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SECTION 260500 - BASIC ELECTRICAL MATERIALS AND METHODS 
PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Electrical identification. 
2. Utility company electricity-metering components. 
3. Concrete equipment bases. 
4. Electrical demolition. 
5. Cutting and patching for electrical construction. 

B. Refer to drawings for applicable codes. 

C. Refer to Division 11 and Division 13 specifications for additional electrical work to be 
provided. 

1.2 SUBMITTALS 

A. Product Data:  For utility company electricity-metering components. 

B. Shop Drawings:  Dimensioned plans and sections or elevation layouts and single-line 
diagram of electricity-metering component assemblies specific to this Project. 

1.3 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. Devices for Utility Company Electricity Metering: Comply with utility company 
published standards. 

C. Comply with NFPA 70. 

1.4 COORDINATION 

A. Coordinate chases, slots, inserts, sleeves, and openings for electrical supports, 
raceways, and cable with general construction work. 

B. Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the Work.  Coordinate installing large equipment that requires 
positioning before closing in the building. 
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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 service entrances and electricity-
metering components. 

D. Coordinate location of access panels and doors for electrical items that are 
concealed by finished surfaces.  

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

 
PART 2 - PRODUCTS 

2.1 SUPPORTING DEVICES 

A. Material:  Cold-formed steel, with corrosion-resistant coating. 

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

C. Slotted-Steel Channel:  Flange edges turned toward web, and 9/16-inch- diameter 
slotted holes at a maximum of 2 inches o.c., in webs.  Strength rating to suit 
structural loading. 

D. Slotted Channel Fittings and Accessories: Recommended by the manufacturer for 
use with the type and size of channel with which used. 
1. Materials:  Same as channels and angles, except metal items may be stainless 

steel. 

E. 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. 

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

G. 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. 

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

I. Toggle Bolts:  All-steel springhead type. 
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J. Powder-Driven Threaded Studs:  Heat-treated steel. 

2.2 ELECTRICAL IDENTIFICATION 

A. Identification Device Colors:  Use those prescribed by ANSI A13.1, NFPA 70, and 
these Specifications. 

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

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

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

E. Underground Warning Tape:  Permanent, bright-colored, continuous-printed, vinyl 
tape compounded for permanent direct-burial service, and with the following 
features: 
1. Not less than 6 inches wide by 4 mils thick. 
2. Embedded continuous metallic strip or core. 
3. Printed legend that indicates type of underground line. 

F. 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. 

G. Warning and Caution Signs: Preprinted; comply with 29 CFR 1910.145, 
Chapter XVII. Colors, legend, and size appropriate to each application.   
1. Interior Units:  Aluminum, baked-enamel-finish, punched or drilled for mechanical 

fasteners. 
2. Exterior Units:  Weather-resistant, nonfading, preprinted, cellulose-acetate 

butyrate with 0.0396-inch, galvanized-steel backing.  1/4-inch grommets in 
corners for mounting. 

H. 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. 

2.3 EQUIPMENT FOR UTILITY COMPANY'S ELECTRICITY METERING 

A. Comply with requirements of electrical power utility company for all new service 
entrance equipment, raceways and structures. 

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

B. Concrete:  3000-psi, 28-day compressive strength. 

 
PART 3 - EXECUTION 

3.1 ELECTRICAL EQUIPMENT INSTALLATION 

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

3.2 ELECTRICAL SUPPORTING DEVICE APPLICATION 

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

B. Dry Locations:  Steel materials. 

C. Strength of Supports:  Adequate to carry present and future loads, times a safety 
factor of at least four with, 200-lb minimum design load for each support element. 

3.3 SUPPORT INSTALLATION 

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

B. Size supports for multiple raceway or cable runs so capacity can be increased by a 
25 percent minimum in the future. 

C. Support individual horizontal single raceways with separate, malleable-iron pipe 
hangers or clamps except use spring-steel fasteners for 1-1/2-inch and smaller 
single raceways above suspended ceilings and for fastening raceways to slotted 
channel and angle supports. 
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D. 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. 

E. Secure electrical items and their supports to building structure, using the following 
methods unless other fastening methods are indicated: 
1. Wood:  Wood screws or screw-type nails. 
2. Gypsum Board:  Toggle bolts.  Seal around sleeves with joint compound, both 

sides of wall. 
3. Masonry:  Toggle bolts on hollow block and expansion bolts on solid block. Seal 

around sleeves with mortar, both sides of wall. 
4. New Concrete:  Concrete inserts with machine screws and bolts. 
5. Existing Concrete:  Expansion bolts. 
6. Structural Steel:  Spring-tension clamps. 

a. Comply with AWS D1.1 for field welding. 
7. Light Steel Framing:  Sheet metal screws. 
8. Fasteners for Damp, Wet, or Weather-Exposed Locations:  Stainless steel. 
9. Light Steel:  Sheet-metal screws. 
10. Fasteners:  Select so load applied to each fastener does not exceed 25 percent 

of its proof-test load. 

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

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. Install warning, caution, and instruction signs where required to comply with 
29 CFR 1910.145, Chapter XVII, and where needed to ensure safe operation and 
maintenance of electrical systems and of items to which they connect.  Indoors install 
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engraved plastic-laminated instruction signs with approved legend where instructions 
are needed for system or equipment operation.  Install metal-backed butyrate signs 
for outdoor items.   

G.  Install engraved-laminated emergency-operating signs with white letters on red 
background with minimum 3/8-inch- high lettering for emergency instructions on 
power transfer, load shedding, and other emergency operations. 

3.5 ELECTRICITY-METERING EQUIPMENT 

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

3.6 FIRESTOPPING 

A. Apply firestopping to cable and raceway sleeves and other penetrations of fire-rated 
floor and wall assemblies to restore original undisturbed fire-resistance ratings of 
assemblies.  Firestopping installation is specified in Division 7 Section "Through-
Penetration Firestop Systems." 

3.7 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. 

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 below the surface of adjacent construction.  Cap 
raceways and patch surface to match existing finish. 

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

3.9 CUTTING AND PATCHING 
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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, refinish and touch up disturbed finish materials and other surfaces to match 
adjacent undisturbed surfaces. 

 END OF SECTION 260500 
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SECTION 26 05 13 - CONDUCTORS AND CABLES 
 

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, 
and terminations for wiring systems rated 600 V and less. 

1.2 SUBMITTALS 

A. Field quality-control test reports. 

1.3 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. 

 
PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

the manufacturers specified. 

2.2 CONDUCTORS AND CABLES 

A. Manufacturers: 
1. American Insulated Wire Corp.; a Leviton Company. 
2. General Cable Corporation. 
3. Senator Wire & Cable Company. 
4. Southwire Company. 

B. Refer to Part 3 "Conductor and Insulation Applications" Article for insulation type, 
cable construction, and ratings. 
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C. Conductor Material:  Copper complying with NEMA WC 5 or 7; solid conductor for 
No. 10 AWG and smaller, stranded for No. 8 AWG and larger. 

D. Conductor Insulation Types:  Type THW, THHN-THWN or XHHW complying with 
NEMA WC 5 or 7 

2.3 CONNECTORS AND SPLICES 

A. Manufacturers: 
1. AFC Cable Systems, Inc. 
2. AMP Incorporated/Tyco International. 
3. Hubbell/Anderson. 
4. O-Z/Gedney; EGS Electrical Group LLC. 
5. 3M Company; Electrical Products Division. 

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

 
PART 3 - EXECUTION 

3.1 CONDUCTOR AND INSULATION APPLICATIONS 

A. Service Entrance:  Type THHN-THWN, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and in Crawlspaces:  
Type THHN-THWN, single conductors in raceway. 

E. Exposed Branch Circuits, including in Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, 
single conductors in raceway. 

G. Branch Circuits Concealed in Concrete and below Slabs-on-Grade:  Type THHN-
THWN, single conductors in raceway. 

H. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord. 

I. Fire Alarm Circuits:  Type THHN-THWN, in raceway. 

J. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 
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K. Class 2 Control Circuits:  Type THHN-THWN, in raceway. 

3.2 INSTALLATION 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable 
grips, that will not damage cables or raceway. 

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

E. Support cables according to Division 16 Section "Basic Electrical Materials and 
Methods." 

F. Seal around cables penetrating fire-rated elements according to Division 7 Section 
"Through-Penetration Firestop Systems." 

G. Identify and color-code conductors and cables according to Division 16 Section 
"Basic Electrical Materials and Methods." 

H. Make splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than unspliced 
conductors. 

I. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.3 FIELD QUALITY CONTROL 

A. Testing:  Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Section 7.3.1.  Certify compliance with test parameters. 

B. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to 

achieve compliance with requirements. 

END OF SECTION 260513 
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SECTION 26 05 26 - GROUNDING AND BONDING       

   
 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Requirements 
specified in this Section may be supplemented by requirements of other Sections. 

1.2 SUBMITTALS 

A. Product Data:  For ground rods. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled under UL 467 
as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities 
having jurisdiction, and marked for intended use. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Ground Rods:  

                              a) Weaver 
                              b) Thomas & Betts  
                              c) Talley  

2. Grounding Connectors:  
 a) Burndy Hyground Compression Systems 
                               b) Erico/Cadweld  
                               c) Amp Ampact Grounding System. 

3. Pipe Grounding Clamps:  
a) Burndy GAR Series  
b) O-Z Gedney  
c) Thomas & Betts  
 

4. Telecommunication Grounding Bus Bar: 
                             a) Chatsworth  
                             b) Erico  
                            c) Square D  
                            d) Panduit  

2.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section "Conductors and Cables." 
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B. Equipment Grounding Conductors:  Insulated with green-colored insulation. 

C. Isolated Ground Conductors:  Insulated with green-colored insulation with yellow 
stripe.  On feeders with isolated ground, use colored tape, alternating bands of green 
and yellow tape to provide a minimum of three bands of green and two bands of 
yellow. 

D. Grounding Electrode Conductors:  Stranded cable. 

E. Underground Conductors:  Bare, tinned, stranded, unless otherwise indicated. 

F. Bare, Solid-Copper Conductors:  ASTM B 3. 

G. Assembly of Bare, Stranded-Copper Conductors:  ASTM B 8. 

H. Bare, Tinned-Copper Conductors:  ASTM B 33. 

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

J. Copper Bonding Jumper:  Bare copper tape, braided bare copper conductors, 
terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

K. Tinned-Copper Bonding Jumper:  Tinned-copper tape, braided copper conductors, 
terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

L. Grounding Bus:  Bare, annealed copper bars of rectangular cross section, with 
insulated spacer. 

M. Connectors:  Comply with IEEE 837 and UL 467; listed for use for specific types, 
sizes, and combinations of conductors and connected items. Exothermic-welded 
type, in kit form, selected per manufacturer's written instructions. 

N. Telecommunications Grounding System:  Mount telecommunications main grounding 
busbar (TMGB) in each MDF.  Install main telecommunications bonding backbone 
(TBB) conductor continuous from the MDF to every IDF.  Bond the TMGB to the 
main building electrical grounding system and the nearest acceptable structural 
ground with a 3/0 AWG copper equipment grounding conductor.  

2.3 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel. 

1. Size:  3/4 inch in diameter by 120 inches in length. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

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. 
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C. Exothermic-Welded Connections:  Use for connections to structural steel and for 
underground connections.   

D. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms 
housing service equipment, and elsewhere as indicated.   

1. Use insulated spacer; space 1 inch from wall and support from wall 6 inches 
above finished floor, unless otherwise indicated. 

2. At doors, route the bus up to the top of the door frame, across the top of the 
doorway, and down to the indicated height above the floor. 

E. Underground Grounding Conductors:  Use copper conductor, No. 2/0 AWG 
minimum.  Bury at least 24 inches below grade or bury 12 inches above duct bank 
when installed as part of the duct bank. 

F. Equipment Grounding Conductors:  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. 

1. Install insulated equipment grounding conductors in feeders. 

2. Isolated Grounding Receptacle Circuits:  Install an insulated equipment 
grounding conductor connected to the receptacle grounding terminal.  Isolate 
grounding conductor from raceway and from panelboard grounding terminals.  
Terminate at equipment grounding conductor terminal of the applicable derived 
system or service, unless otherwise indicated. 

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

4. Air-Duct Equipment Circuits:  Install an insulated equipment grounding conductor 
to duct-mounted electrical devices operating at 120 V and more, including air 
cleaners and heaters.  Bond conductor to each unit and to air duct. 

5. Water Heater, Heat-Tracing, and Antifrost Heating Cables:  Install an insulated 
equipment grounding conductor to each electric water heater, heat-tracing, and 
antifrost heating cable.  Bond conductor to heater units, piping, connected 
equipment, and components. 

6. Signal and Communication Systems:  For telephone, alarm, voice and data, and 
other communication systems, provide No. 4 AWG minimum insulated grounding 
conductor in raceway from grounding electrode system to each service location, 
terminal cabinet, wiring closet, and central equipment location. 

a. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-2-by-12-inch grounding bus. 

b. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 
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7. Metal Poles Supporting Outdoor Lighting Fixtures:  Provide a grounding 
electrode in addition to installing an insulated equipment grounding conductor 
with supply branch-circuit conductors. 

G. Ground Rods:  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. 

1. Drive ground rods until tops are 2 inches below finished floor or final grade, 
unless otherwise indicated. 

2. Interconnect ground rods with grounding electrode conductors.  Use exothermic 
welds, except as otherwise indicated.  Make connections without exposing steel 
or damaging copper coating. 

H. Grounding Conductors:  Route along shortest and straightest paths possible, unless 
otherwise indicated.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

I. Bonding Straps and Jumpers:  Install so vibration by equipment mounted on vibration 
isolation hangers or 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. Metal Water Service Pipe:  Provide insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building.  Connect grounding conductors to main metal 
water service pipes by grounding clamp connectors.  Where a dielectric main water 
fitting is installed, connect grounding conductor to street side of fitting.  Bond metal 
grounding conductor conduit or sleeve to conductor at each end. 

K. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 
meters.  Connect to pipe with grounding clamp connectors. 

L. Bond each aboveground portion of gas piping system upstream from equipment 
shutoff valve. 

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

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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.   

11. 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. 

N. Manholes and Handholes:  Install a driven ground rod close to wall and set rod depth 
so 4 inches will extend above finished floor.  If necessary, install ground rod before 
manhole is placed and provide a No. 1/0 AWG bare, tinned-copper conductor from 
ground rod into manhole through a waterproof sleeve in manhole wall.  Protect 
ground rods passing through concrete floor with a double wrapping of pressure-
sensitive tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches 
below concrete.  Seal floor opening with waterproof, nonshrink grout. 

O. Connections to Manhole Components:  Connect exposed-metal parts, such as 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 
handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG 
minimum, stranded, hard-drawn copper conductor.  Train conductors level or plumb 
around corners and fasten to manhole walls.  Connect to cable armor and cable 
shields as recommended by manufacturer of splicing and termination kits. 

3.2 FIELD QUALITY CONTROL 

A. Testing:  Perform the following field quality-control testing: 
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1. After installing grounding system but before permanent electrical circuitry has 
been energized, test for compliance with requirements. 

2. Test completed grounding system at each location where a maximum ground-
resistance level is indicated and at service disconnect enclosure grounding 
terminal.  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. 

3. Provide drawings locating each ground rod, ground rod assembly, and other 
grounding electrodes. Identify each by letter in alphabetical order, and key to the 
record of tests and observations.  Include the number of rods driven and their 
depth at each location and include observations of weather and other 
phenomena that may affect test results.  Describe measures taken to improve 
test results.  Nominal maximum values are as follows: 

a. Equipment Rated 500 kVA and Less:  10 ohms. 

b. Equipment Rated 500 to 1000 kVA:  5 ohms. 

c. Equipment Rated More Than 1000 kVA:  3 ohms. 

d. Substations and Pad-Mounted Switching Equipment:  5 ohms. 

e. Manhole Grounds:  10 ohms. 

END OF SECTION 260526 
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SECTION 26 05 33 - RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for 
electrical wiring. 

1.2 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, 
underground pull boxes, hinged-cover enclosures, and cabinets indicated. 

1.3 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. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
the manufacturers specified. 

2.2 METAL CONDUIT AND TUBING 

A. Manufacturers: 
1. Allied Steel  
2. Certainteed  
3. Jones & Laughlin  
4. Carlon  
5. Kraloy  

B. Rigid Steel Conduit:  ANSI C80.1. 

C. IMC:  ANSI C80.6. 

D. EMT and Fittings:  ANSI C80.3. 

1. Fittings:  Set-screw or compression type. 

E. FMC:  Aluminum. 

F. LFMC:  Flexible steel conduit with PVC jacket. 

G. Fittings:  NEMA FB 1; compatible with conduit and tubing materials.  
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H. Underground Pull boxes:  

1. Sizes:  17”(width) x 30” (length) x 24”(depth),(minimum dimensions, U.O.N) 

2. Pull boxes shall be precast concrete as indicated on plans. 
a) Traffic Box-High density reinforced concrete box with non-setting shoulders 

positioned to maintain grade and facilitate backfilling. Utility boxes shall be 
used where shown on the drawings. Use steel checker plate, H/20 loading, 
bolt down. Provide 12”extension pieces. 

b) Vandal Resistant Pull box insert-3/16 inch Hot dipped galvanized steel lid and 
lockbox. Varies according to style and size of pullbox. Mc Cain Inc. or 
approved equal. 

 

2.3 NONMETALLIC CONDUIT AND TUBING 

A. Manufacturers: 

 
1. Allied Steel  
2. Certainteed  
3. Jones & Laughlin  
4. Carlon  
5. Kraloy  

 

B. RNC:  NEMA TC 2, Schedule 40 and Schedule 80 PVC. 

C. RNC Fittings:  NEMA TC 3; match to conduit or tubing type and material. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: 
1.    Outlet Boxes: 

a) Bowers 
   b) Hubbell  

2.     Weatherproof Outlet Boxes and Box Extension Adapters:  
a) Bell  
b) Red Dot 
 c) Carlon  

3.     Junction and Pull Boxes: 
             a) Circle AW  
             b) Hoffman  

4.     Conduit Fittings:  
                           a) O-Z Gedney  
                           b) Thomas & Betts, or approved equal.  

 5.       Floor Boxes:  
                            a) Wiremold/Walker  

               b) Hubbell  
6.       Underground PullBoxes:  

                             a) Mc cain Inc. WWW.mccain-inc.com  
                             b) Jensen Pre-cast 

http://www.mccain-inc.com/
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                             c) Christy Concrete Products 
                d) BES Concrete Products 
                e) Old Castle Precast Solution 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, Type FD, with gasketed cover. 

D. Nonmetallic Outlet and Device Boxes:  NEMA OS 2. 

E. Floor Boxes:  Cast metal, fully adjustable, rectangular. 

F. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

G. Cast-Metal Pull and Junction Boxes:  NEMA FB 1, cast aluminum with gasketed 
cover. 

H. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous hinge cover and 
flush latch. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard 
enamel.   

I. Cabinets:  NEMA 250, Type 1, galvanized steel box with removable interior panel 
and removable front, finished inside and out with manufacturer's standard enamel.  
Hinged door in front cover with flush latch and concealed hinge.  Key latch to match 
panelboards.  Include metal barriers to separate wiring of different systems and 
voltage and include accessory feet where required for freestanding equipment. 

2.5 FACTORY FINISHES 

A. Finish:  For raceway, enclosure, or cabinet components, provide manufacturer's 
standard prime-coat finish ready for field painting. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: 

1. Exposed:  Rigid steel or IMC. 

2. Concealed:  Rigid steel or IMC. 

3. Underground, Single Run:  RNC. 

4. Underground, Grouped:  RNC. 

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 
Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC. 

6. Boxes and Enclosures:  NEMA 250, Type 3R. 

B. Indoors: 
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1. Exposed:  EMT. 

2. Concealed:  EMT. 

3. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 
Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC; except use 
LFMC in damp or wet locations. 

4. Damp or Wet Locations:  Rigid steel conduit. 

5. Boxes and Enclosures:  NEMA 250, Type 1, except as follows: 

a. Damp or Wet Locations:  NEMA 250, Type 4, stainless steel. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Conduits used for fiber optic cable installation shall be provided with inner duct. 

E. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 
otherwise indicated. 

2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings approved for use 
with that material.  Patch all nicks and scrapes in PVC coating after installing 
conduits. 

3.2 INSTALLATION 

A. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-
water pipes.  Install horizontal raceway runs above water and steam piping. 

B. Complete raceway installation before starting conductor installation. 

C. Support raceways as specified in Division 16 Section "Basic Electrical Materials and 
Methods." 

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

E. Protect stub-ups from damage where conduits rise through floor slabs.  Arrange so 
curved portions of bends are not visible above finished slab. 

F. Provide inner duct in conduit for all fiber optic cable installation. 

G. Provide flexible metal conduits for conduits installed inside cabinets. 

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

I. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise 
indicated. 

1. Install concealed raceways with a minimum of bends in shortest practical 
distance, considering type of building construction and obstructions, unless 
otherwise indicated. 
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J. Raceways Embedded in Slabs:  Install in middle 1/3 of slab thickness where practical 
and leave at least 2 inches of concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during 
concrete placement. 

2. Space raceways laterally to prevent voids in concrete. 

3. Run conduit larger than 1-inch trade size parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to 
slab support. 

4. Change from nonmetallic tubing to Schedule 80 nonmetallic conduit, rigid steel 
conduit, or IMC before rising above floor. 

K. Install exposed raceways parallel or at right angles to nearby surfaces or structural 
members and follow surface contours as much as possible. 

1. Run parallel or banked raceways together on common supports. 

2. Make parallel bends in parallel or banked runs.  Use factory elbows only where 
elbows can be installed parallel; otherwise, provide field bends for parallel 
raceways. 

L. Join raceways with fittings designed and approved for that purpose and make joints 
tight. 

1. Use insulating bushings to protect conductors on all raceways 2” and larger. 

M. Tighten set screws of threadless fittings with suitable tools. 

N. Terminations: 

1. Where raceways are terminated with locknuts and bushings, align raceways to 
enter squarely and install locknuts with dished part against box.  Use two 
locknuts, one inside and one outside box. 

2. Where raceways are terminated with threaded hubs, screw raceways or fittings 
tightly into hub so end bears against wire protection shoulder.  Where chase 
nipples are used, align raceways so coupling is square to box; tighten chase 
nipple so no threads are exposed. 

O. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line 
with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each 
end of pull wire.   

P. Telephone and Signal System Raceways, 2-Inch Trade Size and Smaller:  In 
addition to above requirements, install raceways in maximum lengths of 150 feet and 
with a maximum of two 90-degree bends or equivalent.  Separate lengths with pull or 
junction boxes where necessary to comply with these requirements. 

Q. Install raceway sealing fittings at suitable, approved, and accessible locations and fill 
them with UL-listed sealing compound.  For concealed raceways, install each fitting 
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in a flush steel box with a blank cover plate having a finish similar to that of adjacent 
plates or surfaces.  Install raceway sealing fittings at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 

2. Where otherwise required by NFPA 70. 

R. Stub-up Connections:  Extend conduits through concrete floor for connection to 
freestanding equipment.  Install with an adjustable top or coupling threaded inside for 
plugs set flush with finished floor.  Extend conductors to equipment with rigid steel 
conduit; FMC may be used 6 inches above the floor.  Install screwdriver-operated, 
threaded plugs flush with floor for future equipment connections. 

S. Flexible Connections:  Use maximum of 72 inches of flexible conduit for recessed 
and semirecessed lighting fixtures; for equipment subject to vibration, noise 
transmission, or movement; and for all motors.  Use LFMC in damp or wet locations.  
Install separate ground conductor across flexible connections. 

T. Surface Raceways:  Install a separate, green, ground conductor in raceways from 
junction box supplying raceways to receptacle or fixture ground terminals. 

U. Set floor boxes level and flush with finished floor surface. 

V. Install hinged-cover enclosures and cabinets plumb.  Support at each corner. 

W. Install cable tray in accordance with NEMA VE 2 requirements. 

3.3 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and 
cabinets are without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 260533 
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SECTION 26 05 33 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Identification of electrical equipment and devices for all renovation and new 
building projects. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  List of legends and description of materials and process used for 
Identification of materials and method. 

C. Samples:  One for each type of materials specified. 

1.3 QUALITY ASSURANCE 

A. All identification material and methods, engraved labels, conductor numbers, branch 
circuit schedules, relay panel schedules, identification for circuit breakers and 
underground utility markers shall meet Code requirements and industry standards.   

B. Comply with NFPA 70. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. For Engraved Labels:  Lamicoid 

B.  For Conductor Numbers:  Brady  

C.  For Underground Utilities Ribbon:  Allen Systems, Inc.  

2.2 IDENTIFICATION MATERIALS AND METHODS 

A. Coordinate names, abbreviations and other designations with equipment specified in 
this or other Divisions of the Specification or identified by the District.  

B. Conform to requirements of the CEC, latest adopted version with amendments by 
local AHJs including warning labeling and identification on existing equipment.  

C. Furnish products listed by UL or other testing firm acceptable to AHJ.  

2.3. ENGRAVED LABELS  

A. Melamine plastic laminate, white with black core, 1/16-inch thick.  

B. Dymo tape labels are not acceptable.  
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2.4 CONDUCTOR NUMBERS  

 
A. Manufacturers standard vinyl-cloth self-adhesive cable and conductor markers of the 

wraparound type.  Preprinted black numbers on yellow field.  

2.5 BRANCH CIRCUIT SCHEDULES 

  
A. Provide branch circuit identification schedules, typewritten, clearly filled out, to 

identify load connected to each circuit and location of load.  Numbers to correspond 
to numbers assigned to each circuit breaker pole position. 

  
B. Provide two columns, odd numbers in left column, even numbers in right column, 

with 3-inch-wide line for typing connected load information.  
 

2.6 RELAY PANEL SCHEDULES 

A. Provide typewritten schedule to identify the incoming circuit, the controlled load, and 
the controlling devices for each relay.  

 

2.7 IDENTIFICATION FOR CIRCUIT NUMBERS 
  

A. Provide permanent identification number in or on panelboard dead-front adjacent to 
each circuit breaker pole position.  Square D adhesive is approved, other adhesives 
by specific prior approval only.  

B. Horizontal centerline of engraved numbers to correspond with centerline of circuit 
breaker pole position.  

C. Detectable plastic ribbon, 6-inch wide by 4 mil thick.  
 

2.8 Underground utility markers:  

 

A. Color code as recommended by APWA.  Safety Red for electric power distribution.  
Safety Alert Orange for telephone, signal, data and cable TV.  

 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fasten labels to equipment in a secure and permanent manner.  

B. Mark underground utilities in conformance with APWA.  

C. Where signs are to be applied to surfaces which require finish, install identification 
after completion of painting.  
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D. Engravers standard letter style, minimum 3/16-inch high capital letters.  

E. Drill or punch labels for mechanical fastening except where adhesive mounting is 
necessary because of substrate.  Use self tapping stainless steel screws. 

F. Install an engraved label on each major unit of electrical equipment indicating 
both equipment name and circuit serving equipment (e.g. "EF-1, CKT. 2P1-
1,3,5), including but not limited to the following items:  
1.  Disconnect switches, identify item of equipment controlled. 
2.  Relays. 
3. Contactors.  
4. Time switches. 
5. Override switches.  
6. Service disconnect and distribution switches, identify connected load.  
7. Branch circuit panelboards.  
8. Central or master unit of each electrical system including 

communication/signal systems, unless the unit incorporates its own self-
explanatory identification.  

G. Install engraved on the inside of flush panels, visible when door is opened.  Install 
label on outside of surface panel.  

H. Apply markers on each conductor for power, control, signaling and communications 
circuits where wires of more than one circuit are present.  

I. Match conductor identification used in panelboards, shop drawings, contract 
documents and similar previously established identification for division 26 work.  

J. Provide branch circuit identification schedules, typewritten, clearly filled out, to 
identify load connected to each circuit and location of load.  Numbers to correspond 
to numbers assigned to each circuit breaker pole position.  

K. Provide two columns, odd numbers in left column, even numbers in right column, 
with 3-inch-wide line for typing connected load information.  

L. Provide typewritten schedule to identify the incoming circuit, the controlled load, and 
the controlling devices for each relay.  
1. Imprint over entire length of ribbon in permanent black letters, the system 

description, selected from manufacturer's standard legend which most accurately 
identifies the subgrade system.  

2. Install continuous tape, 6 to 8 inches below finish grade, for each exterior 
underground raceway.  

3. Where multiple small lines are buried in a common trench and do not exceed an 
overall width of 16 inches, install a single marker.  Over 16 inch width of lines, 
install multiple tapes not over 10 inches apart (edge to edge) over the entire 
group of lines.  

END OF SECTION 260553 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Single and duplex receptacles, ground-fault circuit interrupters. 
2. Single- and double-pole snap switches and dimmer switches. 
3. Device wall plates. 
4. Floor service outlets, poke-through assemblies and multioutlet assemblies. 

1.2 SUBMITTALS 

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

B. Shop Drawings:  List of legends and description of materials and process used for 
premarking wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color 
specified. 

1.3 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. 

 
PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Wiring Devices: 

a. Bryant Electric, Inc./Hubbell Subsidiary. 
b. Eagle Electric Manufacturing Co., Inc. 
c. Hubbell Incorporated; Wiring Device-Kellems. 
d. Leviton Mfg. Company Inc. 
e. Pass & Seymour/Legrand; Wiring Devices Div. 

2. Multioutlet Assemblies: 
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a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Wiremold Company (The). 

3. Poke-Through, Floor Service Outlets and Telephone/Power Poles: 
a. Hubbell Incorporated; Wiring Device-Kellems. 
b. Pass & Seymour/Legrand; Wiring Devices Div. 
c. Square D/Groupe Schneider NA. 
d. Thomas & Betts Corporation. 
e. Wiremold Company (The). 

2.2 RECEPTACLES 

A. Straight-Blade-Type Receptacles:  Comply with NEMA WD 1, NEMA WD 6, 
DSCC W-C-596G, and UL 498. 

B. Straight-Blade and Locking Receptacles:  Heavy-Duty grade. 

C. Straight-Blade Receptacles:  Hospital grade. 

D. GFCI Receptacles:  Straight blade, non-feed-through type, Hospital or Heavy-Duty 
grade, with integral NEMA WD 6, Configuration 5-20R duplex receptacle; complying 
with UL 498 and UL 943.  Design units for installation in a 2-3/4-inch- deep outlet box 
without an adapter. 

2.3 SWITCHES 

A. Single- and Double-Pole Switches:  Comply with DSCC W-C-896F and UL 20. 

B. Snap Switches:  Heavy-Duty grade, quiet type. 

C. Combination Switch and Receptacle:  Both devices in a single gang unit with plaster 
ears and removable tab connector that permit separate or common feed connection. 
1. Switch:  20 A, 120/277-V ac. 
2. Receptacle:  NEMA WD 6, Configuration 5-15R. 

D. Dimmer Switches:  Modular, full-wave, solid-state units with integral, quiet on/off 
switches and audible frequency and EMI/RFI filters. 
1. Control:  Continuously adjustable slider; with single-pole or three-way switching 

to suit connections. 
2. Incandescent Lamp Dimmers:  Modular, 120 V, 60 Hz with continuously 

adjustable rotary knob, toggle switch, or slider; single pole with soft tap or other 
quiet switch; EMI/RFI filter to eliminate interference; and 5-inch wire connecting 
leads. 

3. Fluorescent Lamp Dimmer Switches:  Modular; compatible with dimmer ballasts; 
trim potentiometer to adjust low-end dimming; dimmer-ballast combination 
capable of consistent dimming with low end not greater than 20 percent of full 
brightness. 
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2.4 WALL PLATES 

A. Single and combination types to match corresponding wiring devices. 
1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:   

a. Steel with white baked enamel, suitable for field painting   
b. 0.035-inch- thick, satin-finished stainless steel (above counters and in 

restrooms) 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Wet Locations:  Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in "wet locations." 

2.5 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication 
cabling. 

C. Service Plate:  Rectangular, solid brass with satin finish. 

D. Power Receptacle:  NEMA WD 6, Configuration 5-15R, gray finish, unless otherwise 
indicated. 

E. Voice and Data Communication Outlet: See telecommunication specifications for 
requirements. 

2.6 POKE-THROUGH ASSEMBLIES 

A. Description:  Factory-fabricated and -wired assembly of below-floor junction box with 
multi-channeled, through-floor raceway/firestop unit and detachable matching floor 
service outlet assembly. 
1. Service Outlet Assembly:  Flush type with two simplex receptacles and space for 

two RJ-45 jacks. 
2. Size:  Selected to fit nominal 4-inch cored holes in floor and matched to floor 

thickness. 
3. Fire Rating:  Unit is listed and labeled for fire rating of floor-ceiling assembly. 
4. Closure Plug:  Arranged to close unused 4-inch cored openings and reestablish 

fire rating of floor. 
5. Wiring Raceways and Compartments:  For a minimum of four No. 12 AWG 

conductors; and a minimum of four, 4-pair, Category 5 voice and data 
communication cables. 

2.7 MULTIOUTLET ASSEMBLIES 

A. Components of Assemblies:  Products from a single manufacturer designed for use 
as a complete, matching assembly of raceways and receptacles. 
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B. Raceway Material:  PVC. 

C. Wire:  No. 12 AWG. 

2.8 FINISHES 

A. Color: 
1. Wiring Devices Connected to Normal Power System:  As selected by Architect, 

unless otherwise indicated or required by NFPA 70. 
 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install devices and assemblies level, plumb, and square with building lines. 

B. Install wall dimmers to achieve indicated rating after derating for ganging. 

C. Install unshared neutral conductors on line and load side of dimmers. 

D. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long 
dimension vertical, and with grounding terminal of receptacles on bottom.  Group 
adjacent switches under single, multigang wall plates. 

E. Remove wall plates and protect devices and assemblies during painting. 

F. Adjust locations of floor service outlets to suit arrangement of partitions and 
furnishings. 

3.2 IDENTIFICATION 

A. Comply with Division 16 Section "Basic Electrical Materials and Methods." 
1. Receptacles:  Identify panelboard and circuit number from which served.  Use 

hot, stamped or engraved machine printing with black-filled lettering on face of 
plate, and durable wire markers or tags inside outlet boxes. 

3.3 CONNECTIONS 

A. Ground equipment according to Division 16 Section "Grounding and Bonding." 

B. Connect wiring according to Division 16 Section "Conductors and Cables." 

3.4 FIELD QUALITY CONTROL 
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A. Perform the following field tests and inspections: 
1. After installing wiring devices and after electrical circuitry has been energized, 

test for proper polarity, ground continuity, and compliance with requirements. 
2. Test GFCI operation with both local and remote fault simulations according to 

manufacturer's written instructions. 

B. Remove malfunctioning units, replace with new units, and retest as specified above. 

END OF SECTION 262726 
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SECTION 26 51 00 - INTERIOR LIGHTING 
 
PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide new direct/indirect lighting with average of 50 foot-candles horizontal and 
minimum of 5 foot-candles vertical. 

1.2 QUALITY ASSURANCE 

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

B. Comply with  
1. CEC California Electric Code 
2. UL 

a. UL 875Light Emitting Diode (LED) Lighting Sources for Use in Lighting 
Products 

b. UL 1598 Luminaires 
c. UL 1012Power Units Other Than Class 2 
d. UL 1310 Class 2 Power Units 
e. UL 2108Low Voltage Lighting Systems 

3. ANSI 
a. C78.377.2008Specifications for the Chromaticity of Solid State Lighting 

Products 
4. IESNA 

a. LM 79-80Approved Method for the Electrical and Photometric 
Measurements of Solid-State Lighting Products. 

b. LM 80-08Approved Method for lumen Maintenance Testing of LED Light 
Sources 

c. TM 20-11Projecting Long Term Lumen Maintenance of LED Light Sources 

C. NFPA 101 Compliance:  Comply with visibility and luminance requirements for exit 
signs. 

       

1.3       SUBMITTALS 

A. Manufacturer's Product Data: 

1.  List of Materials:  For each item, Include: 

a.  Manufacturer 

b. Model number 

c. Listing: UL, City Lab or none 

d. Quantity 

 2. Manufacturer's Product Data: In sequence of List of Materials, Data                             
sheet for each    item, including all accessories, marked for proposed product. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 
1. Products:  Subject to compliance with requirements, provide one of the products 

specified. 

2.2 FIXTURES AND COMPONENTS, GENERAL 

A. Air-Handling Fixtures:  For use with plenum ceiling for air return and heat extraction 
and for attaching an air-diffuser-boot assembly specified in Division 15 Section 
"Diffusers, Registers, and Grilles." 
1. Air Supply Units:  Slots in one or both side trims join with air-diffuser-boot 

assemblies. 
2. Heat Removal Units:  Air path leads through lamp cavity. 
3. Combination Heat Removal and Air Supply Unit:  Heat is removed through lamp 

cavity at both ends of the fixture door with air supply same as for air supply units. 
4. Dampers:  Operable from outside fixture for control of return-air volume. 
5. Static Fixtures:  Air supply slots are blanked off, and fixture appearance matches 

active units. 

2.3 LIGHTING FIXTURES 

A. Fixture: Energy efficient volumetric type meeting Title 24 and District standards. 

2.4 EXIT SIGNS 

A. General:  Comply with UL 924; for sign colors and lettering size, comply with 
authorities having jurisdiction. 

B. Internally Lighted Signs: 
1. Lamps for AC Operation:  Light-emitting diodes with 25 years warranty. 

C. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-
contained power pack. 
1. Battery:  Sealed, maintenance-free, nickel-cadmium type with special warranty. 
2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically energizes lamp from battery when circuit voltage 

drops to 80 percent of nominal voltage or below.  When normal voltage is 
restored, relay disconnects lamps from battery, and battery is automatically 
recharged and floated on charger. 

2.5 EMERGENCY LIGHTING UNITS 

A. General:  Self-contained units complying with UL 924. 
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1. Battery:  Sealed, maintenance-free, lead-acid type with minimum 10-year 
nominal life and special warranty. 

2. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
3. Operation:  Relay automatically turns lamp on when power supply circuit voltage 

drops to 80 percent of nominal voltage or below.  Lamp automatically 
disconnects from battery when voltage approaches deep-discharge level.  When 
normal voltage is restored, relay disconnects lamps from battery, and battery is 
automatically recharged and floated on charger. 

4. Wire Guard:  Where indicated, heavy-chrome-plated wire guard protects lamp 
heads or fixtures. 

5. Integral Time-Delay Relay:  Holds unit on for fixed interval when power is 
restored after an outage; time delay permits high-intensity-discharge lamps to 
restrike and develop adequate output. 

2.6 LED LIGHTING 

A. Correlated color temperature (CCT): 3500 ºK. 

B. Color rendering index (CRI): 75 minimum. 

C. Off-state power consumption: The power draw of the luminaire (including PE or re-
mote monitoring unit) shall not exceed 2.50 watts when in the off state. 

D. Operating environment: Luminaire shall be able to operate normally in temperatures 
from     -20º C to 50º C. 

E. Cooling system: Shall consist of a heat sink with no fans, pumps, or liquids, and shall 
be resistant to debris buildup that does not degrade heat dissipation performance.  

F. Lumen depreciation: LED module(s)/array(s) shall deliver at least 70% of initial lu-
mens, when installed for a minimum of 100,000 hours. 

G. Lighting Distribution: Per lighting fixture schedule and in accordance with IESNA 
Lighting Distributions. 

H. Maximum amperage at LED: Maximum amperage at LED shall not exceed driver 
current to meet lumen depreciation value described above but shall not exceed 700 
mA per mm2 of chip. Multi-current (dimming) driver output shall be within the limits 
described in this Section. Provision only for dimming function controllable via net-
worked control system. 

I. The Driver and LED arrays shall be designed for multi-current input operation, with 
adjustable ratings at 350 mA, 525 mA and 700 mA.   

J. Transient protection: Per IEEE C.62.41-1991, Class A operation. The line transient 
shall consist of seven strikes of a 100k HZ ring wave, Min. 10kV level, for both com-
mon mode and differential mode. 

K. Operating temperature: Power supply shall operate between -20º C and 50º C. 
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L. Frequency: Output operating frequency must be ≥ 120 Hz (to avoid visible flicker) 
and input operating frequency of 60 Hz. 

M. Interference: Power supplies shall meet FCC 47 CFR Part 15/18 (Consumer Emis-
sion Limits). 

N. Noise: Power supply shall have a Class A sound rating per ANSI Standard C63.4. 

O. Fixture Warranty: Manufacturer shall warranty to replace defective light fixtures or 
parts thereof for a period of 5 years. 

2.7 FIXTURE SUPPORT COMPONENTS 

A. Comply with Division 26 Section "Basic Electrical Materials and Methods" for 
channel- and angle-iron supports and nonmetallic channel and angle supports. 

B. Single-Stem Hangers:  1/2-inch. 

C. Twin-Stem Hangers:  Two, 1/2-inch steel tubes with single canopy designed to 
mount a single fixture.  Finish same as fixture. 

D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated, 12 gage. 

E. Wires For Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed 
stainless steel, 12 gage. 

F. Rod Hangers:  3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and 
equipped with threaded attachment, cord, and locking-type plug. 

2.8 LIGHTING CONTROL DEVICES 

A. Dimming Driver Controls:  Sliding-handle type with on/off control; compatible with 
driver and having light output and energy input over the full dimming range. 

B. Light Level Sensor:  Detect changes in ambient lighting level and provide dimming 
range of 20 to 100 percent in response to change. 
1. Sensor Capacity:  At least 40 electronic dimming driver.   
2. Adjustable Ambient Detection Range: 10 to 100 fc minimum 

C. Occupancy Sensors:  Adjustable sensitivity and off delay time range of 5 to 15 
minutes. 
1. Device Color: 

a. Wall Mounted:  White. 
b. Ceiling Mounted:  White. 

2. Occupancy detection indicator. 
3. Ultrasonic Sensors:  Crystal controlled with circuitry that causes no detection 

interference between adjacent sensors. 
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4. Infrared Sensors:  With daylight filter and lens to afford coverage applicable to 
space to be controlled. 

5. Combination Sensors:  Ultrasonic and infrared sensors combined. 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each 
fixture. 

B. Support for Fixtures in or on Grid-Type Suspended Ceilings:  Provide both grid and 
additional wire supports.  Refer to DSA IR 25-2/1.11 for requirements. 
1. Install a minimum of four ceiling support system rods or wires for each fixture.  

Locate not more than 6 inches from fixture corners. 
2. Support Clips:  Fasten to fixtures and to ceiling grid members at or near each 

fixture corner with clips that are UL listed for the application. 
3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling 

plans or center in acoustical panel, and support fixtures independently with at 
least two 3/4-inch metal channels spanning and secured to ceiling tees. 

4. Install at least one independent support rod or wire from structure to a tab on 
lighting fixture.  Wire or rod shall have breaking strength of the weight of fixture at 
a safety factor of 3. 

C. Suspended Fixture Support:  As follows: 
1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 
2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers. 
3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod 

for suspension for each unit length of fixture chassis, including one at each end. 
4. Continuous Rows:  Suspend from cable. 

D. Air-Handling Fixtures:  Install with dampers closed and ready for adjustment. 

E. Adjust aimable fixtures to provide required light intensities. 

END OF SECTION 26 51 00 
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