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NOTE:  This specification covers the requirements for data and telephone signal distribution paths within premises (formerly called inside plant).  This  specification is to be used in the preparation of project specifications in accordance with U.S. Army Corp of Engineers ER 1110-1-8155 and supports CEGS-16710 (April 1997).  Throughout this guide, reference to related specifications titles and numbers of the 16 basic groupings and associated numbered section of the Masterformat will be referred to for reference (i.e. Division 16 – Electrical - 16415)

Comments and suggestions on this specification are welcome and should be directed to the Plans Flight, 62d Communications Squadron (62 CS/SCX) – McChord AFB, WA (253) 984-2522 as the proponent of the specification.  

**************************************************************************

1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in areas of the text by basic designation only.  However, specific paragraphs of some publications have been addressed for clarification purposes.

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA ANSI/TIA/EIA-568-B
(2001) Commercial Building Telecommunications Cabling Standard

EIA ANSI/TIA/EIA-569-B
(2000) Commercial Building Standard for Telecommunications Pathways and Spaces

EIA ANSI/TIA/EIA-606-A
(2002) Administration Standard for the Telecommunications Infrastructure of Commercial Buildings

EIA ANSI/TIA/EIA-570-B        (2004) Residential Telecommunications

                              Infrastructure Standard

EIA ANSI/TIA/EIA-598-B        (2001) Optical Fiber Cable Color Coding

EIA ANSI/TIA/EIA-607-A        (2002) Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications

EIA ANSI/TIA/EIA-758          (1999) Customer-Owned Outside Plant Telecommunications Cabling Standard

BUILDING INDUSTRY CONSULTING SERVICE INTERNATIONAL (BICSI)

TDM Manual                     (2003)Telecommunications Distribution

                               Methods (TDM) Manual – 10th Edition

IBM PUBLICATION CORPORATION (IBM)

IBM GA27-3361-07
(1987) LAN Cabling System - Planning and Installation

IBM GA27-3773-0
(1987) Cabling System Technical Interface Specifications

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

ICEA S-80-576
(1994) Communications Wire and Cable for Wiring of Premises

ICEA S-83-596
(1994) Fiber Optic Premises Distribution Cable

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(2002; Errata) National Electrical Code

UNDERWRITERS LABORATORY (UL)

UL 50
(1995; Rev thru Oct 1997) Enclosures for Electrical Equipment

1.2 SYSTEM DESCRIPTION

**************************************************************************

NOTE:  Ensure that the design provides for adequate communications pathways and spaces using EIA ANSI/TIA/EIA-569-B as a minimum requirement.  Coordinate electrical, grounding, and HVAC requirements with the associated disciplines.  Network type, size and configuration must be coordinated with the user's representative, if known.  The same cable pathways and spaces shall be used for both telephone and data (including local area network) systems.  However, Secure and classified areas should meet requirements of NACSIM 5203 AND DIAM 50-3 for cable distribution and wiring.

**************************************************************************

The premises distribution system shall consist of inside-plant horizontal, riser, and backbone cables and connecting hardware to transport telephone and data (including LAN) signals between equipment items in a building.  The distribution system shall originate from the Telecommunications Closet that services the facility areas.  Closet sizes shall meet the following criteria:

           SERVING AREA                     CLOSET SIZE
      Square Meters    Square Feet           mm           ft
            1000          10,000         3000 x 3400    10 x 11

             800           8,000         3000 x 2800    10 x 9

NOTE 1:  The facility Telecommunications Closet shall be sized no smaller than 8 Ft x 10 Ft

  a.  Telecommunications Closets shall be separate from other utility rooms (i.e. electrical, mechanical) shall be centrally located.  The Telecommunications Closet shall be air conditioned on a 24 hour-per-day, 365 day-per-year basis to accommodate heat dissipation from LAN/Server equipment being housed in that room.  If the building system cannot assure continuous operation or for large equipment applications, a stand alone unit shall be provided to support the requirement.  A positive pressure shall be maintained with a minimum of one air change per hour, or as required by applicable code.  When active devices (heat producing equipment) are present, a sufficient number of air changes should be provided to dissipate the heat.  The HVAC system serving the telecommunications closet shall be connected to standby power sources of the facility (if available). 

  b.  Lighting shall be a minimum of 500 lx (50 foot candles) measured 3 ft (1 m) above the finished floor, mounted 8.5 ft (2600 mm) above the finished floor.  Lighting fixtures shall not be powered from the same electrical distribution panel as the telecommunications equipment in the telecommunications closet.

c. False ceiling shall not be installed.

NOTE 2: The installation of Category 5e Unshielded Twisted Pair (UTP) cable assigned to support “Data” requirements shall not exceed 295 ft (90 m) from the telecommunications closet to the furthest jack outlet meeting these distance limitations to support adequate LAN connectivity.  If it is determined that the outlet configuration exceeds the required distance limitations, additional Telecommunications Closets shall be constructed within the facility to support Local Area Network (LAN) criteria.  If more than one telecommunications closet is required on the same level, each shall be 100 percent interconnected in tandem by plenum rated copper cable (CMP) and plenum rated multimode fiber optic cable (OFNP) with conduit and or/ cable raceway.  Multi-story facilities shall have telecommunications closets configured in a stacked “riser” configuration for ease of riser copper and multimode fiber management from floor to floor.

   d.  As a minimum, Two (2) each Quad 110 VAC, 20 AMP dedicated outlets shall be provided in each telecommunications closet; one (1) each to the backboard and one (1) each to support patch panel cabinet(s). 

   e.  One each data/voice data jacket outlet shall be installed on the backboards within each telecommunications closet.  

1.3 ENVIRONMENTAL REQUIREMENTS

Connecting hardware shall be rated for operation under ambient conditions of 0 to 60 degrees C 32 to 140 degrees F and in the range of 0 to 95 percent relative humidity, noncondensing.

1.4 QUALIFICATIONS
1.4.1 Minimum Contractor Qualifications
All work under this section shall be performed by and all equipment shall be furnished and installed by a certified Telecommunications Contractor, hereafter referred to as the Contractor.  With the exception of furnishing and installing conduit, electrical boxes, and pullwires, this work shall not be done by the Electrical Contractor.  The Contractor shall have the following qualifications in Telecommunications Systems installation:

a.  Contractor shall have a minimum of 3 years experience in the application, installation and testing of the specified systems and equipment.

b.  All supervisors and installers assigned to the installation of this system or any of its components shall have factory certification from each equipment manufacturer that they are qualified to install and test the provided products.  General electrical trade staff (electricians) shall not be used for the installation of the premises distribution system cables and associated hardware.

c.  All installers assigned to the installation of this system or any of its components shall have a minimum of 3 years experience in the installation of the specified copper and fiber optic cable and components.

1.4.2 Minimum Manufacturer Qualifications

The equipment and hardware provided under this contract will be from manufacturers that have a minimum of 3 years experience in producing the types of systems and equipment specified.

1.5 SUBMITTALS

Government approval is required for submittals with a "GA" designation. submittals having an "FIO" designation are for information only.  The following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Data
Spare Parts; GA.

Lists of spare parts, tools, and test equipment for each different item of material and equipment specified, after approval of detail drawings, not later than two (2) months prior to the date of beneficial occupancy.  The data shall include a complete list of parts and supplies, with current unit prices and source of supply, and a list of spare parts recommended for stocking.

SD-04 Drawings
Premises Distribution System; GA.

Detail drawings including a complete list of equipment and material.  Detail drawings shall contain complete wiring and schematic diagrams and other details required to demonstrate that the system has been coordinated and will function properly as a system.  Drawings shall include vertical riser diagrams, equipment rack details, and elevation drawings of telecommunications closet walls, outlet face plate details for all outlet configurations, sizes and types of all cables, conduits, and cable trays.  Drawings shall show proposed layout and anchorage of equipment and appurtenances, and equipment relationship to other parts of the work including clearance for maintenance and operation.

Record Drawings; GA.

Record drawings for the installed wiring system infrastructure per EIA ANSI/TIA/EIA-606-A.  The drawings shall show the location of all cable terminations and location and routing of all backbone and horizontal cables.  The identifier for each termination and cable shall appear on the drawings.

SD-06 Instructions
Manufacturer's Recommendations; GA.

Where installation procedures, or any part thereof, are required to be in accordance with the recommendations of the manufacturer of the material being installed, printed copies of these recommendations, prior to installation shall be provided.  Installation of the item will not be allowed to proceed until the recommendations are received and approved.

SD-08 Statements
Test Plan; GA.

Test plan defining the tests required to ensure that the system meets technical, operational and performance specifications, 60 days prior to the proposed test date.  The test plan must be approved before the start of any testing.  The test plan shall identify the capabilities and functions to be tested, and include detailed instructions for the setup and execution of each test and procedures for evaluation and documentation of the results.

Qualifications; GA.

The qualifications of the Manufacturer, Contractor, and the Installer to perform the work specified herein.  This shall include proof of the minimum qualifications specified herein.

SD-09 Reports
Test Reports; GA.

Test reports in booklet form with witness signatures verifying execution of tests.  Test results will also be provided on 3-1/2 inch (89 mm) diskettes in Windows format.  Reports shall show the field tests performed to verify compliance with the specified performance criteria.  Test reports shall include record of the physical parameters verified during testing.  Test reports shall be submitted within fourteen [14]days after completion of testing.

SD-13 Certificates
Premises Distribution System; GA.

Written certification that the premises distribution system complies with the EIA ANSI/TIA/EIA-568-B, EIA ANSI/TIA/EIA-569-B, and EIA ANSI/TIA/EIA-606-A standards.

Materials and Equipment; GA.

Where materials or equipment are specified to conform, be constructed or tested to meet specific requirements, certification that the items that are provided conform to such requirements.  Certification by a nationally recognized testing laboratory that a representative sample has been tested to meet the requirements, or a published catalog specification statement to the effect that the item meets the referenced standard, will be acceptable as evidence that the item conforms.  Compliance with these requirements does not relieve the Contractor from compliance with other requirements of the specifications.

Installers; GA.

The Contractor shall submit certification that all the installers are factory certified to install and test the provided products.

SD-18 Records
Record Keeping and Documentation; GA.

Documentation on cables and termination hardware in accordance with EIA ANSI/TIA/EIA-606-A.

1.6 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection from the weather, humidity and temperature variation, dirt and dust or other contaminants.

1.7 OPERATION AND MAINTENANCE MANUALS

Commercial off the shelf manuals shall be furnished for operation, installation, configuration, and maintenance for all products provided as a part of the premises distribution system.  Specification sheets for all cable, connectors, and other equipment shall be provided.

1.8 RECORD KEEPING AND DOCUMENTATION
1.8.1 Cables

A record of all installed cable shall be provided in hard copy format and on electronic media using Windows based computer cable management software per EIA ANSI/TIA/EIA-606-A.  A licensed copy of the cable management software, including documentation, shall be provided.  The cable records shall include the required data fields for each cable and complete end-to-end circuit report for each complete circuit from the assigned outlet to the entry facility per EIA ANSI/TIA/EIA-606-A.

1.8.2 Termination Hardware

A record of all installed patch panels and outlets shall be provided in hard copy format and on electronic media using Windows based computer cable management software per EIA ANSI/TIA/EIA-606-A.  A licensed copy of the cable management software including documentation, shall be provided.  The hardware records shall include only the required data fields per EIA ANSI/TIA/EIA-606-A.

2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
**************************************************************************

NOTES:  For specialized circuits, such as pay phones, coordinate with US West which is the McChord AFB local telephone company.  Provide electrical and telephone outlets installed per the Americans with Disabilities Act (ADA) to accommodate Telecommunications Device for the Deaf (TDD) and other devices.  (Pay Telephone Service is coordinated through AAFES – Ft. Lewis, WA for McChord locations)

Ensure that the NEC 40 percent maximum conduit and other raceways fill are met when sizing raceways.

When systems furniture is installed as part of the construction contract, insure that systems furniture specifications include EIA ANSI/TIA/EIA-568-B and EIA ANSI/TIA/EIA-569-B cabling and raceway standards.

Unshielded twisted pair cable shall not be used for backbone cable

**************************************************************************

Materials and equipment shall be the standard products of a manufacturer regularly engaged in the manufacture of the products and shall be the manufacturer's latest standard design that has been in satisfactory use for at least 1 year prior to installation.  Materials and equipment shall conform to the respective publications and other requirements specified below and to the applicable requirements of NFPA 70.

2.2 UNSHIELDED TWISTED PAIR CABLE SYSTEM

2.2.1 Cable Insulation

For each individual Category 5e cable, the insulation, material used on each pair shall be exactly the same in all physical, electrical, and chemical respects.  The use of Teflon insulated, plenum rated Category 5e (or better) cable is required for both plenum and non-plenum applications.  Teflon insulated plenum rated cable shall be used by the Contractor and shall be Type 4x0; where all four pairs are Teflon insulated.  Type 3x1 and 2x2 are not acceptable.

2.2.2 Riser Cable

Riser cable shall meet the requirements of ICEA S-80-576 and EIA ANSI/TIA/EIA-568-B for Category 6, 100-ohm, unshielded twisted pair cable.  Cable shall be label-verified.  Cable jacket shall be factory marked at regular intervals indicating verifying organization and performance level.  Conductors shall be solid untinned copper 24 AWG.  Cable shall be rated CMR per NFPA 70, Article 800-53(b).

2.2.3 Horizontal Cable

Horizontal cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B for Plenum Rated Category 6 Unshielded Twisted Pair (UTP) horizontal cable.  Cable shall be label-verified.  Cable jacket shall be factory marked at regular intervals indicating verifying organization and performance level.  Category 5e UTP cable assigned to support “Data” requirements shall not exceed 295 ft (90 m) from the telecommunications closet to the furthest jack outlet meeting these distance limitations to support adequate LAN connectivity.  Conductors shall be solid untinned copper 24 AWG.  Cable shall be rated CMP per NFPA 70, Article 800-53(a).

2.2.4 Connecting Hardware

**************************************************************************

NOTE:  Hardware for protecting or connecting hardware for termination of outside plant cables entering the facility should be provided per EIA ANSI/TIA/EIA-758.  

**************************************************************************

Connecting and cross-connecting hardware shall be the same category as the cable it serves.  Hardware shall be in accordance with and EIA ANSI/TIA/EIA-568-B.

2.2.4.1 Telecommunications Outlets  

Wall and desk outlet plates shall come equipped with six (6) modular jacks, with the top two jacks (6-pin modular connector) labeled "voice", the middle two (2)jacks (8-pin modular connector)labeled "data", and the bottom two (2) jacks fiber optic (SC type connectors)with the left connector labeled "A" and the right connector labeled "B".  Modular jacks shall be the same category as the cable they terminate and shall meet the requirements of EIA ANSI/TIA/EIA-568-B.  Modular jack pin/pair configuration shall be T568B per EIA ANSI/TIA/EIA-568-B.  Modular jacks shall be keyed T568B.  Faceplates shall be provided and shall be ivory in color, impact resistant plastic.  Mounting plates shall be provided for system furniture and shall match the system furniture in color.  Outlet assemblies used in the premises distribution system shall consist of modular jacks assembled as specified in this section and as indicated on the drawings.  The modular jacks shall conform to the requirements of EIA ANSI/TIA/EIA-568-B, Plenum Rated Category 6 Unshielded Twisted Pair (UTP).  Outlet plates shall be installed every 14 feet of usable wall space or a fraction thereof.  As a minimum, there will be two (2) outlet plates (w/associated 8-pin and SC type connectors) per wall.

2.2.4.2 Patch Panels     

96 Port Patch panels shall consist of eight-position modular jacks, with rear mounted type 110 insulation displacement connectors, arranged in rows or columns on 19 inch (480 mm) rack mounted panels.  Jack pin/pair configuration shall be T568B per EIA ANSI/TIA/EIA-568-B.  Jacks shall be keyed.  Patch panels shall be used for Plenum Rated Category 6 (CAT-6) UTP voice and data terminations independent of each other.  Panels shall be labeled with alphanumeric x-y coordinates.

Copper voice ties from the 19” rack mounted cabinet to 110 terminal blocks (mounted on the 8’ x 4’ x ¾” plywood backboard) shall be connected on 10Base-T Amphinol Patch Panels (8-25 pair or 1-200 pair per Amphinol patch panel).  Amphinol Patch Panels shall be installed within the 19” rack mounted cabinet of each telecommunications room.  

2.2.4.3 Patch Cords  

Patch cords shall be cable assemblies consisting of flexible, twisted pair stranded wire with eight-position plugs at each end.  Cable shall be label-verified.  Cable jacket shall be factory marked at regular intervals indicating verifying organization and performance level.  Patch cords shall be wired straight through; pin numbers shall be identical at each end and shall be paired to match T568B patch panel jack wiring per EIA ANSI/TIA/EIA-568-B.  Patch cords shall be keyed T568B.  Patch cords shall be factory assembled.

2.2.4.4 Terminal Blocks

Terminal blocks shall be wall mounted wire termination units consisting of insulation displacement connectors mounted in plastic blocks, frames or housings.  Blocks shall be type 110 which meet the requirements of EIA ANSI/TIA/EIA-568-B for Plenum Rated Category 6 (CAT-6)UTP.  Blocks shall be mounted on standoffs and shall include cable management hardware.  Insulation displacement connectors shall terminate 22 or 24 gauge solid copper wire as a minimum, and shall be connected in pairs so that horizontal cable and connected jumper wires are on separate connected terminals.

2.3 SHIELDED TWISTED PAIR CABLE SYSTEM

      Note:  During design phases of contract, consult local communications

             Agency representative to determine validity of shielded twisted 

             Pair cable installation requirements for proposed facility.

2.3.1  Backbone Cable

Backbone cable shall meet the requirements of IBM GA27-3773-0 for 150 ohm Shielded Twisted Pair cable and shall meet or exceed IBM performance requirements for Type 1A cable.  Cable shall be label-verified.  Cable jacket shall be factory marked at regular intervals indicating verifying organization and performance level.  Cable shall be rated CMR per NFPA 70.

2.3.2 Horizontal Cable

Horizontal cable shall meet the requirements of IBM GA27-3773-0 for 150 ohm Shielded Twisted Pair cable and shall meet or exceed IBM performance requirements for Type 1A cable.  Cable shall be label-verified.  Cable jacket shall be factory marked at regular intervals indicating verifying organization and performance level.  Cable shall be rated CMP per NFPA 70. 

2.3.3 Connecting Hardware

2.3.3.1 Connectors

Connectors for shielded twisted pair cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B for media interface connectors and IBM GA27-3773-0 for Type 1A data connectors.  Connectors shall be of hermaphroditic design and shall be utilized for outlets and patch panel terminations.  Outlet faceplates shall be provided and shall be ivory in color, impact resistant plastic, double gang.  Mounting plates shall be provide for systems/modular furniture and shall match the systems furniture color. 

2.3.3.2 Patch Panels

Patch panels shall be 19 inch (480 mm) rack mounted panels within equipment cabinets and shall have openings for shielded twisted pair connectors.  Panels shall be metallic and shall ground the outer shield of the cable.  Patch panels shall provide strain relief for cables.  Panels shall be labeled with alphanumeric x-y coordinates.

2.3.3.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible shielded twisted pair cable with shielded twisted pair type connectors at each end.  Cable shall meet the requirements of IBM GA27-3773-0 for 150 ohm Shielded Twisted Pair cable and shall meet or exceed performance requirements for Type 6A patch panel data cable.  Connectors shall meet or exceed the requirements of EIA ANSI/TIA/EIA-568-B for media interface connectors.  Patch cords shall be factory assembled.

2.4 COAXIAL CABLE SYSTEM

2.4.1 Backbone Cable

  N/A

2.4.2 Horizontal Cable

CATV Coaxial cable shall meet or exceed the requirements of EIA ANSI/TIA/EIA 568-B and NFPA 70.

2.4.3 Connecting Hardware

2.4.3.1 Connectors

CATV connectors shall meet or exceed the requirements of EIA ANSI/TIA/EIA 568-B and NFPA 70.

2.4.3.2 Patch Panels

N/A

2.4.3.3 Patch Cords

N/A

2.5 FIBER OPTIC CABLE SYSTEM

2.5.1 Backbone Cable

2.5.1.1 Multimode

Multimode fiber optic backbone cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B and ICEA S-83-596 for 62.5/125 micrometer multimode graded index optical fiber cable.  Numerical aperture for each fiber shall be a minimum of 0.275.  Cable construction shall be tight buffered type.  Individual fibers shall be color coded for identification.  Cable shall be imprinted with fiber count and aggregate length at regular intervals.  Cable shall be rated OFNR per NFPA 70, Article 770-51(b).

2.5.1.2 Singlemode

N/A

2.5.2 Horizontal Distribution Cable

2.5.2.1 Multimode

Multimode fiber optic horizontal cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B and ICEA S-83-596 for 62.5/125 micrometer multimode graded index optical fiber cable.  Numerical aperture for each fiber shall be a minimum of 0.275.  Cable construction shall be tight buffered type, two strands.  Individual fibers shall be color coded for identification.  Cable shall be imprinted with fiber count, fiber type, and aggregate length at regular intervals of 2 ft (0.61 m).  Cable shall be rated and marked OFNP per NFPA 70, Article 770-51(a).

2.5.2.2 Singlemode

  N/A

2.5.3 Connecting Hardware

2.5.3.1 Connectors

Connectors shall be SC type with ceramic ferrule material with a maximum insertion loss of .5 dB.  Connectors shall meet performance requirements of EIA ANSI/TIA/EIA-568-B.  Connectors shall be field installable.  Connectors shall utilize adhesive for fiber attachment to ferrule. Connectors shall terminate fiber sizes as required for the service.  Faceplates shall be provided as specified in paragraph 2.2.4.1 and shall be ivory in color, impact resistant plastic, with double-sided female ST coupler.  Mounting plates shall be provided for system furniture and shall match the furniture system in color.

2.5.3.2 Patch Panels

Patch panels shall be a complete system of components by a single manufacturer, and shall provide termination, splice storage, routing, radius limiting, cable fastening, storage, and cross-connection.  Patch panels shall be 19 inch (480 mm) rack mounted panels.  Patch panels shall provide strain relief for cables.  Panels shall [be labeled with alphanumeric x-y coordinates.  Patch panel connectors and couplers shall be the same type and configuration as used elsewhere in the system.

Copper voice ties from the 19” rack mounted cabinet to 110 terminal blocks (mounted on the 8’ x 4’ x ¾” plywood backboard) shall be connected on 10Base-T Amphinol Patch Panels (8-25 pair or 1-200 pair per Amphinol patch panel).  Amphinol Patch Panels shall be installed within the 19” rack mounted cabinet of each telecommunications room. 

2.5.3.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible optical fiber cable with connectors of the same type as used elsewhere in the system.  Optical fiber shall be the same type as used elsewhere in the system.  Patch cords shall be complete assemblies from manufacturer's standard product lines.

2.6 EQUIPMENT RACKS

2.6.1 Floor Mounted Open Frame

  N/A

2.6.2 Wall Mounted Open Frame

  N/A

2.6.3 Cable Guides

  N/A

2.6.4 Floor Mounted Cabinets

Equipment cabinets shall be floor mounted enclosures with side panels, acrylic plastic front doors, rear louvered metal doors, depth-adjustable front and rear mounting rails, and louvered top.  Ventilation fans shall be included.  Vertical cable management devices shall be integral to the cabinet.  110 VAC Power strips with 12 outlets shall be provided within the cabinet.  Equipment racks shall mount equipment 19 inches (480 mm) wide and shall be 72 inches (1828 mm) high and 30 inches (760 mm) deep.  Cabinet exteriors shall be painted beige. The 110 VAC power strip shall be on its own 20 amp breaker with spike protection.

NOTE:  Cabinets shall have a 3 ft front and rear clearance from walls and floor mounted obstructions and shall be mounted to the floor (area seismic considerations should be taken into account for further mounting requirements regarding overhead mounting as well as the floor mounting rigidity).

2.6.5 Wall Mounted Cabinets

N/A

2.7 EQUIPMENT MOUNTING BACKBOARD

Rigidly fixed Plywood backboards shall be provided for two adjacent walls, sized 4’ x 8’ x ¾” and painted with two coats of white or light colored retardant paint per EIA ANSI/TIA/EIA-569-B.  

Note:  Each mounting board shall have one (1) each 110 VAC Quad outlet receptacle that is serviced by its own 20 AMP breaker with spike protection. Provide one (1) each voice/data outlet jack to the backboard and associated CAT-6 UTP cable.

2.8 TELECOMMUNICATIONS OUTLET BOXES

Electrical boxes for telecommunication outlets shall be 4-11/16 inches (117 mm) square by 2-1/8 inches (53 mm) deep with minimum 3/8 inch (9 mm) deep single or two gang plaster ring as shown.  Provide a minimum 1.5 inch conduit.  To support systems/modular furniture, a 2” minimum conduit shall be run in home-run fashion from the overhead cable tray and terminate at a 4” x 4” flat wall mounted metal termination plate.  Each plate shall have a minimum 2” hole and shall feed a systems/modular furniture cable raceway and support wall.  Turning radii for conduits must not exceed 90 degrees (long sweep) and no more than two (2) per home run.  There will be no more than two 90 degree sweeps or an equivalent of 180 degrees in a combination of offsets and bends per home run.  

3 EXECUTION

3.1 INSTALLATION

System components and appurtenances shall be installed in accordance with NFPA 70, manufacturer's instructions and as shown.  Necessary interconnections, services, and adjustments required for a complete and operable signal distribution system shall be provided.  Components shall be labeled in accordance with EIA ANSI/TIA/EIA-606-A.  Penetrations in fire-rated construction shall be firestopped in accordance with EIA ANSI/TIA/EIA-569-B, Annex A.  Conduits, outlets and raceways shall be installed in accordance with Section 16415 ELECTRICAL WORK, INTERIOR.  Wiring shall be installed in accordance with EIA ANSI/TIA/EIA-568-B and as specified in Section 16415 ELECTRICAL WORK, INTERIOR.  Wiring, and terminal blocks and outlets shall be marked in accordance with EIA ANSI/TIA/EIA-606-A.  Cables shall not be installed in the same cable tray, utility pole compartment, or floor trench compartment with ac power cables per NFPA 70, Article 800-52(a)(1)c.  Cables shall be installed in conduit or wireways (cable tray) and shall be properly secured and neat in appearance and, if installed in plenums or other spaces used for environmental air, shall comply with NFPA 70, Article 800-53 requirements for this type of installation.  CAT-6 unshielded twisted Pair cables shall have 10 ft (3m) of slack installed in the cable tray located within the telecommunications room/closet.  Likewise, CAT-6 unshielded twisted pair cables to individual outlets shall have 12 inches (30 cm) of slack.  

3.1.1 Horizontal Distribution Cable

The rated cable pulling tension shall not be exceeded.  Cable shall not be stressed such that twisting, stretching or kinking occurs.  Cable shall not be spliced.  Fiber optic cables shall be installed either in conduit or through type cable trays to prevent micro bending losses.  Copper cable shall be installed in 12”W x 4”D ventilated (trough) cable tray system.  A minimum of 12 inches (300 mm) access headroom shall be provided and maintained above the cable tray.  Care shall be taken to ensure that other building components (i.e. air conditioning ducts) do not restrict access to the cable tray.  Cable shall not be run through structural members or in contact with pipes, ducts, or other potentially damaging items.  Placement of cable parallel to power conductors shall be avoided, if possible; a minimum separation of 12 inches (300 mm) shall be maintained when such placement cannot be avoided.  Cables shall be terminated; no cable shall contain unterminated elements.  Minimum bending radius shall not be exceeded during installation or once installed.  Cable ties shall not be excessively tightened such that the transmission characteristics of the cable are altered. Multi-mode fiber optic cables shall have 10 ft (3m) of slack installed in a maintenance loop within the rack cabinets located within the telecommunications room/closet. Likewise, multi-mode fiber optic cable to individual outlets shall be terminated with 1m (3.3 ft) of slack. 

3.1.2 Riser and Backbone Cable

Vertical cable support intervals shall be in accordance with manufacturer's recommendations.  Cable bend radius shall not be less than ten times the outside diameter of the cable during installation and once installed. Maximum tensile strength rating of the cable shall not be exceeded.  Cable shall not be spliced.

3.1.3 Telecommunications Outlets

3.1.3.1 Faceplates

As a minimum each 2 x 6 faceplate shall be labeled as to its function and a unique number to identify cable link.

3.1.3.2 Cables

Plenum Rated Category 6 unshielded twisted pair (UTP) cable shall have 10 ft (3m) of slack installed in the cable tray within the telecommunications room/closet.  Plenum Rated Category 6 UTP cable shall have 12 inches (3.3cm) installed to individual telecommunications outlets boxes. Minimum manufacturers bend radius for each type of cable shall not be exceeded.  Multi-mode fiber optic cables shall have 10 ft (3m) of slack installed in a maintenance loop within the rack cabinets located within the telecommunications room/closet.  Multi-mode fiber optic cable to individual outlets shall be terminated with 1m (3.3 ft) of slack.

3.1.3.3 Pull Cords

Pull cords shall be installed in all conduit serving telecommunications outlets which do not initially have fiber optic cable installed.

3.1.4 Terminal Blocks

Terminal blocks shall be mounted in orderly rows and columns.  Adequate vertical and horizontal wire routing areas shall be provided between groups of blocks.  Industry standard wire routing guides shall be utilized.

3.1.5 Unshielded Twisted Pair Patch Panels

Patch panels shall be mounted in equipment racks/cabinets with sufficient modular jacks to accommodate the installed cable plant plus 10 percent spares. Cable guides shall be provided above, below and between each panel.

3.1.6 Fiber Optic Patch Panels

12, 24, 48, 96 Port Patch panels (or a combination thereof) shall be mounted in equipment racks with sufficient ports to accommodate the installed cable plant plus 10 percent spares.  A slack loop of fiber shall be provided within each panel.  Loop shall be provided as recommended by the manufacturer.  The outer jacket of each cable entering a patch panel shall be secured to the panel to prevent movement of the fibers within the panel, using clamps or brackets specifically manufactured for that purpose.

3.1.7 Equipment Racks/Cabinets

Single and Ganged rack/cabinets shall have adjacent side panels removed.  Furthermore, the cabinets shall be securely fastened to the floor.  Wall mounted racks shall be secured to the mounting surface to prevent fully loaded racks from separating from the mounting surface.

3.1.8 Rack/Cabinet Mounted Equipment

Equipment to be rack/cabinet mounted shall be securely fastened to racks/cabinets by means of the manufacturer's recommended fasteners.

3.2 TERMINATION

Cables and conductors shall sweep into termination areas; cables and conductors shall not bend at right angles.  Manufacturer's minimum bending radius shall not be exceeded.  When there are multiple system type drops to individual workstations, relative position for each system shall be maintained on each system termination block or patch panel.

3.2.1 Unshielded Twisted Pair Cable

Each pair shall be terminated on appropriate outlets, terminal blocks or patch panels.  No cable shall be unterminated or contain unterminated elements.  Pairs shall remain twisted together to within the proper distance from the termination as specified in EIA ANSI/TIA/EIA-568-B.  Conductors shall not be damaged when removing insulation.  Wire insulation shall not be damaged when removing outer jacket.

3.2.2 Shielded Twisted Pair Cable

        Note:  During design phases of contract, consult local communications

               Agency representative to determine validity of shielded 

               Twisted pair cable installation requirements for proposed 

               Facility.

Each cable shall be terminated on panel-mounted connectors.  Cables shall be grounded at patch panels using manufacturer’s recommended methods.  Shield braid shall be continuous to connector braid terminator.  Wire insulation shall not be damaged when removing shield.

3.2.3 CATV Cable

Home run type station CATVP (horizontal) CATVR (Riser) cables shall be terminated at each end.  Backbone cables shall be terminated with appropriate connectors or end-of-line terminators as required.  Loop-type cable systems shall be terminated with appropriate drop connectors and terminators as required.  Backbone cable shield conductor shall be grounded to communications ground at only one point and shall not make electrical contact with ground anywhere else.

3.2.4 Fiber Optic Cable

Each fiber shall have connectors installed.  The pull strength between the connector and the attached fiber shall be not less than 25 pounds (11.3 kg).  The mated pair loss, without rotational optimization, shall not exceed 1.0 dB.  Fiber optic connectors shall be installed per EIA ANSI/TIA/EIA-568-B.

3.3 GROUNDING

Signal distribution system ground shall be installed in the telecommunications entrance facility and in each telecommunications closet in accordance with EIA ANSI/TIA/EIA-607-A and Section 16415 ELECTRICAL WORK, INTERIOR.  Equipment racks shall be connected to the electrical safety ground.

3.4 ADDITIONAL MATERIALS

The Contractor shall provide the following additional materials required for facility startup.

a.  10 of each type outlet.

b.  10 of each type cover plate.

c.  1 of each type terminal block for each telecommunications closet.

d.  4 Patch cords of 10 feet (3 m) for each telecommunications closet.

e.  1 Set of any and all special tools required to establish a cross connect and to change and/or maintain a terminal block.

3.5 ADMINISTRATION AND LABELING

3.5.1 Labeling

3.5.1.1 Labels

All labels shall be in accordance with EIA ANSI/TIA/EIA-606-A.

3.5.1.2 Cable

All cables will be labeled using color labels on both ends with encoded identifiers per EIA ANSI/TIA/EIA-606-A.

3.5.1.3 Termination Hardware

All workstation outlets and patch panel connections will be labeled using color coded labels with encoded identifiers per EIA ANSI/TIA/EIA-606-A.

3.6 TESTING

Materials and documentation to be furnished under this specification are subject to inspections and tests.  All components shall be terminated prior to testing.  Equipment and systems will not be accepted until the required inspections and tests have been made, demonstrating that the signal distribution system conforms to the specified requirements, and that the required equipment, systems, and documentation have been provided.  To support this initiative, an appointed 62d Communications Squadron Quality Control (QC) representative shall observe operational tests, and analyze both observed and annotated test results provided by the contractor.  Any system, equipment, or hardware that does not meet Department of Defense (DOD), manufacturers, or ANSI EIA/TIA standards shall not be accepted.  All discrepancies must be re-tested/re-inspected and the results certified correct in writing by the 62d Communications Squadron QC representative prior to any final acceptance.

3.6.1 Unshielded Twisted Pair Tests

All metallic cable pairs shall be tested for proper identification and continuity.  All opens, shorts, crosses, grounds, and reversals shall be corrected.  Correct color coding and termination of each pair shall be verified in the communications closet and at the outlet.  Horizontal wiring shall be tested from and including the termination device in the communications closet to and including the modular jack in each room. Backbone wiring shall be tested end-to-end, including termination devices, from terminal block to terminal block, in the respective communications closets.  These tests shall be completed and all errors corrected before any other tests are started.

3.6.2 Category 6 Circuits

Twenty five percent of the “voice” installed category 6 circuits, selected on a random basis and all “data” category 6 circuits shall be tested using a test set that meets the Class II accuracy requirements of ANSI/TIA/EIA-568-B-2 standard.  Testing shall use the Basic Link Test procedure of ANSI/TIA/EIA-568-B-2.  If more than 5 percent of the “voice” category 6 circuits tested fail, then all “voice” category 6 circuits shall be tested.  Cables which contain failed circuits shall be replaced and re-tested to verify the standard is met.

3.6.3 Shielded Twisted Pair

        Note:  During design phases of contract, consult local communications 

               Agency representative to determine validity of shielded

               Twisted pair cable installation requirements for proposed

               Facility.

  Wiring configuration shall be tested for continuity, opens, shorts, swaps and correct pin configurations; DC resistance both pair-to-pair and wire-to-shield shall be verified.  Cable lengths shall be verified.  Near end crosstalk shall be tested from 772 KHz to 300 MHz.  Ground potential difference between wiring closets, ground potential difference between patch panel and wall outlet, and ground path resistance shall be tested per IBM GA27-3361-07.    

3.6.4 CATV Cable

CATV cable shall be tested for continuity, shorts and opens.  Characteristic impedance shall be verified over the range of intended operation.  Cable length shall be verified.  Cable shall be sweep tested for attenuation over the range of intended operation.

3.6.5 Fiber Optic Cable

Unless stated otherwise, tests shall be performed from both ends of each circuit.  Connectors shall be visually inspected for scratches, pits or chips and shall be re-terminated if any of these conditions exist.  Each circuit leg and complete circuit shall be tested for insertion loss at 850 and 1300 nm using a light source similar to that used for the intended communications equipment.  High-resolution optical time domain reflectometer (OTDR) tests shall be performed from one end of each fiber.  Scale of the OTDR trace shall be such that the entire circuit appears over a minimum of 80 percent of the X-axis.

