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STATE FAIR - REPLACE SECONDARY ELECTRICAL PROJECT NO. M-OgOO3

SECTION 16050

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 -  GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general  provis ions of  the Contract ,  including General  and Supplementary
Ccnd i t ions  and D iv is ion  1  Spec i f i ca i ion  Sec t ions ,  app ly  to  th is  Sec t ion .

1 . 2  S U M M A R Y

A. This Sect ion includes the fol lowing:
1.  Support ing devices for electr ical  components.
2.  Concrete equipment bases.
3. Cutting and patching for electrical construction-
4.  Touchup paint ing.
5 .  E lec t r i ca ldemol i t ion .
6.  Electr ic i ty-meter ing components.

1 .3  QUALITY ASSURANCE

A. Electr ical  Components,  Devices,  and Accessor ies:  L isted and labeled as def ined in NFPA 70,

Art ic le 100, by a test ing agency acceptable to author i t ies having jur isdict ion,  and marked for

intended use.

B. Comply wi th NFPA 70.

1 .4  SERVING UTIL ITY COMPANIES

A. Serving Electr ic Ut i l i ty  is  as fo l lows:
1 .  Name:  B lack  H i l l s  EnergY

Contact: Ted Diaz

i3,T,iii;" ]?3 3;J[llria 
Ave ' Puebro' co 81003

B. Owner's Contact is as follows:
1.  Name: Joe Dean

Address:  1001 Beulah Ave' ,  Pueblo,  CO 81004
lelephone. 719.924.0153

C. pay al l  charges and/or fees levied by the serving ut i l i ty companies relat ive to this project.

D. Obtain and pay al l  fees for permits, l icensing, and inspections applicable to work of
Div is ion 16.

1,5 COORDINATION

A. Coordinate overhead primary demoli t ion and/or disconnections with Uti l i ty Co'

B. Coordinate conduit routes with Contractor performing boring/trenching and patchirepair of

exist ing surfaces. Layout conduit routes to minimize trenching and repair work'
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C. Coordinate installation of meter centers with transformer secondary work by Util i ty Co.

D. Coordinate electrical service connections with Util i ty Co.
1.  Coordinate instal lat ion and connect ion of  exter ior  underground ut i l i t ies and services,

including provis ion for electr ic i ty-meter ing components.
2.  Comply wi th requirements of  author i t ies having jur isdict ion and of  ut i l i ty  company

providing electrical power and other services.

E. Coordinate te lephone and intercom overhead cabl ing work wi th Owner 's lT representat ive and
serving ut i l i ty  company.

F. Salvage: Orrner retains the f i rst  r ight  of  salvage for exist ing electr ical  d is i r ibut ion gear being
demol ished under th is work.

PART 2 -  PRODUCTS

2 . 1  S U P P O R T I N G  D E V I C E S

A. Mater ia l :  Cold-formed steel ,  wi th corrosion-resistant coat ing acceptable to author i t ies having
jur isdict ion.

B. Metal  l tems for Use Outdoors or in Damp Locat ions:  Hot-dip galvanized steel .

C. Slot ted-Steel  Channel  Supports:  Flange edges turned toward web, and 9/16- inch- (14-mm-)

diameter s lot ted holes at  a maximum of 2 inches (50 mm) o.c. ,  in webs.

D. Slot ted-Steel  Channel  Supports:  Comply wi th Div is ion 5 Sect ion "Metal  Fabr icat ions" for

s lot ted channel  f raming.
1.  Channel  Thickness: Selected to sui t  structural  loading.
2.  Fi t t ings and Accessor ies:  Products of  the same manufacturer as channel  supports.

E. Raceway and Cable Supports:  Manufactured clevis hangers,  r iser c lamps, straps, threaded

C-clamps with retainers,  wal l  brackets,  and spr ing-steel  c lamps or c l ick- type hangers.

F.  Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel ,  p la in ends.

G. Expansion Anchors:  Carbon-steel  wedge or s leeve type.

H. Toggle Bol ts:  Al l -steel  spr inghead type.

L Powder-Driven Threaded Studs: Heat-treated steel'

2 .2  TOUCHUP PAINT

A. For Equipment:  Equipment manufacturer 's paint  selected to match instal led equipment f in ish.

B. Galvanized Surfaces: Zinc-r ich paint  recommended by i tem manufacturer.

2 .3  EQUIPMENT FOR UTlL ITY COMPANY'S ELECTRICITY METERING

A. l , leter Sockets:  Comply iv i th requirements of  e lectr ical  power ut i l i ty  company.

B. Modular Meter Centers:  See Sect ion 16424'

BASIC MATERIALS AND METHODS 1 6 0 5 0 - 2
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PART 3 - EXECUTION

3.1 ELECTRICALEQUIPMENTINSTALLATION

A. Materials and Components: lnstal l  level,  plumb, and paral lel and perpendicular to bui lding
construction, poles, frames and other and components, unless othenrvise indicated.

B. Equipment: Instal l  to faci l i tate service, maintenance, and repair or replacement of
components. Connect for ease of disconnecting, with minimum interference with other
instal lat ions.

C. Right of Way: Give to raceways and piping systems instal led at a required slope.

D. Clearances: Instal l  equipment to maintain NEC work and overhead clearances for gear; and
overhead wir ing to festoon l ighting.

3.2 ELECTRICAL SUPPORTING DEVICE APPLICATION

A. Damp Locations and Outdoors: Hot-dip galvanized materials or nonmetal l ic, U-channel
system components.

B. Selection of Supports: Comply with manufacturer's written instructions.

C. Strength of Supports: Listed for intended use, adequate to carry present and future loads,
times a safety factor of at least four.

3.3 SUPPORT INSTALLATION

A. lnstal l  support devices to securely and permanently fasten and support electr ical components.

B. Instal l  individual and mult iple raceway hangers and r iser clamps to support raceways. Provide
U-bolts, clamps, attachments, and other hardware necessary for hanger assemblies and for
securing hanger rods and conduits.

C. Separately support cast boxes that are threaded to raceways.

D. Instal l  metal channel racks for mounting cabinets, panelboards, disconnect switches, control
enclosures, pul l  and junction boxes, transformers, and other devices unless components are
mounted directly to structural elements of adequate strength.

E. Instal l  sleeves for cable and raceway penetrat ions of exist ing walls where required, unless
core-dri l led holes are used. Instal l  sleeves for cable and raceway penetrat ions of masonry
and f ire-rated gypsum walls and of al l  other f ire-rated f loor and wall  assemblies. Fire rat ings of
penetrat ions shal l  be instal led to match original rat ings.

F. Securely fasten electr ical i tems and their supports to the bui lding structure, unless otherwise
indicated. Perform fastening according to the fol lowing unless other fastening methods are
indicated:
1. Wood: Fasten with wood screws or screw-type nails.
2. Masonry: Toggle bolts on hol low masonry units and expansion bolts on sol id masonry

uni ts .
3. New Concrete: Concrete inserts with machine screws and bolts.
4. Exist ing Concrete: Expansion bolts.
5. Instead of expansion bolts, threaded studs driven by a powder charge and provided with

lock washers may be used in existing concrete'

BASIC MATERIALS AND METHODS 16050  -  3
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6. Steel :  Welded threaded studs or spr ing-tension clamps on steel .
a .  F ie ld  Weld ing :  Comply  w i th  AWS D1.1 .

7.  Welding to steel  structure may be used only for  threaded studs, not for  condui ts,  p ipe
straps, or other i tems.

B. Light Steel: Sheet-metal screws.
9.  Fasteners:  Select  so the load appl ied to each fastener does not exceed 25 percent of  i ts

proof-test load.

3 .4  UIL ITY COMPANY ELECTRICITY-METER]NG EQUIPMENT

A. lnstal l  equipment according to ut i l i ty  company's wr i t ten requirements.  Provide grounding and
empty condui ts as required by ut i l i ty  company.

3 .5  CONCRETE BASES AND PEDESTALS

A. Construct  concrete pole bases and vendor pedestals as indicated on Civi l  Drawings and
Divis ion 2 & 3 soeci f icat ions.

3 .6  DEMOLITION

A. Protect  exist ing electr ical  equipment and instal lat ions indicated to remain.  l f  damaged or
disturbed in the course of  the Work,  remove damaged port ions and instal l  new products of
equal  capaci ty,  qual i ty,  and funct ional i ty.

B. Accessible Work:  Remove exposed electr ical  equipment and instal lat ions,  indicated to be
demol ished, in their  ent i rety.

C. Abandoned Work:  Cut and remove bur ied raceway and wir ing,  indicated to be abandoned in
place, 2 inches (50 mm) below the surface of adjacent construction. Cap raceways and patch
surface to match existing finish.

D. Owner has f i rst-r ight-of-refusal  on demol ished gear.  Remove al l  unclaimed dernol ished
material from Project site.

E. Remove, store,  c lean, reinstal l ,  reconnect,  and make operat ional  components indicated for
relocat ion.

3 .7  CUTTING AND PATCHING

A. Cut,  channel ,  chase, and dr i l l  wal ls and other surfaces required to permit  e lectr ical
instal lat ions.  Perform cutt ing by ski l led mechanics of  t rades involved.

B. Repair  and ref in ish disturbed f in ish mater ia ls and other surfaces to match adjacent

undisturbed surfaces. Install new fireproofing where existing firestopping has been disturbed.
Repair  and ref in ish mater ia ls and other surfaces by ski l led mechanics of  t rades involved.

3 .8  REFINISHING AND RESTORATION

A. Ref in ish and touch up paint .  Paint  mater ia ls and appl icat ion requirements are speci f ied in

Divis ion 9 Sect ion "Paint ing."
1.  Clean damaged and disturbed areas and apply pr imer,  intermediate,  and f in ish coats to

sui t  the degree of  damage at  each locat ion.
2. Follow paint manufacturer's written instructions for surface preparation and for t iming and

appl icat ion of  successive coats.
3.  Repair  damage to galvanized f in ishes iv i th z inc-r ich paint  reccir l rne nCed by ntanufacture i ' ,
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4. Repair damage to PVC or paint f inishes with matching touchup coating recommended by
manufacturer.

B. Restore all surface material and grades impacted by this Work; to match original or other; as
defined by the Division 2 & 3 Specifications.

3 9 CLEANING AND PROTECTION

A. On completion of instal lat ion, including outlets, f i t t ings, and devices, inspect exposed f inish.
Remove burrs, dirt ,  paint spots, and construction debris.

B. Protect equipment and instal lat ions and maintain condit ions to ensure that coatings, f inishes,
and cabinets are without damage or deteriorat ion at t ime of Substantial Completion.

END OF SECTION

BASIC MATERIALS AND METHODS 16050  -  5
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: sEcrloN 16060

GROUNDTNG AND BONDING

1

i PART l -GENERp._

I  11 RELATED DOCUMENTS

:
A. Drawings and general provisions of the Contract, including General and Supplementary

I 
Conditions and Division 1 Specification Sections, apply to this Section.

, 1 .2 SUMMARY

: A. This Section includes grounding of electrical systems and equipment. Grounding

. requirements specified in this Section may be supplemented by special requirements of
' systems described in other Sections.

' 
B. This Section includes modification of existing neutral-ground bonds located downstream of

; Meter Centers.

1.3  SUBMITTALS

A. Product Data:  For the fo l lowing:
1 .  Ground rods .

B. Field Test Reports: Submit written test reports to include the following:
1.  Test procedures used.
2.  Test resul ts that  comply wi th requirements.
3.  Resul ts of  fa i led tests and correct ive act ion taken to achieve compl iance.

1 .4  QUALITY ASSURANCE

A. Electr ical  Components,  Devices,  and Accessor ies:  L isted and labeled as def ined in NFPA 70,
Art ic le 100, by a test ing agency acceptable to author i t ies having jur isdict ion,  and marked for
intended use. Comply wi th UL 467.

PART 2 -  PRODUCTS

2.1  MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
fol lowing:
1.  Grounding Conductors,  Cables,  Connectors,  and Rods:

a.  Apache Grounding/Er ico Inc.
b .  Boggs,  lnc .
c .  Chance/Hubbe l l .
d. Dossert Corp.
e.  Er ico Inc. ;  Electr ical  Products Group.
t. Framatome Connectors/Burndy Electrical.
g.  Galvan Industr ies,  lnc.
h.  ldeal  Industr ies.  Inc.
i .  lLSco.
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j Kearney/Cooper Power Systems.
k. Korns: C. C. Korns Co.; Division of Robroy lndustr ies.
l .  O-Zl9edney Co.; a business of the EGS Electr ical Group.
m. Raco, lnc.; Division of Hubbell .
n. Sal isbury: W. H. Sal isbury & Co.
o. Superior Grounding Systems, lnc.
p. Thomas & Betts, Electr ical.

2 .2 GROUNDING CONDUCTORS

A. For insulated conductors, comply with Division 16 Section "Conductors and Cables."

B. Material:  Copper.

C. Equipment Grounding Conductors: lnsulated with green-colored insulat ion.

D. Grounding Electrode Conductors: Stranded cable.

E. Bare Copper Conductors: Comply with the fol lowing:
1.  Sol id  Conductors:  ASTM B 3.
2. Assernbly of Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.

F. Copper Bonding Conductors: As fol lows:
1 . Bonding Cable: 28 kcmil,  14 strands of No. 1 7 AWG copper conductor, 1/4 inch dia.
2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor.
3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with

copper  fer ru les;  1-5 lB inches (42 mm)wide and 1/16 inch (1.5 mm) th ick.
4. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with

copper ferrules; 1-5/B inches (42 mm) wide and 1/16 inch (1.5 mm) thick.

2.3 CONNECTOR PRODUCTS

A. Comply with IEEE 837 and UL 467; l isted for use for specif ic types, sizes, and combinations of
conductors and connected items.

B. Bolted Connectors: Bolted-pressure-type connectors, or compression type.

C. lrreversible Compression Connectors: UL l isted, irreversible compression-type connectors as
manufactured by Burndy/Framatome Group or approved equal.

2.4 GROUNDING ELECTRODES

A. Ground Rods: 314"x 10 feet, UL l isted, Copper-clad 13-mil min coating, steel.

PART 3 - EXECUTION

3.1 APPLICATION

A. ln raceways, Use insulated equipment grounding conductors.

B. Bolted Connections: Use for grounding conductors at main ground bus and underground
connections.

t '
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C. Compression Connect ions:  Use for underground connect ions.

D. Equipment Grounding Conductor Terminat ions:  Use bol ted pressure c lamps.

3 , 2  E O U l P M E N T G R O U N D l N G C O N D U C T O R S

A. Comply wi th NFPA 70, Art ic le 250, for  types, s izes,  and quant i t ies of  equipment grounding
conductors,  unless speci f ic  types, larger s izes,  or  more conductors than required by NFPA 70
are indicated.

B. lnstal l  equipment grounding conductors in al l  feeders and circui ts.

C. Outdoor Light ing Fixtures:  Provide a grounding electrode in addi t ion to instal l ing a separate
equi  pment g rou ndin g conductor wi th supply branch-circui t  conductors.

3.3 INSTALLATION

A. Ground Rods: At each meter center, install at least three rods spaced at least one-rod length

from each other and located at least the same distance from other grounding electrodes.

Ground rods for the exterior l ight f ixtures and other items shall be installed per construction

detai ls.
1.  Dr ive ground rods unt i l  tops are 2 inches (50 mm) below f inal  grade, unless othen' 'v ise

indicated.
2. lnterconnect ground rods with grounding electrode conductors. Use irreversible

compression connect ions,  except at  test  wel ls and as otheruvise indicated. Make

connect ions wi thout exposing steel  or  damaging copper coat ing.

B. Grounding Conductors:  Route along shortest  and straightest  paths possible,  unless otheruvise

indicated. Avoid obstructing access or placing conductors where they may be subjected to

strain,  impact,  or  damage.

C. Bonding Straps and Jumpers:  lnstal l  so v ibrat ion by equipment mounted on vibrat ion isolat ion

hangers and supports is not t ransmit ted to r ig id ly mounted equipment.  Use

exothermic-welded connectors for outdoor locations, unless a disconnect-type connection is

required; then, use a bol ted c lamp. Bond straps direct ly to the basic structure taking care not

to penetrate any adjacent parts.  lnstal l  straps only in locat ions accessible for  maintenance.

D. Neutral-Ground Bond. Any exist ing N-G bond in main panel  or  gear,  located downstream from

a service meter center,  shal l  be removed. The grounding electrode system shal l  remain;  and

shal l  include components per NEC. Ver i fy ground and neutral  wires at  the main panel  are

properly terminated to the correct bus.

E. Grounding Electrode System: Bui ld ing services shal l  maintain components required for a

grounding electrode system, including:
a.  Metal  Water Service Pipe: lnsulated copper grounding conductors,  in condui t ,  f rom

bui ld ing's main service equipment,  or  grounding bus, to main metal  water service

entrances to bui ld ing.  Braided-type bonding jumpers at  water meter-

b .  Bu i ld ing  Stee l .
c .  Ground ingElec t rodes .

3 .4  CONNECTIONS

A. General :  Make connect ions so galvanic act ion or electrolysis possibi l i ty  is  minimized. Select

connectors, connection hardware, conductors, and connection methods so metals in direct

contact  wi l l  be galvanical ly compat ib le '

GROUNDlNG AND BONDING 16060 - 3
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E .

1. Use electroplated or hot- t in-coated mater ia ls to ensure high conduct iv i ty and to make
contact points closer to order of galvanic series.

2. Make connections with clean, bare metal at points of contact.
3.  Make aluminum-to-steel  connect ions wi th stainless-steel  separators and mechanical

c lamps.
4.  Make aluminum-to-galvanized steel  connect ions wi th t in-plated copper jumpers and

mechan ica l  c lamps.
5.  Coat and seal  connect ions having dissimi lar  metals wi th inert  mater ia l  to prevent future

penetration of moisture to contact surfaces.

Equipment Grounding Conductor Terminat ions:  For No. B AWG and larger,  use pressure{ype
grounding lugs.  No. 10AWG and smal ler  grounding conductors may be terminated with
winged pressure-type connectors.

Noncontact  Metal  Raceway Terminat ions:  l f  metal l ic  raceways terminate at  metal  housings

without mechanical  and electr ical  connect ion to housing, terminate each condui t  wi th a
grounding bushing. Connect grounding bushings with a bare grounding conductor to
grounding bus or terminal  in housing. Bond electr ical ly noncont inuous condui ts at  entrances
and exi ts wi th grounding bushings and bare grounding conductors,  unless otherwise indicated.

Tighten screws and bol ts for  grounding and bonding connectors and terminals according to
manufacturer 's publ ished torque-t ightening values. l f  manufacturer 's torque values are not
indicated, use those speci f ied in UL 486A.

Compression-Type Connect ions:  Use hydraul ic compression tools to provide correct

c i rcumferent ia l  pressure for  compression connectors.  Use tools and dies recommended by

connector manufacturer,  Provide embossing die code or other standard method to make a

vis ib le indicat ion that a connector has been adequately compressed on grounding conductor.

Moisture Protect ion:  l f  insulated grounding conductors are connected to ground rods or

grounding buses, insulate ent i re area of  connect ion and seal  against  moisture penetrat ion of

insu la t ion  and cab le .

END OF SECTION
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SECTION 16075

ELECTR]CAL IDENTI FICATION

PART 1 -  GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general  provis ions of  the Contract ,  including General  and Supplementary
Condit ions and Divis ion 1 Speci f icat ion Sect ions,  apply to th is Sect ion.

1 . 2  S U M M A R Y

A. This Sect ion includes electr ical  ident i f icat ion mater ia ls and devices required to comply wi th
project  requirements,  ANSI C2, NFPA 70, OSHA standards,  and author i t ies having
jur isdict ion.

B. Appl icat ions include, but are not l imi ted to the fo l lowing:
1.  Indicate c i rcui t  numbers.
2.  Label ing al l  e lectr ical  d istr ibut ion gear.
3 .  Undergroundas-bu i l t s .

C. Related Sect ions lnclude.
1. Division 16 Section "Raceways and Boxes" for identif ication on divided raceway covers.

1 .3  SUBMITTALS

A. Product Data: For each electrical identif ication product indicated.

B. Schedule of  Nomenclature:  Submit  the text  intended to be used for each plaque associated
with meter centers and distr ibut ion equipment.

1 .4  QUALITY ASSURANCE

A.  Comply  w i th  ANSI  C2 and NFPA 70.

B. Comply wi th ANSI 413. '1 and NFPA 70 for color-coding.

PART 2 -  PRODUCTS

2.1 RACEWAY AND CABLE LABELS

A. Colored Adhesive Tape: Sel f -adhesive v inyl  tape not less than 3 mi ls th ick by 1 to 2 inches

wide (0 .08  mm th ick  by  25  to  51  mm wide) .

B. Adhesive Labels:  Prepr inted, f lexible,  sel f -adhesive v inyl  wi th legend over laminated with a

clear,  weather-  and chemical-resistant coat ing.

C. Tape Markers:  Vinyl  or  v inyl-c loth,  sel f -adhesive,  wraparound type with prepr inted numbers

and let ters.

ELECTRICAL I DENTI FICATION 16075 -  1
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2.2 NAMEPLATES AND SIGNS

A. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plast ic laminate,
min imum 1i  16 inch (1.6 mm) th ick for  s igns up to 20 sq.  in .  (129 sq.  cm) and 1/8 inch (3.2 mm)
thick for larger sizes.
1. Engraved legend with white letters on a black face.
2. Punched or dri l led for mechanical fasteners.

B.  Safe ty  S igns :  Comply  w i th  29  CFR,  Chapter  XVl l ,  Par t  1910.145.

C. Exter ior ,  Metal-Backed, Butyrate Signs: Weather-resistant,  nonfading, prepr inted,
cel lu lose-acetate butyrate s igns with 0.0396- inch (1-mm) galvanized-steel  backing; and with
colors,  legend, and size required for the appl icat ion.  1/4- inch (6.4-mm) grommets in corners
for mount ing.

D. Fasteners for  Nameplates and Signs: Sel f - tapping, stainless-steel  screws or No. 10132,
stainless-steel  machine screws with nuts and f lat  and lock washers.

2  3  UNDERGROUND CONDUIT MAPS

A. Provide a part ia l  s i te plan showing as-bui l t  underground condui t  routes associated with each
Meter Center.  Permanent ly instal l  a laminated copy of  the s i te plan inside the cover of  the
main disconnect for  each Meter Center.

B. Provide the Engineer wi th as-bui l t  mark-ups to update project  AutoCAD si te plans. A PDF

copy of the local site for each Meter Center wil l be provided to the Contractor for preparing the

UG Condu i t  Maps.

2 ,4  MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Cable Ties:  Fungus- inert ,  sel f -ext inguishing, one-piece, sel f - locking, Type 6/6 nylon cable

t ies.
1 .  Min imum Wid th :  3 /16  inch  (5  mm).
2.  Tensi le Strength:  50 lb (22.3 kg) minimum.
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4.  Color:  According to color-coding.

B. Paint: Formulated for the type of surface and intended use.
1.  Pr imer for  Galvanized Metal :  Single-component acryl ic vehic le formulated for galvanized

surfaces.
2. Primer for Concrete Masonry Units: Heavy-duty-resin block fi l ler.

3.  Pr imer for  Concrete:  Clear,  a lkal i - resistant,  b inder- type sealer.
4.  Enamel:  Si l icone-alkyd or alkyd urethane as recommended by pr imer manufacturer.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. ldent i f icat ion Mater ia ls and Devices:  Instal l  at  locat ions for most convenient v iewing without

interference with operat ion and maintenance of  equipment.

B. Letter ing,  Colors,  and Graphics:  Coordinate names, abbreviat ions,  colors,  and other

designat ions wi th corresponding designat ions in the Contract  Documents or wi th those

required by codes and standards.  Use consistent designat ions thrcu; lct- i  3ro;ect .

ELECTRICAL IDENTI FICATION 16075 - 2
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C. Sequence of  Work:  l f  ident i f icat ion is appl ied to surfaces that require f in ish,  instal l
identif ication after completing finish work.

D. Self-Adhesive ldentif ication Products: Clean surfaces before applying.

E. Bui ld ing Main Panels:  At  each main panel  located inside a bui ld ing,  provide a plaque that
ident i f ies the Meter Center that  serves the bui ld ing.  Plaque shal l  denote:
1.  Meter Center lD and serving breaker s ize.
2.  "Do Not Bond Grounds to Neutral  Bus".

F. Install painted identif ication according to manufacturer's written instructions and as follows:
1.  Clean surfaces of  dust,  loose mater ia l ,  and oi ly f i lms before paint ing.
2. Prime surfaces using type of primer specified for surface.
3.  Apply one intermediate and one f in ish coat of  enamel.

G. Caut ion Labels for  Indoor Boxes and Enclosures for  Power and Light ing:  lnstal l
pressure-sensitive, self-adhesive labels identifying system voltage with black letters on orange
background. Instal l  on exter ior  of  door or cover.

H. Circui t  ldent i f icat ion Labels on Boxes: Label  the coverplate of  j -boxes in unf in ished spaces
and above accessible cei l ings using permanent black marker.  Instal l  labels external ly.
1.  Label ing Legend: Permanent,  waterproof,  neat ly wr i t ten l is t ing of  panel  and circui t  number

or equivalent.

l. Color-Coding of Secondary Phase Conductors: Use the following colors for service, feeder
and branch-circuit phase conductors:
1.  2081120-V Conductors:

a.  Phase A: Black.
b .  Phase B:  Red.
c .  Phase C:  B lue .
d.  Neutral :  White.
e.  Ground: Green.

2. 2401120-V Conductors:
a.  Phase A: Black
b.  Phase B:  Red
c. Neutral :  White.
d.  Ground: Green -  str iped.

3.  Factory apply color the ent i re length of  conductors,  except the fo l lowing f ie ld-appl ied,
color-coding methods may be used instead of factory-coded wire for sizes larger than
No.  10  AWG:
a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches

(150 mm) from terminal  points and in boxes where spl ices or taps are made. Apply

last  two turns of  tape with no tension to prevent possible unwinding. Use 1- inch-
(25-mm-) wide tape in colors specified. Adjust tape bands to avoid obscuring cable

identif i cation m arkings.
b. Colored cable ties applied in groups of three ties of specified color to each wire at

each terminal  or  spl ice point  start ing 3 inches (76 mm) from the terminal  and spaced

3 inches (76 mm) apart .  Apply wi th a special  tool  or  p l iers,  t ighten to a snug f i t ,  and
cut off excess length.

J. Apply identif ication to conductors as follows:
1.  Mult ip le Power or Light ing Circui ts in the Same Enclosure:  ldent i fy each circui t  wi th

source and circui t  number.

K. Apply warning, caut ion,  and instruct ion s igns as fo l lows:
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1. Warnings, Caut ions,  and lnstruct ions:  lnstal l  to ensure safe operat ion and maintenance of
electr ical  systems and of  i tems to which they connect.  lnstal l  engraved plast ic- laminated
instruction signs with approved legend where instructions are needed for system or
equipment operat ion.  Instal l  metal-backed butyrate s igns for outdoor i tems.
a.  lnstal l  a plaque on al l  d isconnect switches control l ing remote equipment that  ident i f ies

i ts purpose per NEC.
b. Instal l  a plaque at  each main disconnect for  services wi th mult ip le main disconnects

per  NEC.
c.  lnstal l  a plaque on each piece of  d istr ibut ion equipment that  incorporates ser ies rated

circui t  breaker devices per NEC.

L. Equipment ldent i f icat ion Labels:  Plaques rated for outdoor use, engraved. lnstal l  on each uni t
of  equipment as noted below, unless uni ts are speci f ied wi th their  own sel f -explanatory
ident i f icat ion.  Unless othenvise indicated, provide a s ingle l ine of  text  wi th 1|2- inch- (13-mm-)
high lettering on 1-1l2-inch- (38-mm-) high label; where two lines of text are required, use
labels 2 inches (50 mm) high. Use white let ter ing on black f ie ld.  Apply labels for  each uni t  of
the fo l lowing categor ies of  equipment using mechanical  fasteners:
1.  Panelboards,  e lectr ical  cabinets,  and enclosures.
2.  Meter Centers.
3.  Disconnectswitches.

END OF SECT]ON
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SECTION 16120

CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Condit ions and Division 1 Specif icat ion Sections, apply to this Section.

1 .2  SUMMARY

A. This Section includes bui lding wires and cables and associated connectors, spl ices, and
terminations for wiring systems rated 600 V and less.

1.3 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Field Quali ty-Control Test Reports: From a quali f ied test ing and inspecting agency engaged
by the Contractor.

1.4 QUALITY ASSURANCE

A. Electr ical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Art icle 100, by a test ing agency acceptable to authorit ies having jurisdict ion, and marked for
intended use.

B.  Comply wi th NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

A. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specifi ed.
1. American Insulated Wire Corp.; a Leviton Company.
2. General Cable Corporation.
3. Houston Wire.
4. Senator Wire & Cable Company.
5. Southwire Company.

B. Refer to Part 3 "Conductor and Insulat ion Applications" Art icle for insulat ion type, cable
construction, and rat ings.

C. Conductor Material: Copper, except feeders No. 1 AWG and larger may be compact-strand
aluminum, complying with NEMA WC 5 or 7 as manufactured by Alcan Stabi loy or approved
equal. Conductors shal l  be stranded orsol id conductorforNo. l0AWG and smaller, stranded
for No. 8 AWG and larger. Contractor may substitute copper conductors for feeders shown on
the Drawings as compact-strand AL and may reduce the associated conduit size to the NEC
code-required size for each copper feeder.

I
t :
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D. Conductor Insulat ion Types: Types THW, THHN-THWN, XHHW and SO as def ined in Part  3
below, complying with NEMA WC 5 or 7.

E, Minimum wire s ize shal l  be No. 12 AWG, except No. 14 AWG shal l  be permit ted for  s ignal ,
pilot control circuits and fixture whips.

F. Direct-buried conductors are not allowed for this Project.

2 .2  CONNECTORS AND SPLICES

A. Manufacturers: Subject to compliance with requirements, provide products by the
manufacturers specifi ed.
1 .  AFC Cab le  Sys tems,  Inc .
2.  AMP Incorporatedffyco Internat ional .
3.  Hubbel l /Anderson.
4.  O-ZGedney; EGS Electr ical  Group LLC.
5. 3M Company; Electr ical  Products Div is ion.

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for  appl icat ion and service indicated.

C. Connectors and fitt ings shall be rated for 75 degrees C.

PART 3 -  EXECUT]ON

3.1  CONDUCTOR AND INSULATION APPLICATIONS

A. Feeder and Branch Circui ts -  Wet Locat ions:  Type THWN or XHHW, 75oC min. ,  nylon outer
jacket, in raceway.

B. Aluminum Opt ion:  Type XHHW, compact strand, dry/wet rated, 75oC min.  Provide Type

XHHW-2, 90oC where required to meet derating requirements for voltage drop.

3.2 INSTALLATION

A. Conceal  cables in f in ished wal ls,  cei l ings,  and f loors,  unless otherwise indicated.

B. Use manufacturer-approved pul l ing compound or lubr icant where necessary;  compound used

must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended

maximum pul l ing tensions and sidewal l  pressure values.

C. Use pul l ing means, including f ish tape, cable,  rope, and basket-weave wire/cable gr ips,  that

wi l l  not  damage cables or raceway.

D. Support  cables according to Div is ion 16 Sect ion "Basic Electr ical  Mater ia ls and Methods'"

E. ldent i fy and color-code conductors and cables according to Div is ion 16 Sect ion "Electr ical

ldent i f icat ion".

F.  Three-Phase Wir ing:  A maximum of three phase conductors,  each of  a di f ferent phase, and

one common neutral  shal l  be instal led per condui t  homerun. Derat ing factors for  addi t ional

conductors instal led in the same condui t  shal l  be appl ied per NEC Table 310'

f :
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G. Use No.  10 AWG minimum conductor  s ize in  l ieu of  No.  12 AWG minimum for  20 ampere,
120 volt  branch circuits where homeruns are longer than 75 feet. For feeders; increase in size
as required for a maximum of 3 percent voltage drop from meter centers to panels.

3.3 CONNECT]ONS

A. Tighten electr ical connectors and terminals according to manufacturer 's publ ished
torque{ightening values. l f  manufacturer 's torque values are not indicated, use those
specif ied in UL 4BOA and UL 4BOB.

B. Make spl ices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and lnsulat ion rat ings than unspl iced conductors.

C. Wiring at Outlets: lnstal l  conductor at each outlet,  with at least 6 inches (150 mm) of slack.

END OF SECTION
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SECTION 16130

RACEWAYS AND BOXES

: PART l  -GENEML

I 1.1 RELATED DOCUMENTS

' 
A. Drawings and general provisions of the Contract, including General and Supplementary

, Conditions and Division 1 Specification Sections, apply to this Section.

. 1.2 SUMMARY

A. This Sect ion includes the fol lowing:
1.  Raceways and f i t t ings.
2.  Boxes, enclosures,  and cabinets for  e lectr ical  wir ing.
3.  Mount ing Heights for  boxes, devices and equipment.

1 . 3  D E F I N I T I O N S

A. EMT: Electr ical  metal l ic  tubing.

B. IMC: lntermediate metal  condui t .

C. RNC: Rigid nonmetal l ic  condui t .

1 .4  SUBMITTALS

A. Product Data: For surface raceways, wireways and fitt ings, f loor boxes, hinged-cover

enclosures.  and cabinets.

1 .5  QUALl ry  ASSURANCE

A. Electr ical  Components,  Devices,  and Accessor ies:  L isted and labeled as def ined in NFPA 70,

Art ic le 100, by a test ing agency acceptable to author i t ies having jur isdict ion,  and marked for

intended use.

B. Comply wi th NFPA 70.

I l
t ,I . !  PART 2.  PRODUCTS

l '  2 .1 MANUFACTURERS
I1i 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for  product select ion:
1. Manufacturers: Subject to compliance with requirements, provide products by the

manufacturers specifi ed.

r  i  2 .2 METAL CONDUIT AND TUBING
I
t ;
I i  A. Available Manufacturers:

1 .  AFC Cab le  SYstems,  lnc .

f F
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2. Al f lex Inc.
3.  Anamet Electr ical ,  Inc. ;  Anaconda Metal  Hose.
4.  Electr i -Flex Co.
5.  Gr innel l  Co.f fyco lnternat ional ;  Al l ied Tube and Conduit  Div.
6.  LTV Steel  Tubular Products Company.
7. Manhattan/CDT/Cole-Flex.
8.  O-Z Gedney; Uni t  of  General  Signal .
L Wheat land Tube Co.

B. Rigid Steel  Condui t :  Steel ,  hot-dipped galvanized, UL-6,  ANSI C80.1.

C. Plast ic-Coated Steel  Condui t  and Fi t t ings:  NEMA RN 1.

D. EMT and Fi t t ings:  Steel ,  hot-z inc galvanized, UL-797, ANSI C80.3 for  use in open, concealed
instal lat ions.
1.  Fi t t ings:  Steel  compression type.

E. LFMC: Flexible steel  condui t  wi th PVC jacket.

F.  Fi t t ings:  NEMA FB 1; compat ib le wi th condui t  and tubing mater ia ls.

2 .3  NONMETALLIC CONDUIT AND TUBING

A. Avai lable Manufacturers:
1.  American lnternat ional .
2.  Anamet Electr ical ,  lnc. ;  Anaconda Metal  Hose.
3.  Arnco Corp.
4.  Cantex lnc.
5.  Certainteed Corp.;  Pipe & Plast ics Group.
6.  Condux Internat ional .
7 .  E lecSYS,  Inc .
B. Electr i -Flex Co.
9.  Lamson & Sessions; Car lon Electr ical  Products.
1 0.  Manhattan/CDT/Cole-Flex.
11 .  RACO;  D iv is ion  o f  Hubbe l l ,  Inc .
12. Spiralduct,  lnc. /AFC Cable Systems, Inc.
13. Thomas & Betts Corporat ion.

B. RNC: NEMA TC 2, Schedule 40 and Schedule 80 PVC. UL 651, NEMA TC-z,  rated for 90
deg C and sunl ight  resistant.

C. RNC Fi t t ings:  NEMA TC 3; match to condui t  or  tubing type and mater ia l .

D .  L F N C :  U L  1 6 6 0 .

2 . 4  C O N D U I T  B O D I E S

A. General :  Types, shapes, and sizes as required to sui t  indiv idual  appl icat ions and
NEC requirements.  Provide matching gasketed covers secured with corrosion-resistant
SCTCWS.

B. Metal l ic  Condui t  and Tubing: Use metal l ic  condui t  bodies.  Use bodies wi th threaded hubs for
threaded raceways.
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C. Conduit Bodies 2Inches and Smaller: Use steel bodies with compression-type
I eMT connectors. Die-cast or pressure cast fittings are not permitted.

' 
D. Conduit Bodies 2-112 Inches - 4 lnches: Malleable.

I

, 
a. Nonmetallic Conduit Use nonmetalljc conduit bodies conforminq to UL 514 B.

,  
2 .5 INNERDUCTS

A. Manufacturers:
1. Car lon or approved equal .

B.  Inside Plant:  Duct shal l  be l is ted for use as a Plenum Riser and/or General  as appl icable for
i ts instal lat ion.  Innerduct shal l  be instal led in EMT condui t  [where instal led in plenum spaces].

C.  Outs ide  P lan t :  R ibbed 1 .D. ,  smooth  O.D.  fo r  use  as  an  innerduc t ,  s izes  (1 -2  inches)  as
indicated. Carlon Optic-Gard/PE PVC with factory installed, color-coded innerducts by
American Pipe & Plast ics,  Inc. ,  or  approved equal .

D. Innerducts shal l  be orange in color and shal l  have a 1|4- inch poly pul l  l ine instal led.

2.6 BOXES, ENCLOSURES. AND CABINETS

A. Available Manufacturers:
1. Cooper Crouse-Hinds; Div, of Cooper lndustr ies, lnc.
2. Emerson/General Signal; Appleton Electr ic Company.

: J. Erickson Electr ical Equipment Co.
4. Hoffman.
5.  Hubbel l ,  lnc. ;  Ki l lark Electr ic Manufactur ing Co.
6.  O-ZGedney; Uni t  of  General  Signal .
7.  RACO; Div is ion of  Hubbel l ,  lnc.
B. Robroy Industr ies,  Inc. ;  Enclosure Div is ion.
9.  Scott  Fetzer Co.;  Adalet-PLM Divis ion.
10. Spr ing Ci ty Electr ical  Manufactur ing Co.
11. Thomas & Betts Corporat ion.
12. Walker Systems, Inc. ;  Wiremold Company (The).
13. Woodhead, Daniel  Company; Woodhead lndustr ies,  Inc.  Subsidiary.

B. Cast-Metal  Out let  and Device Boxes: NEMA FB 1, Type FD, wi th gasketed cover.

C. Cast-Metal  Pul l  and Junct ion Boxes: NEMA FB 1, cast  a luminum with gasketed cover.

i
!

l
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[ -  2 .7 FACToRY FINISHES

A. Finish: For raceway, enclosure, or cabinet components, provide manufacturer 's standard
prime-coat f inish ready for f ield paint ing.

f '  P A R T 3 - E X E C U T I o N
I
[ .

3.1 RACEWAY APPLICATION

{ '
t  .  A. Outdoors:
L;  1 .  Exposed:  Rig id s teel  or  lMC.

2. Concealed: Riqid steel or lMC.
f -
I
L ,
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3. Underground: RNC with coated r ig id steel  e l ls .
4.  Enclosures:  NEMA 250, Type 3R.
5.  Boxes: Cast aluminum. Mal leable i ron prohibi ted.

B. lndoors:
1 .  Exposed:  EMT.
2. Concealed: EMT.
3. Boxes and Enclosures:  NEMA 250, Type 1.

C. Minimum Raceway Size: 3/4-inch trade size, 1 l2-inch for wiring device conduit.

D. Raceway Fi t t ings:  Compat ib le wi th raceways and sui table for  use and locat ion.
1.  lntermediate Steel  Condui t :  Use threaded r ig id steel  condui t  f i t t ings,  unless otherwise

indicated.
2.  PVC External ly Coated, Rigid Steel  Condui ts:  Use only f i t t ings approved for use with that

mater ia l .  Patch al l  n icks and scrapes in PVC coat ing af ter  instal l ing condui ts.

3.2 lNSTALLATION

A. Complete raceway installation before starting conductor installation.

B. Support  raceways as speci f ied in Div is ion 16 Sect ion "Basic Electr ical  Mater ia ls and
Methods."

C. Install temporary closures to prevent foreign matter from entering raceways.

D. Protect stub-ups from damage during construction. Arrange so curved portions of bends are
not v is ib le above f inal  grade.

E. Make bends and of fse;  , ,  lD is not reduced. Keep legs of  bends in the same plane and keep
straight legs of offsets parallel, unless otherwise indicated.

F. Install exposed raceways parallel or at right angles to nearby surfaces or structural members
and follow surface contours as much as possible.
1.  Run paral le l  or  banked raceways together on common supports.
2.  Make paral le l  bends in paral le l  or  banked runs. Use factory elbows only where elbows

can be installed parallel; otherurise, provide field bends for parallel raceways.

G. Join raceways with fitt ings designed and approved for that purpose and make joints tight.
1.  Use insulat ing bushings to protect  conductors.

H. Terminat ions:
L Where raceways are terminated with locknuts and bushings, align raceways to enter

squarely and instal l  locknuts wi th dished part  against  box. Use two locknuts,  one inside

and one outside box.
2. Where raceways are terminated with threaded hubs, screw raceways or f itt ings tightly into

hub so end bears against  wire protect ion shoulder.  Where chase nipples are used, al ign
raceways so coupling is square to box; t ighten chase nipple so no threads are exposed.

l .  Communicat ions Ducts:  Stub r ig id condui t  12- in AFG, t ight  to outside of  KCH Bui ld ing,  at
locations selected by the Owner's lT Rep and cap. Route empty conduit parallel to vendor
power condui ts as shown on Sheet E2.2,  keeping 12- inches minimum separat ion f rom power

condui t ,  Mark and cap ends of  condui t  as shown on the Drawings.
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J. lnstal l  raceway seal ing f i t t ings at  sui table,  approved, and accessible locat ions and f i l l  them
with UL-listed sealing compound. For concealed raceways, install each fitt ing in a flush steel
box with a blank cover plate having a finish similar to that of adjacent plates or surfaces.
Install raceway sealing fitt ings at the following points:
1. Where othenruise required by NFPA 70.

K. Instal l  pul l  boxes plumb. Support  at  each corner or per manufacturer instruct ions.

L.  Bui ld ing Services.  Tie into exist ing condui t  wherever possible.  For each bui ld ing that was
served by a weather-head mast;  abandon the mast in place and provide an LB f i t t ing and wal l
penetrat ion near the exist ing service condui t .  Field coordinate and obtain Owner 's approval
for  the locat ion and elevat ion of  each bui ld ing penetrat ion required. Provide a weather-proof
f in ished product;  including sealant around condui t  wi th a f in ish to match local  exter ior  f in ish.

M. Mount ing Heights:  lnstal l  equipment and devices at  heights indicated in Table 1 ( located at
the end of  th is Sect ion),  unless noted otherwise.

PROTECTION

A. Provide f inal  protect ion and maintain condi t ions that ensure coat ings,  f in ishes, and cabinets
are wi thout damage or deter iorat ion at  t ime of  Substant ia l  Complet ion.
1.  Repair  damage to galvanized f in ishes with z inc-r ich paint  recommended by manufacturer.
2,  Repair  damage to PVC or paint  f in ishes with matching touchup coat ing recommended by

manufacturer.

CLEANING

A. After completing installation of exposed, factory-finished raceways and boxes, inspect
exposed f in ishes and repair  damaged f in ishes.

TABLE 1

MOUNTING HEIGHT SCHEDULE

3.3

3 .4

Device Center l ine of  Box Above Finished Floor

1. Exterior Switch
2. Exterior Receptacle
3. Disconnect Switch
4. Panelboard
5. Meter Center
6. lC Exterior Speakers

42 inches
Match mount ing height of  exist ing local  receptacles
54 inches
72 inches to top
72 inches to top
Per Owner's Rep by Location

f l
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SECTION 16,140

WIRING DEVICES

. PART 1-  GENERA-

- ,1.1 RELATED DOCUMENTS

A. Drawings and general provislons of the Contract, including General and Supplementary
, Conditions and Division 1 Specification Sections, apply to this Section.

, '1.2 SUMMARY

' A. This Section includes various types of receptacles, connectors, switches, and finish plates.

- ^B. Related Sections include:
1 . Division 16 Section "Basic Eleckical Materials and Methods."' 
2. Division 16 Section "Field Quality Control."

;
1.3 SUBMITTALS

A, Submit  the fo l lowing according to the Condit ions of  the Contract  and Divis ion 1 Speci f icat ion
Sect ions.

B. Product data for each product specified.

C. Operat ion and maintenance data for  mater ia ls and products speci f ied in th is Sect ion to include
in the "Operat ing and Maintenance Manual"  speci f ied in Div is ion 1.

1 .4  QUALITY ASSURANCE

A, Comply wi th NFPA 70 "Nat ional  Electr ical  Code" for  devices and instal lat ion.

B. List ing and Label ing:  Provide products that  are l is ted and labeled for their  appl icat ions and
instal lat ion condi t ions and for the environments in which instal led.

PART 2 -  PRODUCTS

2.1  MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
fol lowing:
1 .  Wi r ing  Dev ices :

a.  Arrow Hart  Div. ,  Cooper Industr ies.
b.  Bryant Electr ic,  Inc.
c .  Hubbe l l  Inc .
d.  Levi ton Mfg. Co.,  lnc.
e.  Pass & Seymour/Legrand.

2. Wiring Devices for Wet Locations (Power Pits):
a.  Appleton Electr ic Company.
b.  Crouse-Hinds Electr ical  Construct ion.
c .  Hubbe l l

{ '
I
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WIRING DEV]CES

A. comply wi th NEMA Standard wD 1, "General  Purpose wir ing Devices."

B. Enclosures: NEMA 1 equivalent, except as otheru.vise indicated.

C. Receptacles for  ordinary appl icat ion shal l  be grounding type with nylon or thermoplast ic
construction, polarized parallel slots, triple-wipe contacts. Residential type back-wired
receptacles are unacceptable. Back-wired receptacles shall have a contact plate on each side
of the conductor with the abil ity to side wire as well.

D. Receptacles,  Straight-Blade: NEMA 5-20R. Comply wi th UL Standard 498, "Electr ical
Attachment Plugs and Receptacles," heavy-duty grade except as otheruyise indicated.

E. Receptacles,  Straight-Blade, Special  Features:  Comply wi th the basic requirements speci f ied
above for straight-blade receptacles of  the c lass and type indicted, and with the fo l lowing
addi t ional  requirements:
1.  Ground-Faul t  Circui t  Interrupter (GFCI) Receptacles:  UL Standard 943, "Ground Faul t

Circuit lnterrupters," feed-through type, with integral NEMA 5-20R duplex receptacle
arranged to protect connected downstream receptacles on the same circuit. Design units
for installation in a 2-314-inch (70-mm) deep outlet box without an adapter.

F.  Receptacles,  lndustr ia l  Heavy-Duty:  Conform to NEMA Standard PK 4 "Plugs, Receptacles,
and Cable Connectors of  the Pin and Sleeve Type for lndustr ia l  Use."

G. Snap Switches: Quiet{ype a.c.  switches, NRTL l is ted and labeled as complying with UL
Standard 20 "General  Use Snap Switches,"  and with Federal  Speci f icat ion W-S-896.
20  ampere ,  120-27 7V A.C.

H. Wal l  Plates:  Single and combinat ion types that mate and match with corresponding wir ing
devices.  Features include the fol lowing:
1.  Color:  Matches wir ing device except as othenryise indicated.
2. Plate-Securing Screws: Metal with heads colored to match plate finish.
3.  Weatherproof Receptacle:  In-use, die-cast cover/  backbox, s ingle-gang, hor izontal ,  GFCI,

gasketed, cord openings. lntermat ic WP1000HC Series or approved equal .
4. Weatherproof Switch: Cast housing and die-cast or hi-impact PCV weatherproof l i ft cover,

gasketed, vert ical  mount,  Hubbel l  CWPlCR or approved equal .

STREET POWER PlT RECEPTACLE

A. Provide a water-tight pin-sleeve outlet mounted on a cast water-tight backbox surface
mounted to the inside wall of a flush, in-grade box with traffic-rated l id. Assembly shall be
customized to hold a removable post for temporarily mounting a panel with a matching cord
and plug pigtai l .  See detai l  on Civ i l  Drawings.

B. Out let  shal l  be lEC309-1 & 309-2,  1201240V lph(2 hots,  N, G) 100A. Features shal l  include
posi t ive locking, make/break maximum l isted amperage and vol tage. Waterproof l is ted UL50
Level 4X, IEC 529 |PXT and CSA 4X for immersion to a depth of 1M. Provide Appleton
PM4100C12W with matching 100A plug or approved equal .

C. Provide in-grade box, cover,  gasket ing,  and gravel  drainage per detai l  on Civ i l  Drawings.

D. Panel  and Cord: Provide one NEMA 3R panelboard per power pi t .  Panel  shal l  meet
requirements of Section 16470, Electrical Drawings and Civil Detail. Panel shall have a 6-foot
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600V, hard-service, wet location, oi l-resistant cord with kel lum grips and 100A matching
pin/sleeve receptacle permanently mounted to the end of the cord.

E. Provide panel post and mounting accessories per detai l  on Civi l  Drawings.

F. Each pit  shal l  have a remote panel ground rod per NEC 250.32; bonded.

G. Provide duct seal at PVC connection to outlet backbox within power pit  and conduit seal at
serving panel near grade.

PART 3 - EXECUTION

3.1 INSTALLATION

A. lnstal l  devices and assemblies plumb and secure.

B. Instal l  wal l  plates when paint ing is complete.

C. Arrangement of Devices: Except as othenrrvise indicated, mount f lush, with long dimension
vert ical,  and grounding terminal of receptacles on top. Group adjacent switches under single,
mult igang wall  plates.

D. Protect devices and assemblies during paint ing.

E. Mount wir ing devices at heights indicated in Table 1, Section 16130, "Raceway and Boxes,"
unless noted otherwise.

3 .2  GROUNDING

A. Bond receptacles per NEC and street power pits per local inspector.

3.3 CLEANING

A. General:  Internal ly clean devices, device outlet boxes, and enclosures. Replace stained or
improperly painted wall  plates or devices.

END OF SECTION
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sEcTloN 16410

DISCONNECT SWITCHES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Condit ions and Division 1 Specif icat ion Sections, apply to this Section.

SUMMARY

A. This Sect ion includes indiv idual ly mounted disconnect switches and used for the fo l lowing:
1.  Feeder and branch-circui t  protect ion.

B. Related Sect ions include the fol lowing:
1.  Div is ion 16 Sect ion "Field Qual i ty Control  for  associated f ie ld test ing.
2.  Div is ion 16 Sect ion "Fuses" for fusible devices.

1 .3  SUBMITTALS

A. Product Data: For each type of switch, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical
character ist ics,  rat ings,  and f in ishes.

B. Maintenance Data:  For disconnect switches and for components to include in maintenance
manuals speci f ied in Div is ion 1.  ln addi t ion to requirements speci f ied in Div is ion 1 Sect ion
"Closeout Procedures,"  include the fol lowing:
1.  Rout ine maintenance requirements for  components.
2. Manufacturer's written instructions for testing and adjusting switches.

QUALITY ASSURANCE

A. Electr ical  Components,  Devices,  and Accessor ies:  L isted and labeled as def ined in NFPA 70,
Art ic le '100, by a test ing agency acceptable to author i t ies having jur isdict ion,  and marked for
intended use.

B. Comply wi th NEMA AB 1 and NEMA KS 1.

C. Comply wi th NFPA 70.

PROJECT CONDITIONS

A. Environmental  L imitat ions:  Rate equipment for  cont inuous operat ion under the fo l lowing

condi t ions,  unless otherwise indicated:
1 .  Ambient Temperature:  Not less than minus 22 deg F (minus 30 deg C) and not exceeding

104 des  F  (40  deg C) .
2.  Al t i tude: Not exceeding 6600 feet (2000 m).

PART 2 - PRODUCTS

DISCONNECT SWITCHES

{ '

f -
I

a
I

L

, ' '
I

t

f -

t
t

1 . 4

f !,
l ,
t i

{
I
[ ,

1 . 5

t '
t
f .

f i
I
I

T
t ;

16410 - 1



f :
I,
t _ .

{ t
!
t .

STATE FAIR - REPLACE SECONDARY ELECTRICAL PROJECT NO. M-OgOO3

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
fol lowing:
1. Fusible Switches.

a. Cutler HammerAffest inghouse.
b. General Electr ic Co.: Electr ical Distr ibution & Control Division.
c. Siemens Energy & Automation, Inc.
d.  Square D Co.

2.2 DISCONNECT SWITCHES

A. Enclosed, Nonfusible Switch; NEMA KS 1, Type HD with lockable handle.

B. Enclosed, Fusible Switch, 800 A and Smaller: NEMA KS 1, Type HD, with cl ips to
accommodate specified fuses, lockable handle with two padlocks, and interlocked with cover
in closed posit ion.

2.3 ENCLOSURES

A. NEMA AB 1 and NEMA KS 1 to meet environmental condit ions of instal led location.
1. Outdoor Locations: NEMA 250, Type 3R.

2.4 FACTORY FINISHES

A. Manufacturer's standard prime-coat finish ready for field painting.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive disconnect switches for compliance with
installation tolerances and other conditions affecting performance.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLAT]ON

A. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

[ '
!
t -
t :

f :
l i
T
t ;

f r
t ,

l i

f 1

[ - ;  
3 .3  IDENTIFICATION
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A. ldentify f ield-installed conductors, interconnecting wiring, and components; provide warning

signs as speci f ied in Div is ion 16 Sect ion "Electr ical  ldent i f icat ion."

B. Enclosure Nameplates:  Label  each enclosure wi th engraved metal  or  laminated-plast ic

t : 
nameplate mounted with corrosion-resistant screws.

t ,  3 .4  coNNECTtoNS
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A. lnstal l  equipment grounding connections for switches with ground continuity to main electr ical
ground bus.

B. lnstall power wiring. Install wiring between switches and control and indication devices.
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C. Tighten electr ical  connectors and terminals according to manufacturer 's publ ished
torque-tightening values. lf manufacturer's torque values are not indicated, use those
speci f ied in UL 4BOA and UL 4BOB.

3 .5  CLEAN ING

A. On complet ion of  instal lat ion,  inspect inter ior  and exter ior  of  enclosures.  Remove paint
splat ters and other spots.  Vacuum dir t  and debr is;  do not use compressed air  to assist  in
cleaning. Repair  exposed surfaces to match or ig inal  f in ish.

END OF SECTION
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sEcloN 16420

METER CENTERS

PART 1 . GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general  provis ions of  the Contract ,  including General  and Supplementary
Condit ions and Divis ion 1 Speci f icat ion Sect ions,  apply to th is Sect ion.

SUMMARY

A. This Sect ion includes main breaker,  feeder breakers and meter sockets and associated
components  fo r  ma in  meter  centers  f rom 6004 to  10004 max imum,12Ol240V 1ph and
120/208V 3ph.

B. Related Sect ions include the fol lowing:
1 .  Div is ion 16 Sect ion "Basic Electr ical  Mater ia ls and Methods" for  general  and instal lat ion

mater ia ls and methods.
2.  Div is ion 16 Sect ion "Electr ical  ldent i f icat ion" for  ident i f icat ion mater ia ls.

SU BM ITTALS

A. Product Data:  For each product and component speci f ied.

B. Shop Drawings: For each meter center.  Show dimensioned plans and elevat ions,  including

required clearances and service space, component and device l is ts,  and a s ingle- l ine diagram

showing main- and branch-bus current rat ings and short- t ime and short-c i rcui t  rat ings of

equipment.  Include the fol lowing:
1. Schedule of features, characteristics, ratings, and factory settings of individual protective

devices.
2. Util i ty company metering provisions with indication of approval by uti l i ty company.

C. Reports of Field Tests and Observations: Certif ied by testing agency.

D. Maintenance Data:  For meter centers to include in the maintenance manuals speci f ied in

Division 1. lnclude detailed manufacturer's written instructions on adjusting overcurrent
protective devices.

1.4 QUALITY ASSURANCE

A, List ing and Label ing:  Provide meter center assembl ies speci f ied in th is Sect ion that are l is ted

and labe led .
1.  The Terms "Listed" and "Labeled":  As def ined in the Nat ional  Electr ical  Code, Art ic le 100.

2.  L ist ing and Label ing Agency Qual i f icat ions:  A "Nat ional ly Recognized Test ing Laboratory"

as  de f ined in  OSHA Regu la t ion  1910 '7 .

B. Comply wi th NFPA 70 and NEM APBz'

C. product Selection for Restricted Space: Drawings indicate maximum dimensions for meter

center equipment, including clearances between meter center and adjacent surfaces and
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items. Meter centers having equal performance characteristics and complying with indicated
maximum dimensions may be considered.

DELIVERY, STORAGE, AND HANDLING

A. Deliver in shipping spl i ts of lengths that can be moved past obstructions in del ivery path.

B. Store so condensation wil l  not occur on or in meter centers. Provide temporary heaters as
required to avoid condensation.

C. Handle meter centers according to NEMA. Use only factory-instal led l i f t ing provisions.

PROJECT CONDITIONS

A. Verify exact locations for mounting each meter center with Owner prior to rough-in.

B. Verify clearance requirements. Locate meter center to meet installation tolerances.

C. Revise locations and elevations from those indicated as required to suit Project conditions.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Eaton Corp.; Cutler-Hammer Products.
2. General Electr ic Co.. Electr ical Distr ibution and Control Division.
3. Siemens Energy & Automation, Inc.
4. Square D Co.

2.2 MANUFACTURED UNITS

A. Front-Connected, Front-Accessible Meter Center: Panel-mounted main device,
panel-mounted branches, and sections rear al igned.

B. Ratings: Provide nominal system voltage, continuous main-bus amperage, and short-circuit
current rat ings as indicated on drawings.

2.3 FABRICATION AND FEATURES

A. UL l isted, NEMA PB1, mult i-metering, service rated Meter Center. Equipment shal l  be rated:
L Operating Voltage: 1201208 VAC, 3-phase or 1201240 VAC, 1-phase as indicated.
2. Bus Ampere: Ratings as indicated.
3. Short Circuit  Rating: As indicated on one-l ine diagram and schedules.
4. Grade: Al l  3-phase gear shal l  be commercial grade. Gear with 12O1240V 1ph output may

be residential grade i f  commercial grade is unavailable from the manufacturer.

B. Enclosure: Steel; NEMA 250, Type 3R rainproof.
1. Constructed of formed and welded, code gauge steel with gray baked enamel f inish

electrodeposited over cleaned galvanized steel'
2. Al l  compartments with unmetered circuits shal l  be provided with seal ing means.
3. Outdoor Finish: Factory-applied f inish in manufacturer 's standard color, including

u ndersu rfaces treated with corrosion-resista nt u ndercoati ng.

1 . 6
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C. Construct ion:  Al l  components shal l  be factory assembled. Al l  bussing shal l  be complete f rom
main lugs to each meter socket and to each overcurrent device. Bellevil le washers shall be
used at  a l l jo ints.  Meter Centers shal l  have the fol lowing features:
1.  Main Circui t  Breaker;  s ize as noted. 4.  Mechanical  lugs,  75-degC.
2. Service entrance rated. 5.  Molded case, inverse t ime
3. Meter socket types as approved by the breakers

ut i l i ty  company, wi th quant i ty of  meter 6.  Bottom Feed.
sockets as shown.

D. Bussing: 3 phase, 4 wire,  except as otherwise indicated. Features as fo l lows:
1.  Phase- and Neutral-Bus Mater ia l :  Tin-plated, high-strength,  e lectr ical-grade aluminum

al loy wi th copper or t in-plated, aluminum circui t -breaker l ine connect ions.
2.  Load Terminals:  Si lver-plated copper bus extensions equipped with pressure connectors

for outgoing circui t  conductors.
3.  Ground Bus: 1|4-by-2- inch (6-by-50-mm) minimum size,  drawn-temper copper of

98 percent conductivity; equipped with pressure connectors for feeder- and branch-circuit
ground conductors.

4. Contact Surfaces of Buses: High-strength, zinc-plated,
5.  Main Phase Buses, Neutral  Buses, and Equipment Ground Buses: Uni form capaci ty the

ent i re length of  the meter center main and distr ibut ion sect ions.  Include ground bus and
provide for future extensions. Bellevil le type washer connectors.

6.  Vert ical  Bus: The vert ical  bus in each sect ion shal l  extend ful l  height.
7 .  lsolat ion Barr ier  Access Provis ions:  Permit  checking bus bol t  t ightness.
8.  Neutral  Buses: 100 percent of  the ampaci ty of  the phase buses, except as indicated, and

equipped with approved pressure connectors for  outgoing circui t  neutral  cables.

E. Provide Cut ler  Hammer 35/37MM commercial  ser ies Meter Centers or Square D EZ-Meter
Centers.

2 .4  METER SECTIONS

A. UL 414 l is ted distr ibut ion sect ions wi th two to s ix meter socket posi t ions,  9" on-center,  and
corresponding overcurrent device.  Enclosure and rat ings shal l  match those noted herein.

B. Meter Sockets: Meter socket jaws must be spring reinforced and front removable, with
features as required by the uti l i ty company.
1.  Rated 200 ampere or 350 ampere cont inuous duty.
2.  Tin-plated copper,  spr ing-reinforced jaws.

3. Lockable hinged covers for overcurrent devices.
4. Engraved brass tags to identify service poinVtenant for each meter socket position.

5.  Indiv idual  sect ions shal l  bol t  together using 'Vis i - t i te '  nuts.

C. Meter sockets shal l  be approved for use by serving ut i l i ty ;  Black Hi l ls  Energy.

2 .5  OVERCURRENTPROTECTIVEDEVICES

A. UL l is ted, NEMA AB1. Provide overcurrent devices and shown on the Drawings and/or as

scheduled.

B. Circui t  breakers shal l  be quick-make, quick-break, thermal magnet ic or electronic t r ip as

indicated; wi th handle posi t ive indicat ion.  Contacts shal l  be nonwelding si lver al loy and arc

extension shal l  be accompl ished by means of  DE-ION arc chutes.  Provide Square D type QO,

Q2M, QE or LA breakers or equal .

METER CENTERS 16425 - 3
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C. Main Breaker: Enclosed, Insulated-Case Circuit  Breaker: Ful ly rated, molded case circuit
breakers with inverse t ime and instantaneous tr ipping. A fused (Type L) main OCPD would be
acceptable if the total unit cost savings is documented to be 5o/o ot more.

D. Feeder Breakers: Enclosed, Molded-Case Circuit  Breakers: NEMA AB 1, handle lockable.
1. Breakers 15-125A: Square D, two-pole, plug-on Type QO or equal.
2. Breakers 150 to 2004: Square D Type Q2 breaker or equal.

E. Interrupting ratings shall be selected to provide the required current and short circuit current
interrupter rat ing indicated on the Drawings.

2.6 IDENTIFICATION

A. Nameplates and label products are specif ied in Division 16 Section "Basic Electr ical Materials
and Methods."

B. Nameplates and label products are specif ied in Division 16 Section "Electr ical ldenti f icat ion,"
1. Compartment Nameplates: Engraved laminated-plastic or metal nameplate for each

compartment, mounted with corrosion-resistant screws.

PART 3 -  EXECUTION

3.1 EXAM INATION

A. Exarnine elements and surfaces to receive meter center for compliance with installation
tolerances and other conditions affecting performance of meter centers.
1. Do not proceed with installation unti l unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install meter centers level and plumb as indicated, according to manufacturer's written
instruct ions and NEMA requirements.  Maintain minimum clearance for ut i l i ty  t ransformers.

B. Support meter centers on unistrut frames or wall-mounted frames where indicated. Frames

shall be free-standing with posts in concrete footings unless noted otherwise. Wall mounting

on 'historic' l isted structures is not allowed, and shall be confirmed with the Owner's Rep.

C. Temporary Lift ing Provisions: Remove temporary l ift ing eyes, channels, and brackets and

temporary blocking of moving parts from meter center units and components.

D. Meters.  Coordinate wi th the ut i l i ty  company for instal lat ion of  a l l  meters shown on the Dwgs.

3 .3  CONNECTIONS

A. Connect meter centers and components to wir ing systems and to ground as indicated and

instructed by manufacturer.
1.  Tighten electr ical  connectors and terminals,  including screws and bol ts,  according to

manufacturer's published torque tightening values. Where manufacturer's torque values

are not indicated, use those speci f ied in UL 486A and UL 4BOB.

3 .4  IDENTIFICAT]ON

A. ldentify f ield-installed wiring and components and provide warning signs as specified in

Divis ion 16 Sect ion "Basic Electr ical  Mater ia ls and Methods."
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B' ldenti fy f ield-instal led wir ing and components and provide warning signs as specif ied in
Division 16 Section "Electr ical ldenti f icat ion."

C. Instal l  compartment nameplates.

3.5 CLEANING

A. Upon completion of instal lat ion, inspect interior and exterior of meter centers. Remove paint
splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match
original f inish.

3.6 PROTECTION

, A. Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.

' END oF sEcroN
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SECTION 16470

PANELBOARDS

PART 1 -  GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general  provis ions of  the Contract ,  including General  and Supplementary
Condit ions and Divis ion 1 Speci f icat ion Sect ions,  apply to th is Sect ion.

1 . 2  S U M M A R Y

A. This Sect ion includes l ight ing and power panelboards and associated auxi l iary equipment
rated 600 V and less.

B. This Sect ion includes Vendor Panelboard rated 600V or less.

C. Related Sect ions include the fol lowing:
1 .  Div is ion 16 Sect ion "Basic Electr ical  Mater ia ls and Methods" for  general  mater ia ls and

instal lat ion methods.
2.  Div is ion 16 Sect ion "Electr ical  ldent i f icat ion" for  label ing mater ia ls.
3.  Div is ion 16 Sect ion "Field Qual i ty Control . "

1 3 SUBMITTALS

A. Product Data: For each type of panelboard, accessory item, and component specified.

B. Shop Drawings. For distr ibut ion panelboards.  lnclude dimensioned plans and elevat ions.
Show tabulat ions of  instal led devices,  major features,  and vol tage rat ing.  lnclude the
fol lowing:
1.  Enclosure type with detai ls for  types other than NEMA 250, Type 1.
2.  Bus conf igurat ion and current rat ings.
3.  Short-c i rcui t  current rat ing of  panelboard.
4. Features, characteristics, ratings, and factory settings of individual protective devices and

auxi l iary components.

C. Panelboard Schedules:  For instal lat ion in panelboards.  Submit  f inal  versions af ter  load
ba lanc inq .

D. Maintenance Data:  For panelboard components to include in the maintenance manuals
speci f ied in Div is ion 1.  Include manufacturer 's wr i t ten instruct ions for  test ing c i rcui t  breakers.

1 .4  QUALI ry  ASSURANCE

A. List ing and Label ing:  Provide products speci f ied in th is Sect ion that are l is ted and labeled.
1.  The Terms "Listed" and "Labeled":  As def ined in the Nat ional  Electr ical  Code, Art ic le 100.
2.  L ist ing and Label ing Agency Qual i f icat ions:  A "Nat ional ly Recognized Test ing Laboratory"

as  de f ined in  OSHA Regu la t ion  1910.7 .

B.  Comply  w i th  NFPATO.

C.  Comply  w i th  NEMA PB 1 .
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1.5 EXTRA MATERIALS

A. Keys: 6 spares of each type for panelboard cabinet lock.

PROJECT NO. M-OgOO3

PART 2 - PRODUCTS

2.1  MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:
1.  Eaton Corp.;  Cut ler-Hammer Products.
2.  General  Electr ic Co.;  Electr ical  Distr ibut ion & Control  Div.
3.  Siemens Energy & Automat ion, lnc.
4 .  Square  D Co.

2.2 PANELBOARD FABR]CATION

A. Enclosures:  Flush- or surface-mounted cabinets as indicated. NEMA 250, Type 3R, unless
otherwise indicated to meet other conditions at installed location.

B. Front:  Secured to box with concealed tr im clamps, unless othenavise indicated. Front for
surface-mounted panelboards shal l  be same dimensions as box. Each cover shal l  include a
keyed lock.

C. Directory Frame: Metal ,  mounted inside each panelboard door.

D. Bus: Hard drawn copper of  98 percent conduct iv i ty or Tin plated Aluminum.

E. Main and Neutral  Lugs: Mechanical  lug type. Al l  lugs shal l  be rated 75 degrees C.

F. Equipment Ground Bus: Copper,  adequate for  feeder and branch-circui t  equipment ground

conductors. Bonded to box.

G. Future Devices:  Equip wi th mount ing brackets,  bus connect ions,  and necessary

appurtenances, for the overcurrent protective device ampere ratings indicated for future
instal lat ion of  devices.

H. Minimum lnterrupt ing Capaci ty:  10,000 AIC for 240 vol t  panels,  14,000 AIC for 480 vol t
pane ls .
1.  Panelboards shal l  have AIC rat ings greater than or equal  to the avai lable faul t  current ly

listed on the drawings.
2.  Ser ies rat ing of  OCPD's shal l  not  be acceptable unless othenvise indicated.

l .  Feed-through Lugs: Sized to accommodate feeders indicated.

2.3 VENDOR PANELBOARDS

A. Specialty panelboard fabricated to the following specs to provide power for vendor food trailers

and other event loads.
1. Features include lift-up receptacle hood, dead-front interior, main circuit breaker

panelboard, factory wired outlets to panel breakers and removable hubs for f ield-wired

feed-thru lugs.
2.  Housing: Surface mounted within a concrete bol lard,  NEMA 3R in-use cover/hood,

nominal  14" wx25" H x S"Deep. See detai l  on c iv i l  Drawings.
3.  Rat ings:  nan4}v,  lphase, 100Awith 100/2 main breaker.

PANELBOARDS 16470 - 2
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4. Interior Panel: Four Circuit ,  3-phase, with the fol lowing branch breakers:
a. One 50A 2-pole factory wired to 50A receptacle
b. Two 20A GFI breakers, each wired to half of duplex receptacle.

5. Receptacles: One 50A 1201240V 1ph (NEMA 14-50R) and one 20A GFI-protected duplex
(NEMA 5-20R).

6. Feed-thru lugs: 100A, located behind removable hubs; for a single 1201240V hard-wired
connection to vendor trai lers.

7. Cutler-Hammer Cat No. CHOB3100RFD1N9N or approved equal (veri fy Cat No. to spec).
Reference CH Quote No. SJ5103081 001 .

8. Where noted; provide a 150A version of this product. Panel shal l  have same features as
noted above; with bus and feed-thru lugs rated for 150A, 1201240V, 1-phase. The panel
width shal l  f i t  within the concrete base as detai led on Civi l  Sheets.

9. Provide a secure means to prevent the public from gaining access to 'hot '  lugs section of
the vendor panel.

B. Conductor Connectors: Mechanical type for main, neutral,  and ground lugs and buses.

2.4 L lGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

B. Doors: ln panelboard front, with concealed hinges. Secure with f lush catch and tumbler lock,
al l  keyed al ike.

C. Two Section Panel: Where more than 42 poles are indicated, provide two adjacent
panelboards with bus t ie cables per NEC.

2.5 OVERCURRENTPROTECTIVEDEVICES

A. Molded-Case Circuit  Breaker: NEMA AB 1, handle lockable.
1. Characterist ics: Frame size, tr ip rat ing, number of poles, and auxi l iary devices as

indicated and interrupting capacity rat ing to meet avai lable fault  current.
2. Application List ing: Appropriate for appl icat ion, including Type SWD for switching

fluorescent l ighting loads and Type HACR for heating, air-condit ioning, and refr igerating
equipment .

3. Circuit  Breakers, 200 A and Larger: Trip units interchangeable within frame size.
4. Circuit  Breakers, 400 A and Larger: Field-adjustable short{ ime and continuous current

sett ings.
5. Current Limiters: Where indicated, integral fuse listed for circuit breaker.
6. Lugs: Mechanical lugs and power-distr ibution connectors for number, size, and material

of conductors indicated.

PART 3 - EXECUTION

3.1 INSTALLATION

A. lnstal l  panelboards and accessory i tems according to NEMA PB 1.1.

B. Mounting Heights: Refer to Mounting Height Schedule, Division 16 Section 16130 "Raceway

and Boxes."

C. Mounting: Plumb and r igid without distort ion of box. Mount f lush panelboards uniformly f lush
with wall  f inish.
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D. Circuit Directory: Type directory to indicate installed circuit loads after balancing panelboard
i loads. Obtain approval before installing.

' 
E. Install fi l ler plates in unused soaces.

F. Wiring in Panelboard Gutters: Arrange conductors into groups, and bundle and wrap with wire
, ties after completing load balancing.

: 3.2 IDENTIFICATION

' 
A. ldentify field-installed wiring and components and provide warning signs as specified in

. Division 16 Section "Electrical ldentification."

r B. Panelboard Nameplates: Label each panelboard with engraved laminated-plastic or metal
nameplates mounted with corrosion-resistant screws.

3,3 GROUNDING
:

A. Make equipment grounding connections for panelboards as indicated.

: B- Provide ground continuity to main electrical ground bus as indicated.

,  3 .4 CONNECTIONS

- A. Tighten electrical connectors and terminals, including grounding connections, according to
manufacturer's published torque{ightening values. Where manufacturer's torque values are

' not indicated. use those soecified in UL 4864 and UL 4868.

. 
3.5 ADJUSTING

A. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.6 CLEANING

A. On completion of installation, inspect interior and exterior of panelboards. Remove paint
i splatters and other spots, dirt, and debris. Touch up scratches and mars of finish to match

, 
original finish.

END OF SECTION
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sEcTloN 1647 5

FUSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Condit ions and Division 1 Specif icat ion Sections, apply to this Section.

1 .2  SUMMARY

A. This Section includes the fol lowing:
1 .  Fuses .

1.3 SUBM]TTALS

A. General:  Submit each i tem in this Art icle according to the Condit ions of the Contract and
Division 1 Specification Sections.

B. Product Data for each fuse type specified.

C. Maintenance data for tr ipping devices to include in the operation and maintenance manual
specif ied in Division 1.

1.4 QUALITY ASSURANCE

A. Source Limitations: Obtain fuses from one source and by a single manufacturer.

B. Comply with NFPA 70 for components and instal lat ion.

C. List ing and Labeling: Provide fuses specif ied in this Section that are l isted and labeled.
1. The Terms "Listed" and "Labeled": As defined in the National Electr ical Code, Art icle 100.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide fuses by one of the

following:
1.  Cooper Industr ies,  Inc. ;  Bussmann Div.
2. Gould Shawmut.
3. Tracor, lnc.; Lit telfuse, lnc. Subsidiary.

2.2 CARTRIDGE FUSES

A. Characterist ics: NEMA FU 1, nonrenewable cartr idge fuse; class as specif ied or indicated;

current rating as indicated; voltage rating consistent with circuit voltage.
J
I
t
I
I
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PART 3 - EXECUTION

3.1 EXAMINATION

PROJECT NO. M-OgOO3

A. Examine uti l izat ion equipment nameplates and instal lat ion instruct ions to veri fy proper fuse
locations, sizes, and characteristics.

B. Do not proceed with installation until unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A. Feeders, 0 - 600 Amperes: Class RKI or J, dual element, t ime delay.

B. Main Disconnects, 600-800 Amperes: Class L, dual element, t ime delay.

3.3 INSTALLATION

A. lnstall fuses in fusible devices as indicated. Arrange fuses so fuse ratings are readable
without removing fuse.

B. Fuses in distr ibution equipment shal l  be factory instal led.

C. lnstal l  fuses in fusible devices as indicated.

3.4 IDENTIFICATION

A. lnstall typewritten labels on inside door of each fused switch to indicate fuse replacement
information.

END OF SECTION
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sEcIoN 16515

LIGHTING FIXTURES

PART 1 -  GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general  provis ions of  the Contract ,  including General  and Supplementary
Condit ions and Divis ion 1 Speci f icat ion Sect ions,  apply to th is Sect ion.

1 . 2  S U M M A R Y

A. This Sect ion includes lamps, bal lasts,  and accessor ies for  exter ior  l ight ing.

B. Related Sections: The following Sections contain requirements that relate to this Section:
1.  Div is ion 16 Sect ion "Field Qual i ty Control . "

1 .3  SUBMITTALS

A. General :  Submit  each i tem in th is Art ic le according to the Condit ions of  the Contract  and
Divis ion 1 Speci f icat ion Sect ions.

B. Product Data descr ib ing f ixtures,  lamps, bal lasts,  emergency l ight ing uni ts and accessor ies.
Arrange Product Data for f ixtures in order of f ixture designation. lnclude data on features and
accessor ies and the fol lowing:
1.  Out l ine drawings indicat ing dimensions and pr incipal  features of  f ix tures and poles.
2. Electrical Ratings and Photometric Data: Certif ied results of independent laboratory tests

for f ix tures and lamps.
3. Battery and charger data for emergency l ighting units.

C. Anchor-Bolt Templates: Keyed to specific poles and certif ied by manufacturer.

D. Maintenance data for  f ix tures to include in the operat ion and maintenance manual speci f ied in
D iv is ion  1 .

E. Prior approvals wil l not be considered for l ight f ixtures. Substitutions wil l be considered from
the successful  Bidder only.

F. Scheduled fixtures shall be used as a standard of comparison for proposed substitutions
based on, but not l imited to, photometrics, coefficient of uti l ization values and aesthetics.

1.4 QUALITY ASSURANCE

A. Electr ical  Component Standard:  Provide components that  comply wi th NFPA70 and that are

l isted and labeled by UL where avai lable.

B. List ing and Label ing:  Provide f ixtures,  emergency l ight ing uni ts,  and accessory components

speci f ied in th is Sect ion that are l is ted and labeled for their  indicated use and instal lat ion

conditions on Project.
1 .  The Terms "Listed" and "Labeled":  As def ined in the Nat ional  Electr ical  Code, Art ic le 100.

I '
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2. List ing and Labeling Agency Quali f icat ions: A "National ly Recognized Testing Laboratory"
(NRTL) as def ined in  OSHA Regulat ion 1910.7.

C. Coordinate f ixtures, mounting hardware, and tr im with cei l ing system and other i tems,
including work of other trades, required to be mounted on cei l ing or in cei l ing space.

STORAGE AND HANDL]NG OF POLES

A. General:  Store poles on decay-resistant treated skids at least 12 inches (300 mm) above
grade and vegetation. Support pole to prevent distortion and arrange to provide free air
circulat ion.

B. Wood Poles: Do not drag treated poles along ground. Do not handle poles with tongs, cant
hooks, and other pointed tools capable of producing indentation more than 1/4 inch (6 mm) in
depth.  Do not apply tools to ground- l ine sect ion of  poles.

C. Metal  Poles:  Retain factory-appl ied pole wrappings unt i l  just  before pole instal lat ion.  For
poles wi th nonmetal l ic  f in ishes, handle wi th web fabr ic straps.

PART 2 -  PRODUCTS

2.1  MANUFACTURERS

A. Avai lable Products:  Subject  to compl iance with requirements,  f ix tures that may be
incorporated into the Work include, but are not l imi ted to,  the products speci f ied in the Light ing
Fixture Schedule.

B. Lamps: Subject to compliance with requirements, provide products by the following:
1.  General  Electr ic.
2.  Osram/Sylvania.
3 .  Ph i l ips .

C. Bal lasts:  Subject  to compl iance with requirements,  provide products by the fo l lowing:
1.  Advance.
2.  Magnetek.
3.  Motorola.
4.  Osram/Sylvania.
5.  Prescol i te.
6.  Universal .

2 .2  F ]XTURES AND FIXTURE COMPONENTS.  GENERAL

A. Metal Parts: Free from burrs, sharp corners, and edges. Exposed hardware on exterior
f ix tures shal l  be stainless steel .

B.  Sheet Metal  Components:  Steel ,  except as indicated. Form and support  to prevent warping
and sagging. Exter ior  f ix ture components shal l  be corrosion resistant aluminum, r ig id formed,
weather and light-tight. Enclosed housings for exterior f ixtures shall include fi l ter/breather.

C. High- lntensi ty-Discharge (HlD) Fixtures:  Conform to UL 1572.

D. HID Ballasts: Conform to UL 1029 and ANSI C82.4. lnclude the following features, except as
otherwise indicated.
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1. Super constant wattage pulse-start (SCWA) high-power-factor Wpe, unless otherwise
indicated.

2.  Operat ing Vol tage: Match system vol tage.
3.  Single-Lamp Bal lasts:  Minimum start ing temperature of  minus 30 deg C. Provide one

fuse in each ungrounded supply conductor for exterior f ixtures.
4.  Normal Ambient Operat ing Temperature:  40 deg C.
5. Open circuit operation wil l not reduce average life.
6.  Encapsulat ion:  Manufacturer 's standard epoxy-encapsulated model designed to minimize

audible fixture noise. Exterior f ixtures shall have a noise rating of B or better.

2 .3  LAMPS

A. Comply wi th ANSI C7B ser ies that  is appl icable to each type of  lamp.

B. Metal  Hal ide Color Temperature and Minimum Color-Render ing lndex (CRl) :  3600 K and
70 CRl,  except as otherwise indicated.

2 .4  EXTERIOR FIXTURE SUPPORT COMPONENTS

A. Pole-Mounted Fixtures: Conform to AASHTO LTS-3.

B. Wind- load strength of  total  support  assembly,  including pole,  arms, appurtenances, base, and
anchorage, is adequate to carry itself plus fixtures indicated at indicated heights above grade
withoutfai lure,  permanent def lect ion,  orwhipping in steadywinds of  100 mi. /h (160 km/h) wi th
a gust factor of  1.3.

C. Arm, Bracket,  and Tenon Mount Mater ia ls:  Match poles' f in ish.

D. Mount ings,  Fastenings, and Appurtenances: Corrosion-resistant i tems compat ib le wi th
support  components.  Use mater ia ls that  wi l l  not  cause galvanic act ion at  contact  points.  Use
mount ings that correct ly posi t ion luminaire to provide indicated l ight  d istr ibut ion.

E. Metal  Pole Bases: Anchor type with galvanized steel  hold-down or anchor bol ts,  level ing nuts,
and bolt covers.

F. Wood Pole Bases: Embedded type with underground cable entry.

G. Poles:  Steel  tubing conforming to ASTM A 500, Grade B, carbon steel  wi th a minimum yield

of 46,000 psi  (317 MPa).  Poles are 1-piece construct ion up to 40 feet (12 m) in length and

have access handhole in wal l .

H. Metal  Pole Grounding Provis ions:  Welded 1l}- inch (12-mm) threaded lug,  accessible through
handho le .

l. Pressure-Treated-Wood Poles: Conform to ANSI 05.1. Conform to AWPA C4 for wood

species used. Bore,  roof,  and gain poles before t reatment.  See Fixture Schedule.
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J- Aluminum Mast Arms: Tapered oval arms continuously welded to pole attachment plate with

| 
' span and rise as indicated.

t ,- 
K. Steel l/ast Arms: Fabricated from 2-inch NPS (DN50) black steel pipe, continuously welded

| 
. to pole attachment plate with span and rise as indicated.
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L. Metal Pole Brackets. Designed to match pole metal. Provide cantilever brackets without
underbrace, in sizes and styles indicated, with straight tubular end section to accomrnodate
fixture.

2 . 5

M. Wood Pole Brackets:  Conform to ANSI C136.13.

N. Concrete for  Pole Foundat ions:  Comply wi th Div is ion 3 Sect ion "Cast- in-Place Concrete" and
detai ls shown on the Drawings.

F I N  I S H  E S

A. Manufacturer 's standard,  except as otherwise indicated, appl ied over corrosion-resistant
treatment or pr imer,  f ree of  streaks, runs, hol idays,  stains,  b l is ters,  and simi lar  defects.
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PART 3 -  EXECUTION

3.1 INSTALLATION

A. Lamping: Where speci f ic  lamp designat ions are not indicated, lamp uni ts according to
manufacturer's instructions.

B. Concrete Foundations: Construct according to Division 3 Section "Cast-in-Place Concrete."
1.  Comply wi th detai ls and manufacturer 's recommendat ions for re inforcing, anchor bol ts,

nuts, and washers. Verify anchor-bolt templates by comparing with actual pole bases
furnished. Trowel and rub smooth parts exposed to view.

3 .2  CONNECTIONS

A. Ground l ight ing uni ts.  Tighten electr ical  connectors and terminals,  including grounding
connect ions,  according to manufacturer 's publ ished torque{ ightening values. Where
manufacturer 's torque values are not indicated, use those speci f ied in UL 4BOA and UL 4BOB.

3.3 EXTERIOR FIXTURE lNSTALLATION

A. Instal l  a 10-footdr iven ground rod ateach pole base as noted on the Drawings. Connect pole
or metall ic components of f ixture for non-metall ic poles to the ground rod with No. 6 AWG
conductor.

B. Use web fabr ic s l ings to raise and set poles.

C. Construct  pole bases per Detai ls on the Drawings.

D. Embedded Poles:  Set poles to depth indicated, but not less than 1/6th of  pole length below
f in ished grade. Backf i l l  and compact in 6- inch layers.  Compact ion shal l  be equal  to or greater
than that of undisturbed earth.

3 .4  ADJUSTING AND CLEANING

A. Clean fixtures after installation. Use methods and materials recommended by manufacturer.

B. Adjust aimable fixtures to provide required l ight intensities.
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sEcTtoN 16994

FIELD QUALIry CONTROL

PART 1 . GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Condit ions and Division 1 Specif icat ion Sections, apply to this Section.

1 .2  SUMMARY

A. This section includes f ield qual i ty and test ing requirements for equipment and their instal lat ion
previously specif ied in other Division 16 sections.

1.3 SUBMITTALS

A. General:  Submit the fol lowing in accordance with Condit ions of Contract and Division 1.

B. Ground resistance test report.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1 GENERAL REQUIREMENTS

A. Visual and Mechanical Inspection: lnspect for physical damage, proper al ignment, anchorage,
and grounding. Check for proper t ightness of al l  electr ical connections and in accordance with
manufacturers recommended values.

3.2 ADDITlONAL REQUIREMENTS

A. Conductors and Cables:
1. Prior to energization, perform a visual check; and check each feeder for continuity and for

short circuits.
2. Perform insulation resistance test with megohm meter for all feeders. Apply 1000V to

600V conductors for a period of 60 seconds.
3. Replace fai l ing conductors.
4. Provide documentation of test results.

B. Wiring Devices:
1. Test ground fault  interrupters for proper operation.
2. Ensure proper polari ty of connections.
3. Replace malfunctioning units.

C. Grounding:
1. Measure the resistance of the main grounding electrode at each Meter Center; under

normal dry conditions using a certified hand-held clamp-on ground resistance tester as
manufactured by AEMC. Resistance shal l  not exceed 20 ohms.
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D. Ut i l i ty  Transformers:
1.  Measure the secondary vol tage at  each Meter Center.
2.  Coordinate wi th Black Hi l ls  Energy to make appropr iate tap adjustments to achieve

desired secondary voltage.

E. Panelboards:
1.  Check cont inui ty of  each connect ion.
2. Check tightness of bolted connections of feeders with torque wrench.
3. Test per ANSI/NETA ATS-2009 to ensure meet requirements and perform safely.
4. Replace or correct any malfunctions noted and retest.

F. OvercurrentProtective Devices:
1. Verify indicated rating and settings to be appropriate for f inal system arrangement and

parameters.  Where discrepancies are found, recommend f inal  device rat ings and
settings. Use accepted revised ratings or settings to make the final system adjustments.

2.  Ver i fy instal lat ion of  proper fuse types and rat ings in fusible OCPDs.
3.  Check for proper operat ion,  including inter locks,  re lays,  shunt{r ips,  and other safety

devices.

G. Meter Centers:
1. Verify installation of proper sizes, types and ratings of overcurrent devices.
2.  Check for proper vol tages on main bus.
3. Test per ANSI/NETA ATS-2009 to ensure meet requirements and perform safely.
4. Replace or correct any malfunctions noted and retest.

H. Exter ior  L ight ing:
1.  lnspect instal led uni ts for  damage.
2. Tests: Verify normal operation of l ighting units after install ing fixtures and energizing

circuits with normal power source. lnclude the following:
a. Check for excessively noisy ballasts.
b.  Check for uni formity of  i l luminat ions.

3.  Replace or repair  damaged and malfunct ioning uni ts and retest .

l .  Publ ic Address System (by Owner -  NIC):
1. Perform an operational system test to verify proper operation of any PA speaker and

associated wiring relocated under this Work.
2.  Observe sound reproduct ion for  proper volume levels and freedom from noise.  Replace

malfunct ioning or damaged i tems with new.

J.  L ight ing Control  Equipment:
1. Verify proper operation of all exterior l ighting controls impacted by this Work for proper

operation.
2.  Visual  and Mechanical  lnspect ions:  lnclude the fol lowing inspect ions:

a.  Inspect for  defects and physical  damage, NRTL label ing,  and nameplate compl iance

with current project drawings.
b. Check tightness of electrical connections with torque wrench.
c. Exercise mechanical parts and operable devices according to manufacturer's

instructions to verify proper operation.
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