SECTION 16XXX

Leviton Telcom Project Specifications


FOREWARD: 

The following specification and its associated drawings are not intended for installation of a data communications cable system in a specific facility.  Rather, they are intended to provide a set of instructions and materials needed to install a system in future facilities, within parameters set by industry standards.  The information is modular in nature.  Each facility will have one or more of each module discussed. Specifically included in this specification are cable, connecting hardware and channel performance requirements to provide a Category 5e compliant channel to each data port of the workstations.

Some of the information contained in the following is directed to the owner's architects, electrical, mechanical, and structural engineers.  This information points toward ideal conditions and may vary by site depending on actual conditions.  Information directed at other than the installing contractor is denoted by italicized, bold type.  

1 Some of the information contained in the following is directed to the owner's architects, electrical, mechanical, and structural engineers.  This information points toward ideal conditions and may vary by site depending on actual conditions.  Information directed at other than the installing contractor is denoted by italicized, bold type.
2 SECTION 16010 - GENERAL PROVISIONS

3 SECTION 16765 - COMMUNICATIONS CABLING AND CONNECTORS

1 PART 1 – GENERAL

1.01 COMMUNICATIONS CONTRACT WORK

A. Furnish all labor, materials, tools, equipment and services for the installation as indicated, in accordance with general provisions of specifications and the Contract Drawings.

1. Report percentage of work complete on a weekly basis.

2. Completely coordinate with work of all other trades.

3. Provide all supplementary or miscellaneous items, appurtenances and devices incidental to or necessary for a sound, secure and complete installation, whether or not specifically indicated in the Contract Documents.

B. The work covered by the Contract Drawings and the specifications covers a complete installation, including both basic and channel links, for a Data and Voice Communications Network utilizing copper and optical fiber transmission media, including but not limited to:

1. Enhanced Category 5e horizontal cabling.

2. Category 3 (min), multi-pair cable for voice backbone cabling and interconnects.

3. Optical fiber cables for data network backbones.

4. Telecommunications outlets and connectors.

5. Equipment mounting racks and cabinets.

6. Enhanced Category 5e modular patch panels.

7. 110 series connecting hardware.

8. Optical fiber cabinets.

9. Optical fiber connectors.

10. Enhanced Category 5e patch cords (delivered to the Owner).

11. Optical fiber patch cords (delivered to the Owner).

12. Optical fiber and copper cable installation, testing and documentation.

C. The successful bidder will not be determined by price alone, but by a rating system to include a combination of price, qualifications and proposed documentation package.

D.
The contractor shall coordinate with other system vendors where appropriate to facilitate equipment backboard installation, scheduling, protection of equipment, and access to the project site in order to provide the Owner a substantially complete project in a timely manner.

1.02 WORK AND MATERIALS BY OTHERS (NIC) INCLUDE:

A. Furnishing and installation of computer hardware and related networking software and equipment.

B. Furnishing and installation of active components (phone switch, hubs, routers,data switches, etc.) in MC, IC(s), and HC(s).

C. Installation of Telecommunications Main Grounding Bus Bar (TMGBB).

D. Installation of Enhanced Category 5e patch cords, andoptical fiber patch cords furnished under this Section.
1.03 SUBMITTALS

A. Submit complete, at one time.  Partial submittals will not be considered.

B. Product data:

1. Submit in booklet form with data arranged under basic categories.  Include a typewritten index with dividers and identifying tabs between sections and references to Section of the Specifications.

2. Provide three (3) identical copies of product data booklets with the item or model to be used clearly marked, showing ratings where appropriate for approval and coordination.

C. Test Reports:

1. Submit complete reports of all testing performed to the Owner, with copies to the Communications Engineer upon project completion.  Format to be determined by owner.

D. Record Drawings:

1. Keep a complete set of Construction Drawings at the job site showing actual installation of cable and equipment.

2. Use this set of Drawings for no other purpose.

3. Where any material, equipment or system component is installed differently from that shown, indicate difference clearly and neatly using ink or indelible pencil.

4. At project completion, submit record set of Drawings to the Owner.

8. Drawings and documentation to include the name of the person who will act as the low voltage Contractor’s official contact with the Contractor/Owner/Engineer.

9.
The contractor shall obtain all required permits and provide copies to the owner/Engineer.

1.04 QUALITY ASSURANCE

A. Materials: All materials shall be UL approved and labeled in accordance with the NEC for all products where labeling service normally applies.
B. All equipment shall be standard catalogued items of the manufacturer and shall be supplied complete with any optional items required for proper installation unless otherwise noted.

C. Codes and Standards:

1. Codes: Comply with applicable sections of the following for interior and exterior installations of wire and cable raceways.

a. Uniform Building Code (UBC)

b. National Electrical Code (NEC/NFPA 70)

c. National Electrical Safety Code (NESC IEEE C 2)

d. Local Codes, ammendments, and ordinances.

2. Standards: Comply with applicable sections of the following for installation and testing of optical fiber and copper twisted-pair communication cabling and connectors.

a. ANSI/TIA/EIA-568-A-1995, Commercial Building Telecommunications Cabling Standard (All Addendas).

b. ANSI/TIA/EIA-569-A-1998, Commercial Building Standards for Telecommunications Pathways and Spaces

c. ANSI/EIA/TIA-570-1991, Residential and Light Commercial Telecommunications Wiring Standard

d. ANSI/TIA/EIA-606-1993, The Administration Standard for the Telecommunications infrastructure of Commercial Building

e. ANSI/TIA/EIA-607-1994, Commercial Building Grounding and Bonding Requirements for Telecommunications

f. TIA/EIA TSB-67-1995, Transmission Performance Specifications for Field Testing of Unshielded Twisted-Pair Cabling Systems

g. TIA/EIA TSB-72-1995, Centralized Optical Fiber Cabling Guidelines 

h. TIA/EIA TSB-75-1996, Additional Horizontal Cabling Practices for Open Offices

3. Installers shall have read the above documents and shall be familiar with the requirements that pertain to this installation.  The documents may be obtained from:

a. Global Engineering Documents, 15 Inverness Way East, Englewood, CO, 80112-5776, 800-854-7179, fax: 303-397-2740, http://global.his.com/
b. IEEE-Institute of Electrical and Electronics Engineers, Inc., 345 East 47th Street, New York, NY, 10017-2394, 800-678-IEEE, fax: 732-981-9667, http://standards.ieee.org/
D. Contractor shall provide references exhibiting similar installations in at least (3) other projects within the last year.  Contractor shall submit evidence of compliance with this requirement prior to commencement of work on the project.

E. The System installer must have an RCDD approve the project design.

F. The owner reserves the right to require the Contractor to remove from the project any such employee the Owner deems to be incompetent, careless or insuboordinate.

G.
All clean up activity related to work performed will be the responsibility of the Low Voltage Contractor and must be completed daily before leaving the site.

1.05 Pre-Installation Conference:

A. Schedule a conference a minimum of five calendar days prior to beginning work of this Section.

B. Agenda: Clarify questions related to work to be performed, scheduling, coordination, etc.

C. Attendance: Communications System installer, General Contractor, Architect, Owner’s representatives, and other parties affected by work of this Section.

1.06 WARRANTY

A. A Lifetime Performance Warranty covering all components, equipment, and workmanship shall be submitted in writing with system documentation. The warranty period shall begin on the system's first use by the owner.

B. Should the cabling system fail to perform its expected operation within this warranty period due to inferior or faulty material and/or workmanship, the contractor shall promptly make all required corrections without cost to the owner.

2 PART 2 - PRODUCTS

2.01 General wiring

A. All products shall be new, and delivered to the job site in original manufacturer’s packaging.

B. Initial cable inspection:  The contractor shall visually inspect all cable prior to installation to verify that it is identified properly on the reel identification label, that it is of proper guage, containing the correct number of pairs, etc.  note any buckling of the jacket which would indicate possible problems.  Damaged cable, or any other components failing to meet specifications shall not be used in the installation.

2.02 COMMUNICATIONS NETWORK

A. Enhanced Category 5e UTP Cable:  UL listed type CMR/CMP, 24 AWG, four pair, solid copper conductors.  Cable shall be listed in the UL Verified LAN Cable Products Directory as complying with Category 5e requirements.  Cables shall be certified as meeting ANSI/TIA/EIA-568-A5 Category 5e requirements, and  comply with the following minimums :

1. Impedance:  100 ohms + 15 %

2. Attenuation:  22.0 dB/100 meters @ 100 MHz

3. NEXT:  32.0 dB/100 meters @ 100 MHz
B. Multi-pair Cable:  Provide multi-pair pair cables in quantities as required. Cable shall be Category 3 (minimum rating), UTP, 24 AWG, solid copper conductors.  Provide UL listed type CMR/CMP for general applications. Provide cable with gray jacket for intrabuilding backbones.

C. Multi-mode Optical Fiber Cables (Intrabuilding Data Backbone): UL listed type OFNR/OFNP; consisting of 62.5/125 micrometer fiber strands, each with color-coded PVC buffer.  Maximum attenuation shall be 3.5 dB/km at 850 nm and 1.5 dB/km at 1300 nm.  Minimum modal bandwidth (Wavelength) shall be 160 Mhz/km at 850 nm and 500 Mhz/km at 1300 nm.  Cable shall be reinforced with Aramid strength members, and contain no metallic elements.  Factory test reports, and contractor’s acceptance tests, must accompany each spool or reel of cable.

D. Communications Devices:

1. Telecommunications Outlet Connector Module (Category 5e):  Leviton modular jack devices as specified; furnish additional modules for 3 through 12 modular jack devices where indicated on the Drawings; 8-position, 8-conductor modular jacks, terminated to 110 type IDC connections for the installation of  UTP cable.  Units shall be labeled in accordance with both wiring designations T568A/B, and used to connect Enhanced Category 5e UTP data cables as specified herein.  See details for cable connections and labeling.  Provide and install Leviton 8-position, 8-conductor modular jack.  Provide and install blank inserts as needed.

E. Faceplates:  Provide and install faceplates for mounting telecommunication outlet connector modules described above.  Leviton single-gang faceplate or Leviton double-gang faceplate, as required.
F. Equipment Mounting Racks:  Provide racks equipped as detailed on the Drawings and as follows.  Specified finish is manufacturers standard black finish.  Where finish is indicated on the drawings to be other than black, that finish shall apply to all rack components with optional “custom/finish” selections.
1. Equipment Rack(s):  Provide Chatsworth; 19.0” wide x 84.0” (7’-0") tall; number of vertical rack sections as required to allow space for terminating all communications cabling indicated on the drawings, plus mounting space for all owner supplied active components/equipment required to cross-connect to any/all modular jack ports on the patch panels.

2. Distribution Rack Grounding: furnish ground terminal block for each rack section located in the MC.  Rack shall be grounded using #6 AWG stranded, insulated copper conductor.  Furnish all required bonding material (racks and runway) and hardware, and bond to nearest TMGBB. Refer to ANSI/TIA/EIA-607-1994, Commercial Building Grounding and Bonding Requirements for Telecommunications, for details.

3. Power Protection Strips:  CPI #10814-001.  Equip each equipment rack or section thereof, with one plug strip  (do not power station cable racks).

4. Cable Runway:  CPI , 12”, ladder style; equip each rack with cable raceway as shown on the drawings.  Securely attach to backboard and rack in accordance with manufacturer’s written instructions.

5. Cable Raceway Bend Radii:  CPI #10723-015/10724-015, equip each 19.0” rack as neccessary.

6. Cable management: provide and install Leviton brand Velcro cable management.

7. Cable management panel:  Provide and install Leviton 3.5”H cable management panels as shown on the construction drawings.  Leviton “Spacemaker” panels also are acceptable.

8. Optical fiber cable management panel:  Provide and install one Leviton optical fiber cable management panel for each rack mounted optical fiber cabinet to be installed in equipment racks.  Mount directly below the optical fiber cabinet.

9. Provide and install Leviton 1.75”H cable management panels for wire management in wall mount enclosures. Leviton “Spacemaker” panels also are acceptable.

I.
Leviton Category 5e Modular Patch Panels: Leviton.  Provide and install printed circuit board style patch panels with 8-position, 8-conductor modular jack with 110 type connections.  Furnish units that adhere to the performance requirements of ANSI/TIA/EIA-568-A standards, and wired in accordance with either T568A or T568B designation (dependent on pinout at workstation, must be same). Furnish quantities required to terminate all UTP horizontal cables indicated on the Drawings, plus one for growth.

J.
Rack Mounted Optical Fiber Cabinet (Data Network):  Provide and install Leviton rack mounted modular cabinets complete with ST/SC/FC connector couplings mounted in ST/SC/FC connector panels for interconnection/cross-connection of multi-mode optical fiber cables as specified herein.  Units shall be sized to accommodate required strand counts. Provide blank adapter panels as required, for future growth.
K.
Loose Tube Break-Out Kit. Leviton. Provide and install one kit for each 6 optical fibers before coupling and connectorizing to the rack mounted optical fiber cabinet.

L.
Optical Fiber Connectors:  Must be compression-style, reusable, epoxy-less connectors.Provide and install Leviton ST/SC/FC Thread-lock; multi-mode, for connection at optical fiber cabinets.

M.
Category 5 Enhanced Frequency Patch Cords (Delivered to the Owner): quantity, color, and length TBD.

N.
Optical Fiber Duplex Patch Cords (Data Network – Delivered to the Owner):  Leviton, for the connection of optical fiber equipment to optical fiber connections and interconnections.  Cords shall consist of 62.5/125 micrometer dual-fiber jumper cordage with appropriate connectors on each end; quantity, length, and configuration TBD.  Factory test reports must accompany each patch cord.

O.
Leviton 110 Series Connecting Hardware (Cross-connect/Voice):  Provide and install connecting hardware constructed of fire retardant molded plastic with color-coded horizontal index strips that secure and organize 25 cable pairs each.  The connection hardware shall accommodate 22 – through – 26 AWG cable conductors and shall be suitable for installation on connecting hardware backboards as shown on the drawings.  See ANSI/TIA/EIA-606-1993 for designation strip color-code requirements.  Provide quantity as required to connect all telecommunication outlet/connector/voice cables as shown on the Drawings.

10. 110 Wiring Blocks with legs, 300 pair.

11. 110 Jumper Trough with legs.

12. 110C Connecting Blocks, 4 pair/5 pair.

13. 110 Designator Kit.

3 PART 3.00 – EXECUTION

3.01 INSTALLATION: GENERAL

A. Install communications cables and connectors in accordance with recognized industry installation practices and Leviton’s CCS requirements.

B. Coordinate with general contractors regarding data raceways/pathways and cable supports provided by others under Division 16 as necessary to interface installation of cables.

3.02 RACEWAYS AND CABLE INSTALLATION PATHWAYS

A. General.  Installation of Raceways/Pathways for data systems shall be in accordance with applicable portions of ANSI/EIA/TIA-569-A, Commercial Building Standards for Telecommunications Pathways and Spaces.

B.  Layout cable runs in advance to determine quantities of cable to be installed in raceways.  Maximum stacked height of cable installed along a cable support pathway shall be 2-1/2”.  Increase width of support structure, or provide additional runs of cable support where required to fulfill requirements.

C. Conduits above lay-in ceilings: Do not install cables in conduits that are supported from the ceiling suspension system.  All conduits shall be supported independently of the ceiling support system as described in Section 16110.

D.  Do not install cables in conduits until bushings are installed on the ends of the conduits.

E. Conduit fill ratio shall not exceed 40%.

3.03 OPEN CABLE SUPPORT AND INSTALLATION PATHWAYS

A. Where cables are indicated to be installed as 'Open Cabling', cable supports shall be installed to allow cabling to be grouped and run along a common path.  Cables shall run parallel or at right angles to the building structure, and shall not be looped diagonally across the ceiling space.  Cables shall be loosely bundled with cable ties at 30 inches on center.  Provide plenum rated Teflon cable ties in spaces used to handle environmental air.  Provide Velcro-style cable management at workstation and closet.  No cable ties are to be used in the closet, or at the workstation.

B. Do not support cables from ductwork; sprinkler piping, water piping, waste piping or electrical conduit. 

C. Provide cable saddles for up to 10 cables, and J-Hooks for 11 or more cables (Caddy).  Cable supports shall be permanently anchored to building structure or substrates.  Provide attachment hardware and anchors designed for the structure to which attached, and that are suitably sized to carry the weight of the cables to be supported.

D.  Maximum size cable bundles shall be 75 cables per J-Hook.

E. Maximum spacing for supports for open cable runs shall be 48".

F. Fire seal around all cables running through rated floors and walls in accordance with Section 16010, 3.06 Fire Penetration Seals.

3.04 UTP CABLES

A. Install Enhanced Category 5e UTP Cables in continuous lengths from the telecommunication outlet/connector to Category 5e modular jack patch panels at the MC and HC locations.

B. Do not cut or splice cables.

C. Provide all necessary installation materials, hardware, tools and equipment to perform installation of 110 type IDC connections at all telecommunication outlets/connectors and patch panels.

D. Install cables in consistent consecutive order.  Arrangement of cables on patch panels shall be in ascending order of outlet numbers.

E. Do not bind cables tightly together with wraps.  Wraps shall slip loosely around cable.  The Contractor shall replace or rework cables showing evidence of improper handling including stretches, kinks, short radius bends, over-tightened bindings, loosely twisted and over twisted pairs at terminals, and sheath removed too far (> 1”).

F. Do not crimp or bend cables into a tighter radius than recommended by the manufacturer.

G. Do not support cables from ceiling suspension system.

H. Provide 36" service loop for cables at each MC and HC.  Locate loop at ceiling or on wall.

I. Provide 12" service loop at each telecommunications outlet/connector,  above drop location.

J. Label each cable on both ends using a Sharpie Ultra-point Series 37000 marker pen, on a self-laminating cable labels.  Labels shall match the outlet and patch panel identification lables, and shall be located on the jacket not less than 3- nor more than 10-inches back from the point where the jacket is cut and stripped for cable termination.

3.05 MC/IC/HC

A. Brace top of racks to wall or adjacent backboard with 12” wide cable tray using angle iron and J-hooks.

B. Secure rack to floor with 4 bolts and the necessary hardware.

3.06 LABELING AND IDENTIFICATION NUMBERS

A. Identification labels shall be produced using an Electronic Labeling System.

B. Telecommunication Outlet Labels shall be black on white tape; of consistent point size and font, and readily visible when viewed from three feet away from the device.

C. 110 connecting hardware Designation Labels shall be black on clear tape, and of point size and font that will accommodate room number and device designation in a single cell of the designation strip.

D. Telecommunication Outlet and patch panel identification numbers will include HC, IC or MC #, Rack #, Patch Panel # and Port # as shown on the drawings.  This number will become part of the Certification Record and shall also appear on the as built drawings in the proper location.

3.07 PATCH PANEL IDENTIFICATION MATRIX (CATEGORY 5e PATCH PANELS)

A. Provide typewritten patch panel identification matrices for each patch panel installed at the MC, IC(s), and HC(s).  Each matrix shall be divided into a maximum of 48 cells -- each cell corresponding to one port of the patch panel, and numbered 1 though 48, left-to right and top-to-bottom.  The Patch Panel identification numbers shall be transferred to the matrix.  Identify each outlet served from the patch panel by including the Room # and outlet location within room on the matrix just below the ID number described above

B. Copies of the Patch panel identification matrices shall be in transparent sleeves, bound in booklets, and left at the respective MC, IC(s), and HC(s) locations.

C. Labels on each patch panel shall match its respective Patch Panel Identification Matrix.  See labeling details on drawings.

3.08 RECORD DRAWINGS AND BOOKLETS

A. Upon completion, provide the owner with the final arrangement and labeling of the terminal boards, blocks and jacks and the final test results for each optical fiber and Enhanced Category 5e cable installed. Test results and as-built drawings can be supplied in either hard copy, or electronic format, at the owner’s discretion.

3.09 OPTICAL FIBER CABLE TERMINATIONS

A. All Fiber strands to be terminated with Leviton Thread-Lock connectors (ST/SC/FC).  The terminations must be compression-style, epoxy-less, and reusable.

B. Optical fiber cable terminations shall utilize enclosures and components in quantities consistent with the required fiber counts at each end of each segment.  During optical fiber connector termination and polishing, visually inspect all terminations with a 200-power microscope (minimum). Follow all of the connector manufacturer’s recommendations.  Unacceptable flaws in the termination’s will include, but not be limited to, scratches, full or partial cracks, bubbles, pits, epoxy residual, dirt, dust, oil, moisture, grinding and sanding debris.  The acceptable final polish will show a connector tip that is free of all imperfections in 100% of the core and 80% of the cladding.  All unacceptable connectors shall be inspected after rework. 
C. During installation of optical fiber cable do not allow pulling tension to exceed cable manufacturer’s specification for the cable being installed.  Only the strength member of the cable shall be subjected to the pulling tension.

D. Clean all optical fiber connector tips prior to inserting them into mating receptacles or bulkheads.  Clean the tester launch cord prior to insertion, as well.
3.010 TESTING

A. TESTING UTP CABLES AND LINKS

1. All UTP cabling will be certified to meet and or exceed the specifications as set forth in the Link Performance Testing Specifications in the Transmission Performance Specifications For Field Testing Of Unshielded Twisted-Pair Cabling Systems, TIA/EIA TSB-67 level II, for Category 5 basic- links, or TIA/EIA TSB-95 for Category 5E.  Certifications shall include the following parameters for each pair of each cable installed:

a. Wire map (pin to pin connectivity)

b. Length (in feet)

c. Attenuation

d. Near End Crosstalk (NEXT)

e. Far End Crosstalk (FEXT)

f. ELFEXT

g. Attenuation/Crosstalk Ratio  (ACR)

h. Return Loss

i. Propogation Delay

j. Delay Skew

k. Test equipment shall provide an electronic and printed record of these tests.

l. Owner reserves the right to hire an independent testing company to spot check the test results.  If the results vary more than 10% from the results provided by the Contractor, the Contractor will be required to prove his results are correct or retest the entire system.

B. OPTICAL FIBER TESTING

1. Acceptance Testing: Test each strand of every optical fiber cable on the reel with an OTDR, to verify length and continuity.  Fiber cables that have been damaged in transit must be replaced.  Contractor installed fiber cable that proves to be defective will be replaced at the contractor’s expense.
2. Final Testing; After terminating optical fiber cables one of the individual fibers of each cable segment will be tested using an OTDR, both to determine the installed length and continuity.  All individual fibers of each cable segment will be tested using a power meter to determine the actual loss.  These readings will be taken at the 850 nm and 1300 nm windows for multimode and 1310 nm and 1550 nm windows for singlemode.  Testing will be in both directions.  The final readings will be listed on the Optical Fiber Test Form.  These readings must not be higher than the “Optimal Attenuation Loss”.  The OAL will be calculated using the manufacturer’s factory certified test results, (db/km) converted to the actual installed lengths plus the manufacturer’s best published attenuation losses for the connector and/or splice installed on this project.  (0.20 for Connectors and 0.10 for splices.)  The OAL shall be used for comparison with the end to end power loss test results prior to acceptance by the construction manager.
END OF SECTION
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