
SECTION 16001 
BASIC ELECTRICAL REQUIREMENTS 

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. Section Includes: 
1. Equipment 
2. Raceway systems 
3. Power and control wiring 
4. Grounding 
5. Interior and Exterior Luminaires 
6. Exit and Emergency Battery Units 

1.3 SUBMITTALLS 

A. List of proposed materials identifying manufacturer and type for conduit, wireways, boxes, wire 
and cable, and grounding hardware. 

B. Manufacturer’s catalog sheets identifying manufacturer and type for transformers, power 
supplies, disconnect switches, circuit breakers, and other devices. 

1.4 GENERAL REQUIREMENTS 

A. Determine required location, arrangement, size, ratings, and quantities of equipment and 
materials from Drawings. 

B. Systems provided shall be complete and operable, and shall include required accessories, 
fastenings, and supports. 

PART 2 - PRODUCTS 

2.1 RACEWAYS 

A. Surface metal raceway: 
1. Use for exposed wiring in publicly-accessible “finished areas”. 
2. Style: 1-piece, as manufactured by Wiremold or equal. 
3. Finish shall match the color of the surrounding wall or ceiling. 

B. Electrical metallic tubing (EMT): 
1. Use for concealed wiring, or exposed wiring in limited-access “unfinished areas”.  Do not 

use underground. 
2. Material: Zinc-galvanized steel tube with smooth interior surface, as manufactured by AFC 

Cable Systems, Alflex, Allied Tube & Conduit, Anamet Electrical, Electri-Flex, Manhattan/ 
CDT/Cole-Flex, Maverick Tube Corporation, O-Z Gedney, or Wheatland Tube Company. 

3. Couplings and fittings: rust-resistant steel, compression type.  Provide box connectors with 
insulated insert in throat. 

4. Provisions for moisture-proofing to be made at fittings and connections in locations 
susceptible to water or humidity. 

C. Heavy-wall plastic conduit: 
1. Use for underground wiring, if required. 
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2. Material: Schedule 80 PVC plastic compound, Carlon or equal. 
3. Couplings and fittings: Made from same material as conduit, threadless-type joined by 

solvent cement process. 

2.2 BOXES 

A. Pull boxes and junction boxes: Use for pulling and splicing wires.  Boxes shall be of galvanized 
sheet steel or aluminum with silicon bronze machine screws.  When used outdoors, gasketed 
covers are required. 

B. Outlet boxes: Four mounting of wiring devices.  For indoor, general use areas use galvanized 
sheet steel boxes with knockouts.  For outdoors and potentially wet indoor areas, use cast metal 
boxes with threaded hubs. 

C. Terminal boxes: Use for termination of control or instrument wiring.  Boxes shall be of 14- or 16-
gage galvanized or enameled sheet steel with gasketed cover and inside subpanel as 
manufactured by Hoffman Engineering.  Terminal blocks shall have washer-head connecting 
screws for No. 12 AWG or smaller conductors as manufactured by General Electric or Penn-
Union. 

2.3 WIRE AND CABLE 

A. Power circuits (lighting and receptacle type): 600-volt rated, THHN 75-degree insulated copper 
wire, solid for No. 12 AWG and smaller, stranded for No. 10 AWG and larger, and as 
manufactured by Rome, Triangle PWC, or equal. 

B. Color-coding: Black, red, blue, white for phases A, B, C, and neutral respectively for 208/120 volt 
circuits. 

C. Fire alarm circuits: Annunciator, initiation, and notification circuit wiring shall be in accordance 
with Section 16740. 

2.4 DISCONNECT SWITCHES 

A. Type: Fused 3-pole single-throw, 240 volt heavy-duty safety switches with NEMA 1 enclosure.  
Ampere rating as required by equipment.  Switches shall have quick-make, quick-break operating 
mechanism and be suitable for locking in “OFF” position.  Acceptable manufacturers are Square 
D, Cutler Hammer, GE, and Siemens. 

2.5 FUSES 

A. Type: Dual-element, time delay cartridge type, rated for 250 volts, with 200,000 amperes rms 
interrupting current rating.  Continuous current rating as shown on Drawings.  Acceptable 
manufacturers are Bussman and Gould Shawmut. 

2.6 CIRCUIT BREAKERS 

A. Type: Molded case, thermal-magnetic protective, quick-make quick-break, trip-free, trip-
indicating, common trip with number of poles as shown on Drawings.  Voltage rating: 120 volts 
ac.  Acceptable manufacturers are Square D, Cutler Hammer, GE, and Siemens. 

2.7 WIRING DEVICES 

A. Provide wiring devices and cover plates as listed in Wiring Device Schedule; provide gang plates 
for multiple devices. 
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2.8 GROUNDING HARDWARE 

A. Ground cable: Soft-drawn bare copper stranded cable. 

B. Ground cable connections: Thermic-welded type as manufactured by Erico Products or 
compression type as manufactured by Burndy. 

C. Grounding lugs: Provide for equipment and steel members to be grounded, compression type as 
manufactured by Burndy. 

2.9 CONCRETE MATERIALS 

A. Use ready-mixed, air-entrained concrete having 28-day compressive strength of 3,500 psi.  
Conform to ASTM C94. 

2.10 NAMEPLATES 

A. Provide black micarta self-adhesive nameplate with white engraved letters on each electrical 
panel. 

2.11 INTERIOR AND EXTERIOR LUMINAIRES 

A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include 
data on features, accessories, finishes, and the following: 
1. Physical description of lighting fixture including dimensions. 
2. Emergency lighting units including battery and charger. 
3. Ballast. 
4. Energy-efficiency data. 
5. Life, output, and energy-efficiency data for lamps. 
6. Photometric data, in IESNA format, based on laboratory tests of each lighting fixture type, 

outfitted with lamps, ballasts, and accessories identical to those indicated for the lighting 
fixture as applied in this Project. 

B. Ballasts: 
1. All ballasts shall have ballast factor of 0.85 or higher, power factor of 0.98 or higher, and 

total harmonic distortion of less than 20 percent unless otherwise indicated. 
2. Electronic Ballasts:  Comply with ANSI C82.11; instant-start type, unless otherwise 

indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed 
for full light output unless dimmer or bi-level control is indicated. 

3. Electronic Programmed-Start Ballasts for T5 and T5HO Lamps:  Lamp end-of-life detection 
and shutdown circuit for T5 diameter lamps, automatic lamp starting after lamp 
replacement. 

4. Temperatures 0 Deg F and Higher:  Electronic type rated for 0 deg F starting and operating 
temperature with indicated lamp types. 

5. Ballasts for Compact Fluorescent Lamps: Electronic programmed rapid-start type, 
designed for type and quantity of lamps indicated. Ballast shall be designed for full light 
output unless dimmer or bi-level control is indicated.  Lamp end-of-life detection and 
shutdown circuit.  Automatic lamp starting after lamp replacement. 

6. Electromagnetic Ballast for HID Lamps:  Comply with ANSI C82.4 and UL 1029.  Constant-
wattage autotransformer or regulating high-power-factor type ballast circuit. Minimum 
Starting Temperature of Minus 22 deg F for single-lamp ballasts.  Normal Ambient 
Operating Temperature of 104 deg F.  Open-circuit operation that will not reduce average 
life.  With epoxy-encapsulated low-noise ballast. 

C. Lamps: 
1. T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 48 inches, 2800 

initial lumens (minimum), CRI 75 (minimum), color temperature 3500 K, and average rated 
life 20,000 hours, unless otherwise indicated. 
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2. T5HO rapid-start, high-output low-mercury lamps, rated 54 W maximum, nominal length of 
45.2 inches, 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, 
and average rated life of 20,000 hours, unless otherwise indicated. 

3. 4-Pin, low mercury compact fluorescent lamps, CRI 80 (minimum), color temperature 3500 
K, average rated life of 10,000 hours at 3 hours operation per start,unless otherwise 
indicated. 

4. HID Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature 4000 K. 

D. Poles: 
1. Seamless, extruded structural tube complying with ASTM B 429, Alloy 6063-T6 with 

access handhole in pole wall. 
2. Round, straight.  Butt flange for bolted mounting on foundation or breakaway support. 
3. Pole-Top Tenons:  Fabricated to support luminaire or luminaires and brackets indicated, 

and securely fastened to pole top. 
4. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, listed for attaching grounding 

and bonding conductors of appropriate type and size, and accessible through handhole. 
5. Aluminum Finish:  Comply with NAAMM's "Metal Finishes Manual for Architectural and 

Metal Products" for recommendations for applying and designating finishes. 
6. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32); buff 

complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax. 

2.12 EXIT AND EMERGENCY BATTERY UNITS 

A. Internally Lighted Exit Signs: 
1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life. 
2. Self-Powered Exit Signs (Battery Type):  Integral automatic charger in a self-contained 

power pack. 
3. Battery:  Sealed, maintenance-free, nickel-cadmium type. 
4. Charger:  Fully automatic, solid-state type with sealed transfer relay. 
5. 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. 

6. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

7. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle. 

8. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required 
test of unit emergency operation at required intervals.  Test failure is annunciated by an 
integral audible alarm and flashing red LED. 

B. Emergency Lighting Battery Units: 
1. Battery:  Sealed, maintenance-free, lead-acid type.  See Luminaire Schedule on plans for 

battery requirements or connection to emergency generator. 
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. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and 
demonstrates unit operability. 

5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; 
bright glow indicates charging at end of discharge cycle. 

6. Wire Guard:  If indicated on plans provide heavy-chrome-plated wire guard to protect lamp 
heads or fixtures. 
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7. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required 
test of unit emergency operation at required intervals.  Test failure is annunciated by an 
integral audible alarm and flashing red LED. 

 

PART 3 - EXECUTION 

3.1 QUALITY CONTROL 

A. Install equipment and materials in strict accordance with manufacturer’s recommendations. 

B. Electrical construction shall be performed in strict accordance with NEC, unless otherwise 
indicated on Drawings or in Specifications. 

3.2 ELECTRICAL INSTALLATION 

A. Determine location and arrangement from Drawings.  Locations shown are approximate unless 
dimensioned. 

B. Repair factory finishes where they become damaged during construction. 

C. Install cable and raceways concealed inside walls or above drop-down acoustical ceilings,  
Where cables cannot be concealed in publicly-accessible areas, surface metal raceway shall be 
used in accordance with Part 2. 

D. Support boxes independently of the conduit system. 

E. Anchor equipment securely to permanent walls, floors, or building steel.  Use expansion anchors 
in concrete and masonry.  Install equipment level and plumb. 

F. Remove non-conducting material from contact surfaces before making grounding connections. 

G. A separate grounding wire shall be installed in each raceway containing Lighting and Receptacle 
circuits.  Grounding wire shall be colored green and properly sized according to NEC 250. 

H. For rooms labeled as Class 1 Division 1 explosion-proof on the Drawings, install only devices, 
conduit, and connections that are rated for use in such areas. 

I. Adjust aimable lighting fixtures to provide required light intensities. 

3.3 EXCAVATION 

A. Provide excavation required for underground raceways and grounding. 

B. Use hand excavation near existing foundations and utilities. 

C. Backfill with material from excavation, but exclude large stones, organic material, rubbish and 
frozen material.  Thoroughly compact backfill layers not exceeding 8” in thickness. 

3.4 CONCRETE INSTALLATION 

A. Vibrate concrete while placing to work concrete into corners and around reinforcing. 

B. Float surface to true, even place with wood or cork float.  Use edger on exposed edges. 

C. Cure concrete by applying liquid membrane-forming curing compound on exposed concrete 
surfaces or keep continuously wet for 7 days. 
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D. Take precautions to prevent concrete from freezing. 

END OF SECTION 16001 


