DIVISION 26 - ELECTRICALPRIVATE 

General: Designer shall review General Design Requirements section and apply these to each project. 

SECTION 260500 - BASIC MATERIALS AND METHODS
1. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 Rigid Heavy Wall Steel Conduit shall be hot-dipped galvanized or electro-galvanized steel, U.L. listed "rigid metal conduit." Shall be used for wiring above 600 volts, wiring 600 volts of less in above grade outdoor locations, in concrete floor slabs, below ground floor slabs and in all Mechanical or Boiler Rooms.

a. Acceptable manufacturers:

1) Republic Steel

2) Triangle PWC

3) Allied Tube

4) Steel Duct

2. seq level1 \h \r0 

seq level2 \h \r0 Electrical Metallic Tubing shall be electro-galvanized steel, U.L. listed "electrical metallic tubing." Shall be used for 600 volts or less in dry locations

a. Acceptable manufacturers:

1) Republic Steel

2) Triangle PWC

3) Allied Tube

4) Steel Duct

3. seq level1 \h \r0 

seq level2 \h \r0 Flexible Metal Conduit shall be constructed of one continuous length of electro-galvanized, spirally wound steel strip with interlocking convolutions and interior surfaces free from burrs and sharp edges.  Shall be U.L. listed "flexible steel conduit" or "liquid tight flexible metal conduit" as required.  Shall be used for final connections to rotating or vibrating equipment, all motors, dry type transformers and recessed light fixtures.

a. Acceptable manufacturers:

1) Triangle PWC

2) American Flexible Conduit Co.

4. seq level1 \h \r0 

seq level2 \h \r0 PVC: Provide PVC (polyvinyl chloride) conduit, designed for direct burial or concrete encasement, where specified or shown.  Schedule 40 shall be used for direct burial in sand bed.  Schedule 80 shall be used for concrete encasement.  Provide threaded steel fitting when connecting PVC to steel.

a. Acceptable manufacturers:

1) Carlon

2) Thomas & Betts

3) Certainteed

5. seq level1 \h \r0 

seq level2 \h \r0 Surface Metal Raceway shall be .040" steel U.L. listed "Surface Metal Raceway". 

a. One-Piece Raceway:  Ivory finish Wiremold 700 Series.  Shall be used only where EMT conduit may not be concealed.  Paint to match existing finish.

b. Two-Piece Prewired Raceways (Plugmold):  Single circuit NEMA 5-15R, 15 ampere, 125 volt, grounded receptacles spaced one foot on centers OR Two circuit, 4-wire outlets wired alternately, separate insulated grounding conductor OR Wiremold 2000 or 2200.

c. Two-Piece Raceways (Divided):  Provide with duplex and special outlets as required.  Provide with divider between power and communication section.  Wiremold V4000.

6. seq level1 \h \r0 Conduit Fittings for rigid metal conduit shall be fully threaded and shall be of the same material as the respective raceway system.  Fittings for electrical metallic tubing shall be Single screw indenter fittings for conduits up to 2" and double screw indenter fittings for conduits 2" and larger.  Die-cast, pressure cast fittings shall not be used. 

a. Acceptable manufacturers:

1) O.Z. Gedney

2) Steel City

3) Thomas & Betts

4) Crouse-Hinds

7. seq level1 \h \r0 

seq level2 \h \r0 Expansion Fittings watertight, combination expansion and deflection type with flexible copper braid bonding jumpers, neoprene sleeve and stainless steel bands.  

a. Acceptable manufacturers:

1) Crouse-Hinds, Type "DX"

2) O.Z./Gedney, Type "DX"

8. seq level1 \h \r0 

seq level2 \h \r0 Power/Communication Poles divider between communications and power sections.  Equipped with two (2), 20 ampere, 125 volt, grounded, duplex receptacles, and knockouts for telephone and computer/data connection.  Wiremold AMDTP series.

9. Wireway and Wire Trough Wireway shall be hinged cover steel, enclosed with grey enamel finish.

a. Acceptable manufacturers:

1) Square D "Square Duct"

2) General Electric

3) Hoffman

4) Keystone

10. seq level1 \h \r0 

seq level2 \h \r0 Open Sided/Open Bottom Cable Tray shall be of aluminum construction of 6063-TL aluminum alloy. Center support spine shall be rectangular aluminum tube.  Cross rungs shall be fastened to spine at right angles and spaced on 6" centers.  Outer ends of rungs shall be bent up to height of 3".  

a. Acceptable manufacturers:

1) Mono-Systems bottom rung mono-tray 

2) Atlas

3) B-Line Cent-R-Rail.

11. seq level1 \h \r0 

seq level2 \h \r0 Underfloor Raceways Trench Duct shall be welded, rectangular duct, 14 gauge steel.  Provide 1/4" thick steel top opening cover width as called for, gasketed.  UL label for installation in concrete floor.  Double reversible trim to allow tile installation.  Aluminum, satin finish enclosure for surface fittings.  Divider plates as required.

a. Acceptable manufacturers:

1) Walkerduct Style TADT

2) General Electric

3) Square D

12. seq level1 \h \r0 

seq level2 \h \r0 Channel Support Systems shall be provided for racking up conduit, trapeze suspensions, cable racks and panel racks.

a. Acceptable manufacturers:

1) Unistrut

2) Globe

3) Kindorf

13. seq level1 \h \r0 

seq level2 \h \r0 Conductors shall be insulated for 600 volts, unless otherwise noted, and shall be standard AWG and kcmil sizes.  Conductors shall be 98 percent copper.  Conductors shall be stranded. Insulation for all 600 volt conductors shall be Type THHN/THWN or Type XHHW, unless otherwise noted.

a. Color Coding:

1) All circuits shall be color coded according to the following schedule:
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120/208 V
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240 V
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------

b. seq level2 \h \r0 Acceptable manufacturers:

1) Cablec

2) ITT Royal

3) Rome Cable

4) Pirelli

5) Brand Rex

6) Okonite

14. seq level1 \h \r0 

seq level2 \h \r0 Terminal Lugs shall be solderless, pressure type with U.L. label for "CU/AL" conductor terminations.

a. Acceptable manufacturers:

1) Burndy

2) O.Z./Gedney

3) Thomas and Betts

4) National

15. seq level1 \h \r0 

seq level2 \h \r0 "Split-bolt" Connectors shall be solderless type.

a. Acceptable manufacturers:

1) Burndy

2) Kearney

3) O.Z./Gedney

4) Thomas and Betts

5) Anderson

16. seq level1 \h \r0 

seq level2 \h \r0 "TWIST ON" Connectors shall be spiral steel spring type and insulated with vinyl cap and skirt.

a. Acceptable manufacturers:

1) 3-M Company "Scotch-Lock"

2) Ideal "Wing-Nuts"

17. seq level1 \h \r0 

seq level2 \h \r0 Ground Connectors shall be cast type.

a. Acceptable manufacturers:

1) Thermoweld

2) Cadwell

18. seq level1 \h \r0 

seq level2 \h \r0 Outlet Boxes and covers shall be galvanized steel, not less than 1-1/2" deep, 4" square or octagonal, with knockouts.  Outlet boxes exposed to moisture, exterior, wet or damp locations shall be cadmium cast alloy complete with threaded hubs and gasketed screw fastened covers. 

a. Acceptable manufacturers:

1) Steel City

2) Raco

3) Appleton

4) Crouse Hinds

19. seq level1 \h \r0 

seq level2 \h \r0 Flush Floor Boxes suitable for carpet or tile applications.  Stamped steel, concrete tight, fully adjustable box with interior and exterior leveling screws, and with knockouts.  Provide polished brass integrated carpet plate/duplex floor plate and duplex receptacle where called for.  Provide polished brass integrated carpet plates  Make:  Steel City 68-D with P60-CACP or P60-3/4-2-CACP as required, or approved equivalent.

20. Pull and Junction Boxes shall be constructed of not less than 14 gauge galvanized steel with trim for flush or surface mounting in accordance with the location to be installed.  Provide screw-on type covers.  

a. Acceptable manufacturers:

1) Hoffman

2) Keystone

21. seq level1 \h \r0 

seq level2 \h \r0 Terminal and Equipment Cabinets shall be code gauge galvanized steel with removable endwalls.  Fronts shall be of code gauge steel, flush or surface type with concealed trim clamps, concealed hinges, flush lock, and grey baked enamel finish.  Boxes and front shall be U.L. listed.

a. Acceptable manufacturer:

1) Square D "Mono-Flat"

2) Keystone

22. Wiring Devices shall be specification grade as a minimum.  Provide device cover plates of satin finish stainless steel in finished areas and cadmium finished sheet steel in unfinished areas.  

a. Although only one manufacturers model number has been noted in each device description, acceptable manufacturers are:

1) Pass and Seymour

2) Hubbell

3) General Electric

4) Arrow Hart

5) Bryant

23. seq level1 \h \r0 

seq level2 \h \r0 Toggle Switches:

a. 20 ampere, 1-pole, 277 volt:  P&S 20AC1.

b. 20 ampere, 2-pole, 277 volt:  P&S 20AC2.

c. 20 ampere, 3-way,  277 volt:  P&S 20AC3.

d. 20 ampere, 4-way,  277 volt:  P&S 20AC4.

24. seq level1 \h \r0 Receptacles:

a. Nema 5-20R, 20 ampere, 125 volt, duplex receptacle:  P&S 5352.

b. Nema 5-20R, 20 ampere, 125 volt, duplex G.F.I., 6ma trip receptacle:  P&S 2091S.

c. Nema 10-30R, 30 ampere, 125/250 volt, dryer receptacle:  P&S 3860.

d. 50 ampere, 125/250 volt, range receptacle:  P&S 3890.

e. Nema 5/6-20R, 20 ampere 125/250 volt, duplex, combination:  P&S 5890.

f. Nema 5-20R, 20 ampere duplex, 125 volt, orange color, isolated ground:  P&S IG6300.

g. Nema 5-20R, 20 ampere duplex, 125 volt, metal oxide varistor, surge suppression receptacle: P&S 6362 - SP.

h. Nema 5-15R, 15 ampere, 125 volt duplex, tamper resistant:  P&S SG-62.

i. Nema 5-15R, Clock Hanger Outlet - 15 ampere, 125 volt with hanger plate:  P&S S3713-I.

j. 20 ampere, 125 volt, duplex, weather-proof:  Crouse Hinds WLPD-5-20.

25. seq level1 \h \r0 Dimmers (incandescent):

a. 1000 watt:  Lutron "Nova" NT-1000 with Lutron #LDC-10-TCP debuzzing coil.

b. 2000 watt:  Lutron "Nova" NT-2000 with Lutron #LDC-16-TCP debuzzing coil.

26. seq level1 \h \r0 Telephone, T.V. and Computer Outlets:  4" x 2" outlet box and 3/4" conduit stubbed to accessible ceiling space, arranged for further continuation.

27. Time Switches:

a. Electromechanical Controllers:

1) DPST, 40A per pole at 277 volt:  Tork 7202Z.

2) 3PST, 40A per pole at 277 volt:  Tork 7302Z.

3) Two circuit lighting control center:  Tork T-920L.

4) Three-circuit lighting  control center:  Tork T-903-L. 

b. Tseq level2 \h \r0 ime switches shall be provided with NEMA 1 general purpose, surface mount enclosures unless otherwise noted.

c. Mechanical room and crawl space lighting shall be on a 0-4 hour elapsed time switch, Tork Model No. A504HH or equal.

28. seq level1 \h \r0 Photoelectric Controls:

a. Heavy Duty, 1/2" Conduit Mounting:

1) 120 volt, SPST, 2000 watt:  Tork Model 2101.

2) 277 volt, SPST, 2000 watt:  Tork Model 2104.

b. seq level2 \h \r0 Combination photoelectric control and contactor:

1) 120 volt, DPST, 6000 watt:  Tork Model 5403.

2) 277 volt, DPST, 6000 watt:  Tork Model 5404.

3) 480 volt, DPST, 6000 watt:  Tork Model 5404.

29. seq level1 \h \r0 

seq level2 \h \r0 Occupancy Sensors:

a. Wall type sensor shall mount in standard wall box and have the following features:  180o viewing angle, 300 sq. ft. viewing range, dual element detection, adjustable time out delay from 1 to 30 minutes, ambient light override and manual off override.  Wattstopper CI-100.

b. Ceiling Type Sensor:  Ultrasonic for 500, 1000 or 2000 square foot coverage as required.  Wattstopper W-500A, W-1000A or W-2000A.

c. Ceiling Type - Hallway:  Ultrasonic technology with power packs as required, Wattstopper W- 2000H.

30. seq level1 \h \r0 Lighting Control Contactors shall be provided with NEMA 1, General Purpose, surface mounted enclosures unless otherwise noted, electrically operated, mechanically held, ampere rating and quantity of poles as indicated:  Square-D, Class 8903, or approved equal.

31. Boiler Shut Down Switches for emergency shut down, shall be break glass type, flush mount.  Label "to stop boilers".

a. Acceptable manufacturers:

1) ASCO 124223 (Flush Mount)

2) Approved equal
32. Emergency Shutdown Systems:

a. Power shutdown system shall interrupt power for areas and/or equipment called for via emergency shutdown stations controlling a mechanically-held contactor.  The system shall have voltage, ampere, KAIC and withstand ratings similar to the associated panelboard.  The system shall be rated dust ignition-proof (Class II, Division I) where required by Code.

1) Remote momentary emergency power shutdown stations shall have 1-5/8 inch diameter red mushroom type momentary push button with gasketed stainless steel coverplate and label “Emerg. Stop”.  Typically flush mount, unless surface mount with cast aluminum back box is approved prior to roughing.

a) Square D

b) Approved equal

2) Power Shutdown Contractor shall be provided with NEMA 1, General Purpose, surface mounted enclosure unless otherwise noted, electrically operated, mechanically held, 120 volt fused control circuit 30 amp contact rating eight (8) poles, unless otherwise noted.  

a) Square-D, Class 8903

b) Approved equal

b. Gas Shutdown Control System shall control gas solenoid valve(s) provided by others.  System is powered by power shutdown system, where both are called for.  Gas shall shut down in event of power loss.

1) Remote emergency gas reset station shall have momentary pushbutton stop and key-operated momentary reset with gasketed stainless steel coverplate and labels “Reset” and “Emerg. Stop”.  Provide two (2) keys with each unit.  Typically flush mount, unless surface mount with surface metal raceway back box is approved prior to roughing.

a) ASCO 216B89

b) Approved equal

2) Gas Shutdown Panel:  Recessed locking cabinet.

a) ASCO 108D10C

b) Approved equal

c. Acceptable Manufacturers:

1) ASCO (Gas Shutdown System).

2) Square D (Power Shutdown System).

3) Approved equal.

2. Hand Dryers:

a. Hand dryers shall include a ¼ inch thick cast iron cover, finished with porcelain enamel.  Motor shall be universal type, 1/10 HP at 7,500 rpm.  Dryer shall deliver 7,300 linear feet of air per minute.  Dryer shall be activated by means of a pushbutton control device and cam-operated timer.  Dryer shall be listed by Underwriters Laboratories, Inc.

1) Electrical Characteristics:

a) Drying Cycle:  40 Seconds.

b) Nozzle:  Fixed.

c) Volts:  115.

d) Amps:  15.

e) Watts:  1,725.

f) Frequency:  60 Hz.

2) Make:  World Dryer Corporation, Model No. A2, or approved equivalent.

SECTION 260526 - GROUNDING
3. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 Exposed grounding conductors such as bars, straps, cables, flexible jumpers, braids, shunts, etc., shall be bare copper.  Cable size shall be as required by NEC Code, Section 250, stranded, soft drawn or soft annealed copper, unless otherwise called for.  Provide cable insulation type and color as called for.

a. Acceptable Manufacturers:

1) Same make as for 600 volt conductors.

4. seq level1 \h \r0 

seq level2 \h \r0 Ground Rods:  Solid copper or copper clad steel cylindrical rods, 5/8 in. minimum diameter, minimum 8 ft. long.  

a. Acceptable Manufacturers:

1) Copperweld or approved equal.

5. seq level1 \h \r0 

seq level2 \h \r0 Connectors, Clamps, Terminals shall be silicon bronze.  Solderless compression terminals shall be copper, long-barrel, NEMA two bolt.

a. Acceptable Manufacturers:

1) Burndy

2) Anderson

3) T & B

4) Penn-Union

5) Approved equal

6. seq level1 \h \r0 

seq level2 \h \r0 Molded Fusion Welds: Designed for size and type of cable, rods, structure.  Solder prohibited for connections, except for high voltage cable metallic tape shields.

a. Acceptable Manufacturers:

1) Cadweld

2) Metalweld

3) Thermoweld

4) Approved equal

SECTION 262000 - ELECTRIC DISTRIBUTION
7. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 Dry-Type Transformers:

a. Transformers 25 KVA and less shall have 220oC insulation system and shall be designed not-to-exceed 115oC rise above 40oC ambient.  Transformers 30 KVA and higher shall have 220oC insulation system and shall be designed not-to-exceed 150oC 115oC rise above 40oC ambient.  Insulation systems shall be U.L. listed.  30KVA, and larger, floor mounted.  Under 30KVA, wall mounted.  Provide Mason type ND, Korfund or Vibrex vibration isolation devices for each transformer.  Provide K-4 rated transformers for installations with excessive non-linear loads.

b. Acceptable manufacturers:

1) Square D (Sorgel)

2) Westinghouse

3) General Electric

4) Acme

5) Heavy-Duty

8. seq level1 \h \r0 

seq level2 \h \r0 Distribution Switchboard:

a. The switchboard shall meet Underwriters' Laboratories enclosure requirements and be furnished with an Underwriters Laboratories label for service entrance equipment.

b. The switchboard shall be dead front.  The paint finish shall be grey enamel over a rust-inhibiting phosphate primer.

c. The switchboard bussing shall be plated copper continuously insulated throughout.  Provide grounding bus.

d. Main disconnect device shall be a molded case circuit breaker totally front accessible and front connectable.

e. Acceptable Manufacturers:

1) Siemens

2) Cutler Hammer “Pow-R-Line”

3) Square D

4) General Electric

9. seq level1 \h \r0 

seq level2 \h \r0 Distribution Panelboards (Nominal 600 Volt):

a. Panelboard assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to be as specified in UL Standard 50 for cabinets.  The size of wiring gutters shall be in accordance with UL Standard 67.  Fronts shall be of code gauge, full-finished steel with rust-inhibiting primer and baked enamel finish.  Provide with hinged trim.

b. The panelboard interior assembly shall be dead front with panelboard front removed.  The end of the bus structure opposite the mains shall be barriered.  Bussing and lugs shall be copper provide grounding bus.

c. Panelboards shall be equipped with thermal magnetic, molded case circuit breakers.   Circuit breakers shall be equipped with insulated, braced and protected connectors, provide circuit numbers for each breaker.

d. Panelboards shall be U.L. listed for use intended.

e. Acceptable Manufacturers:

1) Siemens

2) Cutler Hammer "PRL3"

3) Square D

10. seq level1 \h \r0 

seq level2 \h \r0 Branch Circuit Panelboards (480Y/277 volt, 208Y/120 volt):

a. Panelboard bussing and lugs shall be copper, 200% rated neutral.

b. Circuit breakers shall be plug on quick-make, quick-break, thermal-magnetic and trip indicating, and multipole breakers shall have common trip.  Single pole 15 and 20 ampere circuit breakers shall be UL listed as "Switching Breakers" at 120V ac or 277V ac and carry the SWD marking.

c. The panelboard bus assembly shall be enclosed in a steel cabinet.  The rigidity and gauge of steel to be specified in UL Standard 50 cabinets.  Wiring gutter space shall be in accordance with UL Standard 67 for panelboards.  Provide hinged trim.

d. Acceptable manufacturers:

1) 480Y/277 Volt:

a) Siemens

b) Cutler Hammer "PRL2"

c) Square D

d) General Electric

2) seq level3 \h \r0 208Y/120 Volt:

a) Siemens

b) Cutler Hammer "PRL1"

c) Square D

d) General Electric

11. seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 Motor Starters:

a. Starters, contactors and controllers shall comply with NEMA standards having general purpose NEMA 1.  Starters shall be minimum NEMA size 0 with overloads in each phase sized per NEC, motor full load amperage, service factor, and motor operating conditions.

b. Pad lock arrangements shall be provided to lock the disconnect device in the "off" position.  Magnetic starters shall be provided with a control power transformer with 120V secondary and primary and secondary fusing and be sized to accept the loads imposed there on.  

c. Pilot lights shall be push to test type.

d. Manual Motor Starter:

1) Provide all starters with thermal overload(s); and pilot light(s) and handle lock-out provisions. 

a) Shall be Square D Class 2510.

e. seq level2 \h \r0 

seq level3 \h \r0 Magnetic Starter:  Shall be single-speed, across-the-line type rated in accordance with NEMA standards, sizes and horsepower ratings.  Starters shall be mounted in NEMA 1 enclosures unless otherwise indicated.  Wire for maintained contact unless otherwise noted.

f. Combination Magnetic Starter:  Shall be similar to "Magnetic Starter", above, except shall include fusible disconnect switch or thermal magnetic circuit breaker connected ahead of starter.

g. Combination Two-Speed Magnetic Starter:  Shall be similar to "Combination Magnetic Starter", above, except with two starters, and six thermal overload units coordinated to match torque and horsepower characteristics of the motor.  

h. Acceptable Manufacturers:

1) Square D

2) Furnas

3) Allen Bradley

4) Cutler Hammer 

5) General Electric

12. seq level1 \h \r0 

seq level2 \h \r0 Disconnect Switches:

a. Shall be heavy-duty type three-pole, with "Quick-Make, Quick-Break" operating handle mechanically interlocked with the cover, horsepower and voltage rated to match equipment served.  Provide weather proof "rain tight" enclosure for outdoor applications.

b. Acceptable manufacturers:

1) Cutler Hammer

2) General Electric

3) Siemens

4) Square D

13. seq level1 \h \r0 

seq level2 \h \r0 Motor Control Centers:

a. Motor Control Center shall be NEMA Class I, type B with NEMA 1 gasketed enclosure.  Motor control center shall be furnished with combination type starters, with thermal magnetic circuit breakers, control devices, fusing, etc.

b. Combination motor controller units shall be equipped with individual control power transformers with two (2) primary fuses and one (1) secondary fuse.  The other secondary lead shall be grounded.  

c. Motor control center shall be furnished in lineup nominally 90 inches high and in multiples of 20 inches wide.  Depth shall be maximum of 20 inches.

d. Ratings: 480 or 208 volts; 3-phase; 3-wire; 600-ampere horizontal bussing; 300-ampere vertical bussing; bussing shall be braced for minimum 22,000 amperes, RMS symmetrical. 

e. Acceptable manufacturers:

1) Square D "Model 5"

2) Cutler Hammer "Series 2100"

3) General Electric "8000 SC/MC Line"

4) Allen Bradley "Centerline Bulletin 2100"

14. seq level1 \h \r0 

seq level2 \h \r0 Variable Frequency Drives (VFD's):

a. Provide converter, invertor, and regulator sections, suitable for variable speed-variable torque applications.  Controller shall convert supply voltage, three phase, 60 Hz power to variable frequency, variable voltage, three phase power for motor speed control.  VFD's shall be suitable to serve as starter and disconnect.  The VFD shall be a full digital voltage source pulse width modulated (PWM).  The VFD, including all options, shall mount in a standard NEMA 1 enclosure with all components factory mounted, wired and tested, and UL listed as an assembly. Drives shall be constructed to allow for operation in a 40°C ambient temperature.  Drives shall contain across the line bypass feature.

b. Provide one (1) VFD for each fan or pump.  One VFD that controls multiple pumps is not acceptable.

c. Acceptable Manufacturers:

1) Reliance

2) ABB

3) General Electric

15. seq level1 \h \r0 

seq level2 \h \r0 Fuses:

a. All fuses rated 600 volts and below shall be rejection type dual-element, time-delay type.  Provide two (2) complete sets of fuses for all fusible disconnect switches.

b. Acceptable manufacturers:

1) Fuses 600 amperes and below: Bussman Type FRS-R (600 volts), Bussman Type FRN-R (300 volts) or equivalent.

2) Fuses rated above 600 amperes:  Bussman Type KRP-C or equivalent.

SECTION 265000 - LIGHTING
16. The designer shall note that all of the District’s buildings have an established WATTS/SQFT power density per previous Energy Performance Contracts.  These densities are between .7 to .8 WATTS/SQFT.  Any new system design, at a minimum, shall meet the existing power density for that building.  The power density for each building may be obtained by the District’s energy manager.
17. seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 Lamps:

a. Incandescent lamps shall be inside frosted, rated for 130 volt operation.

18. Fluorescent lamps shall be rapid start type as specified in the Luminaire Schedule.  All lamps shall have a minimum CRI of 82, and provide a minimum of 92 lumens per watt.

19. All fluorescent lamps shall be General Electric Ecolux XL 4100K extended life/reduced mercury type or approved equal by Phillips or Osram/Sylvania Octron 800 Series.  Fluorescent lamps shall have a 20,000 hour average life and a five (5) year warranty.

20. seq level1 \h \r0 Compact fluorescent lamps shall be the same color of lamp as rapid start lamps.

21. HID lamps shall be phosphor coated or clear as called for by the fixture design, and suitable for the burning position dictated by the luminaire.  Metal halide lamps shall be self-extinguishing type.

22. Acceptable lamp manufacturers:

a. General Electric

b. Sylvania

c. Phillips

23. seq level1 \h \r0 Electronic Ballasts:  Maximum input wattage at stabilized temperatures shall be 89 watts for three lamp ballast, 60 watts for two lamp ballast, or 30 watts for one lamp ballast, when using standard 32 watt T-8 lamps at 120 VAC.  Ballasts shall comply with Federal Communication Commission Rules and Regulation for EMI and RFI, Applicable ANSI Standards on harmonic distortion, surge protection, etc., IEEE Publication 587, Category A for line transients.

24. Total harmonic distortion (THD) shall not exceed 20% and shall be compatible with any existing Simplex carrier line clock systems on the premises.  Acceptable Manufacturers:  
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25. High intensity discharge ballasts shall be constant wattage type; have power factor of not less than 90%; be approved by E.T.L. and C.B.M. and have a UL label.  Starting current shall not exceed operating current.  Ballasts for exterior fixtures shall be rated for operation at ambient temperatures to minus 20oF.

26. Fixture Standards:  All exterior lighting fixture assemblies including luminaire, pole, and base shall be constructed to withstand the force of 100 MPH winds.

27. Exit Luminaires:  LED Type with two LED strips which meet illumination requirements of NFPA-101.  Cast aluminum housing with brushed aluminum face plates and black frame finish.  Red fiberglass reinforced polyester diffusing plate behind cast stencil face.  Provide with internal emergency power pack with lead battery, charger and test circuit only if emergency generator power is unavailable.  Dual-Lite Excalibur Series.

28. Emergency Battery Pack Luminaires:  Shall only be used if emergency generator power is unavailable.  Self contained, twin 7 watt sealed beam type lighting heads with maintenance free lead battery, three stage charger and test circuitry.  Dual-lite Spectron EZ-2, Series I.

29. General Light Fixtures:  All fixtures shall be UL listed, minimum 22 gauge metal.  Lens shall be minimum 1/8" 100% virgin acrylic prismatic #12.  Shielding shall be aluminum, steel or flame retardant acrylic plastic.  All fixture wiring shall be 90oC rated.  All fixtures shall have a corrosion resistant finish with all reflective surfaces 85% reflective.

30. Recessed static troffers, 2, 3 or 4 lamps, 2 ft. x 4 ft., 1 ft. x 4 ft., 2 ft. x 2 ft.  Minimum 22 gauge, steel, bake enamel finish, regressed aluminum hinged frame, 1/8" thick K-12 100% virgin acrylic prismatic lens.  Hubbell "Versaline"  Series, Day-Brite "Designer" Series.

31. Recessed static troffers with parabolic louver; to be used in Computer Classrooms and Offices which contain VDT's.  Same as static troffers above but with 3" deep parabolic, semi specular anodized aluminum louver.  4 lamp-32 cell, 3 lamp-18 cell, 2 lamp-12 cell.  Columbia "Parabolume", Hubbell "Parabolite" Series.

32. High pressure sodium flood lights.  One piece aluminum, housing, dark bronze finish, gasketed door with temporized, impact resistant glass lens.  Adjustable tenon with cast aluminum split fitter.  UL 400 lamp.  GE Power Floor Series.

SECTION 263200 - POWER GENERATION
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seq level7 \h \r0 Description of System Operation:

a. Provide Engine-Generator System To Meet The Following Functions:

1) Arrange system for automatic starting upon failure of normal source voltage.

2) Provide three second time delay, field adjustable from 3 to 30 seconds.  Delay time between normal source failure and engine starting.

3) Initiate engine starting cycle from transfer switch auxiliary contact.

4) Transfer loads from normal source power to emergency source when engine-generator reaches 90% of its rated voltage.

5) Retransfer emergency loads from emergency generator to normal source ten minutes after normal source has reached 90% or more of normal voltage.  Provide 5 to 25 minute adjustable timer.

6) Retransfer emergency loads from emergency generator to normal source instantaneously when normal source has reached 90% or more of normal voltage, if emergency generator has failed while supplying load.

7) Run engine for a period of five minutes after retransfer of emergency loads to normal source. Engine-generator will then shut down, automatically resetting and leaving all controls ready for the next emergency start condition.

8) Use time clock to automatically exercise engine once each week every four weeks 1/2 hours.  Time clock contacts shall simulate loss of normal voltage, start engine, and shut engine down after fifteen minutes of operation.  Provide a selector switch to permit cycling engine-generator under load or no-load conditions.

34. Emergency Generator Load Priorities:

a. Priority 1 (Code Required):

1) Fire alarm system.

2) Fire protection system

3) Area of refuge communication system

4) Emergency lighting

5) Exit signs

b. Priority 2A (Critical Systems):

1) Intrusion detection system

2) Public address system

3) HVAC control system

c. Priority 2B (Critical Systems):

1) Heating Plant:  boilers, pumps

2) Sewage ejector pump

3) Freezer/coolers

4) Sump pumps

5) Air compressors for control systems

6) Data network

7) Domestic booster pumps

d. Priority 3:

1) Emergency shelter:  Kitchen equipment, gym ventilation, cafeteria ventilation

2) Domestic hot water system

3) Telephone system

4) Master clock

5) Miscellaneous convenience power

6) Mobile radio recharging station

7) Electric flush valves

8) CCTV system

9) Elevators

10) Door control systems

11) TV’s/display systems

12) Low temperature alarm

13) Refrigeration alarm

35. seq level1 \h \r0 

seq level2 \h \r0 Engine:

a. Fuel Type:  5 to 100 kW natural gas, above 100 kW diesel.

b. Minimum six cylinder, four stroke cycle, 1800 rpm, per manufacturer's standard.

c. Continuous stand-by rating shall be adequate to provide maximum kW output of generator under full load and motor starting kVA requirements.  The engine-generator set shall be capable of picking up 100% of nameplate kW in one step with the engine generator set at operating temperature, in accordance with NFPA-110.

d. Provide primary gas regulator if required by characteristics of local utility gas supply.  

e. Full pressure lubrication system with positive displacement, mechanical, full pressure gear type oil pump, full flow oil filters with replaceable filter element, watercooled oil cooler and thermostat.

f. Water cooled with heat exchanger.  Provide water flow control valve, temperature actuated; water solenoid valve and pressure reducing valve for cooling water supply to heat exchanger.  

g. Provide 50/50 solution of ethylene glycol for engine closed loop cooling system.

h. An electric starter capable of three complete cranking cycles without overheating, before overcrank shutdown (75 seconds).

i. The engine-generator set shall be mounted with vibration isolators on a heavy duty steel base to maintain proper alignment between components.  Provide 4" concrete housekeeping pad for unit mounting.

seq level1 \h \r0 
36. Generator:

a. Synchronous, four or six pole compatible with engine rpm, revolving field, dripproof construction, static exciter, solid state voltage regulator.

b. Voltage regulation within 2% plus or minus of rated voltage for any constant load  from no load to full load.  Frequency regulation shall be 5% isosynchronous from steady state no load to steady state rated load.  Cyclic variation in RMS voltage shall not exceed + 1% of rated for constant loads from no load to rated load, with constant ambient and operating temperature.  Speed variations for constant loads from no load to rated load shall not exceed + 0.5% of rated speed, with constant ambient and operating temperature.  

c. Rheostat to provide plus or minus 5% voltage adjustment.

d. Total Harmonic Distortion; the sum of AC voltage waveform harmonics, from no load to full linear load, shall not exceed 5% of rated voltage (L-N, L-L, L-L-L) and no single harmonic shall exceed 3% of rated voltage.

e. Telephone influence factor shall be less than 50 per NEMA MG1-22.43.

f. Motor starting maximum kVA shall be based on a sustained RMS voltage drop (sustained for cycles 11-60+) of no more than 10% of no load voltage.  Alternator shall provide specified ratings at 105oC rise or less.

g. Class "H" insulation.

h. Sealed, prelubricated ball bearings.

i. Direct-driven generator cooling blower.

j. Provide fixed field connections to AC output leads in extra large terminal box with removable cover.

37. seq level1 \h \r0 Generator Auxiliary Equipment:

a. Provide generator output molded case circuit breaker, three pole, common trip, thermal magnetic type, to completely protect the generator from overloads; size according to NEC.  

b. The fuel day tank shall be constructed of aluminized steel, welded construction and pressure tested to 5 PSI.  It shall incorporate an integral fuel pump and motor.  The fuel day tank control shall be provided with the following:

1) On/Off Emergency Run Switch, Test/Reset Switch, AC Circuit Breaker, DC Circuit Breaker, and Indicator lamps:

a) System Ready (green) - AC and DC power available

b) High Fuel (red) - Pump shutdown and close N/O dry contacts

c) Low Fuel (red) - Pump runs and closes N/O dry contacts

d) Low Fuel Shutdown (red) - Closes N/O contacts

e) Overflow to basin (red) - Pump shutdown and N/O dry contacts

f) One option lamp (red) - With N/O and N/C dry contacts

g) Pump Running (green)

c. seq level2 \h \r0 Provide outdoor unit only in cases where generator may not be placed within building.  Outdoor weather-protective housing with critical grade exhaust muffler installed and located within the housing.  The housing shall have hinged side-access doors and rear control door.  All doors shall be lockable.  All sheetmetal shall be primed for corrosion protection and finish painted with the manufacturers standard color.  Provide thermostatically controlled 120 or 240 VAC engine coolant heater and battery heaters.  

d. Vibration isolators, quantity and type as required.

38. seq level1 \h \r0 Make:

a. Onan (Design Make)

b. Kohler

c. Caterpillar

d. Generac

39. Eseq level1 \h \r0 ngine-generator Set Control:

a. The control shall have automatic remote start capability.  Starting cycle shall be initiated by auxiliary contact(s) in automatic transfer switch(es).  A panel mounted switch shall stop the engine in the STOP position, start and run the engine in the RUN position, and allow the engine to start and run by closing a remote contact, and stop by opening the remote contact when in the REMOTE position.

b. The control shall shut down and lock out the engine upon:  failing to start after the specified time (over-crank), overspeed, low lubricating oil pressure, high engine temperature, or operation of a remote manual stop station.  

c. The control shall provide a twelve light engine monitor on the control panel; one red light for each of the four shut downs (except the remote manual stop), and one yellow light each for the high engine temperature and low engine oil pressure prealarms, and one green run light.  The control panel monitor shall include; a flashing red light to indicate the generator set is not in automatic start mode, a yellow light to indicate low coolant temperature, a yellow light to indicate low fuel, a red light to indicate battery charger failure, and one red light for auxiliary use (for a total of twelve).  A panel mounted switch shall reset the engine monitor and test the lamps.  The engine-generator set starting battery(ies) shall power the monitor.  Operation of shut down circuits shall be independent of indication and prealarm circuits.  Individual relay signals shall be provided for each indication for external circuit connections (not to exceed 1/2 amp draw) to a remote annunciator.  A common contact for external connection to a audible alarm shall be provided.

d. Provide a low coolant level shutdown, which shall be indicated as a high engine temperature fault.

e. The NEMA 1 enclosed control panel shall be mounted on the generator set with vibration isolators.  The control shall include surge suppression for protection of solid state components. A front control panel illumination lamp with On/Off switch shall be provided.  Control panel mounted indicating meters and devices shall include:  Engine Oil Pressure Gauge, Coolant Temperature Gauge, DC Voltmeter, and Running Time Meter (hours); Voltage adjusting rheostat, locking screwdriver type, Analog AC voltmeter, Analog AC Ammeter, Analog Frequency meter; Seven position phase selector switch with OFF position to allow meter display of current and voltage in each generator phase. 

40. seq level1 \h \r0 Battery Charger:

a. Provide Battery Charger And Regulator to:

1) Automatically charge at rate necessary to maintain battery at full charge; with full charge in 24 hours after 5 minutes of cranking. 

2) Automatically disconnects from battery during engine starting.

3) Sheet steel NEMA 1 enclosure for wall mounting.

41. seq level1 \h \r0 

seq level2 \h \r0 Batteries:

a. Provide lead acid type, 12 or 24 VDC, as recommended by the Generator Set Manufacturer.

42. Automatic Transfer Switches (ATS):

a. The automatic transfer switch shall consist of a power transfer switch and a control module, interconnected to provide complete automatic operation.  Double throw, mechanically and electrically interlocked.  All main contacts shall be of silver composition.  The operating transfer time shall be a maximum of 1/6 of a second.  Transfer switch shall be capable of manual transfer in order to meet the requirements of UL 1008 and UL listing requirements as described in UL's "Electrical Construction Materials."

b. Three phase, four wire, three pole, solid neutral.

c. Provide magnetic blowout coils and arc barriers on each pole.

d. Terminals front connected.

e. Provide dual transfer switch operator with adjustable time delay 1-300 seconds set at 3 seconds or in phase monitor to allow motor loads to be demagnetized between the time that the closed source is opened and the open source closed. 

1) Provide fused pilot lights as follows:  Green - normal position, red - emergency position.

2) Provide the following accessory features:

a) Adjustable time delay before engine starting, field adjustable from 3 to 10 seconds.

b) Adjustable time delay on transfer to emergency, field adjustable from 0 to 5 seconds.

c) Adjustable time delay on retransfer to normal field adjustable 0 to 25 minutes, with five minute engine unloaded running time.

d) Test switch, engine start and transfer.

e) Pushbutton to bypass time delay on retransfer back to "normal" position. 

f) Engine start contact.

g) Auxiliary contacts on shaft.  No common wires for auxiliary contacts.  Bring wires to terminal block, suitably labeled.

h) A contact which closes when normal source fails for initiating engine starting, rated min, 10A @ 32 VDC.

f. seq level2 \h \r0 

seq level3 \h \r0 Design Equipment:  Russelectric RMT/RMTD Series

g. Make:  ASCO, Onan, Russelectric.

43. seq level1 \h \r0 Exhaust System:

a. Muffler:  Quiet, spark arrester, Critical classification. 

b. Exhaust Piping:  Sections of seamless, stainless steel flexible exhaust piping between engine exhaust manifold and muffler.

