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SECTION 16440 - ENCLOSED BUS ASSEMBLIES  PART 1 - GENERAL     1.1	RELATED DOCUMENTS RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and Supplementary  Drawings and general provisions of the Contract, including General and Supplementary Drawings and general provisions of the Contract, including General and Supplementary  and general provisions of the Contract, including General and Supplementary and general provisions of the Contract, including General and Supplementary  general provisions of the Contract, including General and Supplementary general provisions of the Contract, including General and Supplementary  provisions of the Contract, including General and Supplementary provisions of the Contract, including General and Supplementary  of the Contract, including General and Supplementary of the Contract, including General and Supplementary  the Contract, including General and Supplementary the Contract, including General and Supplementary  Contract, including General and Supplementary Contract, including General and Supplementary  including General and Supplementary including General and Supplementary  General and Supplementary General and Supplementary  and Supplementary and Supplementary  Supplementary Supplementary Conditions and Division 01 Specification Sections, apply to this Section.     1.2	SUMMARY SUMMARY A. This Section includes the following:   1. Feeder-bus assemblies.     1.3	DEFINITIONS DEFINITIONS TVSS: Transient voltage surge suppressor.     1.4	SUBMITTALS SUBMITTALS A. Shop Drawings:  For each type of bus assembly. 1. Show fabrication and installation details for enclosed bus assemblies. Include     Show fabrication and installation details for enclosed bus assemblies. Include    Show fabrication and installation details for enclosed bus assemblies. Include     fabrication and installation details for enclosed bus assemblies. Include    fabrication and installation details for enclosed bus assemblies. Include     and installation details for enclosed bus assemblies. Include    and installation details for enclosed bus assemblies. Include     installation details for enclosed bus assemblies. Include    installation details for enclosed bus assemblies. Include     details for enclosed bus assemblies. Include    details for enclosed bus assemblies. Include     for enclosed bus assemblies. Include    for enclosed bus assemblies. Include     enclosed bus assemblies. Include    enclosed bus assemblies. Include     bus assemblies. Include    bus assemblies. Include     assemblies. Include    assemblies. Include     Include    Include    plans, elevations, and sections of components. Designate components and accessories,  elevations, and sections of components. Designate components and accessories, elevations, and sections of components. Designate components and accessories,  and sections of components. Designate components and accessories, and sections of components. Designate components and accessories,  sections of components. Designate components and accessories, sections of components. Designate components and accessories,  of components. Designate components and accessories, of components. Designate components and accessories,  components. Designate components and accessories, components. Designate components and accessories,  Designate components and accessories, Designate components and accessories,  components and accessories, components and accessories,  and accessories, and accessories,  accessories, accessories, including clamps, brackets, hanger rods, connectors, straight lengths, and fittings.   2. Show fittings, materials, fabrication, and installation methods for weather barriers.   3. Indicate required clearances, method of field assembly, and location and size of each  3. Indicate required clearances, method of field assembly, and location and size of each 3. Indicate required clearances, method of field assembly, and location and size of each  Indicate required clearances, method of field assembly, and location and size of each Indicate required clearances, method of field assembly, and location and size of each  required clearances, method of field assembly, and location and size of each required clearances, method of field assembly, and location and size of each  clearances, method of field assembly, and location and size of each clearances, method of field assembly, and location and size of each  method of field assembly, and location and size of each method of field assembly, and location and size of each  of field assembly, and location and size of each of field assembly, and location and size of each  field assembly, and location and size of each field assembly, and location and size of each  assembly, and location and size of each assembly, and location and size of each  and location and size of each and location and size of each  location and size of each location and size of each  and size of each and size of each  size of each size of each  of each of each  each each   field connection.   4. Detail connections to switchgear, switchboards, transformers, and panelboards.   5. Wiring Diagrams:  Power wiring.   6. Seismic-Restraint Details:  Signed and sealed by a qualified professional engineer. a.	Detail fabrication, including anchorages and attachments to structure and to Detail fabrication, including anchorages and attachments to structure and to  fabrication, including anchorages and attachments to structure and to fabrication, including anchorages and attachments to structure and to  including anchorages and attachments to structure and to including anchorages and attachments to structure and to  anchorages and attachments to structure and to anchorages and attachments to structure and to  and attachments to structure and to and attachments to structure and to  attachments to structure and to attachments to structure and to  to structure and to to structure and to  structure and to structure and to  and to and to  to to supported equipment.     1.5  QUALITY ASSURANCE A. Comply with NEMA BU 1, "Busways." B. Comply with NFPA 70.     1.6	DELIVERY, STORAGE, AND HANDLING DELIVERY, STORAGE, AND HANDLING A. Deliver, store, and handle enclosed bus assemblies according to NEMA BU 1.1, "General  Deliver, store, and handle enclosed bus assemblies according to NEMA BU 1.1, "General Deliver, store, and handle enclosed bus assemblies according to NEMA BU 1.1, "General  store, and handle enclosed bus assemblies according to NEMA BU 1.1, "General store, and handle enclosed bus assemblies according to NEMA BU 1.1, "General  and handle enclosed bus assemblies according to NEMA BU 1.1, "General and handle enclosed bus assemblies according to NEMA BU 1.1, "General  handle enclosed bus assemblies according to NEMA BU 1.1, "General handle enclosed bus assemblies according to NEMA BU 1.1, "General  enclosed bus assemblies according to NEMA BU 1.1, "General enclosed bus assemblies according to NEMA BU 1.1, "General  bus assemblies according to NEMA BU 1.1, "General bus assemblies according to NEMA BU 1.1, "General  assemblies according to NEMA BU 1.1, "General assemblies according to NEMA BU 1.1, "General  according to NEMA BU 1.1, "General according to NEMA BU 1.1, "General  to NEMA BU 1.1, "General to NEMA BU 1.1, "General  NEMA BU 1.1, "General NEMA BU 1.1, "General  "General "General Instructions for Proper Handling, Installation, Operation and Maintenance of Busway Rated  for Proper Handling, Installation, Operation and Maintenance of Busway Rated for Proper Handling, Installation, Operation and Maintenance of Busway Rated  Proper Handling, Installation, Operation and Maintenance of Busway Rated Proper Handling, Installation, Operation and Maintenance of Busway Rated  Handling, Installation, Operation and Maintenance of Busway Rated Handling, Installation, Operation and Maintenance of Busway Rated  Installation, Operation and Maintenance of Busway Rated Installation, Operation and Maintenance of Busway Rated  Operation and Maintenance of Busway Rated Operation and Maintenance of Busway Rated  and Maintenance of Busway Rated and Maintenance of Busway Rated  Maintenance of Busway Rated Maintenance of Busway Rated  of Busway Rated of Busway Rated  Busway Rated Busway Rated  Rated Rated 600 Volts or Less."     1.7	PROJECT CONDITIONS PROJECT CONDITIONS A. Derate enclosed bus assemblies for continuous operation at indicated ampere ratings for ambient temperature not exceeding 105 deg F.     1.8	COORDINATION COORDINATION A. Coordinate layout and installation of enclosed bus assemblies and suspension system  Coordinate layout and installation of enclosed bus assemblies and suspension system Coordinate layout and installation of enclosed bus assemblies and suspension system  layout and installation of enclosed bus assemblies and suspension system layout and installation of enclosed bus assemblies and suspension system  and installation of enclosed bus assemblies and suspension system and installation of enclosed bus assemblies and suspension system  installation of enclosed bus assemblies and suspension system installation of enclosed bus assemblies and suspension system  of enclosed bus assemblies and suspension system of enclosed bus assemblies and suspension system  enclosed bus assemblies and suspension system enclosed bus assemblies and suspension system  bus assemblies and suspension system bus assemblies and suspension system  assemblies and suspension system assemblies and suspension system  and suspension system and suspension system  suspension system suspension system  system system with other construction that penetrates ceilings or floors or is supported by them, including  other construction that penetrates ceilings or floors or is supported by them, including other construction that penetrates ceilings or floors or is supported by them, including  construction that penetrates ceilings or floors or is supported by them, including construction that penetrates ceilings or floors or is supported by them, including  that penetrates ceilings or floors or is supported by them, including that penetrates ceilings or floors or is supported by them, including  penetrates ceilings or floors or is supported by them, including penetrates ceilings or floors or is supported by them, including  ceilings or floors or is supported by them, including ceilings or floors or is supported by them, including  or floors or is supported by them, including or floors or is supported by them, including  floors or is supported by them, including floors or is supported by them, including  or is supported by them, including or is supported by them, including  is supported by them, including is supported by them, including  supported by them, including supported by them, including  by them, including by them, including  them, including them, including  including including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies. B. Coordinate size and location of concrete curbs around openings for vertical bus.   Coordinate size and location of concrete curbs around openings for vertical bus.  Coordinate size and location of concrete curbs around openings for vertical bus.   size and location of concrete curbs around openings for vertical bus.  size and location of concrete curbs around openings for vertical bus.   and location of concrete curbs around openings for vertical bus.  and location of concrete curbs around openings for vertical bus.   location of concrete curbs around openings for vertical bus.  location of concrete curbs around openings for vertical bus.   of concrete curbs around openings for vertical bus.  of concrete curbs around openings for vertical bus.   concrete curbs around openings for vertical bus.  concrete curbs around openings for vertical bus.   curbs around openings for vertical bus.  curbs around openings for vertical bus.   around openings for vertical bus.  around openings for vertical bus.   openings for vertical bus.  openings for vertical bus.   for vertical bus.  for vertical bus.   vertical bus.  vertical bus.   bus.  bus.  Concrete, reinforcement, and formwork requirements are specified with concrete.  PART 2 - PRODUCTS     2.1	MANUFACTURERS MANUFACTURERS A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering  Available Manufacturers: Subject to compliance with requirements, manufacturers offering Available Manufacturers: Subject to compliance with requirements, manufacturers offering  Manufacturers: Subject to compliance with requirements, manufacturers offering Manufacturers: Subject to compliance with requirements, manufacturers offering  Subject to compliance with requirements, manufacturers offering Subject to compliance with requirements, manufacturers offering  to compliance with requirements, manufacturers offering to compliance with requirements, manufacturers offering  compliance with requirements, manufacturers offering compliance with requirements, manufacturers offering  with requirements, manufacturers offering with requirements, manufacturers offering  requirements, manufacturers offering requirements, manufacturers offering  manufacturers offering manufacturers offering  offering offering products that may be incorporated into the Work include, but are not limited to, the  that may be incorporated into the Work include, but are not limited to, the that may be incorporated into the Work include, but are not limited to, the  may be incorporated into the Work include, but are not limited to, the may be incorporated into the Work include, but are not limited to, the  be incorporated into the Work include, but are not limited to, the be incorporated into the Work include, but are not limited to, the  incorporated into the Work include, but are not limited to, the incorporated into the Work include, but are not limited to, the  into the Work include, but are not limited to, the into the Work include, but are not limited to, the  the Work include, but are not limited to, the the Work include, but are not limited to, the  Work include, but are not limited to, the Work include, but are not limited to, the  include, but are not limited to, the include, but are not limited to, the  but are not limited to, the but are not limited to, the  are not limited to, the are not limited to, the  not limited to, the not limited to, the  limited to, the limited to, the  to, the to, the  the the following: B. Manufacturers: Subject to compliance with requirements, provide products by one of the  Manufacturers: Subject to compliance with requirements, provide products by one of the Manufacturers: Subject to compliance with requirements, provide products by one of the  Subject to compliance with requirements, provide products by one of the Subject to compliance with requirements, provide products by one of the  to compliance with requirements, provide products by one of the to compliance with requirements, provide products by one of the  compliance with requirements, provide products by one of the compliance with requirements, provide products by one of the  with requirements, provide products by one of the with requirements, provide products by one of the  requirements, provide products by one of the requirements, provide products by one of the  provide products by one of the provide products by one of the  products by one of the products by one of the  by one of the by one of the  one of the one of the  of the of the  the the following:   1. Eaton Electrical Inc.; Cutler-Hammer Products.   2. General Electric Company; Electrical Distribution & Control Division.   3. Siemens Energy & Automation, Inc.   4. Square D; Schneider Electric.     2.2  ENCLOSED BUS ASSEMBLIES A. Feeder-Bus Assemblies:  NEMA BU 1, low-impedance bus assemblies in nonventilated  Feeder-Bus Assemblies:  NEMA BU 1, low-impedance bus assemblies in nonventilated Feeder-Bus Assemblies:  NEMA BU 1, low-impedance bus assemblies in nonventilated  Assemblies:  NEMA BU 1, low-impedance bus assemblies in nonventilated Assemblies:  NEMA BU 1, low-impedance bus assemblies in nonventilated   NEMA BU 1, low-impedance bus assemblies in nonventilated  NEMA BU 1, low-impedance bus assemblies in nonventilated NEMA BU 1, low-impedance bus assemblies in nonventilated  low-impedance bus assemblies in nonventilated low-impedance bus assemblies in nonventilated  bus assemblies in nonventilated bus assemblies in nonventilated  assemblies in nonventilated assemblies in nonventilated  in nonventilated in nonventilated  nonventilated nonventilated housing; single-bolt joints; ratings as indicated.   1. Seismic Fabrication Requirements:  Fabricate mounting provisions and attachments for  1. Seismic Fabrication Requirements:  Fabricate mounting provisions and attachments for 1. Seismic Fabrication Requirements:  Fabricate mounting provisions and attachments for  Seismic Fabrication Requirements:  Fabricate mounting provisions and attachments for Seismic Fabrication Requirements:  Fabricate mounting provisions and attachments for  Fabrication Requirements:  Fabricate mounting provisions and attachments for Fabrication Requirements:  Fabricate mounting provisions and attachments for  Requirements:  Fabricate mounting provisions and attachments for Requirements:  Fabricate mounting provisions and attachments for   Fabricate mounting provisions and attachments for  Fabricate mounting provisions and attachments for Fabricate mounting provisions and attachments for  mounting provisions and attachments for mounting provisions and attachments for  provisions and attachments for provisions and attachments for  and attachments for and attachments for  attachments for attachments for  for for   feeder-bus assemblies with reinforcement strong enough to withstand seismic forces  feeder-bus assemblies with reinforcement strong enough to withstand seismic forces feeder-bus assemblies with reinforcement strong enough to withstand seismic forces  assemblies with reinforcement strong enough to withstand seismic forces assemblies with reinforcement strong enough to withstand seismic forces  with reinforcement strong enough to withstand seismic forces with reinforcement strong enough to withstand seismic forces  reinforcement strong enough to withstand seismic forces reinforcement strong enough to withstand seismic forces  strong enough to withstand seismic forces strong enough to withstand seismic forces  enough to withstand seismic forces enough to withstand seismic forces  to withstand seismic forces to withstand seismic forces  withstand seismic forces withstand seismic forces  seismic forces seismic forces  forces forces   defined in Section 260548 "Vibration and Seismic Controls for Electrical Systems" when  defined in Section 260548 "Vibration and Seismic Controls for Electrical Systems" when defined in Section 260548 "Vibration and Seismic Controls for Electrical Systems" when  in Section 260548 "Vibration and Seismic Controls for Electrical Systems" when in Section 260548 "Vibration and Seismic Controls for Electrical Systems" when  Section 260548 "Vibration and Seismic Controls for Electrical Systems" when Section 260548 "Vibration and Seismic Controls for Electrical Systems" when  "Vibration and Seismic Controls for Electrical Systems" when "Vibration and Seismic Controls for Electrical Systems" when  and Seismic Controls for Electrical Systems" when and Seismic Controls for Electrical Systems" when  Seismic Controls for Electrical Systems" when Seismic Controls for Electrical Systems" when  Controls for Electrical Systems" when Controls for Electrical Systems" when  for Electrical Systems" when for Electrical Systems" when  Electrical Systems" when Electrical Systems" when  Systems" when Systems" when  when when   mounting provisions and attachments are anchored to building structure   2. Voltage: 120/208V, 277/480V; 3 phase; 100 percent neutral capacity.   3. Temperature Rise: 55 deg C above 40 deg C ambient maximum for continuous rated  3. Temperature Rise: 55 deg C above 40 deg C ambient maximum for continuous rated 3. Temperature Rise: 55 deg C above 40 deg C ambient maximum for continuous rated  Temperature Rise: 55 deg C above 40 deg C ambient maximum for continuous rated Temperature Rise: 55 deg C above 40 deg C ambient maximum for continuous rated  Rise: 55 deg C above 40 deg C ambient maximum for continuous rated Rise: 55 deg C above 40 deg C ambient maximum for continuous rated  55 deg C above 40 deg C ambient maximum for continuous rated 55 deg C above 40 deg C ambient maximum for continuous rated  deg C above 40 deg C ambient maximum for continuous rated deg C above 40 deg C ambient maximum for continuous rated  above 40 deg C ambient maximum for continuous rated above 40 deg C ambient maximum for continuous rated  40 deg C ambient maximum for continuous rated 40 deg C ambient maximum for continuous rated  deg C ambient maximum for continuous rated deg C ambient maximum for continuous rated  ambient maximum for continuous rated ambient maximum for continuous rated  maximum for continuous rated maximum for continuous rated  for continuous rated for continuous rated  continuous rated continuous rated  rated rated   current.   4. Bus Materials: Current-carrying aluminum conductors, fully insulated with Class 130C  4. Bus Materials: Current-carrying aluminum conductors, fully insulated with Class 130C 4. Bus Materials: Current-carrying aluminum conductors, fully insulated with Class 130C  Bus Materials: Current-carrying aluminum conductors, fully insulated with Class 130C Bus Materials: Current-carrying aluminum conductors, fully insulated with Class 130C  Materials: Current-carrying aluminum conductors, fully insulated with Class 130C Materials: Current-carrying aluminum conductors, fully insulated with Class 130C  Current-carrying aluminum conductors, fully insulated with Class 130C Current-carrying aluminum conductors, fully insulated with Class 130C  aluminum conductors, fully insulated with Class 130C aluminum conductors, fully insulated with Class 130C  conductors, fully insulated with Class 130C conductors, fully insulated with Class 130C  fully insulated with Class 130C fully insulated with Class 130C  insulated with Class 130C insulated with Class 130C  with Class 130C with Class 130C  Class 130C Class 130C   insulation except at joints; plated surface at joints.   5. Ground: a.	50 percent capacity internal bus bars of material matching bus material. 50 percent capacity internal bus bars of material matching bus material.   6. Enclosure: Weatherproof, steel with manufacturer's standard finish, sealed seams,  6. Enclosure: Weatherproof, steel with manufacturer's standard finish, sealed seams, 6. Enclosure: Weatherproof, steel with manufacturer's standard finish, sealed seams,  Enclosure: Weatherproof, steel with manufacturer's standard finish, sealed seams, Enclosure: Weatherproof, steel with manufacturer's standard finish, sealed seams,  Weatherproof, steel with manufacturer's standard finish, sealed seams, Weatherproof, steel with manufacturer's standard finish, sealed seams,  steel with manufacturer's standard finish, sealed seams, steel with manufacturer's standard finish, sealed seams,  with manufacturer's standard finish, sealed seams, with manufacturer's standard finish, sealed seams,  manufacturer's standard finish, sealed seams, manufacturer's standard finish, sealed seams,  standard finish, sealed seams, standard finish, sealed seams,  finish, sealed seams, finish, sealed seams,  sealed seams, sealed seams,  seams, seams,   drains, and removable closures.   7. Fittings and Accessories:  Manufacturer's standard.   8. Mounting:  Arranged flat, edgewise, or vertically without derating.  PART 3 - EXECUTION     3.1	INSTALLATION INSTALLATION A. Support bus assemblies independent of supports for other elements such as equipment  Support bus assemblies independent of supports for other elements such as equipment Support bus assemblies independent of supports for other elements such as equipment  bus assemblies independent of supports for other elements such as equipment bus assemblies independent of supports for other elements such as equipment  assemblies independent of supports for other elements such as equipment assemblies independent of supports for other elements such as equipment  independent of supports for other elements such as equipment independent of supports for other elements such as equipment  of supports for other elements such as equipment of supports for other elements such as equipment  supports for other elements such as equipment supports for other elements such as equipment  for other elements such as equipment for other elements such as equipment  other elements such as equipment other elements such as equipment  elements such as equipment elements such as equipment  such as equipment such as equipment  as equipment as equipment  equipment equipment enclosures at connections to panelboards and switchboards, pipes, conduits, ceilings, and  at connections to panelboards and switchboards, pipes, conduits, ceilings, and at connections to panelboards and switchboards, pipes, conduits, ceilings, and  connections to panelboards and switchboards, pipes, conduits, ceilings, and connections to panelboards and switchboards, pipes, conduits, ceilings, and  to panelboards and switchboards, pipes, conduits, ceilings, and to panelboards and switchboards, pipes, conduits, ceilings, and  panelboards and switchboards, pipes, conduits, ceilings, and panelboards and switchboards, pipes, conduits, ceilings, and  and switchboards, pipes, conduits, ceilings, and and switchboards, pipes, conduits, ceilings, and  switchboards, pipes, conduits, ceilings, and switchboards, pipes, conduits, ceilings, and  pipes, conduits, ceilings, and pipes, conduits, ceilings, and  conduits, ceilings, and conduits, ceilings, and  ceilings, and ceilings, and  and and ducts.   1. Fasten supports securely to building structure according to Section 260529 "Hangers   and Supports for Electrical Systems." B. Install expansion fittings at locations where bus assemblies cross building expansion joints. Install at other locations so distance between expansion fittings does not exceed manufacturer's recommended distance between fittings. C. Construct rated fire-stop assemblies where bus assemblies penetrate fire-rated  Construct rated fire-stop assemblies where bus assemblies penetrate fire-rated Construct rated fire-stop assemblies where bus assemblies penetrate fire-rated  rated fire-stop assemblies where bus assemblies penetrate fire-rated rated fire-stop assemblies where bus assemblies penetrate fire-rated  fire-stop assemblies where bus assemblies penetrate fire-rated fire-stop assemblies where bus assemblies penetrate fire-rated  assemblies where bus assemblies penetrate fire-rated assemblies where bus assemblies penetrate fire-rated  where bus assemblies penetrate fire-rated where bus assemblies penetrate fire-rated  bus assemblies penetrate fire-rated bus assemblies penetrate fire-rated  assemblies penetrate fire-rated assemblies penetrate fire-rated  penetrate fire-rated penetrate fire-rated  fire-rated fire-rated elements such as walls, floors, and ceilings. Seal around penetrations according to  such as walls, floors, and ceilings. Seal around penetrations according to such as walls, floors, and ceilings. Seal around penetrations according to  as walls, floors, and ceilings. Seal around penetrations according to as walls, floors, and ceilings. Seal around penetrations according to  walls, floors, and ceilings. Seal around penetrations according to walls, floors, and ceilings. Seal around penetrations according to  floors, and ceilings. Seal around penetrations according to floors, and ceilings. Seal around penetrations according to  and ceilings. Seal around penetrations according to and ceilings. Seal around penetrations according to  ceilings. Seal around penetrations according to ceilings. Seal around penetrations according to  Seal around penetrations according to Seal around penetrations according to  around penetrations according to around penetrations according to  penetrations according to penetrations according to  according to according to  to to Section 078413 "Penetration Firestopping." D. Install weatherseal fittings and flanges where bus assemblies penetrate exterior elements  Install weatherseal fittings and flanges where bus assemblies penetrate exterior elements Install weatherseal fittings and flanges where bus assemblies penetrate exterior elements  weatherseal fittings and flanges where bus assemblies penetrate exterior elements weatherseal fittings and flanges where bus assemblies penetrate exterior elements  fittings and flanges where bus assemblies penetrate exterior elements fittings and flanges where bus assemblies penetrate exterior elements  and flanges where bus assemblies penetrate exterior elements and flanges where bus assemblies penetrate exterior elements  flanges where bus assemblies penetrate exterior elements flanges where bus assemblies penetrate exterior elements  where bus assemblies penetrate exterior elements where bus assemblies penetrate exterior elements  bus assemblies penetrate exterior elements bus assemblies penetrate exterior elements  assemblies penetrate exterior elements assemblies penetrate exterior elements  penetrate exterior elements penetrate exterior elements  exterior elements exterior elements  elements elements such as walls or roofs. Seal around openings to make weathertight. See Section 079200  as walls or roofs. Seal around openings to make weathertight. See Section 079200 as walls or roofs. Seal around openings to make weathertight. See Section 079200  walls or roofs. Seal around openings to make weathertight. See Section 079200 walls or roofs. Seal around openings to make weathertight. See Section 079200  or roofs. Seal around openings to make weathertight. See Section 079200 or roofs. Seal around openings to make weathertight. See Section 079200  roofs. Seal around openings to make weathertight. See Section 079200 roofs. Seal around openings to make weathertight. See Section 079200  Seal around openings to make weathertight. See Section 079200 Seal around openings to make weathertight. See Section 079200  around openings to make weathertight. See Section 079200 around openings to make weathertight. See Section 079200  openings to make weathertight. See Section 079200 openings to make weathertight. See Section 079200  to make weathertight. See Section 079200 to make weathertight. See Section 079200  make weathertight. See Section 079200 make weathertight. See Section 079200  weathertight. See Section 079200 weathertight. See Section 079200  See Section 079200 See Section 079200  Section 079200 Section 079200 "Joint Sealants" for materials and application. E. Coordinate bus-assembly terminations to equipment enclosures to ensure proper  Coordinate bus-assembly terminations to equipment enclosures to ensure proper Coordinate bus-assembly terminations to equipment enclosures to ensure proper  bus-assembly terminations to equipment enclosures to ensure proper bus-assembly terminations to equipment enclosures to ensure proper  terminations to equipment enclosures to ensure proper terminations to equipment enclosures to ensure proper  to equipment enclosures to ensure proper to equipment enclosures to ensure proper  equipment enclosures to ensure proper equipment enclosures to ensure proper  enclosures to ensure proper enclosures to ensure proper  to ensure proper to ensure proper  ensure proper ensure proper  proper proper phasing, connection, and closure. F. Tighten bus-assembly joints with torque wrench or similar tool recommended by  Tighten bus-assembly joints with torque wrench or similar tool recommended by Tighten bus-assembly joints with torque wrench or similar tool recommended by  bus-assembly joints with torque wrench or similar tool recommended by bus-assembly joints with torque wrench or similar tool recommended by  joints with torque wrench or similar tool recommended by joints with torque wrench or similar tool recommended by  with torque wrench or similar tool recommended by with torque wrench or similar tool recommended by  torque wrench or similar tool recommended by torque wrench or similar tool recommended by  wrench or similar tool recommended by wrench or similar tool recommended by  or similar tool recommended by or similar tool recommended by  similar tool recommended by similar tool recommended by  tool recommended by tool recommended by  recommended by recommended by  by by bus-assembly manufacturer.      3.2  CONNECTIONS A. Ground equipment according to Section "Grounding and Bonding for Electrical Systems." B. Connect wiring according to "Low-Voltage Electrical Power Conductors and Cables."     3.3	FIELD QUALITY CONTROL FIELD QUALITY CONTROL A. Perform tests and inspections and prepare test reports. B. Tests and Inspections:   1. Perform each visual and mechanical inspection and electrical test stated in NETA  1. Perform each visual and mechanical inspection and electrical test stated in NETA 1. Perform each visual and mechanical inspection and electrical test stated in NETA  Perform each visual and mechanical inspection and electrical test stated in NETA Perform each visual and mechanical inspection and electrical test stated in NETA  each visual and mechanical inspection and electrical test stated in NETA each visual and mechanical inspection and electrical test stated in NETA  visual and mechanical inspection and electrical test stated in NETA visual and mechanical inspection and electrical test stated in NETA  and mechanical inspection and electrical test stated in NETA and mechanical inspection and electrical test stated in NETA  mechanical inspection and electrical test stated in NETA mechanical inspection and electrical test stated in NETA  inspection and electrical test stated in NETA inspection and electrical test stated in NETA  and electrical test stated in NETA and electrical test stated in NETA  electrical test stated in NETA electrical test stated in NETA  test stated in NETA test stated in NETA  stated in NETA stated in NETA  in NETA in NETA  NETA NETA   Acceptance Testing Specification. C. Remove and replace units that do not pass tests and inspections and retest as  Remove and replace units that do not pass tests and inspections and retest as Remove and replace units that do not pass tests and inspections and retest as  and replace units that do not pass tests and inspections and retest as and replace units that do not pass tests and inspections and retest as  replace units that do not pass tests and inspections and retest as replace units that do not pass tests and inspections and retest as  units that do not pass tests and inspections and retest as units that do not pass tests and inspections and retest as  that do not pass tests and inspections and retest as that do not pass tests and inspections and retest as  do not pass tests and inspections and retest as do not pass tests and inspections and retest as  not pass tests and inspections and retest as not pass tests and inspections and retest as  pass tests and inspections and retest as pass tests and inspections and retest as  tests and inspections and retest as tests and inspections and retest as  and inspections and retest as and inspections and retest as  inspections and retest as inspections and retest as  and retest as and retest as  retest as retest as  as as specified above.     3.4	ADJUSTING ADJUSTING A. Set field-adjustable, circuit-breaker trip ranges as indicated.     3.5	CLEANING CLEANING A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.     3.6	PROTECTION PROTECTION A. Provide final protection to ensure that moisture does not enter bus assembly.  END OF SECTION 16440 SECTION 16442 - PANELBOARDS  PART 1 - GENERAL PART 1 - GENERAL     1.1 RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and Supplementary   Drawings and general provisions of the Contract, including General and Supplementary  Drawings and general provisions of the Contract, including General and Supplementary   and general provisions of the Contract, including General and Supplementary  and general provisions of the Contract, including General and Supplementary   general provisions of the Contract, including General and Supplementary  general provisions of the Contract, including General and Supplementary   provisions of the Contract, including General and Supplementary  provisions of the Contract, including General and Supplementary   of the Contract, including General and Supplementary  of the Contract, including General and Supplementary   the Contract, including General and Supplementary  the Contract, including General and Supplementary   Contract, including General and Supplementary  Contract, including General and Supplementary   including General and Supplementary  including General and Supplementary   General and Supplementary  General and Supplementary   and Supplementary  and Supplementary   Supplementary  Supplementary  Conditions apply to this Section.     1.2 SUMMARY A. This Section includes panelboards, overcurrent protective devices, and associated  This Section includes panelboards, overcurrent protective devices, and associated This Section includes panelboards, overcurrent protective devices, and associated  Section includes panelboards, overcurrent protective devices, and associated Section includes panelboards, overcurrent protective devices, and associated  includes panelboards, overcurrent protective devices, and associated includes panelboards, overcurrent protective devices, and associated  panelboards, overcurrent protective devices, and associated panelboards, overcurrent protective devices, and associated  overcurrent protective devices, and associated overcurrent protective devices, and associated  protective devices, and associated protective devices, and associated  devices, and associated devices, and associated  and associated and associated  associated associated auxiliary equipment rated 600 V and less for the following types:   1. Lighting and appliance branch-circuit panelboards.   2. Distribution panelboards.   3. Surge Protection Device panelboards.     1.3 DEFINITIONS A. EMI: Electromagnetic interference. B. GFCI: Ground-fault circuit interrupter. C. RFI: Radio-frequency interference. D. RMS: Root mean square. E. SPDT: Single pole, double throw. F. SPD: Surge Protection Device.     1.4 SUBMITTALS A. Product Data: For each type of panelboard, overcurrent protective device, SPD device,   Product Data: For each type of panelboard, overcurrent protective device, SPD device,  Product Data: For each type of panelboard, overcurrent protective device, SPD device,   Data: For each type of panelboard, overcurrent protective device, SPD device,  Data: For each type of panelboard, overcurrent protective device, SPD device,   For each type of panelboard, overcurrent protective device, SPD device,  For each type of panelboard, overcurrent protective device, SPD device,   each type of panelboard, overcurrent protective device, SPD device,  each type of panelboard, overcurrent protective device, SPD device,   type of panelboard, overcurrent protective device, SPD device,  type of panelboard, overcurrent protective device, SPD device,   of panelboard, overcurrent protective device, SPD device,  of panelboard, overcurrent protective device, SPD device,   panelboard, overcurrent protective device, SPD device,  panelboard, overcurrent protective device, SPD device,   overcurrent protective device, SPD device,  overcurrent protective device, SPD device,   protective device, SPD device,  protective device, SPD device,   device, SPD device,  device, SPD device,   SPD device,  SPD device,   device,  device,  accessory, and component indicated. Include dimensions and manufacturers' technical  and component indicated. Include dimensions and manufacturers' technical and component indicated. Include dimensions and manufacturers' technical  component indicated. Include dimensions and manufacturers' technical component indicated. Include dimensions and manufacturers' technical  indicated. Include dimensions and manufacturers' technical indicated. Include dimensions and manufacturers' technical  Include dimensions and manufacturers' technical Include dimensions and manufacturers' technical  dimensions and manufacturers' technical dimensions and manufacturers' technical  and manufacturers' technical and manufacturers' technical  manufacturers' technical manufacturers' technical  technical technical data on features, performance, electrical characteristics, ratings, and finishes. B. Shop Drawings: For each panelboard and related equipment.   1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed  1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed 1. Dimensioned plans, elevations, sections, and details. Show tabulations of installed  Dimensioned plans, elevations, sections, and details. Show tabulations of installed Dimensioned plans, elevations, sections, and details. Show tabulations of installed  plans, elevations, sections, and details. Show tabulations of installed plans, elevations, sections, and details. Show tabulations of installed  elevations, sections, and details. Show tabulations of installed elevations, sections, and details. Show tabulations of installed  sections, and details. Show tabulations of installed sections, and details. Show tabulations of installed  and details. Show tabulations of installed and details. Show tabulations of installed  details. Show tabulations of installed details. Show tabulations of installed  Show tabulations of installed Show tabulations of installed  tabulations of installed tabulations of installed  of installed of installed  installed installed   devices, equipment features, and ratings. Include the following:    a. Enclosure types and details for types other than NEMA 250, Type 1.    b. Bus configuration, current, and voltage ratings.    c. Short-circuit current rating of panelboards and overcurrent protective devices. C. Panelboard Schedules: For installation in panelboards. Submit final versions after load   Panelboard Schedules: For installation in panelboards. Submit final versions after load  Panelboard Schedules: For installation in panelboards. Submit final versions after load   Schedules: For installation in panelboards. Submit final versions after load  Schedules: For installation in panelboards. Submit final versions after load   For installation in panelboards. Submit final versions after load  For installation in panelboards. Submit final versions after load   installation in panelboards. Submit final versions after load  installation in panelboards. Submit final versions after load   in panelboards. Submit final versions after load  in panelboards. Submit final versions after load   panelboards. Submit final versions after load  panelboards. Submit final versions after load   Submit final versions after load  Submit final versions after load   final versions after load  final versions after load   versions after load  versions after load   after load  after load   load  load  balancing. Schedules shall be in the same format as the schedules on the construction   Schedules shall be in the same format as the schedules on the construction  Schedules shall be in the same format as the schedules on the construction   shall be in the same format as the schedules on the construction  shall be in the same format as the schedules on the construction   be in the same format as the schedules on the construction  be in the same format as the schedules on the construction   in the same format as the schedules on the construction  in the same format as the schedules on the construction   the same format as the schedules on the construction  the same format as the schedules on the construction   same format as the schedules on the construction  same format as the schedules on the construction   format as the schedules on the construction  format as the schedules on the construction   as the schedules on the construction  as the schedules on the construction   the schedules on the construction  the schedules on the construction   schedules on the construction  schedules on the construction   on the construction  on the construction   the construction  the construction   construction  construction  documents.     1.5 QUALITY ASSURANCE A. Comply with NEMA PB 1. B. Comply with NFPA 70.     1.6 COORDINATION A. Coordinate layout and installation of panelboards and components with other  Coordinate layout and installation of panelboards and components with other Coordinate layout and installation of panelboards and components with other  layout and installation of panelboards and components with other layout and installation of panelboards and components with other  and installation of panelboards and components with other and installation of panelboards and components with other  installation of panelboards and components with other installation of panelboards and components with other  of panelboards and components with other of panelboards and components with other  panelboards and components with other panelboards and components with other  and components with other and components with other  components with other components with other  with other with other  other other construction that penetrates walls or is supported by them, including electrical and  that penetrates walls or is supported by them, including electrical and that penetrates walls or is supported by them, including electrical and  penetrates walls or is supported by them, including electrical and penetrates walls or is supported by them, including electrical and  walls or is supported by them, including electrical and walls or is supported by them, including electrical and  or is supported by them, including electrical and or is supported by them, including electrical and  is supported by them, including electrical and is supported by them, including electrical and  supported by them, including electrical and supported by them, including electrical and  by them, including electrical and by them, including electrical and  them, including electrical and them, including electrical and  including electrical and including electrical and  electrical and electrical and  and and other types of equipment, raceways, piping, and encumbrances to workspace clearance  types of equipment, raceways, piping, and encumbrances to workspace clearance types of equipment, raceways, piping, and encumbrances to workspace clearance  of equipment, raceways, piping, and encumbrances to workspace clearance of equipment, raceways, piping, and encumbrances to workspace clearance  equipment, raceways, piping, and encumbrances to workspace clearance equipment, raceways, piping, and encumbrances to workspace clearance  raceways, piping, and encumbrances to workspace clearance raceways, piping, and encumbrances to workspace clearance  piping, and encumbrances to workspace clearance piping, and encumbrances to workspace clearance  and encumbrances to workspace clearance and encumbrances to workspace clearance  encumbrances to workspace clearance encumbrances to workspace clearance  to workspace clearance to workspace clearance  workspace clearance workspace clearance  clearance clearance requirements.     1.7 EXTRA MATERIALS A. Keys: Two spares of each type of panelboard cabinet lock.  PART 2 - PRODUCTS     2.1 MANUFACTURERS A. Manufacturers:  Subject to compliance with requirements, provide products by one of  Manufacturers:  Subject to compliance with requirements, provide products by one of Manufacturers:  Subject to compliance with requirements, provide products by one of   Subject to compliance with requirements, provide products by one of  Subject to compliance with requirements, provide products by one of Subject to compliance with requirements, provide products by one of  to compliance with requirements, provide products by one of to compliance with requirements, provide products by one of  compliance with requirements, provide products by one of compliance with requirements, provide products by one of  with requirements, provide products by one of with requirements, provide products by one of  requirements, provide products by one of requirements, provide products by one of  provide products by one of provide products by one of  products by one of products by one of  by one of by one of  one of one of  of of the following:   1. Panelboards, Overcurrent Protective Devices, Controllers, Contactors, and 	  Accessories:      a. Eaton Corp.; Cutler-Hammer Products.      b. General Electric Co.; Electrical Distribution & Control Div.      c. Siemens Energy & Automation, Inc.      d. Square-D     2.2 FABRICATION AND FEATURES A. Enclosures: Mounting as indicated on the plans. NEMA PB 1, Type 1, to meet  Enclosures: Mounting as indicated on the plans. NEMA PB 1, Type 1, to meet Enclosures: Mounting as indicated on the plans. NEMA PB 1, Type 1, to meet  Mounting as indicated on the plans. NEMA PB 1, Type 1, to meet Mounting as indicated on the plans. NEMA PB 1, Type 1, to meet  as indicated on the plans. NEMA PB 1, Type 1, to meet as indicated on the plans. NEMA PB 1, Type 1, to meet  indicated on the plans. NEMA PB 1, Type 1, to meet indicated on the plans. NEMA PB 1, Type 1, to meet  on the plans. NEMA PB 1, Type 1, to meet on the plans. NEMA PB 1, Type 1, to meet  the plans. NEMA PB 1, Type 1, to meet the plans. NEMA PB 1, Type 1, to meet  plans. NEMA PB 1, Type 1, to meet plans. NEMA PB 1, Type 1, to meet  NEMA PB 1, Type 1, to meet NEMA PB 1, Type 1, to meet  PB 1, Type 1, to meet PB 1, Type 1, to meet  1, Type 1, to meet 1, Type 1, to meet  Type 1, to meet Type 1, to meet  1, to meet 1, to meet  to meet to meet  meet meet environmental conditions at installed location.   1. Outdoor Locations: NEMA 250, Type 3R.   2. Wet or Damp Indoor Locations: NEMA 250, Type 4. B. Hinged Front Cover: Entire front trim hinged to box and with standard door within  Hinged Front Cover: Entire front trim hinged to box and with standard door within Hinged Front Cover: Entire front trim hinged to box and with standard door within  Front Cover: Entire front trim hinged to box and with standard door within Front Cover: Entire front trim hinged to box and with standard door within  Cover: Entire front trim hinged to box and with standard door within Cover: Entire front trim hinged to box and with standard door within  Entire front trim hinged to box and with standard door within Entire front trim hinged to box and with standard door within  front trim hinged to box and with standard door within front trim hinged to box and with standard door within  trim hinged to box and with standard door within trim hinged to box and with standard door within  hinged to box and with standard door within hinged to box and with standard door within  to box and with standard door within to box and with standard door within  box and with standard door within box and with standard door within  and with standard door within and with standard door within  with standard door within with standard door within  standard door within standard door within  door within door within  within within hinged trim cover (door-in-door type). C. Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or  Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or Finish: Manufacturer's standard enamel finish over corrosion-resistant treatment or  Manufacturer's standard enamel finish over corrosion-resistant treatment or Manufacturer's standard enamel finish over corrosion-resistant treatment or  standard enamel finish over corrosion-resistant treatment or standard enamel finish over corrosion-resistant treatment or  enamel finish over corrosion-resistant treatment or enamel finish over corrosion-resistant treatment or  finish over corrosion-resistant treatment or finish over corrosion-resistant treatment or  over corrosion-resistant treatment or over corrosion-resistant treatment or  corrosion-resistant treatment or corrosion-resistant treatment or  treatment or treatment or  or or primer coat. D. Directory Card: With transparent protective cover, mounted inside metal frame, inside   Directory Card: With transparent protective cover, mounted inside metal frame, inside  Directory Card: With transparent protective cover, mounted inside metal frame, inside   Card: With transparent protective cover, mounted inside metal frame, inside  Card: With transparent protective cover, mounted inside metal frame, inside   With transparent protective cover, mounted inside metal frame, inside  With transparent protective cover, mounted inside metal frame, inside   transparent protective cover, mounted inside metal frame, inside  transparent protective cover, mounted inside metal frame, inside   protective cover, mounted inside metal frame, inside  protective cover, mounted inside metal frame, inside   cover, mounted inside metal frame, inside  cover, mounted inside metal frame, inside   mounted inside metal frame, inside  mounted inside metal frame, inside   inside metal frame, inside  inside metal frame, inside   metal frame, inside  metal frame, inside   frame, inside  frame, inside   inside  inside  panelboard door. Must be filled in correctly and legibly. E. Bus: Copper. Provide bussing the full height of the panel to allow  installation of  Bus: Copper. Provide bussing the full height of the panel to allow  installation of Bus: Copper. Provide bussing the full height of the panel to allow  installation of  Copper. Provide bussing the full height of the panel to allow  installation of Copper. Provide bussing the full height of the panel to allow  installation of  Provide bussing the full height of the panel to allow  installation of Provide bussing the full height of the panel to allow  installation of  bussing the full height of the panel to allow  installation of bussing the full height of the panel to allow  installation of  the full height of the panel to allow  installation of the full height of the panel to allow  installation of  full height of the panel to allow  installation of full height of the panel to allow  installation of  height of the panel to allow  installation of height of the panel to allow  installation of  of the panel to allow  installation of of the panel to allow  installation of  the panel to allow  installation of the panel to allow  installation of  panel to allow  installation of panel to allow  installation of  to allow  installation of to allow  installation of  allow  installation of allow  installation of   installation of  installation of installation of  of of the maximum possible future devices, even if not explicitly called out as spaces. F. Main and Neutral Lugs: Mechanical type suitable for use with conductor material. G. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground  Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground Equipment Ground Bus: Adequate for feeder and branch-circuit equipment ground  Ground Bus: Adequate for feeder and branch-circuit equipment ground Ground Bus: Adequate for feeder and branch-circuit equipment ground  Bus: Adequate for feeder and branch-circuit equipment ground Bus: Adequate for feeder and branch-circuit equipment ground  Adequate for feeder and branch-circuit equipment ground Adequate for feeder and branch-circuit equipment ground  for feeder and branch-circuit equipment ground for feeder and branch-circuit equipment ground  feeder and branch-circuit equipment ground feeder and branch-circuit equipment ground  and branch-circuit equipment ground and branch-circuit equipment ground  branch-circuit equipment ground branch-circuit equipment ground  equipment ground equipment ground  ground ground conductors; bonded to box. H. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances  Future Devices:  Mounting brackets, bus connections, and necessary appurtenances Future Devices:  Mounting brackets, bus connections, and necessary appurtenances  Devices:  Mounting brackets, bus connections, and necessary appurtenances Devices:  Mounting brackets, bus connections, and necessary appurtenances   Mounting brackets, bus connections, and necessary appurtenances  Mounting brackets, bus connections, and necessary appurtenances Mounting brackets, bus connections, and necessary appurtenances  brackets, bus connections, and necessary appurtenances brackets, bus connections, and necessary appurtenances  bus connections, and necessary appurtenances bus connections, and necessary appurtenances  connections, and necessary appurtenances connections, and necessary appurtenances  and necessary appurtenances and necessary appurtenances  necessary appurtenances necessary appurtenances  appurtenances appurtenances required for future installation of devices. I. Isolated Equipment Ground Bus: Where noted on the drawings, provide an isolated  Isolated Equipment Ground Bus: Where noted on the drawings, provide an isolated Isolated Equipment Ground Bus: Where noted on the drawings, provide an isolated  Equipment Ground Bus: Where noted on the drawings, provide an isolated Equipment Ground Bus: Where noted on the drawings, provide an isolated  Ground Bus: Where noted on the drawings, provide an isolated Ground Bus: Where noted on the drawings, provide an isolated  Bus: Where noted on the drawings, provide an isolated Bus: Where noted on the drawings, provide an isolated  Where noted on the drawings, provide an isolated Where noted on the drawings, provide an isolated  noted on the drawings, provide an isolated noted on the drawings, provide an isolated  on the drawings, provide an isolated on the drawings, provide an isolated  the drawings, provide an isolated the drawings, provide an isolated  drawings, provide an isolated drawings, provide an isolated  provide an isolated provide an isolated  an isolated an isolated  isolated isolated ground bus adequate for branch-circuit equipment ground conductors; insulated from  bus adequate for branch-circuit equipment ground conductors; insulated from bus adequate for branch-circuit equipment ground conductors; insulated from  adequate for branch-circuit equipment ground conductors; insulated from adequate for branch-circuit equipment ground conductors; insulated from  for branch-circuit equipment ground conductors; insulated from for branch-circuit equipment ground conductors; insulated from  branch-circuit equipment ground conductors; insulated from branch-circuit equipment ground conductors; insulated from  equipment ground conductors; insulated from equipment ground conductors; insulated from  ground conductors; insulated from ground conductors; insulated from  conductors; insulated from conductors; insulated from  insulated from insulated from  from from box. Where any device is shown to require an isolated ground, provide the panel(s) and  Where any device is shown to require an isolated ground, provide the panel(s) and Where any device is shown to require an isolated ground, provide the panel(s) and  any device is shown to require an isolated ground, provide the panel(s) and any device is shown to require an isolated ground, provide the panel(s) and  device is shown to require an isolated ground, provide the panel(s) and device is shown to require an isolated ground, provide the panel(s) and  is shown to require an isolated ground, provide the panel(s) and is shown to require an isolated ground, provide the panel(s) and  shown to require an isolated ground, provide the panel(s) and shown to require an isolated ground, provide the panel(s) and  to require an isolated ground, provide the panel(s) and to require an isolated ground, provide the panel(s) and  require an isolated ground, provide the panel(s) and require an isolated ground, provide the panel(s) and  an isolated ground, provide the panel(s) and an isolated ground, provide the panel(s) and  isolated ground, provide the panel(s) and isolated ground, provide the panel(s) and  ground, provide the panel(s) and ground, provide the panel(s) and  provide the panel(s) and provide the panel(s) and  the panel(s) and the panel(s) and  panel(s) and panel(s) and  and and switchboard(s) from the device to the upstream transformer or Service with isolated  from the device to the upstream transformer or Service with isolated from the device to the upstream transformer or Service with isolated  the device to the upstream transformer or Service with isolated the device to the upstream transformer or Service with isolated  device to the upstream transformer or Service with isolated device to the upstream transformer or Service with isolated  to the upstream transformer or Service with isolated to the upstream transformer or Service with isolated  the upstream transformer or Service with isolated the upstream transformer or Service with isolated  upstream transformer or Service with isolated upstream transformer or Service with isolated  transformer or Service with isolated transformer or Service with isolated  or Service with isolated or Service with isolated  Service with isolated Service with isolated  with isolated with isolated  isolated isolated ground buses matching the size of the normal ground bus. J. Feed-through Lugs: Mechanical type suitable for use with conductor material. Locate  Feed-through Lugs: Mechanical type suitable for use with conductor material. Locate Feed-through Lugs: Mechanical type suitable for use with conductor material. Locate  Lugs: Mechanical type suitable for use with conductor material. Locate Lugs: Mechanical type suitable for use with conductor material. Locate  Mechanical type suitable for use with conductor material. Locate Mechanical type suitable for use with conductor material. Locate  type suitable for use with conductor material. Locate type suitable for use with conductor material. Locate  suitable for use with conductor material. Locate suitable for use with conductor material. Locate  for use with conductor material. Locate for use with conductor material. Locate  use with conductor material. Locate use with conductor material. Locate  with conductor material. Locate with conductor material. Locate  conductor material. Locate conductor material. Locate  material. Locate material. Locate  Locate Locate at opposite end of bus from incoming lugs or main device.     2.3 PANELBOARD SHORT-CIRCUIT RATING A. Where required by the drawings, provide a panel labeled to indicate series-connected  Where required by the drawings, provide a panel labeled to indicate series-connected Where required by the drawings, provide a panel labeled to indicate series-connected  required by the drawings, provide a panel labeled to indicate series-connected required by the drawings, provide a panel labeled to indicate series-connected  by the drawings, provide a panel labeled to indicate series-connected by the drawings, provide a panel labeled to indicate series-connected  the drawings, provide a panel labeled to indicate series-connected the drawings, provide a panel labeled to indicate series-connected  drawings, provide a panel labeled to indicate series-connected drawings, provide a panel labeled to indicate series-connected  provide a panel labeled to indicate series-connected provide a panel labeled to indicate series-connected  a panel labeled to indicate series-connected a panel labeled to indicate series-connected  panel labeled to indicate series-connected panel labeled to indicate series-connected  labeled to indicate series-connected labeled to indicate series-connected  to indicate series-connected to indicate series-connected  indicate series-connected indicate series-connected  series-connected series-connected rating with integral or remote upstream devices. Include size and type of upstream  with integral or remote upstream devices. Include size and type of upstream with integral or remote upstream devices. Include size and type of upstream  integral or remote upstream devices. Include size and type of upstream integral or remote upstream devices. Include size and type of upstream  or remote upstream devices. Include size and type of upstream or remote upstream devices. Include size and type of upstream  remote upstream devices. Include size and type of upstream remote upstream devices. Include size and type of upstream  upstream devices. Include size and type of upstream upstream devices. Include size and type of upstream  devices. Include size and type of upstream devices. Include size and type of upstream  Include size and type of upstream Include size and type of upstream  size and type of upstream size and type of upstream  and type of upstream and type of upstream  type of upstream type of upstream  of upstream of upstream  upstream upstream device allowable, branch devices allowable, and UL series-connected short-circuit rating. B. For panelboards not specifically noted on the drawings to be Series-Rated, provide  For panelboards not specifically noted on the drawings to be Series-Rated, provide For panelboards not specifically noted on the drawings to be Series-Rated, provide  panelboards not specifically noted on the drawings to be Series-Rated, provide panelboards not specifically noted on the drawings to be Series-Rated, provide  not specifically noted on the drawings to be Series-Rated, provide not specifically noted on the drawings to be Series-Rated, provide  specifically noted on the drawings to be Series-Rated, provide specifically noted on the drawings to be Series-Rated, provide  noted on the drawings to be Series-Rated, provide noted on the drawings to be Series-Rated, provide  on the drawings to be Series-Rated, provide on the drawings to be Series-Rated, provide  the drawings to be Series-Rated, provide the drawings to be Series-Rated, provide  drawings to be Series-Rated, provide drawings to be Series-Rated, provide  to be Series-Rated, provide to be Series-Rated, provide  be Series-Rated, provide be Series-Rated, provide  Series-Rated, provide Series-Rated, provide  provide provide panelboards fully rated to interrupt symmetrical short-circuit current available at it's  fully rated to interrupt symmetrical short-circuit current available at it's fully rated to interrupt symmetrical short-circuit current available at it's  rated to interrupt symmetrical short-circuit current available at it's rated to interrupt symmetrical short-circuit current available at it's  to interrupt symmetrical short-circuit current available at it's to interrupt symmetrical short-circuit current available at it's  interrupt symmetrical short-circuit current available at it's interrupt symmetrical short-circuit current available at it's  symmetrical short-circuit current available at it's symmetrical short-circuit current available at it's  short-circuit current available at it's short-circuit current available at it's  current available at it's current available at it's  available at it's available at it's  at it's at it's  it's it's terminals     2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS A. Branch Overcurrent Protective Devices: Bolt-On circuit breakers, replaceable without  Branch Overcurrent Protective Devices: Bolt-On circuit breakers, replaceable without Branch Overcurrent Protective Devices: Bolt-On circuit breakers, replaceable without  Overcurrent Protective Devices: Bolt-On circuit breakers, replaceable without Overcurrent Protective Devices: Bolt-On circuit breakers, replaceable without  Protective Devices: Bolt-On circuit breakers, replaceable without Protective Devices: Bolt-On circuit breakers, replaceable without  Devices: Bolt-On circuit breakers, replaceable without Devices: Bolt-On circuit breakers, replaceable without  Bolt-On circuit breakers, replaceable without Bolt-On circuit breakers, replaceable without  circuit breakers, replaceable without circuit breakers, replaceable without  breakers, replaceable without breakers, replaceable without  replaceable without replaceable without  without without disturbing adjacent units. B. Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler l Doors:  Front mounted with concealed hinges; secured with flush latch with tumbler lDoors:  Front mounted with concealed hinges; secured with flush latch with tumbler l  Front mounted with concealed hinges; secured with flush latch with tumbler l Front mounted with concealed hinges; secured with flush latch with tumbler lFront mounted with concealed hinges; secured with flush latch with tumbler l mounted with concealed hinges; secured with flush latch with tumbler lmounted with concealed hinges; secured with flush latch with tumbler l with concealed hinges; secured with flush latch with tumbler lwith concealed hinges; secured with flush latch with tumbler l concealed hinges; secured with flush latch with tumbler lconcealed hinges; secured with flush latch with tumbler l hinges; secured with flush latch with tumbler lhinges; secured with flush latch with tumbler l secured with flush latch with tumbler lsecured with flush latch with tumbler l with flush latch with tumbler lwith flush latch with tumbler l flush latch with tumbler lflush latch with tumbler l latch with tumbler llatch with tumbler l with tumbler lwith tumbler l tumbler ltumbler l llock; keyed alike (door-in-door type).     2.5 DISTRIBUTION PANELBOARDS A. Doors: Front mounted, except omit in fused-switch panelboards; secured with  Doors: Front mounted, except omit in fused-switch panelboards; secured with Doors: Front mounted, except omit in fused-switch panelboards; secured with  Front mounted, except omit in fused-switch panelboards; secured with Front mounted, except omit in fused-switch panelboards; secured with  mounted, except omit in fused-switch panelboards; secured with mounted, except omit in fused-switch panelboards; secured with  except omit in fused-switch panelboards; secured with except omit in fused-switch panelboards; secured with  omit in fused-switch panelboards; secured with omit in fused-switch panelboards; secured with  in fused-switch panelboards; secured with in fused-switch panelboards; secured with  fused-switch panelboards; secured with fused-switch panelboards; secured with  panelboards; secured with panelboards; secured with  secured with secured with  with with vault-type latch with tumbler lock; keyed alike (door-in-door type). B. Main Overcurrent Protective Devices: Circuit breaker. C. Branch overcurrent protective devices shall be bolt-on type.     2.6 OVERCURRENT PROTECTIVE DEVICES A. Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available  Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available Molded-Case Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available  Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available Circuit Breaker: NEMA AB 1, with interrupting capacity to meet available  Breaker: NEMA AB 1, with interrupting capacity to meet available Breaker: NEMA AB 1, with interrupting capacity to meet available  NEMA AB 1, with interrupting capacity to meet available NEMA AB 1, with interrupting capacity to meet available  AB 1, with interrupting capacity to meet available AB 1, with interrupting capacity to meet available  1, with interrupting capacity to meet available 1, with interrupting capacity to meet available  with interrupting capacity to meet available with interrupting capacity to meet available  interrupting capacity to meet available interrupting capacity to meet available  capacity to meet available capacity to meet available  to meet available to meet available  meet available meet available  available available fault currents. Must be SWD rated when used for switching light circuits.   1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level  1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level 1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level  Circuit Breakers: Inverse time-current element for low-level Circuit Breakers: Inverse time-current element for low-level  Breakers: Inverse time-current element for low-level Breakers: Inverse time-current element for low-level  Inverse time-current element for low-level Inverse time-current element for low-level  time-current element for low-level time-current element for low-level  element for low-level element for low-level  for low-level for low-level  low-level low-level   overloads, and instantaneous magnetic trip element for short circuits. Adjustable  overloads, and instantaneous magnetic trip element for short circuits. Adjustable overloads, and instantaneous magnetic trip element for short circuits. Adjustable  and instantaneous magnetic trip element for short circuits. Adjustable and instantaneous magnetic trip element for short circuits. Adjustable  instantaneous magnetic trip element for short circuits. Adjustable instantaneous magnetic trip element for short circuits. Adjustable  magnetic trip element for short circuits. Adjustable magnetic trip element for short circuits. Adjustable  trip element for short circuits. Adjustable trip element for short circuits. Adjustable  element for short circuits. Adjustable element for short circuits. Adjustable  for short circuits. Adjustable for short circuits. Adjustable  short circuits. Adjustable short circuits. Adjustable  circuits. Adjustable circuits. Adjustable  Adjustable Adjustable   magnetic trip setting for circuit-breaker frame sizes 250 A and larger.   2. GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip  2. GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip 2. GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip  GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip GFCI Circuit Breakers: Single- and two-pole configurations with 5-mA trip  Circuit Breakers: Single- and two-pole configurations with 5-mA trip Circuit Breakers: Single- and two-pole configurations with 5-mA trip  Breakers: Single- and two-pole configurations with 5-mA trip Breakers: Single- and two-pole configurations with 5-mA trip  Single- and two-pole configurations with 5-mA trip Single- and two-pole configurations with 5-mA trip  and two-pole configurations with 5-mA trip and two-pole configurations with 5-mA trip  two-pole configurations with 5-mA trip two-pole configurations with 5-mA trip  configurations with 5-mA trip configurations with 5-mA trip  with 5-mA trip with 5-mA trip  5-mA trip 5-mA trip  trip trip   sensitivity. B. Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip  Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip Molded-Case Circuit-Breaker Features and Accessories. Standard frame sizes, trip  Circuit-Breaker Features and Accessories. Standard frame sizes, trip Circuit-Breaker Features and Accessories. Standard frame sizes, trip  Features and Accessories. Standard frame sizes, trip Features and Accessories. Standard frame sizes, trip  and Accessories. Standard frame sizes, trip and Accessories. Standard frame sizes, trip  Accessories. Standard frame sizes, trip Accessories. Standard frame sizes, trip  Standard frame sizes, trip Standard frame sizes, trip  frame sizes, trip frame sizes, trip  sizes, trip sizes, trip  trip trip ratings, and number of poles.   1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of  1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of 1. Lugs: Mechanical style, suitable for number, size, trip ratings, and material of  Lugs: Mechanical style, suitable for number, size, trip ratings, and material of Lugs: Mechanical style, suitable for number, size, trip ratings, and material of  Mechanical style, suitable for number, size, trip ratings, and material of Mechanical style, suitable for number, size, trip ratings, and material of  style, suitable for number, size, trip ratings, and material of style, suitable for number, size, trip ratings, and material of  suitable for number, size, trip ratings, and material of suitable for number, size, trip ratings, and material of  for number, size, trip ratings, and material of for number, size, trip ratings, and material of  number, size, trip ratings, and material of number, size, trip ratings, and material of  size, trip ratings, and material of size, trip ratings, and material of  trip ratings, and material of trip ratings, and material of  ratings, and material of ratings, and material of  and material of and material of  material of material of  of of   conductors.   2. Application Listing: Appropriate for application; Type SWD for switching fluorescent  2. Application Listing: Appropriate for application; Type SWD for switching fluorescent 2. Application Listing: Appropriate for application; Type SWD for switching fluorescent  Application Listing: Appropriate for application; Type SWD for switching fluorescent Application Listing: Appropriate for application; Type SWD for switching fluorescent  Listing: Appropriate for application; Type SWD for switching fluorescent Listing: Appropriate for application; Type SWD for switching fluorescent  Appropriate for application; Type SWD for switching fluorescent Appropriate for application; Type SWD for switching fluorescent  for application; Type SWD for switching fluorescent for application; Type SWD for switching fluorescent  application; Type SWD for switching fluorescent application; Type SWD for switching fluorescent  Type SWD for switching fluorescent Type SWD for switching fluorescent  SWD for switching fluorescent SWD for switching fluorescent  for switching fluorescent for switching fluorescent  switching fluorescent switching fluorescent  fluorescent fluorescent   lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.   3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable  3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 3. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable  Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable  Protection: Integrally mounted relay and trip unit with adjustable Protection: Integrally mounted relay and trip unit with adjustable  Integrally mounted relay and trip unit with adjustable Integrally mounted relay and trip unit with adjustable  mounted relay and trip unit with adjustable mounted relay and trip unit with adjustable  relay and trip unit with adjustable relay and trip unit with adjustable  and trip unit with adjustable and trip unit with adjustable  trip unit with adjustable trip unit with adjustable  unit with adjustable unit with adjustable  with adjustable with adjustable  adjustable adjustable   pickup and time-delay settings, push-to-test feature, and ground-fault indicator. C. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable  Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable  Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable  KS 1, Type HD; clips to accommodate specified fuses; lockable KS 1, Type HD; clips to accommodate specified fuses; lockable  1, Type HD; clips to accommodate specified fuses; lockable 1, Type HD; clips to accommodate specified fuses; lockable  Type HD; clips to accommodate specified fuses; lockable Type HD; clips to accommodate specified fuses; lockable  HD; clips to accommodate specified fuses; lockable HD; clips to accommodate specified fuses; lockable  clips to accommodate specified fuses; lockable clips to accommodate specified fuses; lockable  to accommodate specified fuses; lockable to accommodate specified fuses; lockable  accommodate specified fuses; lockable accommodate specified fuses; lockable  specified fuses; lockable specified fuses; lockable  fuses; lockable fuses; lockable  lockable lockable handle.  PART 3 - EXECUTION     3.1 INSTALLATION A. Install panelboards and accessories according to NEMA PB 1.1.  	B. Mounting Heights: Top of trim 74 inches (1880 mm) above finished floor, unless B. Mounting Heights: Top of trim 74 inches (1880 mm) above finished floor, unless  Mounting Heights: Top of trim 74 inches (1880 mm) above finished floor, unless Mounting Heights: Top of trim 74 inches (1880 mm) above finished floor, unless  Heights: Top of trim 74 inches (1880 mm) above finished floor, unless Heights: Top of trim 74 inches (1880 mm) above finished floor, unless  Top of trim 74 inches (1880 mm) above finished floor, unless Top of trim 74 inches (1880 mm) above finished floor, unless  of trim 74 inches (1880 mm) above finished floor, unless of trim 74 inches (1880 mm) above finished floor, unless  trim 74 inches (1880 mm) above finished floor, unless trim 74 inches (1880 mm) above finished floor, unless  74 inches (1880 mm) above finished floor, unless 74 inches (1880 mm) above finished floor, unless  inches (1880 mm) above finished floor, unless inches (1880 mm) above finished floor, unless  (1880 mm) above finished floor, unless (1880 mm) above finished floor, unless  mm) above finished floor, unless mm) above finished floor, unless  above finished floor, unless above finished floor, unless  finished floor, unless finished floor, unless  floor, unless floor, unless  unless unless otherwise indicated. C. Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with  Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with Mounting: Plumb and rigid without distortion of box. Mount recessed panelboards with  Plumb and rigid without distortion of box. Mount recessed panelboards with Plumb and rigid without distortion of box. Mount recessed panelboards with  and rigid without distortion of box. Mount recessed panelboards with and rigid without distortion of box. Mount recessed panelboards with  rigid without distortion of box. Mount recessed panelboards with rigid without distortion of box. Mount recessed panelboards with  without distortion of box. Mount recessed panelboards with without distortion of box. Mount recessed panelboards with  distortion of box. Mount recessed panelboards with distortion of box. Mount recessed panelboards with  of box. Mount recessed panelboards with of box. Mount recessed panelboards with  box. Mount recessed panelboards with box. Mount recessed panelboards with  Mount recessed panelboards with Mount recessed panelboards with  recessed panelboards with recessed panelboards with  panelboards with panelboards with  with with fronts uniformly flush with wall finish. D. Circuit Directory: Create a directory to indicate installed circuit loads after balancing   Circuit Directory: Create a directory to indicate installed circuit loads after balancing  Circuit Directory: Create a directory to indicate installed circuit loads after balancing   Directory: Create a directory to indicate installed circuit loads after balancing  Directory: Create a directory to indicate installed circuit loads after balancing   Create a directory to indicate installed circuit loads after balancing  Create a directory to indicate installed circuit loads after balancing   a directory to indicate installed circuit loads after balancing  a directory to indicate installed circuit loads after balancing   directory to indicate installed circuit loads after balancing  directory to indicate installed circuit loads after balancing   to indicate installed circuit loads after balancing  to indicate installed circuit loads after balancing   indicate installed circuit loads after balancing  indicate installed circuit loads after balancing   installed circuit loads after balancing  installed circuit loads after balancing   circuit loads after balancing  circuit loads after balancing   loads after balancing  loads after balancing   after balancing  after balancing   balancing  balancing  panelboard loads. Obtain approval before installing. Use a computer or typewriter to  loads. Obtain approval before installing. Use a computer or typewriter to loads. Obtain approval before installing. Use a computer or typewriter to  Obtain approval before installing. Use a computer or typewriter to Obtain approval before installing. Use a computer or typewriter to  approval before installing. Use a computer or typewriter to approval before installing. Use a computer or typewriter to  before installing. Use a computer or typewriter to before installing. Use a computer or typewriter to  installing. Use a computer or typewriter to installing. Use a computer or typewriter to  Use a computer or typewriter to Use a computer or typewriter to  a computer or typewriter to a computer or typewriter to  computer or typewriter to computer or typewriter to  or typewriter to or typewriter to  typewriter to typewriter to  to to create directory; handwritten directories are not acceptable. E. Install filler plates in unused spaces. F. Provision for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty  Provision for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty Provision for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty  for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty for Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty  Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty Future Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty  Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty Circuits at Flush Panelboards: Stub four 1-inch (27-GRC) empty  at Flush Panelboards: Stub four 1-inch (27-GRC) empty at Flush Panelboards: Stub four 1-inch (27-GRC) empty  Flush Panelboards: Stub four 1-inch (27-GRC) empty Flush Panelboards: Stub four 1-inch (27-GRC) empty  Panelboards: Stub four 1-inch (27-GRC) empty Panelboards: Stub four 1-inch (27-GRC) empty  Stub four 1-inch (27-GRC) empty Stub four 1-inch (27-GRC) empty  four 1-inch (27-GRC) empty four 1-inch (27-GRC) empty  1-inch (27-GRC) empty 1-inch (27-GRC) empty  (27-GRC) empty (27-GRC) empty  empty empty conduits from panelboard into accessible ceiling space or space designated to be  from panelboard into accessible ceiling space or space designated to be from panelboard into accessible ceiling space or space designated to be  panelboard into accessible ceiling space or space designated to be panelboard into accessible ceiling space or space designated to be  into accessible ceiling space or space designated to be into accessible ceiling space or space designated to be  accessible ceiling space or space designated to be accessible ceiling space or space designated to be  ceiling space or space designated to be ceiling space or space designated to be  space or space designated to be space or space designated to be  or space designated to be or space designated to be  space designated to be space designated to be  designated to be designated to be  to be to be  be be accessible ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits into  ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits into ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits into  space in the future. Stub four 1-inch (27-GRC) empty conduits into space in the future. Stub four 1-inch (27-GRC) empty conduits into  in the future. Stub four 1-inch (27-GRC) empty conduits into in the future. Stub four 1-inch (27-GRC) empty conduits into  the future. Stub four 1-inch (27-GRC) empty conduits into the future. Stub four 1-inch (27-GRC) empty conduits into  future. Stub four 1-inch (27-GRC) empty conduits into future. Stub four 1-inch (27-GRC) empty conduits into  Stub four 1-inch (27-GRC) empty conduits into Stub four 1-inch (27-GRC) empty conduits into  four 1-inch (27-GRC) empty conduits into four 1-inch (27-GRC) empty conduits into  1-inch (27-GRC) empty conduits into 1-inch (27-GRC) empty conduits into  (27-GRC) empty conduits into (27-GRC) empty conduits into  empty conduits into empty conduits into  conduits into conduits into  into into raised floor space or below slab not on grade. G. Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap  Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap Wiring in Panelboard Gutters: Arrange conductors into groups and bundle and wrap  in Panelboard Gutters: Arrange conductors into groups and bundle and wrap in Panelboard Gutters: Arrange conductors into groups and bundle and wrap  Panelboard Gutters: Arrange conductors into groups and bundle and wrap Panelboard Gutters: Arrange conductors into groups and bundle and wrap  Gutters: Arrange conductors into groups and bundle and wrap Gutters: Arrange conductors into groups and bundle and wrap  Arrange conductors into groups and bundle and wrap Arrange conductors into groups and bundle and wrap  conductors into groups and bundle and wrap conductors into groups and bundle and wrap  into groups and bundle and wrap into groups and bundle and wrap  groups and bundle and wrap groups and bundle and wrap  and bundle and wrap and bundle and wrap  bundle and wrap bundle and wrap  and wrap and wrap  wrap wrap with wire ties after completing load balancing.     3.2 IDENTIFICATION A. Identify field-installed conductors, interconnecting wiring, and components; provide  Identify field-installed conductors, interconnecting wiring, and components; provide Identify field-installed conductors, interconnecting wiring, and components; provide  field-installed conductors, interconnecting wiring, and components; provide field-installed conductors, interconnecting wiring, and components; provide  conductors, interconnecting wiring, and components; provide conductors, interconnecting wiring, and components; provide  interconnecting wiring, and components; provide interconnecting wiring, and components; provide  wiring, and components; provide wiring, and components; provide  and components; provide and components; provide  components; provide components; provide  provide provide warning signs as specified in Division 16 Section "Basic Electrical Materials and  signs as specified in Division 16 Section "Basic Electrical Materials and signs as specified in Division 16 Section "Basic Electrical Materials and  as specified in Division 16 Section "Basic Electrical Materials and as specified in Division 16 Section "Basic Electrical Materials and  specified in Division 16 Section "Basic Electrical Materials and specified in Division 16 Section "Basic Electrical Materials and  in Division 16 Section "Basic Electrical Materials and in Division 16 Section "Basic Electrical Materials and  Division 16 Section "Basic Electrical Materials and Division 16 Section "Basic Electrical Materials and  16 Section "Basic Electrical Materials and 16 Section "Basic Electrical Materials and  Section "Basic Electrical Materials and Section "Basic Electrical Materials and  "Basic Electrical Materials and "Basic Electrical Materials and  Electrical Materials and Electrical Materials and  Materials and Materials and  and and Methods." B. Panelboard Nameplates: Label each panelboard with engraved metal or 	laminated-plastic nameplate mounted with corrosion-resistant screws.     3.3 CONNECTIONS A. Install equipment grounding connections for panelboards with ground continuity to  Install equipment grounding connections for panelboards with ground continuity to Install equipment grounding connections for panelboards with ground continuity to  equipment grounding connections for panelboards with ground continuity to equipment grounding connections for panelboards with ground continuity to  grounding connections for panelboards with ground continuity to grounding connections for panelboards with ground continuity to  connections for panelboards with ground continuity to connections for panelboards with ground continuity to  for panelboards with ground continuity to for panelboards with ground continuity to  panelboards with ground continuity to panelboards with ground continuity to  with ground continuity to with ground continuity to  ground continuity to ground continuity to  continuity to continuity to  to to main electrical ground bus. B. Tighten electrical connectors and terminals according to manufacturer's published  Tighten electrical connectors and terminals according to manufacturer's published Tighten electrical connectors and terminals according to manufacturer's published  electrical connectors and terminals according to manufacturer's published electrical connectors and terminals according to manufacturer's published  connectors and terminals according to manufacturer's published connectors and terminals according to manufacturer's published  and terminals according to manufacturer's published and terminals according to manufacturer's published  terminals according to manufacturer's published terminals according to manufacturer's published  according to manufacturer's published according to manufacturer's published  to manufacturer's published to manufacturer's published  manufacturer's published manufacturer's published  published published torque-tightening values. If manufacturer's torque values are not indicated, use those  values. If manufacturer's torque values are not indicated, use those values. If manufacturer's torque values are not indicated, use those  If manufacturer's torque values are not indicated, use those If manufacturer's torque values are not indicated, use those  manufacturer's torque values are not indicated, use those manufacturer's torque values are not indicated, use those  torque values are not indicated, use those torque values are not indicated, use those  values are not indicated, use those values are not indicated, use those  are not indicated, use those are not indicated, use those  not indicated, use those not indicated, use those  indicated, use those indicated, use those  use those use those  those those specified in UL 486A and UL 486B.     3.4 FIELD QUALITY CONTROL A. Prepare for acceptance tests as follows:   1. Test insulation resistance for each panelboard bus, component, connecting supply,  1. Test insulation resistance for each panelboard bus, component, connecting supply, 1. Test insulation resistance for each panelboard bus, component, connecting supply,  Test insulation resistance for each panelboard bus, component, connecting supply, Test insulation resistance for each panelboard bus, component, connecting supply,  insulation resistance for each panelboard bus, component, connecting supply, insulation resistance for each panelboard bus, component, connecting supply,  resistance for each panelboard bus, component, connecting supply, resistance for each panelboard bus, component, connecting supply,  for each panelboard bus, component, connecting supply, for each panelboard bus, component, connecting supply,  each panelboard bus, component, connecting supply, each panelboard bus, component, connecting supply,  panelboard bus, component, connecting supply, panelboard bus, component, connecting supply,  bus, component, connecting supply, bus, component, connecting supply,  component, connecting supply, component, connecting supply,  connecting supply, connecting supply,  supply, supply,   feeder, and control circuit.   2. Test continuity of each circuit.     3.5 ADJUSTING A. Set field-adjustable switches and circuit-breaker trip ranges.     3.6 CLEANING A. On completion of installation, inspect interior and exterior of panelboards. Remove  On completion of installation, inspect interior and exterior of panelboards. Remove On completion of installation, inspect interior and exterior of panelboards. Remove  completion of installation, inspect interior and exterior of panelboards. Remove completion of installation, inspect interior and exterior of panelboards. Remove  of installation, inspect interior and exterior of panelboards. Remove of installation, inspect interior and exterior of panelboards. Remove  installation, inspect interior and exterior of panelboards. Remove installation, inspect interior and exterior of panelboards. Remove  inspect interior and exterior of panelboards. Remove inspect interior and exterior of panelboards. Remove  interior and exterior of panelboards. Remove interior and exterior of panelboards. Remove  and exterior of panelboards. Remove and exterior of panelboards. Remove  exterior of panelboards. Remove exterior of panelboards. Remove  of panelboards. Remove of panelboards. Remove  panelboards. Remove panelboards. Remove  Remove Remove paint splatters and other spots. Vacuum dirt and debris; do not use compressed air to  splatters and other spots. Vacuum dirt and debris; do not use compressed air to splatters and other spots. Vacuum dirt and debris; do not use compressed air to  and other spots. Vacuum dirt and debris; do not use compressed air to and other spots. Vacuum dirt and debris; do not use compressed air to  other spots. Vacuum dirt and debris; do not use compressed air to other spots. Vacuum dirt and debris; do not use compressed air to  spots. Vacuum dirt and debris; do not use compressed air to spots. Vacuum dirt and debris; do not use compressed air to  Vacuum dirt and debris; do not use compressed air to Vacuum dirt and debris; do not use compressed air to  dirt and debris; do not use compressed air to dirt and debris; do not use compressed air to  and debris; do not use compressed air to and debris; do not use compressed air to  debris; do not use compressed air to debris; do not use compressed air to  do not use compressed air to do not use compressed air to  not use compressed air to not use compressed air to  use compressed air to use compressed air to  compressed air to compressed air to  air to air to  to to assist in cleaning. Repair exposed surfaces to match original finish. END OF SECTION  SECTION 16461 - DRY-TYPE TRANSFORMERS  16461 - DRY-TYPE TRANSFORMERS 16461 - DRY-TYPE TRANSFORMERS  - DRY-TYPE TRANSFORMERS - DRY-TYPE TRANSFORMERS  DRY-TYPE TRANSFORMERS DRY-TYPE TRANSFORMERS  TRANSFORMERS TRANSFORMERS (1000 V AND LESS)  PART 1 - GENERAL PART 1 - GENERAL     1.1 RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and Supplementary   Drawings and general provisions of the Contract, including General and Supplementary  Drawings and general provisions of the Contract, including General and Supplementary   and general provisions of the Contract, including General and Supplementary  and general provisions of the Contract, including General and Supplementary   general provisions of the Contract, including General and Supplementary  general provisions of the Contract, including General and Supplementary   provisions of the Contract, including General and Supplementary  provisions of the Contract, including General and Supplementary   of the Contract, including General and Supplementary  of the Contract, including General and Supplementary   the Contract, including General and Supplementary  the Contract, including General and Supplementary   Contract, including General and Supplementary  Contract, including General and Supplementary   including General and Supplementary  including General and Supplementary   General and Supplementary  General and Supplementary   and Supplementary  and Supplementary   Supplementary  Supplementary  Conditions apply to this Section.     1.2 SUMMARY A. This Section includes dry-type distribution and specialty transformers rated 1000 V  This Section includes dry-type distribution and specialty transformers rated 1000 V This Section includes dry-type distribution and specialty transformers rated 1000 V  Section includes dry-type distribution and specialty transformers rated 1000 V Section includes dry-type distribution and specialty transformers rated 1000 V  includes dry-type distribution and specialty transformers rated 1000 V includes dry-type distribution and specialty transformers rated 1000 V  dry-type distribution and specialty transformers rated 1000 V dry-type distribution and specialty transformers rated 1000 V  distribution and specialty transformers rated 1000 V distribution and specialty transformers rated 1000 V  and specialty transformers rated 1000 V and specialty transformers rated 1000 V  specialty transformers rated 1000 V specialty transformers rated 1000 V  transformers rated 1000 V transformers rated 1000 V  rated 1000 V rated 1000 V  1000 V 1000 V  V V and less.     1.3 SUBMITTALS A. Product Data: Include data on features, components, ratings, and performance for  Product Data: Include data on features, components, ratings, and performance for Product Data: Include data on features, components, ratings, and performance for  Data: Include data on features, components, ratings, and performance for Data: Include data on features, components, ratings, and performance for  Include data on features, components, ratings, and performance for Include data on features, components, ratings, and performance for  data on features, components, ratings, and performance for data on features, components, ratings, and performance for  on features, components, ratings, and performance for on features, components, ratings, and performance for  features, components, ratings, and performance for features, components, ratings, and performance for  components, ratings, and performance for components, ratings, and performance for  ratings, and performance for ratings, and performance for  and performance for and performance for  performance for performance for  for for each type of transformer specified. Include dimensioned plans, sections, and elevation  type of transformer specified. Include dimensioned plans, sections, and elevation type of transformer specified. Include dimensioned plans, sections, and elevation  of transformer specified. Include dimensioned plans, sections, and elevation of transformer specified. Include dimensioned plans, sections, and elevation  transformer specified. Include dimensioned plans, sections, and elevation transformer specified. Include dimensioned plans, sections, and elevation  specified. Include dimensioned plans, sections, and elevation specified. Include dimensioned plans, sections, and elevation  Include dimensioned plans, sections, and elevation Include dimensioned plans, sections, and elevation  dimensioned plans, sections, and elevation dimensioned plans, sections, and elevation  plans, sections, and elevation plans, sections, and elevation  sections, and elevation sections, and elevation  and elevation and elevation  elevation elevation views. B. Maintenance Data: For transformers to include in the maintenance manuals specified  Maintenance Data: For transformers to include in the maintenance manuals specified Maintenance Data: For transformers to include in the maintenance manuals specified  Data: For transformers to include in the maintenance manuals specified Data: For transformers to include in the maintenance manuals specified  For transformers to include in the maintenance manuals specified For transformers to include in the maintenance manuals specified  transformers to include in the maintenance manuals specified transformers to include in the maintenance manuals specified  to include in the maintenance manuals specified to include in the maintenance manuals specified  include in the maintenance manuals specified include in the maintenance manuals specified  in the maintenance manuals specified in the maintenance manuals specified  the maintenance manuals specified the maintenance manuals specified  maintenance manuals specified maintenance manuals specified  manuals specified manuals specified  specified specified in Division 1. C. Certificate of Compliance from the transformer manufacturer that products meet the   Certificate of Compliance from the transformer manufacturer that products meet the  Certificate of Compliance from the transformer manufacturer that products meet the   of Compliance from the transformer manufacturer that products meet the  of Compliance from the transformer manufacturer that products meet the   Compliance from the transformer manufacturer that products meet the  Compliance from the transformer manufacturer that products meet the   from the transformer manufacturer that products meet the  from the transformer manufacturer that products meet the   the transformer manufacturer that products meet the  the transformer manufacturer that products meet the   transformer manufacturer that products meet the  transformer manufacturer that products meet the   manufacturer that products meet the  manufacturer that products meet the   that products meet the  that products meet the   products meet the  products meet the   meet the  meet the   the  the  requirements of this specification.     1.4 QUALITY ASSURANCE B. Comply with IEEE C2, NEPA 70, NEMA TP-1.  PART 2 - PRODUCTS     2.1 MANUFACTURERS : GENERAL PURPOSE TRANSFORMERS A. Manufacturers: Subject to compliance with requirements, provide transformers by one  Manufacturers: Subject to compliance with requirements, provide transformers by one Manufacturers: Subject to compliance with requirements, provide transformers by one  Subject to compliance with requirements, provide transformers by one Subject to compliance with requirements, provide transformers by one  to compliance with requirements, provide transformers by one to compliance with requirements, provide transformers by one  compliance with requirements, provide transformers by one compliance with requirements, provide transformers by one  with requirements, provide transformers by one with requirements, provide transformers by one  requirements, provide transformers by one requirements, provide transformers by one  provide transformers by one provide transformers by one  transformers by one transformers by one  by one by one  one one the following:   1. Cutler-Hammer/Eaton Corp.   2. GE Electrical Distribution & Control.   3. Siemens Energy & Automation, Inc.   4. Square-D     2.2 TRANSFORMERS, GENERAL 2.2 TRANSFORMERS, GENERAL A. Description: Factory-assembled and -tested, air-cooled units of types specified,  Description: Factory-assembled and -tested, air-cooled units of types specified, Description: Factory-assembled and -tested, air-cooled units of types specified,  Factory-assembled and -tested, air-cooled units of types specified, Factory-assembled and -tested, air-cooled units of types specified,  and -tested, air-cooled units of types specified, and -tested, air-cooled units of types specified,  -tested, air-cooled units of types specified, -tested, air-cooled units of types specified,  air-cooled units of types specified, air-cooled units of types specified,  units of types specified, units of types specified,  of types specified, of types specified,  types specified, types specified,  specified, specified, designed for 60 Hz service. B. Cores: Grain-oriented, nonaging silicon steel. C. Coils: Electrical grade aluminum or copper. Continuous windings without splices,  Coils: Electrical grade aluminum or copper. Continuous windings without splices, Coils: Electrical grade aluminum or copper. Continuous windings without splices,  Electrical grade aluminum or copper. Continuous windings without splices, Electrical grade aluminum or copper. Continuous windings without splices,  grade aluminum or copper. Continuous windings without splices, grade aluminum or copper. Continuous windings without splices,  aluminum or copper. Continuous windings without splices, aluminum or copper. Continuous windings without splices,  or copper. Continuous windings without splices, or copper. Continuous windings without splices,  copper. Continuous windings without splices, copper. Continuous windings without splices,  Continuous windings without splices, Continuous windings without splices,  windings without splices, windings without splices,  without splices, without splices,  splices, splices, except for 	taps. taps. D. Internal Coil Connections: Brazed or pressure type. E. Enclosure: Class complies with NEMA 250 for the environment in which installed. F. Low-Sound-Level Units (where shown on drawings): Minimum of 3 dBA less than  Low-Sound-Level Units (where shown on drawings): Minimum of 3 dBA less than Low-Sound-Level Units (where shown on drawings): Minimum of 3 dBA less than  Units (where shown on drawings): Minimum of 3 dBA less than Units (where shown on drawings): Minimum of 3 dBA less than  (where shown on drawings): Minimum of 3 dBA less than (where shown on drawings): Minimum of 3 dBA less than  shown on drawings): Minimum of 3 dBA less than shown on drawings): Minimum of 3 dBA less than  on drawings): Minimum of 3 dBA less than on drawings): Minimum of 3 dBA less than  drawings): Minimum of 3 dBA less than drawings): Minimum of 3 dBA less than  Minimum of 3 dBA less than Minimum of 3 dBA less than  of 3 dBA less than of 3 dBA less than  3 dBA less than 3 dBA less than  dBA less than dBA less than  less than less than  than than NEMA ST 20 standard sound levels when factory tested according to IEEE C57.12.91. %  ST 20 standard sound levels when factory tested according to IEEE C57.12.91. % ST 20 standard sound levels when factory tested according to IEEE C57.12.91. %  20 standard sound levels when factory tested according to IEEE C57.12.91. % 20 standard sound levels when factory tested according to IEEE C57.12.91. %  standard sound levels when factory tested according to IEEE C57.12.91. % standard sound levels when factory tested according to IEEE C57.12.91. %  sound levels when factory tested according to IEEE C57.12.91. % sound levels when factory tested according to IEEE C57.12.91. %  levels when factory tested according to IEEE C57.12.91. % levels when factory tested according to IEEE C57.12.91. %  when factory tested according to IEEE C57.12.91. % when factory tested according to IEEE C57.12.91. %  factory tested according to IEEE C57.12.91. % factory tested according to IEEE C57.12.91. %  tested according to IEEE C57.12.91. % tested according to IEEE C57.12.91. %  according to IEEE C57.12.91. % according to IEEE C57.12.91. %  to IEEE C57.12.91. % to IEEE C57.12.91. %  IEEE C57.12.91. % IEEE C57.12.91. %  C57.12.91. % C57.12.91. %  % % minimum, complying with NEMA TP-1. G. Electirc transformers shall meet the minimum efficiency requirements of table  Electirc transformers shall meet the minimum efficiency requirements of table Electirc transformers shall meet the minimum efficiency requirements of table  transformers shall meet the minimum efficiency requirements of table transformers shall meet the minimum efficiency requirements of table  shall meet the minimum efficiency requirements of table shall meet the minimum efficiency requirements of table  meet the minimum efficiency requirements of table meet the minimum efficiency requirements of table  the minimum efficiency requirements of table the minimum efficiency requirements of table  minimum efficiency requirements of table minimum efficiency requirements of table  efficiency requirements of table efficiency requirements of table  requirements of table requirements of table  of table of table  table table C405.7, 2015 IECC. H. Transformer Impedance shall be 4% minimum.     2.3 GENERAL-PURPOSE DISTRIBUTION AND POWER TRANSFORMERS A. Comply with NEMA ST 20 and list and label as complying with UL 1561. B. Cores: One leg per phase. C. Windings: One coil per phase in primary and secondary. D. Enclosure: Enclosed, ventilated unless noted otherwise E. Insulation Class: 185 or 220 deg C class for transformers 15 kVA or smaller; 220  Insulation Class: 185 or 220 deg C class for transformers 15 kVA or smaller; 220 Insulation Class: 185 or 220 deg C class for transformers 15 kVA or smaller; 220  Class: 185 or 220 deg C class for transformers 15 kVA or smaller; 220 Class: 185 or 220 deg C class for transformers 15 kVA or smaller; 220  185 or 220 deg C class for transformers 15 kVA or smaller; 220 185 or 220 deg C class for transformers 15 kVA or smaller; 220  or 220 deg C class for transformers 15 kVA or smaller; 220 or 220 deg C class for transformers 15 kVA or smaller; 220  220 deg C class for transformers 15 kVA or smaller; 220 220 deg C class for transformers 15 kVA or smaller; 220  deg C class for transformers 15 kVA or smaller; 220 deg C class for transformers 15 kVA or smaller; 220  C class for transformers 15 kVA or smaller; 220 C class for transformers 15 kVA or smaller; 220  class for transformers 15 kVA or smaller; 220 class for transformers 15 kVA or smaller; 220  for transformers 15 kVA or smaller; 220 for transformers 15 kVA or smaller; 220  transformers 15 kVA or smaller; 220 transformers 15 kVA or smaller; 220  15 kVA or smaller; 220 15 kVA or smaller; 220  kVA or smaller; 220 kVA or smaller; 220  or smaller; 220 or smaller; 220  smaller; 220 smaller; 220  220 220 deg C class for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  C class for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg C class for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  class for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg class for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg for transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg transformers larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  larger than 15 kVA. 1. Rated Temperature Rise: 150 deg larger than 15 kVA. 1. Rated Temperature Rise: 150 deg  than 15 kVA. 1. Rated Temperature Rise: 150 deg than 15 kVA. 1. Rated Temperature Rise: 150 deg  15 kVA. 1. Rated Temperature Rise: 150 deg 15 kVA. 1. Rated Temperature Rise: 150 deg  kVA. 1. Rated Temperature Rise: 150 deg kVA. 1. Rated Temperature Rise: 150 deg  1. Rated Temperature Rise: 150 deg 1. Rated Temperature Rise: 150 deg  Rated Temperature Rise: 150 deg Rated Temperature Rise: 150 deg  Temperature Rise: 150 deg Temperature Rise: 150 deg  Rise: 150 deg Rise: 150 deg  150 deg 150 deg  deg deg C maximum rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum  maximum rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum maximum rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum  rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum rise above 40 deg C, for 220 deg C class insulation; 115 deg C maximum  above 40 deg C, for 220 deg C class insulation; 115 deg C maximum above 40 deg C, for 220 deg C class insulation; 115 deg C maximum  40 deg C, for 220 deg C class insulation; 115 deg C maximum 40 deg C, for 220 deg C class insulation; 115 deg C maximum  deg C, for 220 deg C class insulation; 115 deg C maximum deg C, for 220 deg C class insulation; 115 deg C maximum  C, for 220 deg C class insulation; 115 deg C maximum C, for 220 deg C class insulation; 115 deg C maximum  for 220 deg C class insulation; 115 deg C maximum for 220 deg C class insulation; 115 deg C maximum  220 deg C class insulation; 115 deg C maximum 220 deg C class insulation; 115 deg C maximum  deg C class insulation; 115 deg C maximum deg C class insulation; 115 deg C maximum  C class insulation; 115 deg C maximum C class insulation; 115 deg C maximum  class insulation; 115 deg C maximum class insulation; 115 deg C maximum  insulation; 115 deg C maximum insulation; 115 deg C maximum  115 deg C maximum 115 deg C maximum  deg C maximum deg C maximum  C maximum C maximum  maximum maximum rise for 185 deg C class insulation. F. Taps: For transformers 3 kVA and larger, full-capacity taps in high-voltage windings  Taps: For transformers 3 kVA and larger, full-capacity taps in high-voltage windings Taps: For transformers 3 kVA and larger, full-capacity taps in high-voltage windings  For transformers 3 kVA and larger, full-capacity taps in high-voltage windings For transformers 3 kVA and larger, full-capacity taps in high-voltage windings  transformers 3 kVA and larger, full-capacity taps in high-voltage windings transformers 3 kVA and larger, full-capacity taps in high-voltage windings  3 kVA and larger, full-capacity taps in high-voltage windings 3 kVA and larger, full-capacity taps in high-voltage windings  kVA and larger, full-capacity taps in high-voltage windings kVA and larger, full-capacity taps in high-voltage windings  and larger, full-capacity taps in high-voltage windings and larger, full-capacity taps in high-voltage windings  larger, full-capacity taps in high-voltage windings larger, full-capacity taps in high-voltage windings  full-capacity taps in high-voltage windings full-capacity taps in high-voltage windings  taps in high-voltage windings taps in high-voltage windings  in high-voltage windings in high-voltage windings  high-voltage windings high-voltage windings  windings windings are as follows:   1. Taps, 3 through 10kVA: Two 5-percent taps below rated high voltage.   2. Taps, 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  2. Taps, 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high 2. Taps, 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  Taps, 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high Taps, 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high 25 through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high through 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high 500 kVA: Six 2.5-percent taps, 2 above and 4 below rated high  kVA: Six 2.5-percent taps, 2 above and 4 below rated high kVA: Six 2.5-percent taps, 2 above and 4 below rated high  Six 2.5-percent taps, 2 above and 4 below rated high Six 2.5-percent taps, 2 above and 4 below rated high  2.5-percent taps, 2 above and 4 below rated high 2.5-percent taps, 2 above and 4 below rated high  taps, 2 above and 4 below rated high taps, 2 above and 4 below rated high  2 above and 4 below rated high 2 above and 4 below rated high  above and 4 below rated high above and 4 below rated high  and 4 below rated high and 4 below rated high  4 below rated high 4 below rated high  below rated high below rated high  rated high rated high  high high   voltage.   3. Taps, 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated  3. Taps, 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated 3. Taps, 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated  Taps, 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated Taps, 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated  750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated 750 kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated  kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated kVA and Above: Four 2.5-percent taps, 2 above and 2 below rated  and Above: Four 2.5-percent taps, 2 above and 2 below rated and Above: Four 2.5-percent taps, 2 above and 2 below rated  Above: Four 2.5-percent taps, 2 above and 2 below rated Above: Four 2.5-percent taps, 2 above and 2 below rated  Four 2.5-percent taps, 2 above and 2 below rated Four 2.5-percent taps, 2 above and 2 below rated  2.5-percent taps, 2 above and 2 below rated 2.5-percent taps, 2 above and 2 below rated  taps, 2 above and 2 below rated taps, 2 above and 2 below rated  2 above and 2 below rated 2 above and 2 below rated  above and 2 below rated above and 2 below rated  and 2 below rated and 2 below rated  2 below rated 2 below rated  below rated below rated  rated rated   high voltage. 	   G. Wall-Mounting Brackets: Manufacturer's standard brackets for transformers up to 75 . Wall-Mounting Brackets: Manufacturer's standard brackets for transformers up to 75  Wall-Mounting Brackets: Manufacturer's standard brackets for transformers up to 75 Wall-Mounting Brackets: Manufacturer's standard brackets for transformers up to 75  Brackets: Manufacturer's standard brackets for transformers up to 75 Brackets: Manufacturer's standard brackets for transformers up to 75  Manufacturer's standard brackets for transformers up to 75 Manufacturer's standard brackets for transformers up to 75  standard brackets for transformers up to 75 standard brackets for transformers up to 75  brackets for transformers up to 75 brackets for transformers up to 75  for transformers up to 75 for transformers up to 75  transformers up to 75 transformers up to 75  up to 75 up to 75  to 75 to 75  75 75  kVA.  PART 3 - EXECUTION     3.1 INSTALLATION A. Arrange equipment to provide adequate spacing for access per NFPA 70 and for  Arrange equipment to provide adequate spacing for access per NFPA 70 and for Arrange equipment to provide adequate spacing for access per NFPA 70 and for  equipment to provide adequate spacing for access per NFPA 70 and for equipment to provide adequate spacing for access per NFPA 70 and for  to provide adequate spacing for access per NFPA 70 and for to provide adequate spacing for access per NFPA 70 and for  provide adequate spacing for access per NFPA 70 and for provide adequate spacing for access per NFPA 70 and for  adequate spacing for access per NFPA 70 and for adequate spacing for access per NFPA 70 and for  spacing for access per NFPA 70 and for spacing for access per NFPA 70 and for  for access per NFPA 70 and for for access per NFPA 70 and for  access per NFPA 70 and for access per NFPA 70 and for  per NFPA 70 and for per NFPA 70 and for  NFPA 70 and for NFPA 70 and for  70 and for 70 and for  and for and for  for for circulation of cooling air. B. Tighten electrical connectors and terminals according to manufacturer's published  Tighten electrical connectors and terminals according to manufacturer's published Tighten electrical connectors and terminals according to manufacturer's published  electrical connectors and terminals according to manufacturer's published electrical connectors and terminals according to manufacturer's published  connectors and terminals according to manufacturer's published connectors and terminals according to manufacturer's published  and terminals according to manufacturer's published and terminals according to manufacturer's published  terminals according to manufacturer's published terminals according to manufacturer's published  according to manufacturer's published according to manufacturer's published  to manufacturer's published to manufacturer's published  manufacturer's published manufacturer's published  published published torque-tightening values.     3.2 GROUNDING A. Separately Derived Systems: Comply with NFPA 70 requirements for connecting to  Separately Derived Systems: Comply with NFPA 70 requirements for connecting to Separately Derived Systems: Comply with NFPA 70 requirements for connecting to  Derived Systems: Comply with NFPA 70 requirements for connecting to Derived Systems: Comply with NFPA 70 requirements for connecting to  Systems: Comply with NFPA 70 requirements for connecting to Systems: Comply with NFPA 70 requirements for connecting to  Comply with NFPA 70 requirements for connecting to Comply with NFPA 70 requirements for connecting to  with NFPA 70 requirements for connecting to with NFPA 70 requirements for connecting to  NFPA 70 requirements for connecting to NFPA 70 requirements for connecting to  70 requirements for connecting to 70 requirements for connecting to  requirements for connecting to requirements for connecting to  for connecting to for connecting to  connecting to connecting to  to to grounding electrode conductor     3.3 CLEANING A. On completion of installation, inspect components. Remove paint splatters and other  On completion of installation, inspect components. Remove paint splatters and other On completion of installation, inspect components. Remove paint splatters and other  completion of installation, inspect components. Remove paint splatters and other completion of installation, inspect components. Remove paint splatters and other  of installation, inspect components. Remove paint splatters and other of installation, inspect components. Remove paint splatters and other  installation, inspect components. Remove paint splatters and other installation, inspect components. Remove paint splatters and other  inspect components. Remove paint splatters and other inspect components. Remove paint splatters and other  components. Remove paint splatters and other components. Remove paint splatters and other  Remove paint splatters and other Remove paint splatters and other  paint splatters and other paint splatters and other  splatters and other splatters and other  and other and other  other other spots, dirt, and debris. Repair scratches and mars on finish to match original finish. END OF SECTION SECTION 16491 - FUSES  PART 1 - GENERAL PART 1 - GENERAL     1.1 RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and Supplementary   Drawings and general provisions of the Contract, including General and Supplementary  Drawings and general provisions of the Contract, including General and Supplementary   and general provisions of the Contract, including General and Supplementary  and general provisions of the Contract, including General and Supplementary   general provisions of the Contract, including General and Supplementary  general provisions of the Contract, including General and Supplementary   provisions of the Contract, including General and Supplementary  provisions of the Contract, including General and Supplementary   of the Contract, including General and Supplementary  of the Contract, including General and Supplementary   the Contract, including General and Supplementary  the Contract, including General and Supplementary   Contract, including General and Supplementary  Contract, including General and Supplementary   including General and Supplementary  including General and Supplementary   General and Supplementary  General and Supplementary   and Supplementary  and Supplementary   Supplementary  Supplementary  Conditions and Division 1 Specification Sections, apply to this Section.     1.2 SUMMARY A. This Section includes cartridge fuses, rated 600 V and less, for use in switches,  This Section includes cartridge fuses, rated 600 V and less, for use in switches, This Section includes cartridge fuses, rated 600 V and less, for use in switches,  Section includes cartridge fuses, rated 600 V and less, for use in switches, Section includes cartridge fuses, rated 600 V and less, for use in switches,  includes cartridge fuses, rated 600 V and less, for use in switches, includes cartridge fuses, rated 600 V and less, for use in switches,  cartridge fuses, rated 600 V and less, for use in switches, cartridge fuses, rated 600 V and less, for use in switches,  fuses, rated 600 V and less, for use in switches, fuses, rated 600 V and less, for use in switches,  rated 600 V and less, for use in switches, rated 600 V and less, for use in switches,  600 V and less, for use in switches, 600 V and less, for use in switches,  V and less, for use in switches, V and less, for use in switches,  and less, for use in switches, and less, for use in switches,  less, for use in switches, less, for use in switches,  for use in switches, for use in switches,  use in switches, use in switches,  in switches, in switches,  switches, switches, panelboards, switchboard or controllers.     1.3 SUBMITTALS A. Maintenance Data: Provide for tripping devices to include in maintenance manuals  Maintenance Data: Provide for tripping devices to include in maintenance manuals Maintenance Data: Provide for tripping devices to include in maintenance manuals  Data: Provide for tripping devices to include in maintenance manuals Data: Provide for tripping devices to include in maintenance manuals  Provide for tripping devices to include in maintenance manuals Provide for tripping devices to include in maintenance manuals  for tripping devices to include in maintenance manuals for tripping devices to include in maintenance manuals  tripping devices to include in maintenance manuals tripping devices to include in maintenance manuals  devices to include in maintenance manuals devices to include in maintenance manuals  to include in maintenance manuals to include in maintenance manuals  include in maintenance manuals include in maintenance manuals  in maintenance manuals in maintenance manuals  maintenance manuals maintenance manuals  manuals manuals specified in Division 1.     1.4 QUALITY ASSURANCE A. Source Limitations: Provide fuses from a single manufacturer. B. Comply with NEMA FU 1. C. Comply with NFPA 70.     1.5 PROJECT CONDITIONS A. Where ambient temperature to which fuses are directly exposed is less than 40 deg  Where ambient temperature to which fuses are directly exposed is less than 40 deg Where ambient temperature to which fuses are directly exposed is less than 40 deg  ambient temperature to which fuses are directly exposed is less than 40 deg ambient temperature to which fuses are directly exposed is less than 40 deg  temperature to which fuses are directly exposed is less than 40 deg temperature to which fuses are directly exposed is less than 40 deg  to which fuses are directly exposed is less than 40 deg to which fuses are directly exposed is less than 40 deg  which fuses are directly exposed is less than 40 deg which fuses are directly exposed is less than 40 deg  fuses are directly exposed is less than 40 deg fuses are directly exposed is less than 40 deg  are directly exposed is less than 40 deg are directly exposed is less than 40 deg  directly exposed is less than 40 deg directly exposed is less than 40 deg  exposed is less than 40 deg exposed is less than 40 deg  is less than 40 deg is less than 40 deg  less than 40 deg less than 40 deg  than 40 deg than 40 deg  40 deg 40 deg  deg deg F (4.4 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient  (4.4 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient (4.4 deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient  deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient deg C) or more than 100 deg F (38 deg C), apply manufacturer's ambient  C) or more than 100 deg F (38 deg C), apply manufacturer's ambient C) or more than 100 deg F (38 deg C), apply manufacturer's ambient  or more than 100 deg F (38 deg C), apply manufacturer's ambient or more than 100 deg F (38 deg C), apply manufacturer's ambient  more than 100 deg F (38 deg C), apply manufacturer's ambient more than 100 deg F (38 deg C), apply manufacturer's ambient  than 100 deg F (38 deg C), apply manufacturer's ambient than 100 deg F (38 deg C), apply manufacturer's ambient  100 deg F (38 deg C), apply manufacturer's ambient 100 deg F (38 deg C), apply manufacturer's ambient  deg F (38 deg C), apply manufacturer's ambient deg F (38 deg C), apply manufacturer's ambient  F (38 deg C), apply manufacturer's ambient F (38 deg C), apply manufacturer's ambient  (38 deg C), apply manufacturer's ambient (38 deg C), apply manufacturer's ambient  deg C), apply manufacturer's ambient deg C), apply manufacturer's ambient  C), apply manufacturer's ambient C), apply manufacturer's ambient  apply manufacturer's ambient apply manufacturer's ambient  manufacturer's ambient manufacturer's ambient  ambient ambient temperature adjustment factors to fuse ratings.     1.6 COORDINATION A. Coordinate fuse ratings with HVAC and other equipment nameplate limitations of  Coordinate fuse ratings with HVAC and other equipment nameplate limitations of Coordinate fuse ratings with HVAC and other equipment nameplate limitations of  fuse ratings with HVAC and other equipment nameplate limitations of fuse ratings with HVAC and other equipment nameplate limitations of  ratings with HVAC and other equipment nameplate limitations of ratings with HVAC and other equipment nameplate limitations of  with HVAC and other equipment nameplate limitations of with HVAC and other equipment nameplate limitations of  HVAC and other equipment nameplate limitations of HVAC and other equipment nameplate limitations of  and other equipment nameplate limitations of and other equipment nameplate limitations of  other equipment nameplate limitations of other equipment nameplate limitations of  equipment nameplate limitations of equipment nameplate limitations of  nameplate limitations of nameplate limitations of  limitations of limitations of  of of maximum fuse size.     1.7 EXTRA MATERIALS A. Furnish extra materials described below that match products installed and that are  Furnish extra materials described below that match products installed and that are Furnish extra materials described below that match products installed and that are  extra materials described below that match products installed and that are extra materials described below that match products installed and that are  materials described below that match products installed and that are materials described below that match products installed and that are  described below that match products installed and that are described below that match products installed and that are  below that match products installed and that are below that match products installed and that are  that match products installed and that are that match products installed and that are  match products installed and that are match products installed and that are  products installed and that are products installed and that are  installed and that are installed and that are  and that are and that are  that are that are  are are packaged in original cartons or containers and identified with labels describing contents.   1. Fuses: Quantity equal to 10 percent of each fuse type and size, but not fewer  1. Fuses: Quantity equal to 10 percent of each fuse type and size, but not fewer 1. Fuses: Quantity equal to 10 percent of each fuse type and size, but not fewer  Fuses: Quantity equal to 10 percent of each fuse type and size, but not fewer Fuses: Quantity equal to 10 percent of each fuse type and size, but not fewer  Quantity equal to 10 percent of each fuse type and size, but not fewer Quantity equal to 10 percent of each fuse type and size, but not fewer  equal to 10 percent of each fuse type and size, but not fewer equal to 10 percent of each fuse type and size, but not fewer  to 10 percent of each fuse type and size, but not fewer to 10 percent of each fuse type and size, but not fewer  10 percent of each fuse type and size, but not fewer 10 percent of each fuse type and size, but not fewer  percent of each fuse type and size, but not fewer percent of each fuse type and size, but not fewer  of each fuse type and size, but not fewer of each fuse type and size, but not fewer  each fuse type and size, but not fewer each fuse type and size, but not fewer  fuse type and size, but not fewer fuse type and size, but not fewer  type and size, but not fewer type and size, but not fewer  and size, but not fewer and size, but not fewer  size, but not fewer size, but not fewer  but not fewer but not fewer  not fewer not fewer  fewer fewer than three 	of  each type and size. of  each type and size.  PART 2 - PRODUCTS     2.1 MANUFACTURERS A. Manufacturers: Subject to compliance with requirements, provide products by one of  Manufacturers: Subject to compliance with requirements, provide products by one of Manufacturers: Subject to compliance with requirements, provide products by one of  Subject to compliance with requirements, provide products by one of Subject to compliance with requirements, provide products by one of  to compliance with requirements, provide products by one of to compliance with requirements, provide products by one of  compliance with requirements, provide products by one of compliance with requirements, provide products by one of  with requirements, provide products by one of with requirements, provide products by one of  requirements, provide products by one of requirements, provide products by one of  provide products by one of provide products by one of  products by one of products by one of  by one of by one of  one of one of  of of the following or equal:   1. Cooper Industries, Inc.; Bussmann Div.   2. General Electric Co.; Wiring Devices Div.   3. Tracor, Inc.; Littelfuse, Inc. Subsidiary.  PART 3 - EXECUTION     3.1 EXAMINATION A. Examine utilization equipment nameplates and installation instructions. Install fuses of  Examine utilization equipment nameplates and installation instructions. Install fuses of Examine utilization equipment nameplates and installation instructions. Install fuses of  utilization equipment nameplates and installation instructions. Install fuses of utilization equipment nameplates and installation instructions. Install fuses of  equipment nameplates and installation instructions. Install fuses of equipment nameplates and installation instructions. Install fuses of  nameplates and installation instructions. Install fuses of nameplates and installation instructions. Install fuses of  and installation instructions. Install fuses of and installation instructions. Install fuses of  installation instructions. Install fuses of installation instructions. Install fuses of  instructions. Install fuses of instructions. Install fuses of  Install fuses of Install fuses of  fuses of fuses of  of of sizes and with characteristics appropriate for each piece of equipment per 	manufacturer's recommendations. B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must  Evaluate ambient temperatures to determine if fuse rating adjustment factors must Evaluate ambient temperatures to determine if fuse rating adjustment factors must  ambient temperatures to determine if fuse rating adjustment factors must ambient temperatures to determine if fuse rating adjustment factors must  temperatures to determine if fuse rating adjustment factors must temperatures to determine if fuse rating adjustment factors must  to determine if fuse rating adjustment factors must to determine if fuse rating adjustment factors must  determine if fuse rating adjustment factors must determine if fuse rating adjustment factors must  if fuse rating adjustment factors must if fuse rating adjustment factors must  fuse rating adjustment factors must fuse rating adjustment factors must  rating adjustment factors must rating adjustment factors must  adjustment factors must adjustment factors must  factors must factors must  must must be applied 	to fuse ratings. to fuse ratings. C. Proceed with installation only after unsatisfactory conditions have been corrected.     3.2 FUSE APPLICATIONS A. Motor Branch Circuits: Class RK1, time delay. B. Service feeders: As shown on drawings     3.3 INSTALLATION A. Install fuses in fusible devices. Arrange fuses so rating information is readable  Install fuses in fusible devices. Arrange fuses so rating information is readable Install fuses in fusible devices. Arrange fuses so rating information is readable  fuses in fusible devices. Arrange fuses so rating information is readable fuses in fusible devices. Arrange fuses so rating information is readable  in fusible devices. Arrange fuses so rating information is readable in fusible devices. Arrange fuses so rating information is readable  fusible devices. Arrange fuses so rating information is readable fusible devices. Arrange fuses so rating information is readable  devices. Arrange fuses so rating information is readable devices. Arrange fuses so rating information is readable  Arrange fuses so rating information is readable Arrange fuses so rating information is readable  fuses so rating information is readable fuses so rating information is readable  so rating information is readable so rating information is readable  rating information is readable rating information is readable  information is readable information is readable  is readable is readable  readable readable without removing fuse.     3.4 IDENTIFICATION A. Install labels indicating fuse replacement information on inside door of each fused  Install labels indicating fuse replacement information on inside door of each fused Install labels indicating fuse replacement information on inside door of each fused  labels indicating fuse replacement information on inside door of each fused labels indicating fuse replacement information on inside door of each fused  indicating fuse replacement information on inside door of each fused indicating fuse replacement information on inside door of each fused  fuse replacement information on inside door of each fused fuse replacement information on inside door of each fused  replacement information on inside door of each fused replacement information on inside door of each fused  information on inside door of each fused information on inside door of each fused  on inside door of each fused on inside door of each fused  inside door of each fused inside door of each fused  door of each fused door of each fused  of each fused of each fused  each fused each fused  fused fused switch. END OF SECTION  SECTION 16511 - INTERIOR LIGHTING  PART 1 - GENERAL PART 1 - GENERAL     1.1 RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and Supplementary   Drawings and general provisions of the Contract, including General and Supplementary  Drawings and general provisions of the Contract, including General and Supplementary   and general provisions of the Contract, including General and Supplementary  and general provisions of the Contract, including General and Supplementary   general provisions of the Contract, including General and Supplementary  general provisions of the Contract, including General and Supplementary   provisions of the Contract, including General and Supplementary  provisions of the Contract, including General and Supplementary   of the Contract, including General and Supplementary  of the Contract, including General and Supplementary   the Contract, including General and Supplementary  the Contract, including General and Supplementary   Contract, including General and Supplementary  Contract, including General and Supplementary   including General and Supplementary  including General and Supplementary   General and Supplementary  General and Supplementary   and Supplementary  and Supplementary   Supplementary  Supplementary  Conditions and Related Specification Sections, apply to this Section.     1.2 SUMMARY A. This Section includes interior lighting fixtures lamps, ballasts, emergency lighting  This Section includes interior lighting fixtures lamps, ballasts, emergency lighting This Section includes interior lighting fixtures lamps, ballasts, emergency lighting  Section includes interior lighting fixtures lamps, ballasts, emergency lighting Section includes interior lighting fixtures lamps, ballasts, emergency lighting  includes interior lighting fixtures lamps, ballasts, emergency lighting includes interior lighting fixtures lamps, ballasts, emergency lighting  interior lighting fixtures lamps, ballasts, emergency lighting interior lighting fixtures lamps, ballasts, emergency lighting  lighting fixtures lamps, ballasts, emergency lighting lighting fixtures lamps, ballasts, emergency lighting  fixtures lamps, ballasts, emergency lighting fixtures lamps, ballasts, emergency lighting  lamps, ballasts, emergency lighting lamps, ballasts, emergency lighting  ballasts, emergency lighting ballasts, emergency lighting  emergency lighting emergency lighting  lighting lighting units, and 	accessories. accessories.     1.3 SUBMITTALS A. Product Data: For each type of lighting fixture indicated, arranged in order of fixture   Product Data: For each type of lighting fixture indicated, arranged in order of fixture  Product Data: For each type of lighting fixture indicated, arranged in order of fixture   Data: For each type of lighting fixture indicated, arranged in order of fixture  Data: For each type of lighting fixture indicated, arranged in order of fixture   For each type of lighting fixture indicated, arranged in order of fixture  For each type of lighting fixture indicated, arranged in order of fixture   each type of lighting fixture indicated, arranged in order of fixture  each type of lighting fixture indicated, arranged in order of fixture   type of lighting fixture indicated, arranged in order of fixture  type of lighting fixture indicated, arranged in order of fixture   of lighting fixture indicated, arranged in order of fixture  of lighting fixture indicated, arranged in order of fixture   lighting fixture indicated, arranged in order of fixture  lighting fixture indicated, arranged in order of fixture   fixture indicated, arranged in order of fixture  fixture indicated, arranged in order of fixture   indicated, arranged in order of fixture  indicated, arranged in order of fixture   arranged in order of fixture  arranged in order of fixture   in order of fixture  in order of fixture   order of fixture  order of fixture   of fixture  of fixture   fixture  fixture  designation. Include manufacturers published information.     1.6 EXTRA MATERIALS A. Furnish extra materials described below that match products installed and that are  Furnish extra materials described below that match products installed and that are Furnish extra materials described below that match products installed and that are  extra materials described below that match products installed and that are extra materials described below that match products installed and that are  materials described below that match products installed and that are materials described below that match products installed and that are  described below that match products installed and that are described below that match products installed and that are  below that match products installed and that are below that match products installed and that are  that match products installed and that are that match products installed and that are  match products installed and that are match products installed and that are  products installed and that are products installed and that are  installed and that are installed and that are  and that are and that are  that are that are  are are packaged with protective covering for storage and identified with labels describing  with protective covering for storage and identified with labels describing with protective covering for storage and identified with labels describing  protective covering for storage and identified with labels describing protective covering for storage and identified with labels describing  covering for storage and identified with labels describing covering for storage and identified with labels describing  for storage and identified with labels describing for storage and identified with labels describing  storage and identified with labels describing storage and identified with labels describing  and identified with labels describing and identified with labels describing  identified with labels describing identified with labels describing  with labels describing with labels describing  labels describing labels describing  describing describing contents.   1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least five  1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least five 1. Lamps: 10 for every 100 of each type and rating installed. Furnish at least five  Lamps: 10 for every 100 of each type and rating installed. Furnish at least five Lamps: 10 for every 100 of each type and rating installed. Furnish at least five  10 for every 100 of each type and rating installed. Furnish at least five 10 for every 100 of each type and rating installed. Furnish at least five  for every 100 of each type and rating installed. Furnish at least five for every 100 of each type and rating installed. Furnish at least five  every 100 of each type and rating installed. Furnish at least five every 100 of each type and rating installed. Furnish at least five  100 of each type and rating installed. Furnish at least five 100 of each type and rating installed. Furnish at least five  of each type and rating installed. Furnish at least five of each type and rating installed. Furnish at least five  each type and rating installed. Furnish at least five each type and rating installed. Furnish at least five  type and rating installed. Furnish at least five type and rating installed. Furnish at least five  and rating installed. Furnish at least five and rating installed. Furnish at least five  rating installed. Furnish at least five rating installed. Furnish at least five  installed. Furnish at least five installed. Furnish at least five  Furnish at least five Furnish at least five  at least five at least five  least five least five  five five   of each type.   2. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed.  2. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed. 2. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed.  Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed. Plastic Diffusers and Lenses: 1 for every 100 of each type and rating installed.  Diffusers and Lenses: 1 for every 100 of each type and rating installed. Diffusers and Lenses: 1 for every 100 of each type and rating installed.  and Lenses: 1 for every 100 of each type and rating installed. and Lenses: 1 for every 100 of each type and rating installed.  Lenses: 1 for every 100 of each type and rating installed. Lenses: 1 for every 100 of each type and rating installed.  1 for every 100 of each type and rating installed. 1 for every 100 of each type and rating installed.  for every 100 of each type and rating installed. for every 100 of each type and rating installed.  every 100 of each type and rating installed. every 100 of each type and rating installed.  100 of each type and rating installed. 100 of each type and rating installed.  of each type and rating installed. of each type and rating installed.  each type and rating installed. each type and rating installed.  type and rating installed. type and rating installed.  and rating installed. and rating installed.  rating installed. rating installed.  installed. installed.   Furnish at least two of each type.  PART 2 - PRODUCTS     2.1 MANUFACTURERS A. Available Products: Subject to compliance with requirements, products that may be   Available Products: Subject to compliance with requirements, products that may be  Available Products: Subject to compliance with requirements, products that may be   Products: Subject to compliance with requirements, products that may be  Products: Subject to compliance with requirements, products that may be   Subject to compliance with requirements, products that may be  Subject to compliance with requirements, products that may be   to compliance with requirements, products that may be  to compliance with requirements, products that may be   compliance with requirements, products that may be  compliance with requirements, products that may be   with requirements, products that may be  with requirements, products that may be   requirements, products that may be  requirements, products that may be   products that may be  products that may be   that may be  that may be   may be  may be   be  be  incorporated into the Work include, but are not limited to, the products indicated in the  into the Work include, but are not limited to, the products indicated in the into the Work include, but are not limited to, the products indicated in the  the Work include, but are not limited to, the products indicated in the the Work include, but are not limited to, the products indicated in the  Work include, but are not limited to, the products indicated in the Work include, but are not limited to, the products indicated in the  include, but are not limited to, the products indicated in the include, but are not limited to, the products indicated in the  but are not limited to, the products indicated in the but are not limited to, the products indicated in the  are not limited to, the products indicated in the are not limited to, the products indicated in the  not limited to, the products indicated in the not limited to, the products indicated in the  limited to, the products indicated in the limited to, the products indicated in the  to, the products indicated in the to, the products indicated in the  the products indicated in the the products indicated in the  products indicated in the products indicated in the  indicated in the indicated in the  in the in the  the the Interior Lighting Fixture Schedule on the drawings.     2.2 FIXTURES AND FIXTURE COMPONENTS, GENERAL A. Sheet Metal Components: Steel, unless otherwise indicated. Form and support to  Sheet Metal Components: Steel, unless otherwise indicated. Form and support to Sheet Metal Components: Steel, unless otherwise indicated. Form and support to  Metal Components: Steel, unless otherwise indicated. Form and support to Metal Components: Steel, unless otherwise indicated. Form and support to  Components: Steel, unless otherwise indicated. Form and support to Components: Steel, unless otherwise indicated. Form and support to  Steel, unless otherwise indicated. Form and support to Steel, unless otherwise indicated. Form and support to  unless otherwise indicated. Form and support to unless otherwise indicated. Form and support to  otherwise indicated. Form and support to otherwise indicated. Form and support to  indicated. Form and support to indicated. Form and support to  Form and support to Form and support to  and support to and support to  support to support to  to to prevent warping and sagging. B. Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage  Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage  Frames, and Other Internal Access: Smooth operating, free from light leakage Frames, and Other Internal Access: Smooth operating, free from light leakage  and Other Internal Access: Smooth operating, free from light leakage and Other Internal Access: Smooth operating, free from light leakage  Other Internal Access: Smooth operating, free from light leakage Other Internal Access: Smooth operating, free from light leakage  Internal Access: Smooth operating, free from light leakage Internal Access: Smooth operating, free from light leakage  Access: Smooth operating, free from light leakage Access: Smooth operating, free from light leakage  Smooth operating, free from light leakage Smooth operating, free from light leakage  operating, free from light leakage operating, free from light leakage  free from light leakage free from light leakage  from light leakage from light leakage  light leakage light leakage  leakage leakage under operating conditions, and arranged to permit relamping without use of tools. C. Reflecting Surfaces:  Minimum reflectance as follows, unless otherwise indicated:   1. White Surfaces:  85 percent.   2. Specular Surfaces: 83 percent.   3. Diffusing Specular Surfaces: 75 percent.   4. Laminated Silver Metallized Film: 90 percent. D. Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed  Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed  Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or annealed  Covers, and Globes: 100 percent virgin acrylic plastic or annealed Covers, and Globes: 100 percent virgin acrylic plastic or annealed  and Globes: 100 percent virgin acrylic plastic or annealed and Globes: 100 percent virgin acrylic plastic or annealed  Globes: 100 percent virgin acrylic plastic or annealed Globes: 100 percent virgin acrylic plastic or annealed  100 percent virgin acrylic plastic or annealed 100 percent virgin acrylic plastic or annealed  percent virgin acrylic plastic or annealed percent virgin acrylic plastic or annealed  virgin acrylic plastic or annealed virgin acrylic plastic or annealed  acrylic plastic or annealed acrylic plastic or annealed  plastic or annealed plastic or annealed  or annealed or annealed  annealed annealed crystal glass, unless otherwise indicated.     2.3 FLUORESCENT LAMP BALLASTS A. General Requirements: Unless otherwise indicated, features include the following:   1. Designed for type and quantity of lamps indicated at full light output.   2. Total Harmonic Distortion Rating: Less than 20 percent unless otherwise noted   3. Sound Rating: A. B. Ballasts for Compact Lamps: Unless otherwise indicated, additional features include  Ballasts for Compact Lamps: Unless otherwise indicated, additional features include Ballasts for Compact Lamps: Unless otherwise indicated, additional features include  for Compact Lamps: Unless otherwise indicated, additional features include for Compact Lamps: Unless otherwise indicated, additional features include  Compact Lamps: Unless otherwise indicated, additional features include Compact Lamps: Unless otherwise indicated, additional features include  Lamps: Unless otherwise indicated, additional features include Lamps: Unless otherwise indicated, additional features include  Unless otherwise indicated, additional features include Unless otherwise indicated, additional features include  otherwise indicated, additional features include otherwise indicated, additional features include  indicated, additional features include indicated, additional features include  additional features include additional features include  features include features include  include include the following:   1. Type: Electronic   2. Power Factor: 90 percent, minimum.   3. Operating Frequency: 20 kHz or higher.   4. Flicker:  Less than 5 percent.   5. Lamp Current Crest Factor:  Less than 1.7.   6. Transient Protection:  Comply with IEEE C62.41 for Category A1 locations. C. Ballasts for Dimmer-Controlled Fixtures: Comply with general and fixture-related  Ballasts for Dimmer-Controlled Fixtures: Comply with general and fixture-related Ballasts for Dimmer-Controlled Fixtures: Comply with general and fixture-related  for Dimmer-Controlled Fixtures: Comply with general and fixture-related for Dimmer-Controlled Fixtures: Comply with general and fixture-related  Dimmer-Controlled Fixtures: Comply with general and fixture-related Dimmer-Controlled Fixtures: Comply with general and fixture-related  Fixtures: Comply with general and fixture-related Fixtures: Comply with general and fixture-related  Comply with general and fixture-related Comply with general and fixture-related  with general and fixture-related with general and fixture-related  general and fixture-related general and fixture-related  and fixture-related and fixture-related  fixture-related fixture-related requirements above for electronic ballasts.   1. Compatibility: Certified by manufacturer for use with specific dimming system  1. Compatibility: Certified by manufacturer for use with specific dimming system 1. Compatibility: Certified by manufacturer for use with specific dimming system  Compatibility: Certified by manufacturer for use with specific dimming system Compatibility: Certified by manufacturer for use with specific dimming system  Certified by manufacturer for use with specific dimming system Certified by manufacturer for use with specific dimming system  by manufacturer for use with specific dimming system by manufacturer for use with specific dimming system  manufacturer for use with specific dimming system manufacturer for use with specific dimming system  for use with specific dimming system for use with specific dimming system  use with specific dimming system use with specific dimming system  with specific dimming system with specific dimming system  specific dimming system specific dimming system  dimming system dimming system  system system   indicated for use with each dimming ballast.     2.4 HIGH INTENSITY DISCHARGE (HID) FIXTURE BALLASTS A. Type:   1. 320W, 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency  1. 320W, 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency 1. 320W, 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency  320W, 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency 320W, 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency  350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency 350W, and 400W Metal Halide Lamps: Electronic multivolt with an efficiency  and 400W Metal Halide Lamps: Electronic multivolt with an efficiency and 400W Metal Halide Lamps: Electronic multivolt with an efficiency  400W Metal Halide Lamps: Electronic multivolt with an efficiency 400W Metal Halide Lamps: Electronic multivolt with an efficiency  Metal Halide Lamps: Electronic multivolt with an efficiency Metal Halide Lamps: Electronic multivolt with an efficiency  Halide Lamps: Electronic multivolt with an efficiency Halide Lamps: Electronic multivolt with an efficiency  Lamps: Electronic multivolt with an efficiency Lamps: Electronic multivolt with an efficiency  Electronic multivolt with an efficiency Electronic multivolt with an efficiency  multivolt with an efficiency multivolt with an efficiency  with an efficiency with an efficiency  an efficiency an efficiency  efficiency efficiency   of at least 93% at full lamp output. Starting current shall be less than operating  of at least 93% at full lamp output. Starting current shall be less than operating of at least 93% at full lamp output. Starting current shall be less than operating  at least 93% at full lamp output. Starting current shall be less than operating at least 93% at full lamp output. Starting current shall be less than operating  least 93% at full lamp output. Starting current shall be less than operating least 93% at full lamp output. Starting current shall be less than operating  93% at full lamp output. Starting current shall be less than operating 93% at full lamp output. Starting current shall be less than operating  at full lamp output. Starting current shall be less than operating at full lamp output. Starting current shall be less than operating  full lamp output. Starting current shall be less than operating full lamp output. Starting current shall be less than operating  lamp output. Starting current shall be less than operating lamp output. Starting current shall be less than operating  output. Starting current shall be less than operating output. Starting current shall be less than operating  Starting current shall be less than operating Starting current shall be less than operating  current shall be less than operating current shall be less than operating  shall be less than operating shall be less than operating  be less than operating be less than operating  less than operating less than operating  than operating than operating  operating operating   current. Where indicated on the drawings, ballasts shall be dimmable to 50% using  current. Where indicated on the drawings, ballasts shall be dimmable to 50% using current. Where indicated on the drawings, ballasts shall be dimmable to 50% using  Where indicated on the drawings, ballasts shall be dimmable to 50% using Where indicated on the drawings, ballasts shall be dimmable to 50% using  indicated on the drawings, ballasts shall be dimmable to 50% using indicated on the drawings, ballasts shall be dimmable to 50% using  on the drawings, ballasts shall be dimmable to 50% using on the drawings, ballasts shall be dimmable to 50% using  the drawings, ballasts shall be dimmable to 50% using the drawings, ballasts shall be dimmable to 50% using  drawings, ballasts shall be dimmable to 50% using drawings, ballasts shall be dimmable to 50% using  ballasts shall be dimmable to 50% using ballasts shall be dimmable to 50% using  shall be dimmable to 50% using shall be dimmable to 50% using  be dimmable to 50% using be dimmable to 50% using  dimmable to 50% using dimmable to 50% using  to 50% using to 50% using  50% using 50% using  using using   standard 0 - 10 Volt DC controls.   2. High Pressure Sodium and Metal Halide Lamps (except as listed in #1 above):  2. High Pressure Sodium and Metal Halide Lamps (except as listed in #1 above): 2. High Pressure Sodium and Metal Halide Lamps (except as listed in #1 above):  High Pressure Sodium and Metal Halide Lamps (except as listed in #1 above): High Pressure Sodium and Metal Halide Lamps (except as listed in #1 above):  Pressure Sodium and Metal Halide Lamps (except as listed in #1 above): Pressure Sodium and Metal Halide Lamps (except as listed in #1 above):  Sodium and Metal Halide Lamps (except as listed in #1 above): Sodium and Metal Halide Lamps (except as listed in #1 above):  and Metal Halide Lamps (except as listed in #1 above): and Metal Halide Lamps (except as listed in #1 above):  Metal Halide Lamps (except as listed in #1 above): Metal Halide Lamps (except as listed in #1 above):  Halide Lamps (except as listed in #1 above): Halide Lamps (except as listed in #1 above):  Lamps (except as listed in #1 above): Lamps (except as listed in #1 above):  (except as listed in #1 above): (except as listed in #1 above):  as listed in #1 above): as listed in #1 above):  listed in #1 above): listed in #1 above):  in #1 above): in #1 above):  #1 above): #1 above):  above): above):   Constant wattage autotransformer or regulating high-power-factor type, unless  Constant wattage autotransformer or regulating high-power-factor type, unless Constant wattage autotransformer or regulating high-power-factor type, unless  wattage autotransformer or regulating high-power-factor type, unless wattage autotransformer or regulating high-power-factor type, unless  autotransformer or regulating high-power-factor type, unless autotransformer or regulating high-power-factor type, unless  or regulating high-power-factor type, unless or regulating high-power-factor type, unless  regulating high-power-factor type, unless regulating high-power-factor type, unless  high-power-factor type, unless high-power-factor type, unless  type, unless type, unless  unless unless   indicated otherwise.     2.5 LED LUMINAIRES A. General Requirements:   1. All fixtures shall be UL listed and manufactured in strict accordance with the  1. All fixtures shall be UL listed and manufactured in strict accordance with the 1. All fixtures shall be UL listed and manufactured in strict accordance with the  All fixtures shall be UL listed and manufactured in strict accordance with the All fixtures shall be UL listed and manufactured in strict accordance with the  fixtures shall be UL listed and manufactured in strict accordance with the fixtures shall be UL listed and manufactured in strict accordance with the  shall be UL listed and manufactured in strict accordance with the shall be UL listed and manufactured in strict accordance with the  be UL listed and manufactured in strict accordance with the be UL listed and manufactured in strict accordance with the  UL listed and manufactured in strict accordance with the UL listed and manufactured in strict accordance with the  listed and manufactured in strict accordance with the listed and manufactured in strict accordance with the  and manufactured in strict accordance with the and manufactured in strict accordance with the  manufactured in strict accordance with the manufactured in strict accordance with the  in strict accordance with the in strict accordance with the  strict accordance with the strict accordance with the  accordance with the accordance with the  with the with the  the the   appropriate and current requirements of the "Standards for Safety" to UL 8750 or  appropriate and current requirements of the "Standards for Safety" to UL 8750 or appropriate and current requirements of the "Standards for Safety" to UL 8750 or  and current requirements of the "Standards for Safety" to UL 8750 or and current requirements of the "Standards for Safety" to UL 8750 or  current requirements of the "Standards for Safety" to UL 8750 or current requirements of the "Standards for Safety" to UL 8750 or  requirements of the "Standards for Safety" to UL 8750 or requirements of the "Standards for Safety" to UL 8750 or  of the "Standards for Safety" to UL 8750 or of the "Standards for Safety" to UL 8750 or  the "Standards for Safety" to UL 8750 or the "Standards for Safety" to UL 8750 or  "Standards for Safety" to UL 8750 or "Standards for Safety" to UL 8750 or  for Safety" to UL 8750 or for Safety" to UL 8750 or  Safety" to UL 8750 or Safety" to UL 8750 or  to UL 8750 or to UL 8750 or  UL 8750 or UL 8750 or  8750 or 8750 or  or or   others as they may be applicable.   2. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  2. Each luminaire shall consist of an assembly that utilizes LEDs as the light source. 2. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  Each luminaire shall consist of an assembly that utilizes LEDs as the light source. Each luminaire shall consist of an assembly that utilizes LEDs as the light source.  luminaire shall consist of an assembly that utilizes LEDs as the light source. luminaire shall consist of an assembly that utilizes LEDs as the light source.  shall consist of an assembly that utilizes LEDs as the light source. shall consist of an assembly that utilizes LEDs as the light source.  consist of an assembly that utilizes LEDs as the light source. consist of an assembly that utilizes LEDs as the light source.  of an assembly that utilizes LEDs as the light source. of an assembly that utilizes LEDs as the light source.  an assembly that utilizes LEDs as the light source. an assembly that utilizes LEDs as the light source.  assembly that utilizes LEDs as the light source. assembly that utilizes LEDs as the light source.  that utilizes LEDs as the light source. that utilizes LEDs as the light source.  utilizes LEDs as the light source. utilizes LEDs as the light source.  LEDs as the light source. LEDs as the light source.  as the light source. as the light source.  the light source. the light source.  light source. light source.  source. source.   In addition, a complete luminaire shall consist of a housing, LED array, and  In addition, a complete luminaire shall consist of a housing, LED array, and In addition, a complete luminaire shall consist of a housing, LED array, and  addition, a complete luminaire shall consist of a housing, LED array, and addition, a complete luminaire shall consist of a housing, LED array, and  a complete luminaire shall consist of a housing, LED array, and a complete luminaire shall consist of a housing, LED array, and  complete luminaire shall consist of a housing, LED array, and complete luminaire shall consist of a housing, LED array, and  luminaire shall consist of a housing, LED array, and luminaire shall consist of a housing, LED array, and  shall consist of a housing, LED array, and shall consist of a housing, LED array, and  consist of a housing, LED array, and consist of a housing, LED array, and  of a housing, LED array, and of a housing, LED array, and  a housing, LED array, and a housing, LED array, and  housing, LED array, and housing, LED array, and  LED array, and LED array, and  array, and array, and  and and   electronic driver (power supply) and integral controls as specified.   3. Each luminaire shall be designed for a minimum operational life of 50,000 hours.  3. Each luminaire shall be designed for a minimum operational life of 50,000 hours. 3. Each luminaire shall be designed for a minimum operational life of 50,000 hours.  Each luminaire shall be designed for a minimum operational life of 50,000 hours. Each luminaire shall be designed for a minimum operational life of 50,000 hours.  luminaire shall be designed for a minimum operational life of 50,000 hours. luminaire shall be designed for a minimum operational life of 50,000 hours.  shall be designed for a minimum operational life of 50,000 hours. shall be designed for a minimum operational life of 50,000 hours.  be designed for a minimum operational life of 50,000 hours. be designed for a minimum operational life of 50,000 hours.  designed for a minimum operational life of 50,000 hours. designed for a minimum operational life of 50,000 hours.  for a minimum operational life of 50,000 hours. for a minimum operational life of 50,000 hours.  a minimum operational life of 50,000 hours. a minimum operational life of 50,000 hours.  minimum operational life of 50,000 hours. minimum operational life of 50,000 hours.  operational life of 50,000 hours. operational life of 50,000 hours.  life of 50,000 hours. life of 50,000 hours.  of 50,000 hours. of 50,000 hours.  50,000 hours. 50,000 hours.  hours. hours.   Operating range shall be from 0 to +25 degree C.   4. The individual LEDs shall be connected such that a catastrophic loss or failure of  4. The individual LEDs shall be connected such that a catastrophic loss or failure of 4. The individual LEDs shall be connected such that a catastrophic loss or failure of  The individual LEDs shall be connected such that a catastrophic loss or failure of The individual LEDs shall be connected such that a catastrophic loss or failure of  individual LEDs shall be connected such that a catastrophic loss or failure of individual LEDs shall be connected such that a catastrophic loss or failure of  LEDs shall be connected such that a catastrophic loss or failure of LEDs shall be connected such that a catastrophic loss or failure of  shall be connected such that a catastrophic loss or failure of shall be connected such that a catastrophic loss or failure of  be connected such that a catastrophic loss or failure of be connected such that a catastrophic loss or failure of  connected such that a catastrophic loss or failure of connected such that a catastrophic loss or failure of  such that a catastrophic loss or failure of such that a catastrophic loss or failure of  that a catastrophic loss or failure of that a catastrophic loss or failure of  a catastrophic loss or failure of a catastrophic loss or failure of  catastrophic loss or failure of catastrophic loss or failure of  loss or failure of loss or failure of  or failure of or failure of  failure of failure of  of of   one LED will not result in the loss of the entire luminaire.   5. LED boards shall be suitable for field maintenance or service with quick 	  disconnect plugs from below the ceiling. B. Technical Requirements:   1. Power Consumption: Maximum power consumption of +/- 5%%% when operating  1. Power Consumption: Maximum power consumption of +/- 5%%% when operating 1. Power Consumption: Maximum power consumption of +/- 5%%% when operating  Power Consumption: Maximum power consumption of +/- 5%%% when operating Power Consumption: Maximum power consumption of +/- 5%%% when operating  Consumption: Maximum power consumption of +/- 5%%% when operating Consumption: Maximum power consumption of +/- 5%%% when operating  Maximum power consumption of +/- 5%%% when operating Maximum power consumption of +/- 5%%% when operating  power consumption of +/- 5%%% when operating power consumption of +/- 5%%% when operating  consumption of +/- 5%%% when operating consumption of +/- 5%%% when operating  of +/- 5%%% when operating of +/- 5%%% when operating  +/- 5%%% when operating +/- 5%%% when operating  5%%% when operating 5%%% when operating  when operating when operating  operating operating   between 120V - 277V (or 346V).   2. Operational Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  2. Operational Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC 2. Operational Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  Operational Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC Operational Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC Voltage: The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC The luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  luminaire shall operate from a 50 or 60 HZ +/-3HZ AC luminaire shall operate from a 50 or 60 HZ +/-3HZ AC  shall operate from a 50 or 60 HZ +/-3HZ AC shall operate from a 50 or 60 HZ +/-3HZ AC  operate from a 50 or 60 HZ +/-3HZ AC operate from a 50 or 60 HZ +/-3HZ AC  from a 50 or 60 HZ +/-3HZ AC from a 50 or 60 HZ +/-3HZ AC  a 50 or 60 HZ +/-3HZ AC a 50 or 60 HZ +/-3HZ AC  50 or 60 HZ +/-3HZ AC 50 or 60 HZ +/-3HZ AC  or 60 HZ +/-3HZ AC or 60 HZ +/-3HZ AC  60 HZ +/-3HZ AC 60 HZ +/-3HZ AC  HZ +/-3HZ AC HZ +/-3HZ AC  +/-3HZ AC +/-3HZ AC  AC AC   line over a voltage range from 120VAC to 277VAC. The fluctuations of line voltage  line over a voltage range from 120VAC to 277VAC. The fluctuations of line voltage line over a voltage range from 120VAC to 277VAC. The fluctuations of line voltage  over a voltage range from 120VAC to 277VAC. The fluctuations of line voltage over a voltage range from 120VAC to 277VAC. The fluctuations of line voltage  a voltage range from 120VAC to 277VAC. The fluctuations of line voltage a voltage range from 120VAC to 277VAC. The fluctuations of line voltage  voltage range from 120VAC to 277VAC. The fluctuations of line voltage voltage range from 120VAC to 277VAC. The fluctuations of line voltage  range from 120VAC to 277VAC. The fluctuations of line voltage range from 120VAC to 277VAC. The fluctuations of line voltage  from 120VAC to 277VAC. The fluctuations of line voltage from 120VAC to 277VAC. The fluctuations of line voltage  120VAC to 277VAC. The fluctuations of line voltage 120VAC to 277VAC. The fluctuations of line voltage  to 277VAC. The fluctuations of line voltage to 277VAC. The fluctuations of line voltage  277VAC. The fluctuations of line voltage 277VAC. The fluctuations of line voltage  The fluctuations of line voltage The fluctuations of line voltage  fluctuations of line voltage fluctuations of line voltage  of line voltage of line voltage  line voltage line voltage  voltage voltage   shall have no visible effect on the luminous output.   3. Power Factor: The luminaire shall have a power factor of 90%%% or greater at all  3. Power Factor: The luminaire shall have a power factor of 90%%% or greater at all 3. Power Factor: The luminaire shall have a power factor of 90%%% or greater at all  Power Factor: The luminaire shall have a power factor of 90%%% or greater at all Power Factor: The luminaire shall have a power factor of 90%%% or greater at all  Factor: The luminaire shall have a power factor of 90%%% or greater at all Factor: The luminaire shall have a power factor of 90%%% or greater at all  The luminaire shall have a power factor of 90%%% or greater at all The luminaire shall have a power factor of 90%%% or greater at all  luminaire shall have a power factor of 90%%% or greater at all luminaire shall have a power factor of 90%%% or greater at all  shall have a power factor of 90%%% or greater at all shall have a power factor of 90%%% or greater at all  have a power factor of 90%%% or greater at all have a power factor of 90%%% or greater at all  a power factor of 90%%% or greater at all a power factor of 90%%% or greater at all  power factor of 90%%% or greater at all power factor of 90%%% or greater at all  factor of 90%%% or greater at all factor of 90%%% or greater at all  of 90%%% or greater at all of 90%%% or greater at all  90%%% or greater at all 90%%% or greater at all  or greater at all or greater at all  greater at all greater at all  at all at all  all all   standard operating voltages and full luminaire output.   4. THD: Total hormonic distortion (current and voltage) induced into an AC power line  4. THD: Total hormonic distortion (current and voltage) induced into an AC power line 4. THD: Total hormonic distortion (current and voltage) induced into an AC power line  THD: Total hormonic distortion (current and voltage) induced into an AC power line THD: Total hormonic distortion (current and voltage) induced into an AC power line  Total hormonic distortion (current and voltage) induced into an AC power line Total hormonic distortion (current and voltage) induced into an AC power line  hormonic distortion (current and voltage) induced into an AC power line hormonic distortion (current and voltage) induced into an AC power line  distortion (current and voltage) induced into an AC power line distortion (current and voltage) induced into an AC power line  (current and voltage) induced into an AC power line (current and voltage) induced into an AC power line  and voltage) induced into an AC power line and voltage) induced into an AC power line  voltage) induced into an AC power line voltage) induced into an AC power line  induced into an AC power line induced into an AC power line  into an AC power line into an AC power line  an AC power line an AC power line  AC power line AC power line  power line power line  line line   by a luminaire shall not exceed 20%%% at any standard input voltage.   5. Surge Suppression: The luminaire shall include surge suppression to withstand high  5. Surge Suppression: The luminaire shall include surge suppression to withstand high 5. Surge Suppression: The luminaire shall include surge suppression to withstand high  Surge Suppression: The luminaire shall include surge suppression to withstand high Surge Suppression: The luminaire shall include surge suppression to withstand high  Suppression: The luminaire shall include surge suppression to withstand high Suppression: The luminaire shall include surge suppression to withstand high  The luminaire shall include surge suppression to withstand high The luminaire shall include surge suppression to withstand high  luminaire shall include surge suppression to withstand high luminaire shall include surge suppression to withstand high  shall include surge suppression to withstand high shall include surge suppression to withstand high  include surge suppression to withstand high include surge suppression to withstand high  surge suppression to withstand high surge suppression to withstand high  suppression to withstand high suppression to withstand high  to withstand high to withstand high  withstand high withstand high  high high   repitition noise and other interference. Surge suppression shall comply with the  repitition noise and other interference. Surge suppression shall comply with the repitition noise and other interference. Surge suppression shall comply with the  noise and other interference. Surge suppression shall comply with the noise and other interference. Surge suppression shall comply with the  and other interference. Surge suppression shall comply with the and other interference. Surge suppression shall comply with the  other interference. Surge suppression shall comply with the other interference. Surge suppression shall comply with the  interference. Surge suppression shall comply with the interference. Surge suppression shall comply with the  Surge suppression shall comply with the Surge suppression shall comply with the  suppression shall comply with the suppression shall comply with the  shall comply with the shall comply with the  comply with the comply with the  with the with the  the the   requirements of ANSI/IEEE C62.41.   6. Driver: AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver  6. Driver: AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver 6. Driver: AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver  Driver: AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver Driver: AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver  AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver AccuDrive, 120-277 volt, UL listed and certified, sound rated A+. Driver  120-277 volt, UL listed and certified, sound rated A+. Driver 120-277 volt, UL listed and certified, sound rated A+. Driver  volt, UL listed and certified, sound rated A+. Driver volt, UL listed and certified, sound rated A+. Driver  UL listed and certified, sound rated A+. Driver UL listed and certified, sound rated A+. Driver  listed and certified, sound rated A+. Driver listed and certified, sound rated A+. Driver  and certified, sound rated A+. Driver and certified, sound rated A+. Driver  certified, sound rated A+. Driver certified, sound rated A+. Driver  sound rated A+. Driver sound rated A+. Driver  rated A+. Driver rated A+. Driver  A+. Driver A+. Driver  Driver Driver   shall be greater than 80%%% efficient at full load across all input voltages. Driver  shall be greater than 80%%% efficient at full load across all input voltages. Driver shall be greater than 80%%% efficient at full load across all input voltages. Driver  be greater than 80%%% efficient at full load across all input voltages. Driver be greater than 80%%% efficient at full load across all input voltages. Driver  greater than 80%%% efficient at full load across all input voltages. Driver greater than 80%%% efficient at full load across all input voltages. Driver  than 80%%% efficient at full load across all input voltages. Driver than 80%%% efficient at full load across all input voltages. Driver  80%%% efficient at full load across all input voltages. Driver 80%%% efficient at full load across all input voltages. Driver  efficient at full load across all input voltages. Driver efficient at full load across all input voltages. Driver  at full load across all input voltages. Driver at full load across all input voltages. Driver  full load across all input voltages. Driver full load across all input voltages. Driver  load across all input voltages. Driver load across all input voltages. Driver  across all input voltages. Driver across all input voltages. Driver  all input voltages. Driver all input voltages. Driver  input voltages. Driver input voltages. Driver  voltages. Driver voltages. Driver  Driver Driver   shall be suitable for full-range dimming. The luminaire shall be capable of 	   continuous dimming without perceivable flicker. C. Photometric Requirements:   1. Light Output: The minimum initial lumen output shall be as measured by IESNA  1. Light Output: The minimum initial lumen output shall be as measured by IESNA 1. Light Output: The minimum initial lumen output shall be as measured by IESNA  Light Output: The minimum initial lumen output shall be as measured by IESNA Light Output: The minimum initial lumen output shall be as measured by IESNA  Output: The minimum initial lumen output shall be as measured by IESNA Output: The minimum initial lumen output shall be as measured by IESNA  The minimum initial lumen output shall be as measured by IESNA The minimum initial lumen output shall be as measured by IESNA  minimum initial lumen output shall be as measured by IESNA minimum initial lumen output shall be as measured by IESNA  initial lumen output shall be as measured by IESNA initial lumen output shall be as measured by IESNA  lumen output shall be as measured by IESNA lumen output shall be as measured by IESNA  output shall be as measured by IESNA output shall be as measured by IESNA  shall be as measured by IESNA shall be as measured by IESNA  be as measured by IESNA be as measured by IESNA  as measured by IESNA as measured by IESNA  measured by IESNA measured by IESNA  by IESNA by IESNA  IESNA IESNA   Standard LM-79-08.   2. Correlated Color Temperature (CCT) shall be as scheduled.   3. The color rendition index (CRI) shall be 80 or greater. D. Physical Requirements:   1. The luminaire shall be a single, self-contained device, not requiring onsite  1. The luminaire shall be a single, self-contained device, not requiring onsite 1. The luminaire shall be a single, self-contained device, not requiring onsite  The luminaire shall be a single, self-contained device, not requiring onsite The luminaire shall be a single, self-contained device, not requiring onsite  luminaire shall be a single, self-contained device, not requiring onsite luminaire shall be a single, self-contained device, not requiring onsite  shall be a single, self-contained device, not requiring onsite shall be a single, self-contained device, not requiring onsite  be a single, self-contained device, not requiring onsite be a single, self-contained device, not requiring onsite  a single, self-contained device, not requiring onsite a single, self-contained device, not requiring onsite  single, self-contained device, not requiring onsite single, self-contained device, not requiring onsite  self-contained device, not requiring onsite self-contained device, not requiring onsite  device, not requiring onsite device, not requiring onsite  not requiring onsite not requiring onsite  requiring onsite requiring onsite  onsite onsite   assembly for installation. The power supply and circuit board for the luminaire shall  assembly for installation. The power supply and circuit board for the luminaire shall assembly for installation. The power supply and circuit board for the luminaire shall  for installation. The power supply and circuit board for the luminaire shall for installation. The power supply and circuit board for the luminaire shall  installation. The power supply and circuit board for the luminaire shall installation. The power supply and circuit board for the luminaire shall  The power supply and circuit board for the luminaire shall The power supply and circuit board for the luminaire shall  power supply and circuit board for the luminaire shall power supply and circuit board for the luminaire shall  supply and circuit board for the luminaire shall supply and circuit board for the luminaire shall  and circuit board for the luminaire shall and circuit board for the luminaire shall  circuit board for the luminaire shall circuit board for the luminaire shall  board for the luminaire shall board for the luminaire shall  for the luminaire shall for the luminaire shall  the luminaire shall the luminaire shall  luminaire shall luminaire shall  shall shall   be integral to the unit.   2. The luminaire shall have an UL IC rating.     2.6 EXIT SIGNS A. General Requirements: Comply with UL 924 and the following:   1. Sign Colors: Letters shall be as specified. B. Self-Powered Exit Signs (Battery Type): Integral automatic charger in a 	self-contained power pack.   1. Battery: Sealed, maintenance-free, nickel-cadmium type with special warranty.   2. Charger: Fully automatic, solid-state type with sealed transfer relay.     2.7 EMERGENCY LIGHTING UNITS A. General Requirements: Self-contained units. Comply with UL 924. Units include the  General Requirements: Self-contained units. Comply with UL 924. Units include the General Requirements: Self-contained units. Comply with UL 924. Units include the  Requirements: Self-contained units. Comply with UL 924. Units include the Requirements: Self-contained units. Comply with UL 924. Units include the  Self-contained units. Comply with UL 924. Units include the Self-contained units. Comply with UL 924. Units include the  units. Comply with UL 924. Units include the units. Comply with UL 924. Units include the  Comply with UL 924. Units include the Comply with UL 924. Units include the  with UL 924. Units include the with UL 924. Units include the  UL 924. Units include the UL 924. Units include the  924. Units include the 924. Units include the  Units include the Units include the  include the include the  the the following features:   1. Battery: Sealed, maintenance-free, lead-acid type with minimum 10-year nominal  1. Battery: Sealed, maintenance-free, lead-acid type with minimum 10-year nominal 1. Battery: Sealed, maintenance-free, lead-acid type with minimum 10-year nominal  Battery: Sealed, maintenance-free, lead-acid type with minimum 10-year nominal Battery: Sealed, maintenance-free, lead-acid type with minimum 10-year nominal  Sealed, maintenance-free, lead-acid type with minimum 10-year nominal Sealed, maintenance-free, lead-acid type with minimum 10-year nominal  maintenance-free, lead-acid type with minimum 10-year nominal maintenance-free, lead-acid type with minimum 10-year nominal  lead-acid type with minimum 10-year nominal lead-acid type with minimum 10-year nominal  type with minimum 10-year nominal type with minimum 10-year nominal  with minimum 10-year nominal with minimum 10-year nominal  minimum 10-year nominal minimum 10-year nominal  10-year nominal 10-year nominal  nominal nominal   life and special warranty.   2. Charger: Fully automatic, solid-state type with sealed transfer relay.   3. Operation: Relay automatically turns lamp on when supply circuit voltage drops to  3. Operation: Relay automatically turns lamp on when supply circuit voltage drops to 3. Operation: Relay automatically turns lamp on when supply circuit voltage drops to  Operation: Relay automatically turns lamp on when supply circuit voltage drops to Operation: Relay automatically turns lamp on when supply circuit voltage drops to  Relay automatically turns lamp on when supply circuit voltage drops to Relay automatically turns lamp on when supply circuit voltage drops to  automatically turns lamp on when supply circuit voltage drops to automatically turns lamp on when supply circuit voltage drops to  turns lamp on when supply circuit voltage drops to turns lamp on when supply circuit voltage drops to  lamp on when supply circuit voltage drops to lamp on when supply circuit voltage drops to  on when supply circuit voltage drops to on when supply circuit voltage drops to  when supply circuit voltage drops to when supply circuit voltage drops to  supply circuit voltage drops to supply circuit voltage drops to  circuit voltage drops to circuit voltage drops to  voltage drops to voltage drops to  drops to drops to  to to   80 percent of nominal voltage or below. Lamp automatically disconnects from battery  80 percent of nominal voltage or below. Lamp automatically disconnects from battery 80 percent of nominal voltage or below. Lamp automatically disconnects from battery  percent of nominal voltage or below. Lamp automatically disconnects from battery percent of nominal voltage or below. Lamp automatically disconnects from battery  of nominal voltage or below. Lamp automatically disconnects from battery of nominal voltage or below. Lamp automatically disconnects from battery  nominal voltage or below. Lamp automatically disconnects from battery nominal voltage or below. Lamp automatically disconnects from battery  voltage or below. Lamp automatically disconnects from battery voltage or below. Lamp automatically disconnects from battery  or below. Lamp automatically disconnects from battery or below. Lamp automatically disconnects from battery  below. Lamp automatically disconnects from battery below. Lamp automatically disconnects from battery  Lamp automatically disconnects from battery Lamp automatically disconnects from battery  automatically disconnects from battery automatically disconnects from battery  disconnects from battery disconnects from battery  from battery from battery  battery battery   when voltage approaches deep-discharge level. When normal voltage is restored, relay  when voltage approaches deep-discharge level. When normal voltage is restored, relay when voltage approaches deep-discharge level. When normal voltage is restored, relay  voltage approaches deep-discharge level. When normal voltage is restored, relay voltage approaches deep-discharge level. When normal voltage is restored, relay  approaches deep-discharge level. When normal voltage is restored, relay approaches deep-discharge level. When normal voltage is restored, relay  deep-discharge level. When normal voltage is restored, relay deep-discharge level. When normal voltage is restored, relay  level. When normal voltage is restored, relay level. When normal voltage is restored, relay  When normal voltage is restored, relay When normal voltage is restored, relay  normal voltage is restored, relay normal voltage is restored, relay  voltage is restored, relay voltage is restored, relay  is restored, relay is restored, relay  restored, relay restored, relay  relay relay   disconnects lamps, and battery is automatically recharged and floated on charger.     2.8 EMERGENCY FLUORESCENT POWER SUPPLY UNIT A. Internal Type: Self-contained, modular, battery-inverter unit factory mounted within  Internal Type: Self-contained, modular, battery-inverter unit factory mounted within Internal Type: Self-contained, modular, battery-inverter unit factory mounted within  Type: Self-contained, modular, battery-inverter unit factory mounted within Type: Self-contained, modular, battery-inverter unit factory mounted within  Self-contained, modular, battery-inverter unit factory mounted within Self-contained, modular, battery-inverter unit factory mounted within  modular, battery-inverter unit factory mounted within modular, battery-inverter unit factory mounted within  battery-inverter unit factory mounted within battery-inverter unit factory mounted within  unit factory mounted within unit factory mounted within  factory mounted within factory mounted within  mounted within mounted within  within within fixture body, rated 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps  body, rated 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps body, rated 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps  rated 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps rated 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps  1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps 1400 lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps  lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps lumens (minimum) for 4' or 8' lamps, 900 lumen for lamps  (minimum) for 4' or 8' lamps, 900 lumen for lamps (minimum) for 4' or 8' lamps, 900 lumen for lamps  for 4' or 8' lamps, 900 lumen for lamps for 4' or 8' lamps, 900 lumen for lamps  4' or 8' lamps, 900 lumen for lamps 4' or 8' lamps, 900 lumen for lamps  or 8' lamps, 900 lumen for lamps or 8' lamps, 900 lumen for lamps  8' lamps, 900 lumen for lamps 8' lamps, 900 lumen for lamps  lamps, 900 lumen for lamps lamps, 900 lumen for lamps  900 lumen for lamps 900 lumen for lamps  lumen for lamps lumen for lamps  for lamps for lamps  lamps lamps less than 4'. Comply with UL 924.   1. Test Switch and Light-Emitting Diode Indicator Light: Visible and accessible without  1. Test Switch and Light-Emitting Diode Indicator Light: Visible and accessible without 1. Test Switch and Light-Emitting Diode Indicator Light: Visible and accessible without  Test Switch and Light-Emitting Diode Indicator Light: Visible and accessible without Test Switch and Light-Emitting Diode Indicator Light: Visible and accessible without  Switch and Light-Emitting Diode Indicator Light: Visible and accessible without Switch and Light-Emitting Diode Indicator Light: Visible and accessible without  and Light-Emitting Diode Indicator Light: Visible and accessible without and Light-Emitting Diode Indicator Light: Visible and accessible without  Light-Emitting Diode Indicator Light: Visible and accessible without Light-Emitting Diode Indicator Light: Visible and accessible without  Diode Indicator Light: Visible and accessible without Diode Indicator Light: Visible and accessible without  Indicator Light: Visible and accessible without Indicator Light: Visible and accessible without  Light: Visible and accessible without Light: Visible and accessible without  Visible and accessible without Visible and accessible without  and accessible without and accessible without  accessible without accessible without  without without   opening fixture or entering ceiling space.   2. Battery: Sealed, maintenance-free, nickel-cadmium type with minimum 10-year  2. Battery: Sealed, maintenance-free, nickel-cadmium type with minimum 10-year 2. Battery: Sealed, maintenance-free, nickel-cadmium type with minimum 10-year  Battery: Sealed, maintenance-free, nickel-cadmium type with minimum 10-year Battery: Sealed, maintenance-free, nickel-cadmium type with minimum 10-year  Sealed, maintenance-free, nickel-cadmium type with minimum 10-year Sealed, maintenance-free, nickel-cadmium type with minimum 10-year  maintenance-free, nickel-cadmium type with minimum 10-year maintenance-free, nickel-cadmium type with minimum 10-year  nickel-cadmium type with minimum 10-year nickel-cadmium type with minimum 10-year  type with minimum 10-year type with minimum 10-year  with minimum 10-year with minimum 10-year  minimum 10-year minimum 10-year  10-year 10-year   nominal life.   3. Charger: Fully automatic, solid-state, constant-current type. 2.9 LAMPS A.  3. Charger: Fully automatic, solid-state, constant-current type. 2.9 LAMPS A. 3. Charger: Fully automatic, solid-state, constant-current type. 2.9 LAMPS A.  Charger: Fully automatic, solid-state, constant-current type. 2.9 LAMPS A. Charger: Fully automatic, solid-state, constant-current type. 2.9 LAMPS A.  Fully automatic, solid-state, constant-current type. 2.9 LAMPS A. Fully automatic, solid-state, constant-current type. 2.9 LAMPS A.  automatic, solid-state, constant-current type. 2.9 LAMPS A. automatic, solid-state, constant-current type. 2.9 LAMPS A.  solid-state, constant-current type. 2.9 LAMPS A. solid-state, constant-current type. 2.9 LAMPS A.  constant-current type. 2.9 LAMPS A. constant-current type. 2.9 LAMPS A.  type. 2.9 LAMPS A. type. 2.9 LAMPS A.  2.9 LAMPS A. 2.9 LAMPS A.  LAMPS A. LAMPS A.  A. A.   Fluorescent: 3500 Kelvin color temperature, fixture manufacturer's standard type, per  Fluorescent: 3500 Kelvin color temperature, fixture manufacturer's standard type, per Fluorescent: 3500 Kelvin color temperature, fixture manufacturer's standard type, per  3500 Kelvin color temperature, fixture manufacturer's standard type, per 3500 Kelvin color temperature, fixture manufacturer's standard type, per  Kelvin color temperature, fixture manufacturer's standard type, per Kelvin color temperature, fixture manufacturer's standard type, per  color temperature, fixture manufacturer's standard type, per color temperature, fixture manufacturer's standard type, per  temperature, fixture manufacturer's standard type, per temperature, fixture manufacturer's standard type, per  fixture manufacturer's standard type, per fixture manufacturer's standard type, per  manufacturer's standard type, per manufacturer's standard type, per  standard type, per standard type, per  type, per type, per  per per   drawings. B. High Pressure Sodium: Fixture manufacturer's standard type, per drawings. C. Metal Halide: Pulse start type with warranteed performance with the fixture ballast,  Metal Halide: Pulse start type with warranteed performance with the fixture ballast, Metal Halide: Pulse start type with warranteed performance with the fixture ballast,  Halide: Pulse start type with warranteed performance with the fixture ballast, Halide: Pulse start type with warranteed performance with the fixture ballast,  Pulse start type with warranteed performance with the fixture ballast, Pulse start type with warranteed performance with the fixture ballast,  start type with warranteed performance with the fixture ballast, start type with warranteed performance with the fixture ballast,  type with warranteed performance with the fixture ballast, type with warranteed performance with the fixture ballast,  with warranteed performance with the fixture ballast, with warranteed performance with the fixture ballast,  warranteed performance with the fixture ballast, warranteed performance with the fixture ballast,  performance with the fixture ballast, performance with the fixture ballast,  with the fixture ballast, with the fixture ballast,  the fixture ballast, the fixture ballast,  fixture ballast, fixture ballast,  ballast, ballast, per drawings. D. LED: Provide as scheduled on the drawings.     2.10 FIXTURE SUPPORT COMPONENTS A. Comply with Division 16 Section "Basic Electrical Materials and Methods," for  Comply with Division 16 Section "Basic Electrical Materials and Methods," for Comply with Division 16 Section "Basic Electrical Materials and Methods," for  with Division 16 Section "Basic Electrical Materials and Methods," for with Division 16 Section "Basic Electrical Materials and Methods," for  Division 16 Section "Basic Electrical Materials and Methods," for Division 16 Section "Basic Electrical Materials and Methods," for  16 Section "Basic Electrical Materials and Methods," for 16 Section "Basic Electrical Materials and Methods," for  Section "Basic Electrical Materials and Methods," for Section "Basic Electrical Materials and Methods," for  "Basic Electrical Materials and Methods," for "Basic Electrical Materials and Methods," for  Electrical Materials and Methods," for Electrical Materials and Methods," for  Materials and Methods," for Materials and Methods," for  and Methods," for and Methods," for  Methods," for Methods," for  for for channel- and angle-iron supports and nonmetallic channel and angle supports. B. Provide manufacturer's standard mounting hardware, finish same as fixture.  PART 3 - EXECUTION     3.1 INSTALLATION A. Fixtures: Set level, plumb, and square with ceiling and walls, and secure according  Fixtures: Set level, plumb, and square with ceiling and walls, and secure according Fixtures: Set level, plumb, and square with ceiling and walls, and secure according  Set level, plumb, and square with ceiling and walls, and secure according Set level, plumb, and square with ceiling and walls, and secure according  level, plumb, and square with ceiling and walls, and secure according level, plumb, and square with ceiling and walls, and secure according  plumb, and square with ceiling and walls, and secure according plumb, and square with ceiling and walls, and secure according  and square with ceiling and walls, and secure according and square with ceiling and walls, and secure according  square with ceiling and walls, and secure according square with ceiling and walls, and secure according  with ceiling and walls, and secure according with ceiling and walls, and secure according  ceiling and walls, and secure according ceiling and walls, and secure according  and walls, and secure according and walls, and secure according  walls, and secure according walls, and secure according  and secure according and secure according  secure according secure according  according according to manufacturer's written instructions and approved submittal materials. Install lamps in  manufacturer's written instructions and approved submittal materials. Install lamps in manufacturer's written instructions and approved submittal materials. Install lamps in  written instructions and approved submittal materials. Install lamps in written instructions and approved submittal materials. Install lamps in  instructions and approved submittal materials. Install lamps in instructions and approved submittal materials. Install lamps in  and approved submittal materials. Install lamps in and approved submittal materials. Install lamps in  approved submittal materials. Install lamps in approved submittal materials. Install lamps in  submittal materials. Install lamps in submittal materials. Install lamps in  materials. Install lamps in materials. Install lamps in  Install lamps in Install lamps in  lamps in lamps in  in in each fixture. END OF SECTION  SECTION 16521 - EXTERIOR LIGHTING  PART 1 -GENERAL PART 1 -GENERAL     1.1  RELATED DOCUMENTS A. Drawings and general provisions of the Contract, including General and 	Supplementary Conditions apply to this Section.     1.2  SUMMARY A. This Section includes exterior lighting units with luminaires, lamps, ballasts, 	poles/support structures, and accessories.     1.3  DEFINITIONS A. Lighting Unit: A luminaire or an assembly of luminaires complete with a common  Lighting Unit: A luminaire or an assembly of luminaires complete with a common Lighting Unit: A luminaire or an assembly of luminaires complete with a common  Unit: A luminaire or an assembly of luminaires complete with a common Unit: A luminaire or an assembly of luminaires complete with a common  A luminaire or an assembly of luminaires complete with a common A luminaire or an assembly of luminaires complete with a common  luminaire or an assembly of luminaires complete with a common luminaire or an assembly of luminaires complete with a common  or an assembly of luminaires complete with a common or an assembly of luminaires complete with a common  an assembly of luminaires complete with a common an assembly of luminaires complete with a common  assembly of luminaires complete with a common assembly of luminaires complete with a common  of luminaires complete with a common of luminaires complete with a common  luminaires complete with a common luminaires complete with a common  complete with a common complete with a common  with a common with a common  a common a common  common common support, including pole, post, or other structure, and mounting and support accessories.  including pole, post, or other structure, and mounting and support accessories. including pole, post, or other structure, and mounting and support accessories.  pole, post, or other structure, and mounting and support accessories. pole, post, or other structure, and mounting and support accessories.  post, or other structure, and mounting and support accessories. post, or other structure, and mounting and support accessories.  or other structure, and mounting and support accessories. or other structure, and mounting and support accessories.  other structure, and mounting and support accessories. other structure, and mounting and support accessories.  structure, and mounting and support accessories. structure, and mounting and support accessories.  and mounting and support accessories. and mounting and support accessories.  mounting and support accessories. mounting and support accessories.  and support accessories. and support accessories.  support accessories. support accessories.  accessories. accessories. B. Luminaire (Light Fixture): A complete lighting device consisting of lamp(s) and  Luminaire (Light Fixture): A complete lighting device consisting of lamp(s) and Luminaire (Light Fixture): A complete lighting device consisting of lamp(s) and  (Light Fixture): A complete lighting device consisting of lamp(s) and (Light Fixture): A complete lighting device consisting of lamp(s) and  Fixture): A complete lighting device consisting of lamp(s) and Fixture): A complete lighting device consisting of lamp(s) and  A complete lighting device consisting of lamp(s) and A complete lighting device consisting of lamp(s) and  complete lighting device consisting of lamp(s) and complete lighting device consisting of lamp(s) and  lighting device consisting of lamp(s) and lighting device consisting of lamp(s) and  device consisting of lamp(s) and device consisting of lamp(s) and  consisting of lamp(s) and consisting of lamp(s) and  of lamp(s) and of lamp(s) and  lamp(s) and lamp(s) and  and and ballast(s), when applicable, together with parts designed to distribute light, to position  when applicable, together with parts designed to distribute light, to position when applicable, together with parts designed to distribute light, to position  applicable, together with parts designed to distribute light, to position applicable, together with parts designed to distribute light, to position  together with parts designed to distribute light, to position together with parts designed to distribute light, to position  with parts designed to distribute light, to position with parts designed to distribute light, to position  parts designed to distribute light, to position parts designed to distribute light, to position  designed to distribute light, to position designed to distribute light, to position  to distribute light, to position to distribute light, to position  distribute light, to position distribute light, to position  light, to position light, to position  to position to position  position position and protect lamps, and to connect lamps to power supply.     1.4  SUBMITTALS A. Product Data: For each type of lighting unit indicated, arranged in order of lighting  Product Data: For each type of lighting unit indicated, arranged in order of lighting Product Data: For each type of lighting unit indicated, arranged in order of lighting  Data: For each type of lighting unit indicated, arranged in order of lighting Data: For each type of lighting unit indicated, arranged in order of lighting  For each type of lighting unit indicated, arranged in order of lighting For each type of lighting unit indicated, arranged in order of lighting  each type of lighting unit indicated, arranged in order of lighting each type of lighting unit indicated, arranged in order of lighting  type of lighting unit indicated, arranged in order of lighting type of lighting unit indicated, arranged in order of lighting  of lighting unit indicated, arranged in order of lighting of lighting unit indicated, arranged in order of lighting  lighting unit indicated, arranged in order of lighting lighting unit indicated, arranged in order of lighting  unit indicated, arranged in order of lighting unit indicated, arranged in order of lighting  indicated, arranged in order of lighting indicated, arranged in order of lighting  arranged in order of lighting arranged in order of lighting  in order of lighting in order of lighting  order of lighting order of lighting  of lighting of lighting  lighting lighting unit designation. Include data on features, accessories, finishes, and the following:   1. Materials and dimensions of luminaires and poles. Shop Drawings: Manufacturer  1. Materials and dimensions of luminaires and poles. Shop Drawings: Manufacturer 1. Materials and dimensions of luminaires and poles. Shop Drawings: Manufacturer  Materials and dimensions of luminaires and poles. Shop Drawings: Manufacturer Materials and dimensions of luminaires and poles. Shop Drawings: Manufacturer  and dimensions of luminaires and poles. Shop Drawings: Manufacturer and dimensions of luminaires and poles. Shop Drawings: Manufacturer  dimensions of luminaires and poles. Shop Drawings: Manufacturer dimensions of luminaires and poles. Shop Drawings: Manufacturer  of luminaires and poles. Shop Drawings: Manufacturer of luminaires and poles. Shop Drawings: Manufacturer  luminaires and poles. Shop Drawings: Manufacturer luminaires and poles. Shop Drawings: Manufacturer  and poles. Shop Drawings: Manufacturer and poles. Shop Drawings: Manufacturer  poles. Shop Drawings: Manufacturer poles. Shop Drawings: Manufacturer  Shop Drawings: Manufacturer Shop Drawings: Manufacturer  Drawings: Manufacturer Drawings: Manufacturer  Manufacturer Manufacturer   cut-sheets.     1.5  QUALITY ASSURANCE A. Luminaires and Accessories: Listed and labeled as defined in NFPA 70, Article 100,  Luminaires and Accessories: Listed and labeled as defined in NFPA 70, Article 100, Luminaires and Accessories: Listed and labeled as defined in NFPA 70, Article 100,  and Accessories: Listed and labeled as defined in NFPA 70, Article 100, and Accessories: Listed and labeled as defined in NFPA 70, Article 100,  Accessories: Listed and labeled as defined in NFPA 70, Article 100, Accessories: Listed and labeled as defined in NFPA 70, Article 100,  Listed and labeled as defined in NFPA 70, Article 100, Listed and labeled as defined in NFPA 70, Article 100,  and labeled as defined in NFPA 70, Article 100, and labeled as defined in NFPA 70, Article 100,  labeled as defined in NFPA 70, Article 100, labeled as defined in NFPA 70, Article 100,  as defined in NFPA 70, Article 100, as defined in NFPA 70, Article 100,  defined in NFPA 70, Article 100, defined in NFPA 70, Article 100,  in NFPA 70, Article 100, in NFPA 70, Article 100,  NFPA 70, Article 100, NFPA 70, Article 100,  70, Article 100, 70, Article 100,  Article 100, Article 100,  100, 100, for their indicated use, location, and installation conditions by a testing agency  their indicated use, location, and installation conditions by a testing agency their indicated use, location, and installation conditions by a testing agency  indicated use, location, and installation conditions by a testing agency indicated use, location, and installation conditions by a testing agency  use, location, and installation conditions by a testing agency use, location, and installation conditions by a testing agency  location, and installation conditions by a testing agency location, and installation conditions by a testing agency  and installation conditions by a testing agency and installation conditions by a testing agency  installation conditions by a testing agency installation conditions by a testing agency  conditions by a testing agency conditions by a testing agency  by a testing agency by a testing agency  a testing agency a testing agency  testing agency testing agency  agency agency acceptable to authorities having jurisdiction. B. Comply with ANSI C2. C. Comply with NFPA 70.     1.6  DELIVERY, STORAGE, AND HANDLING OF POLES A. Store poles on decay-resistant treated skids at least 12 inches (300 mm) above  Store poles on decay-resistant treated skids at least 12 inches (300 mm) above Store poles on decay-resistant treated skids at least 12 inches (300 mm) above  poles on decay-resistant treated skids at least 12 inches (300 mm) above poles on decay-resistant treated skids at least 12 inches (300 mm) above  on decay-resistant treated skids at least 12 inches (300 mm) above on decay-resistant treated skids at least 12 inches (300 mm) above  decay-resistant treated skids at least 12 inches (300 mm) above decay-resistant treated skids at least 12 inches (300 mm) above  treated skids at least 12 inches (300 mm) above treated skids at least 12 inches (300 mm) above  skids at least 12 inches (300 mm) above skids at least 12 inches (300 mm) above  at least 12 inches (300 mm) above at least 12 inches (300 mm) above  least 12 inches (300 mm) above least 12 inches (300 mm) above  12 inches (300 mm) above 12 inches (300 mm) above  inches (300 mm) above inches (300 mm) above  (300 mm) above (300 mm) above  mm) above mm) above  above above grade and vegetation. Support poles to prevent distortion and arrange to provide free  and vegetation. Support poles to prevent distortion and arrange to provide free and vegetation. Support poles to prevent distortion and arrange to provide free  vegetation. Support poles to prevent distortion and arrange to provide free vegetation. Support poles to prevent distortion and arrange to provide free  Support poles to prevent distortion and arrange to provide free Support poles to prevent distortion and arrange to provide free  poles to prevent distortion and arrange to provide free poles to prevent distortion and arrange to provide free  to prevent distortion and arrange to provide free to prevent distortion and arrange to provide free  prevent distortion and arrange to provide free prevent distortion and arrange to provide free  distortion and arrange to provide free distortion and arrange to provide free  and arrange to provide free and arrange to provide free  arrange to provide free arrange to provide free  to provide free to provide free  provide free provide free  free free air circulation. B. Retain factory-applied pole wrappings on metal poles until just before pole  Retain factory-applied pole wrappings on metal poles until just before pole Retain factory-applied pole wrappings on metal poles until just before pole  factory-applied pole wrappings on metal poles until just before pole factory-applied pole wrappings on metal poles until just before pole  pole wrappings on metal poles until just before pole pole wrappings on metal poles until just before pole  wrappings on metal poles until just before pole wrappings on metal poles until just before pole  on metal poles until just before pole on metal poles until just before pole  metal poles until just before pole metal poles until just before pole  poles until just before pole poles until just before pole  until just before pole until just before pole  just before pole just before pole  before pole before pole  pole pole installation. For poles with nonmetallic finishes, handle with web fabric straps.     1.7  WARRANTY A. General Warranty: Special warranty specified in this Article shall not deprive Owner of  General Warranty: Special warranty specified in this Article shall not deprive Owner of General Warranty: Special warranty specified in this Article shall not deprive Owner of  Warranty: Special warranty specified in this Article shall not deprive Owner of Warranty: Special warranty specified in this Article shall not deprive Owner of  Special warranty specified in this Article shall not deprive Owner of Special warranty specified in this Article shall not deprive Owner of  warranty specified in this Article shall not deprive Owner of warranty specified in this Article shall not deprive Owner of  specified in this Article shall not deprive Owner of specified in this Article shall not deprive Owner of  in this Article shall not deprive Owner of in this Article shall not deprive Owner of  this Article shall not deprive Owner of this Article shall not deprive Owner of  Article shall not deprive Owner of Article shall not deprive Owner of  shall not deprive Owner of shall not deprive Owner of  not deprive Owner of not deprive Owner of  deprive Owner of deprive Owner of  Owner of Owner of  of of other rights Owner may have under other provisions of the Contract Documents and  rights Owner may have under other provisions of the Contract Documents and rights Owner may have under other provisions of the Contract Documents and  Owner may have under other provisions of the Contract Documents and Owner may have under other provisions of the Contract Documents and  may have under other provisions of the Contract Documents and may have under other provisions of the Contract Documents and  have under other provisions of the Contract Documents and have under other provisions of the Contract Documents and  under other provisions of the Contract Documents and under other provisions of the Contract Documents and  other provisions of the Contract Documents and other provisions of the Contract Documents and  provisions of the Contract Documents and provisions of the Contract Documents and  of the Contract Documents and of the Contract Documents and  the Contract Documents and the Contract Documents and  Contract Documents and Contract Documents and  Documents and Documents and  and and shall be in addition to, and run concurrent with, other warranties made by Contractor  be in addition to, and run concurrent with, other warranties made by Contractor be in addition to, and run concurrent with, other warranties made by Contractor  in addition to, and run concurrent with, other warranties made by Contractor in addition to, and run concurrent with, other warranties made by Contractor  addition to, and run concurrent with, other warranties made by Contractor addition to, and run concurrent with, other warranties made by Contractor  to, and run concurrent with, other warranties made by Contractor to, and run concurrent with, other warranties made by Contractor  and run concurrent with, other warranties made by Contractor and run concurrent with, other warranties made by Contractor  run concurrent with, other warranties made by Contractor run concurrent with, other warranties made by Contractor  concurrent with, other warranties made by Contractor concurrent with, other warranties made by Contractor  with, other warranties made by Contractor with, other warranties made by Contractor  other warranties made by Contractor other warranties made by Contractor  warranties made by Contractor warranties made by Contractor  made by Contractor made by Contractor  by Contractor by Contractor  Contractor Contractor under requirements of the Contract Documents.  PART 2 - PRODUCTS     2.1  MANUFACTURERS A. Available Products: Subject to compliance with requirements, products that may be  Available Products: Subject to compliance with requirements, products that may be Available Products: Subject to compliance with requirements, products that may be  Products: Subject to compliance with requirements, products that may be Products: Subject to compliance with requirements, products that may be  Subject to compliance with requirements, products that may be Subject to compliance with requirements, products that may be  to compliance with requirements, products that may be to compliance with requirements, products that may be  compliance with requirements, products that may be compliance with requirements, products that may be  with requirements, products that may be with requirements, products that may be  requirements, products that may be requirements, products that may be  products that may be products that may be  that may be that may be  may be may be  be be incorporated into the Work include, but are not limited to, the products indicated in the  into the Work include, but are not limited to, the products indicated in the into the Work include, but are not limited to, the products indicated in the  the Work include, but are not limited to, the products indicated in the the Work include, but are not limited to, the products indicated in the  Work include, but are not limited to, the products indicated in the Work include, but are not limited to, the products indicated in the  include, but are not limited to, the products indicated in the include, but are not limited to, the products indicated in the  but are not limited to, the products indicated in the but are not limited to, the products indicated in the  are not limited to, the products indicated in the are not limited to, the products indicated in the  not limited to, the products indicated in the not limited to, the products indicated in the  limited to, the products indicated in the limited to, the products indicated in the  to, the products indicated in the to, the products indicated in the  the products indicated in the the products indicated in the  products indicated in the products indicated in the  indicated in the indicated in the  in the in the  the the Lighting Fixture Schedule on the drawings. Being listed in the Lighting Fixture Schedule  Fixture Schedule on the drawings. Being listed in the Lighting Fixture Schedule Fixture Schedule on the drawings. Being listed in the Lighting Fixture Schedule  Schedule on the drawings. Being listed in the Lighting Fixture Schedule Schedule on the drawings. Being listed in the Lighting Fixture Schedule  on the drawings. Being listed in the Lighting Fixture Schedule on the drawings. Being listed in the Lighting Fixture Schedule  the drawings. Being listed in the Lighting Fixture Schedule the drawings. Being listed in the Lighting Fixture Schedule  drawings. Being listed in the Lighting Fixture Schedule drawings. Being listed in the Lighting Fixture Schedule  Being listed in the Lighting Fixture Schedule Being listed in the Lighting Fixture Schedule  listed in the Lighting Fixture Schedule listed in the Lighting Fixture Schedule  in the Lighting Fixture Schedule in the Lighting Fixture Schedule  the Lighting Fixture Schedule the Lighting Fixture Schedule  Lighting Fixture Schedule Lighting Fixture Schedule  Fixture Schedule Fixture Schedule  Schedule Schedule does not exempt Fixtures for compliance with this specification.     2.2  LUMINAIRES A. Comply with IESNA RP-8 for parameters of lateral light distribution patterns  Comply with IESNA RP-8 for parameters of lateral light distribution patterns Comply with IESNA RP-8 for parameters of lateral light distribution patterns  with IESNA RP-8 for parameters of lateral light distribution patterns with IESNA RP-8 for parameters of lateral light distribution patterns  IESNA RP-8 for parameters of lateral light distribution patterns IESNA RP-8 for parameters of lateral light distribution patterns  RP-8 for parameters of lateral light distribution patterns RP-8 for parameters of lateral light distribution patterns  for parameters of lateral light distribution patterns for parameters of lateral light distribution patterns  parameters of lateral light distribution patterns parameters of lateral light distribution patterns  of lateral light distribution patterns of lateral light distribution patterns  lateral light distribution patterns lateral light distribution patterns  light distribution patterns light distribution patterns  distribution patterns distribution patterns  patterns patterns indicated for luminaires. B. Metal Parts: Free from burrs, sharp corners, and edges. C. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp,  Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, Housings: Rigidly formed, weather- and light-tight enclosures that will not warp,  Rigidly formed, weather- and light-tight enclosures that will not warp, Rigidly formed, weather- and light-tight enclosures that will not warp,  formed, weather- and light-tight enclosures that will not warp, formed, weather- and light-tight enclosures that will not warp,  weather- and light-tight enclosures that will not warp, weather- and light-tight enclosures that will not warp,  and light-tight enclosures that will not warp, and light-tight enclosures that will not warp,  light-tight enclosures that will not warp, light-tight enclosures that will not warp,  enclosures that will not warp, enclosures that will not warp,  that will not warp, that will not warp,  will not warp, will not warp,  not warp, not warp,  warp, warp, sag, or deform in use. Provide filter/breather for enclosed luminaires. D. Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage  Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage Doors, Frames, and Other Internal Access: Smooth operating, free from light leakage  Frames, and Other Internal Access: Smooth operating, free from light leakage Frames, and Other Internal Access: Smooth operating, free from light leakage  and Other Internal Access: Smooth operating, free from light leakage and Other Internal Access: Smooth operating, free from light leakage  Other Internal Access: Smooth operating, free from light leakage Other Internal Access: Smooth operating, free from light leakage  Internal Access: Smooth operating, free from light leakage Internal Access: Smooth operating, free from light leakage  Access: Smooth operating, free from light leakage Access: Smooth operating, free from light leakage  Smooth operating, free from light leakage Smooth operating, free from light leakage  operating, free from light leakage operating, free from light leakage  free from light leakage free from light leakage  from light leakage from light leakage  light leakage light leakage  leakage leakage under operating conditions, and arranged to permit relamping without use of tools.   operating conditions, and arranged to permit relamping without use of tools.  operating conditions, and arranged to permit relamping without use of tools.   conditions, and arranged to permit relamping without use of tools.  conditions, and arranged to permit relamping without use of tools.   and arranged to permit relamping without use of tools.  and arranged to permit relamping without use of tools.   arranged to permit relamping without use of tools.  arranged to permit relamping without use of tools.   to permit relamping without use of tools.  to permit relamping without use of tools.   permit relamping without use of tools.  permit relamping without use of tools.   relamping without use of tools.  relamping without use of tools.   without use of tools.  without use of tools.   use of tools.  use of tools.   of tools.  of tools.   tools.  tools.  Arrange doors, frames, lenses, diffusers, and other pieces to prevent accidental falling  doors, frames, lenses, diffusers, and other pieces to prevent accidental falling doors, frames, lenses, diffusers, and other pieces to prevent accidental falling  frames, lenses, diffusers, and other pieces to prevent accidental falling frames, lenses, diffusers, and other pieces to prevent accidental falling  lenses, diffusers, and other pieces to prevent accidental falling lenses, diffusers, and other pieces to prevent accidental falling  diffusers, and other pieces to prevent accidental falling diffusers, and other pieces to prevent accidental falling  and other pieces to prevent accidental falling and other pieces to prevent accidental falling  other pieces to prevent accidental falling other pieces to prevent accidental falling  pieces to prevent accidental falling pieces to prevent accidental falling  to prevent accidental falling to prevent accidental falling  prevent accidental falling prevent accidental falling  accidental falling accidental falling  falling falling during relamping and when secured in operating position. Provide for door removal for  relamping and when secured in operating position. Provide for door removal for relamping and when secured in operating position. Provide for door removal for  and when secured in operating position. Provide for door removal for and when secured in operating position. Provide for door removal for  when secured in operating position. Provide for door removal for when secured in operating position. Provide for door removal for  secured in operating position. Provide for door removal for secured in operating position. Provide for door removal for  in operating position. Provide for door removal for in operating position. Provide for door removal for  operating position. Provide for door removal for operating position. Provide for door removal for  position. Provide for door removal for position. Provide for door removal for  Provide for door removal for Provide for door removal for  for door removal for for door removal for  door removal for door removal for  removal for removal for  for for cleaning or replacing lens. Arrange to disconnect ballast when door opens. E. Exposed Hardware Material: Stainless steel. F.  Plastic Parts: High resistance to yellowing and other changes due to aging,   Plastic Parts: High resistance to yellowing and other changes due to aging,  Plastic Parts: High resistance to yellowing and other changes due to aging, Plastic Parts: High resistance to yellowing and other changes due to aging,  Parts: High resistance to yellowing and other changes due to aging, Parts: High resistance to yellowing and other changes due to aging,  High resistance to yellowing and other changes due to aging, High resistance to yellowing and other changes due to aging,  resistance to yellowing and other changes due to aging, resistance to yellowing and other changes due to aging,  to yellowing and other changes due to aging, to yellowing and other changes due to aging,  yellowing and other changes due to aging, yellowing and other changes due to aging,  and other changes due to aging, and other changes due to aging,  other changes due to aging, other changes due to aging,  changes due to aging, changes due to aging,  due to aging, due to aging,  to aging, to aging,  aging, aging, exposure to heat, and ultraviolet radiation. G.  Reflecting Surfaces: Minimum reflectance as follows, unless otherwise indicated:   1. White Surfaces: 85 percent.   2. Specular Surfaces: 83 percent.   3. Diffusing Specular Surfaces: 75 percent. H. Lenses and Refractors: Materials as indicated. Use heat- and aging-resistant,  Lenses and Refractors: Materials as indicated. Use heat- and aging-resistant, Lenses and Refractors: Materials as indicated. Use heat- and aging-resistant,  and Refractors: Materials as indicated. Use heat- and aging-resistant, and Refractors: Materials as indicated. Use heat- and aging-resistant,  Refractors: Materials as indicated. Use heat- and aging-resistant, Refractors: Materials as indicated. Use heat- and aging-resistant,  Materials as indicated. Use heat- and aging-resistant, Materials as indicated. Use heat- and aging-resistant,  as indicated. Use heat- and aging-resistant, as indicated. Use heat- and aging-resistant,  indicated. Use heat- and aging-resistant, indicated. Use heat- and aging-resistant,  Use heat- and aging-resistant, Use heat- and aging-resistant,  heat- and aging-resistant, heat- and aging-resistant,  and aging-resistant, and aging-resistant,  aging-resistant, aging-resistant, resilient gaskets to seal and cushion lens and refractor in luminaire doors. I. Photoelectric Relays: As follows:   1. Contact Relays: Single throw, arranged to fail in the on position and factory set  1. Contact Relays: Single throw, arranged to fail in the on position and factory set 1. Contact Relays: Single throw, arranged to fail in the on position and factory set  Contact Relays: Single throw, arranged to fail in the on position and factory set Contact Relays: Single throw, arranged to fail in the on position and factory set  Relays: Single throw, arranged to fail in the on position and factory set Relays: Single throw, arranged to fail in the on position and factory set  Single throw, arranged to fail in the on position and factory set Single throw, arranged to fail in the on position and factory set  throw, arranged to fail in the on position and factory set throw, arranged to fail in the on position and factory set  arranged to fail in the on position and factory set arranged to fail in the on position and factory set  to fail in the on position and factory set to fail in the on position and factory set  fail in the on position and factory set fail in the on position and factory set  in the on position and factory set in the on position and factory set  the on position and factory set the on position and factory set  on position and factory set on position and factory set  position and factory set position and factory set  and factory set and factory set  factory set factory set  set set   to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to turn light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to light unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to unit on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to on at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to at 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to 1.5 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to 3 fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to fc (16 to 32 lx) and off at 4.5 to 10 fc (48 to  (16 to 32 lx) and off at 4.5 to 10 fc (48 to (16 to 32 lx) and off at 4.5 to 10 fc (48 to  to 32 lx) and off at 4.5 to 10 fc (48 to to 32 lx) and off at 4.5 to 10 fc (48 to  32 lx) and off at 4.5 to 10 fc (48 to 32 lx) and off at 4.5 to 10 fc (48 to  lx) and off at 4.5 to 10 fc (48 to lx) and off at 4.5 to 10 fc (48 to  and off at 4.5 to 10 fc (48 to and off at 4.5 to 10 fc (48 to  off at 4.5 to 10 fc (48 to off at 4.5 to 10 fc (48 to  at 4.5 to 10 fc (48 to at 4.5 to 10 fc (48 to  4.5 to 10 fc (48 to 4.5 to 10 fc (48 to  to 10 fc (48 to to 10 fc (48 to  10 fc (48 to 10 fc (48 to  fc (48 to fc (48 to  (48 to (48 to  to to   108 lx) with 15-second minimum time delay.   2. Relay Mounting: In luminaire housing. J.  Fluorescent Ballasts and Lamps:   1. Low-temperature ballast capability (where shown): Rated by its manufacturer for  1. Low-temperature ballast capability (where shown): Rated by its manufacturer for 1. Low-temperature ballast capability (where shown): Rated by its manufacturer for  Low-temperature ballast capability (where shown): Rated by its manufacturer for Low-temperature ballast capability (where shown): Rated by its manufacturer for  ballast capability (where shown): Rated by its manufacturer for ballast capability (where shown): Rated by its manufacturer for  capability (where shown): Rated by its manufacturer for capability (where shown): Rated by its manufacturer for  (where shown): Rated by its manufacturer for (where shown): Rated by its manufacturer for  shown): Rated by its manufacturer for shown): Rated by its manufacturer for  Rated by its manufacturer for Rated by its manufacturer for  by its manufacturer for by its manufacturer for  its manufacturer for its manufacturer for  manufacturer for manufacturer for  for for   reliable starting and operation of indicated lamps at temperatures 0 degree F and  reliable starting and operation of indicated lamps at temperatures 0 degree F and reliable starting and operation of indicated lamps at temperatures 0 degree F and  starting and operation of indicated lamps at temperatures 0 degree F and starting and operation of indicated lamps at temperatures 0 degree F and  and operation of indicated lamps at temperatures 0 degree F and and operation of indicated lamps at temperatures 0 degree F and  operation of indicated lamps at temperatures 0 degree F and operation of indicated lamps at temperatures 0 degree F and  of indicated lamps at temperatures 0 degree F and of indicated lamps at temperatures 0 degree F and  indicated lamps at temperatures 0 degree F and indicated lamps at temperatures 0 degree F and  lamps at temperatures 0 degree F and lamps at temperatures 0 degree F and  at temperatures 0 degree F and at temperatures 0 degree F and  temperatures 0 degree F and temperatures 0 degree F and  0 degree F and 0 degree F and  degree F and degree F and  F and F and  and and   higher.   2. Ballast characteristics:     a. Power Factor: 90 percent, minimum.     b. Sound Rating: A     c. Total Harmonic Distortion Rating: Less than 20 percent.     d. Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor,    d. Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor,   d. Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor,  d. Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor, d. Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor,  Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor, Electronic ballasts: Comply with ANSI C82.1, energy-saving, high power factor,  ballasts: Comply with ANSI C82.1, energy-saving, high power factor, ballasts: Comply with ANSI C82.1, energy-saving, high power factor,  Comply with ANSI C82.1, energy-saving, high power factor, Comply with ANSI C82.1, energy-saving, high power factor,  with ANSI C82.1, energy-saving, high power factor, with ANSI C82.1, energy-saving, high power factor,  ANSI C82.1, energy-saving, high power factor, ANSI C82.1, energy-saving, high power factor,  C82.1, energy-saving, high power factor, C82.1, energy-saving, high power factor,  energy-saving, high power factor, energy-saving, high power factor,  high power factor, high power factor,  power factor, power factor,  factor, factor,     Class P.     e. Transient-Voltage Protection: Comply with IEEE C62.41 Category A or better.   3. Fluorescent Lamps: Low-mercury type. Comply with the EPA's toxicity 	  characteristic leaching test. K. Ballasts for HID Lamps:   1. Comply with ANSI C82.4 and UL 1029. Constant wattage autotransformer or  1. Comply with ANSI C82.4 and UL 1029. Constant wattage autotransformer or 1. Comply with ANSI C82.4 and UL 1029. Constant wattage autotransformer or  Comply with ANSI C82.4 and UL 1029. Constant wattage autotransformer or Comply with ANSI C82.4 and UL 1029. Constant wattage autotransformer or  with ANSI C82.4 and UL 1029. Constant wattage autotransformer or with ANSI C82.4 and UL 1029. Constant wattage autotransformer or  ANSI C82.4 and UL 1029. Constant wattage autotransformer or ANSI C82.4 and UL 1029. Constant wattage autotransformer or  C82.4 and UL 1029. Constant wattage autotransformer or C82.4 and UL 1029. Constant wattage autotransformer or  and UL 1029. Constant wattage autotransformer or and UL 1029. Constant wattage autotransformer or  UL 1029. Constant wattage autotransformer or UL 1029. Constant wattage autotransformer or  1029. Constant wattage autotransformer or 1029. Constant wattage autotransformer or  Constant wattage autotransformer or Constant wattage autotransformer or  wattage autotransformer or wattage autotransformer or  autotransformer or autotransformer or  or or   regulating high-power factor type, unless otherwise indicated.   2. Ballast Fuses: One in each ungrounded supply conductor. Voltage and current  2. Ballast Fuses: One in each ungrounded supply conductor. Voltage and current 2. Ballast Fuses: One in each ungrounded supply conductor. Voltage and current  Ballast Fuses: One in each ungrounded supply conductor. Voltage and current Ballast Fuses: One in each ungrounded supply conductor. Voltage and current  Fuses: One in each ungrounded supply conductor. Voltage and current Fuses: One in each ungrounded supply conductor. Voltage and current  One in each ungrounded supply conductor. Voltage and current One in each ungrounded supply conductor. Voltage and current  in each ungrounded supply conductor. Voltage and current in each ungrounded supply conductor. Voltage and current  each ungrounded supply conductor. Voltage and current each ungrounded supply conductor. Voltage and current  ungrounded supply conductor. Voltage and current ungrounded supply conductor. Voltage and current  supply conductor. Voltage and current supply conductor. Voltage and current  conductor. Voltage and current conductor. Voltage and current  Voltage and current Voltage and current  and current and current  current current   ratings as recommended by ballast manufacturer.   3. Single-Lamp Ballasts: Minimum starting temperature of minus 40 deg C.   4. Open-circuit operation will not reduce average life.   5. High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an  5. High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an 5. High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an  High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an High-Pressure Sodium Ballasts: Equip with a solid-state igniter/starter having an  Sodium Ballasts: Equip with a solid-state igniter/starter having an Sodium Ballasts: Equip with a solid-state igniter/starter having an  Ballasts: Equip with a solid-state igniter/starter having an Ballasts: Equip with a solid-state igniter/starter having an  Equip with a solid-state igniter/starter having an Equip with a solid-state igniter/starter having an  with a solid-state igniter/starter having an with a solid-state igniter/starter having an  a solid-state igniter/starter having an a solid-state igniter/starter having an  solid-state igniter/starter having an solid-state igniter/starter having an  igniter/starter having an igniter/starter having an  having an having an  an an   average life in pulsing mode of 10,000 hours at an igniter/starter case temperature  average life in pulsing mode of 10,000 hours at an igniter/starter case temperature average life in pulsing mode of 10,000 hours at an igniter/starter case temperature  life in pulsing mode of 10,000 hours at an igniter/starter case temperature life in pulsing mode of 10,000 hours at an igniter/starter case temperature  in pulsing mode of 10,000 hours at an igniter/starter case temperature in pulsing mode of 10,000 hours at an igniter/starter case temperature  pulsing mode of 10,000 hours at an igniter/starter case temperature pulsing mode of 10,000 hours at an igniter/starter case temperature  mode of 10,000 hours at an igniter/starter case temperature mode of 10,000 hours at an igniter/starter case temperature  of 10,000 hours at an igniter/starter case temperature of 10,000 hours at an igniter/starter case temperature  10,000 hours at an igniter/starter case temperature 10,000 hours at an igniter/starter case temperature  hours at an igniter/starter case temperature hours at an igniter/starter case temperature  at an igniter/starter case temperature at an igniter/starter case temperature  an igniter/starter case temperature an igniter/starter case temperature  igniter/starter case temperature igniter/starter case temperature  case temperature case temperature  temperature temperature   of 90 deg C.   6. Noise: Uniformly quiet operation, with a noise rating of B or better. L. HID Lamps: Comply with the standard of the ANSI C78 series that is applicable to  HID Lamps: Comply with the standard of the ANSI C78 series that is applicable to HID Lamps: Comply with the standard of the ANSI C78 series that is applicable to  Lamps: Comply with the standard of the ANSI C78 series that is applicable to Lamps: Comply with the standard of the ANSI C78 series that is applicable to  Comply with the standard of the ANSI C78 series that is applicable to Comply with the standard of the ANSI C78 series that is applicable to  with the standard of the ANSI C78 series that is applicable to with the standard of the ANSI C78 series that is applicable to  the standard of the ANSI C78 series that is applicable to the standard of the ANSI C78 series that is applicable to  standard of the ANSI C78 series that is applicable to standard of the ANSI C78 series that is applicable to  of the ANSI C78 series that is applicable to of the ANSI C78 series that is applicable to  the ANSI C78 series that is applicable to the ANSI C78 series that is applicable to  ANSI C78 series that is applicable to ANSI C78 series that is applicable to  C78 series that is applicable to C78 series that is applicable to  series that is applicable to series that is applicable to  that is applicable to that is applicable to  is applicable to is applicable to  applicable to applicable to  to to each type of lamp. Provide luminaires with indicated lamps of designated type,  type of lamp. Provide luminaires with indicated lamps of designated type, type of lamp. Provide luminaires with indicated lamps of designated type,  of lamp. Provide luminaires with indicated lamps of designated type, of lamp. Provide luminaires with indicated lamps of designated type,  lamp. Provide luminaires with indicated lamps of designated type, lamp. Provide luminaires with indicated lamps of designated type,  Provide luminaires with indicated lamps of designated type, Provide luminaires with indicated lamps of designated type,  luminaires with indicated lamps of designated type, luminaires with indicated lamps of designated type,  with indicated lamps of designated type, with indicated lamps of designated type,  indicated lamps of designated type, indicated lamps of designated type,  lamps of designated type, lamps of designated type,  of designated type, of designated type,  designated type, designated type,  type, type, characteristics, and wattage. Where a lamp is not indicated for a luminaire, provide  and wattage. Where a lamp is not indicated for a luminaire, provide and wattage. Where a lamp is not indicated for a luminaire, provide  wattage. Where a lamp is not indicated for a luminaire, provide wattage. Where a lamp is not indicated for a luminaire, provide  Where a lamp is not indicated for a luminaire, provide Where a lamp is not indicated for a luminaire, provide  a lamp is not indicated for a luminaire, provide a lamp is not indicated for a luminaire, provide  lamp is not indicated for a luminaire, provide lamp is not indicated for a luminaire, provide  is not indicated for a luminaire, provide is not indicated for a luminaire, provide  not indicated for a luminaire, provide not indicated for a luminaire, provide  indicated for a luminaire, provide indicated for a luminaire, provide  for a luminaire, provide for a luminaire, provide  a luminaire, provide a luminaire, provide  luminaire, provide luminaire, provide  provide provide medium wattage lamp recommended by manufacturer for luminaire.   1. Metal-Halide Color Temperature and Minimum Color-Rendering Index: 3600 K and  1. Metal-Halide Color Temperature and Minimum Color-Rendering Index: 3600 K and 1. Metal-Halide Color Temperature and Minimum Color-Rendering Index: 3600 K and  Metal-Halide Color Temperature and Minimum Color-Rendering Index: 3600 K and Metal-Halide Color Temperature and Minimum Color-Rendering Index: 3600 K and  Color Temperature and Minimum Color-Rendering Index: 3600 K and Color Temperature and Minimum Color-Rendering Index: 3600 K and  Temperature and Minimum Color-Rendering Index: 3600 K and Temperature and Minimum Color-Rendering Index: 3600 K and  and Minimum Color-Rendering Index: 3600 K and and Minimum Color-Rendering Index: 3600 K and  Minimum Color-Rendering Index: 3600 K and Minimum Color-Rendering Index: 3600 K and  Color-Rendering Index: 3600 K and Color-Rendering Index: 3600 K and  Index: 3600 K and Index: 3600 K and  3600 K and 3600 K and  K and K and  and and   70 CRI, or as indicated.   2. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature,  2. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature, 2. Pulse-Start, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature,  Pulse-Start, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature, Pulse-Start, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature,  Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature, Metal-Halide Lamps: Minimum CRI 65. and 4000K color temperature,  Lamps: Minimum CRI 65. and 4000K color temperature, Lamps: Minimum CRI 65. and 4000K color temperature,  Minimum CRI 65. and 4000K color temperature, Minimum CRI 65. and 4000K color temperature,  CRI 65. and 4000K color temperature, CRI 65. and 4000K color temperature,  65. and 4000K color temperature, 65. and 4000K color temperature,  and 4000K color temperature, and 4000K color temperature,  4000K color temperature, 4000K color temperature,  color temperature, color temperature,  temperature, temperature,   or as indicated. M. LED Lamps: Long life, high performance, high efficiency lamps. Provide lamps as  LED Lamps: Long life, high performance, high efficiency lamps. Provide lamps as LED Lamps: Long life, high performance, high efficiency lamps. Provide lamps as  Lamps: Long life, high performance, high efficiency lamps. Provide lamps as Lamps: Long life, high performance, high efficiency lamps. Provide lamps as  Long life, high performance, high efficiency lamps. Provide lamps as Long life, high performance, high efficiency lamps. Provide lamps as  life, high performance, high efficiency lamps. Provide lamps as life, high performance, high efficiency lamps. Provide lamps as  high performance, high efficiency lamps. Provide lamps as high performance, high efficiency lamps. Provide lamps as  performance, high efficiency lamps. Provide lamps as performance, high efficiency lamps. Provide lamps as  high efficiency lamps. Provide lamps as high efficiency lamps. Provide lamps as  efficiency lamps. Provide lamps as efficiency lamps. Provide lamps as  lamps. Provide lamps as lamps. Provide lamps as  Provide lamps as Provide lamps as  lamps as lamps as  as as schedules or as shown on the drawings.     2.3  LUMINAIRE SUPPORT COMPONENTS A. Description: Comply with AASHTO LTS-3 for pole or other support structures,  Description: Comply with AASHTO LTS-3 for pole or other support structures, Description: Comply with AASHTO LTS-3 for pole or other support structures,  Comply with AASHTO LTS-3 for pole or other support structures, Comply with AASHTO LTS-3 for pole or other support structures,  with AASHTO LTS-3 for pole or other support structures, with AASHTO LTS-3 for pole or other support structures,  AASHTO LTS-3 for pole or other support structures, AASHTO LTS-3 for pole or other support structures,  LTS-3 for pole or other support structures, LTS-3 for pole or other support structures,  for pole or other support structures, for pole or other support structures,  pole or other support structures, pole or other support structures,  or other support structures, or other support structures,  other support structures, other support structures,  support structures, support structures,  structures, structures, brackets, arms, appurtenances, base, and anchorage and foundation. B. Wind-Load Strength of Total Support Assembly: Adequate to carry support assembly  Wind-Load Strength of Total Support Assembly: Adequate to carry support assembly Wind-Load Strength of Total Support Assembly: Adequate to carry support assembly  Strength of Total Support Assembly: Adequate to carry support assembly Strength of Total Support Assembly: Adequate to carry support assembly  of Total Support Assembly: Adequate to carry support assembly of Total Support Assembly: Adequate to carry support assembly  Total Support Assembly: Adequate to carry support assembly Total Support Assembly: Adequate to carry support assembly  Support Assembly: Adequate to carry support assembly Support Assembly: Adequate to carry support assembly  Assembly: Adequate to carry support assembly Assembly: Adequate to carry support assembly  Adequate to carry support assembly Adequate to carry support assembly  to carry support assembly to carry support assembly  carry support assembly carry support assembly  support assembly support assembly  assembly assembly plus luminaires at indicated heights above grade without failure, permanent deflection,  luminaires at indicated heights above grade without failure, permanent deflection, luminaires at indicated heights above grade without failure, permanent deflection,  at indicated heights above grade without failure, permanent deflection, at indicated heights above grade without failure, permanent deflection,  indicated heights above grade without failure, permanent deflection, indicated heights above grade without failure, permanent deflection,  heights above grade without failure, permanent deflection, heights above grade without failure, permanent deflection,  above grade without failure, permanent deflection, above grade without failure, permanent deflection,  grade without failure, permanent deflection, grade without failure, permanent deflection,  without failure, permanent deflection, without failure, permanent deflection,  failure, permanent deflection, failure, permanent deflection,  permanent deflection, permanent deflection,  deflection, deflection, or whipping in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.   whipping in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.  whipping in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.   in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.  in steady winds of 100 mph (160 km/h) with a gust factor of 1.3.   steady winds of 100 mph (160 km/h) with a gust factor of 1.3.  steady winds of 100 mph (160 km/h) with a gust factor of 1.3.   winds of 100 mph (160 km/h) with a gust factor of 1.3.  winds of 100 mph (160 km/h) with a gust factor of 1.3.   of 100 mph (160 km/h) with a gust factor of 1.3.  of 100 mph (160 km/h) with a gust factor of 1.3.   100 mph (160 km/h) with a gust factor of 1.3.  100 mph (160 km/h) with a gust factor of 1.3.   mph (160 km/h) with a gust factor of 1.3.  mph (160 km/h) with a gust factor of 1.3.   (160 km/h) with a gust factor of 1.3.  (160 km/h) with a gust factor of 1.3.   km/h) with a gust factor of 1.3.  km/h) with a gust factor of 1.3.   with a gust factor of 1.3.  with a gust factor of 1.3.   a gust factor of 1.3.  a gust factor of 1.3.   gust factor of 1.3.  gust factor of 1.3.   factor of 1.3.  factor of 1.3.   of 1.3.  of 1.3.   1.3.  1.3.  Support assembly includes pole or other support structures, brackets, arms, 	appurtenances, base, and anchorage and foundation.   1. Strength Analysis: For each pole type and luminaire combination, multiply the  1. Strength Analysis: For each pole type and luminaire combination, multiply the 1. Strength Analysis: For each pole type and luminaire combination, multiply the  Strength Analysis: For each pole type and luminaire combination, multiply the Strength Analysis: For each pole type and luminaire combination, multiply the  Analysis: For each pole type and luminaire combination, multiply the Analysis: For each pole type and luminaire combination, multiply the  For each pole type and luminaire combination, multiply the For each pole type and luminaire combination, multiply the  each pole type and luminaire combination, multiply the each pole type and luminaire combination, multiply the  pole type and luminaire combination, multiply the pole type and luminaire combination, multiply the  type and luminaire combination, multiply the type and luminaire combination, multiply the  and luminaire combination, multiply the and luminaire combination, multiply the  luminaire combination, multiply the luminaire combination, multiply the  combination, multiply the combination, multiply the  multiply the multiply the  the the   actual equivalent projected area of luminaires and brackets by a factor of 1.1 to  actual equivalent projected area of luminaires and brackets by a factor of 1.1 to actual equivalent projected area of luminaires and brackets by a factor of 1.1 to  equivalent projected area of luminaires and brackets by a factor of 1.1 to equivalent projected area of luminaires and brackets by a factor of 1.1 to  projected area of luminaires and brackets by a factor of 1.1 to projected area of luminaires and brackets by a factor of 1.1 to  area of luminaires and brackets by a factor of 1.1 to area of luminaires and brackets by a factor of 1.1 to  of luminaires and brackets by a factor of 1.1 to of luminaires and brackets by a factor of 1.1 to  luminaires and brackets by a factor of 1.1 to luminaires and brackets by a factor of 1.1 to  and brackets by a factor of 1.1 to and brackets by a factor of 1.1 to  brackets by a factor of 1.1 to brackets by a factor of 1.1 to  by a factor of 1.1 to by a factor of 1.1 to  a factor of 1.1 to a factor of 1.1 to  factor of 1.1 to factor of 1.1 to  of 1.1 to of 1.1 to  1.1 to 1.1 to  to to   obtain the equivalent projected area to be used in pole selection strength analysis.  obtain the equivalent projected area to be used in pole selection strength analysis. obtain the equivalent projected area to be used in pole selection strength analysis.  the equivalent projected area to be used in pole selection strength analysis. the equivalent projected area to be used in pole selection strength analysis.  equivalent projected area to be used in pole selection strength analysis. equivalent projected area to be used in pole selection strength analysis.  projected area to be used in pole selection strength analysis. projected area to be used in pole selection strength analysis.  area to be used in pole selection strength analysis. area to be used in pole selection strength analysis.  to be used in pole selection strength analysis. to be used in pole selection strength analysis.  be used in pole selection strength analysis. be used in pole selection strength analysis.  used in pole selection strength analysis. used in pole selection strength analysis.  in pole selection strength analysis. in pole selection strength analysis.  pole selection strength analysis. pole selection strength analysis.  selection strength analysis. selection strength analysis.  strength analysis. strength analysis.  analysis. analysis. C. Finish: Match finish of pole/support structure for arm, bracket, and tenon mount  Finish: Match finish of pole/support structure for arm, bracket, and tenon mount Finish: Match finish of pole/support structure for arm, bracket, and tenon mount  Match finish of pole/support structure for arm, bracket, and tenon mount Match finish of pole/support structure for arm, bracket, and tenon mount  finish of pole/support structure for arm, bracket, and tenon mount finish of pole/support structure for arm, bracket, and tenon mount  of pole/support structure for arm, bracket, and tenon mount of pole/support structure for arm, bracket, and tenon mount  pole/support structure for arm, bracket, and tenon mount pole/support structure for arm, bracket, and tenon mount  structure for arm, bracket, and tenon mount structure for arm, bracket, and tenon mount  for arm, bracket, and tenon mount for arm, bracket, and tenon mount  arm, bracket, and tenon mount arm, bracket, and tenon mount  bracket, and tenon mount bracket, and tenon mount  and tenon mount and tenon mount  tenon mount tenon mount  mount mount materials. D. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with  Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with  Fasteners, and Appurtenances: Corrosion-resistant items compatible with Fasteners, and Appurtenances: Corrosion-resistant items compatible with  and Appurtenances: Corrosion-resistant items compatible with and Appurtenances: Corrosion-resistant items compatible with  Appurtenances: Corrosion-resistant items compatible with Appurtenances: Corrosion-resistant items compatible with  Corrosion-resistant items compatible with Corrosion-resistant items compatible with  items compatible with items compatible with  compatible with compatible with  with with support components.   1. Materials: Will not cause galvanic action at contact points.   2. Mountings: Correctly position luminaire to provide indicated light distribution. E. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC  Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC  and Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC and Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC  Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC Bonding Lugs: Welded 1/2-inch threaded lug, complying with NEC  Lugs: Welded 1/2-inch threaded lug, complying with NEC Lugs: Welded 1/2-inch threaded lug, complying with NEC  Welded 1/2-inch threaded lug, complying with NEC Welded 1/2-inch threaded lug, complying with NEC  1/2-inch threaded lug, complying with NEC 1/2-inch threaded lug, complying with NEC  threaded lug, complying with NEC threaded lug, complying with NEC  lug, complying with NEC lug, complying with NEC  complying with NEC complying with NEC  with NEC with NEC  NEC NEC requirements on bonding and grounding.     2.4  FINISHES A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"  with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" with NAAMM's "Metal Finishes Manual for Architectural and Metal Products"  NAAMM's "Metal Finishes Manual for Architectural and Metal Products" NAAMM's "Metal Finishes Manual for Architectural and Metal Products"  "Metal Finishes Manual for Architectural and Metal Products" "Metal Finishes Manual for Architectural and Metal Products"  Finishes Manual for Architectural and Metal Products" Finishes Manual for Architectural and Metal Products"  Manual for Architectural and Metal Products" Manual for Architectural and Metal Products"  for Architectural and Metal Products" for Architectural and Metal Products"  Architectural and Metal Products" Architectural and Metal Products"  and Metal Products" and Metal Products"  Metal Products" Metal Products"  Products" Products" for recommendations for applying and designating finishes. B. Steel: Grind welds and polish surfaces to a smooth, even finish.   1.  Galvanized Finish: Hot-dip galvanize after fabrication to comply with ASTM A 123.   2. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent  2. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent 2. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent  Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent  Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent  Clean surfaces to comply with SSPC-SP 1, "Solvent Clean surfaces to comply with SSPC-SP 1, "Solvent  surfaces to comply with SSPC-SP 1, "Solvent surfaces to comply with SSPC-SP 1, "Solvent  to comply with SSPC-SP 1, "Solvent to comply with SSPC-SP 1, "Solvent  comply with SSPC-SP 1, "Solvent comply with SSPC-SP 1, "Solvent  with SSPC-SP 1, "Solvent with SSPC-SP 1, "Solvent  SSPC-SP 1, "Solvent SSPC-SP 1, "Solvent  1, "Solvent 1, "Solvent  "Solvent "Solvent   Cleaning," to remove dirt, oil, grease, and other contaminants that could impair paint   bond. Remove mill scale and rust, if present, from uncoated steel, complying with  bond. Remove mill scale and rust, if present, from uncoated steel, complying with bond. Remove mill scale and rust, if present, from uncoated steel, complying with  Remove mill scale and rust, if present, from uncoated steel, complying with Remove mill scale and rust, if present, from uncoated steel, complying with  mill scale and rust, if present, from uncoated steel, complying with mill scale and rust, if present, from uncoated steel, complying with  scale and rust, if present, from uncoated steel, complying with scale and rust, if present, from uncoated steel, complying with  and rust, if present, from uncoated steel, complying with and rust, if present, from uncoated steel, complying with  rust, if present, from uncoated steel, complying with rust, if present, from uncoated steel, complying with  if present, from uncoated steel, complying with if present, from uncoated steel, complying with  present, from uncoated steel, complying with present, from uncoated steel, complying with  from uncoated steel, complying with from uncoated steel, complying with  uncoated steel, complying with uncoated steel, complying with  steel, complying with steel, complying with  complying with complying with  with with   SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."   3. Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat  3. Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat 3. Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat  Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat Interior: Apply one coat of bituminous paint on interior of pole, or otherwise treat  Apply one coat of bituminous paint on interior of pole, or otherwise treat Apply one coat of bituminous paint on interior of pole, or otherwise treat  one coat of bituminous paint on interior of pole, or otherwise treat one coat of bituminous paint on interior of pole, or otherwise treat  coat of bituminous paint on interior of pole, or otherwise treat coat of bituminous paint on interior of pole, or otherwise treat  of bituminous paint on interior of pole, or otherwise treat of bituminous paint on interior of pole, or otherwise treat  bituminous paint on interior of pole, or otherwise treat bituminous paint on interior of pole, or otherwise treat  paint on interior of pole, or otherwise treat paint on interior of pole, or otherwise treat  on interior of pole, or otherwise treat on interior of pole, or otherwise treat  interior of pole, or otherwise treat interior of pole, or otherwise treat  of pole, or otherwise treat of pole, or otherwise treat  pole, or otherwise treat pole, or otherwise treat  or otherwise treat or otherwise treat  otherwise treat otherwise treat  treat treat   to prevent corrosion.   4. Polyurethane Enamel: Manufacturer's standard finish consisting of one or more  4. Polyurethane Enamel: Manufacturer's standard finish consisting of one or more 4. Polyurethane Enamel: Manufacturer's standard finish consisting of one or more  Polyurethane Enamel: Manufacturer's standard finish consisting of one or more Polyurethane Enamel: Manufacturer's standard finish consisting of one or more  Enamel: Manufacturer's standard finish consisting of one or more Enamel: Manufacturer's standard finish consisting of one or more  Manufacturer's standard finish consisting of one or more Manufacturer's standard finish consisting of one or more  standard finish consisting of one or more standard finish consisting of one or more  finish consisting of one or more finish consisting of one or more  consisting of one or more consisting of one or more  of one or more of one or more  one or more one or more  or more or more  more more   coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.  coats of primer and two finish coats of high-gloss, high-build polyurethane enamel. coats of primer and two finish coats of high-gloss, high-build polyurethane enamel.  of primer and two finish coats of high-gloss, high-build polyurethane enamel. of primer and two finish coats of high-gloss, high-build polyurethane enamel.  primer and two finish coats of high-gloss, high-build polyurethane enamel. primer and two finish coats of high-gloss, high-build polyurethane enamel.  and two finish coats of high-gloss, high-build polyurethane enamel. and two finish coats of high-gloss, high-build polyurethane enamel.  two finish coats of high-gloss, high-build polyurethane enamel. two finish coats of high-gloss, high-build polyurethane enamel.  finish coats of high-gloss, high-build polyurethane enamel. finish coats of high-gloss, high-build polyurethane enamel.  coats of high-gloss, high-build polyurethane enamel. coats of high-gloss, high-build polyurethane enamel.  of high-gloss, high-build polyurethane enamel. of high-gloss, high-build polyurethane enamel.  high-gloss, high-build polyurethane enamel. high-gloss, high-build polyurethane enamel.  high-build polyurethane enamel. high-build polyurethane enamel.  polyurethane enamel. polyurethane enamel.  enamel. enamel.     a. Color: As selected by Architect from manufacturer's standard colors or as    a. Color: As selected by Architect from manufacturer's standard colors or as   a. Color: As selected by Architect from manufacturer's standard colors or as  a. Color: As selected by Architect from manufacturer's standard colors or as a. Color: As selected by Architect from manufacturer's standard colors or as  Color: As selected by Architect from manufacturer's standard colors or as Color: As selected by Architect from manufacturer's standard colors or as  As selected by Architect from manufacturer's standard colors or as As selected by Architect from manufacturer's standard colors or as  selected by Architect from manufacturer's standard colors or as selected by Architect from manufacturer's standard colors or as  by Architect from manufacturer's standard colors or as by Architect from manufacturer's standard colors or as  Architect from manufacturer's standard colors or as Architect from manufacturer's standard colors or as  from manufacturer's standard colors or as from manufacturer's standard colors or as  manufacturer's standard colors or as manufacturer's standard colors or as  standard colors or as standard colors or as  colors or as colors or as  or as or as  as as     indicated on the fixture schedule.  PART 3 - EXECUTION     3.1  INSTALLATION A. Luminaire Attachment: Fasten to indicated structural supports. B. Lamp luminaires with indicated lamps according to manufacturer's written 	instructions. Replace malfunctioning lamps.     3.2  CONNECTIONS A. Ground equipment.   1. Tighten electrical connectors and terminals according to manufacturer's published  1. Tighten electrical connectors and terminals according to manufacturer's published 1. Tighten electrical connectors and terminals according to manufacturer's published  Tighten electrical connectors and terminals according to manufacturer's published Tighten electrical connectors and terminals according to manufacturer's published  electrical connectors and terminals according to manufacturer's published electrical connectors and terminals according to manufacturer's published  connectors and terminals according to manufacturer's published connectors and terminals according to manufacturer's published  and terminals according to manufacturer's published and terminals according to manufacturer's published  terminals according to manufacturer's published terminals according to manufacturer's published  according to manufacturer's published according to manufacturer's published  to manufacturer's published to manufacturer's published  manufacturer's published manufacturer's published  published published   torque-tightening values. If manufacturer's torque values are not indicated, use those  torque-tightening values. If manufacturer's torque values are not indicated, use those torque-tightening values. If manufacturer's torque values are not indicated, use those  values. If manufacturer's torque values are not indicated, use those values. If manufacturer's torque values are not indicated, use those  If manufacturer's torque values are not indicated, use those If manufacturer's torque values are not indicated, use those  manufacturer's torque values are not indicated, use those manufacturer's torque values are not indicated, use those  torque values are not indicated, use those torque values are not indicated, use those  values are not indicated, use those values are not indicated, use those  are not indicated, use those are not indicated, use those  not indicated, use those not indicated, use those  indicated, use those indicated, use those  use those use those  those those   specified in UL 486A and UL 486B.     3.3  FIELD QUALITY CONTROL A. Inspect each installed unit for damage. Replace damaged units. B. Advance Notice: Give dates and times for field tests. C. Provide instruments to make and record test results. D. Tests and Observations: Verify normal operation of lighting units after installing  Tests and Observations: Verify normal operation of lighting units after installing Tests and Observations: Verify normal operation of lighting units after installing  and Observations: Verify normal operation of lighting units after installing and Observations: Verify normal operation of lighting units after installing  Observations: Verify normal operation of lighting units after installing Observations: Verify normal operation of lighting units after installing  Verify normal operation of lighting units after installing Verify normal operation of lighting units after installing  normal operation of lighting units after installing normal operation of lighting units after installing  operation of lighting units after installing operation of lighting units after installing  of lighting units after installing of lighting units after installing  lighting units after installing lighting units after installing  units after installing units after installing  after installing after installing  installing installing luminaires and energizing circuits with normal power source, and as follows: E. Malfunctioning Fixtures and Components: Replace or repair, then retest. Repeat  Malfunctioning Fixtures and Components: Replace or repair, then retest. Repeat Malfunctioning Fixtures and Components: Replace or repair, then retest. Repeat  Fixtures and Components: Replace or repair, then retest. Repeat Fixtures and Components: Replace or repair, then retest. Repeat  and Components: Replace or repair, then retest. Repeat and Components: Replace or repair, then retest. Repeat  Components: Replace or repair, then retest. Repeat Components: Replace or repair, then retest. Repeat  Replace or repair, then retest. Repeat Replace or repair, then retest. Repeat  or repair, then retest. Repeat or repair, then retest. Repeat  repair, then retest. Repeat repair, then retest. Repeat  then retest. Repeat then retest. Repeat  retest. Repeat retest. Repeat  Repeat Repeat procedure until units operate properly.     3.4  CLEANING AND ADJUSTING A. Clean units after installation. Use methods and materials recommended by 	manufacturer. END OF SECTION  
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