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have a defect rate of less than 113 of 1%, shall have standard 5-yearwarranty and shall be 
UL and CUL listed. 

2. Sensor shall be capable of detecting presence in the area by detecting Doppler shifts in 
transmitted ultrasound and passive infrared heat changes. Sensor shall utilize Dual 
Sensing Verification Principle for coordination between ultrasonic and PIR technologies to 
reduce likelihood of false operations. 

3. Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz and shall 
utilize Advanced Signal Processing which automatically adjusts the detection threshold 
dynamically to compensate for constantly changing levels of activity and air flow throughout 
controlled space. 

4. The PIR sensing shall utilize a temperature compensated, dual element sensor and a 
multi-element Fresnel lens. The lens shall be Poly IR4 material for superior performance in 
the infrared wavelengths and filter short wavelength IR, such as those emitted by the sun 
and other visible light sources. The lens shall have grooves facing in to avoid dust and 
residue build up. Sensor shall utilize technology to optimize automatic time delay to fit 
occupant usage patterns. 

5. Sensor shall have no minimum load requirement and shall be capable of switching from 0 
to BOO Watt incandescent; 0 to BOO Watt fluorescent or 1/6 hp @ 120 VAC, 60Hz; and 0 to 
1200 Watt fluorescent@ 277 VAC, 60Hz. 

6. To assure detection at desktop level uniformly across the space, sensor shall have a 2B 
segment, 2 level, Fresnel injection molded lens. 

7. Sensor shall feature a walk-through mode, where lights turn off 3 minutes after the area is 
initially occupied if no motion is detected after the first 30 seconds, set by DIP switch. 

B. Sensor shall cover up to 1,000 sq. ft. for walking motion, with a field view of 1BO degree. 
9. Sensor shall have automatic-ON or manual-ON operation adjustable with DIP switch. In 

automatic mode, sensor shall be capable to automatically return to Automatic-ON after 
lights are turned off manually. Sensor shall have a time delay that is adjusted automatically 
or shall have a fixed time delay of 5 to 30 minutes, set by DIP switches. 

10. Each sensing technology shall have a LED indicator that remains active at all times in 
order to verify detection within the area to be controlled. 

2.03 CEILING SENSORS 

A. Ultrasonic Technology 
1. Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz. It shall 

utilize Advance Signal Processing, which automatically adjusts the detection threshold 
dynamically to compensate for constantly changing levels of activity and airflow throughout 
controlled space. 

2. To avoid false ON activation and to provide immunity to RFI and EMI, Detection Signature 
Analysis shall be used to examine the frequency, duration, and amplitude of a signal, to 
respond only to those signals caused by human motion. Sensors of varying frequencies 
shall not be allowed to prevent sensors from interfering with each other and to assure 
compatibility in the event more sensors are added. 

3. Sensors shall operate at 24 VDCNAC and half-wave rectified and utilize a power pack. 
4. Detection shall be maintained when a person moves only within or a maximum distance of 

twelve inches either in a horizontal or vertical manner at the approximate speed of 
12-inches per second. The sum of this distance, volume and speed represent the average 
condition ultrasonic sensors must meet in order for the lights to not go off when a person is 
reading or writing while seated at a desk. 

5. Sensors shall be mounted to the ceiling with an unobtrusive appearance and provide 360 0 

of coverage. 
6. Sensors shall utilize technology to optimize time delay and sensitivity settings to fit 

occupants usage patterns. Sensor shall have user-adjustable sensitivity setting. 
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7. Sensor shall feature a walk-through mode, where lights turn off 3 minutes after the area is 
initially occupied if no motion is detected after the first 30 seconds. Sensors shall have a 
time delay that is adjusted automatically or shall have a fixed time delay of 5 to 30 
minutes, set by dipswitch. 

8. Sensors shall feature terminal style wiring. 
9. Sensor shall have an LED indicator that remains active at all times in order to verify 

detection within the area to be controlled. The LED can be disable for applications that 
requires less visibility. 

10. Sensor shall be manufactured by an ISO 9002 certified manufacturing facility and shall 
have a defect rate of less than 1/3 of 1%. 

11. Sensor shall have standard five year warranty and shall be UL and CUL listed. 

B. Dual Technology 
1. Dual Technology sensor shall be capable of detecting presence in the area by detecting 

doppler shifts in transmitted ultrasound and passive infrared heat changes. Sensor shall 
utilize Dual Sensing Verification Principle for coordination between ultrasonic and PIR 
technologies. Detection verification of both technologies must occur in order to activate the 
systems. 

2. Ultrasonic sensing shall be volumetric in coverage with a frequency of 40 KHz. It shall 
utilize Advanced Signal ProceSSing which automatically adjusts the detection threshold 
dynamically to compensate for constantly changing levels of activity and air flow throughout 
controlled space. 

3. Sensor shall be capable of corner mounting to a wall or ceiling in order to eliminate 
detection through open doorways and outside of controlled area. To provide superior small 
motion detection and immediate activation upon entry, coverage of both technologies must 
be complete and overlapping throughout the controlled area. 

4. To avoid false ON activations and to provide immunity to RFI and EMI, Detection Signature 
Analysis shall be used to examine the frequency, duration, and amplitude of a signal, to 
respond only to those signals caused by human motion. 

5. Sensor shall operate at 24 VDCN AC and hallwave rectified and utilize a power pack. 
6. The PIR technology shall utilize a temperature compensated, dual element sensor and a 

multi-element Fresnel lens. The lens shall be Poly IR4 material for superior performance in 
the infrared wavelengths and filter short wavelength IR, such as those emitted by the sun 
and other visible light sources. The lens shall have grooves facing in to avoid dust and 
residue build up. 

7. Sensors shall utilize technology to optimize time delay and sensitivity settings to fit 
occupant usage patterns. 

8. Sensors shall have a time delay that is adjusted automatically or shall have a fixed time 
delay of 5 to 30 minutes, set by DIP switch. 

9. Sensors shall have a walk-through mode, where lights turn off 3 minutes after the area is 
initially occupied if no motion is detected after the first 30 seconds. 

10. Sensor shall have an override ON function for use in the event of a failure. 
11. Sensor shall have 8 occupancy logic options for customized control. 
12. Each sensing technology shall have an LED indicator that remains active at all times to 

verify detection within the area to be controlled. 
13. Sensor shall be manufactured by an ISO 9002 certified manufacturing facility and shall 

have a defect rate of less than 1/3 of 1 %. 
14. Sensor shall have standard 5 year warranty and shall be UL and CUL listed. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. The contractor shall verify the location and aim each sensor required for complete and proper 
volumetric coverage within the range of coverage of controlled areas per the manufacturer's 
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recommendations. Rooms shall have ninety (90) to one hundred (100) percent coverage to 
completely cover the controlled area to accommodate all occupancy habits of single or multiple 
occupants at any location within the room(s). 

B. The contractor shall arrange a pre-installation meeting with manufacturer's factory authorized 
representative, at the project site, to verify placement of sensors and installation criteria. 

C. The contractor shall also provide one hour of training necessary to familiarize the owner's 
personnel with the operation, use, adjustment, and problem solving diagnosis of the occupancy 
sensing devices and systems. 

D. All occupancy sensors are to be set to 'Test' mode, then aimed for proper function. The 
'Delayed-Off time is to be set at 30 minutes. The 'Multi-Tech', 'Auto Adapting' and 'Walk 
Through' modes are to be selected for each sensor. See manufacture's instructions for proper 
settings, aiming procedures and trouble shooting. 

END OF SECTION 
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SECTION 262416 

PANELBOARDS 

PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Fusible switch panel boards. 

B. Circuit Breaker panelboards. 

1.02 REFERENCE STANDARDS 

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association; 2006. 

B. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006). 

C. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2006. 
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D. NEMA PB 1.1 - General Instructions for Proper Installation. Operation and Maintenance of 
Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; 2007. 

E. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

F. UL67- Panelboards. 

1.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements. for submittal procedures. 

B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus ampacity, 
integrated short circuit ampere rating, circuit breaker and fusible switch arrangement and sizes. 

C. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency. Include instructions for storage, handling, protection, 
examination, preparation, and installation of product. 

D. Project Record Documents: Record actual locations of panelboards and record actual circuiting 
arrangements. 

E. Maintenance Data: Include spare parts listing; source and current prices of replacement parts 
and supplies; and recommended maintenance procedures and intervals. 

1.04 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Eaton Electrical/Cutler-Hammer 

B. GE Industrial 

C. Square D. 

D. Siemens Electrical. 
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E. All new panel boards shall be by a single manufacturer. 

2.02 FUSIBLE SWITCH PANELBOARDS 

A. Description: NEMA PB 1, fusible switch type. 

B. Panelboard Bus: Copper, ratings as indicated. Provide equipment ground bus in each 
panel board and an isolated ground bus in each panelboard serving isolated ground circuits. 

C. Bus bars shall have insulators between phases that support and isolate the entire length of bus. 
Vertical bus bars shall be provided for all available spaces. All terminals shall be solderless, 
anti-turn removable type. 

D. Minimum integrated short circuit rating: 
1. 240 Volt Panelboards: 10000 amperes rms symmetrical. 
2. 480 Volt Panelboards: 14000 amperes rms symmetrical. 

E. Fusible Switches: NEMA KS 1, dead front, quick-make, quick-break, load interrupter enclosed 
knife switch with externally operable handle. Each switch to be in a separate compartment. 
Provide interlock to prevent opening front cover with switch in ON position. Handle lockable in 
OFF position. Each switch position shall be marked. Fuse clips shall be rejection type for Class 
R fuses. 

F. Where panelboard is used for service entrance equipment it shall be rated so and marked 
accordingly. 

G. Cabinet Front: Surface type, fastened with concealed trim clamps, hinged door with flush lock, 
metal directory frame, finished in manufacturer's standard gray enamel. 

2.03 CIRCUIT BRREAKER PANELBOARDS 

A. Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard. 

B. Panelboard Bus: Copper, ratings as indicated. Provide copper ground bus in each panelboard. 
Provide a copper isolated ground bus in each panel board serving isolated ground circuits .. 

C. Minimum Integrated Short Circuit Rating: 
1. 240 Volt Panelboards: 10,000 amperes rms symmetrical. 
2. 480 Volt Panelboards: 14,000 amperes rms symmetrical. 

D. Molded Case Circuit Breakers: Thermal magnetic trip circuit breakers, bolt-on type, with 
common trip handle for all poles; UL listed. 
1. Type SWD for lighting circuits, type HID for HID lighting circuits. 
2. Type HACR for air conditioning equipment circuits. 
3. Class A ground fault interrupter circuit breakers where scheduled. 
4. Panelboards to be constructed with 3 phase, 4 wire; 3 phase, 3 wire; or 1 phase 3 wire solid 

neutral buses as scheduled. Branch circuits breakers to be connected for sequence 
phasing, i.e., circuits No.1 and 2 to Phase A (at top of panel); circuits NO.3 and 4 to 
Phase B, etc., to conform with the circuit numbering system shown on Drawings. 

5. All circuit breakers to be interchangeable and be capable of being installed at any position. 
6. Provisions for future to be spaces for adding breakers complete with all drillings, 

connectors, hardware, etc. such that no additional items except the breaker are required. 
7. Panelboards equipped with single pole and multiple pole breakers to have circuit numbers 

based on a 1-42 single position. Multiple pole breakers to be identified by the top single 
position number of that breaker. 

8. Neutral bus assembly to be mounted at the end of the cabinet opposite from the main lugs 
and have terminals required for connection of neutral wires. 
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9. All panelboards shall have copper bus. All panelboards to have a copper ground bus 
assembly that has the same number, size and type of lugs that the neutral bus assembly 
has. Ground bus assembly to be factory bonded to the panel backbox. 

10. Backbox to be constructed of commercial, galvanized, code gauge sheet steel, surface or 
flush mounted as scheduled on Drawings. Backbox to be sized to provide code gutters and 
minimum 20" width and 5-3/4" depth maximum (400 amperes mains and below). Backbox 
to have manufacture~s standard lacquer or enamel finish. 

11. All trim to be surface or flush as scheduled on Drawings and be equipped with doors, 
attached by concealed hinges, and flush chrome plated combination locks and catches, all 
keyed alike. Deliver two (2) keys to the Owner for each panelboard installed. 

12. All trim to be surface or flush as scheduled on Drawings and be equipped with doors, 
attached by concealed hinges, and Best Co. rim lock, cylinder locks, see Division 8, all 
keyed alike. Deliver two (2) keys to the Owner for each panelboard installed. 

13. Finish of trims and doors to be manufacturer's standard lacquer or enamel except where 
otherw',se scheduled on Draw',ngs for prime coat only. 

14. Furnish directory frames inside the door of each panel which shall contain a correctly 
typewritten directory card properly filled out to correspond to the circuit numbers shown on 
Drawings. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install panel boards in accordance with NEMA PB 1.1 and NECA 1. 

B. Install panelboards plumb. Install recessed panelboards flush with wall finishes. Install surface 
panelboards on a 3/4" thick painted, fire retardant plywood board. Surface panel boards on 
perimeter exterior walls to be shimmed 1/2" from wall to permit back ventilation. 

C. Height: 6 feet to top of panelboard; install panelboards taller than 6 feet with bottom no more 
than 4 inches above floor. 

D. Provide filler plates for unused spaces in panelboards. 

E. Provide typed circuit directory for each panelboard. Directory shall contain final room numbers 
and correspond to the circuit numbers on the drawings. 

F. Provide spare conduits out of each recessed panelboard to an accessible location above 
ceiling. Identify each as SPARE. Provide three 3/4" spare conduits from each panelboard. 

G. Ground and bond panelboard enclosure according to Section 260526. 

H. Where arc fault circuit breakers are used, do not connect to a shared neutral circuit, provide a 
dedicated neutral. 

I. Provide single pole breakers with identified handle tie for all multiwire branch circuits to 
simultaneously disconnect all ungrounded conductors at the location where the circuit 
originates. 

J. All grounded and ungrounded conductors in a multiwire branch circuit shall be grouped 
together and secured to each other with wire ties at the panel board or point of origin. 

END OF SECTION 
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SECTION 262717 

EQUIPMENT WIRING 

PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Electrical connections to appliances and equipment associated with the project. 

B. Before connecting any wiring to an appliance or equipment item verify the electrical requirements 
of each item to ensure it matches the circuit provided. 

1.02 REFERENCE STANDARDS 

A. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. As required for each item using products described elsewhere in this specification. 

PART 3 EXECUTION 

3.01 ELECTRICAL CONNECTIONS 

A. Make electrical connections in accordance with equipment manufacturer's instructions. 

B. Make conduit connections to equipment using flexible conduit. Use liquidtight flexible conduit 
with watertight connectors in damp or wet locations. 

C. Connect heat producing equipment using wire and cable with insulation suitable for temperatures 
encountered. 

D. Provide receptacle outlet to accommodate connection with attachment plug. 

E. Provide cord and cap where field-supplied attachment plug is required. 

F. Install suitable strain-relief clamps and fittings for cord connections at outlet boxes and 
equipment connection boxes. 

G. Install disconnect switches, controllers, control stations, and control devices to complete 
equipment wiring requirements and as noted. 

H. Install interconnecting conduit and wiring between devices and equipment to complete equipment 
wiring requirements. 

I. All items shall be effectively grounded and connected to comply with the NEC Article 250. The 
neutral conductor shall not be used for grounding. All connections shall include a green 
equipment grounding conductor. 

END OF SECTION 
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SECTION 262726 

WIRING DEVICES 

PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Wiring devices and associated accessories as described herein and as indicated on the 
Drawings and as required for a complete system. 

B. Refer to the Drawings for specific notes describing special devices. 

1.02 REFERENCE STANDARDS 

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association; 2006. 

B. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical 
Manufacturers Association; 1999 (R 2005). 

C. NEMA WD 6 - Wiring Device -- Dimensional Requirements; National Electrical Manufacturers 
Association; 2002. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

1.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide manufacturer's catalog information showing dimensions, colors, and 
configurations. 

C. Manufacturer's Installation Instructions. 

D. Submit Shop Drawings: 
1. Product Data: Submit manufacturer's product submittal data and installation instructions. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Wiring devices shall be the product of Hubbell, Pass and Seymour, or Cooper Wiring Devices. 

B. Catalog numbers of Hubbell are used as a standard unless otherwise noted. Equivalent devices 
of either of the other two manufacturers listed above may be used provided they are of equal 
quality. Do not mix brands, all devices shall be the same brand. 

C. Devices served by the emergency distribution system shall be red unless noted otherwise noted. 

D. Switches shall be toggle type, 20 ampere, 120/277 volt, ac rated, specification grade, back and 
side wired with ground screw. Hubbell numbers as follows:. 

SinglePol~ .............. : HBL-1221~1 .......................................... __ . ____ .. 
Double Pole • HBL-1222-1 

Three Way HBL-1223-1 
-----------------._-- -----------------. __ . 

HBL-1224-1 Fou r Way ______________________________ . _______________________ . 
Lock Type HBL-1221-1 (KEY 

........................ OPERATED) ........................ . 

E. Switch and pilot light to be Hubbell HBL-1221-IL, single pole, 20 amp switch, handle lighted 

WIRING DEVICES 262726 -1 



DCDD Renovations to: 7991 Columbus Pike 12/01/09 

when the switch is in the "OFF" position. 

F. Weatherproof switch to be Hubbell # HBL 12811, 20 amp, 120-277 volt, single pole switch "press 
switch" type with a gray weatherproof neoprene plate, HBL-1750. 

G. Weatherproof duplex receptacle to be vertically mounted with a duplex 20 ampere ground fault 
type Hubbell #GFR5362ITR with a gasketed aluminum weatherproof plate, for in-use protection, 
hinged and gasketed lid #WP26M to match box type. 

H. Duplex 20 ampere, 125 volt convenience outlets to be specification grade 2 pole, 3 wire 
grounding type, back and side wired, straight blade, 2 circuit Hubbell No. HBL5362-1. 

I. Single 20 ampere, 125 volt convenience outlets to be Specification grade, 2 pole, 3 wire 
grounding type, straight blade, single circuit Hubbell #HBL5361-1. 

J. Duplex 20 ampere, 125 volt ground fault receptacle to be Specification grade, 2 pole, 3 wire 
grounding type, integral test and reset buttons. 5 milliamp sensitivity, 1/30th second trip time. 
Hubbell GF-5362TR. Provide matching coverplate. 

K. Refer to the Drawings for specific notes specifying special devices not listed above. Coordinate 
with the Architectural drawings for exact mounting heights and locations. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install devices generally where indicated by symbol on Drawings, but in coordination with all 
other trades. 

B. Coordinate the location of all devices with General Contractor and Plumbing, Fire Protection and 
HVAC Contractors prior to rough-in. 

C. All receptacles shall be back wired. Wiring devices shall not be used as through connection 
points. 

D. Devices shall be installed so they are seated tight against the box or ring face. "Floating" 
devices that depend on the coverplate to tighten the device mounting are not acceptable. 

E. Use tamper resistant devices in Pediatric Care Areas. 

F. Install securely, in a neat and workmanlike manner, as specified in NECA 1. 

G. Install devices plumb and level. 

H. Install switches with OFF position down. 

I. Install receptacles with grounding pole on top. 

J. Connect wiring device grounding terminal to branch circuit equipment grounding conductor and 
box. 

K. Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas, above 
accessible ceilings, and on surface mounted outlets. 

END OF SECTION 
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SECTION 262813 

FUSES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fuses. 

1.02 REFERENCE STANDARDS 

A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002 
(R2007). 

B. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

1.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide data sheets showing electrical characteristics, including time-current 
curves. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Cooper Bussmann; Model __ _ 

B. Ferraz Shawmut, Inc; Model __ _ 

C. Liltelfuse; Model __ _ 

2.02 FUSES - GENERAL 

A. Fuses rated above 600 amperes shall be current limiting LOW-PEAK Time-Delay Fuses 
KRP-CSP. Fuses shall employ "0" rings as positive seals between the end bells and the glass 
melamine fuse barrel. Fuse links shall be pure silver (99.9% pure), to limit the short circuit 
current let-through values to low levels. The terminals shall be peened. Fuses shall be 
time-delay and shall hold 500% of rated current for a minimum of 4 seconds, clear 20 times 
rated current in .01 seconds or less and be listed by Underwriters Laboratories Inc., with an 
interrupting rating of 300,000 amperes RMS symmetrical. 

B. Fuses rated 600 amperes and below shall be current limiting LOW-PEAK Dual-Element 
Time-Delay Fuses LPN-RK1 (250V) or LPS-RK1 (600V). All dual-element fuses shall have 
separate overload and short-circuit elements. Fuse shall incorporate a spring activated thermal 
overload element having a 284 degree Fahrenheit melting point alloy and shall be independent of 
the short-circuit clearing chamber. The fuse shall hold 500% of rated current for a minimum of 
10 seconds (30A 250V Class RK1 case size shall be a minimum of 8 seconds at 500% of rated 
current) and be listed by Underwriters Laboratories, Inc., with an interrupting rating of 300,000 
amperes RMS symmetrical. 

C. Dimensions and Performance: NEMA FU 1, Class as specified or indicated. 

D. Voltage: Rating suitable for circuit phase-to-phase voltage. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install fuses with label oriented such that manufacturer, type, and size are easily read. 
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B. Install fuses in fuse clips where required. Fuses shall not be installed in any equipment until it is 
ready to be energized. 

C. Provide spare fuses, minimum of three (3) fuses of each type, ampere rating and voltage rating 
installed. This includes control circuit fuses, and fuses for any equipment installed including 
auxiliary systems. Provide fuse puller for each different size class. 

D. Spare fuses and fuse pullers to be stored on a wood shelf with wall braces. Store spare fuses of 
other contractors on shelf and include on list. Spare fuses to be located near the service 
entrance equipment. Shelf to be 3/4" thick, fire retardant plywood, painted all over with two 
coats of gray flameproof paint. 

E. Obtain and mount spare fuses furnished by other contractors, provide identification and state 
where they are to be used. 

F. Furnish a typewritten list of all spare fuses stating quantity, ampere rating, voltage and use 
location. Mount the list in a frame with Plexiglas front and attach to wall beside shelf. 

END OF SECTION 
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SECTION 262818 

SAFETY SWITCHES 

PART 1 GENERAL 

1.01 SECTION INCLUDES 

A. Fusible switches. 

B. Nonfusible switches. 

1.02 REFERENCE STANDARDS 

A. NEMA FU 1 - Low Voltage Cartridge Fuses; National Electrical Manufacturers Association; 2002 
(R2007). 

B. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006). 

C. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Association; 2007. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

1.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide switch ratings and enclosure dimensions. 

C. Project Record Documents: Record actual locations of enclosed switches. 

1.04 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Eaton Electrical/Cutler-Hammer. 

B. GE Industrial 

C. Square D 

D. Siemens Electrical 
1. All Safety switches to be by a single manufacturer. 

2.02 COMPONENTS 

A. Fusible Switch: NEMA KS 1, Type HD enclosed load interrupter, quick-make, quick break 
heavy duty switch. 
1. Externally operable handle interlocked to prevent opening front cover with switch in ON 

position. 
2. Handle lockable in OFF position. Switch handle positions shall be marked "ON-OFF". 
3. Fuse clips: Rejection type designed to accommodate NEMA FU1, Class R fuses. 
4. Switch blades to be fully visible when in the "OFF" position and the door open. Switches to 

have an interlock so the switch cannot be opened when in the "ON" position. 
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B. Nonfusible Switch: NEMA KS 1, Type HD enclosed load interrupter, quick- make, quick heavy 
duty switch. 
1. Externally operable handle interlocked to prevent opening front cover with switch in ON 

position. 
2. Handle lockable in OFF position. Switch handle positions shall be marked "ON-OFF". 
3. Switch blades to be fully visible when in the "OFF" position and the door open.Switches to 

have an interlock so the switch cannot be opened when in the "ON" position. 

C. Enclosures: NEMA KS 1. 
1. Interior Dry Locations: Type 1. 
2. Exterior Locations: Type 3R. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer's instructions, top at 6'-0" above floor. 

B. Furnish and install fuses in fusible disconnect switches. 

C. Provide identification on inside door of each fused switch indicating NEMA fuse class and size 
installed. 

D. Coordinate exact switch location with equipment, ductwork, piping, etc. to ensure Code required 
clearances and accessibility. Where switches cannot be mounted to a wall, building structure, or 
equipment, furnish and install a rigid angle iron or unistrut stand for mounting switch. 

END OF SECTION 
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SECTION 262913 

MOTOR CONTROLS 

PART1 GENERAL 

1.01 REFERENCE STANDARDS 

A. NECA 1 - Standard Practices for Good Workmanship in Electrical Contracting; National 
Electrical Contractors Association; 2006. 
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B. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors, and Overload Relays, 
Rated Not More Than 2000 Volts AC or 750 Volts DC; National Electrical Manufacturers 
Association; 2000 (R2005). 

C. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot Devices; National 
Electrical Manufacturers Association; 2000. 

D. NEMA ICS 6 - Industrial Control and Systems: Enclosures; National Electrical Manufacturers 
Association; 1993 (R2006). 

E. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts 
Maximum); National Electrical Manufacturers Association; 2001 (R2006). 

F. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment 
and Systems; International Electrical Testing Associal'lon; 2007. 

G. NFPA 70 - National Electrical Code; National Fire Protection Association; 2008. 

1.02 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 

B. Product Data: Provide catalog sheets showing voltage, controller size, ratings and size of 
switching and overcurrent protective devices, short circuit ratings, dimensions, and enclosure 
details. 

C. Test Reports: Indicate field test and inspection procedures and test results. 

D. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by 
testing agency. Include instructions for storage, handling, protection, examination, preparation, 
and installation of product. 

1.03 QUALITY ASSURANCE 

A. Conform to requirements of NFPA 70. 

B. Products: Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose 
specified and indicated. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Eaton Electrical/Cutler-Hammer: www.eatonelectrical.com. 

B. GE Industrial: www.geindustrial.com. 

C. Square D: www.squared.com. 
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2.02 MANUAL CONTROLLERS 

A. Manual Motor Controllers: NEMA ICS 2. AC general-purpose, Class A, manually operated, 
full-voltage controller with overload element, red pilot light, NO auxiliary contact, and push button 
operator. 

B. Enclosures: NEMA ICS 6, Type 1. 

2.03 AUTOMATIC CONTROLLERS 

A. Magnetic Motor Controllers: NEMA ICS 2, AC general-purpose Class A magnetic controller for 
induction motors rated in horsepower. 

B. Magnetic motor starters to be across-the-line magnetic type with solid state type 
interchangeable overload relays and reset in cover. NEMA 1 enclosure unless noted otherwise. 

C. All contacts to be replaceable type. Overload to be solid state type one-piece construction and 
interchangeable. 

D. control circuit voltage to be 120Volts provided by control circuit transformer. Primary side (2 
fuses) and secondary side (1 fuse) to be fused to provide transformer and control circuit 
protection (see fuse section). Control transformers to be sized as required for load served, 
100VA minimum size. 

E. Each starter to be equipped with one (1) spare N.O. auxiliary contact in addition to the quantity 
specificed on the drawings. 

F. See the drawings for NEMA size ICS 2, 2 normally open contacts in addition to seal-in contact. 

G. Cover Mounted Pilot Devices: NEMA ICS 5, standard duty oiltight type. 

2.04 ACCESSORIES 

A. Auxiliary Contacts: NEMA ICS 2, 2 normally open contacts in addition to seal-in contact. 

B. Cover Mounted Pilot Devices: NEMA ICS 5, standard duty oiltight type. 

2.05 COMBINATION DISCONNECTS/STARTERS 

A. Combination Controllers: Combine motor controllers with disconnects in common enclosure. 
Obtain IEC Class 2 coordinated component protection. Disconnect switch handle to be lockable 
in off position and clearly marked to indicate "on-off' position. Obtain IEC Class 2 coordinated 
component protection. 

B. Nonfusible Switch Assemblies: NEMA KS 1, enclosed knife switch with externally operable 
handle. 

C. Fusible Switch Assemblies: NEMA KS 1, enclosed knife switch with externally operable 
handle. Fuse clips: Designed to accommodate Class R fuses. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Install securely, in a neat and workmanlike manner, as specified in NECA 1. 

B. Motor and equipment locations shown on the Drawings are approximate only. Do not rough-in 
by scaling Drawings. Request and obtain rnanufacturer's drawings from the Contractor 
furnishing same for all rough-in requirements. Locate motor control iterns to ensure code 
required clearances. 

C. Final connections to all equiprnent to be fiexible conduit. Where exposed to rnoisture, flexible 

MOTOR CONTROLS 262913 -2 



DCDD Renovations to: 7991 Columbus Pike 12/01/09 

conduit shall be weatherproof type equal to "Sealite." 

D. All wall mounted switches and motor control to be grouped insofar as practical and be installed 
on 3/4" thick 5 ply "exterior" B or C grade fire retardant plywood backboards, sanded both faces, 
and edges painted and installed on wall with 1/2" spacers to provide back ventilation. Refer to 
"Cleaning and Painting" article of these Specifications for painting. Backboard requirements to 
be an obligation of the Contract without otherwise specific mention under individual controls. 

E. Coordinate location of all motor controllers and safety switches with HVAC and Plumbing 
Contractors to ensure 36" clearance in front of controllers and switches. 

F. Provide fuses for fusible switches; refer to Section 262813 for product requirements. 

G. Select and install overload heater elements in motor controllers to match installed motor 
characteristics. 

H. Provide engraved plastic nameplates; refer to Section 260553 for product requirements and 
location. 

I. Neatly type label inside each motor controller door identifying motor served, nameplate 
horsepower, full load amperes, code letter, service factor, and voltage/phase rating. Place label 
in clear plastic holder. 

3.02 WIRING 

A. All wiring to be complete and in accordance with manufacturer's wiring diagrams and 
temperature control Shop Drawings. 

B. This Contractor to be responsible for correct rotation of all rotating equipment. 

C. Interlock wiring into a starter or wireway from an external source to have one (1) wrapping of red 
tape near the terminals and a tag attached with appropriate warning and voltage indication. 

END OF SECTION 
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SECTION 265100 

LIGHTING FIXTURES 

PART1 GENERAL 

1.01 SECTION INCLUDES 

A. Lighting fixtures. 

B. Emergency lighting units. 

C. Exit signs. 

D. Ballasts. 

E. Lamps. 

F. Luminaire accessories. 

1.02 REFERENCE STANDARDS 

A. ANSI CS2.1 - American National Standard for Lamp Ballast - Line Frequency Fluorescent Lamp 
Ballast; 2004. 

B. NECAlIESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National 
Electrical Contractors Association; 2006. 

C. NECAlIESNA 502 - Standard for Installing Industrial Lighting Systems; National Electrical 
Contractors Association; 2006. 

D. NFPA 70 - National Electrical Code; National Fire Protection Association; 200S. 

E. NFPA 101 - Code for Safety to Life from Fire in Buildings and Structures; National Fire 
Protection Association; 2006. 

1.03 SUBMITTALS 

A. See Section 013000 - Administrative Requirements. for submittal procedures. 

B. Shop Drawings: Indicate dimensions and components for each luminaire that is not a standard 
product of the manufacturer. 

C. Product Data: Provide dimensions, ratings, and performance data. 

D. Manufacturer's Installation Instructions: Indicate application conditions and limitations of use 
stipulated by product testing agency specified under Quality Assurance. Include instructions for 
storage, handling, protection, examination, preparation, and installation of product. 

E. Operation and Maintenance Data: Instructions for each product. 

F. A copy of each approved submittal shall be included in the Operation and Maintenance Manuals. 

G. All submittals for compact fluorescent fixtures shall include the following: 
1. Catalog cut sheets. 
2. Lists of spare parts with quantities to be furnished. 
3. Samples of fixtures along with a sample of each spare part to be supplied. 

1.04 QUALITY ASSURANCE 

A. Conform to requirernents of NFPA 70 and NFPA 101. 

B. Coordinate lighting fixture types with the General Contractor to ensure fixture compatibility with 
the ceiling type being installed. Coordinate prior to ordering fixtures. 
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1.05 EXTRA MATERIALS 

A. See Section 016000 - Product Requirements, for additional provisions. 

B. Provide the following spare parts in the listed quantities for compact fluorescent fixtures for each 
item and size required: 
1. Fuses: 10%, minimum of 15 per amp rating. 
2. Fuse Holders: 10%, minimum of 5 for each type. 
3. Ballasts: 5%, minimum of 3 of each type. 
4. Lamp Sockets: 10%, minimum of 10. 
5. Fixture Lenses: 10%, minimum of 2. 

C. Spare lamps shall be provided as follows: 

lamp Type lamp Quantity Installed # of Spares 

HID 1-10 1 

HID 11-20 6 

HID 21 or More 12 

, 
Fluorescent 1-10 I 1 

Fluorescent 11-20 6 

Fluorescent 21-50 12 

Fluorescent 51-200 , 36 

Fluorescent 200 or More 72 
-

D. Quantity of spare lamps provided is based upon the quantity of lamps (not fixtures) installed. 

E. Turn spare parts over to the Owner and obtain signed receipt. A copy of each signed receipt 
shall be included in the Operation and Maintenance Manuals. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. See the" LIGHTING FIXTURE SCHEDULE" on the Drawings for fixture brands and types. 

B. The lighting fixtures scheduled on the drawings are specified as the" basis" for quality and to 
compliment the architectural design of the building. Fix1ures of other manufacturers noted on the 
drawings may be used provided they are equal to or beller than the basis fixtures. 

2.02 BALLASTS 

A. Fluorescent fixtures shall be furnished with electronic type, high frequency, full light output 
ballasts for T-8 lamps, rapid start, to operate multiple lamps in a parallel configuration. Ballasts 
shall be of the same type and be of one manufacturer and match the lamp type. All ballasts 
shall be CBM, ETl and Ul listed and be class "P" rated with a sound rating of "A" or better. 
Ballasts used indoors shall have a minimum starting temperature of 50· F. Ballasts used 
outdoors shall have a minimum starting temperature of 0 • F. unless noted otherwise. Ballasts 
shall have a 5 year replacement warranty. 

B. Ballasts shall have the following ratings: 
1. Total harmonic distortion---------Iess than 10% 
2. Third harmonic distortion---------Iess than 5% 
3. Ballast factor-------------------------minimum 0.88 (.95 or greater for compact fluorescent) 
4. Power factor--------------------------minimum 0.90 
5. Crest factor---------------------------maximum 1.7 

LIGHTING FIXTURES 265100-2 



DCDD Renovations to: 7991 Columbus Pike 12/01/09 

C. Ballasts shall meet FCC regulations Part 18 and shall be warranted for one year for parts and 
replacement labor. 

D. Ballasts shall be Advance, Universal Lighting Technology, or Osram Sylvania. Submit ballast 
data with shop drawings. 

E. Fixtures switched for dual level lighting shall have two ballasts. 

F. Fluorescent fixture design shall limit ballast operating temperature to 90 0 C. or less. 

G. All metal halide and sodium vapor fixture ballasts to be high power factor, Class H 10:5 
regulated, constant wattage, auto stabilized, CBM, ETL and U.L. listed. 

H. All fluorescent and sodium vapor ballasts to be fused external to the ballast case with 
Bussmann GLR, single element, quick blowing glass tube fuses and fuse holders. 

I. Fixtures with broken or scratched glass or damaged parts or finishes to be replaced. 

J. All multiple ballast fluorescent fixtures to be wired for symmetrical multi-level lighting. Example 
2' x 4' fixtures shall have outside two lamps on one ballast and the inside one or two lamps on 
the other ballast. 

K. Fixtures with compact fluorescent lamps shall have an end of life fault mode shut down 
protection feature. 

L. Linear fluorescent fixtures shall have an integral, U.L. listed, factory installed ballast disconnect 
to simultaneously break the line and neutral connection to the ballast. Provide strain relief to 
prevent pull out of conductors. Provide latch that can be operated with safely gloves on. Provide 
stripped leads for field connections. Disconnect shall be rated at 5 amps, 120-600 VAC. 

2.03 LAMPS 

A. Lamp Types: As specified for each luminaire. 

B. Incandescent Lamps: 
1. Product: 

a. General use medium base incandescent lamps to be inside frosted 120 volt General 
Electric, Philips or Sylvania/Osram. 

C. Fluorescent Lamps: 
1. Product: 

a. Nominal 48" long fluorescent lamps shall be 32 watt, T8 rapid start, 3500 deg. K color 
temperature, 2800 lumen with a minimum CRI of 75. General Electric, Philips or 
Sylvania/Osram. 

b. Nominal 36" long fluorescent lamps shall be 25 watt, T8 rapid start, 3500 deg. Kelvin 
color temperature, 2050 lumen with a minimum CRI of 75. General Electric, Philips or 
Sylvania/Osram. 

c. Nominal 24" long fluorescent lamps shall be 17 watt, T8 rapid start, 3500 deg. K color 
temperature, 1300 lumen with a minimum CRI of 75. General Electric, Philips or 
Sylvania/Osram. 

2. All fluorescent lamps shall be low mercury content, TCLP compliant. 

D. Compact Fluorescent Lamps: 
1. Product: 

a. Compact fluorescent, triple tube lamps shall be 32 watt, T4, rapid start, 3500 deg. K 
color temperature, 2400 lumen with a minimum CRI of 82. General Electric, Philips or 
Sylvania/Osram. 

b. Compact fluorescent, triple tube lamps shall be 42 watt, T4, rapid start, 3500 deg. K 
color temperature, 3200 lumen with a minimum CRI of 82. General Electric, Philips or 
Sylvania/Osram. 
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E. High Intensity Discharge (HID) Lamps: 
1. Product: 

a. Metal halide lamps shall be General Electric or Sylvania/Osram. Minimum CRI of 70. 
See Fixture Schedule. 

b. High pressure sodium vapor lamps shall be General Electric or Sylvania. See Fixture 
Schedule. 

F. See Fixture Schedule for other lamp types and sizes. All other fluorescent lamps shall have 
minimum CRI of 75. General Electric, Philips or Sylvania/Osram. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Furnish all required installation accessories for the fixtures as required for the specific location 
whether or not included in the manufacturer's catalog number on the Drawings. Such 
accessories may include, but not be limited to, plaster frames, rings and frames, canopies, stem 
hangers, continuous row mounting and suspension methods. Refer to Architectural Room 
Treatment Schedule. 

B. Install fixtures securely, in a neat and workmanlike manner, as specified in NECA 500 
(commercial lighting). 

C. Fixtures shall not be installed until painting work of the General Contractor is completed. 

D. Install suspended luminaires and exit signs using pendants supported from swivel hangers. 
Provide pendant length required to suspend luminaire at indicated height. 

E. Stem mounted fixtures in unfinished areas are to be supported with rigid conduit stems hung 
from ball joint coverplates. Ball joint coverplates to be steel with cast iron ball. Mounting height 
of stem-suspended fixtures to be adjusted to suit conditions of exposed beams, piping and air 
ducts in coordination with other trades. 

F. Locate recessed ceiling luminaires as indicated on reflected ceiling plan. 

G. Install surface mounted luminaires and exit signs plumb and adjust to align with building lines 
and with each other. Secure to prevent movement. 

H. Surface incandescent and fluorescent fixtures to attach to the outlet box which shall be rigidly 
supported by box mounting bracket from the ceiling system. In the case of fluorescent fixtures, 
additional supports 4 feet on center to be provided by zip-clips or similar tee bar attaching 
methods. 

I. Recessed incandescent fixtures in suspended acoustical ceilings to have adjustable bar straps 
for support on the ceiling suspension system from ceiling channel wired or clipped to the ceiling. 

J. Install recessed luminaires to permit removal from below. 

K. Install recessed luminaires using accessories and firestopping materials to meet regulatory 
requirements for fire rating. 

L. Recessed and surface fluorescent fixtures in suspended ceilings to have galvanized steel safety 
chain hangers at each end of each fixture. Safety chain to be independently suspended from 
structure, but not supporting the fixture. Chain must be strong enough to survive a test where a 
50 lb. weight is dropped three (3) feet. 

M. Fluorescent fixtures in continuous row to be installed with close butt joints without noticeable 
crack and be supported to align perfectly both ways. 

N. Mounting height of stem-suspended fixtures to be adjusted to suit conditions of exposed beams, 
piping and air ducts. Provide strut type mountings below ductwork or piping where required. 
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O. Install clips to secure recessed grid-supported luminaires in place. 

P. Install wall mounted luminaires, emergency lighting units, and exit signs at height as indicated 
on Drawings. 

Q. Install accessories furnished with each luminaire. 

R. Furnish all mounting straps, accessories, plaster frames required for a complete installation. 

S. Connect luminaires and exit signs to branch circuit outlets provided under Section 260537 using 
flexible conduit. 

T Make wiring connections to branch circuit using building wire with insulation suitable for 
temperature conditions within luminaire. 

U. Bond products and metal accessories to branch circuit equipment grounding conductor. 

V. Fluorescent fixture ballast channels not to be used as a raceway for feed-through of branch 
circuit conductors. Only the conductors supplying fixtures mounted in a continuous row may be 
carried through the channel. 

W. Inform the General Contractor of the location and framing details necessary for the installation of 
flush fixtures. Deliver to the General Contractor for installation all framing rings of these fixtures 
that become part of the ceiling construction. 

X. Recessed fixtures with light spilling between frame and ceiling shall have felt gasket installed by 
this Contractor between the trim and the ceiling. 

Y. Install specified lamps in each emergency lighting unit, exit sign, and luminaire. 

Z. Ceiling lighting fixture outlets located for symmetrical installation of lighting fixtures between 
beams and walls except that the ceiling structural system to determine the exact locations of 
lighting outlets. 

AA. Recessed fixtures may be furnished with prewired features provided they are U.L. approved for 
90 0 C. wiring and the junction box capacity is sufficient for the circuit wiring requirements. 

AB. Recessed fixtures in furred or lay-in type ceilings shall have branch circuit conduit terminated in 
a junction box above ceiling but accessible through ceiling opening and located at least 1 '-0" 
away from the fixture. Provide maximum 6' - 0" of W' flexible steel conduit connection between 
the junction box and fixture housing. Type THHN fixture wire shall be used between the junction 
box and the fixture housing. Prewired fixtures may have the branch circuit conduit terminate in 
the fixture junction box provided the box is sufficient for the wire fill and U.L. labeled for 75 0 C. 
wire. 

3.02 FIELD QUALITY CONTROL 

A. Perform field inspection in accordance with Section 014000. 

B. Operate each luminaire after installation and connection. Inspect for proper connection and 
operation. 

3.03 ADJUSTING 

A. Aim and adjust luminaires as indicated. 

B. Position exit sign directional arrows as indicated. 

3.04 CLEANING 

A. Clean electrical parts to remove conductive and deleterious materials. 

B. Remove dirt and debris from enclosures. 
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C. Clean finishes and touch up damage. 

3.05 PROTECTION 

A. Relamp luminaires that have failed lamps at Substantial Completion. 

B. Handling of quartz lamps to be done by persons wearing gloves. See manufacturer's 
instructions. 

END OF SECTION 

LIGHTING FIXTURES 
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