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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

0.1 RELATED DOCUMENTS

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

0.2 SUMMARY

A. This Section includes the following:

1. Supporting devices for electrical components.
2. Electrical identification.
3. Electricity-metering components.
4. Concrete equipment bases.
5. Cutting and patching for electrical construction.
6. Touchup painting.

0.3 DEFINITIONS

A. EMT:  Electrical metallic tubing.

B. FMC:  Flexible metal conduit.

C. IMC:  Intermediate metal conduit.

D. LFMC:  Liquidtight flexible metal conduit.

E. RNC:  Rigid nonmetallic conduit.

0.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

B. Comply with NFPA 70.

0.5 COORDINATION

A. Coordinate  chases,  slots,  inserts,  sleeves,  and  openings  with  general  construction
work and arrange in building structure during progress of construction to facilitate the
electrical installations that follow.
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1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other
structural components as they are constructed.

B. Sequence, coordinate, and integrate installing electrical materials and equipment for
efficient flow of the Work.  Coordinate installing large equipment requiring positioning
before closing in the building.

C. Coordinate  electrical  service  connections  to  components  furnished  by  utility
companies.

1. Coordinate  installation  and  connection  of  exterior  underground and overhead
utilities and services, including provision for electricity-metering components.

2. Comply with requirements of authorities having jurisdiction and of utility company
providing electrical power and other services.

D. Coordinate location of access panels and doors for electrical items that are concealed
by finished surfaces.   Access doors and panels  are specified in Division 8 Section
"Access Doors."

E. Where electrical identification devices are applied to field-finished surfaces, coordinate
installation of identification devices with completion of finished surface.

F. Where electrical identification markings and devices will  be concealed by acoustical
ceilings  and  similar  finishes,  coordinate  installation  of  these  items  before  ceiling
installation.

PART 2 - PRODUCTS

0.1 SUPPORTING DEVICES

A. Material:  Cold-formed steel, with corrosion-resistant coating acceptable to authorities
having jurisdiction.

B. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel.

C. Slotted-Steel Channel Supports:  Comply with Division 5 Section "Metal Fabrications"
for slotted channel framing.

1. Channel Thickness:  Selected to suit structural loading.
2. Fittings  and  Accessories:   Products  of  the  same  manufacturer  as  channel

supports.

0.2 ELECTRICAL IDENTIFICATION

A. Identification  Devices:   A  single  type  of  identification  product  for  each  application
category.  Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications.

B. Raceway and Cable Labels:  Comply with ANSI A13.1, Table 3, for minimum size of
letters for legend and minimum length of color field for each raceway and cable size.
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1. Type:  Pretensioned,  wraparound plastic  sleeves.   Flexible,  preprinted,  color-
coded, acrylic band sized to suit the diameter of the item it identifies.

2. Type:  Preprinted, flexible, self-adhesive, vinyl.  Legend is overlaminated with a
clear, weather- and chemical-resistant coating.

3. Color:  Black letters on orange background.
4. Legend:  Indicates voltage.

C. Colored Adhesive Marking Tape for Raceways, Wires, and Cables:  Self-adhesive vinyl
tape, not less than 1 inch wide by 3 mils thick.

D. Underground Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl tape
with the following features:

1. Not less than 6 inches wide by 4 mils thick.
2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4. Printed legend that indicates type of underground line.

E. Tape  Markers  for  Wire:   Vinyl  or  vinyl-cloth,  self-adhesive,  wraparound  type  with
preprinted numbers and letters.

F. Color-Coding Cable Ties:   Type 6/6 nylon,  self-locking type.   Colors to suit  coding
scheme.

G. Engraved-Plastic Labels,  Signs,  and Instruction Plates:  Engraving stock, melamine
plastic  laminate  punched  or  drilled  for  mechanical  fasteners  1/16-inch minimum
thickness for signs up to  20 sq. in. and  1/8-inch minimum thickness for larger sizes.
Engraved legend in black letters on white background.

H. Interior  Warning  and  Caution  Signs:   Comply  with  29 CFR,  Chapter XVII,
Part 1910.145.  Preprinted, aluminum, baked-enamel-finish signs, punched or drilled
for mechanical fasteners, with colors, legend, and size appropriate to the application.

I. Exterior  Warning  and  Caution  Signs:   Comply  with  29 CFR,  Chapter XVII,
Part 1910.145.   Weather-resistant,  nonfading,  preprinted,  cellulose-acetate  butyrate
signs  with  0.0396-inch,  galvanized-steel  backing,  with  colors,  legend,  and  size
appropriate to the application.  1/4-inch grommets in corners for mounting.

J. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32
stainless-steel machine screws with nuts and flat and lock washers.

0.3 EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING

A. Current-Transformer  Cabinets:   Comply with  requirements of  electrical  power  utility
company.

B. Meter Sockets:  Comply with requirements of electrical power utility company.
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0.4 CONCRETE BASES

A. Concrete  Forms  and  Reinforcement  Materials:   As  specified  in  Division 3  Section
"Cast-in-Place Concrete."

0.5 TOUCHUP PAINT

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment
finish.

B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

0.1 ELECTRICAL EQUIPMENT INSTALLATION

A. Headroom  Maintenance:   If  mounting  heights  or  other  location  criteria  are  not
indicated,  arrange and install  components and equipment to provide  the maximum
possible headroom.

B. Materials  and Components:   Install  level,  plumb, and parallel  and perpendicular  to
other building systems and components, unless otherwise indicated.

C. Equipment:   Install  to  facilitate service,  maintenance,  and repair  or  replacement of
components.  Connect for ease of disconnecting, with minimum interference with other
installations.

D. Right of Way:  Give to raceways and piping systems installed at a required slope.

0.2 ELECTRICAL SUPPORTING DEVICE APPLICATION

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

B. Dry Locations:  Steel materials.

C. Support Clamps for PVC Raceways:  Click-type clamp system.

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

E. Strength of Supports:  Adequate to carry present and future loads, times a safety factor
of at least four; minimum of 200-lb design load.

0.3 SUPPORT INSTALLATION

A. Install  support  devices  to  securely  and  permanently  fasten  and  support  electrical
components.
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B. Install individual and multiple raceway hangers and riser clamps to support raceways.
Provide  U-bolts,  clamps,  attachments,  and  other  hardware  necessary  for  hanger
assemblies and for securing hanger rods and conduits.

C. Support  parallel  runs  of  horizontal  raceways  together  on  trapeze-  or  bracket-type
hangers.

D. Size supports for multiple raceway installations so capacity can be increased by a 25
percent minimum in the future.

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or
clamps.

F. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is
carried entirely by raceway supports, with no weight load on raceway terminals.

G. Simultaneously install vertical conductor supports with conductors.

H. Separately  support  cast  boxes  that  are threaded to raceways  and used for  fixture
support.   Support  sheet-metal  boxes  directly  from the building  structure  or  by  bar
hangers.  If bar hangers are used, attach bar to raceways on opposite sides of the box
and support the raceway with an approved fastener not more than 24 inches from the
box.

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

J. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless
core-drilled  holes are used.   Install  sleeves  for  cable  and raceway penetrations of
masonry  and  fire-rated  gypsum  walls  and  of  all  other  fire-rated  floor  and  wall
assemblies.  Install sleeves during erection of concrete and masonry walls.

K. Securely  fasten electrical  items and their  supports  to the building  structure,  unless
otherwise  indicated.   Perform  fastening  according  to  the  following  unless  other
fastening methods are indicated:

1. Wood:  Fasten with wood screws or screw-type nails.
2. Masonry:  Toggle bolts on hollow masonry units and expansion bolts on solid

masonry units.
3. New Concrete:  Concrete inserts with machine screws and bolts.
4. Existing Concrete:  Expansion bolts.
5. Steel:  Welded threaded studs or spring-tension clamps on steel.

a. Field Welding:  Comply with AWS D1.1.

6. Welding to steel structure may be used only for threaded studs, not for conduits,
pipe straps, or other items.

7. Light Steel:  Sheet-metal screws.
8. Fasteners:   Select  so the load applied to each fastener  does not  exceed 25

percent of its proof-test load.
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0.4 IDENTIFICATION MATERIALS AND DEVICES

A. Install at locations for most convenient viewing without interference with operation and
maintenance of equipment.

B. Coordinate names, abbreviations,  colors,  and other  designations used for electrical
identification with corresponding designations indicated in the Contract Documents or
required by codes and standards.  Use consistent designations throughout Project.

C. Identify raceways and cables with color banding as follows:

1. Colors:  As follows:

a. Fire Alarm System:  Red.
b. Security System:  Blue and yellow.
c. Telecommunication System:  Green and yellow.

D. Tag and label circuits designated to be extended in the future.  Identify source and
circuit numbers in each cabinet, pull and junction box, and outlet box.  Color-coding
may be used for voltage and phase identification.

E. Install  continuous underground plastic markers during trench backfilling,  for exterior
underground power, control,  signal,  and communication lines located directly above
power and communication lines.  Locate 6 to 8 inches below finished grade.  If width of
multiple lines installed in a common trench or concrete envelope does not exceed 16
inches, overall, use a single line marker.

F. Color-code  208/120-V  system  service,  feeder,  and  branch-circuit  conductors
throughout the secondary electrical system as follows:

1. Phase A:  Black.
2. Phase B:  Red.
3. Phase C:  Blue.
4. Neutral:  White.
5. Ground:  Green.

0.5 UTILITY COMPANY ELECTRICITY-METERING EQUIPMENT

A. Install  equipment  according  to  utility  company's  written  requirements.   Provide
grounding and empty conduits as required by utility company.

0.6 FIRESTOPPING

A. Apply  firestopping  to  cable  and  raceway  penetrations  of  fire-rated  floor  and  wall
assemblies to achieve fire-resistance rating of the assembly.  Firestopping materials
and installation requirements are specified in Division 7 Section "Firestopping."
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0.7 CONCRETE BASES

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger, in
both  directions,  than  supported  unit.   Follow  supported  equipment  manufacturer's
anchorage recommendations and setting templates for anchor-bolt and tie locations,
unless otherwise indicated.  Use 3000-psi, 28-day compressive-strength concrete and
reinforcement as specified in Division 3 Section "Cast-in-Place Concrete."

0.8 CUTTING AND PATCHING

A. Cut,  channel,  chase,  and drill  floors,  walls,  partitions,  ceilings,  and  other  surfaces
required  to  permit  electrical  installations.   Perform cutting  by  skilled  mechanics  of
trades involved.

B. Repair  and refinish disturbed finish materials and other surfaces to match adjacent
undisturbed surfaces.   Install  new fireproofing where existing firestopping has been
disturbed.  Repair and refinish materials and other surfaces by skilled mechanics of
trades involved.

0.9 FIELD QUALITY CONTROL

A. Inspect installed components for damage and faulty work, including the following:

1. Raceways.
2. Building wire and connectors.
3. Supporting devices for electrical components.
4. Electrical identification.
5. Concrete bases.
6. Cutting and patching for electrical construction.
7. Touchup painting.

0.10 REFINISHING AND TOUCHUP PAINTING

A. Refinish  and  touch  up  paint.   Paint  materials  and  application  requirements  are
specified in Division 9 Section "Painting."

0.11 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed
finish.  Remove burrs, dirt, paint spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings,
finishes,  and  cabinets  are  without  damage  or  deterioration  at  time  of  Substantial
Completion.

END OF SECTION 16050
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