
	
	
	



	
	
	



SECTION 27 10 00NOTE TO EDITOR:  THIS IS A MASTER SPECIFICATION AND NEEDS TO BE EDITED TO BECOME PROJECT SPECIFIC.  PLEASE REMOVE ALL HIGHLIGHTS AND TEXT BOXES AND MAKE ALL TEXT BLACK ONCE EDITING IS COMPLETE.


STRUCTURED CABLING - NEW
1. GENERAL
1.1. SUMMARY
1.1.1. This section describes the structured cable system which shall include: permanently installed backbone and horizontal pathway cabling outlet assemblies, and hardware for terminating and interconnecting.
1.1.2. Products Installed Under this Section:  Only new equipment and material, produced by   manufacturers that are recognized nationally by the technology industry and approved by Underwriters Laboratory shall be used as specified in this Section or on the Drawings.
1.1.2.1. All mounting hardware
1.1.2.2. All mounting brackets
1.1.2.3. All power cords 
1.1.2.4. All fiber and copper patch cords NOTE TO EDITOR: COORDINATE RELATED SECTIONS FOR SPECIFIC PROJECT 

1.2. RELATED SECTIONS
1.2.1. Division 01: General Requirements
1.2.2. Section 23 08 13: Energy Management System
1.2.3. Section 26 05 00: Common Work Results for Electrical
1.2.4. Section 26 50 00: Lighting
1.2.5. Section 27 30 00: Voice Communications 
1.2.6. Section 27 41 16: Multi-Purpose Room /Library Audio Visual System
1.2.7. Section 27 41 16.51: Classroom AV Pole Vault
1.2.8. Section 27 41 33: Master Antenna & TV Systems
1.2.9. Section 27 50 00: Digital Intercom/Clock & Bell
1.2.10. Section 27 51 26: Assistive Listening System 
1.2.11. Section 28 16 00: Intrusion Detection System
1.2.12. Section 28 23 00: Digital Surveillance System
1.3. REFERENCES
1.3.1. [bookmark: _Int_nPFDH2sQ]NEMA – National Electrical Manufacturer’s Association
1.3.2. [bookmark: _Int_zztYn1Q3]ANSI – American National Standards Institute 
1.3.3. NEC – National Electric Code
1.3.4. RSEF – Relevant State Electrical and Fire Codes
1.3.5. IEEE – Institute of Electrical and Electronic Engineers
1.3.6. UL – Underwriters Laboratories, Inc.
1.3.7. TIA – Telecommunications industry Association Standards
1.3.8. ANSI/TIA – 568-C.0, Generic Telecommunications Cabling for Customer Premises 
1.3.9. ANSI/TIA – 568-C.1, Commercial Building Telecommunications Cabling Standard
1.3.10. ANSI/TIA – 568-C.2, Balanced Twisted-Pair Telecommunications Cabling and Components Standard
1.3.11. ANSI/TIA – 568-C.3, Optical Fiber Cabling Components Standard
1.3.12. ANSI/TIA – 568-C.2-1 Transmission Performance Category 6a Cabling Specifications for 4-Pair 100 Ω Category 6a Cabling, provided the accuracy requirements for level III field testers; Category 6a
1.3.13. ANSI/TIA – 569A Commercial Building Standard for Telecommunications Pathways and Spaces
1.3.14. ANSI/EIA/TIA – 606 The Administration Standard for the Telecommunications Pathways and Spaces
1.3.15. ANSI/EIA/TIA – 607 Commercial Building Grounding and Bonding Requirements for Telecommunications
1.3.16. ANSI/TIA – 598 Color Coding of Optical Fiber Cables
1.3.17. EIA/TIA TSB – 67 Transmission Performance Specifications for Field Testing of Unshielded Twisted-Pair Cabling Systems
1.3.18. BICSI – Building Industry Consulting Service International publications:  
1.3.18.1. Telecommunications Distribution Methods Manual
1.3.18.2. LAN and Internetworking Design Manual
1.3.18.3. Telecommunications Cabling Installation Manual
1.3.18.4. Customer Owned Outside Plant Design Manual
1.3.18.5. Manufacturer’s recommendations and installation guidelines
1.3.19. All cabling shall comply with all appropriate requirements of NEC Articles 770 and 800 and shall comply with the State Fire Codes as interpreted by the State Fire Marshall’s Department.
1.3.20. All publications referred to in this document shall be the latest publicized edition.
1.4. DEFINITIONS
1.4.1. Contractor – The entity responsible for performing or overseeing the installation and configuration of the system.  
1.4.2. District – Long Beach Unified School District 
1.4.3. District Approved Equal – A product that the Contractor submitted as equal to or greater than the product specified, which subsequently received District approval for use on the intended project. Refer to Division 01s for additional information 
1.4.4. [bookmark: _Int_3X2rJZTe]District Standard – a design or brand that has been selected by the District Board as the acceptable product.  
1.4.5. District Technology Representative – An individual from the District’s Facilities Technology Group. They should possess an official @lbschools.net email address. 
1.4.6. [bookmark: _Int_2t1fmU7O]District Representative – An authorized individual representing the District, for example a project manager or construction manager.  
1.4.7. Hard Lid – A fixed ceiling where the ceiling material is affixed directly to the underside of roof framing.   
1.4.8. Integrator – The entity performing the physical installation and configuration of the system, who may be a sub-contractor of the Contractor.  
1.4.9. Intermediate Distribution Frame (IDF)
1.4.9.1. [bookmark: _Int_EGeeC6Hi]An intermediate termination points for horizontal wiring and cross connections normally within another structure separate from the MDF.
1.4.10. Main Distribution Frame (MDF) 
1.4.10.1.  A physical concentration or central location for terminating backbone cables to interconnect with local exchange carrier (LEC) equipment at the activity minimum point of presence.  The MDF includes vendor specific components to support voice and data circuits, building surge protector assemblies, main cross connects blocks, equipment support frames, and plywood backboard (if MDF is wall mounted).  Depending upon local site conditions, the MDF and IDF may be identical.
1.4.11. Owner – The District’s Technology Information Services Branch (TISB), who will oversee the system after turnover.
1.4.12. UPS - Uninterrupted Power Supply
1.4.12.1.  
1.5. SUBMITTALS
1.5.1. Product Data and Shop Drawings
1.5.1.1. Integrator to submit shop drawings with device locations and cable routes prior to installation.
1.5.1.2. Submit product data and manufacturer’s installation instructions.
1.5.2. Certificates
1.5.2.1. Contractor shall hold and maintain, through the completion, commissioning, closeout, and warranty period of the project, manufacturer's certification for the Structured Cabling System.  
1.5.2.1.1. Installers shall be CommScope Uniprise certified or certified by a District Approved Equal for copper horizontal cabling. Installers shall be Corning certified, CommScope certified, or certified by a District Approved Equal for fiber. Include written certification from users that systems have performed satisfactorily for not less than 18 months.
1.5.2.2. The Contractor must be certified with the manufacturer for the Structured Cabling System for at least twelve (12) months prior to bid.
1.5.2.3. [bookmark: _Int_SNV6LjWh]The Contractor shall provide proof of certification to the District during bid time.
1.5.2.4. At minimum, the Contractor’s qualifications for manufacturer’s certification shall include:
1.5.2.5. Provide BICSI Registered Communications Distribution Designer (RCDD) approved drawings complete with wiring diagrams and details required to prove that the distribution system shall properly support connectivity from the MDF to the IDF to the work area outlets. 
1.5.2.6. Submit specific experience in installing and testing structured cabling distribution systems using fiber optic and Category 6a rated or higher, cabling systems. Provide current certification for installing technicians.
1.5.2.7. [bookmark: _Int_nZND1bsd]Contractor shall submit documentation providing proof of calibration and the latest software version of all test equipment. 
1.5.2.8. Provide a complete and detailed test plan for the structured cabling system including a complete list of test equipment for the Category 6a and fiber optic cable components and accessories. Include procedures for validation, and testing. Provide current certification for testing technicians. 
1.5.2.8.1. Submit factory reel tests for fiber optic cables.
1.5.2.8.2. Cabling shall be fully terminated from end to end (installed in faceplates and installed into patch panels, NEMA rated wall boxes and/or raceway). Prior to finalized testing, pretests will not be accepted as the final report. 
1.5.2.8.3. Submit  certification of staff to utilize listed testing equipment
1.5.2.8.4. Submit factory test results for patch cords. 
1.5.2.8.5. Submit specific experience in installing and testing structured cabling distribution systems using fiber optic and Category 6a or higher, cabling systems.
1.5.3. Qualification Statements
1.5.3.1. Submit Contractor's experience and qualifications, which shall include three (3) years of projects of similar complexity. Include names and locations of two projects successfully completed.
1.5.3.2. [bookmark: _Int_O53Mi7An]Submit documentation indicating Contractor has been in the telecommunication contracting business for a minimum of five (5) years under the same name and are located within two hundred (200) miles of the District.
1.5.3.3. Installers shall be CommScope Uniprise certified or a District Approved Equal. Submit written certification from users that systems have performed satisfactorily for no less than 18 months.
1.5.3.4. Include specific experience in installing and testing structured telecommunications distribution systems using fiber optic and Category 6a cabling systems.
1.5.4. Refer to Section 01 33 00 for additional submittal requirements.
1.6. CLOSEOUT SUBMITTALS
1.6.1. Documentation to be submitted upon completion:
1.6.1.1. Upon completion of installation, the Contractor shall prepare and submit "as-built" drawings of the system. As-builts shall be of each floor plan indicating exact device locations, panels, cable routes and wire numbers as tagged.
1.6.1.2. [bookmark: _Int_YoKZx0Eu]Provide Electronic copy of “as built” drawings in AutoCAD and PDF formats.
1.6.1.3. O&M: Submit complete operations and maintenance manuals. Include required maintenance and maintenance schedule. 
1.6.1.4. For each campus, provide one (1) portable document file (PDF) showing schematic of structured cable system including cabling, IDF's, MDF's, and equipment rooms. Drawings shall depict: 
1.6.1.4.1. Shop and As-Built drawings shall depict District approved structured communications cable system identifications and administration labeling scheme.
1.6.1.4.2. As-Built drawings shall depict all final structured cabling configurations, including locations, cable counts and IDF locations after completed structured cable installation.
1.6.1.5. Electronic copies of Certification Test Results shall be provided to the District Representative within ten (10) days of cable installation completion.
1.6.1.6. Electronic copies of Certification Test Results shall be provided to the District Representative in PDF and native format.
1.6.1.7. 25 Year Warranty of Structured Cabling System shall be provided to the District Representative within ten (10) days of final Test Results. Coordinate with District Representative. 
1.6.2. Refer to Section 01 77 00 for additional requirements.
1.7. DELIVERY, STORAGE, AND HANDLING
1.7.1. Store materials so that they are protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.
1.7.2. Repair or replace damaged components prior to Substantial Completion of the project.
1.8. WARRANTY
1.8.1. The installation must be certified to meet the latest available manufacturer system warranty program requirements for an extended warranty of twenty-five (25) years minimum duration. The performance warranty shall warrant the installed horizontal and backbone copper portion of the system and, as applicable, the installed horizontal and backbone fiber optic portions of the system. All such links and segments shall be warranted in accordance with the latest applicable requirements as defined by TIA.
1.8.2. The Contractor shall warrant the workmanship and installation of the system for one (1) year.
1.8.3. All major component failures must be replaced within a four-hour period. A major component shall be considered any component that affects fifty or more user devices. 
1.8.4. The Contractor must provide a four-hour response time to problem calls. Response time is defined as on-site presence of authorized maintenance personnel equipped with appropriate spare parts and diagnostic tools.
1.8.5. During the warranty period, the Contractor shall maintain adequate stock of potential replacement parts to service the system should component failure occur. 
2. PRODUCTS 
2.1. SYSTEM DESCRIPTION
2.1.1. All new fiber optic cable and fiber optic patch cords, hardware and termination equipment shall be manufactured by Corning, CommScope, or District Approved Equal.
2.1.2. All new horizontal cabling, patch cords, hardware and terminating equipment shall be manufactured by CommScope Uniprise or District Approved Equal.
2.1.3. [bookmark: _Int_k2OWYHnu]The horizontal and backbone cabling system includes the interconnecting cabling and sleeves between rooms, terminal hardware for connectivity between the MDF and/or IDFs and the work area outlet. 
2.1.4. The backbone system shall be wired in a star topology with the MDF at the center or hub of the star. 
2.1.5. Hardware and terminating equipment shall consist of UL approved: Category 6a patch panels, jacks, and fiber optic terminating equipment
2.1.6. Backbone cable shall consist of  indoor/outdoor (plenum rated only where required by code) Singlemode fiber optic cable. Fiber optic cable shall be OS2 Single mode. 
2.1.7. All single fiber optic backbone cable shall not exceed a maximum distance of 5 kilometers (approximately 3.1 miles). All indoor/outdoor rated fiber optic cable shall be U.L. (Underwriters Laboratories) listed. 
2.2. STRUCTURED CABLING 
2.2.1. Cabling shall be UL listed for the application and shall comply with TIA-568 (most current) standards and NFPA 70.  Provide a labeling system for cabling as required by TIA-606 (most current) standard and District Standard (Refer to Section 3.10). Cabling manufactured more than twelve (12) months prior to date of installation shall not be used.    
2.2.2. Fiber Optic Singlemode Backbone Cabling
2.2.2.1. Shall be OS2 Singlemode  indoor/outdoor (plenum only where required by code),  tight buffeted 6 strands minimum..
2.2.3. Horizontal Cabling
2.2.3.1. Shall consist of Category 6a UTP four pair cable.
2.2.3.2. Shall match criteria and performance ratings of the existing cables.
2.2.3.3. Shall be plenum rated where required by code.
2.2.3.4. The maximum distance between the telecommunications outlet and the horizontal cross connect shall be no more than 90 meters. The maximum length of all patch cords, both in the telecommunications closet and at the work area, shall be no more than 10 meters.
2.2.3.5. Comply with NFPA 70 and performance characteristics in TIA-568 (most current) standards, four-pair 100 ohm.
2.2.3.6. All jumpers, patch cords, equipment cords, connecting hardware and connectors shall meet all applicable standards as specified in ANSI/TIA/EIA 562-C.2 and C.3.
2.2.3.7. Category 6a UTP rated cable for local area networks shall exceed TIA-568 (most current) standards.
2.2.3.8. Cable jacket shall be Blue (CommScope Uniprise or District Approved Equal) Category 6a for Structured cabling system.
2.2.3.9. Cable jacket shall be Aqua (CommScope Uniprise or District Approved Equal) Category 6a for Intercom and Clock system.
2.2.3.10. Cable jacket shall be Yellow (CommScope Uniprise or District Approved Equal) Category 6a for Camera system.
2.2.3.11. Cable jacket shall be Purple (CommScope Uniprise or District Approved Equal) Category 6a for Extron AV system. 
2.2.4. Fiber Optic Cabling 
2.2.4.1. All indoor/outdoor rated fiber optic cable shall be plenum rated only where required by code and U.L. listed.
2.2.4.2. New fiber optic backbone cable extending shall consist of indoor/outdoor plenum rated Single Mode OS2 fiber optic cable. 
2.2.4.3. Fiber optic backbone cable exceeding 400 meters shall consist of indoor/outdoor rated Single mode  fiber optic cable.
2.2.5. Category 6a Patch Cables
2.2.5.1. Patch cables (CommScope Uniprise or District Approved Equal) for unshielded twisted pair cable shall be Category 6a rated and shall be equipped with factory-attached connectors to interconnect equipment mounted on the racks of the distribution frame and to connect computer stations to outlet locations. 
2.2.5.2. Quantity of patch cords required for 100% port population at both ends plus 15% spare. 
2.2.5.3. Patch cords (CommScope Uniprise or District Approved Equal) footage shall be 1 meter, 2 meters, and 5 meters.
2.2.5.4. Unless otherwise stated, the Structured Cable Contractor shall deliver:
2.2.5.4.1. MDF/IDF Patch Cords - Category 6a,
2.2.5.4.1.1. Blue in color for Structure Cabling.
2.2.5.4.1.2. Yellow in color for Security Camera System.
2.2.5.4.1.3. Aqua in color for Intercom/Clock.
2.2.5.4.1.4. White in color for Wireless Access Points.
2.2.5.4.1.5. Purple in color for Extron AV system.
2.2.5.4.1.6. Yellow in color for Aiphone system.
2.2.5.4.1.7. Orange in color for Electronic Door Locks.
2.2.5.4.2. Workstations – Category 6a, blue in color, 20-foot length.
2.2.5.4.3. Security Cameras– Category 6a, yellow in color.
2.2.5.4.4. Intercom/Clock – Category 6a, aqua in color.
2.2.5.4.5. Wireless Access Points - Category 6a, white in color
2.2.5.4.6. Extron AV System – Category 6a, purple in color
2.2.5.4.7. Aiphone System – Category 6a, yellow in color.
2.2.5.4.8. Electronic Door Locks – Category 6a, orange in color.
2.2.6. Fiber Optic Patch Cables
2.2.6.1. Fiber Optic Patch Cables shall be single mode patch cords, pre-made to connect fiber optic equipment with fiber optic cross connects, interconnects, and outlets. 
2.2.6.2. The patch cords (jumpers) shall be impact-resistant, duplex fiber cables with LC to LC connectors, of the same performance characteristics as the single mode  fiber backbone being connected. 
2.2.6.3. Fiber patch cords shall be manufactured by Corning or CommScope. Manufacturer to match the installed fiber.
2.2.6.4. These fiber optic patch panel connections shall provide 0.4 dB or less insertion loss and provide connection between the Active LAN devices and the fiber optic patch panel. Quantities for 100% fiber strand population at both ends plus 15% Spares.
2.2.6.5. Unless otherwise stated the Structured Cable Contractor shall deliver:
2.2.6.5.1. IDF Patch Cords LC - LC connectorized, single mode, duplex, fiber optic patch cord.
2.2.6.5.2. MDF Patch Cords LC - LC connectorized, single mode, duplex, fiber optic patch cord.
2.3. PATCH PANELS 
2.3.1. Copper Patch Panels
2.3.1.1. Patch panels shall be rack mounted, rated to exceed TIA Standard for Category 6a modular patch panels each wired to terminate modular jacks per the TIA T568B standard. 
2.3.1.2. Quantities of jacks are based on the number of Category 6a cables originating at wall outlets and terminating at the patch panel plus 15% spares.
2.3.1.3. 48 port patch panels shall be 48 port capacity.
2.3.1.4. Patch panels shall be black in color.
2.3.1.5. Copper Patch Panel Manufacturer: CommScope Uniprise
2.3.1.6. All patch panels shall be grounded. 
2.3.1.7. All unused patch panel openings shall have blanks installed.  
2.4. CABLE MANAGEMENT 
2.4.1. All equipment cabinets shall be equipped with horizontal cable management organizers for each fiber optic patch panel and Category 6a cable patch panel.
2.4.2. Horizontal cable managers shall be designed to extend past the frame to allow placement of equipment in any position within the rack. When mounted between equipment rack frame rails, they shall be securely mounted to equipment rack frame rails.
2.4.3. All equipment cabinets shall be equipped with horizontal cable management organizers for each fiber optic and UTP patch panel.
2.4.4. Horizontal cable managers shall be single-sided with black finish and 2 rack units in height. Horizontal cable managers shall have cable pass-through, removable hinged cover, and evenly spaced “fingers” designed to maintain and allow the entry and exit of jumper, patch, or cross-connect cables and/or wires in place. 
2.4.5. Horizontal Cable Manager Manufacturer: CommScope Uniprise or District Approved Equal.
2.5. FIBER OPTIC PATCH PANELS 
2.5.1. Provide panels for maintenance and cross connecting of fiber optic cables.  

2.5.2. Patch panels shall be constructed of 0.125-inch minimum aluminum and shall have connectors which interface the inside plant fiber optic jumper cable with the outside plant fiber optic cable.  
2.5.3. Patch panels shall be equipped with engraved laminated plastic nameplates above each connector. 
2.5.4. Rack-mounted fiber patch panels shall be equipped to terminate or splice the incoming inter-building fiber and any required backbone or interconnect cables.  
2.5.5. Each cable must be properly dressed. 
2.5.6. These patch panels will terminate the fiber optic cables, provide a place for jumper cables and provide room to terminate additional optics. 
2.5.7. Patch panels shall provide capacity for a minimum of 6 fiber optic strands. Larger capacity patch panels shall be determined at site walks.
2.5.8. Patch panels shall be 100% populated with type LC couplers and adapter plates. All connectors and couplers will be type LC. 
2.5.9. The fiber optic patch panel connections shall provide 0.4 dB or less insertion loss. 
2.5.10. All patch panels shall be grounded.
2.6. WALL MOUNTED EQUIPMENT SUPPORT CABINET
2.6.1. Fully enclosed lockable, modular type steel construction and treated to resist corrosion.
2.6.2. Minimum weight capacity of 300 lbs.
2.6.3. IDF cabinets shall be wall mount/swing out type and provide 19” rack mounting. 
2.6.4. Rack shall be designed to allow for left or right-hand swing.  Dimensions shall be a minimum of 36”H X 24” W X 30” D. 
2.6.5. Manufacture: Hoffman, Tripp Lite, or District Approved Equal.
2.6.6. In selected cases, a 48” high cabinet will be used.  Larger cabinet size will be determined on a project-by-project basis.
2.6.7. Cabinet shall be mounted on a fire rated plywood backboard in location to be determined.
2.6.8. When wall-mounted cabinets are installed in classrooms, the Contractor shall be responsible for providing and installing Acoustical Absorber foam material on the inside and back of the cabinet. Acoustical Absorber shall be flexible, ½” thick, polyurethane, adhesive backed foam.
2.6.9. Install electrical strip inside each cabinet. Top to bottom. One in front and one in rear.
2.6.10. Contractor shall be responsible for determining correct cabinet mounting and anchoring methods that will safely support the combined weight of the cabinet and data network components that will occupy the cabinet. 
2.6.11. Cabinet mounting and anchoring methods shall comply with the District Representative and State building and safety codes.
2.6.12. Drywall screws shall not be used for mounting cabinets.
2.6.13. Contractor shall be responsible for ensuring that cabinet mounting and anchoring methods are per manufacturers recommendations. Manufacturer: Tripp Lite, Hoffman Access Plus II Type 1 Double-Hinged Wall-Mount Cabinet, or District Approved Equal.
2.6.14. Contractor shall be responsible for proper grounding of the cabinets per the most current ANSI/TIA 607 standard.
2.6.14.1. Rack / Cabinet horizontal busbar Hubbell or equal.
2.6.14.2. Device ground kit Hubbell (part# - length in inches) or equal per device installed
2.6.14.3. Ground conductor Kit Hubbell (part# - length in inches) or equal for cabinet grounding to bus bar, electrical service panel or building steel
2.7. MDF CABINETS / FREE STANDING
2.7.1. The unit shall be designed to provide a secure, managed environment for computer and networking equipment.
2.7.2. Minimum weight capacity of 1500 lbs.
2.7.3. The unit shall be UL Listed and conform to EIA-310D Standard for Cabinets, Racks, Panels and Associated Equipment and accommodate industry standard 19” wide rack mount equipment.
2.7.4. The unit shall be designed with four (4) vertical posts to allow rack mount equipment installation utilizing four (4) vertical mounting rails.
2.7.5. The unit shall provide 42U of equipment vertical mounting space (1U=1.75” or 44.45mm).
2.7.6. The vertical mounting rails shall be adjustable to allow different mounting depths.
2.7.7. The unit shall include at least 50 sets of mounting screws, caged nuts, bolts and cup washers, and caged nut installation tool for the mounting of equipment inside the unit.
2.7.8. Both front and rear doors shall consist of quick release hinges allowing for quick and easy detachment without tools.
2.7.9. The front and rear doors shall open a minimum of 180 degrees to allow easy access to the interior.
2.7.10. The front and rear doors shall be reversible so that they open from either side.
2.7.11. The base unit shall include removable side panels that are removed without tools using easy finger latches for fast access to cabling and equipment.
2.7.12. All weight bearing components shall be constructed from steel no less than 0.9mm (20 gauges).
2.7.13. All metal parts shall be painted using a powder coat paint process. 
2.7.14. Plastic materials shall comply with Underwriters Laboratory Specification 94 with V-1 rating (UL94 V-1) or better.
2.7.15. Provisions shall be provided for all enclosure panels and rack-mounted equipment to be earthed or grounded directly to the frame.
2.7.16. Unit shall include a grounding kit containing terminated green/yellow jumper wires and associated hardware. 
2.7.17. Units shall be equipped with vertical wire management rings, not to exceed 12” between rings, installed at both the front and rear of the cabinet.
2.7.18. Each cabinet installed shall have one (19”W x3”D x 3”H) horizontal wire manager installed at top/rear portion of the cabinet.
2.7.19. Units shall be equipped with perforated front and rear doors, perforated top and solid side panels. 
2.7.20. Baying brackets shall be provided where multiple mounting cabinets are to be mounted together.
2.7.21. Cabinet Frame with front and rear mesh doors.
2.7.22. "Side Panels" required.
2.7.23. Unit shall have base dimension of 84 inches in height by 31.50 inches in width by 41.86 inches in depth.
2.7.24. Units shall be black in color.  
2.7.25. Cabinets shall be seismic/earthquake braced and anchored to floor.
2.7.26. Each campus MDF shall include two free standing equipment server cabinets.
2.7.27. Manufacturer: Tripp Lite SR2400 or District Approved Equal
2.7.28. Contractor shall be responsible for proper grounding of the cabinets per the most current 607 standard.
2.7.28.1. Rack / Cabinet vertical busbar Hubbell # HGRKTVC or equal.
2.7.28.2. Device ground kit Hubbell # HGRKD##N (## - length in inches) or equal per device installed.
2.7.28.3. Ground conductor Kit Hubbell # HGRKTDA##DA (## - length in inches) or equal for cabinet grounding to electrical service panel or building steel.
2.7.28.4. Ground conductor Kit Hubbell # HGRKTDA##DA (## - length in inches) or equal for cabinet busbar grounding to electrical service panel or building steel.
2.8. MDF EQUIPMENT CABINET ACCESSORIES
2.8.1. Each equipment cabinet shall come equipped with two 5-foot power distribution strips with (10) 20-amp (NEMA 5-20R) receptacles mounted 6 inches on center.
2.8.2. MDF Cable Runway
2.8.2.1. [bookmark: _Int_yWzgs30W]Cable runway shall be installed in new campus MDF Rooms.  Size: 12-inch-wide, plus side channel, as needed.
2.8.2.2. Classified by Underwriters Laboratories (UL) as suitable for equipment grounding.
2.8.2.3. [bookmark: _Int_S3NWhcl3]Cable runway shall be used for voice and/or data and video communications cabling only. No electrical wiring shall be placed in cable runway with voice and data cabling.
2.8.2.4. Wall angle supports shall be steel angles. Ends to be smooth without hooks or projections. Brackets shall be able to support an end load of 600 lb. with a safety factor of 1.65.
2.8.2.5. Elbows, Tee’s, 90-degree bends and crosses:  All horizontal and vertical 90-degree elbows, tees, 90-degree bends and crosses shall be made with right angle couplings, which clamp to the runway without the need for drilling or cutting.
2.8.2.6. At all horizontal 90-degree bends, tees, and crosses, provide adjustable junction splice kits for large radius cable bends.
2.8.2.7. Seismically supported by end wall supports, angular wall supports and communications equipment cabinets.
2.8.2.8. Black baked enamel finish.
2.8.2.9. Manufacturer: Chatsworth Products (12”) or District approved equal.
2.9. OUTLET/CONNECTOR ASSEMBLIES
2.9.1. Jacks shall comply with FCC Part 68.5, and TIA-568 (most current) standards.  
2.9.2. Jacks shall accommodate Category 6a or fiber optic cable and work in concert with Wiremold 5500 raceway or District approved equal.  
2.9.3. UTP jacks shall be RJ-45 designation T568B type, UL 1863 listed, eight position, constructed of high impact rated thermoplastic housing rated for Category 6a service.  
2.9.4. Jacks for data shall be Category 6a hardware and shall comply with the attenuation requirements contained in TIA-568 (most current) Standard.  
2.9.5. Jacks shall be:
2.9.5.1. Blue in color for Structured Cabling.
2.9.5.2. Yellow in color for Security Cameras.
2.9.5.3. Aqua in color for Intercom/Clock.
2.9.5.4. White in color for Wireless Access Points.
2.9.5.5. Purple for Extron AV.
2.9.5.6. Orange in color for Electronic Locks
2.9.5.7. Yellow in color for Aiphone system.
2.9.6. Telecommunications face plates shall comply with UL 514C, and TIA-568 (most current) standard; flush design constructed of high impact thermoplastic material.  
2.9.7. Structured cabling faceplate colors shall be ivory. Structured cabling faceplates shall be available in 2-port, 4-port and 6-port single-gang configurations. 
2.9.8. All unused faceplate openings shall have blanks installed.
2.9.9. Jacks shall be orientated on the patch panel starting at the top left and proceeding in a left to right, top to bottom order. 
2.10. NON-METALLIC SURFACE MOUNTED RACEWAY
2.10.1. Conceal cable sleeves within walls whenever possible. 
2.10.2. Unless otherwise indicated, raceway shall be three channel, Wiremold 5500 or District Approved Equal, with all necessary brackets, adapters, connectors, hardware and equipment to install CommScope Uniprise, or District Approved Equal, certified Structured Cabling systems as described above. 
2.10.3. Raceway shall be ivory in color or as noted on drawings.
2.10.4. [bookmark: _Int_hlsMftYb]Notching or modifications of raceway will not be permitted. 
2.10.5. [bookmark: _Int_95BFBUkh]Proper screws and anchors shall be used to mount raceway.
2.10.6. Manufacturer: Wiremold or District Approved Equal.
2.11. NON-CONTINUOUS CABLE SUPPORT
2.11.1. Material
2.11.1.1. Contractor shall provide and install all non-continuous cable supporting hardware.
2.11.1.2. Non-continuous cable supporting hardware consists of J-hooks, multi-function clips, beam clamps, etc. Bridle rings or zip ties are not permitted.
2.11.1.3. Non-continuous cable supports shall provide a load bearing surface of sufficient width to comply with required bend radii of high-performance cables; UL Listed. Bridle rings are not permitted.
2.11.1.4. Non-continuous cable supports shall have flared edges to prevent damage while installing cables. 
2.11.1.5. Non-continuous cable supports sized 1 5/16” and larger shall have a cable retainer strap to provide containment of cables within the hanger. The cable retainer strap shall be removable and reusable and be suitable for use in air handling spaces.
2.11.1.6. Non-continuous cable supports shall have an electro-galvanized or G60 finish and shall be rated for indoor use in non-corrosive environments.
2.11.1.7. Multi-tiered non-continuous cable support assemblies shall be used where separate cabling compartments are required. Assemblies may be factory assembled or assembled from pre-packaged kits. Assemblies shall consist of a steel angled hanger bracket holding up to six non-continuous cable supports, rated for indoor use in non-corrosive environments; UL Listed. 
2.11.1.8. If required, the multi-tier support bracket may be assembled to manufacturer recommended specialty fasteners including beam clamps, flange clips, C and Z purlin clips, etc.
2.11.1.9. Tee-bar support bracket with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments.
2.11.1.10. Fastener to wire/rod with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments.
2.11.1.11. Fastener to beam or flange with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments.
2.11.1.12. Fastener to C or Z purlin with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments.
2.11.1.13. Fastener to wall, concrete, or joist with one non-continuous cable support, factory or jobsite assembled; rated for indoor use in non-corrosive environments.
2.11.1.14. Fastener to threaded rod with one non-continuous cable support, factory or jobsite assembled, rated for indoor use in non-corrosive environments. 
2.11.1.15. The multi-tiered support bracket shall have a static load limit of 300 lbs.
2.11.1.16. U-hooks and double J-hooks shall attach directly to threaded rod using standard nuts.
2.11.2. Manufacturer: Copper B-Line, Erico Caddy, Doc’s J-Hooks or District Approved Equal.
2.12. TELECOMMUNICATIONS BACKBOARDS
2.12.1. Provide fire rated plywood 3/4-inch-thick A/C Grade 48”H X 24” W for mounting of wall mounted cabinets.  
2.12.2. Backboards shall be painted with a light color, nonconductive fire-resistant overcoat.  Backboards shall be free of voids; fill and sand prior to painting.
2.12.3. Cabinet shall be mounted on a plywood backboard in location to be determined.
2.12.4. [bookmark: _Int_KsEix720]Contractor shall be responsible for determining correct backboard mounting and anchoring methods that will safely support the combined weight of the backboard, cabinet and data network components that will occupy the backboard. 
2.12.5. Backboard mounting and anchoring methods shall comply with the District Representative and State building and safety codes.
2.12.6. [bookmark: _Int_cAkQduAj]Contractor shall be responsible for ensuring that cabinet mounting and anchoring methods comply with manufacturers’ recommendations. 
2.12.7. Drywall screws shall not be used to mount plywood backboards.
2.13. GROUNDING AND BONDING PRODUCTS
2.13.1. Comply with UL 467, ANSI/J-STD-607 (most current) standard, and NFPA 70.  Components shall be identified as required by TIA-606 (most current) standard.  
2.13.1.1. Manufacturer: Hubbell or District approved equal.
2.13.2. MDF
2.13.2.1. All MDF Racks shall be installed with a Grounding Busbar (TGB) 
2.13.2.1.1. The TGB shall be installed in accordance with ANSI/J-STD-607 (most current) standard.
2.13.2.1.2. The TGB shall be grounded to the nearest access to the building ground with a #6 AWG insulated conductor.
2.13.2.2. Building ground is identified as main building electrical ground, building structural steel, or ground rod. Water pipes, gas pipes and electrical conduits are not acceptable ground attachment points. 
2.13.2.3. Ground conductors are not to exceed 40 feet. If building ground connection is beyond 40 feet, Contractor is to install a new ground round at the nearest outside location. Ground rod location shall be approved by District Representative prior to installation.  
2.13.2.4. Provide ohms testing for ground. Ground connections shall not exceed 5 ohms.
2.13.3. IDF 
2.13.3.1. All IDFs shall be installed with a grounding busbar (TGB) the TGB shall be installed in accordance with ANSI/J-STD-607 (most current) standard.  The TGB shall be grounded to the nearest building ground with a #6 AWG insulated conductor.
2.13.3.2. Building ground is identified as main building electrical ground, building structural steel, or ground rod. Water pipes, gas pipes and electrical conduits are not acceptable ground attachment points.
2.13.3.2.1. Ground conductors are not to exceed 40 feet. If building ground connection is beyond 40 feet, Contractor is to install a new ground round at the nearest outside location. Ground rod location shall be approved by District Representative prior to installation.
2.13.3.2.2. Provide ohms testing for ground. Ground connections shall not exceed 5 ohms.
2.14. FIRESTOPPING MATERIAL
2.14.1. [bookmark: _Int_eulSS0Gc]Contractor shall provide all necessary fire stopping of openings through which cable is installed under this specification, in accordance with NFPA 70 and all local codes. This includes installation in conduits, raceways, or bare penetrations. Provide and install UL 1479 approved (Fire Barrier Caulk) firestop material.
2.14.1.1. Manufacturer: 3M, STI or District approved equal.
2.15. POWER STRIP(S)
2.15.1. Install 12 outlet, 15A 120v Vertical Rackmount Surge Protector at every equipment rack / cabinet in IDF, Tripp-Lite ISOBAR12ULTRA or District approved equal. 
2.15.2. Manufacturer: Tripp Lite or District approved equal
3. EXECUTION
3.1. EXAMINATION 
3.1.1. Coordinate layout and installation of voice, data, and video communication cabling with the District Representative, other Contractors, and equipment suppliers.
3.1.2. Structured Cable Contractor shall attend weekly project meetings.
3.1.3. Meet jointly with other Contractors, equipment suppliers, and the District Representative in order to exchange information and agree on details of equipment arrangements and installation interfaces.
3.1.4. Record agreements reached in meetings and distributed to other participants in a timely manner.
3.1.5. Adjust arrangements and locations of distribution frames, cross-connect and patch panels in equipment rooms and/or MDF/IDF rooms to accommodate and/or optimize the arrangement and space requirements of voice and LAN equipment.
3.2. HORIZONTAL DISTRIBUTION CABLE INSTALLATION
3.2.1. Telecommunications cabling and pathway systems, including the horizontal and backbone cable, pathway systems, telecommunications outlet/connector assemblies, and associated hardware shall be installed in accordance with TIA/EIA-568-C.1, C.2, C.3, (most current) standard, TIA 569-A, NFPA 70, and UL standard as applicable. If MDF and/or IDF do not have adequate capacity to support additional cable and termination hardware, Contractor shall provide and install new MDF/IDF cabinet.
3.2.2. Contractor shall provide all necessary tools and materials not specified, (Velcro wraps, “d” rings, screws, consumables, hardware, etc.) and equipment, (ladders, hydraulic lifts, storage containers, etc.) necessary to provide a complete and operating system. 
3.2.3. Installation methodologies shall adhere to manufacturer installation procedures to not violate certifications (i.e., UL).
3.2.4. All work shall be performed in a good workmanship-like manner leaving each location in the same or better condition as at the start of each project.
3.2.5. The designated District Representative shall be provided with progress reports.
3.2.6. Periodic on-site inspections will be done during installation.   
3.2.7. [bookmark: _Int_LPbb0uWo]The District reserves the right of “local jurisdiction” for final approval.
3.2.8. Do not exceed manufacturer’s cable pull tensions for copper and fiber optic cables. Provide a device to monitor cable pull tensions. Do not exceed 25 pounds pull tension for four pair copper cables.
3.2.9. Do not chafe or damage outer jacket materials.  
3.2.10. Use only lubricants approved by cable manufacturer.  
3.2.11. Do not over cinch cables, or crush cables with staples.
3.2.12. For Category 6a UTP cable, bend radii shall not be less than four times the cable diameter.
3.2.13. Pair untwist at the termination shall not exceed 3.18 mm (0.125 inch).
3.2.14. [bookmark: _Int_FLmL7s5d]Bend radius of the cable in the termination area shall not exceed 4 times the outside diameter of the cable.
3.2.15. Cables shall be neatly bundled and dressed to their respective panels or blocks. Each panel or block shall be fed by an individual bundle separated and dressed back to the point of cable entrance into the rack or frame.
3.2.16. The cable jacket shall be maintained as close as possible to the termination point.
3.2.17. Each cable shall be clearly labeled on the cable jacket behind the patch panel at a location that can be viewed with removing the bundle support ties. Cables labeled within the bundle, where the label is obscured from view shall not be acceptable.
3.2.18. [bookmark: _Int_EbQp4S3S]Contractor is responsible for all interconnected patch cables from the patch panel to the existing network switch.
3.2.19. Contractor shall install new ¼” pull rope in all conduits at MDF/IDF. 
3.2.19.1. Pull rope shall be new ¼" polypropylene over polyester rope with a minimum 1700 lb. Tensile strength. 
3.2.19.2. [bookmark: _Int_9kdIG3MO]Pull rope shall be new material that is free of knots, kinks, and abrasions and shall be placed as a single continuous length in every new conduit. 
3.2.19.3. Pull rope shall be secured at each end
3.3. OPEN CABLE INSTALLATION
3.3.1. Use only where specifically indicated on plans or determined during site surveys.
3.3.2. When not running surface mounted raceway or conduit, utilize non-continuous cable support above suspended ceilings and in all ceiling spaces.
3.3.3. Install cabling above suspended ceilings 6 to 12 inches above ceiling T-Bar using non-continuous cable support spaced on 24 to 48-inch centers and securely attached to structural ceiling.
3.3.4. Do not exceed cable pull tensions recommended by the manufacturer.
3.3.4.1. Avoid routing copper cable in areas where there may be high levels of electromagnetic interference (EMI). EMI is caused by AC power lines, broadcast signals, x-ray equipment, motors, generators, and fluorescent lighting fixtures.
3.3.4.2. Cables shall be placed in non-continuous cable support every 2 to 4 feet, if they are separately bundled and tie-wrapped using Velcro ties.
3.3.4.3. Cabling shall be organized and identified to facilitate locating and handling individual sheaths for maintenance functions.
3.3.4.4. Each bundle shall be neatly tied without over cinching and stressing cable.
3.3.4.5. Bundles shall be clearly marked identifying the IDF and room to which routed, the station numbers served by the bundle, and any other information that may assist in administration.
3.3.4.6. Great care shall be taken to protect all cabling from physical damage.
3.3.4.7. A 20-foot service loop shall be installed above the ceiling on each cable installation where possible.
3.4. PATHWAY INSTALLATIONS
3.4.1. Comply with TIA/EIA-569-A, NEC and CEC. 
3.4.2. [bookmark: _Int_vhMlTM8o]Shall be installed in accordance with NEC Article 314 and Article 800.51 (J), (K), or (L), as applicable, and installed in accordance with Articles 362.24 through 362.56, where the requirements applicable to electrical nonmetallic tubing apply.
3.4.3. Conceal interior conduit under floor slabs and within finished walls, ceilings and floors where possible. 
3.4.4. Keep conduit minimum 6 inches away from parallel runs of electrical power equipment, flues, steam, and hot water pipes.
3.4.5. [bookmark: _Int_Lrd9OTTs]Install conduit parallel with or at right angles to ceilings, walls, and structural members where located above accessible ceilings and where conduit is visible after completion of project.
3.4.6. Run conduits in crawl spaces and under floor slabs as if cable is exposed.
3.4.7. Install no more than two 90-degree bends for a single horizontal cable run.
3.4.8. Run conduits and surface mounted raceway as determined by site survey or as noted on drawings.
3.4.9. Provide pull boxes with “Sealtight” flex conduit only where flexible connections are required. District approval required prior to all “Sealtight” flex conduit installation.
3.4.10. Provide all coring, patching, and painting as needed for Intra-Building and Inter-Building pathways. Caulking is not an acceptable patching method for conduit penetrations into exterior walls. Coordinate with District for acceptable patching methods.
3.5. UNDERGROUND PULL BOXES AND PULL BOXES
3.5.1. Underground pull boxes shall be made of concrete and the minimum size shall be 35 ½” W x 17 ½” H x 12” D.
3.5.2. Underground pull covers shall be rated for traffic (type T.05) and shall be marked “COMMUNICATIONS”. 
3.5.3. Metal covers shall be used in all locations subject to vehicle traffic.
3.5.4. Gravel shall be installed below all ground boxes for drainage.
3.5.5. Ground boxes and pull boxes shall not be placed in areas subject to flooding.
3.5.6. Establish drainage to meet Public Works Construction Standards (Green Book).
3.5.7. Unless otherwise noted, pull boxes shall have minimum dimensions of 20” H x 20” W x 6” D.
3.5.7.1. Interior pull boxes shall consist of 16-gauge steel minimum, unless otherwise noted on plans.
3.5.7.2. Indoor enclosures shall conform to NEMA Type 4, unless otherwise noted.
3.5.7.3. [bookmark: _Int_Cd1U8d5j]Size pull boxes to not less than minimum Code requirements. Increase size above Code requirements where necessary to provide space for pulling, racking or splicing enclosed conductors, or where specified or indicated dimensions exceed Code requirements.
3.5.7.4. Exterior metal pull boxes exposed to weather (and not installed in or below grade) shall be equipped with rain-tight or weather-proof hinged doors.
3.5.7.5. Exterior pull boxes shall have 16-gauge steel bodies and 14-gauge steel doors.
3.5.7.6. Exterior pull boxes shall be equipped with external mounting feet.
3.5.7.7. Exterior pull boxes shall be equipped with stainless steel door clamps on three sides and a removable stainless-steel continuous hinge pin.
3.5.7.8. Exterior pull boxes shall be equipped with a hasp and staple for padlocking.
3.5.7.9. Enclosures installed on vertical exterior walls shall conform to NEMA Type 3R.
3.5.7.10. Enclosures installed on horizontal exterior surfaces such as rooftops or breezeways shall conform to NEMA Type unless otherwise noted.
3.5.7.11. Rain tight or weatherproof boxes shall use threaded watertight hubs for top or side entry and may use knockout for bottom entry only.
3.5.7.12. Exterior pull boxes shall conform to these industry standards:
3.5.7.12.1. UL 508 Type 4
3.5.7.12.2. NEMA/EEMAC Type 3, Type 4, Type 12, Type 13
3.5.7.12.3. NFPA 79
3.5.7.12.4. CSA Type 4
3.5.7.12.5. IEC 529, IP66
3.5.7.13. Tamper resistant screws shall be used on all exterior, aboveground junction/pull boxes exposed to public/student areas.
3.5.7.14. Exterior pull boxes shall be manufactured by Hoffman or District approved equal
3.6. COMMUNICATION DUCT-BANKS AND CONDUITS
3.6.1. Trenches
3.6.1.1. All underground trenches shall be minimum 24” W x 30” D.
3.6.1.2. Trenches shall be backfilled at 95% compaction.
3.6.1.3. Contractor shall restore surface to same or better condition
3.6.1.4. [bookmark: _Int_krTEBoDy]Contractor shall Dig Alert a minimum of 48 hours prior to excavation to verify the location of the existing underground utilities.
3.6.1.5. [bookmark: _Int_uvPmDfIe]Modifications to pathway design may be dictated by field conditions subject to approval by the District.
3.6.1.6. [bookmark: _Int_vU7fk9zE]Compaction testing notification must be provided to the District, 48 hours prior to testing so that a District inspector may be present.
3.6.1.7. Slurry fill trenches to within 3” (three inches) of finished grade whenever crossing paved areas. “Two Sack” slurry shall be used.
3.6.1.8. Pavement removal and patching shall conform to specifications and standards listed in the Public Works Standards (Green Book).
3.6.2. Conduit
3.6.2.1. [bookmark: _Int_4vnlLhvH]Underground conduit shall consist of Schedule 40 PVC – 2 inch inside diameter or Type C telephone conduit – 2 inch inside diameter (if concrete encased).
3.6.2.2. One (1) Maxcell innerduct shall be placed in a 2-inch conduit. Maxcell innerducts are to be equipped with 1/8” pull ropes.
3.6.2.3. Conduit shall have a factory formed bell on one end for interconnecting segments.
3.6.2.4. Conduit located under heavy use highways or railroad rights-of-ways shall be encased in steel casing consistent with the AASHTO or AREA specifications. The thickness of the steel casing shall be engineered for each specific application. This may vary based on campus codes.
3.6.2.5. Spacers: High impact spacers shall be used in all multi-duct systems, for both solely owned and joint telecommunications/power construction. They shall conform to NEMA TC-2, TC-6, TC-8, and ASTM F 512 dimensions.
3.6.2.6. All fittings shall be designed specifically for use with the type of conduit placed.
3.6.2.7. All conduits shall be equipped with seal plugs in all ground boxes and expansion rubber seal plugs within all buildings.
3.6.2.8. A horizontal and vertical separation of 1 inch between the ducts shall be maintained by installing high impact spacers with horizontal and vertical locking intervals of ten feet.
3.6.2.9. All communications conduits shall be placed uniformly between ground boxes and pull boxes. Conduit in position #1 at one ground box or pull box shall maintain its position within the duct run and terminate in the #1 position at the next box. The position of all conduits between ground boxes and pull boxes shall be maintained.
3.6.2.10. Long radius bends (over 30 feet) shall be used whenever possible to make changes in direction. If it is found to be necessary to place a 90-degree bend in the conduit run, a factory-made sweep of no less than 60-inch radius shall be used.
3.6.2.11. No conduit run shall exceed a total of 180 degrees of bend between any two points (such as utility holes or buildings) considering both vertical and horizontal sweeps.
3.6.2.12. Cold-formed trench bends shall have a radius of not less than 60 inches and shall pass mandrel integrity. Bend radius criterion is 2” or less 6 times the diameter of the conduit and any conduit larger than 2” is 10 times the diameter of the conduit.
3.6.2.13. The length and destination of all conduits shall be identified in each ground box, pull box and building. Embossed metal or heavy plastic tags strapped to each conduit shall be used.
3.6.2.14. After installation of communications conduits, the Contractor shall prove all conduits by pulling a mandrel with a diameter ¼” smaller than the conduit and 6 inches long through each conduit end-to-end. An inspector designated by the Contractor and the District shall be notified 24 hours before this procedure. Each conduit shall be cleaned with a bristle brush to remove any debris.
3.6.2.15. Utility marking tape shall be buried 12” below the surface directly above the conduit.
3.6.2.16. [bookmark: _Int_kyyftKF1]Where communications and power conduits occupy the same trench, all conduit structures shall be built with the telecommunications conduits placed above the power conduits and separated by a minimum of 12” of compact earth or 3” of concrete encasement, unless otherwise called out on construction drawings and approved by the District. If this type of construction is required, it shall receive the prior approval of the Contractor and the District.
3.6.2.17. Contractor shall install new ¼” pull rope in all conduits placed.
3.6.3. Overhead Conduit
3.6.3.1. Where overhead conduit is required between or within buildings, Contractor shall utilize EMT conduit with an inside diameter of 2”, unless otherwise specified.
3.6.3.2. All fittings shall be compression type connectors and couplers designed specifically for use with the type of conduit placed.
3.6.3.3. All fittings shall be watertight. Fitting types shall be pre-approved by the designated District representative. Unless pre-approved by the designated District representative, all conduits shall be installed by a qualified electrical Contractor who has at least five years’ experience in similar installations within the Southern California area.
3.6.3.4. [bookmark: _Int_9eeM43Kl]Contractor shall install conduit at roof locations utilizing the current District approved methodology and process. All conduit pathways and locations must be approved by the District prior to installation.
3.6.3.5. [bookmark: _Int_Vq2rKjtt]All roof penetrations must be approved by the District prior to installation.
3.6.3.6. Contractor shall install new ¼” pull rope in all conduits placed.
3.6.4. Communications Entrance Conduit
3.6.4.1. To prevent shear, all inter-building conduit (whether underground or aerial) shall transition from PVC to metal to Sealtite flex conduit when attaching to a permanent structure. The Contractor and the District shall determine the placement of all entrance conduit. All applicable standards shall be adhered to, i.e., District, NEC, BICSI, or G.O.128.
3.6.4.2. [bookmark: _Int_41LHRwHT]Sealtite flex conduit lengths shall not exceed 24”, unless approved by the District.
3.6.4.3. [bookmark: _Int_pLs7ZAxt]Sealtite flex conduit may be used between adjacent bungalows within 24” of one another using District approved connectors and methods. Use of Sealtite flex conduit between bungalow locations beyond the 24” distance shall require written authorization from the District.
3.6.4.4. Contractor shall install new ¼” pull rope in all conduits placed.
3.6.5. Vertical Conduit
3.6.5.1. Where vertical conduit is required between pull boxes or within buildings, Contractor shall utilize EMT conduit with an inside diameter of 2”, unless otherwise specified.
3.6.6. Duct-bank locating cable (electronically detectable warning tape)
3.6.6.1. Warning tape shall be a minimum of 3” wide, orange in color, and shall have a non-degradable imprint as follows:
3.6.6.1.1. “Caution fiber optic cable buried down”
3.6.6.1.2. The tape shall be electronically detectable
3.6.7. Pull rope
3.6.7.1. Pull rope shall be new ¼” polypropylene over polyester rope with a minimum of 1700 lb. tensile strength.
3.6.7.2. [bookmark: _Int_mACUJS67]Pull rope shall be new material that is free of knots, kinks, and abrasions and shall be placed as a single continuous length in every conduit.
3.6.7.3. Pull rope shall be secured at each end.
3.7. FIRESTOP
3.7.1. A firestop system is comprised of the item or items penetrating the fire rated structure, the opening in the structure, and the materials and assembly of the materials used to seal the penetrated structure. Firestop systems comprise an effective block for fire, smoke, heat, vapor and pressurized water steam.
3.7.2. All penetrations through fire-rated building structures (walls and floors) shall be sealed with an appropriate firestop system. This requirement applies to through penetrations (complete penetration) and membrane penetrations (through one side of a hollow fire-rated structure). Any penetrating item (i.e., riser slots and sleeves, cables, conduit, cable tray, and raceways, etc.) shall be properly firestopped.
3.7.3. All firestop systems shall be installed according to the manufacturer’s recommendations and fully installed and available for inspection by the local inspection authorities prior to cable system acceptance.
3.8. DUCT SEALANT
3.8.1. Contractor shall install duct sealant in each end of underground duct bank conduits.
3.8.2. All occupied and vacant communications duct bank conduits shall be sealed.
3.8.3. Each underground duct bank conduit entering underground pull boxes shall have duct sealant installed.
3.8.4. Each underground duct bank conduit stubbing up through building foundation shall have duct sealant installed.
3.8.5. Each underground duct bank conduit through the building wall shall have duct sealant installed.
3.8.6. Each underground duct bank conduit end shall be sealed to be 100% watertight.
3.9. BACKBOARD AND EQUIPMENT SUPPORT CABINET
3.9.1. [bookmark: _Int_NsnzBAwK][bookmark: _Int_qvuCf0UC]Contractor shall coordinate the MDF/IDF backboard and equipment support cabinet mounting locations and mounting methods with the District. New MDFs shall be provided with 4 free standing equipment cabinets. Existing campuses may require wall-mounted equipment cabinets.
3.9.2. Free standing MDF equipment cabinets shall be seismically anchored to the floor and to the overhead cable runway.
3.9.3. [bookmark: _Int_yD3pCwqG]Wall mounted equipment support cabinet shall be mounted on plywood backboard in location to be determined. Quantities and locations are to be coordinated with the District.
3.9.4. [bookmark: _Int_l440bcny][bookmark: _Int_Dl6SQyTi]Contractor shall coordinate the required equipment support cabinet dimensions with the District.
3.9.5. [bookmark: _Int_4kYSyFvo]Contractor shall provide and install fasteners and anchors that are designed and rated for determined mounting surface and building construction type.
3.9.6. [bookmark: _Int_0kl7r0Dm]Contractor shall provide and install fasteners and anchors that are designed and rated for the combined weight of the equipment support cabinet and its contents.
3.9.7. [bookmark: _Int_KeuTt6h8]Contractor shall be responsible for determining correct cabinet mounting and anchoring methods that will safely support the combined weight of the cabinet and data network components that will occupy the cabinet.
3.9.8. [bookmark: _Int_xc8J5Uif]Contractor shall install IDF/MDF plywood backboard and equipment support cabinet in such a manner that a minimum of 4 backboard fasteners and/or anchors are attached directly into wall framing studs or, if applicable, masonry wall.
3.9.9. [bookmark: _Int_0eG3iOLe]Contractor shall install MDF/IDF equipment support cabinet in such a manner that a minimum of 4 cabinet mounting point fasteners attach the cabinet directly to the plywood backboard.
3.9.10. Contractor shall not use drywall screws as fasteners for backboard and cabinet.
3.9.11. Cabinet mounting and anchoring methods shall comply with the District and State Building and Safety Codes.
3.9.12. [bookmark: _Int_785ahLVu]Contractor shall be responsible for costs of all repairs if equipment support cabinet installation methods are determined to be inadequate by the District or if Contractor provided and installed fasteners and/or anchors fail, resulting in the equipment support cabinet pulling away from wall or completely falling off of wall.
3.10. DATA SYSTEMS LABELING PROCEDURES
3.10.1. Data systems labeling shall be in accordance with the TIA-606 standard and District standard. 
3.10.2. Data systems labeling shall be computer software generated and printed with readable fonts and black ink on a white background. 
3.10.3. The ink and label shall be water and smear-proof for both indoor and outdoor use. 
3.10.4. Samples of each type of media showing label type, labeling format, font size and ink shall be submitted for District approval prior to use.
3.10.5. The Contractor shall label the cabling system as indicated in these specifications and in accordance with TIA-606 Standards and District Standards. 
3.10.6. All label printing will be machine generated. Self-laminating labels will be used on cable jackets, appropriately sized to the OD of the cable, and placed within view at the termination point on each end.  Outlet, patch panel and wiring block labels shall be installed on, or in, the space provided by the termination device or housing.
3.10.7. [bookmark: _Int_KTgCXUpI]Identification of cabling, pathways and hardware shall conform to TIA-606. The labeling scheme for the structured cabling system shall be submitted to the District for approval and inclusion in all matrices for building operations prior to trim/finish. Faceplate, insert, and dust cover shall be same color.
3.10.8. [bookmark: _Int_W6s0AnDW][bookmark: _Int_YupGGfQF]Each information outlet faceplate and each telephone and data cable shall be labeled following District standard. The labels shall be made of waterproof material and be mechanically printed with permanent black ink on a white background. The labels must be legible with the same identification numbering corresponding to both ends. Each information outlet faceplate has removable covers that hide the mounting screws. They are located above and below each pair of module knockouts. The approved adhesive-backed label should be placed on the outside of the top removable cover. The generic CommScope Uniprise cover that comes with the faceplate should be used below the lower knockouts. At the MDF, the telephone cabling shall be labeled on the protector blocks with black indelible ink in numerical order. Data cabling at the MDF/IDF closet should be labeled with mechanically printed labels both on the wire and on the patch panels utilizing specified label strips. Labeling products must be approved by the District prior to use.
3.10.9. The standard District Telecommunications and Networking outlet label format consists of: Room#-IDF#-Cable I.D.#
3.10.9.1. Room # - Designates the room where the terminal closet is located.
3.10.9.2. IDF # - Designates the closet on the floor from which the outlet is served. 
3.10.9.3. Cable I.D. # - Designates the individual outlet number used to identify the cable on both ends. 

Samples of labeling formats are provided on the next few pages.


Sample Faceplate Labeling Formats – confirm Labeling Requirements with District
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3.11. TESTING
3.11.1. Structured Cabling Testing
3.11.1.1. [bookmark: _Int_75sf7f1J]Contractor shall provide a complete and detailed test plan for the telecommunications and networking cabling system, for the UTP and OFN components and accessories. Include procedures for certification, validation, and testing. 
3.11.1.2. [bookmark: _Int_jG0LSjDN]Contractor shall submit factory reel tests for fiber optic cables. 
3.11.1.3. Contractor shall submit certification of staff to utilize listed testing equipment.
3.11.1.4. Contractor shall submit factory test results for patch cords.
3.11.1.5. Contractor shall perform structured cabling inspection, verification, and performances tests in accordance with ISO/IEC 14763-3 and ANSI/TIA-568 (most current) standard.
3.11.1.6. Permanent link testing shall be performed on all cabling.
3.11.1.7. [bookmark: _Int_EyQF7wj6]All testing personnel shall be trained on testing equipment tools to assure that complete and accurate testing results are obtained/provided.
3.11.1.8. All test equipment shall be calibrated no more than 12 months prior to cable test date.  Test equipment shall have the latest software update/release from the test equipment manufacturer.
3.11.1.9. [bookmark: _Int_ffkWtjzb]The Installation must be certified to meet the latest available manufacturer system warranty program requirements for an extended warranty of twenty-five (25) years minimum duration. At minimum such warranty shall, at no additional cost the District, provide a system warranty covering the installed Structured Cabling System against defects in workmanship, components and performance.
3.11.2. Inspection
3.11.2.1. Visually inspect cabling jacket materials for UL or third-party certification markings.  
3.11.2.2. Visually inspect plenum rated Category 6a UTP cable and Indoor/Outdoor plenum rated fiber optic cable jacket materials for UL or third-party certification markings.  
3.11.2.3. Inspect cabling terminations in MDF/IDF rooms and at workstations to confirm color code for tip and ring pin assignments and inspect cabling connections to confirm compliance with TIA 568 (most current) standard.  
3.11.2.4. Visually confirm Category 6a marking of outlets, cover plates, jacks, and patch panels.
3.11.3. Verification Tests
3.11.3.1. Perform 250 MHz for Category 6a near end cross talk (NEXT) and attenuation tests for Category 6a systems installations.
3.11.3.2. Perform fiber optic end-to-end attenuation tests using a power meter light source and manufacturer's recommended test procedures.   Perform tests in accordance with EIA 526-14, (most current) for horizontal, singlemode fiber.  Perform verification acceptance tests and factory reel tests.
3.11.4. Performance Tests
3.11.4.1. Category 6a Cable Tests
3.11.4.1.1. Perform UTP Permanent link tests in accordance with TIA-568 (most current) standard.
3.11.4.2. Fiber Optic Cable Tests
3.11.4.2.1. [bookmark: _Int_k9pwJgSZ]Perform an optical time domain reflectometer (OTDR) reel test and submit reports to the District before installation of the cable.
3.11.4.2.2. Perform a Certified bi-directional attenuation test with a light source and power meter after installation is complete
3.11.4.2.3. Perform a bi-directional OTDR test on all fiber optic cables exceeding 90m in addition to the certified attenuation test.
3.11.5. Final Verification Tests
3.11.5.1. Perform verification tests for Category 6a and fiber optic cable systems after the complete structured cabling and workstation jacks are installed.  
3.11.5.2. Provide the District with electronic final test results within 10 days of completion of installation. 
3.11.5.3. Final test results shall include summary pages for each IDF/MDF as required.
3.12. TELECOMMUNICATIONS
3.12.1. MDF Standard Room
3.12.1.1. MDF Replacement
3.12.1.1.1. On the First Floor
3.12.1.1.2. Adjacent to Electrical Room
3.12.1.2. Rectangle Room with 10 feet x 15 feet minimum
3.12.1.3. Door
3.12.1.3.1. Placement of the door in the middle of the wall
3.12.1.3.2. Door needs to open outward
3.12.1.3.3. 42” door size
3.12.1.3.4. No louvers
3.12.1.3.5. No glass
3.12.1.3.6. Salto Electronic Lock , District Board Approved Standard
3.12.1.4. [bookmark: _Int_1GOSE4ia]Proprietary room for Data, Fiber, CATV, Clock and Speaker, Telephone, Security, and UPS Backup
3.12.1.5. Two (2) data racks with 3’ of clearance, front and back
3.12.1.5.1. Enough spacing for two (2) additional future racks.
3.12.1.6. Open ceiling, no lid
3.12.1.7. Sealed concrete floor
3.12.1.8. Plywood wrapping, minimum 3 walls
3.12.1.8.1. 8’ plywood ¾” fire rated with off-white paint
3.12.1.9. Wrap room in ladder rack with access to racks at both North/South and East/West, creating a cross of ladder rack. Attach to top of data rack.
3.12.1.10. Lighting
3.12.1.10.1. Motion sensor for lights with manual override
3.12.1.10.2. Two (2) emergency lights
3.12.1.10.3. Provide four (4) light bays with height off of racks at 9 feet.
3.12.1.10.4. [bookmark: _Int_bhfUlw81]Provide 40-50 foot candles at 12” AFF (Above Finish Floor) at front and back of racks
3.12.1.10.5. Provide lighting around perimeter of room and not across
3.12.1.11. Two (2) data drops
3.12.1.11.1. One (1) data/phone
3.12.1.11.2. Wall mounted phone
3.12.1.11.3. Mount at 48” AFF
3.12.1.12. Electrical
3.12.1.12.1. 20-amp dedicated circuit
3.12.1.12.2. Double duplex, 20 amp dedicated at 42” AFF for CATV
3.12.1.12.3. Double duplex, 20 amp dedicated at 18” AFF (Above Finish Floor) centrally located on each wall
3.12.1.12.4. Run conduit along the bottom of the ladder racking to the top of each rack and mount double duplex 20-amp dedicated box
3.12.1.13. Split System Air Conditioning
3.12.1.13.1. Remote Control
3.12.1.13.2. Set points at 68 degrees
3.12.1.13.3. Mounted above door
3.12.1.13.4. Condensate drain line – gravity feed
3.12.2. IDF Standard Room
3.12.2.1. Stack above MDF if multi-level building
3.12.2.2. Rectangle Room with 10 feet x 10 feet minimum
3.12.2.3. Door
3.12.2.3.1. Placement of door in the middle of the wall
3.12.2.3.2. Door needs to open outward
3.12.2.3.3. 42” door size
3.12.2.3.4. No louvers
3.12.2.3.5. No glass
3.12.2.3.6. Salto Electronic Lock, District Board Approved Standard
3.12.2.4. Proprietary room for Data, Fiber, CATV, Clock and Speaker, Telephone, Security and UPS Backup
3.12.2.5. Two (2) data racks with 3 feet of clearance, front and back
3.12.2.6. Enough spacing for two (2) additional future racks
3.12.2.7. Open ceiling, no lid
3.12.2.8. Sealed concrete floor
3.12.2.9. Plywood wrapping, minimum 3 walls
3.12.2.9.1. 8-foot plywood ¾” fire rated with off-white paint
3.12.2.10. Ladder rack to the top of the rack from the conduit stub UPS.
3.12.2.11. Lighting
3.12.2.11.1. Motion sensor for lights with manual override
3.12.2.11.2. Two (2) emergency lights
3.12.2.11.3. Provide 2 light bays with height off of racks at 9 feet.
3.12.2.11.4. Provide 40-50 foot candle at 12” AFF
3.12.2.11.5. Provide lighting around the perimeter of the room, not across
3.12.2.12. Electrical
3.12.2.12.1. 20-amp dedicated circuit
3.12.2.12.2. Double duplex, 20-amp dedicated at 42” AFF
3.12.2.12.3. Double duplex, 20-amp dedicated at 18” AFF, centrally located on each wall
3.12.2.12.4. Run conduit along bottom of ladder racking to top of each rack and mount double duplex 20-amp dedicated circuit box
3.12.2.13. Split System Air Conditioning
3.12.2.13.1. Remote Control
3.12.2.13.2. Set points at 68 degrees
3.12.2.13.3. Mounted above door
3.12.2.13.4. Condensate drain line – gravity feed
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1. Faceplate Configurations — Figure 1
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I} Fiber Distribution Center Patch Panel Labeling:
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Example:
ROOM # 250U, Patch Panel #1 = 250U1-FDC1
ROOM # 250U, Patch Panel #2 = 250U1-FDC2
ROOM # 250U1, Patch Panel #3 = 250U1-FDC3
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K. UTP Paich Panel Labeling:
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