SECTION 16050
BASIC ELECTRICAL MATERIALS AND METHODS
PART 1 -  GENERAL

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. Overview:  The scope of electrical work includes temporary removal of existing conduits, lighting fixtures, mechanical equipment, air terminals, devices and associated supports and connectors in order to install the new roof.  Also included is the installation of conduits, wire and associated fittings to accommodate revised conditions, and as indicated on the drawings.  Existing equipment, fixtures and materials shall be used, except where the items are deteriorated or when it is more practical or less expensive to use new materials to comply with project requirements.

B. This Section includes the following:

1. Supporting devices for electrical components.

2. Electrical identification.

3. Lightning protection.

4. Grounding and bounding.

5. Electrical demolition.

6. Cutting and patching for electrical construction.

7. Touchup painting.

1.3 SUBMITTALS

A. Product Data:  For grounding and bounding connectors, fasteners, adhesive conductor supports and air terminal cables.

1.4 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 (National Electrical Code – 1999 Edition).

1.5 COORDINATION

A. Coordinate electrical modifications for conformity to roof detail criteria as indicated on drawings or as prescribed per roofing manufacturer.

PART 2 -  PRODUCTS

2.1 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. Supports as described on Drawings.

D. Lighting Standard  

1. Channel Thickness:  Selected to suit structural loading.

2. Fittings and Accessories:  Products of the same manufacturer as channel supports.

3. Expansion Anchors:  Carbon-steel wedge or sleeve type.

E. Brackets anchored in CMU with neoprene-head fasteners.

F. Nonmetallic Channel and Angle Systems:  Structural-grade, factory-formed, glass-fiber-resin channels and angles with 9/16-inch- (14-mm-) diameter holes at a maximum of 8 inches (203 mm) o.c., in at least one surface.

1. Fittings and Accessories:  Products of the same manufacturer as channels and angles.

2. Fittings and Accessory Materials:  Same as channels and angles, except metal items may be stainless steel.

G. Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel clamps or click-type hangers.  Roof mounted supports as indicated on drawings.

H. Pipe Sleeves:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

I. Cable Supports for Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug for nonarmored electrical cables in riser conduits.  Plugs have number and size of conductor gripping holes as required to suit individual risers.  Body constructed of malleable-iron casting with hot-dip galvanized finish.

2.2 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. 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 (25 mm wide by 0.08 mm thick).

2.3 LIGHTNING PROTECTION

A. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the work include, but are not limited to, the following:

1. A-C Lightning Security, Inc.

2. Automatic Lightning Protection.

3. Harger Lightning Protection, Inc.

4. Heary Bros. Lightning Protection Co. Inc.

5. Independent Protection Company, Inc.

6. Robbins Lightning, Incorporated.

7. Thompson Lightning Protection, Inc.

B. Comply with UL 96.

C. Roof-Mounting Air Terminals:  Re-use existing.

D. Adhesive Conductor Supports:  A stamped copper conductor support for mounting with adhesive on flat roofs and other surfaces that cannot be penetrated with fasteners.  Use urethane sealant.

E. Heavy Duty Adhesive Conductor Supports:  A cast aluminum conductor support for mounting with urethane sealant on flat roof and other surfaces that is not to be penetrated with fasteners.

2.4 GROUNDING AND BONDING

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

1. Grounding Conductors, Cables, Connectors, and Rods:

a. Apache Grounding/Erico Inc.

b. Boggs, Inc.

c. Chance/Hubbell.

d. Copperweld Corp.

e. Dossert Corp.

f. Erico Inc.; Electrical Products Group.

g. Framatome Connectors/Burndy Electrical.

h. Galvan Industries, Inc.

i. Harger Lightning Protection, Inc.

j. Hastings Fiber Glass Products, Inc.

k. Heary Brothers Lightning Protection Co.

l. Ideal Industries, Inc.

m. ILSCO.

n. Kearney/Cooper Power Systems.

o. Korns:  C. C. Korns Co.; Division of Robroy Industries.

p. Lightning Master Corp.

q. Lyncole XIT Grounding.

r. O-Z/Gedney Co.; a business of the EGS Electrical Group.

s. Raco, Inc.; Division of Hubbell.

t. Robbins Lightning, Inc.

u. Salisbury:  W. H. Salisbury & Co.

v. Superior Grounding Systems, Inc.

w. Thomas & Betts, Electrical.

B. 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.

1. Comply with UL 467.

C. Comply with NFPA 70.

D. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system.

E. Grounding Conductors

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

2. Material:  Copper.

3. Equipment Grounding Conductors:  Insulated with green-colored insulation or match existing.

4. Grounding Electrode Conductors:  Stranded cable.

5. Bare Copper Conductors:  Comply with the following:

a. Solid Conductors:  ASTM B 3.

b. Assembly of Stranded Conductors:  ASTM B 8.

c. Tinned Conductors:  ASTM B 33.

6. Copper Bonding Conductors:  As follows:

a. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, ¼ inch (6.4 mm) in diameter.  

b. Bonding Conductor:  No. 4 or No. 6 AWG, stranded copper conductor.

c. Bonding Jumper:  Bare copper tape, braided bare copper conductors, terminated with copper ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick.

d. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conductors, terminated with copper ferrules; 1-5/8 inches (42 mm) wide and 1/16 inch (1.5 mm) thick.

F. Connector Products:

1. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and combinations of conductors and connected items.

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

3. Welded Connectors:  Exothermic-welded type, in kit form, and selected per manufacturer's written instructions.

G. Grounding Electrodes:

1. Not in contract.  Existing are used.

2.5 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

3.1 ELECTRICAL EQUIPMENT INSTALLATION

A. Re-install and re-connect all components to achieve the original system operation and deliver finished condition acceptable to roof manufacturer.  Provide conduit at roof penetration of adequate lengths to allow installation of membrane flashings and boot closures.

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.

1. Boxes and Enclosures:  NEMA 250, Type 1, unless otherwise indicated.

3.2 RACEWAY AND CABLE INSTALLATION

A. Install raceways and cables at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes.  Locate horizontal raceway runs above water and steam piping.

B. Use temporary raceway caps to prevent foreign matter from entering.

C. Make conduit bends and offsets so ID is not reduced.  Keep legs of bends in the same plane and straight legs of offsets parallel, unless otherwise indicated.

D. Use raceway and cable fittings compatible with raceways and cables and suitable for use and location.

E. Install pull wires in empty raceways.  Use No. 14 AWG zinc-coated steel or monofilament plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 24 inches (300 mm) of slack at each end of the pull wire.

F. Set floor boxes level and trim after installation to fit flush to finished floor surface.

3.3 ELECTRICAL SUPPORTING DEVICE APPLICATION

A. Damp Locations and Outdoors:  Hot-dip galvanized material supports pentrating roof membrane surface.  Conform to requirements of Section 05500 or as indicated.

B. Dry Locations:  Steel materials.

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

D. Strength of Supports:  Adequate to carry present and future loads, times a safety factor of at least four; minimum of 200-lb (90-kg) design load.

3.4 SUPPORT INSTALLATION

A. Install support devices to securely and permanently fasten and support electrical components.

B. 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.

C. 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. See details on the drawings for specific applications.

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. Instead of expansion bolts, threaded studs driven by a powder charge and provided with lock washers may be used in existing concrete.

6. Steel:  Spring-tension clamps on steel.

7. Light Steel:  Sheet-metal galvanized screws.

8. Fasteners:  Select so the load applied to each fastener does not exceed 25 percent of its proof-test load.

3.5 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. Self-Adhesive Identification Products:  Clean surfaces before applying.

D. Identify raceways and cables with color banding to match existing identification system.

E. Tag and label circuits designated to be extended in the future.  

F. Color-code 208/120-V system secondary 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

G. Color-code 480/277-V system secondary service, feeder, and branch-circuit conductors throughout the secondary electrical system as follows:

1. Phase A:  Yellow.

2. Phase B:  Brown.

3. Phase C:  Orange.

4. Neutral:  White with a colored stripe or grey

5. Ground:  Green

3.6 LIGHTNING PROTECTION

A. Install lightning protection components and systems according to NFPA 780 and UL96A.

B. Install conductors with direct paths from air terminals to ground connections.  Avoid sharp bends and narrow loops.

C. Do not combine materials that can form an electrolytic couple that will accelerate corrosion in the presence of moisture unless moisture is permanently excluded from junction of such materials.

D. Use conducers with protective coatings where conditions would cause deterioration or corrosion of conductors.

E. Air Terminals on Single-Ply Membrane Roofing:  Comply with adhesive manufacturer's written instructions.

F. Bond extremities of vertical metal bodies exceeding 60 feet (18 m) in length to lightning protection components.

G. A counterpoise installation may be used as a ground loop, provided counterpoise conductor meets or exceeds minimum requirements in NFPA 780.

1. Bond ground terminals to counterpoise conductor.

2. Bond grounded metal bodies on building within 12 feet (3.6 m) of ground to counterpoise conductor.

3. Bond grounded metal bodies on building within 12 feet (3.6 m) of roof to counterpoise conductor.

H. Bond lightning protection components with intermediate-level interconnection loop conductors to grounded metal bodies of building at 60-foot (18-m) intervals.

3.7 GROUNDING AND BONDING

A. Use only copper conductors for both insulated and bare grounding conductors in direct contact with earth, concrete, masonry, crushed stone, and similar materials.

B. In raceways, use insulated equipment grounding conductors.

C. Exothermic-Welded Connections:  Use for connections to structural steel and for underground connections, except those at test wells.

D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps.

E. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment grounding conductors, unless specific types, larger sizes, or more conductors than required by NFPA 70 are indicated.

F. Install equipment grounding conductors in all feeders and circuits.

G. Nonmetallic Raceways:  Install an equipment grounding conductor in nonmetallic raceways unless they are designated for telephone or data cables.

H. Common Ground Bonding with Lightning Protection System:  Bond electrical power system ground directly to lightning protection system grounding conductor at closest point to electrical service grounding electrode.  Use bonding conductor sized same as system grounding electrode conductor, and install in conduit.

I. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration isolation hangers and supports is not transmitted to rigidly mounted equipment.  Use exothermic-welded connectors for outdoor locations, unless a disconnect-type connection is required; then, use a bolted clamp.  Bond straps directly to the basic structure taking care not to penetrate any adjacent parts.  Install straps only in locations accessible for maintenance.

J. Connections General:  Make connections so galvanic action or electrolysis possibility is minimized.  Select connectors, connection hardware, conductors, and connection methods so metals in direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity 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 connections with stainless-steel separators and mechanical clamps.

4. Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future penetration of moisture to contact surfaces.

K. Exothermic-Welded Connections:  Comply with manufacturer's written instructions.  Welds that are puffed up or that show convex surfaces indicating improper cleaning are not acceptable.

L. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use pressure-type grounding lugs.  No. 10 AWG and smaller grounding conductors may be terminated with winged pressure-type connectors.

M. Noncontact Metal Raceway Terminations:  If metallic raceways terminate at metal housings without mechanical and electrical connection to housing, terminate each conduit with a grounding bushing.  Connect grounding bushings with a bare grounding conductor to grounding bus or terminal in housing.  Bond electrically noncontinuous conduits at entrances and exits with grounding bushings and bare grounding conductors, unless otherwise indicated.

N. Connections at Test Wells:  Use compression-type connectors on conductors and make bolted- and clamped-type connections between conductors and ground rods.

O. Tighten screws and bolts for grounding and bonding connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

P. Compression-Type Connections:  Use hydraulic compression tools to provide correct circumferential pressure for compression connectors.  Use tools and dies recommended by connector manufacturer.  Provide embossing die code or other standard method to make a visible indication that a connector has been adequately compressed on grounding conductor.

Q. Moisture Protection:  If insulated grounding conductors are connected to ground rods or grounding buses, insulate entire area of connection and seal against moisture penetration of insulation and cable.

3.8 DEMOLITION

A. Protect existing electrical equipment and installations indicated to remain.  If damaged or disturbed in the course of the Work, remove damaged portions and install new products of equal capacity, quality, and functionality.

B. Accessible Work:  Remove exposed electrical equipment and installations, indicated to be demolished, in their entirety.

C. Abandoned Work:  Cut and remove buried raceway and wiring, 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. Remove demolished material from Project site.

E. Remove, store, clean, reinstall, reconnect, and make operational components indicated for relocation.

3.9 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.

3.10 REFINISHING AND TOUCHUP PAINTING

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

3.11 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. Lightning protection systems.

6. Grounding and bounding.

7. Cutting and patching for electrical construction.

8. Touchup painting.

B. After installing grounding system but before permanent electrical circuitry has been energized, test for compliance with requirements.

C. Measure ground resistance not less than two full days after the last trace of precipitation, and without the soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natural ground resistance.  Perform tests, by the fall-of-potential method according to IEEE 81.  Maximum Resistance:  5 ohms.

D. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify the Contracting Officers’ Representative.  Ground resistance correction is not part of this contract.

3.12 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.
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