grade, NEMA 5-20R
rated 20 anperes at 125 volts, Type 5362-GRY. Receptacles shall have a
nyl on body with a continuous nounting strap and detachabl e pl aster ears.
Receptacl e face shall be inpact resistant, gray nylon designed for high
abuse. Contact arrangenment shall be such that contact is made on two sides
of an inserted blade. Receptacle shall be side or back-wired with two
screws per terminal. The third grounding pole shall be connected to the
nmetal nounting yoke. Single straight blade (NEMA 5-20R) and | ocki ng type
(NEMA L5-20R) receptacles shall be of the same construction and rating as
the dupl ex receptacle. Receptacles with ground fault circuit interrupters
shall have the class and current rating as indicated. All outdoor
receptacles shall be ground fault circuit interrupter type or on a circuit
protected by a ground fault circuit interrupter circuit breaker unless

ot herwi se i ndi cat ed.

.3.10.2 Weat her proof Recept acl es

Weat her proof receptacles shown shall be installed in surface nounted cast
boxes with back drilled and tapped for 3/4-inch rigid steel conduit.
Conduits shall not be surface nmounted on exterior walls. Boxes shall be
mount ed horizontally for duplex receptacles and vertically for single
receptacles. Conduit penetrations and boxes shall be caul ked all around
for a weathertight seal. Top of box shall be located 24 inches above

adj acent grade or roof unless otherw se noted. Receptacles shall be
provided with a gasketed, weatherproof cover. Cover shall be UL-listed for
Wet Locations (with cover open in continuous use or internmittent use).
Covers shall be cast alum numw th a spring-hinged flap (separate flaps for
dupl ex receptacl es) and stainless steel springs.

.3.10.3 Speci al - Pur pose or Heavy-Duty Receptacl es

Speci al - pur pose or heavy-duty receptacles shall be of the type and of
rati ngs and nunber of poles indicated or required for the anticipated
pur pose. Contact surfaces nay be either round or rectangular. One
appropriate straight or angle-type plug shall be furnished with each
receptacle. Locking of receptacles, indicated to be the |ocking type,
shall be acconplished by the rotation of the plug.

.3.10.4 Attachnent Pl ugs

Pl ugs furnished with 120 volt water coolers shall be replaced with I ocking
type plugs, NEMA L5-20R, rated 20 anperes at 125 volts. CQutdoor plugs and
connectors shall be provided with an el astoner sealing cover which matches
the flanged receptacle cover for a watertight seal. Matting plugs and
connectors for outdoor installations shall have watertight seals. Wen
matted the covered the seals shall neet the requirements of NEMA 4, 4X and
6 encl osures.

.3.11 Wall Switches

Wal | switches shall be totally enclosed tunbler type with nylon or urea
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bodi es. Handles shall be gray nylon. Wring termnals shall be screw type
or sol derl ess pressure type having a suitable conductor-rel ease
arrangenent. Not nore than one switch shall be installed in a single-gang
position. Swi tches shall be heavy duty, specification grade, rated 20
anperes at 120 or 277 volts ac.

.3.12 Fuses

A conpl ete set of fuses for swi tches, panels, bus plugs, swtch-gear, and
control centers shall be furnished as required. Tine-current-tripping
characteristics of fuses serving notors or connected in series with circuit
breakers shall be coordinated for the proper operation. Fuses shall have a
voltage rating not less than the circuit voltage.

.3.12.1 Pl ug Fuses

Pl ug fuses shall be of the nonrenewable time-delay type and shall be used
for circuits rated 125 volts or |less and 30 anperes or |ess.

.3.12.2 Cartridge Fuses; Noncurrent-Limting Type

Cartridge fuses of the noncurrent-limting type shall be Class H

nonr enewabl e, dual elenment, tinme |ag type and shall have interrupting
capacity of 10,000 anperes. At 500 percent current, cartridge fuses shal
not blow in | ess than 10 seconds. Cartridge fuses shall be used for
circuits rated in excess of 30 anperes, 125 volts, except where
current-limting fuses are indicated.

.3.12.3 Cartridge Fuses; Current-Limting Type

Cartridge fuses, «current-limting type, Cass RKl or RK5, shall have
tested interrupting capacity not |less than 100, 000 anperes. Fuse-hol ders
shall be of the rejection type

.3.13 Control Devices
.3.13.1 Cont act s

Contacts in mscellaneous control devices such as float sw tches, pressure
switches, and auxiliary relays shall have current and voltage ratings in
accordance with NEMA ICS 2 for rating designation B300.

.3.13.2 Safety Controls

Safety controls for boilers shall be connected to a 2-wire, 120-volt
grounded circuit supplied fromthe associated boiler-equipment circuit.
VWhere the boiler circuit is more than 120 volts to ground, safety controls
shall be energi zed through a two-w nding transforner having its 120-volt
secondary w ndi ng grounded. Overcurrent protection shall be provided in

t he ungrounded secondary conductor and shall be sized for the |oad
encount er ed.

.3.13.3 Li ghti ng Contactors

Al'l equi prent and devi ces described in this paragraph shall satisfy
requirements of NEMA ICS 2 as applicable. Contactors shall operate
satisfactorily on 10 percent over-voltage and 15 percent under-voltage.
The contacts shall be silver faced with fine silver or silver alloy insert
approximtely 1/16 inch thick with a silver plated overlay and shall be
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readily accessible for inspection or replacenent. The noving structure
shall be of sinple construction with no netal to netal friction and no
sticking fromresidual magnetism The magnet coil shall be vacuum
i npregnated with an oil and waterproof insulating conpound. The magnetic
structure shall be |lam nated iron of superior magnetic characteristics with
the |l am nations securely riveted and fastened to reduce noise to a m ni mum
Contactors that chatter will be rejected. Control circuits shall be 120
volts unl ess otherwi se indicated on the drawings. |n the event a contactor
fails to open as a result of induced voltage in |long cables, the Contractor
shall provide suitable coil shunt resistors to make the contactors
"drop-out" properly. Lighting contactors, where indicated shall be of the
| at ching type and have a mini num contact rating of 20 anperes for the
vol tage specified. Enclosure for lighting contactors located in the
downst ream control station shall be NEMA 12.

2.3.13. 4 Pushbutton Control Stations

Push buttons and indicating lights shall be heavy duty type with colors
and namepl ates as indicated on the drawi ngs. Indoor enclosures shall be
NEMA 13. CQutdoor enclosures shall be NEMA 4X stainless steel.

2.3.13.5 Tenperature Switch

An expl osi on proof tenperature switch shall be furnished and wall rnounted
in room 115 of the CCS for exhaust fan control. Tenperature swi tch shal
have direct nounting probe, one spdt switching el enent rated 15 anperes at

250 volts ac, 3/4-inch conduit connection, a 40F to 225°F adj ust abl e range
with w de deadband, and a cast iron enclosure suitable for Cl ass |
Divisions 1 and 2, Groups C and D. Tenperature switch shall be

Static-O Ring Mbdel 201L-Gl25-UW9-C7A or approved equal

2.3.14 Mot or - Di sconnect Means

Each notor shall be provided with a di sconnecting neans when required by
the NFPA 70 even though not indicated. For single-phase notors, a single
or doubl e-pole toggle switch, rated only for alternating current, will be
acceptabl e for capacities |less than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the notor rating. Swtches shal
di sconnect all ungrounded conductors. Enclosure shall be NEMA 12 for

i ndoor applications and stainless steel NEMA 4X for outdoor, tunnel, vault
and danmp | ocati ons.

2.3.15 Equi prent Connecti ons

Al'l equi pment wiring not provided with the equi pnent shall be furnished and
installed as indicated on the drawi ngs and in accordance with the

requi rements of this Section. Flexible conduits 6 feet or less in length
shall be provided to all electrical equipment subject to periodic renoval

vi bration, or nmoverment and for all motors. Liquid-tight conduits shall be
used in danp or wet |ocations.

2.3.15.1 Mot ors and Motor Contro
Al'l notor control equipnent, including automatic-control wring and
signal i ng devices, shall be connected as indicated on the drawings and in
accordance with the requirements of this Section, unless otherw se noted or
speci fi ed.

2.3.15.2 Install ati on of Government - Furni shed Equi pnent
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Wring shall be extended to the equi pment, and proper connections made
thereto

.3.16 Cl ocks

O ocks shall be 12-inch round sem -flush nounting self-starting synchronous
notor type with anal og 1-12/00-23 hour dial, cordset, backbox and 120 volt
receptacle; Sinplex 6310, Cincinatti, Edwards or approved equal

.3.17 Repai r of Existing Work

The work shall be carefully laid out in advance, and where cutting,
channel i ng, chasing, or drilling of floors, walls, partitions, ceiling, or
other surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shall be carefully done, and any damage to building, piping, or equipment
shall be repaired by skilled mechanics of the trades involved, at no

addi tional cost to the Government.

.3.18 Vehi cl e Gate Operat or
.3.18.1 Oper ati on

A visitor, approaching the vehicle gate fromthe outside, stops at the
vehi cl e access control and pushes its call button. The button sounds a horn
which alerts | ock personnel. A Iock enployee pushes the "Vehicle Gate
Open" button in the control house and the notor driven gate operator opens
the gate. The gate automatically stops in the open position. After

approxi mtely 20 seconds have el apsed, allowing the visitor to enter, the
gate operator automatically closes the gate. Lock personnel may open the
gate thensel ves, fromthe vehicle access control point, by a control pad on
the control stand. Exiting vehicles run over a wire grid in the pavenent
near the gate, which causes the gate to open as descri bed above, and then
timed close. Those | eaving by foot nay open the gate by pushing a
pushbutton near the grid. A second grid installed under the gate will
prevent the gate fromclosing if a vehicle is stopped in the gate area. The
gate shall automatically reverse if it hit an obstruction.

.3.18.2 Gate Operator

New gat e operators, furnished and installed under SECTI ON: FENCI NG shal |l be
connected ,as indicated on the plans, via underground conduit to power
panel in the new CCS.

.3.19 Heat Tracing

Heat tracing shall be provided for all exterior fuel oil lines and where
i ndi cated or specified. Heat trace supplied under other sections shall be
connected to power and control circuits as required. The Contractor shal
provide all necessary controls, wring, boxes, conduit, supports and
hardware as required for a conplete and operational system as specified

.3.19.1 Heat Trace Cabl es
Heat trace cables shall be the self-regulating type rated 5 watts per foot

and 120 volts ac. Cables shall have a copper braid over the cable jacket
with an additional jacket over the copper braid suitable for the

application. The heat trace cables shall not devel op tenperatures above 159
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F on the pipes. Each cable shall be continuous with no splices or taps

al | oned. Where pipe taps are made the heating cable shall be run on
opposite sides of the tap length installed according to the manufacturer's
reconmendati ons. The heating cable shall be installed as indicated on the
drawi ngs. The heat trace cables shall be provided under this section.

2.3.19.2 [Enter Appropriate Subpart Title Here]
2.3.19.2 Controls

One anbi ent sensing thernostat shall be located in the fuel oil contro
panel. Thernostat switch contacts shall be rated a mnimum of 10 anperes at

120 volts ac. The thernostat shall have an adjustable range of 8F to 225°F
and shall be set to operate at 38F for the water line and 10°F for the fue
oil line. Thernostat shall operate reliably in tenperatures between - 48F

and +150°F. Thernostats shall be provided with all required contacts and
relays to nake an operating system

PART 3 EXECUTI ON
3.1 GENERAL
3.1.1 Code Conpli ance

The installation shall conply with the requirements and recomendati ons of
NFPA 70, ANSI C2 and NFPA 101.

3.1. 2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangement

of equi pment, conduit, and wiring. The Contractor shall become faniliar
with all details of the work and verify all dinensions in the field so that
the outlets and equiprment will be properly | ocated and readily accessible.
Qutl ets and ot her equi pmrent and materials shall be |ocated to avoid
interference with mechanical or structural features. Raceways, junction
and outl et boxes, and lighting fixtures shall not be supported from sheet
nmet al roof decks. |If any conflicts occur necessitating departures fromthe
drawi ngs, details of and reasons for departures shall be subnitted and
approved prior to inplementing any change.

3.2 | NSTALLATI ON
3.2.1 Groundi ng

Except where specifically indicated otherw se, all exposed noncurrent
carrying nmetallic parts of electrical equipnent, netallic raceway systens,
ground bus, netallic cable armor, grounding conductor in nonnetallic
raceways, |ighting poles, surge arresters and neutral conductor of the
wiring systemshall be grounded. The ground connection shall be nade at
the main service equi prent and shall extend to the four existing |ock
ground plates. Connection shall be nmade to existing ground conductors at
accessi bl e points nearest to each of the ground plates. Metallic water
service shall be grounded as described by NFPA 70. Cenerally al

suppl ement al groundi ng el ectrodes shall be ground rods. \Where there are no
nmetallic water services to the building, ground connections shall be nade
to driven rods on the exterior of the building.

3.2.1.1 G ound Rods
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Ground rods shall be copper-clad steel, and shall be not less than 3/4 inch
in dianeter by 8 feet in length. Unless otherw se indicated, ground rods
shall be driven into the ground until tops of rods are approximately 1 foot
bel ow finished grade. In counterpoise systems, tops of ground rods shal

be approximately at el evati ons of counterpoi ses. Were the specified ground
resi stance cannot be net with the indicated nunber of ground rods,
addi ti onal ground rods, |onger ground rods, or deep-driven sectional rods
shall be installed and connected until the specified resistance is
obt ai ned, except that not nore than three additional 8-foot ground rods
shall be required at any one installation. Gound rods shall be spaced as
evenly as possible at |least 6 feet apart and connected 2 feet bel ow grade.

3.2.1.2 Connecti ons

Connecti ons above grade shall be made with bolted sol derl ess connectors.
Connecti ons bel ow grade shall be exotherm cally wel ded

3.2.1.3 G ound Bus

Ground bus shall be provided in the electrical equi prent roons as

i ndicated. The ground bus shall be bare conductor or flat copper in one

piece, if practicable. Connections and splices shall be of the brazed,

wel ded, bolted, or pressure-connector type, except that pressure connectors

or bolted connections shall be used for connections to renovabl e equi pnent.
Non-current-carrying netal parts of the follow ng equi prent shall be

connected to the ground bus: transfornmer neutrals, service entrance

swi t chboard, standby generator, building steel, steel H-piles for the CCS

net al water piping systenms, the grounding conductors in each cable tray in

the Cabl e Room and other electrical equipnent as shown on the drawi ngs. A

separate ground bus connected to the CCS steel Hpile, as shown on the

drawi ngs, shall be installed adjacent to the welding area in the

mai nt enance shop. All conductors used for grounding to each ground bus

shall be 4/0 AWG copper.

3.2.1.4 Neutral G oundi ng

Neutral conductors shall be grounded where indicated. G ound wires shal

be not less than 1/0 AW5 except that where the rated phase current exceeds
400 anperes, the size of neutral ground wires shall be increased to not

| ess than one-half the size of the cross-sectional area of the individual
phase conductors. Neutral ground wires shall be protected by conduit where
such wires run exposed above grade in nonfence-encl osed areas or are run

t hrough concrete construction. Where concrete penetration is necessary,
nonmetal lic conduit shall be cast flush with the points of concrete
entrance and exit so as to provide an opening for the ground wire and the
openi ng shall be sealed with a suitable conmpound after installation of the
ground wire. Bends greater than 45 degrees in ground wire connections to
the ground rods or counterpoises are not permtted.

3.2.1.5 Equi pmrent G- oundi ng
Equi prent frames of metal -encl osed equi prent, chain-link fencing, and ot her
noncurrent-carrying nmetal itens, shall be grounded unl ess otherw se
i ndi cated. Connections to earth shall be nmade in the same manner as
required for neutral grounding. Equipnment or devices operating at |ess
than 750 volts may be connected to secondary neutral grounds.

3.2.1.6 Handhol e or Concrete Pull box G oundi ng
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Ground rods installed in electrical-distribution-system manhol es,
handhol es, or concrete pull boxes shall be properly connected to the cable
shielding, netallic sheath, and arnor at each cable joint or splice by
nmeans of a 4 AWS or equival ent braided tinned copper wire. Connections to
netal lic cable sheaths shall be by neans of tinned ternmi nals soldered to
ground wires and to cable sheaths. Care shall be taken in soldering not to
damage netallic cable sheaths or shields. G ound rods shall be protected
with a doubl e wapping of pressure-sensitive plastic tape for a distance of
2 inches above and 6 inches bel ow concrete penetrations. Gound wres
shall be neatly and firmy attached to handhole walls and the anount of
exposed bare wire shall be held to a mininmum For utility service
conduct or pull box(es), this requirenent shall be coordinated to neet the
requirements of the utility conpany.

.2.1.7 Lighting Pole and Arrester G oundi ng

Bases of lighting poles shall be connected to an adjacent ground rod or
ground conductor in trench, wireway or trough by neans of an 8 AWG copper
conductor. A ground connection from poles back to neutral ground points
shall also be provided utilizing ground wires. Arresters shall be bonded
to the pol e groundi ng conductor with an 8 AWG copper conductor.

.2.2 Conduit Installation Methods

Unl ess otherwi se indicated, wiring shall consist of insulated conductors
installed in EMI, rigid steel conduit, or underground plastic conduit, as
i ndi cat ed.

.2.2.1 Conduit Systens

Conduit systems shall be installed as indicated. Conduit sizes shown are
based on conductor insulation types as described in paragraph: Wre and
Cabl e. Raceways shall be kept 6 inches away from parallel runs of flues,
st eam pi pes, and hot-water pipes. Raceways shall be conceal ed where
possible within finished walls, ceilings, and floors other than

sl abs-on-grade. Raceways crossing structural expansion joints shall be
provided with suitable expansion fittings or other suitable neans to
compensate for the buil ding expansion and contraction and to provide for
continuity of grounding.

.2.2.2 Installing Conductors and Conduit Bel ow Sl ab-on-G ade or in the

All electrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system No conduit systemshall be installed horizontally within concrete
sl abs-on-grade. For sl ab-on-grade construction, horizontal runs of rigid
plastic or rigid steel shall be installed belowthe floor slab. Conduit
passing vertically through slabs-on-grade shall be rigid steel. Rigid
steel conduits installed bel ow sl ab-on-grade or in the earth shall have a
factory-applied polyvinyl chloride, plastic resin, epoxy coating system

.2.2.3 Installing in Slabs O her Than on G ade

Conduits shall be installed as close to the mddle of concrete slabs as
practicable wi thout disturbing the reinforcement. CQutside dianeter shal
not exceed 1/3 of the slab thickness and conduits shall be spaced not
closer than 3 dianmeters on centers except at cabinet |ocations where the
sl ab thickness shall be increased as approved by the Contracting O ficer.
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3.2.2.4 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.

3.2.2.5 Changes in Direction of Runs

Changes in direction of runs shall be made with symmetrical bends or
cast-netal fittings. Field-mde bends and offsets shall be nade with an
approved hickey or conduit-bending rmachine. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet |ocations shal
be avoi ded where possible. Care shall be taken to prevent the |odgnment of
plaster, dirt, or trash in raceways, boxes, fittings and equi pnent during
the course of construction. Clogged raceways shall be entirely freed of
obstructions or shall be repl aced.

3.2.2.6 Supports

Raceways shall be securely and rigidly fastened in place at intervals of

not nore than 10 feet with approved pipe straps, wall brackets, conduit

cl anps, conduit hangers, threaded C-clanps with retainers, or ceiling
trapeze. Loads and supports shall be coordinated with supporting structure
to prevent danage or deformation to the structures, but no |oad shall be
applied to joist bridging. Fastenings shall be by wood screws or screwtype
nails to wood; by toggle bolts on hollow masonry units; by expansion bolts
on concrete or brick; by machi ne screws, welded threaded studs,
heat-treated or spring-steel-tension clanmps on steel work. Nail-type nylon
anchors or threaded studs driven in by a powder charge shall not be used.
Raceways or pipe straps shall not be welded to steel structures. Holes cut
to a depth of more than 1-1/2 inches in reinforced concrete beans or to a
depth of more than 3/4-inch in concrete joists shall avoid cutting the main
reinforcing bars. Holes not used shall be filled. 1In partitions of |ight
steel construction, sheet-netal screws may be used. Conduit shall not be
supported using wire or nylon ties. Raceways shall be installed as a

compl ete system and be independently supported fromthe structure.
Supporting means will not be shared between el ectrical raceways and
nmechani cal pi ping or ducts and shall not be fastened to hung ceiling
supports. Conduits shall be fastened to all sheet-netal boxes and cabinets
with two | ocknuts where required by the NFPA 70, where insulating bushings
are used, and where bushi ngs cannot be brought into firmcontact with the
box; otherw se, a single | ocknut and bushing may be used. Bushings shal

be installed on the ends of all conduits and shall be of the insulating
type where required by the NFPA 70. A pull wire shall be inserted in each
enpty raceway in which wiring is to be installed by others if the raceway
is nore than 50 feet in length and contains nore than the equival ent of two
90- degree bends, or where the raceway is nore than 150 feet in length. The
pull wire shall be of 14 AWG zinc-coated steel, or of plastic having not

| ess than 200-pound tensile strength. Not |less than 10 inches of slack
shall be left at each end of the pull wre.

3.2.2.7 Communi cati ons Raceways

Communi cati ons raceways indicated shall be installed in accordance with
the previous requirements for conduit and with the additional requirenments
that no length of run shall exceed 50 feet for 2-inch and 3/4-inch sizes,
and 100 feet for 1-inch or larger sizes, and shall not contain nore than
two 90-degree bends or the equivalent. Additional pull or junction boxes
shall be installed to conply with these |limtations whether or not
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indicated. Inside radii of bends in conduits of 1-inch size or |arger
shall be not less than ten times the nominal dianeter.

.2.2.8 Boxes and Supports

In partitions of light steel construction bar hangers with 1-inch |ong
studs, nounted between metal wall studs or nmetal stud "C' brackets snapped
on and tab-locked to netal wall studs, shall be used to secure boxes to the
bui l ding structure. Wen "C' brackets are used, additional box support
shall be provided on the side of the box opposite the brackets. The edge
of boxes for electrical devices shall be flush with the finished surfaces
in gypsum plasterboard installation. Boxes installed for concealed wring
shall be provided with suitable extension rings or plaster covers, as

requi red. The bottom of boxes installed in masonry bl ock walls for
conceal ed wiring shall be flush with the top of a block to mnimze cutting
of bl ocks and boxes shall be | ocated horizontally to avoid cutting webs of
bl ock. Indicated el evations are approxi mate. Unless otherw se indicated,
boxes for wall sw tches shall be nmounted 48 inches above finished floors.
Cast netal boxes installed in wet |ocations shall be gasketed. Separate
boxes shall be provided for flush or recessed fixtures when required by the
fixture term nal operating tenperature, and fixtures shall be readily
renovabl e for access to the boxes unless ceiling access panels are

provi ded. Boxes and supports shall be fastened to wood with wood screws or
screwtype nails of equal holding strength, with bolts and netal expansion
shields on concrete or brick, with toggle bolts on hollow nasonry units,
and with machi ne screws or wel ded studs on steel work. Nail-type nylon
anchors or threaded studs driven in by powder charge shall not be used. In
open overhead spaces, cast nmetal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast neta

boxes havi ng threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 24 inches fromthe box. Penetration of nore than 1-1/2 inches into
rei nforced concrete beans or nore than 3/4-inch into reinforced concrete
joists shall avoid cutting any main reinforcing steel.

.2.3 Wre and Cable Installation
.2.3.1 Cener al

Wring shall constitute the furnishing and installing of all cable and wire
required in the |locations specified or shown; the making of al

connections, and the proper placing, arranging, and identifying of al
materials as specified or directed by the Contracting Officer. Al wring
shall be as indicated on the drawings. Unless otherw se specifically

i ndicated, no wire smaller than 12 AWG shall be used for power or |ighting.
Where the wire or cable cannot be pulled through the conduit easily, a
commerci al preparation may be used to facilitate pulling.

.2.3.2 Splices

No splices or joints will be permitted in either feeders or branches except
at outlets or accessible junction boxes. Joints in branch-circuit wring
shall be nade mechanically and electrically secure with sol derless
connectors as listed by UL, as pressure cable type, 600 volt rating,
compression or indent type or soldered. Connectors shall be insulated by
approved type, integral or separate cover, or by neans of taping with
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approved plastic or rubber and friction tapes to provide insulating val ue
equal to that of the conductors being joined. In the making of a splice,
connectors shall be brought up securely upon the conductors in a

wor kmanl i ke manner in such a way that all conductors are equally engaged,
the insulation is not ruptured, no bare wires are exposed or have "backed
of f" due to application of pressure and the connector will not |oosen due
to cycling or vibration, in order to insure an efficient splice. The
pressure screw on type connectors shall incorporate a nonrestricted
zinc-coated or plated steel spring which will be capable of holding the
wires over at least half the length of the spring under constant
conmpression (tension) after nechanical and thernmal stresses have been
applied and released. The number and size and conbi nati ons of conductors
permitted by UL, as listed on manufacturers' packagi ng of connector shal

be strictly conplied with. A tool designed for the purpose by the
manuf act urer of the particular size and type of connector utilized shall be
enpl oyed unl ess the design of the connector incorporates an integra
"built-in" means of insuring adequate pressure being exerted in fabrication
of the splice. Wres 8 AWG and smaller shall be twi sted together with a

m ni nrum of one turn of the stripped conductors before insertion into
connectors. Splice connectors shall be of a type and be so installed that
the conductor is fully insulated by a skirt of such design, or taped in
such a manner that cold flow of the conductor insulation will not be

i nduced when the conductor is positioned in its final operating position.
Connectors for splicing 14 AWs and smaller conductors shall be crinp or
pressure indent type. Exception to the above is the connection of |ighting
fixtures to the branch circuit supply conductors, which may be by screw on
type pressure connectors or any of the other methods herein specified.
Tenperature rating of connectors shall be at |east equal to that of the
wire on which they are used. Terninations or splices for stranded
conductors 6 AWG and | arger shall utilize indent, hex screw, or bolt clanp
type connectors with or w thout tongue, as approved by the Contracting

O ficer for the particular application. Connectors which are not factory
furnished with equi pnrent, for cable sizes 250 MCM and | arger, shall have at
| east two bolt holes unless anti-turning neans is provided. Al wre and
cabl e connectors shall be of high conductivity corrosion-resistant

mat eri al, and have anpere capacity at |east equal the current carrying
capacity of the wire or cable.

.2.3.3 Cabl e Supports

Metal clad cable shall be supported in equi prent recesses and control stand
and pul | box manhol es, where not in cable tray or conduit, as shown on the
drawi ngs. Conduit hangers shall be used to support the cable at intervals
not exceeding 5 feet, except as otherw se required. Conduit hangers,
nmount i ng channel, and hardware shall be fabricated from stainl ess steel
Hangers shall accommodate sizes 2 inch through 3 inch in dianeter. Cable
nmount i ng base shall be secured individually with stainless steel concrete
type expansion bolts, nail-type nylon anchors or threaded stainless steel
studs driven in by a powder charge. Mounting bolts or screws shall be made
of stainless steel. Stainless steel channel strut may be used for nultiple
fastening of parallel and closely spaced cable. Each hanger shall contain
an individual cable. Miultiple cables bundled in one conduit hanger is not
acceptable. Total support assenmbly shall be suitable for the Ioad. The
Contractor shall subnit to the Contracting Officer a list of proposed
material and installation details for approval .

.2.3.4 Under gr ound Cabl es

The type of installation, sizes, and number of cables shall be as
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i ndi cated. Conductors |arger than 8 AWG shall be stranded. Each circuit
shall be identified by means of fiber, |amnated plastic, or
nonferrous-nmetal tags, or approved equal, in each manhol e, each handhol e,
each junction box, and at each termnal. Loads shall be divided as evenly
as practicable on the various phases of the system Mnufacturer's witten
reconmendati ons shall be furnished for each type of splice, and shall be
approved before any work is done. Conpounds and tapes shall be electrica
grade suitable for the cable insulation provided and shall use design

mat eri al s and techni ques reconmended by the manufacturer. Maxi mum | ength
of cable pull and cable pulling tensions shall not exceed the cable

manuf acturer's recomendati ons.

a. Duct Line Installation: Lowvoltage cables shall be installed in
duct lines where indicated. Cable splices in |owvoltage cables shal
be made i n manhol es and handhol es only, except as otherw se noted.
Neutral and ground conductors shall be installed in the sane duct with
their associ ated phase conductors.

b. Connection to Buildings: Cables shall be extended into the

various buildings as indicated, and shall be properly connected to the
first applicable term nation point in each building. After
installation of cables, conduits shall be sealed with caul ki ng conpound
to prevent entrance of noisture or gases into buildings.

. 2.4 Tests
.2.4.1 Operating Test

After the installation is conpleted, the Contractor shall conduct an
operating test for approval. Equipnent shall be denmonstrated to operate in
accordance with the requirements herein. Tests shall be performed in the
presence of the Contracting Oficer. The Contractor shall furnish

i nstrunents and personnel required for the test and the Governnent wl|
furnish the necessary electric power.

.2.4.2 Gover nnent Furni shed Motor Control Centers and Control Stands

The Contractor shall verify and denobnstrate that all features of the
Government - furni shed nmotor control centers and control stands are properly
wired and fully operational. Contractor shall make any corrections or

adj ustment s required.

.2.4.3 G ound- Resi st ance Measurenents

The existing ground plates do not have to be tested. G ound-resistance
measurenments of each ground rod shall be taken and certified by the
Contractor to the Contracting Officer. No part of the electrica

di stribution systemshall be energized prior to the resistance testing of
that system s ground rods and submi ssion of test results to the Contracting
O ficer. Test reports shall indicate the |location of the ground rod and
the resistance and the soil conditions at the time the test was perforned.
VWhen the building water service is used as a ground or part of the
groundi ng system ground-resistance neasurenents shall also be made of this
connection. G ound-resistance neasurenents shall be made in normally dry
weat her, not | ess than 48 hours after rainfall, and with the ground under
test isolated fromother grounds. The resistance to ground shall be
nmeasured using the fall-of-potential nethod described in the | EEE 142

St andar d.
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3.

2.5 Pai nting and Fi ni shing
2.5.1 Factory Coating

Qut door equi prrent and conponent items, including but not limted to
transformer stations and ferrous nmetal |uminaries not hot-dip gal vani zed or
porcel ain enamel finished, shall be provided with corrosion-resistant
finishes which shall wi thstand 125 hours of exposure to the salt spray test
specified in ASTM B 117 without |oss of paint or release of adhesion of the
pai nt primer coat to the netal surface in excess of 1/16 inch fromthe test
mark. The scribed test mark and test evaluation shall be in accordance
with ASTM D 1654 with a rating of not Iess than 7 in accordance with Table
1 (procedure A). Cut edges or otherw se damaged surfaces of hot-dip

gal vani zed sheet steel, m |l gal vani zed sheet steel or rigid conduit with
field cut threads shall be coated with a zinc rich paint.

.2.5.2 Field Painting

Pai nting required for surfaces not otherw se specified and finish painting
of items only primed at the factory, shall be as specified in SECTI ON:
PAI NTI NG, GENERAL.

-- End of Section --
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PART 1

1.

1

CGENERAL

REFERENCES

SECTI ON 16530

LI GHTI NG SYSTEM

The publications listed below forma part of this specification to the

ext ent

ref erenced.
desi gnati on only.

The publications are referred to in the text by basic

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO) PUBLI CATI ONS

AASHTO HB- 16

AASHTO LTS-3

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

ANSI

(1997, 16th Ed.) Standard Specifications
for Hi ghway Bridges

(1994) Standard Specifications for
Structural Supports for H ghway Signs,
Lum naries, and Traffic Signals

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI) STANDARDS

AG87

A780

c2

Cr78. 380

c82.1

C82. 4

C136. 2

C136. 3

C136. 6

C136.9

(1992) Hi gh-Strength Nonheaded Steel Bolts
and Studs

(1992) Repair of Damaged and Uncoat ed
Areas of Hot-Di p Gal vani zed Coati ngs

(1993) National Electrical Safety Code

(1984) Method for the Designation of
Hi gh-Intensity Di scharge Lanps

(1985; C82.1a; C82.1b; CB82.1lc; R 1992)
Bal | asts for Fluorescent Lanps
Speci fications

(1992) Ballasts for
Hi gh-1ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

(1985) Luminaries Voltage Classification

(1989) Luminaire Attachments - for Roadway
Li ghti ng Equi pnent

(1990) Roadway Lighting Equi pnent - Metal
Heads and Refl ector Assenblies -
Mechani cal and Optical Interchangeability

(1990) Roadway Lighting Equi pnent - Socket

Support Assenblies for Metal Heads -
Mechani cal | nterchangeability
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ANSI C136.10 (1988) Locki ng-type Photocontrol Devices
and Mating Receptacles - Physical and
el ectrical Interchangeability and Testing
for Roadway Lighting Equi prment

ANSI C136.11 (1988) Multiple Sockets for Roadway
Li ghti ng Equi pnent

ANSI C136. 13 (1992) Metal Brackets for Wod Pol es

ANSI C136. 15 (1986) Hi gh-Intensity-Di scharge and

Low Pressure Sodi um Lanps in Lum naries -
Field Identification

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM PUBLI CATI ONS

ASTM A 36 (1994a) Carbon Structural Steel

ASTM A 48 (1994a) Gray lron Castings

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on lron and Steel Products

ASTM A 153 (1982; R 1987) Zinc Coating (Hot-Di p) on
Iron and Steel Hardware

ASTM A 575 (1989) Steel Bars, Carbon, Merchant
Quality, M G ades

ASTM A 576 (1990b) Steel Bars, Carbon, Hot-Wought,
Special Quality

ASTM B 2 (1988) Medi um Hard- Drawn Copper Wre

ASTM B 8 (1993) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing
Appar at us

ASTM C 478 (1993) Precast Reinforced Concrete Manhol e
Sections

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci mens Subj ected to Corrosive
Envi r onment

FACTORY MJUTUAL SYSTEM (FM PUBLI CATI ON

Approval Guide (Equipnent, Mterials, Services for Conservation of
Property) 1986 with Quarterly Supplenments

| LLUM NATI ON ENG NEERI NG SCOCI ETY (I ES) PUBLI CATI ON

| ESNA ARP- 8 (1983) Roadway Lighting
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) STANDARDS
NEVA LA | (1992) Surge Arresters
NEMA LE 4 (1987) Recessed Luminaries, Ceiling
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS
NFPA 70 (1996) National Electrical Code

UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL 03 (1996) Electrical Construction Mterials
Directory

UL 542 (1994) Lanphol ders, Starters, and Starter
Hol ders for Fluorescent Lanps

UL 844 (1995) Electric Lighting Fixtures for Use
in Hazardous (C assified) Locations

UL 924 (1995) Energency Lighting and Power
Equi prrent

UL 935 (1995; Rev Jun 1995) Fl uorescent-Lanp
Bal | ast s

UL 1029 (1994; Rev COct 1994)

Hi gh-1ntensity-Di scharge Lanp Ball asts

UL 1570 (1988; Rev thru Mar 1995) Fl uorescent
Li ghting Fixtures

UL 1571 (1991; Rev thru Mar 1995) | ncandescent
Li ghting Fixtures

UL 1572 (1991; Rev thru Mar 1995) High Intensity
Di scharge Lighting Fixtures

.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Shop Drawi ngs; GA
Shop drawi ngs shall be submtted for approval and shall consist of a
complete list of equipnent and materials, including manufacturer's
descriptive and technical data (statenment and certification of |ight pole
vi bration and strength characteristics); catalog cuts; and any speci al
installation instructions that nay be required. Shop draw ngs shall be
subnitted for all materials and equi pment specified.

SD- 13 Certificates
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UL Publications; FIO

The label or listing of the Underwiters Laboratories Inc., will be
accepted as evidence that the materials or equi pnent conformto the
appl i cabl e standards of that agency. |In lieu of this Iabel or listing, the

Contractor shall subnit a statement froma nationally recognized,
adequat el y equi pped testing agency indicating that the itens have been
tested in accordance with required procedures and that the materials and
equi pment conply with all contract requirenments. However, materials and
equi pnent installed in hazardous | ocations nust bear the UL | abel unless
the data submitted fromother testing agency is specifically approved in
writing by the Contracting Oficer.

Non- UL Publications; FIO

For ot her than equipnent and materials specified to conformto UL
publications, a manufacturer's statement indicating conplete compliance
with the applicable standard of ASTM NEMA, or other commercial standard,
i s acceptable.

GUARANTEE; FI O

The equi pnent furni shed under this section shall be guaranteed agai nst
defective material, design, and workmanship for the period of one (1) year
fromthe date of acceptance. Upon receipt of notice fromthe governnent of
failure of any part of the guaranteed equi prment during the guarantee
period, new replacenent parts shall be furnished and installed promptly by
the Contractor at no cost to Covernment.

PART 2 PRODUCTS

2.1 GENERAL

Items of the sane classification shall be identical including equipnent,
assenblies, parts, and conmponents.

2.1.1 St andard Pr oduct

Mat eri al and equi pnent shall be a standard product of a nmanufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to bid opening.

2.1.2 Preventi on of Corrosion

a. Metallic materials shall be protected against corrosion as specified.
Al um num shall not be used in contact with earth or concrete

b. Ferrous netal hardware shall be hot-dip gal vani zed in accordance with
ASTM A 123 and ASTM A 153.

c. Lumnaries 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 paragraph: Painting and

Fi ni shing, except exposure shall be 200 hours. Finish color shall be the
manuf acturer's standard, unless otherw se indicated.

2.1.3 Hazar dous Locati ons
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Wring in locations indicated shall conformto the NFPA 70 for O ass |

Di vision 2 hazardous | ocations. Equipnment shall be suitable for Goup D
operating tenperature of 536 F. Wring and equi pnent in |ocations

i ndi cated shall be of the classes, groups, divisions, and suitable for the
operating tenperature; all as indicated.

.1.4 Verification of Dinensions

The Contractor shall beconme fanmiliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting Oficer of any
di screpancy before perform ng any worKk.

.2 MATERI ALS

. 2.1 Wor kmanshi p

Mat eri al s and equi prent shall be installed in accordance with
recommendati ons of the manufacturer and as shown.

. 2.2 Publ i cati ons

Mat erials and equi pnment shall conformto the respective publications and
ot her requirements specified below. Mterials and equi pnment not |isted
bel ow shall be as specified elsewhere in this Section.

.2.3 Lanps

.2.3.1 Fl uor escent Lanps

Fl uorescent | anps for electronic ballasts shall be as indicated.

.2.3.2 Hi gh-1 ntensity-Di scharge Lanps

ANSI C78. 380

.2.3.3 I ncandescent Lanps, Large

Shal | be rated rough service unless otherw se specifi ed.

. 2.4 Bal | asts

Bal | asts shall conformto the |lanp the ballast supplies, shall be rated for
the voltage indicated and shall have a power factor of not |less than 90

percent, a crest factor of 2.0 or less and a voltage range of not |ess than
plus or mnus 10 percent. Exterior type ballasts shall be suitable for

operating at - 40°F and above.

.2.4.1 Fl uorescent Lanp Bal |l ast

Shall be the electronic type conform ng to ANSI C82.1 and UL 935.

.2.4.2 El ectroni c Ball ast

El ectronic ballasts shall consist of a rectifier, high frequency inverter,
and power control and regulation circuitry. The ballasts shall be UL

listed, Class P, with a Class A sound rating and shall contain no PCBs.
Bal | asts shall meet 47 CFR 18 for electromagnetic interference and shal
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not interfere with the operation of other electrical equipnent. Design
shall withstand line transients per |EEE C62.41, Category A. Unless

ot herwi se indicated, the m ni mum nunber of ballasts shall be used to serve
each individual fixture, using one, two, three or four |anp ballasts. A
single ballast my be used to serve nultiple fixtures if they are

conti nuous mounted, factory manufactured for that installation with an
integral wireway and are identically controll ed.

(a) Light output regulation shall be plus or mnus 10 percent.
(b) Voltage input regulation shall be plus or mnus 10 percent.
(c) Lanp current crest factor shall be no nore than 1.7.

(d) Ballast factor shall be not |ess than 85 percent nor nore than
100 percent, unless otherw se indicated.

(e) A 60 Hz filter shall be provided. Flicker shall be no nore than
15 percent with any lanp suitable for the ballast.

(f) Ballast case tenperature shall not exceed 25 degree Celsius rise
above 40 degree Cel sius ambi ent, when tested in accordance
with UL 935.

(g) Input current third harnonic shall not exceed 32 percent tota
harmoni ¢ distortion or 27.5 percent of the third triplens.

(h) Power factor shall not be |less than 0.9.
(i) Ballasts shall operate at a frequency of 20 KHz or nore.
(j) Operating filament voltage shall be 2.5 to 4.5 volts.

(k) Warranty. Three year full warranty including a $10 | abor
al | owance.

(1) Ballast Efficacy Factor (BEF) shall be in accordance with the
following Table - Electronic Fluorescent Ballast Efficacy
Factors. Ballasts and | anps shall be matching rapid start or

instant start as indicated on the follow ng Table. If
32W F32-T8 | anps and ball asts are used, they nust be either
all rapid start or all instant start.
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ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS*

TYPE OF NOM NAL NUMBER M N. BALLAST
LAMP STARTER OPERATI ONAL OF EFFI CACY
TYPE & LAMP | NPUT VOLTAGE LAMPS FACTOR
40W F40 T12 rapid start 120 or 277 V 1 2.3
2 1.2
3 0.8
4 0.6
34W F40 T12 rapid start 120 or 277 V 1 2.6
2 1.3
3 1.0
4 0.7
40W F40 T10 rapid start 120 or 277 V 1 2.2
2 1.1
3 0.8
32W F32 T8 rapid or 120 or 277 V 1 2.4
instant start 2 1.4
3 1.0
4 0.8
*For ballasts not specifically designed for use with dinmng controls

The BEF is cal cul ated using the forml a:
BEF = Bal | ast Factor (in percent) / Power
where Power |nput = Tota

| nput

2.2.4.3 Hi gh-1ntensity-Di scharge Lanp Bal |l ast
UL 1029 and ANSI C82.4 for nultiple supply type.
2.2.5 Fi xt ures

Fi xtures shall be as shown and shal

Watt age of Conbi ned Lanmps and Bal |l asts

conformto UL Standards and the

foll owi ng specifications and shal

be as detailed on Standard Draw ng No.

40- 06- 04.

Illustrati ons shown on these sheets are indicative of the

gener al

type desired and are not

intended to restrict selection to fixtures

of any particul ar manufacturer.

energy efficiency,

Fi xtures of simlar
light-distribution and brightness characteristics,

desi gns and equi val ent
and

of equal finish and quality shall be submitted for approval

a. Fluorescent, Industrial-Type Fixtures: UL 1570.

b. Fluorescent, General -Purpose Fixtures: UL 542 and UL 1570.
Cc. Hazardous Location Fixtures: UL 844.

d. High-Intensity-Di scharge Fixtures: UL 1572

e. Incandescent Lighting Fixtures: UL 1571.

f. Lumnaries, Floodlighting: UL 1571 and UL 1572
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g. Lumnaries, Roadway Lighting:
Attachnents, ANSI C136. 3.
Cl assification, ANSI C136. 2.
Field identification marking, ANSI C136.15.
I nterchangeability, ANSI C136.6 for netal heads and reflectors, and
ANSI C136.9 for sockets.
Lumi nari es, side-mounted, ANSI C136. 14.
Sockets, ANSI C136.11.
Phot o- Control Devi ces, ANSI C136. 10.
.2.6 Li ght Sets
UL 924.
2.7 Pol es
Pol es shall be steel.
.2.8 Surge Arresters
NEMA LA 1 of the zinc-oxide type.
.3 OTHER PRODUCTS
.3.1 Interior Lighting
.3.1.1 Lanps and Lighting Fixtures
Fi xtures may be provided with No. 18 AWG stranded copper conductors in
3/8-inch flexible netal conduits not over 6 feet |ong where flexible metal
conduits are pernmitted by NFPA 70. Ballasted fixtures shall have ballasts
whi ch are conpatible with the specific type and rating of |anps indicated
and shall conply with the applicable provisions of the publications
ref erenced.
.3.1.2 Lanps
Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed in the fixtures just
prior to the conmpletion of the project.
a. Incandescent |anps: 120 volt ac operation unless otherw se indicated.

b. Fluorescent |anps shall be as indicated in the fixture schedul e shown
on the draw ngs.

c. Hgh-intensity-discharge | anps shall be the high-pressure-sodiumtype
unl ess ot herw se i ndicat ed.

.3.1.3 Fi xtures

Fi xtures shall be as shown and descri bed herein and shall conformto the
foll owi ng specifications.

(a) Accessories such as straps, nounting plates, nipples, or brackets
shall be provided for proper installation.

(b) Suspended fixtures shall be provided with swi vel hangers in order
to insure a plunb installation. Pendants 4 feet or |onger shall be
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2.

2.

braced to limt swinging. Single-unit suspended fluorescent fixtures
shall have two hangers. Miltipole-unit or continuous-row fluorescent
units shall have a tube, a hanger wire with separate cord, or a stem
for wiring at one or both ends as indicated on the draw ngs. Hangar

rods shall not be less than 3/16-inch dianeter.

(c) Ceiling fixtures shall be coordinated with and suitable for
installation in, on, or fromthe suspended ceiling provided under other
sections of these specifications. Installation and support of
fixtures shall be in accordance with the NFPA 70 and manufacturer's
reconmendati ons. \Were seismic requirenents are specified herein,
fixtures shall be supported as shown or specified. Recessed fixtures
shall have adjustable fittings to permt alignment with ceiling panels.

Recessed fixtures installed in fire-resistive type of suspended
ceiling construction shall have the same fire rating as the ceiling or
shall be provided with fireproofing boxes having materials of the same
fire rating as the ceiling panels, in conformance with the Buil ding
Materials Directory of Underwiters Laboratories Inc. Surface-nounted
fixtures shall be suitable for fastening to the structural support for
ceiling panels.

(d) Sockets of industrial, strip, and other open type fluorescent
fixtures shall be of the type requiring a forced novenent al ong the
| ongi tudi nal axis of the lanp for insertion and renoval of the |anp.

3.2 Exterior Lighting
3.2.1 Fl oodl i ght s

Fl oodl i ghts shall be of the encl osed heavy-duty type having indi cated beam
spreads and adj ustabl e support brackets suitable for required nmountings.
VWhere indicated, floodlights shall be equi pped with weatherproof plug-in or
twi st-1ock receptacles to receive photo-control elenents. Lanps shall be
of the sizes and types indicated and provided with appropriate ball asts.

.3.2.2 Roadway, Area and Lock Lighting Lum naries

Roadway, area and lock lighting lumnaries shall be of the enclosed type
each consisting of a cast al um num housing, a finished alum numreflector
for corrosion protection, an enclosing glass refractor or gl obe providing
the indicated |ES RP 8 type light distributions, and a slip-fitter capable
of adapting to 1-1/4 inch through 2-inch nounting brackets. Luminaire
heads shall have standard di nmensions suitable for interchangeable, standard
optical assenblies. Heads shall be internally wired and rated 600 volts.
Lanps shall be of the sizes and types indicated and provided with

appropri ate ball asts.

.3.2.3 Vandal - Resi st ant Construction

VWhere indicated, lunminaries shall be provided with vandal -resistant
construction. Exposed diffusers, reflectors, or refractors shall be of a
pol ycarbonate resin, except that other material may be used if protected by
a pol ycarbonate resin shield or cast netal guard. Lum nari es mounted 15
feet and | ess above grade shall have exposed screws of the tanper-resistant

t ype.

.3.2.4 Phot o- Cont r ol

Each photo-control element shall have an adjustable operating range of
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approximtely 0.5 to 5.0 footcandl es and shall be mounted in a repl aceabl e,
weat her proof twi st-lock assenbly. \Where indicated, |lumnaries shall be
i ndividually controlled by a photo-control el ement mounted on the Lum naire.

2.3.2.5 Fusi ng

Each pole nounted Lum naire shall be fused at pole base. Fuse hol der shal
be in-l1ine weatherproof type. Fuse size shall be coordinated with fixture
rating. See SECTION: LOCK ELECTRI CAL WORK for fuse specifications.

2.3.2.6 Pol es

Li ghting poles shall be of nonminal |ength as shown on the fixture
schedul e. Poles shall be suitable for use with underground supply
conductors. Poles shall be designed for a wind velocity of 100 nph at the
base of the pole, for a wind gust factor of 1.3, and for the hei ght and
drag factors recommended by AASHTO  The effective projected area of

| um nari es and ot her pol e-nmounted devices shall be taken into account in
pol e design. Poles shall have grounding provisions. Bases shall be of the
anchor - bol t - nount ed type.

(a) Brackets: Brackets for area lighting shall be of the indicated
types. Brackets for floodlights shall have the number of tenons

i ndi cated. Brackets for roadway |um naries shall correctly position
um naries not less than 2 feet frompoles, at not |less than the
nmount i ng hei ghts indicated, but in no case |less than 24 feet above any

roadway. Brackets for guide wall lighting shall correctly position

center of lanp on face of guide wall. Slip-fitter brackets shall be
coordinated with the lum naries provided, and brackets used with one
type of luminaire shall be identical. On netal poles, brackets shal

be of the sane netal.

(b) Steel Poles: Steel poles and steel brackets shall be hot-dip
gal vani zed in accordance with ASTM A 123 and shall not be pai nted.

(c) Pole Setting: Poles shall be nobunted on cast-in-place foundations
or on existing anchors where noted. Conduit ells shall be provided for
cabl e entrances into pole interiors.

(d) Cast-In-Place Foundations: Concrete foundations, sized as

i ndi cated, shall have anchor bolts accurately set in foundations using
tenpl ates supplied by the pole manufacturer. After the concrete has
cured, pole anchor bases shall be set on foundations and | evel ed by
shi nm ng between anchor bases and foundations or by setting anchor
bases on leveling nuts and grouting. Poles shall be set plunb. Anchor
bolts shall be the manufacturers' standard, and not |ess than necessary
to neet the pole wind | oading specified herein and ot her design
requirements.

2.3.2.7 Li ghting Pol e G oundi ng
Bases of lighting poles shall be connected to an adjacent ground rod by
means of an 8 AWG wire. A ground connection from poles back to neutra
ground points shall also be provided utilizing either metal raceways or
ground wires.

2.3.2.8 Exi sting Lighting Equi pnent

VWhere indicated, existing |lighting equipnent shall be renmoved, sal vaged and
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reinstalled. Equipnment shall be stored in a suitable building under
control of the Contractor, until the tine it is to be reinstalled

.3.2.9 Sal vaged Equi pnent

Sal vagi ng equi prent shall consist of renpving all dirt and checking the
parts in general. Any defective parts shall be called to the attention of
the Contracting O ficer. The Contractor shall renove the defective part or
parts when so directed by the Contracting O ficer. Al finished surfaces
shall be sand bl asted and all dents, chips or holes filled with epoxy and
sanded snooth. Painting shall be in accordance with paragraph: Painting
and Finishing. The Contractor shall furnish and install new | anps and any
addi ti onal hardware required, such as screws, bolts, washers, nuts, etc.

.3.3 Hi gh Mast Lighting
.3.3.1 Fi xtures

Fi xtures shall be TYPE 404E2, as detail ed on sheet 54 of Corps of Engineers
Drawi ng No. 40-06-04 which acconpany and forma part of this specification.
The fixture shall have an Symmetric, full cutoff cutoff l|ight distribution
pattern. The illustration shown on this sheet is indicative of the genera
type desired and is not intended to restrict selection to fixtures of any
particul ar manufacturer. Fixtures of simlar design, equivalent |ight
di stribution and brightness characteristics, and equal finish and quality
will be acceptable. Fixtures shall be simlar or equal to the existing
hi gh mast |ight as indicated on the drawings. A total of seven (7) 1,000
watt |um naries shall be supplied. Six fixtures shall be installed on the
hi gh mast pol e, and one shall be given to the Lockmaster in the original
packi ng carton. All accessories such as straps, mounting plates, nipples,
or brackets shall be provided for proper installation.

.3.3.2 Lanps

Lanps of the proper type, wattage, and voltage rating shall be delivered to
the project in the original containers, and installed in the fixtures just
bef ore conpletion of the project. Four spare |anps shall be provided.

Hi gh- pressure sodium | anps shall be clear.

.3.3.3 Pol es

Steel poles shall be the pole manufacturer's standard design for supporting
six 1000 watt fixtures. Poles shall be simlar or equal to the existing
hi gh mast poles. Poles |lengths shall provide a 100 foot |um naire nmounting
height. All poles shall be made of tapered steel tubes. All shaft steel
shall be full gage, without |am nations. All sections shall maintain a
uniformtaper fromtop to bottom The overall height dinension shall be
achi eved by a conbination of shop welding and/or field tel escoping of one
section onto another. Sections shall not exceed in length that which
commerci al type notor freight can handle. Pole shafts shall be secured to
the concrete foundation by a steel base plate welded to the shaft. Al
pol es shall have a weat herproof, hinged, padl ockable access door in the
base. G oundi ng connection shall be provided near the bottom of each neta
pole. Al steel materials furnished for high mast pole shall be hot-dipped
gal vani zed. Prior to hot-dip galvanizing, the surfaces to be coated shal
be bl ast cleaned. Scratched, stained, chipped, or dented poles shall not
be install ed.

(a) Design Criteria. Pole and all nounted accessories shall be
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designed to withstand a 100 nph wind | coad. Pole design, base plate and
sel ection computations shall be submitted for approval prior to
installation. All structures shall be designed to withstand pressures
created by wind velocities and projected area, as shown on the shop
drawi ngs. Pressures shall be calculated by the fornula P =
0.0025*(V)2. The follow ng shall be considered when conputing forces.

(1) cust factor of 1.3.

(2) Height coefficient of: 50-100 feet - 1.25

(3) Drag coefficient on pole per AASHTO St andards.

(4) Effective projected area of luninaries, as suggested
by manuf acturer.

(5) Deflection induced | oads.

The design of the highmast pole shall be according to AASHTO
Publ i cati ons, AASHTO LTS-3, Standard Specifications for Structura
Supports for Hi ghway Signs, Lum naries, and Traffic Signals and AASHTO
HB- 16, Standard Specifications for H ghway Bridges. The design shal
check fatigue and defl ection acceptance criteria per these AASHTO
Publ i cations. The Contractor shall submt all design criteria and
comput ati ons.

(b) Welding. Al welding shall conformto the [atest revision of the
American Wel ding Society specification. Al transverse welds (those

j oi ning one section to another) shall be 100 percent penetration.
Longi t udi nal wel ds shall have a m ni mum penetrati on of 60 percent.

That portion of the |ongitudinal weld which make up the slip joint
area, plus 1 foot on each side of all transverse welds, shall be 100
percent penetration. |Inspection shall consist of ultrasonics for al
100 percent welds, and visual and/or magnetic particle for all others.

(c) Pole Setting. Al poles shall be set straight and plunmb. Conduit
ells shall be provided at all poles.

(d) Lightning Arresters. Each high mast lighting fixture pole shal
be provided with the manufacturer's standard |lightning arresters rated
600 volts ac, secondary service. General Electric Co. Thyrite type
or approved equal. The arresters shall be nounted in the |ighting
pol es and connected to the | oad side of the pole service wiring. The
pol e base shall be connected to the bare copper ground wire.

(e) Fusing for highmast. The highmast | um naries existing and new

shall be fused at pole base. Fuse holder shall be custominstalled

fuse bl ocks as described bel ow. Fuse size shall be coordinated with
fixture rating. See SECTION: LOCK ELECTRI CAL WORK for fuse

speci fications.

(1) The Contractor shall provide twd(2) - 2 pole fuse hol ders,
one(1l) - 8"x6"x3.5" continuous hinge clanmp cover NEMA 4X junction
box and panel, and wet |ocation, CGB type cord connectors for
cabl e connections in the top and bottom of the box.
(2) The junction box/fuse hol der assenbly shall be installed on
the inside of the pole's handhole door. Mounting screws or bolts
shall not penetrate the outside of this door.

2.3.3.4 Loweri ng Device

The | owering device shall consist of three basic parts: a head assenbly,

16530 - 14 DACWB7- 00- B- 0015



ring assenbly, and a drive assenbly.

(a) Head Assenbly. The head assenbly shall be nade of 2-inch m ninum
A 36 steel and hot-di pped gal vani zed conformng to ASTM A 123 and A
153. The suspensi on cabl e sheaves shall be of durable material and
provide free movenment of the cables. Each sheave shall have a bushing
of simlar material. Onto the end of the suspension sheave arns, there
shall be bolted a | atching device. The |atches shall contain no noving
parts, and shall rempove all |oading fromthe suspension and drive
cables. The latches shall be ASTM A 36 steel. Latches and hardware
shall be gal vani zed. Each sheave shall utilize a keeper bolt
arrangenent to prevent cables from junping the sheave. The main power
conduct or sheave shall be approximately 18 inches in pitch dianeter and
made of A 36 steel. It shall be shop painted and shall have bearings
the sanme as the suspension cable sheaves. All suspension cabl es shal
be pre-strung in the factory through the head assenbly. Lowering cable
length shall be adjusted to prevent the ring assenbly fromhitting
obstructions such as hand railings in the |lowered position. The
entire assenbly shall be covered by a hood. The hood shall fit the
conduct or sheave in such a manner as to prevent the conductor cable
from junping the sheave.

(b) Ring Assenbly. The ring assenbly shall be nade of ASTM A 36

hot - di pped gal vani zed steel. The lunminaire ring shall have attached a
NEMA 3R junction box. The ring assenbly shall be supplied with 6

lum naire tenons symetrically spaced. Each lumnaire tenon shall be
prewired with wires running fromthe tenons to a ternminal block in the
ring mounted junction box. Wring to unused tenon shall not be

energi zed at the time of final acceptance and exposed wire ends shal
be taped. The ring shall have three or nore steel l|ocating pins or
other simlar hardware to prevent the ring assenbly fromtwisting as it
is raised and |l owered. The ring assenbly shall be equipped with free
nmoving rollers to avoid snaggi ng when raising or |lowering the

um naries. Each pole shall be furnished with the necessary |ength of
manuf act urer's recomrended copper conductor cable, with one male plug
and one femal e plug connector, and one weat her proof receptacle nounted
in the junction box on the ring for testing the lights in the | owered
position. Plugs, connectors and receptacles shall conformw th NEVA
St andar ds.

(c) Drive Assenmbly. A lowering winch shall be located in the pole
base. It shall be a wormgear, self-locking type, properly sized for
the load. The necessary length of 1/4-inch gal vanized steel cable
shall be pre-wound onto the winch drumat the factory. Operation of
the lowering winch shall be by a heavy-duty reversing brake notor with
torque limter and coupling for connection to the lowering winch drive
shaft. There shall be a mininmmof 15 feet of cable between the notor
and a renpte operator. The renote operator and the notor shall be
nmount ed on a 2-wheel push cart. The notor and renote operator shall be
suitable for use on a 120 volt, single-phase, 20 anpere circuits.
Drive shall be interchangeable with existing high nast drive assenbly
or existing drive assenblies shall be replaced with same type as

provi ded under this Section.

2.3.3.5 Anchor Bolts
Anchor bolts shall be designed and provided by the pole manufacturer.

Anchor bolts shall be threaded bar. The top ten inches shall be cold-dip
gal vani zed. The nuts shall be gal vani zed. The col d-di p gal vani zi ng shal
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conformto ASTM A 780 and shall be zinc-rich paints. Prior to application
of the zinc-rich paint, the surfaces to be coated shall be blast cleaned to
white netal in accordance with SSPC-SP5. After installation of the nuts,
al | damaged surfaces shall be touched-up with compatible zinc-rich paint.

PART 3 EXECUTI ON
3.1 GENERAL
3.1.1 Code Conpli ance

The installation shall conply with the requirements and recommendati ons of
NFPA 70 and ANSI C2.

3.1.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangement
of equi pment, conduit, and wiring. The Contractor shall becorme faniliar
with all details of the work and verify all dinensions in the field so that
the outlets and equiprment will be properly | ocated and readily accessible.
Lighting fixtures, outlets, and other equiprment and materials shall be

| ocated to avoid interference with mechanical or structural features;
otherwi se, lighting fixtures shall be symetrically | ocated according to
the room arrangenment when uniformillum nation is required, or
asymretrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet nmetal roof decks. |[If any conflicts occur
necessitating departures fromthe drawi ngs, details of and reasons for
departures shall be submitted and approved prior to inplenmenting any change.

3.2 | NSTALLATI ON
3.2.1 Pai nting and Fi ni shing
3.2.1.1 Factory Coating

Qut door equi prrent and conponent items, including but not limted to
transformer stations and ferrous nmetal |umnaries not hot-dip gal vani zed or
porcel ain enanmel finished, shall be provided with corrosion-resistant

fini shes which shall wi thstand 125 hours of exposure to the salt spray test
specified in ASTM B 117 without |oss of paint or release of adhesion of the
pai nt primer coat to the nmetal surface in excess of 1/16 inch fromthe test
mark. The scribed test mark and test evaluation shall be in accordance
with ASTM D 1654 with a rating of not Iess than 7 in accordance with Table
1 (procedure A). Cut edges or otherw se damaged surfaces of hot-dip

gal vani zed sheet steel or m |l gal vani zed sheet steel shall be coated with
a zinc rich paint.

3.2.1.2 Field Painting
Pai nting required for surfaces not otherw se specified and finish painting
of items only primed at the factory, shall be as specified in SECTI ON:
PAI NTI NG, GENERAL.

3.2.2 Tests

After the building and lock lighting systeminstallation is conpleted, and
at such tinme as the Contracting Officer may direct, the Contractor shal

16530 - 16 DACWB7- 00- B- 0015



conduct an operating test for approval. The equi prent shall be
demonstrated to operate in accordance with the requirements of this
specification. The test shall be performed in the presence of the
Contracting O ficer. The Contractor shall furnish all instruments and
personnel required for the tests, and the Governnent will furnish the
necessary el ectric power.

.2.3 Spare Parts

Provide a conpl ete set of accessories and special tools required to erect,
handl e, dismantle, test, and maintain |lighting system apparatus. Spare
parts shall be identical in all respects to corresponding original

equi pnent provided. Spare parts required include

(1) One compl ete set of fuses, each type and size.

(2) One fixture of each type provided.

(3) Four | amps of each type provided

(4) Twel ve one-quart containers of finish paint for outdoor equipnent.

.3 ATTACHVENTS

STD. DETAIL NO. 40-06-04 SHEET 3
STD. DETAIL NO. 40-06-04 SHEET 6
STD. DETAIL NO. 40-06-04 SHEET 36
STD. DETAIL NO. 40-06-04 SHEET 51
STD. DETAIL NO. 40-06-04 SHEET 54
STD. DETAIL NO. 40-06-04 SHEET 60
STD. DETAIL NO. 40-06-04 SHEET 67
DETAI L | DENTI FI CATI ON D502225E

-- End of Section --
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TRI-SERVICE CADD/GIS |**™* T
TR INOLOGY CENTER . D502225E

ELECTRICAL

LUMMNARE REQUREMENTS __

L HOUSING SHALL BE MMM 0.026
THICK STEEL, OR STEEL AND
ALUMINUM CONSTRUCTION, AND

SHALL BE CHEMICALLY TREATED FOR
RUSTPREVENTINWPANT

ADHESION. HOUSING SHALL BE
ASSEMBLED WITH SCREWS OR BY
WELDED JONTS.

GENERAL NOTES:
2

L DETALS SHOWN
NOT TO SCALE.

2. NTERIGR OF HOUSING SHALL BE
PAINTED WITH MINMA 85%
REFLECTANCE HWIGH GLOSS WHTE
ENAMEL.

3. REFLECTOR SHALL BE SEMI-SPECULAR o
NATURAL ANODIZED ALUMINUM.

4, PARABOLIC LOUVER SHALL BE
ANODIZED NATURAL ALUMINUM ANO
SHALL HAVE POSITIVE ACTION
S’:‘R&G&LOADED LATCHES AND SAFTY

i
|
i
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
I
|

5. PROVIDE INTERNAL GREEN GROUNDING SCREW. :
|
|
|
|
i
[
|
I
[
|
|
I
!
|
|
|
i
I
|
|
|
I
|
!
|
|
|
|
|

SURFACE 6. BALLAST: HGH POWER FACTOR ( .SRETL.CBM APPROVED RAPD
START CLASS P ENERGY_SAVING BALLAST WITH SOUMD RATING OF
? *A*. SECURE BALLASTS TO HOUSING WITH AT LEAST ONE SCREW
AND SUIP ON BRACKET OR TWO SCREWS - ONE AT EACH ENO.

7. PROVIDE COLORS AS NOICATED.

TYPE A - DRECT - ILIGHT
PENDANT TYPE 8 - DRECT - 2 UGHT

n: TYPE C - INORECT - ILIGHT

TYPE D - NORECT - 2 LIGHT

TYPE E - ORECT/INDIRECT - ILIGHT
TYPE F - DIRECT/INDIRECT - 2 LIGHT

" TYPE G - DIRECT ASYMMETRIC
NOTE: TYPES C.0,E & F MAY ONLY BE PENDANT OR BRACKET
MOUNTED.

BRACKET

SURFACE, PENDANT OR
BRACKET MOUNTED PARABOLIC LUMINAIRE

ORIGIN (INSERTION POINT)
't!§

— e —— ———— — N D S I WD D NS S S .——-——————-—-——-—_—.—————_———.—.—-———
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CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

TYPE 106 TYPE 107 TYPE 108
Integral Outlet Box Exposed Gasketed Concealed Standard
Outlet Box Outlet Box
Enclosed and Gasketed (Vapor-tight) Industrial Incandescent Fixtures
Suffix Description
A Ceiling mounted
B Wall mounted
C , Pendant mounted

Type 106 fixture body shall be constructed with an enclosed and gasketed chamber as
an integral part of the body which shall serve as an outlet box. Fixture shall be suitable
for wet locations. >

Type 107 fixture shall be suitable for mounting on an expoéed, enclosed, and gasketed
conduit outlet box. Fixture shall be suitable for wet locations.

Type 108 fixture shall be suitable for mounting on a concealed standard outlet box.
Fixture shall be suitable for wet locations.

Type 106, 107, and 108 fixtures shall conform to UL 1571 and shall be provided with

a cast aluminum guard of adequate rigidity and strength. A guard shall be attached to
the fixture so that its permanence of position is assured. Wattage rating of the fixture
shall be as indicated on contract documents.

Fixture types indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.

FEBRUARY 1990 STD. DET. NO. 40-06-04 SHEET 3
16530-15 )




CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

TYPE 112 TYPE 113

Single Double
Exterior Incandescent Floodlight for i
Soffitt or Wall Outlet Box Mounting
Suffix ' Description
A Satin aluminum finish
B Textured black finish

Fixture shall conform to UL 1571. Fixture shall be suitable for use in wet locations.
The fixture shall consist of the indicated number of lampholder housing units with
adjustable attachment arm and box canopy. The housing, attachment arm, and canopy
shall be cast aluminum and shall be finished as specified. Satin aluminum finish shall
have clear acrylic lacquer protective coating. The housing arm shall attach to the box
canopy with 1/2-inch connection. A locknut shall be provided to secure the arm in the
desired position. The housing arm shall be provided with a calibrated swivel with
serrated locking teeth and compression screw to hold the fixture housing in the desired
position. Housing shall be large enough to provide ample finger room for ease of lamp
replacement. Fixture shall be rated for PAR-38 standard lamps of 52 to 165 watts.

Lampholder shall be medium base glazed porcelain. Fixture shall be furnished with
weatherproof gasket. Fixture shall be prewired.

!

Fixture types indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.

FEBRUARY 1990 STD. DET. NO. 40-06-04 - SHEET 6
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CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

TYPE 234 ' TYPE 235 TYPE 236
Static Troffer Air Handling Troffer = Heat Removal/
Transfer Troffer
4
Recessed Fluorescent Fixture, 2-foot by 2-foot, With Parabolic Louver
First Suffix Second Suffix Description
A - Two-lamp, 12-cell louver
B Three-lamp, 18-cell louver
C Four-lamp, 32-cell louver
1 Type 200 emergency unit

Fixture shall conform to UL 1570. Housing, trim flanges if any, and end fittings shall
be die-formed, cold-rolled steel embossed if necessary to ensure structural rigidity.
End fittings shall be removable if required to permit end-to-end mounting of fixtures
in a continuous row. Metal parts to be painted shall receive one or more rust inhibitive
coatings before application of the finish coat. Reflective surfaces shall be finished to
provide an initial and minimum reflectance of not less than 85 percent. The louver
shall be the anodized or semi-specular finished aluminum type consisting of inter-
connected cellular baffles not less than three nor more than four inches in depth. The
louver shall be hinged on both longitudinal sides using die-formed steel hinges, and
shall be held securely in place by the hinges and spring-steel latches that are
inconspicuous or concealed from view when louver is in place and latches are closed.
Securing the louver in place shall prevent light leakage and movement of the louver
when subjected to normal vibrations. The ballast(s) and fixture wiring shall be
concealed by a snap-in type of metal cover which can be removed and replaced without
the use of tools. Standard ball23t(s) shall be of the Class P, high power factor type that
has been approved by the Certified Ballast Manufacturers for the application.
Ballast(s), lampholders, louver and the wireway cover shall be removable and

" replaceable without removal of the fixture from the ceiling. Fixture shall be prewired.

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.

FEBRUARY 1990 STD. DET. NO. 40-06-04 SHEET 39
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CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

.jl
TYPE 401

Enclosed, Integrally Ballasted, Rectangular Shaped,
Side Mounted, High Intensity Discharge Lighting Fixture

First Suffix Second Suffix Description
A Rated for mercury vapor lamp
B Rated for metal halide lamp
C Rated for high pressure sodium lamp
1 IES type II medium light distribution
2 IES type Il medium light distribution
3 IES type V medium light distribution.

Fixture shall conform to UL 1572. Fixture housing shall have sides and doorframe of
one-piece extruded aluminum with welded joints and top of crowned sheet alumimm.
The top shall be spot welded and sealed watertight. The housing shall be rigidly
attached to a square shaped mounting arm of extruded aluminum. The fixture door
shall have a flat heat and impact resistant lens of 3/16-inch nominal, tempered glass,
and shall be hinged and held in place with captive screws of the same finish as the door.
The lens and door shall enclose the lamp compartment. The reflector shall be
aluminum of the manufacturer’s standard commercial product finish suitable for the
lamp type and rating. The ballast shall be of the high power factor type. The ballast
and power components shall be mounted on a single bracket and shall be removable.
The fixture, including the mounting arm, shall be gasketed to allow air movement but
prevent the entry of dust and insects. Ballast shall be of the constant wattage
autotransformer type for mercury vapor lamps, lead-peak autotransformer type for
metal halide lamps, and regulating type for high pressure sodium lamps. Ballast shall
be capable of starting and operating the lamp at ambient temperatures ranging from
minus 20 degrees F to 105 degrees F. A square extruded aluminum pole including
anchor type base, anchor bolts and mounting hardware shall be provided by the fixture
manufacturer and shall be the manufacturer’s standard commercial product for the
number of fixtures and wind load indicated or specified. The fixture housing mounting
arm shall have a dark duranodic bronze finish. The fixture shall be prewired and shall
have a mogul base glazed porcelain lampholder.

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.

FEBRUARY 1990 STD. DET. NO. 40-06-04 SHEET 51
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CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

TYPE 404

Enclosed, High Mast, Integrally Ballasted,
High Intensity Discharge Fixture

First Suffix Second Suffix Description -

Rated for: ‘

1000 watt mercury vapor lamp

400 watt metal halide lamp

1000 watt metal halide lamp

400 watt highpressure sodium lamp
1000 watt high pressure sodium lamp
Asymmetrical light distribution
Symmetrical light distribution

CISToL

N

Fixture shall conform to UL 1572. Fixture shall consist of an enclosed aluminum
optical housing, an integral ballast, and a cast aluminum support designed for a 2-inch
tenon. Fixture shall be side mounted. The lampholder shall be mogul base glazed
porcelain and shall be installed with lamp support and vibration stabilizer for vertical
base-up operations of the lamp. The lampholdcr shall be field adjustable. The lens
shall be tempered, thermal-shock and impact resistant glass and shall be held securely
in a die-cast aluminum or stainless steel door frame hinged to the optical housing and
held closed with stainless steel clamps. Gaskets shall be provided to seal the optical
housing: Air entering or leaving the optical housing as a result of expansion shall be
filtered. All ferrous metals shall receive a rust inhibitive coating before application of
finish coat. Interior of optical housing shall have the manufacturer’s standard
commercial product finish suitable for the type and rating of the lamp. Exterior finish
shall be the manufacturer’s standard commercial product finish. Ballast shall be of the
high power factor type. Ballast shall be of the constant wattage autotransformer type
for mercury vapor lamps, the lead-peak regulating type for metal halide lamps, and
the regulated type for high pressure sodium lamps. Ballast shall be capable of starting
and operating the lamp at ambient temperatures ranging from minus 20 degrees F to
105 degrees F. —

Fixture type indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.
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CORPS OF ENGINEERS DEPARTMENT OF THE ARMY

{

TYPES06 TYPE 507
Wall Bracket Mounting Slip Fitter Mounting
High Intensity Discharge Floodlight with Asymmetrical Light Distribution
First Second Third Description
Suffix Suffix Suffix
A Rated for metal halide lamp
B Rated for high pressure sodium
. (HPS) lamp . . .
1 NEMA type 6 x 5 light distribution
2 NEMA type 7x 7 light distribution
3 NEMA type 7 x 6 light distribution
A Fixture with instant restrike feature
B Type 300 emergency unit

Fixture shall conform to UL 1572 and NEMA FA 1, and shall be the heavy-duty,
enclosed type, Fixture shall consist of a cast aluminum housing and a cast aluminum
door assembly and shall be integrally ballasted unless otherwise shown or approved.
The door assembly shall be hinged and gasketed and held in a closed position with
screws of finish to match fixture or recessed stainless steel latches. The lens shall be
thermal shock and impact resistant tempered glass and shall be held securely in the
door frame. Reflector shall be aluminum with manufacturer’s standard commercial
product finish suitable for light source provided. All metallic parts of the fixture shall
receive one or more rust-inhibitive coatings prior to the application of interior and ex-
terior finishes in accordance with the standard practice of the manufacturer for
commercially available exterior lighting fixtures. Ballast shall be of the high power
factor type capable pf starting and operating the lamp in an ambient temperature of
minus 20 degrees F # 105 degrees F. Ballast shall be of the lead-peak autotransformer
type for metal halide lamps and the regulating type for high pressure sodium lamps.
If an instant restrike feature is specified, the fixture shall be equipped to permit
restarting of the lamp to full lumen output within 5 seconds following restoration of
power after each momentary power interruption. The fixture shall be prewired and
shall include a mogul base glazed porcelain lampholder. Mounting hardware for the
fixture shall be adjustable, and shall be the cast aluminum type unless otherwise ap-

Fixture types indicated on this sheet shall also conform to requirements specified and
indicated in the contract documents.
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SECTI ON 16721

FI RE DETECTI ON AND ALARM SYSTEM

PART 1 GENERAL
1.1 RELATED WORK OF OTHER SECTI ONS
The following itens of related work are covered under other sections:

1) Duct detectors: SECTION: HEATI NG VENTI LATI ON, AND Al R CONDI TI ONI NG
CONTROL SYSTEMS.

1.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C135. 30 (1988) Zinc-Coated Ferrous G ound Rods for
Over head or Underground Line Construction

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825 (1994; Supple 1) Approval Cuide
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

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

NFPA 70 (1996) National Electrical Code
NFPA 72 (1993) National Fire Al arm Code
NFPA 90A (1993) Installation of Air Conditioning

and Ventilating Systemns

UNDERVWRI TERS LABCRATORI ES (UL)

UL- 04 (1994) Fire Protection Equi pment Directory
UL 6 (1993) Rigid Metal Conduit
UL 38 (1994; Rev Jan 1994) Manual |y Actuated

Si gnal i ng Boxes for Use with
Fire-Protective Signaling Systens

UL 228 (1993) Door Cl osers-Holders, with or
wi t hout Integral Snoke Detectors

UL 268 (1989; Rev May 1989) Snoke Detectors for
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Fire Protective Signaling Systens

UL 464 (1990) Audi bl e Signal Appliances

UL 467 (1993) G oundi ng and Bondi ng Equi prent

UL 521 (1993) Heat Detectors for Fire Protective
Si gnal i ng Systens

uL 797 (1993) Electrical Metallic Tubing

UL 864 (1991; Rev thru May 1994) Control Units

for Fire-Protective Signaling Systens

UL 1242 (1983; Rev thru Jul 1993) Internediate
Met al Condui t

.3 SUBM TTALS

Government approval is required for subnmittals with a "GA" designhation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Battery Data; FIOQO
Substantiating battery cal cul ati ons for supervisory and al arm power

requi rements. Anpere-hour requirements for each system conponent and each
panel conponent, and the battery rechargi ng period shall be included.

Vol tage Drop Data; FIO

Vol tage drop cal cul ations for signaling appliance circuits to indicate that
sufficient voltage is available for proper appliance operation.

Spare Parts Data; FIO

Spare parts data for each different itemof material and equi pnent
specified, not later than 1 nonths prior to the date of benefici al
occupancy. Data shall include a conplete list of parts and supplies with
the current unit prices and source of supply and a list of the parts
reconmended by the manufacturer to be replaced after 2 year of service.

Training Data; FIOQO

Lesson plans and training data, in manual format, for the training courses.
SD- 04 Dr awi ngs

Fire Alarm Reporting System GA.

Detail draw ngs, signed by the Registered Professional Engineer, consisting

of a conplete list of equipment and material, including manufacturer's

descriptive and technical literature, catalog cuts, and installation

instructions. Note that the contract draw ngs show | ayouts based on

typi cal detectors. The contractor shall check the I ayout based on the
actual detectors to be installed and nmake any necessary revisions in the
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detail drawings. The detail draw ngs shall also contain conplete wiring
and schematic diagrans for the equi prent furnished, equiprment |ayout, and
any other details required to denonstrate that the system has been
coordinated and will properly function as a unit. Detailed point-to-point
wiring diagram signed by the Regi stered Professional Engi neer, show ng al
poi nts of connection. Diagramshall include connections between system
devi ces, appliances, control panels, supervised devices, and all equi pnent
that is activated or controlled by the panel.

SD-08 Statenents
Pr of essi onal Engi neer Qualifications Data; FIO

Qualifications, with verification of experience and |icense nunber, of a
Regi stered Professional Engineer with at |east 4 years of current
experience in the design of the fire protection and detection systens.

Thi s engi neer must performthe various specification itenms required by this
section to be perfornmed by a registered Professional Engineer.

Installer Certificates; FIO

The Contractor shall provide docunentation denmonstrating that its fire
detection and al arm systeminstaller has been regularly engaged in the
installation of fire detection and al arm systens neeti ng NFPA standards for
a mnimum of three years i mredi ately precedi ng comrencenent of this
contract. Such docunentation shall specifically include proof of
satisfactory performance on at |east three projects simlar to that
required by these specifications, including the nanes and tel ephone nunbers
of using agency points of contact for each of these projects.

Docunent ati on shall indicate the type of each systeminstalled and include
a witten certificate that each system has perforned satisfactorily in the
manner specified for a period of not less than 12 nonths foll ow ng
completion. Al such data shall be subnitted 30 days prior to commencenent
of installation for approval of the Contracting Oficer. Listing of the
installer under "Protective Signaling Services - Local, Auxiliary, Renote
Station Proprietary (UUIS)" of UL-04 shall be accepted as equival ent proof
of conpliance with the foregoi ng experience requirenents.

Test Procedure Statenents; FIO
Det ai l ed test procedures, signed by the Regi stered Professional Engineer,
for the fire detection and al arm system 60 days prior to perform ng system
tests.

SD- 09 Reports
Testing Reports; FIO
Test reports in booklet formshowing all field tests perforned to prove
compliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall docunent al
readi ngs, test results and indicate the final position of controls.

SD-13 Certificates
Equi prent Certificates; FlIO
Certified copies of current approvals or listings issued by UL, FM or other

nationally recogni zed testing |aboratory, showi ng conpliance with specified
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NFPA st andar ds.
SD-19 QOperation and Mi ntenance Manual s
Fire Alarm Reporting System I nstructions; FIO

Si x copies of operating instructions outlining step-by-step procedures
required for systemstartup, operation, and shutdown. The instructions
shall include the manufacturer's name, nodel nunber, service manual, parts
list, and brief description of all equipnment and their basic operating
features. Six copies of maintenance instructions listing routine

mai nt enance procedures, possible breakdowns and repairs, and

troubl eshooti ng guide. The instructions shall include conduit |ayout,

equi pnent | ayout and sinplified wiring, and control diagrans of the system
as installed. Instructions shall be approved prior to training.

PART 2 PRODUCTS

2.

2.

1 CONTROL PANEL

Control Panel shall conply with all the applicable requirenents of UL 864.
The Control Panel shall be Style D, Class A in accordance with NFPA 72.
Addr essabl e system shall be m croconmputer based with a m ni rum word size of
eight bits. Panel shall be nmodular, installed in a flush nounted stee
cabinet with hinged door and cylinder |lock. Control panel shall be a
clean, uncluttered, and orderly assenbl ed panel containing all conmponents
and equi pment required to provide the specified operating and supervisory
functions of the system The panel shall have promnent rigid plastic,
phenolic or netal identification plates for all |anps, controls, neters,
fuses, and switches. Nanmeplates for fuses shall also include anpere
rating. Separate alarmand trouble |lanp shall be provided for each zone
alarm | ocated on exterior of cabinet door or be visible through the cabi net
door. Control panel switches shall be within the | ocked cabinet. A

sui tabl e neans shall be provided for testing the control panel visual

i ndi cating devices (meters or lanps). Meters and |anps shall be plainly

vi si bl e when the cabinet door is closed. Signals shall be provided to

i ndi cate supervisory or trouble condition on the system Loss of power,

i ncluding any or all batteries, shall not require the reloading of a
program Upon restoration of power, startup shall be automatic, and shal
not require any manual operation. The loss of primary power or the
sequence of applying primary or emergency power shall not affect the
transni ssion of alarm supervisory or trouble signals. Cabinets shall be
provided with ample gutter space to all ow proper clearance between the
cabinet and live parts of the panel equipnent. |f nore than one nodul ar
unit is required to forma control panel, the units shall be installed in a
si ngl e cabinet | arge enough to accommodate all units.

1.1 Renpt e System Troubl e Audi bl e/ Vi sual Appliance

Audi bl e appliance shall have a m ni mum sound | evel output rating of 85 dBA
at 3.048 m (10 feet) and operate in conjunction with the panel's integral
trouble signal. The audible device shall be silenced by the systemtrouble
silence switch. A rigid plastic, phenolic or nmetal identification sign
which reads "Fire Al arm System Troubl e" shall be provided at the audible
appl i ance. The visual appliance |ocated with the audi bl e appliance shal

not be extingui shed until the trouble has been cl eared.

1.2 Circuit Connections
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Circuit conductors entering or |eaving the panel shall be connected to
screw-type terminals with each ternminal marked for identification.

.2 MANUAL FI RE ALARM STATI ONS

Manual fire alarmstations shall conformto the applicable requirenents of
UL 38. Manual stations shall be connected into alarminitiating circuits.
Stations shall be installed on surface or sem-flush nounted outlet boxes
as indicated. Stations shall be single action type. Stations shall be
finished in red, with raised letter operating instructions of contrasting
color. Stations requiring the breaking of glass or plastic panels for
operation are not acceptable. Stations enploying glass rods are not
acceptable. The use of a key or wench shall be required to reset the
station. Gavity or mercury switches are not acceptable. Swtches and
contacts shall be rated for the voltage and current upon which they
operate. Stations shall have a separate screw termnal for each conductor.
Surface mount ed boxes shall be painted the sane color as the fire alarm
manual stations.

.3 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conply with the applicable requirenments of

NFPA 72, NFPA 90A, UL 268, and UL 521. Alarminitiating devices shall be

Style D, Cass A in accordance with NFPA 72. The detectors shall be

provi ded as indicated. Detector base shall have screw terninals for making

connections. No solder connections will be allowed. Detectors shall be

connected into alarminitiating circuits. Detectors located in conceal ed

| ocations (above ceiling, etc.) shall have a renote visible indicator |anp.
Install ed devices shall conformto the classification of the area.

.3.1 Heat Detectors

Heat detectors shall be designed for detection of fire by fixed
tenperature. Heat detectors shall be rated for a mnimumof 15.2 m (50
foot) spacing (snmooth-ceiling rated) in accordance with UL 521. Detectors
| ocated in areas subject to noisture, exterior atnospheric conditions or
hazardous | ocati ons as defined by NFPA 70, shall be types approved for such
| ocations. Heat detectors located in attic spaces or simlar conceal ed
spaces bel ow the roof shall be internediate tenperature rated.

.3.1.1 Fi xed Tenperature Detectors

Det ectors shall be conpatible with the outlet box nounting and supported

i ndependently of wiring connections. Detectors are designed to detect high
heat. The detectors shall have a specific tenperature setting of 57.2
degrees C (135 degrees F).

.3.2 Snoke Detectors

Det ectors shall be designed for detection of abnormal snoke densities.
Snoke detectors shall be ionization, photoelectric, or projected beamtype.
Detectors shall contain a visible indicator [anp that shows when the unit

is in alarmcondition. Detectors shall not be adversely affected by

vi bration or pressure. Detectors shall be the plug-in type in which the
detector base contains terminals for making all w ring connections.
Detectors that are in conceal ed (above false ceilings, etc.) locations
shall have a renote visible indicator |anp.
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2.3.2.1 | oni zati on Detectors

| oni zati on detectors with a dual chanber shall be responsive to both
invisible and visible particles of conbustion. One chanber shall be a
ref erence chamber and the second a sanpling chanber. Detectors containing
radi um shall not be provided. Detectors shall not cause an alarm condition
due to anticipated fluctuations in relative humdity. The sensitivity of
the detector shall be field adjustable to conpensate for operating
conditions. Detector shall require no replacenment or readjustnment to
restore it to normal operation after an alarmcondition. Each detector
shall be capable of w thstanding anbient air velocity up to 1.5 meters per
second (300 fpm in accordance with UL 268. Detectors shall have at |east
a two-stage sensitivity setting, with detectors initially set for normal
sensitivity. A lower sensitivity shall be available for each detector.
The |l ower sensitivity shall be within the limts established for that
detector by UL or FM

2.3.2.2 Phot oel ectric Detectors

Det ectors shall operate on a light scattering concept using an LED |ight
source. Failure of the LED shall not cause an alarmcondition. Detectors
shall be factory set for sensitivity and shall require no field adjustnents
of any kind. Detectors shall have an obscuration rating between 1.9 and
2.4 percent per foot when tested in accordance with UL 268.

2.3.2.3 Proj ect ed Beam Snmoke Detectors

Det ectors shall be designed for detection of abnormal snoke densities.

Det ectors shall consist of separate transmtter and receiver units. The
transmtter unit shall emt an infrared beamto the receiver unit. Wen
the signal at the receiver falls below a preset sensitivity, the detector
shall initiate an alarm The receiver shall contain an LED which is
powered upon an alarm condition. Long-term changes to the received signa
caused by environnmental variations shall be automatically conpensat ed.
Detectors shall incorporate features to assure that they are operational; a
trouble signal shall be initiated if the beamis obstructed, the limts of
the conpensation circuit are reached, or the housing cover is renpved.

Det ectors shall have multiple sensitivity settings in order to meet UL
listings for the different distances covered by the beam |In the event of
beaminterference for nore than three seconds a trouble alarmshall be
transmtted.

2.3.2.4 Duct Detectors

Duct detectors are provided under SECTI ON: HEATI NG VENTI LATI ON, AND Al R
CONDI TI ONI NG CONTROL SYSTEMS

2.3.3 Combi nati on Snmpbke and Heat Detectors

Conbi nati on snoke and heat detectors shall have an audi bl e device

(sel f-contained) and be designed for detection of abnormal snoke densities
by the photoel ectric principle and abnormal heat by a fixed tenperature
sensor. Snoke detectors shall be provided with an LED Iight source.
Failure of the LED shall not cause an alarmcondition and the sensitivity
shall be factory set at a nomnal 3 percent and require no field

adj ustments of any kind. Heat detector portion shall be fixed tenperature
sensor rated at 57 degrees C (135 degrees F). The audible appliances shal
have a m ni mum sound out put of at |least 85 dBA at 3.048 m (10 feet).
Detectors shall contain a visible indicator |anp that shows when the unit
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is in alarmcondition. Detectors shall not be adversely affected by

vi bration or pressure. Each detector shall be reverse polarity whereby,
when connected to the signaling appliance circuit, and in the event of a
buil ding alarm the audible device shall sound.

.4 NOTI FI CATI ON APPLI ANCES

Audi bl e appliances shall be heavy duty and conformto the applicable
requi rements of UL 464. Alarmindicating appliances shall be connected to
i ndicating appliance circuits (1AC), Style Z, Class Ain accordance with
NFPA 72. All textual, audible, and visual appliances and systenms shal
comply with NFPA 72. Devices shall be connected into alarmindicating
circuits. Al devices shall have a separate screw ternminal for each
conductor. All shall be painted red.

.4.1 Alarm Bel | s

Bells shall be surface nmounted with the matching mounting back box. Bells

shall be suitable for use in an electrically supervised circuit. Bells
shall be the underdone type producing a m ni mum out put rating of 85 dBA at
3.1 m (10 feet). Bells used in exterior |ocations shall be specifically

listed or approved for outdoor use and be provided with netal housing and
protective grilles. Single stroke, electrically operated, supervised,
sol enoid bells shall be used for coded applications.

.4.2 Al ar m Hor ns

Horns shall be surface nounted, with the matchi ng nounting back box
vibrating type suitable for use in an electrically supervised circuit.
Horns shall produce a mnimum sound rating of at |east 85 dBA at 3.048 m
(10 feet). Horns used in exterior locations shall be specifically listed
or approved for outdoor use and be provided with netal housing and
protective grills.

.5 FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT

.5.1 Condui t

Conduit and fittings shall comply with UL 6, UL 1242 and UL 797
.5.2 Wring

Wring for 120V ac power shall be No. 12 AWG minimum Wring for |ow
voltage dc circuits shall be No. 14 AWG mininum Power wiring (over 28
volts) and control wiring shall be isolated. Al wiring shall conformto
NFPA 70. Systemfield wiring shall be solid copper and installed in
nmetallic conduit or electrical netallic tubing, except rigid plastic
conduit may be used under slab-on-grade. All conductors shall be col or
coded. Conductors used for the same functions shall be simlarly col or
coded. Wring code color shall remain uniformthroughout the circuit.
Pigtail or T-tap connections to alarminitiating, supervisory circuits, and
alarmindicating circuits are prohibited. T-tapping using screw term nal
bl ocks is allowed for addressable systens.

.5.3 Speci al Tools and Spare Parts
Speci al tools necessary for the maintenance of the equi prent shall be

furnished. Two spare fuses of each type and size required and five spare
| anps and LED s of each type shall be furnished. Two percent of the tota
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nunber of each different type of detector, but no |l ess than two each, shal
be furnished. Fuses and | anps shall be mounted in the fire al arm panel

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al and equi pnment shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products and shall be itens
that have been in satisfactory use for at |least 2 years prior to bid
openi ng. Equi prrent shall be supported by a service organization that can
provi de service within 24 hours.

1.2 Nanepl at es

Maj or conponents of equi pnment shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi prrent .

.1.3 Keys and Locks

Locks shall be keyed ali ke.

.1.4 Tags

Tags with stanped identification nunber shall be furnished for keys and
| ocks.

.1.5 Verification of Di mensions

The Contractor shall become fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

.1.6 Compl i ance

The fire detection and internal alarm system and the central reporting
system shall be configured in accordance with NFPA 72. The equi pnent

furni shed shall be conpatible and be UL |isted or FM approved or approved
or listed by a nationally recogni zed testing | aboratory in accordance with
t he applicabl e NFPA st andards.

1.7 Manuf acturer's Servi ces

Services of a manufacturer's representative who is experienced in the
installation, adjustnent, testing, and operation of the equi pment specified
shall be provided. The representative shall supervise the installation,

adj ustment, and testing of the equipnent.

.2 SYSTEM DESI GN

. 2.1 Oper ati on

The fire alarm and detection systemshall be a conplete, supervised fire
al arm system The system shall be activated into the al arm node by
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actuation of any alarminitiating device. The systemshall remain in the
al arm mode until initiating device is reset and the fire alarmcontro
panel is reset and restored to normal. Alarminitiating devices shall be
connected to initiating device circuits (I1DC), Style Db Class Ain
accordance with NFPA 72. Alarmindicating appliances shall be connected to
i ndicating appliance circuits (1AC), Style Z, Class A in accordance with
NFPA 72. All textual, audible, and visual appliances and systenms shal
comply with NFPA 72. Addressable system shall be mcroconputer based with
a mnimumword size of eight bits.

a. Sufficient nmenory shall be provided to performas specified and as
shown for addressabl e system

b. Individual identity of each addressabl e device shall be provided for
the foll owi ng conditions:

al arm

troubl e

open

short

appl i ances m ssing/failed

renote detector - sensitivity adjustment fromthe panel for snpoke
detectors

c. Al addressable devices shall have the capability of individually being
di sabl ed or enabled fromthe panel.

. 2.2 Oper ati onal Features
The system shall have the follow ng operating features:
a. Snoke detectors shall have conbined alarminitiating and power circuits.

b. Electrical supervision of the primry power (ac) supply, battery
vol t age, placenment of alarm zone nodule (card, PC board) within the contro
panel, and transmtter tripping circuit integrity.

c. Trouble buzzer and trouble lanp (light emtting diode or neon light) to
activate upon a single break, open, or ground fault condition which
prevents the required normal operation of the system The troubl e signal
shall al so operate upon | oss of primary power (ac) supply, low battery

vol tage, renoval of alarm zone nodule (card, PC board), and di sconnection
of the circuit used for transmtting alarmsignals off-prem ses. A trouble
al arm silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator |anp. After the
systemreturns to normal operating conditions, the trouble buzzer shal
again sound until the silencing switch returns to normal position, unless
automatic trouble reset is provided.

d. One person test node - Activating an initiating device in this node
will activate an alarmfor a short period of time, then automatically reset
the alarm w thout activating the transmitter during the entire process.

e. Evacuation alarmsilencing switch or switches which, when activated,
will silence alarmdevices, but will not affect the zone indicating | anp
nor the operation of the transmitter. This switch shall be over-ridden
upon activation of a subsequent alarmfrom an unal arnmed zone and the al arm
devices will be activated
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f. Electrical supervision of circuits used for supervisory signal
services. Supervision shall detect any open, short, or ground.

g. Confirmation or verification nodules used on snmoke detection initiating
circuits. The nodules shall interrupt the transm ssion of an al arm signal
to the systemcontrol panel for a factory set period. This interruption
period shall be adjustable from1 to 60 seconds and be factory set at 20

seconds. Inmediately following the interruption period, a confirmation
period shall be in effect during which tinme an alarmsignal if present wll
be sent imediately to the control panel. Al fire alarm devices other

t han snoke detectors shall be prohibited on circuits controlled by
confirmation or verification nodul es.

.2.3 Al arm Functi ons

An alarmcondition on a circuit shall automatically initiate the follow ng
functi ons:

(a) Transnmission of a signal over the station fire reporting system
(b) Visual indications of the alarned zones on the fire al arm panel.
(c) Deactivation of the air handling units

.2.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnornmal to energency power or restoration from
energency to normal power shall be fully automatic and not cause
transnission of a false alarm Loss of ac power shall not prevent

transni ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

.3 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be stored with
protection fromthe weather, hunmidity and tenmperature variation, dirt and
dust, and any ot her contam nants.

.4 I NSTALLATI ON

Al'l work shall be installed as shown and in accordance with the

manuf acturer's di agrans and recomendati ons, unl ess otherw se specified.
Snoke detectors shall not be installed until the building has been

t hor oughl y cl eaned.

4.1 Power Supply for the System

A single dedicated circuit connection for supplying power to each buil ding
fire alarm system shall be provided. The primary power shall be supplied
as shown on the draw ngs. The power supply shall be equipped with a

| ocki ng nechani sm and marked "FI RE ALARM Cl RCU T CONTROL".

.4.2 Wring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarmsystem shall not be installed in conduits, junction boxes,
or outlet boxes with conductors of lighting and power systems. No nore

t han one conductor shall be installed under any screw ternminal. Al
circuit conductors entering or |eaving any nounting box, outlet box

encl osure or cabinet shall be connected to screw ternminals with each
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term nal marked in accordance with the wiring diagram Connections and
splices shall be made using screw termnal blocks. The use of wire nut
type connectors are prohibited in the system Wring within any contro
equi pnent shall be readily accessible wi thout rempoving any conmponent parts.
The fire alarm equi prent manufacturer's representative shall be present
for the connection of wiring to the control panel

3.4.3 Control Panel

The control panel and its assorted components shall be nobunted so that no
part of the enclosing cabinet is |ess than 300 mm (12 i nches) nor nore than
2 m (78 inches) above the finished floor. All nanually operable controls
shall be between 900 mm (36 inches) to 1.1 m (42 inches) above the finished
floor. Panel shall be installed to conply with the requirenents of UL 864.

3.4.4 Det ectors

Detectors shall be installed in accordance with NFPA 72. Detectors shal

be at least 300 mm (12 inches) fromany part of any lighting fixture.
Detectors shall be located at |least 900 mm (3 feet) fromdiffusers of air
handl i ng systens. Each detector shall be provided with appropriate
nmounting hardware as required by its nmounting location. Detectors which
mount in free space shall be nounted directly to the end of the stubbed
down rigid conduit drop. Conduit drops shall be firmy secured to mnimnze
detector sway. Were length of conduit drop fromceiling or wall surface
exceeds 900 mm (3 feet,) sway bracing shall be provided.

3.4.5 Notification Appliances

Notification appliances shall be nounted a minimumof 2.4 m (8 feet) above
the finished floor unless Iinmted by ceiling height or otherw se indicated.

3.4.6 Annunci at or Equi pnment
Annunci at or equi pnent provi ded shall be nounted where indicated.
3.5 OVERVOLTAGE AND SURGE PROTECTI ON

Al'l equi prent connected to alternating current circuits shall be protected
fromsurges per | EEE C62.41 and NFPA 70. Al cables and conductors which
serve as conmuni cations |inks, except fiber optics, shall have surge
protection circuits installed at each end. Fuses shall not be used for
surge protection.

3.6 GROUNDI NG

Groundi ng shall be provided to building ground or ground rods shall be
driven. Maximum inpedance to ground shall be 25 ohns.

3.7 TESTI NG

The Contractor shall notify the Contracting O ficer 30 days before the
prelimnary and acceptance tests are to be conducted. The tests shall be
perforned in accordance with the approved test procedures in the presence
of the Contracting Officer. The control panel nmanufacturer's
representative shall be present to supervise all tests. The Contractor
shall furnish all instrunents and personnel required for the tests.

3.7.1 Prelimnary Tests
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Upon conpletion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance. Tests shall include the
nmeggering of all system conductors to determ ne that the systemis free
from grounded, shorted, or open circuits. The negger test shall be
conducted prior to the installation of fire alarm equipnent. |If
deficiencies are found, corrections shall be nade and the system shall be
retested to assure that it is functional

.7.2 Accept ance Test

Testing shall be in accordance with NFPA 72. The recomended tests in NFPA
72 shall be considered mandatory and shall verify that all previous
defici enci es have been corrected. The test shall include the follow ng:

(a) Test of each function of the control panel

(b) Test of each circuit in both trouble and normal npdes.

(c) Tests of alarminitiating devices in both normal and trouble
condi ti ons.

(d) Tests of each control circuit and device.

(e) Tests of each alarmnotification appliance.

(f) Conplete operational tests under energency power supply.

(g) Visual inspection of all wring connections.

(h) Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

(i) Gound fault

(j) Short circuit faults

(k) Stray voltage

(1) Loop resistance

.8 TRAI NI NG

Trai ning course shall be provided for the operations and nai ntenance staff.
The course shall be conducted in the building where the systemis
installed or as designated by the Contracting Oficer. The training period
shall consist of 4 training hours and shall start after the systemis
functionally conpleted but prior to final acceptance tests. The
instructions shall cover all of the items contained in the operating and
mai nt enance i nstructions.

-- End of Section --
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SECTI ON 16760

COMVUNI CATI ON SYSTEM

PART 1 CGENERAL

1

1 COMVUNI CATI ON SYSTEMS

The lock will remain in operation during reconstruction. The Contractor
shal | make provision for maintaining the existing comunication systemin
operation until the new comruni cati on systemis functioning, by extending
temporary wiring while old wiring is removed, and by tenporarily relocating
exi sting equipnent, etc. The work covered by this section includes the
furnishing, installation, and wiring, for comrunication systens consi sting
of the foll ow ng:

1.1 Tel ephone System

The Government will furnish and install the digital tel ephone switch and
ancill ary equi prrent, includi ng power supply, punch-down bl ock frame, audio
anplifiers and tel ephone instrunments (stations). The Contractor shal
furnish and install wiring and conduit between the conmunication interface
termi nal box (CITB) and the | ocation of each tel ephone jack, or outdoor

i nstrunments.

.1.2 I nt ercom System

The Contractor shall furnish and install talk-back speakers, nounting, wre
and conduit from each tal k-back speaker back to the CITB, as shown on the
pl ans.

.1.3 Pagi ng System

The Contractor shall furnish and install all speakers including talk-back
speakers, mounting, wire and conduit back to the ClITB as shown on the plans.

.1.4 Radi o System

The CGovernnment will furnish and install the VHF FMradi o and the NMarine
radi o, including audio anplifier, and antennas.

a. The Contractor shall furnish nmounts for radi o antennas on the Centra
Control Station roof, and for antenna on the Downstream Control Stand
house, as shown on the plans. |In addition, within the Central Contro
Station, the Contractor shall install conduit runs fromthe radio pull box
(RPB) to the roof |ocated antenna pedestals and to various offices as shown
on the plans.

b. The Contractor shall furnish and install outdoor and indoor speakers,
with wire and conduit back to the CITB as shown on the plans.

c. The Contractor shall provide enpty conduit from each tel ephone |ocation
back to the RPB, as shown on the plans. These conduits will be used by the
Government for Marine radi o antenna cabl es.

d. The Contractor shall furnish and install 120 volt receptacles and the
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required circuits adjacent to each tel ephone outlet, to provide power for
radio renote control units. They shall be as shown on the plans and be
provi ded as part of the power and receptacle specification.

.1.5 Conput er System

The Contractor shall furnish and install conduits as shown on the plans.
.1.6 Vehicl e Gate Control Panel

The Contractor shall furnish and install a Vehicle Gate control cables and
conduits between the two Vehicle Gate controllers, provided under SECTI ON
FENCI NG, and the CITB. The Contractor shall furnish and install the Gate
Control Panels, roadway |oops, and associated conduit and cables as shown

on the plans.

1.7 Weat her Mbnitoring System

The Contractor will furnish and install the sensors for the | ock water
tenperature, air tenperature, w nd speed/w nd direction. The Contractor
will provide and install the indicators for the water tenperature, the w nd
speed/wi nd direction and the air tenperature. The Contractor will provide

the cables to interconnect the air tenperature, w nd speed/w nd direction
and water tenperature sensors with the indicators. The Contractor shal
furnish and install all signal and power supply equipnent to make a wor ki ng
system The Contractor shall furnish and install the conduit system as
shown on the plans, the sensor nounting, and the instrunent nonitoring
panels to nount the indicators in the Central Control Station.

.1.8 Pool Level Monitoring System

The Contractor shall install the Government Furnished pool |evel equipnent
as shown on the plans and specified under paragraph MATERI ALS AND

EQUI PMENT. The Contractor shall connect and adjust the indicators for
proper operation. Existing indicators in the existing CCS shall be kept in
use during construction as described in SECTI ON: REMOVALS, TEMPORARY W RI NG
AND GOVERNMENT- FURNI SHED EQUI PMENT. The exi sting indicators shall be
reinstalled as indicated in the plans and specifications.

.1.9 Smal | Boat Signal System

The Contractor shall replace the pull cord and pull switch at the Upstream
and Downstream small boat stations. The Contractor shall install

Government furnished switches. The Contractor shall provide and instal

[ ever arnms on the Government furnished switches, the | ever armshall be as
i ndicated on the plans. The Contractor shall replace the pull cord,
providing the cord as indicated on the plans. The Contractor shall furnish
and install relays, tone generator and a rotating signal beacon as shown on
t he pl ans.

.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ELECTRONI CS | NDUSTRI ES ASSOCI ATI ON ( EI' A) PUBLI CATI ONS
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El A RS- 160 (Dec 1951, Reprinted Jul 1956) Sound

Syst ens

El A RS-174 (Dec 1956, R 1982) Audio Transforners for
El ect roni ¢ Equi prent

El A RS-180 (Rev 1982) Power Transforners for
El ectrical Equi prment

El A SE-103 (Apr 1949; R Mar 1954) Speakers for Sound
Equi prrent

El A 568 (1991) Commercial Buil ding

Tel ecomuni cations Wring Standard

El A 569 (1990) Commercial Building Standard for
Tel ecomuni cati ons Pat hways and Spaces

El A 607 (1994) G oundi ng and Bondi ng Requirenents
for the Tel ecomuni cations Infrastructure
of Commerci al Buil di ngs

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENAQ NEERS (| EEE)

| EEE 383 (1974, Rev 1992) Type Test of Class 1E
El ectrical Cables, Field Splices and
Connecti ons

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA) STANDARDS

NEMA PB 1 (1990) Panel boards

NEMA RN 1 (1989) Pol yvinyl-Chloride(PVC) Externally
Coated Rigid Steel Conduit and
Internmedi ate Metal Conduit

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) PUBLI CATI ONS

NFPA 70 (1996) National Electrical Code

UNDERVWRI TERS' LABORATORI ES, INC. (UL) PUBLI CATI ONS

UL 6 (Oct 23, 1993) Rigid Metal Conduit

UL 50 (1995) Cabinets and Boxes (11th Ed.)

uL 797 (1993) Electrical Metallic Tubing (6th Ed.)

UL 1277 (1996) Electrical Power and Control Tray
Cabl es

.3 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
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Spare Parts Data; FIOQO

After approval of the shop draw ngs, and not later than 2 nonths prior to
the date of beneficial occupancy, the Contractor shall furnish spare parts
data for each different itemof materials and equi pnent specified. The
data shall include a complete list of parts and supplies, with current unit
prices and source of supply.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA

Shop drawi ngs shall be submtted and shall consist of a conplete list of
equi pnrent and materials, including manufacturer's descriptive and technical
literature; performance charts and curves; catalog cuts; and installation
instructions. Shop drawi ngs shall also contain conplete wring and
schematic diagrams. Drawi ng shall show proposed | ayout of equi prent and
appurtenances, and equi pnent relationship to other parts of the work

i ncludi ng cl earances for maintenance and operation.

.4 COORDI NATI ON

The work scope invol ves renpval and installation of Government Furni shed
Equi prrent. The switch over to the new comruni cation system shall be nade
during the non-navigation season. The Contractor shall schedule his work
accordingly to allow the Government to renove the existing radio and

t el ephone equi pnent. The Contractor shall notify and coordinate a tine
with the Contracting Oficer when this work nay be done by the Governnent.
The Contractor shall notify and coordinate a tinme, with the Contracting
O ficer, when the Governnent may install the Governnent furnished

equi pnent. When structures are renmoved and antenna, antenna |eads and

ot her radi o equi prment are nounted on the structures, the antenna, antenna
| eads and radi o equi prent shall be turned over to the Contracting O ficer.

.5 GUARANTEE

The equi pnent furni shed under this section shall be guaranteed agai nst
defective material, design, and workmanship for a period of one (1) year
fromthe date of acceptance. Upon receipt of notice fromthe governnent of
failure of any part of the guaranteed equi prment during the guarantee
period, new replacenent parts shall be furnished and installed promptly by
the Contractor at no cost to the Governnent.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS
1.1 St andard Products

Mat eri al and equi pnment shall be the standard products of a manufacturer
regularly engaged in the manufacture of the products. Itens of equiprent
shall essentially duplicate equi pment that has been in satisfactory use at
| east 2 years prior to bid opening. The Contractor shall provide all

equi pnent, accessories, and materials conplete and in strict accordance
with the specifications and drawi ngs as required for an electronic

i nter-conmuni cation system All material and equi prment required for proper
operations of the system shall be provided, even though not specifically

16760 - 6 DACWB7- 00- B- 0015



specified or described herein. All simlar equipnent shall be designed and
provi ded by the same manufacturer to ensure conpatibility for operation as
a complete system Equi prent shall be supported by a service organization
that is, in the opinion of the Contracting Oficer, reasonably convenient
to the site.

.1.2 Exposure

The equi pnent and installation shall be designed to provide |long-term
operation as specified, with the follow ng environmental conditions.

Qut door | ndoor
Equi prrent Equi prrent
Ambi ent Tenper at ur e Range -4@c to 50°C 0 to 40°C
Rel ati ve Humi dity Range 0 to 95% 0 to 80%

.2 MATERI ALS AND EQUI PMENT
.2.1 CGener al

Furni sh speakers, wire, conduit, term nal boxes, junction boxes, etc. as
shown on the plans and as specified below. Mnufacturer nanes are given
only to describe what the design is based on, the Contractor may substitute
an "equal or better". The work also includes providing and installing
nmount i ng pol es, brackets, covers, etc., as shown on the plans.

. 2.2 Mat eri al s and Equi prent Specifications

Equi prent placed in storage until installation time shall be stored with
protection fromthe weather, humdity and tenperature variations, dirt and
dust, and other contaminants. Materials and equi prent shall conformto the
foll owi ng requirenents.

(a) Conduits. UL 797 or UL 6, PVC coated type, NEMA RN 1.
(b) Enclosures. UL 50.

(c) Loudspeakers. EIA SE-103.

(d) Panel boards. NEMA PB 1.

(e) Sound System EIA RS-160.

(f) Transformers. EIA RS-174 and El A RS-180.

(g) Wring and Cable. EIA 568

.2.3 Tal k- Back Speakers
Speakers shall be Governnent furnished and install ed.
.2.4 Qut door "Pagi ng" and "Marine" Speakers

Speakers shall be weather-resistant high efficiency double re-entrant type
wi th adjustable swi vel bracket to allow positioning in the vertical and
hori zontal planes with a single adjustment. Continuous power input to the
driver shall be 30 watts. Dispersion shall be 100 degrees. Sound pressure
| evel shall be 125 Db nmeasured at four feet on axis with 30 watts input at
1 Khz. Frequency range shall be+3 Db from 225 to 14,000 Hz. Furnish a
built-in 70.7 volt-line transformer. Manufacturer: Atlas #AP-30T(C), or
approved equal .
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.2.5 I ndoor VIl Speakers

Speaker shall be a high efficiency double re-entrant type with adjustable
swi vel bracket to allow positioning in the vertical and horizontal planes
with a single adjustnment. Dispersion shall be 110 degrees. Sound pressure
| evel shall be 121 Db nmeasured at four feet on axis with 15 watts input at
1 Khz. Frequency response shall be+3 Db from 275 Hz to 14 Khz. Furnish
the speaker with a built-in 70.7 volt line transforner. Manufacturer:

Atl as #AP-15T8 or approved equal .

.2.5.1 Speaker Mounti ng

Each speaker shall be mounted at |east 8 feet above the finished floor
| evel unl ess otherw se indicated.

.2.5.2 L- pad

Provide an L-pad for each indoor wall mounted speaker. This L-pad shall be
nmounted in a flush box, mounted 4'-6" above finished floor in all finished
areas of the building. Surface box shall be used in non-finished areas.
L-pad shall be an auto-transforner type for 70.7 volt system 10 step plus
of f, 3db per step 10 Watt power rating, with stainless steel plate and

bl ack knob. Manufacturer: Atlas #AT-10 or approved equal.

.2.6 I ndoor Ceiling Speakers

The reproducer, consisting of an 8" speaker, 70.7 volt |ine transfornmer,

di ffuser faceplate, housing and hardware shall be acoustically-matched and
have a m ni mum frequency range of 200 to 10,000 Hz. The conplete
reproducer shall contain matched conponents as foll ows:

.2.6.1 Speaker

Speaker shall be cerami c magnet cone type with diameter of 8". Power
rating shall be 25 watts with programmaterial. Axial sensitivity with 1
watt input shall be 100 Db at 4' at 1,000 Hz.

.2.6.2 Li ne Transfor ner

A 70.7 volt line transforner shall provide |level adjustments of 0.5, 1, 2
and 4 watts.

.2.6.3 Housi ng and Baffle

Round backboxes shall have a mininmuminternal volume of 700 cubic inches.
Boxes shall be insulated with fiberglass material for resonance control
Exterior finish shall be baked enamel to match baffle and adj acent

surfaces. Wring shall be through conduit knockouts. The baffles shall be
perforated and finished in baked enanmel to match adjacent surface.
Attachnent of the backboxes shall be through the use of torsion spring and
shall not be visible. Construction shall be such that no vibration or
rattle occurs. Loudspeaker, backbox, and baffle shall be an integrated and
complete installation. Mnufacturer: Atlas #CLOLW HT87/ Q408/ T51-8, or
approved equal .

.2.6.4 L- pad

Provide an L-pad for each indoor ceiling speaker. This L-pad shall be
mounted in a flush box, mounted 4'-6" above finished floor in all finished
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areas of the building. Surface box shall be used in non-finished areas.
L-pad shall be an auto-transforner type for 70.7 volt system 10 step plus
of f, 3db per step 10 Watt power rating, with stainless steel plate and

bl ack knob. Manufacturer: Atlas #AT-10 or approved equal.

.2.6.5 Instal |l ati on

Install the speaker assenmbly in suspended ceiling as shown on the plans.
Coordi nate the exact location with Iighting and HVAC equi prent .

2.7 Comuni cati ons Wre and Cabl e

Communi cations wire and cable shall be furnished and installed per the Type
codes shown on the drawi ngs and as specified bel ow

Type A Used for tel ephone stations connections, radio control and
computer network: four pair UTP (unshiel ded tw sted pair)
cable, 24 AWG solid bare copper, Polyolefin insulated singles,
ripcord, flexible PVC jacket. Jacket is sequentially marked
at two foot intervals: UL listed, ANSI/TIA/ El A 568-A-5
Category 5E TIA/El A 568-A Category 5 | CEA 661, Category 5
NEMA WC-63.1 Category 5 Flane Rating and Test: UL Type CM
UL 1581 Vertical Tray C(UL) Type CM CSA FT1
Manuf act ure: Bel den 1583A, or approved equal .

Type B Used for | oudspeaker connections within Central Control
Station: one twi sted pair; #16 AWG stranded copper wire;
PVC- nyl on insul ati on; overall al um num pol yester shield with
copper drain wire; PVC jacket; 90 degree centigrade, 600 volt
rating; UL listed for installations in trays, troughs,
channel s, conduits, wireways, and for direct burial; conplies
with UL 1277; conplies with | EEE 383 70,000 BTU fl ame test;
maxi mum O. D. of 0.324 inches. Mnufacturer: Al pha #5616B1601,
or approved equal .

Type C Used for small boat pullcord stations and gate control
connections: two conductors; #16 AWG stranded copper wire;
PVC- nyl on insul ati on; overall al um num pol yester shield with
copper drain wire; PVC jacket; 90 degree centigrade, 600 volt
rating; UL listed for installations in trays, troughs,
channel s, conduits, wireways, and for direct burial; conplies
with UL 1277; conplies with | EEE 383 70,000 BTU fl ame test;
maxi mum O. D. of 0.325 inches. Mnufacturer: Al pha #7616/2, or
approved equal .

Type D Used for tal k-back speaker connections: four tw sted pairs;
#18 AWG stranded copper wire; PVC nylon insulation; overall
al um num pol yester shield with copper drain wire; PVC jacket;
90 degree centigrade, 600 volt rating; UL listed for
installations in trays, troughs, channels, conduits, wreways,
and for direct burial; conmplies with UL 1277; conmplies with
| EEE 383 70,000 BTU flane test; nmaximum O. D. of 0.571 inches.
Manuf act urer: Al pha #5616B1804, or equal .

Type E Used for | oudspeaker connections outside Central Control
Station: one twisted pair; #14 AW stranded copper wre;
PVC- nyl on insul ati on; overall alum num pol yester shield with
copper drain wire; PVC jacket; 90 degree centigrade, 600 volt
rating; UL listed for installations in trays, troughs,
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2.

2.

channel s, conduits, wireways, and for direct burial; conplies
with UL 1277; conplies with | EEE 383 70,000 BTU fl anme test;
maxi mum O. D. of 0.356 inches. Mnufacturer: Al pha #5616B1401,
or approved equal

Type F Used for antenna connections, Coaxial 50 ohm Transm ssion
Cable , Low Loss, Transm ssion and Conputer Cable. 10 AWG
stranded bare copper conductor with sem -solid polyethyl ene
i nsul ation. Duobond® Il plus tinned copper braid, 95%
coverage. Black PVC jacket. Tenperature Rating : 80°C
Voltage Rating : 30 Volts (UL) Suggested Operating Tenperature
Range (Non-UL): -40°C to +80°C. Maxi num Operating Voltage
(Non-UL): 3700 Volts RMS. Manufacture: Belden 9914, or
approved equal .

Type G Used for future tel ephone stations connections. 25 pair UTP
(unshiel ded twi sted pair) cable, 22 AW solid bare copper.
I nsul ation: Solid polyolefin color coded in accordance with
t el ephone industry standards. Twi sted Pairs: |ndividual
conductors twisted into pairs with varying twists to mnim ze
crosstal k, and specified col or conbinations to provide pair
identification. Core Assembly, Core Wap: Non-hygroscopic
dielectric tape applied longitudinally with an overl ap.
Filling Conpound Flexgel® filling conmpound - 80° C Expanded
Therrmal Pl astic Rubber. Conpatible with nmost comercially
avai |l abl e encapsul ents - cl eani ng conductors not required.
Shi el di ng: Corrugated, copolymer coated, .008" thick alum num
tape applied longitudinally with overl apped edges and
el ectrically continuous. A polyolefin based fl oodi ng conmpound
applied over the core wap and over the al unmi numtape.
Jacket: Black, linear |ow density, high nolecular weight
pol yet hyl ene. ldentification and Length Marking:
Manuf acturer's cabl e code, pair size, manufacturing plant
| ocation, nonth and year of manufacture, and sequential |ength
mar ki ng every two feet. Manufacture: Belden, Filled Solid
Al peth Cable - PE 39, Cable Code: WXRAR, Product Code: 105 183
743, or approved equal.

2.8 Tel ephone CQutl ets
2.8.1 I ndoor s

Provi de a tel ephone outlet assenbly at each inside wall |ocation as shown
on the plans and as follows. Single nodular outlet, 4-wire quick connect
terminals, stainless steel plate (with lugs for modul ar wall phone if so
noted on plans) nmounted in a single gang extra deep cast al um num surface
nount ed box in unfinished area. |In finished areas the boxes shall be netal
flush nmounted boxes with stainless steel plates as specified above. Floor
outl ets shall have a cast-netal body and be installed in accordance with
SECTI ON: LOCK ELECTRI CAL WORK, Paragraph: BOXES AND SUPPORTS. Spare wire
pairs shall be tagged, giving its far end | ocation. A mnimmof 2 feet of
the spare conductors shall be coiled in the box. The ends of the spare
conductors shall be taped.

.2.8.2 Qut door s

Provi de for weat herproof tel ephone stations at each outdoor |ocation as
shown on the plans. Spare wire pairs shall be tagged, giving its far end
| ocation. A minimmof 2 feet of the spare conductors shall be coiled in
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the box. The ends of the spare conductors shall be taped.
.2.9 Vehicle Gate Controller

Provi de cable and conduit between the CITB and the Vehicle gate controller,
as shown on the plans.

.2.10 Radi o Pul |l Box

Provi de a NEMA Type 1 steel, 14 gauge box 16" w de by 20" high by 8" deep,
wal | mounted, for the radio cables as shown on the plans. The finish on
both interior and exterior steel surfaces of the enclosure shall be

t horoughly cl eaned and then receive a rust-inhibitive phosphatizing or

equi val ent treatnent prior to painting. |Interior surfaces shall receive
not | ess than one coat of corrosion-resisting paint, white in color.
Exterior surfaces shall be prinmed, filled where necessary, and given not

| ess than two coats of quick air-drying | acquer or synthetic enamel with
sem gl oss finish, ANSI indoor LIGHT GRAY NO. 49 or 61. Install box as shown
on the plans.

.2.10.1 Radi o Control Cable
Provi de enpty conduit systemonly, as shown on pl ans.
.2.11 Comuni cation Interface Term nal Box (ClTB)

Provide a single term nal box, NEMA Type 1, gal vani zed steel, 14 gauge,

wi th back panel and door with latch (maxi mum w dth of 36 inches), wal
mounted, for term nating all the tel ephone cables, paging and tal k-back
speaker cables, Marine speaker cables, small boat cables, and vehicle gate
control cable & cable to MCC2. The finish on both interior and exterior
steel surfaces of the enclosure shall be thoroughly cl eaned and then
receive a rust-inhibitive phosphatizing or equivalent treatment prior to
painting. Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint, white in color. Exterior surfaces shall be
primed, filled where necessary, and given not less than two coats of quick
air-drying lacquer or synthetic enanel with sem gl oss finish, ANSI indoor
LI GHT GRAY NO. 49 or 61. The term nal box shall have the foll owi ng features:

a. Termnal Blocks. Screw type term nal blocks shall be for speaker

cables. Screw terninal block row spacing shall be 5 inches mninum

Terni nal blocks are to be arranged per use noted above. Provide and
install type 66 or 110 punch down term nal bl ocks for tel ephone cable.
Ternminate and identify all conductors. Each termnal block is to have a TB
#, and all terminals are to have a uni que nunber.

b. Each cable entering the term nal box shall be tagged showi ng its cable
nunber. This tag shall be on typed adhesive tape, with a clear shrink-wap
over marking. Cables entering box shall be term nated on the left side of
the bl ocks, the right side being left vacant for wiring to radi o and

t el ephone equi pnent, etc., by the Government.

c. |If the cable has a shield, the shield shall be insulated and grounded
to a copper ground bar |ocated at the bottom of the box. This copper
ground bar shall be drilled and tapped to accept the shield wire from each
shi el ded cabl e.

d. The term nal box door shall have a naneplate with the foll ow ng
engravi ng: COVMUNI CATI ONS | NTERFACE TERM NAL BOX.
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2.2.12 Room 202 I nstrunentati on Mnitoring Pane
Provi de an encl osure designed to flush nount in a wall as foll ows:

a. The enclosure shall be a NEMA 1 unit nade of 14 gauge steel and sized
as shown on the plans. The finish on both interior and exterior stee
surfaces of the enclosure shall be thoroughly cleaned and then receive a
rust-inhibitive phosphatizing or equivalent treatnment prior to painting.
Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint, white in color. Exterior surfaces shall be
primed, filled where necessary, and given not less than two coats of quick
air-drying lacquer or synthetic enanel with sem gl oss finish, ANSI indoor
LI GHT GRAY NO. 49 or 61. The front cover shall be a flush cover with a 1.5
inch trimring and door made of 0.095 inch thick brushed al um num or

stainl ess steel fastened with stainless steel screws. Door shall have a
heavy gage conti nuous hinge. latch shall be a single point flush drop T
handl e made of steel and cadm um plated. The Instrunents shall be nopunted
in the front cover, with the required cutouts, supports, trimrings, etc.

b. The enclosure shall have the instrunents nounted to the front panel
i nstrunents shall be as indicated on the draw ngs.

c. The enclosure shall have term nal blocks inside to distribute 120 volt,
60 Hertz power and term nal blocks for signal wiring to the various
i nstrunents.

d. The enclosure shall be mounted in the wall at the |ocation shown on the
pl ans. The front cover shall be flush with the finished wall surface.

e. The sensors for the panel instruments shall be wired to the required
equi pment to for a conplete system Power shall be obtained from Panel
LRP3.

2.2.13 Room 119 I nstrunentati on Mnitoring Pane

The encl osure shall be a NEMA 1 unit made of 14 gauge steel and sized as
shown on the plans. The finish on both interior and exterior stee

surfaces of the enclosure shall be thoroughly cleaned and then receive a
rust-inhibitive phosphatizing or equivalent treatnment prior to painting.
Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint, white in color. Exterior surfaces shall be
primed, filled where necessary, and given not less than two coats of quick
air-drying lacquer or synthetic enanel with sem gl oss finish, ANSI indoor

LI GHT GRAY NO. 49 or 61. The front cover shall be a flush cover with a 1.5
inch trimoverlap with double doors that have a heavy gage conti nuous hinge
and made of 0.095 inch thick brushed al umi num or stainless steel, fastened
with stainless steel screws. Latch shall be a three point flush drop T
handl e made of steel and cadm um plated. The Instrunents shall be nopunted
in the front cover, with the required cutouts, supports, trimrings, etc.

a. The enclosure shall have the instrunents nounted to the front panel
i nstrunents shall be as indicated on the draw ngs.

b. The enclosure shall have term nal blocks inside to distribute 120 volt,
60 Hertz power and term nal bl ocks for signal wiring to the various
i nstrunents.

c. The enclosure shall be mounted in the wall at the | ocation shown on the
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pl ans. The front cover shall be flush with the finished wall surface.

d. The sensors for the panel instruments shall be wired to the required
equi pnment to for a conplete system Power shall be obtained from Panel
LRP3.

PART 3 EXECUTI ON

.1 I NSTALLATI ON

All work shall be installed as shown and in accordance with the
manuf act urer's recomendati ons except where ot herw se indicated.

1.1 Condui t

Conduit shall be provided and installed as specified in SECTI ON: LOCK
ELECTRI CAL WORK.

1.2 W re Shielding

Al'l cable shielding shall be continuous throughout the system The shields
shall be connected to a ground bar within the CITB, and fromthat point a
ground wire shall be run to the nearest accessible point of the building
groundi ng system G oundi ng connections shall be made in accordance with
NFPA 70. Wring shall be color-coded to facilitate identification. Were
splices are made at conductor outlets, the shielding shall be

i nterconnected by a copper conductor.

.1.3 Weat her pr oof i ng

Al'l equi prent to be nounted out-of-doors or subject to inclenment conditions
shal |l be weat her proof ed

.1.4 Repairs

VWherever walls, ceilings, or floors are cut for installation, they shall be
repaired, restored, and finished to their original appearance.

.1.5 Test Inspection and Traini ng

The Government will provide electric power required for field tests when
available if the facility is turned over to the Governnent for beneficial
use at the time of the test; if not, the Contractor shall provide power

.1.5.1 System Tests

An operational systemtest shall be perforned to verify conformance of
systemto this specification. Because the Governnment is furnishing
anplifiers and the tel ephone switch, etc, the Contractor shall be present
when the operational systemtests are perforned and assist the Contracting
Oficer with these tests. Loop continuity and operations shall be verified
for each installed wire pair. Tests shall be conducted to verify correct
operation and ai m ng of each speaker.

.1.5.2 | nspecti on

bservations shall be nade to verify that units and controls are properly
| abel ed, and interconnecting cables, wires, and termnals are identified as
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speci fied.
3.1.5.3 Ret esti ng

Deficiencies indicated by tests shall be rectified and work affected by
such deficiencies shall be conpletely retested at Contractor's expense

-- End of Section --
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