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INTRODUCTION
McChord AFB is serviced by a 5480 line expandable to 7680 line NORTEL SL-100 Digital Telephone Switching System (DTSS).  Additionally, a 2048 line NORTEL SL-1 Remote Switching Terminal (RST) is also in operation.  Telephone service is provided to buildings on base through a system of underground, direct buried and overhead telephone cables ranging in size from 06 pairs to 3,600 pairs.  Wire gauge can vary from 19 AWG to 26 AWG.  The telephone cable is also utilized for a variety of low voltage circuits, such as fire and duress alarms, energy monitoring devices, data systems and others.  Local Area Networks (LAN) are supported by fiber optic cable and associated connection devices.  LAN Hub equipment should not be considered for installation by construction contractors.

The interface (Commercial Demarc) between U.S. West Communications and AT&T to the Base Telephone System is building 1108 (Base Cable Hut) and building 851 respectively.

The focal point for all Base Telephone connections is the 62d Communications Squadron Wire Maintenance Branch located at the Dial Central Office (DCO), room 106, building 100.  The DCO houses the NORTEL SL-100 DTSS and all main base telephone cables terminate in the DCO at the main distribution frame (MDF).  The RST is located at building 1314 and has fiber optic and copper cable connectivity direct to the DCO in conjunction with buildings serviced under its purview.

GOVERNMENT RESPONSIBILITIES

The 62d Communications Squadron Plans Flight (62 CS/SCX - 982-2522 or 982-2521) is the main focal point for any and all communications requirements input for projects concerning new/refurbished facilities at McChord AFB, WA.  This office should be notified of each design phase of all MCP and SABER construction design review meetings to ensure representative attendance.  This action is also required to ensure that inputs concerning communications requirements/taskings are incorporated in the MCP/SABER design and associated specifications packages prior to construction start.

The 62 CES/CEC/CECP/CECEA/CECEC/CECOI/CECES will ensure that engineering phased design and specifications packages for each of the design phases (10%, 35%, 65%, 95% and 100%) for SABER and MCP projects are forwarded to the 62 CS/SCX (851 Lincoln Blvd - Suite 217, McChord AFB, WA 98438-1109) for review.  Likewise, an additional copy shall also be sent to the System Telecommunications Engineering Manager (STEM-B) at the 38 EIW/GP (Attn:  Mr. Dan Merrill, 4064 Hilltop Rd., Tinker AFB, OK 73145-2713) for review by communications engineers.

The 62 CES/CEC/CECP/CECEA/CECEC/CECOI/CECES will ensure that in-house or contracted A&E’s identify telecommunications drawings and specifications as a separately numbered section from that of Electrical Sections (i.e. Electric Division, Index -- 16600).  

Once a concept design has been completed and approved, the 62 CES/CEC/CECP/CECEA/CECEC/CECOI/CECES shall advise its customer to submit all communications requirements to the 62 CS/SCX representative during the 35% design review meeting to ensure adequate voice and data connectivity is available upon acceptance and beneficial occupancy of the new or alter/refurbished facility.  The customer must be advised to submit these requirements on an AF Form 3215 (Communications-Computer Systems Requirements Document) and to specify their requirement, by location and accompanying floor plan drawing, within the new or alter/refurbished facility.  Adequate customer notification will ensure full communications support shall be available immediately upon occupancy.

Upon contract award, the 62 CES/CEC/CECEA/CECEC/CEOI/CECES and/or the U.S. Army Corp of Engineers on site representative must notify the contractor, in writing, that they will submit through the appropriate government representative (BCE Construction Management - (253) 982-5656), that an AF Form 3215 should be submitted to the 62 CS/SCMC (982-9184) (Commercial Communications Representative) stating their commercial telephone requirements.  This action must be completed by the government representative upon contract Notice to Proceed (NTP) to the contractor or at least 30 days prior to the contractor setting up workcenters on McChord AFB, WA.  This action will preclude any lack of telephone service to the contractor’s work site facility.  Furthermore, this action will support BCE Construction Management Section Inspectors and U.S. Army Corp of Engineers on site representatives in ensuring telephone contact with contractors during the construction period. 

SPECIFICATIONS

1.  A telecommunications telephone/LAN equipment room (minimum size 8’ x 10’), separate from other utility rooms (i.e. electrical, mechanical) shall be provided and centrally located within newly constructed MCP facilities.  Other telephone room sizing considerations for facilities over 10,000 SF should be reviewed in EIA/TIA-569A, Chapters 7 & 8 with additional guidance found in Building Industry Consulting Service (BICSI) Telecommunications Distribution Design Manual  (TDM), Chapter 3.  The same should be considered for totally refurbished facilities funded under O&M SABER projects.  Telephone equipment room construction requirements are as follows:

    a.  The telephone equipment room shall be air-conditioned on a 24 hours-per-day, 365 days-per-year to accommodate LAN File Server/Hub 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 for the equipment room.

    b.  The temperature and humidity shall be controlled to provide continuous operating ranges of 18 degrees centigrade (64 degrees Fahrenheit) to 24 degrees centigrade (75 degrees Fahrenheit) with 30% to 55% relative humidity.

    c.  The ambient temperature and humidity shall be measured at a distance of five feet (5’)  (1.5m) above the floor level, after the equipment is in operation, at any point along an equipment aisle center line.

    d.  Adequate ventilation shall be provided for battery backup systems.

    e.  The telephone equipment room shall have a dedicated power source provided by three separate 20 AMP circuit breakers.  This circuit shall have AC spike protection to accommodate electronic key telephone equipment.

    f.  Lighting shall be a minimum of 540 lx (50 foot candles), measured 3 ft (1m) above the finished floor in middle of all aisles between cabinets.  The lighting shall be controlled by one or more switches located near the entrance door(s) to the room.

NOTE:  Lighting fixtures should not be powered from the same electrical distribution panel as the telecommunications equipment in the room.  dimmer switches should not be used in the equipment room.  Emergency lighting and signs should be properly placed in the equipment room where absence of light would hamper emergency exit.
2. Each telephone/LAN equipment room shall contain one telephone backboards and one rack installed patch panel.  The standard backboard shall be 4’ x 8’ x 3/4” of BC quality rated plywood.  The plywood should be sanded and varnished and mounted horizontally behind the equipment rack that will accommodate terminals for the telephone cable pairs and related PBX equipment.  The rack mounted patch panel shall be 24, 48, or 96 ports dependent upon facility admin capacity. 

a.  Patch panels will be installed in 48” or 78” floor mounted equipment racks depending on future use or planning guidance.  The backboard shall have a three (3) foot clearance from the mounted equipment rack.  Equipment racks shall be enclosed with front and rear door access (3’ clearance from walls and floor mounted obstructions) and mounted to the floor (area seismic considerations should be taken into account for further mounting requirements regarding overhead mounting as well as floor mounting for rigidity).    

b. The telephone equipment room will have a ground point that has an earth ground resistance of 25 ohms or less.  The backboard and racks shall be grounded and bonded IAW EIA/TIA-607 and NFPA 70 (National Electric Code (1999) – Article 250 – Information Technology Equipment and Article  800 – Communications Circuits).  

c. Provide 3 each, 110 VAC dual outlets that are on their own 20 AMP breakers with spike protection.  Both backboards should be well illuminated for maintenance purposes.  

d. Additionally, all communications cabling, within the facility, shall be installed in conduits and cable tray raceways.  Telephone rooms shall not exceed 295’ from the furthest data outlet (RJ-45).  If required, additional communications rooms will be constructed to support LAN/Router/File Server criteria’s.

3.  If more than one telephone equipment room is used, each shall be 100 percent interconnected in tandem by plenum rated copper (CMP) and plenum rated fiber optic (OFNP) cable with conduit and/or cable raceway.  Multi-story facilities shall have telephone equipment rooms/closets configured in a stacked riser configuration for ease of riser cable (CMR) management from floor to floor.

4.  Communications service entrance cables (black cable) shall be terminated on 189 (or equal) type gas protectors designed for compatibility with 66 block connector systems.  (Note:  Cables entering buildings shall be grounded IAW EIA/TIA-607 and NFPA 70 (Article 800).

5.  The 189 type gas protectors shall be equipped with common telephone (4B1-EW or equal) orange “gas” surge protector modules.  These modules will be  three element heavy duty breakdown protection with sneak current protection.

6.  Designation strips (labels) shall be installed and annotated with correct cable pair count on all wiring blocks by the contractor.

7.  The contractor shall provide the government with manufacturer’s certified on-reel cable results and contact the 62nd Communications Squadron Cable Maintenance Branch (253-982-5350) at least 24 hours prior to performing testing.

8.  An appointed Quality Control (QC) representative from the 62nd Communications Squadron 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 requirement standards shall not be accepted.

9.  All discrepancies must be re-tested/re-inspected and the results certified correct in writing by the 62nd Communications Squadron QC representative prior to any final acceptance.

10.  Cable pair of 22/24 gauge wire shall be provided from a designated manhole and shall terminate on 189 protector terminals in the telephone equipment room.  Three (3) 4” and one (1) 2” conduits with pull wire will be provided from the communications room to the nearest communications manhole.  One of the 4” conduits will be provided with four (4) 1” diameter innerducts for future fiber optic cable installation.  The innerducts will be extended 12” outside of the conduit and secured to the wall, data communications rack or to the backboard (determination to be coordinated with 62d Communications Squadron Cable Maintenance Branch – ((253) 982-5350).  Each innerduct shall have pull tape or pull wire.  There will be at least 5 feet of excess innerduct provided in the manhole or wherever the conduit is terminated outside of the building.  These conduits will be terminated 4’ above the floor and any unused conduit will be capped to prevent large objects from falling in the conduit.  A gas protected terminal will be provided and mounted 5 feet high to the center of the terminal or string of terminals from the floor.  The terminal will be secured on the left side of the telephone backboard, at least 18 inches from any fixed object within the telephone equipment room.  Grounding requirements shall be followed IAW EIA/TIA-607 and NFPA 70 (National Electric Code – Articles 250 - Grounding) &  800 – Communications Circuits.  During the earliest design stage, coordination by the design A&E and our Wire Maintenance Branch (62 CS/SCMP - 982-3625) should be accomplished to ascertain the number of cable pair required to support a facility scheduled to be constructed.

11.  The A-E, in coordination with the user, will develop phone, computer, paging and intercom requirements into the final design.  Computer terminal locations will be provided with 2-inch conduit and 2 x 6 receptacle boxes that will accommodate an outlet cover for voice, data, and fiber optic termination points.  Modular inserts will consist of one six-gang outlet box to accommodate two (2) each RJ-45 voice outlet, two (2) each RJ-45 data jack outlets and two (2) each ST Connectors..

12.  Additional 4 x 4 outlets installed that will not be utilized at time of installation shall be stenciled/marked “FOR FUTURE USE” on each faceplate.  A pull sting/wire shall be installed in each conduit for future installation of cable.  Install blank faceplates at all FOR FUTURE USE” outlets.  NOTE:  These outlets will be used for fiber cable installation from the telephone equipment room/closet to the 4x4 outlet box to support fiber to the desktop (workstation) requirements.
13.  To be wired, telephone voice/data outlets, shall contain the following AT&T type termination, equipment as required:

          a.  ORTRONICS 2X4 Faceplate #7148025         (OR-40300158)

          b.  ORTRONICS RJ-11 Jack #8148035              (OR-60900015)

          c.  ORTRONICS RJ-45 Jack #9148031              (OR-60950009)

          d.  ORTRONICS Blank Cover #10148027          (OR-40300164)

          e.  ORTRONICS 24 Port Patch Panel 146148    (OR-851004904)

          f.  ORTRONICS 48 Port Patch Panel 146152     (OR-851004912)

          g.  ORTRONICS 96 Port Patch Panel 146156    (OR-851004983)

          h.  ORTRONICS Modular Quadframe 10Base-T Telco Patch Panel (OR-808044023) 

          i.  B-Line Telecom Standard E2 Vertical Cabinet 

     84”H x 29”W x 36”D                                    (P/N:  E2SC 84293619DB)

     Top Mounted AC Fan                                   (P/N:  E2FA PM500AC)

     20 AMP 6’-12 Port Power Strip                    (P/N:  E2PS6F12P20AL)

NOTE:

(1) Which port(s) on the specified patch panel and equipment cabinet to use will depend on how many users will be supported and if the Demarc location will serve as a fiber optic hub.  However, Plenum Rated (CMP), 4-pair CAT-5e UTP wire shall be connected to applicable data patch panels versus connector blocks (110 cross-connect block termination).  Patch panels will be installed in the telephone rooms to accommodate all CAT-5e UTP wiring from RJ-45 jack outlets installed throughout the facility.

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

    (3)    The suggested vendor for item i above is Graybar.

14.  All communication cables shall run from the main or local telephone equipment room in cable tray raceways and conduit in a home-run fashion to individual outlets.  Conduits and cable tray raceways feeding each other shall be rigidly connected and supported.  Cable raceways shall not be less than 12” (width) x 4” (depth) and shall run overhead throughout the building.  Conduits running from communications voice/data outlets shall not be less than 2” in diameter, home-run to overhead cable tray raceways, and rigidly connected.

15.  Each turning radius for conduit/cable tray raceways must not exceed 90 (long sweep) degrees, and no more than “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.  Raceways are standard factory provided cross/corner turns.

16.  Install cable trays suspended from the ceiling of all facility floors and above false ceilings to accommodate 4-pair, CMP-rated, CAT-5e unshielded twisted pair (UTP) cable to support Local Area Networks and voice requirements.  Trays should be run the lengths of all hallways with branches into individual rooms.

17.  Intra-building pre-wiring is necessary to accommodate various communication-computer systems services; telephone/voice, data, support for EMCS, alarms, sensors, video, etc.  This will include provision for Local Area Networking (LAN).  Examples:  Telephone wiring conduits, cable ducts, raceways, computer cabling and CATV cabling.  Additionally, data (LAN) cables must be CAT-5e unshielded twisted pair (UTP) cable and must be tested and passed at 100 megabits per second data rate Fiber Distributed Data Interface (FDDI).  All pre-wiring requirements shall meet requirements in ANSI/TIA/EIA-568A (Commercial Building Telecommunications Cabling Standard), ANSI/TIA/EIA-569A (Commercial Building Standard for Telecommunications Pathways and Spaces), ANSI/TIA/EIA-606 (Administrative Standards for the Telecommunications Infrastructure of Commercial Buildings), ANSI/TIA/EIA-607 (Commercial Building Grounding and Bonding Requirements for Telecommunications), and the National Electric Code Handbook – Articles 250 and 800.  Pre-wiring requirements must be coordinated with the Plans Flight (62 CS/SCX 982-2522) and Cable Maintenance (62 CS/SCMK - 982-5350) workcenters.

18.  CAT-5e UTP (4-pair cable, CMP-rated) shall be installed in each conduit/cable tray run from the telephone backboard/data patch panel to each RJ-45 (voice)/RJ-45 (data) outlet.  4 x 4 receptacle boxes and associated dual RJ-45 (voice) and dual RJ-45 (data) outlets shall be installed every 14 feet of usable wall space or a fraction thereof.  As a minimum, there will be two outlets per wall.  Additionally, electrical wall outlets shall be installed at a distance of at least 12” but not more than 15” from each 4 x 4 receptacle box. 

19.  All cables shall be tagged with its distant end location at each termination point.  All faceplates shall also be labeled and its distant end patch panel location for both voice and data shall also be labeled with room number and outlet number.

20.  Special circuits/fire protection cable will require one pair of 22/26 gauge cable.  Special circuits/fire alarms shall use (4B3-EW or equal) red/orange surge protector modules.

21.  Individual rooms at office spaces, lodging quarters, unaccompanied officer/airman housing, etc. will have conduit and BNC connectors installed for cable television.  Waiting rooms, conference rooms, Commanders officers will also be accommodated at administrative facility locations.  The service point for each room/floor shall be provided for in the utility room servicing each dorm or facility via a conduit system with a junction box appropriate to the conditions (i.e. location of amplifier, number of cables, power and grounding requirements, etc.)

22. At modular furniture feed locations, a two inch (2”) wall mounted entry port face plate will cover a four inch x four inch (4” x 4”) recessed wall box.  Two (2) two inch (2”) grommeted conduit will transition to a cable tray mounted twelve inch x twelve inch (12” x 12”) pullbox above the false ceiling and will be provided with a grommeted cover.  Aluminum ladder-type cable tray or EZ-Tray will be provided throughout the space for cabling distribution to communications rooms.

23.  Communications & Power Requirements for Panel Systems:  The following concepts shall be considered as they will minimize maintenance downtime and workstation disruption in the event a problem arises with CAT-5e UTP cables being installed in Panel and/or Modular furniture systems:

              a.  Varied panel heights with top-of-the-panel cable troughs to allow easy access to communications cables during and after installation.  Additionally, CAT-5e UTP cables being installed must be able to follow changes in panel heights.   Furthermore, all panels must have a minimum six inch (6”) floor level base to accommodate both power and voice/data cables.  Floor bases must have metal shielding to separate electrical wiring from voice/data cables.

              b.  Top-of-the-panel cable troughs must be sized to accommodate a minimum of six (6) 25-pair (CAT-5e UTP) voice/data cables and should be provided with oval top caps to cover troughs.

              c.  Panels shall have six inch bases that shall come with four circuit, eight-wire power installed.  The base must also be able to accommodate a minimum twenty-four (24) each, 25-pair voice/data cables.  Additionally, each panel base must be able to accommodate power receptacles.  If long work surfaces are planned, mid-run interconnected units must be notched to allow access to wires and cables within the panel’s base.

              d.  25-pair CAT-5e UTP pre-connectorized cables must be configured as modular cabling systems that can be unplugged at raceway entrances and junctions between furniture panels.  All cables must be reusable (In a traditional open office environment, home run distribution requires that continuous cables be woven through ceilings or floors, through power poles or columns, and through multiple furniture panels to the user outlets.  All of these cables must be removed before the panels can be separated and moved.  Before cables can be reused, they must be rerouted from the communications closet to the new outlet locations.  Frequently, they no longer reach the new locations.  Typically, they are simply cut and left in place.  New cables must be pulled; new connectors must be installed to support the new requirement.  Unlike traditional cabling, this configuration allows CAT-5e cabling to be left in and moved with the panels if relocation is desired.  Additionally, savings in the material, man-hour, and labor costs necessary to accomplish recabling will be realized when modular communications configurations are integrated into panels and modular furniture systems).

              e.  During installation, panels must be interconnected with no visible metal edges.  Additionally, a minimum six inch (6”) vertical cable/wire management panel must be installed at strategic locations to accommodate power, voice, and data outlets at work surface height and have cable access at any height of the panel (spare outlets are requested to be installed below work surface height).  All vertical cable/wire management panels must have removable faces for easy access to lay in wires with minimal disruption of the workstation.  Panels must be of a design for shared usage in a front/rear or adjacent use configuration.  Communications outlets to these panels must be configured for two (2) each RJ-45 (voice) modular jacks, two (2) each RJ-45 (data) modular jacks, and two (2) each ST connector (a 4-gang modular jack outlet + 2 gang ST connector configuration is desired).  All 25-pair communications cable must be CAT-5e UTP (Unshielded Twisted Pair) and tested and passed at 100 megabits per second data rate Fiber Distributed Data Interface (FDDI). 

24.  Under floor raceway and conduit may be used in place of 2” wall duct and pull boxes.  This conduit must be installed in home-run fashion and connected to an overhead raceway.  Conduit shall not be less than 2” in diameter.

