CITY OF FORT WAYNE MASTER 		    	                           UPDATED: 9/1/2019
SECTION 27 15 13
COPPER CABLE FOR COMMUNICATION AND APPURTENANCES
PART 1 -  GENERAL
1.1  	SUMMARY
A. Furnish all labor, materials, equipment and incidentals required to install copper cable and appurtenances as shown on the Drawings, specified and required.  
1. The system includes, but is not limited to copper cables, connectors, patch cord, patch panels and related appurtenances.
2. Communication Copper Drop Cabling
a. Drop cabling system shall provide interconnections between communications equipment rooms, main terminal space, and entrance facilities in the telecommunications cabling system structure. Cabling system consists of drop cables, intermediate and main cross-connects, mechanical terminations, and patch cords or jumpers used for drop -to- drop cross-connection.
b. Drop cabling cross-connects may be located in communications equipment rooms or at entrance facilities. Bridged taps and splitters shall not be used as part of drop cabling.
B. Related Sections
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural division 01 sections.
1. Section 27 00 00, Communication Systems
2. Section 40 67 03, Process Control Equipment Panel Construction
1.2 	REFERENCES
A. Reference Standards:  Comply with the latest edition of the applicable provisions and recommendations of the following, except as otherwise shown or specified:
1. ANSI/TIA/EIA
a. TIA/EIA-568-C.1	Commercial Building Telecommunications Cabling Standard 
b. TIA/EIA-568-C.0	General Requirements
c. TIA/EIA-568-C.2	Balanced Twisted Pair Cabling Components Standard
d. TIA/EIA-568-C.2.10 Specifications for Augmented Category 6 Cabling
e. TIA/EIA - 942	Telecommunications Infrastructure for Data Centers
f. TIA/EIA-569-A	Commercial Building Standard for Telecom Pathways and Spaces
g. TIA/EIA-606-A	Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
h. J-STD-607-A	Commercial Building Grounding/Bonding Requirements
2. NFPA
a. NFPA 70 National Electric Code (NEC) 
3. ISO/IEC	
a. ISO 11801 Generic Cabling for Customer Premises
B. If there is a conflict between applicable documents, then the more stringent requirement shall apply.  All documents listed are believed to be the most current releases of the documents.  The Contractor has the responsibility to determine and adhere to the most recent release when developing the proposal for installation.
1.3 	PRODUCT DELIVERY, STORAGE AND HANDLING
A. Cable Delivery:
1. No cable over one year old is acceptable for delivery.
2. Ends of cables are to be kept sealed at all times, except when making terminations.  Use methods approved by the cable manufacturer.
B. Cable Storage:
1. Store cable in a facility where the temperature shall be maintained at temperature recommended by the manufacturer for optimum workability.
1.4  	QUALITY ASSURANCE
A. Qualifications:
1. Manufacturer Qualifications:  Manufacturer shall be experienced in manufacturing materials and equipment similar to that which is specified herein for at least 5 years with a record of successful in-service performance.  When requested by the ENGINEER, a list of installations in satisfactory operation shall be provided.
2. Installers Qualifications:  Personnel completing terminations shall be personally experienced in the installation of communication systems, shall have been regularly engaged in the installation of Category 5e/6 cable for a minimum of the past three years, and shall be BICSI certified.
3. Field Quality Control Qualifications: The Contractor shall supply all necessary test equipment and qualified personnel to perform tests described by this specification. Testing personnel shall be BICSI certified.
B. Warranty
1. A Cable Products Warranty shall provide a complete warranty to guarantee a high performance cabling systems that meet application requirements.  The guarantee shall include all cable installed in the structured cabling system.  The Cable shall be warranted for a period of at least 25 years.
Provide all products in this section from the same supplier.
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section.  	
 	SUBMITTALS
A. Action Submittals. Submit the following:
1. Product Data 
a. Copper Cable and Appurtenances – Product Data
1) Manufacturer's product data sheets and complete construction details including physical characteristics of copper, strength members, and jackets.
1. Overall dimension of cable.
1. Manufacturer’s cable storage requirements, including temperature.
2. Shop Drawings 
a. Copper Cable Pulling Plan 
1) Specify the sequence of work tasks, materials, and equipment. 
2) The information submitted must include termination data including the following:
a) List of materials and accessories.
b) Details of cable preparation.
c) Method of applying materials (including quantities).
d) Precautionary measures.
e) Written statement from cable manufacturer that termination methods submitted are acceptable.
f) Written statement from the termination manufacturer that the termination methods are suitable for the proposed application
b. Copper Cable Layout Drawings 
1) Show routing of cables, termination and equipment locations and bill of materials for each termination location.
3. Samples (NOT USED)
4. Sustainable Design Submittals (NOT USED)
B. Informational Submittals. Submit the following: 
1. Certificates (NOT USED)
2. Test and Evaluation Reports 
a. Copper Cable Production Test Reports
1) Cable manufacturer's certified test data for attenuation and bandwidth and the maximum pulling strain allowed.
b. Test Instruments Certification
1) Power meters shall have calibrations traceable to National Institute of Standards and Technology (NIST) standards.
2) Calibrations on meters used for testing shall be less than 1 year old.
3. Manufacturers’ Instructions 
a. Installation Instructions
1) Manufacturer’s installation instructions, procedures and specific tools.
4. Source Quality Control Submittals (NOT USED)
5. Field Quality Control Submittals
5. Copper Cable Field Quality Control Reports
1) Contractor shall submit certified field reports.  Refer to paragraph 3.2 for test requirements
6. [bookmark: _GoBack]Qualifications Statements 
a. Copper Cable - Qualification Statements 
1) Installer Qualification
a) For personnel completing terminations, submit data including name, employer, experience with communication installations including a list of completed installations, and the names of five references for installations completed that are similar in scope to this project.  
b) Proven 3 years minimum experience is required. 
c) Submit proof of BICSI (Building Industry Consulting Service International) certification.
2) Personnel Qualifications
a) Submit proof of BICSI certification.
7. Manufacturer Reports (NOT USED)
8. Delegated Design Submittal (NOT USED)
9. Special Procedure Submittals (NOT USED)
C. Closeout Submittals. (NOT USED)
1. Maintenance Contracts (NOT USED)
2. Operation and Maintenance Data 
3. Bonds (NOT USED)
4. Warranty Documentation (NOT USED)
5. Record Documentation (NOT USED)
6. Sustainable Design Closeout Documentation (NOT USED)
7. Software (NOT USED)
D. Maintenance Material Submittals. (NOT USED)
1. Spare Parts (NOT USED)
2. Extra Stock Materials (NOT USED)
3. Tools (NOT USED)
PART 2 -  PRODUCTS
2.1  	MANUFACTURERS
A. Panduit
B. Black Box
C. Or engineer approved equal
2.2 	WORK AREA SUBSYSTEM
A. The Work Area shall consist of the connectivity equipment used to connect the horizontal cabling subsystem and the equipment in the work area. Both copper and fiber media shall be supported.  The connectivity equipment shall include the following options:
1. Patch (equipment) cords and modular connectors
2. Outlets and surface mount boxes
3. Surface raceway and outlet poles
4. Consolidation point / MUTO
B. Patch Cords and Modular Connectors
1. The modular connectors and patch cords will be chosen to match the horizontal cabling medium and rating.  The same manufacturer shall provide the modular connectors and patch cords.  The total patch cord length at the work area is not to exceed 3 meters (10 ft).  Exception: When implementing an open office cabling system as specified under TIA TSB-75.
2. Copper Connectivity
a. The PANDUIT MINI-COM® Network Cabling System shall be used for the Work Area subsystem, including all modular connectors.  The network cabling system shall be comprised of modular connectors in support of high-speed networks and applications designed for implementation on copper cabling.  All outlets shall utilize fully interchangeable and individual connector modules that mount side-by-side to facilitate quick and easy moves, adds and changes. 
b. The eight position modules shall be used in all work areas and shall exceed the connector requirements of the TIA/EIA Category 6 standard.  Termination shall be accomplished by use of a forward motion termination cap and shall not require the use of a punch down tool.  The termination cap shall provide strain relief on the cable jacket, ensure cable twists are maintained to within 1/8” (3.18 mm) and include a wiring scheme label. All terminations for this project shall use the T568B (B) wiring scheme.  The modules shall terminate 4 pair 23-AWG 100-ohm solid unshielded twisted pair cable. The modules shall be universal in design, including complying with the intermateability standard IEC 60603-7 for backward compatibility.  Category 6 modules shall have UL and CSA approval.  The modules shall have ETL verified Category 6 performance and ISO Class E performance (as defined in ISO/IEC 11801) in both the basic and channel links.  They shall be universal in design, accepting 2, 3, or 4 pair modular plugs without damage to the outer jack contacts.  The modules shall be able to be re-terminated a minimum of 10 times and shall match the Owner’s color scheme.  The jack shall snap into outlets and patch panels.  The module shall include a black base to signify Category 6 400 MHz performance.
c. Category 6 Patch Cords shall be factory terminated with modular plugs featuring a one-piece, tangle-free latch design and black strain-relief boots to support easy moves, adds and changes.  They shall be constructed with Category 6 23-AWG stranded UTP cable.  Each patch cord shall be 100% performance tested at the factory in a channel test to the TIA/EIA Category 6 standard. Patch cords shall not be longer than 3 feet in length. 
d. The connectors shall snap into outlets and patch panels.
3. Copper Cable (Plenum rated)
a. Superior performance exceeds all TIA/EIA-568-C.2-1 Category 6 and ISO 11801 Edition 2.0 for   Class E cable requirements
b. ETL tested for Category 6 component performance
c. Conductors are twisted in pairs with four pairs contained in a flame retardant PVC jacket separated by a spline
d. Performance tested to 650 MHz
e. Plenum (CMP) and non-plenum/riser (CMR) flame rated
f. Maximum installation tension of 25 lbs (110 N)
g. Installation temperature range: 32°F to 140°F (0°C to 60°C)
h. Operating temperature range: 14°F to 140°F (–10°C to 60°C)
i. Cable diameter: Riser – 0.260"; Plenum – 0.250"
4. Copper Cable (Non-Plenum Rated)
a. Exceeds requirements of ANSI/TIA-568-C.2 Category 6 and ISO 11801 2nd Edition Class E channel standards
b. Exceeds requirements of ANSI/TIA-568-C.2 and IEC 61156-5 Category 6 component standards
c. Meets requirements of IEEE 802.af and IEEE 802.3at for PoE applications
d. Third party tested to comply with ANSI/TIA/EIA-568-C.2
e. Cable diameter: 0.236 in. (5.9mm) nominal
f. Installation temperature range: 32°F to 122°F (0°C to 50°C)
g. Operating temperature range: 14°F to 140°F (-10°C to 60°C)
NTS: Power over Ethernet section to be included for field devices that are unable to function with the Owner’s standard POE switch. Past examples include cameras and certain access control equipment. Owner’s intention is to NOT have POE power supplies sprinkled throughout by others that are included elsewhere in this contract. If a particular supplier has equipment that may need POE injectors a sufficient POE rack mount supply shall be provided (even if just one device) and used. The owner has yet to have one installed, but has been recommended to use PoE panel Panduit  DPOE24U1XG, power supply chassis Panduit DPOEPWRCU, rectifier modules Panduit DPOEPWRR500 (500 watt) or  DPOEPWRR1250 (1250 watt)
2.3  	POWER OVER ETHERNET (POE)
A. PoE panels shall comply with IEEE 802.3af and to provide power to compliant devices, while supporting 1 GbE data throughput for higher bandwidth connections. A status LED above each port shall designate when the port is actively supplying power.
B. An additional front panel LED shall indicate overall panel status. Labeling sections above each of six ports shall accommodate TIA-606-A compliant labeling. Rear 110 punchdown connections shall accommodate TIA 568A and TIA 568B wiremap and 48 VDC power output on pairs (1, 2) and (3, 6) and data on all pairs. Two RJ45 ports in the rear shall allow for network connectivity and management..
C. The power system shall occupy 1 RU of space. The power system shall accommodate modular rectifiers capable of supplying from 500W to 3,750W through combinations of 10A and 25A rectifier modules. All rectifier modules shall support 48 VDC output voltages. The power supply chassis shall accommodate up to three interchangeable rectifier  modules. The rectifiers shall be hot pluggable and shall load share to meet versatile power needs. The chassis and panel combination shall operate at 93% efficiency. 
PART 3 -  execution
3.1  	WORK AREA OUTLETS
A. Cables shall be coiled in enclosures or surface-mount boxes if adequate space is present to house the cable coil without exceeding the manufacturers bend radius. Provide excess cable twice the height of the enclosure.  
B. Cables shall be dressed and terminated in accordance with the recommendations made in the TIA/EIA-568-C document, manufacturer's recommendations and best industry practices.
C. Pair untwist at the termination shall not exceed 0.125 inch.
D. Bend radius of the cable in the termination area shall be a minimum of 8 inches.
E. The cable jacket shall be maintained to within one inch of the termination point.
F. Patch panel terminations shall be provided to match number of port connections with the spares provided to the Owner.
3.2 	COPPER TERMINATION HARDWARE
A. Cables shall be dressed and terminated in accordance with the recommendations made in the ANSI/TIA-568-C standard, manufacturer's recommendations and best industry practice.
B. Pair untwist at the termination shall not exceed 0.125 inch.  Bend radius of the cable in the termination area shall be a minimum of 8 inches.
C. 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.
D. The cable jacket shall be maintained to within one inch of the termination point.
E. Each cable shall be clearly labeled on the cable jacket behind the patch panel at a location that can be viewed without removing the bundle support ties.  Cables labeled within the bundle, where the label is obscured from view shall not be acceptable.
3.3  	INSTALLATION OF CABLE
A. General Requirements for Cabling:
1. Comply with TIA/EIA-568-C.1.
2. Comply with BICSI ITSIM, Chapter 6, "Cable Termination Practices."
3. Terminate in 110-style IDC termination hardware, refer to Section 271119 “Termination Blocks and Patch Panels”.
4. Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at indicated cross-connects and patch panels.
5. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
6. Proper cable management shall comply with BICSI.
7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between termination, tap, or junction points. Remove and discard cable if damaged during installation and replace it with new cable.
8. Cold-Weather Installation: Bring cable to room temperature before de-reeling. Heat lamps shall not be used for heating.
9. In the communications equipment room, install a 10-foot- long service loop on each end of cable.
10. Pulling Cable: Comply with BICSI ITSIM, Chapter. 4, "Pulling Cable." Monitor cable pull tensions.
11. Wire ties, zip ties, or similar shall not be used
B. Separation from EMI Sources:
1. Comply with BICSI TDMM and TIA/EIA-569-B recommendations for separating unshielded copper voice and data communication cable from potential EMI sources, including electrical power lines and equipment.
2. Separation between open communications cables or cables in nonmetallic raceways and unshielded power conductors and electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches.
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches
3. Separation between communications cables in grounded metallic raceways and unshielded power lines or electrical equipment shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches.
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches.
4. Separation between communications cables in grounded metallic raceways and power lines and electrical equipment located in grounded metallic conduits or enclosures shall be as follows:
a. Electrical Equipment Rating Less Than 2 kVA: No requirement.
b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches.
c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.
5. Separation between Communications Cables and Electrical Motors and Transformers, 5 kVA or HP and Larger: A minimum of 48 inches.
6. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5 inches.
3.4 	TESTING AND ACCEPTANCE
A. General:
1. All cables and termination hardware shall be 100% tested for defects in installation and to verify cabling system performance under installed conditions according to the requirements of ANSI/TIA/EIA-568-C-1 Section 11.  All pairs of each installed cable shall be verified prior to system acceptance.  Any defect in the cabling system installation including but not limited to cable, connectors, feed through couplers, patch panels, and connector blocks shall be repaired or replaced in order to ensure 100% useable conductors in all cables installed.  
2. All cables shall be tested in accordance with this document, the ANSI/TIA/EIA standards, and best industry practice.  If any of these are in conflict, the Contractor shall bring any discrepancies to the attention of the project team for clarification and resolution.
3. All twisted-pair copper cable links shall be tested for compliance to the requirements in ANSI/TIA/EIA/568-C.2 for the appropriate Category of cabling installed.
3.5 	INSTALLATION
A. Install cable and connectors as indicated on the Drawings and as specified in this section.
B. Install cables in the indicated raceway systems.  Inspect raceways prior to pulling cables.  Rod and swab out conduits and ducts prior to installing cables.
C. Pull cables prior to attachment of connectors.  Terminate all cables at a patch panel.  Install jumper cables at patch panel as shown on the Drawings.
D. Pull cables using an indirect attachment method such as a "Kellems Grip" or equal which distributes the pulling forces over the outer portion of the cable.  Pulls directly on the copper core will not be allowed.
E. Do not exceed maximum pulling strength limits of the cable during installation.  Monitor cable pull tensions at all times during the installation of the cable using a remote sensing puller, strain gauge or running line tensiometer.  If electronic tension monitoring equipment is used, it shall be calibrated or checked for calibration on a daily basis or prior to any cable pull.
F. To reduce cable friction and minimize pulling forces during installation, use a polymer based, water soluble lubricant when pulling cable.
G. Do not exceed the minimum bend radius of the cable.  Tight loops, kinks, knots or tight bends will not be allowed during installation.
H. For conduit installation, the minimum bending radius shall be 8 inches.  Use sweeping elbows at all transitions from horizontal to vertical conduit runs.
I. Do not make splices in cable.  Provide adequate run lengths on cable reels to make termination-to-termination runs without splices.
J. Provide handholes and pull boxes as required by the cable manufacturer.
K. Within manholes, route and support cable along the inside wall and protect using PVC conduit.
L. Identification meeting the requirement of Section 26 05 53, Identification For Electrical Systems, shall be provided for each cable at each junction box, pull box, manhole and handhole.
3.6  	FIELD QUALITY CONTROL 
A. The Contractor shall supply all necessary test equipment and qualified personnel to perform tests described by this specification.
B. Test cables after field installation.  Tests shall be witnessed by the Engineer.  The Engineer shall be notified at least 24 hours in advance of testing.
C. The test shall be signed by the tester and initialed by the Engineer.
D. Furnish certification documents for each test to the Engineer within 10 days of testing.  Include printouts from the testing with the certification documents.  Record the following data:
1. Installer's company name and address.
2. Installer's name.
3. Date of certification.
4. Length of each link measured.
5. Equipment used to certify the link.
6. Name of person(s) recording the test data.
E. Cable Energizing:  
No cable shall be energized until the master copy of its test record is approved by the Engineer.
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