San Angelo School District Network Wiring Specifications
(Gigaspeed, Fiber Optic, Video, and Telephone and Intercom Cabling)
Revised December 2, 2009
This standard covers cabling for Copper Data, Fiber Optic, Telephone, Television and Intercom Cabling.  
1. Data Cabling Standards – 
1.1. Copper Cable
1.1.1. Install, label, and test (plenum or non-plenum-rated for above ceiling locations depending on local fire codes and ventilation systems), GigaSpeed Ethernet (1000BaseT) unshielded twisted pair (UTP), 24 AWG 4 pair wire, in each classroom and one (1) near each person’s desk in administrative areas. The wiring is to be home run from each station location marked on the building plans. A patch panel on the wall and a mounted cable rack in the appropriate wiring closet will be provided. All wiring will be a complete  Commscope,  Systimax, Ortronics, Panduit,  Leviton, Hitachi, ADC solution, or vendors of like quality.
1.1.2. Cables will be terminated in the Patch Panel in a sequential order by room number or location.  The only exception would be when a new cable is added to an existing patch panel and the next consecutive location is taken.  In this case the next available empty jack will be used. 
1.1.3. Designate each as follows:  Wiring Closet Termination Point, Room, Drop, Position, and Jack ID Label (Sample shown below). This information will be recorded and the data provided to the district.
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1.1.4. All work will be done in accordance with Category 6 specifications as published in TIA/EIA standards 568, 568‑A, 569, 570, 606, and 607 and applicable standards for 1000BaseT.  Additions are listed in TSB31, 36, and 40 and The National Electric Code for low voltage wiring.  BICSI Telecommunications Standards will be considered as the standard for all installation practices.   In addition, all installation will be compliant with ISDN BRI (ISO 8877). Cable connectors shall meet IEEE 802.3i specifications.  All Jacks will be wired in accordance with the TIA/EIA 568-B wiring method.

1.1.5. If any fire rated wall is penetrated it must be sealed to maintain the fire rating that existed prior to the penetration.  
1.1.6. All interior or exterior wall penetrations will be appropriately sealed.  Interior wall penetration will, at the minimum, be sealed with fire resistant, insulating foam.  Exterior penetrations will be sealed with cement, metal, caulking, or foam where appropriate.

1.1.7. All exterior wall penetrations will have a commercial weather head installed.

1.1.8.   Systimax GigaSpeed Cabling, The term  GigaSpeed is a Commscope product term used to identify cable rated at a  sum of 1.2 GHz over four pairs. This cable meets "proposed" category 6 draft submitted to the EIA /TIA committee. This cable is stamped on the sheath with "5E" until the ratification of the standard by EIA /TIA.  Installed cables are tested at 5E level until ratification of the draft.  The CommScope PowerSum cable is rated at a sum of 622 MHz over four pairs.  This is also stamped 5E on the sheath.  Both cables are covered under the Systimax program and warranted for 25 years for performance. 

1.2.   Conduit and Cable Bends

1.2.1. If running cables "bare" or on cable trays, cables must be plenum rated if required by local fire codes.

1.2.2. Neatness in cabling, ensuring that all cables are "hidden" from open view or run in wall mounted raceway, is mandatory.  Floor area runs are to be avoided.  Cables shall not be stapled to walls, abutments, supports, or any other objects.  Concurrent data cable runs shall be bundled together neatly and loosely.

1.3.   Wiring Drop and Connector Specifications
1.3.1. Each wiring drop will include: as a minimum a single port wall plate with one (1) terminated cable.  One (1) GigaSpeed cable per plate terminated and tested.  Multiple drops can be installed in the same box with multi-port face plates when the drops will be in close proximity to each other.  



1.3.2. Each four pair, 24 AWG GigaSpeed cable will be terminated in an eight pin, modular jack at the work area.  These connectors shall be UTP outlets, which meet all criteria, listed in TIA/EIA 568.

1.4.   Wiring Description for Horizontal Cabling
1.4.1. All wiring cables with a run length of 295 feet or under shall consist of 24 AWG plastic insulated conductors formed into four twisted pairs and enclosed by a plastic jacket. Cabling will be plenum rated (if required by local fire codes).  The manufacturer to be certified as Gigaspeed compliant shall rate all cables.

1.4.2. The wire O.D. of the cable shall be no less than .18 and no more than .22 trade size.

1.4.3. The pair assembly shall meet the color code according to TIA/EIA 568, section 10.2.1.1.3.

1.4.4. No wire can be bent tightly  [i.e., greater than 6 X Outside Diameter (O.D.) of the cable] or kinked at the jack.

1.4.5. All cables must be tested at least once and shall perform better than the minimum requirements as outlined in TIA/EIA 568‑A (including appendices) as it pertains to GigaSpeed cabling.

1.4.6. Any cable that fails to meet testing measurements will be completely re‑run at the          vendor's expense including equipment, parts, and time.

1.4.7. All horizontal data cabling will be yellow or blue. 

1.4.8. Cable lengths are to be recorded using cable test equipment and the data provided to      the school district.
1.4.9. All cabling when terminated will be untwisted the minimum distance necessary to         make the connection.  At no time should the untwisted strands exceed maximum          length recommended by the EIA/TIA and BICSI standards.
1.4.10. No data jack will be located under a chalkboard if at all possible.

1.5.   Electrical Considerations
1.5.1. All wires must be run per the following standoff distance table:




Condition: 






2kVA
   2.5kVA
5kVA




Unshielded power lines or electrical equipment

5 inches  12 inches, 
24 inches




in proximity to open or non-metal pathways




Unshielded power lines or electrical equipment

2.5 inches, 6 inches, 12 inches    




in proximity to a grounded metal conduit pathway




Power lines enclosed in a grounded metal conduit

3 inches
6 inches




in proximity to a grounded metal conduit pathway

1.5.2. All wires must be run at least 6.5 feet from any electromagnetic field, such as those generated by electrical motors, converters and invertors.

1.5.3. All wires must be run at least 6 inches distant from fluorescent lights.

1.5.4. All wires must be run at least 1 foot from FAX machines, refrigerators, microwaves, and copiers.
1.6.   Wiring Closets (Technology Closet)

1.6.1. The wiring closets are transition points between the horizontal distribution pathways and the backbone or part of the backbone itself.

1.6.2. The wiring closets are to contain one or more floor, wall or ceiling mounted jack strips.  The placement will be (7) to more than (8) feet above the floor.  There will be one RJ-45 connector per cable.  There will also be a 110 Volt AC receptacle located adjacent to each jack strip.

1.7.   Patch Panels (Connecting Hardware)

1.7.1. The transmission properties of the internally wired connecting devices shall meet or      exceed the transmission performance requirements specified in TIA/EIA 568, section    and the NEC, interfaces included.

1.7.2. Standard interface jacks and plugs shall meet the requirements of TIA/EIA‑TSB‑31,      Ref B 1.37. 

1.7.3. Interface jacks shall be eight pin jacks with pin/pair assignments according to the 568A designation with applicable color code combinations.  These pin/pair assignments are compatible with ISDN BRI (ISO 8877), Ref B1.24.  Wiring will be terminated with the TIA/EIA 568B wiring method.
1.8. All cable will be sequentially installed according to the room number or location number.

1.9. Wiring Labels and Wiring Management

1.10. Labeling all wall jacks, cables, patch cables and patch panel jacks is mandatory.  The method for applying labels will be left to the discretion of the installer; however the District will be supplied with a sample for approval prior to any installations.  Labels will be of some indelible ink, non-removable, tape or under a plastic retaining strip which is part of the faceplate or jack strip. 
1.11. The labels themselves shall be in accordance with the description given in this document.

1.12. Testing

1.12.1. All cable testing shall be performed at least once by the installation vendor and the resulting data provided to the district.

1.12.2. All cables shall be tested by a certified, calibrated scanner according to an accepted and approved GigaSpeed test procedure as noted in TIA/EIA 568‑A.

1.12.3. Any cable runs that fail to meet specifications in the bid and that fail the scanner test shall be completely rerun at the expense of the vendor.

1.12.4. All cables that are rerun will be tested for compliance as if they were an initial run.  The results of these tests shall be treated the same as described above.

1.13. Conduit and Raceways

1.14. All wiring which cannot be installed in the walls or ceiling will be enclosed in surface           mounted raceway.
1.15. Any wiring which must extend through an outdoor area must be in conduit.  

1.16. Cabling will never be laid directly on the ceiling grid.  It will be suspended above the            ceiling grid on approved J hooks or equivalent whenever possible.

1.17. Cabling will not be attached to existing cabling, plumbing, water pipes, air ducts, ceiling      supports or electrical or communications conduit.

1.18. There will be one drop cable (white), and one patch cable, (blue), supplied for each cable      installed between a room and the patch panel. 

2. Fiber Optic Cabling

2.1. All standards mentioned above for installation apply except those that are specifically for      copper wiring.  Fiber optic cable shall be certified to meet or exceed the current American    National Standards Institute (ANSI) Fiber Distributed Data Interface (FDDI) specification.

2.2. Cabling will be a minimum of six strand indoor/outdoor cable, multimode, 62.5/125             micron plenum or PVC according to local fire codes.  50/125 micron multimode OM3          plenum or PVC cable may be utilized in new installations where it is not mixed with 62.5     micron fiber. 

2.3. Single mode fiber will be a minimum of 6-strand 08/125 micron.  Single mode fiber will be “bend-insensitive” zero water peak (full spectrum).
2.4. All terminations will be with ST type ceramic or stainless connectors, glued not crimped.

2.5. All cable will terminate in a San Angelo ISD approved distribution enclosure, such as           Black Box Enclosure Part Number JPM402A.  

2.6. The enclosure will be populated with sufficient ST to ST bulkhead adapters, such

 as Black Box JPM415A-R2, so that each fiber is  connected to an adapter.   
2.7. All fiber optic cable installations will be certified with an approved fiber optic                       certification tester and written results of testing supplied to San Angelo ISD.   For                 multimode fibers, testing will be done at both  850 and 1300nm, using LED sources.  
2.8.   Conduit - All exposed fiber optic cabling exterior to a building will be installed in conduit from the point of egress from the building.

2.9. This cable shall be suitable for installation free-air, in building Risers, in Conduit, in Cable Tray and/or in interduct.

2.10. Cable Materials shall be all dielectric (no conductive materials).

2.11. Outer Sheath: The Outer Sheath shall be marked with the manufacturer's name, date of manufacture, fiber type, flame rating, UL symbol, and sequential length markings every two feet.

2.12. Temperature Range:

2.13. Storage:
-40 to +70 C (no irreversible change in attenuation)

2.14. Operating:
-20 to +70 C (OFNP)

2.15. Humidity Range:  0 to 100%

2.16. Max. Tensile Load ( 12-fibers; Backbone, Riser, Intra-building) During Installation:
1332 Newton’s (300 lb. force) (no irreversible change in attenuation). Long Term:
600 N (135 lb. force)

2.17. Bending Radius:

2.17.1. During Installation:
20 times cable diameter

2.17.2. No Load:  10 times cable diameter.
2.17.3. Single mode fiber will be “bend-insensitive” zero water peak (full spectrum).
2.18. All optical fibers shall be sufficiently free of surface imperfections and inclusions to meet the optical, mechanical, and environmental requirements of this specification. Factory optical fiber splices are not allowed.

2.19. All fibers shall have been subjected to a minimum tensile proof test by the fiber manufacturer equivalent to 100-kpsi.

2.20. All fibers in each cable shall be guaranteed to meet the San Angelo Independent School District’s specifications.

2.21. Multi-mode Fiber cables shall be sized as needed.

2.22. Multi-mode Optical Fibers in each cable shall meet the following specifications:

2.22.1. Fiber Type:  Multi-mode; doped silica core surrounded by a concentric glass cladding.

2.22.2. Index Profile:
Graded Index

2.22.3. Transmission Windows:  850nm and 1300nm

2.22.4. Core Diameter: (nom)
50nm (microns) 

2.22.5. Cladding Diameter:  125nm
2.22.6. Core-clad Concentricity:  3nm 

2.22.7. Cladding Non-circularity 2.0%

2.22.8. Fiber Coating Diameter 250nm (primary coating)

2.22.9. 900-nm (nominal) Secondary coating (tight buffer)

2.22.10. All coatings shall be mechanically strippable without damaging the optical fiber.

2.23. When tested in accordance with FOTP-3, "Procedure to Measure Temperature Cycling Effects on Optical Fibers, Optical Cable, and Other Passive Fiber Optic Components", the average change in attenuation over the rated temperature range of the cable shall not exceed 0.50 dB/km with 80% of the measured fibers not exceeding 0.25 dB/km.

2.23.1. Bandwidth (min.) @  850-nm
160-MHz*km @ 1300-nm
500     “

2.23.2. No multi-mode optical fiber shall show a point discontinuity greater than 0.2 dB at the specified wavelengths. Such a discontinuity or any discontinuity showing a reflection at that point shall be cause for rejection of that fiber by the Owner. 

2.23.3. Product:  Commscope, Berk-Tek, or equivalent (plenum)

2.24. All fiber optic cable will be installed in accordance with SAISD Wiring Standards and within BICSI code allowances.  

2.25. All new fiber optic cable will be installed in interduct in the ceiling and in the tunnel system and buried conduits when exterior and not aerial.  

2.26. All strands will be terminated in a lockable metal box as specified in the SAISD Wiring Standards or a lockable fiber optic assembly in the equipment rack co-located in lockable data cabinet.

2.27. All new fibers will be terminated with SC connectors. 

2.28. If different length or termination connectors are needed for the fiber optic patch cables the vendor will supply them.    

2.29. Warranty: Installed cabling (walls, ceiling, under floor) will be warranted for a period of 20 years.  Wall jacks, and patch panels must be warranted for a period of 20 years. both 850 and 1300nm, using LED sources.  

2.30. The installed fiber cable should have at least 10 feet of coiled slack cable at each end to allow for repair and relocation. 

2.31. Cabling will be plenum or non-plenum depending on local fire codes and ventilation system requirements.

2.32. Interduct - All exposed fiber optic cabling interior to a building, or where deemed appropriate on the interior to a building, will be in interduct.      

3. Video Cable Wiring 
3.1. Classroom

3.1.1. All cable to the classroom will be RG-6 non-plenum or plenum rated cable depending on local fire codes.

3.1.2. All cables from the classroom will be home run to a wiring closet room (some structures have sub distribution rooms).

3.1.3. Cables be terminated with “F” Type connectors on either end.

3.1.4. All terminations will be in a front corner of the room mounted just below the ceiling as specified in the floor plans and mounted in a standard cable face plate.

3.1.5. There will be a duplex 110 Volt AC receptacle installed adjacent to each cable outlet jack.  If possible, the AC outlet and the cable jack should be in the same face plate.

3.1.6. Provide a 24 inch pigtail at each outlet terminated with an F connector on each end.

3.1.7. The signal strength in each classroom should be no less than 0db.  

3.2. Wiring Closet
3.2.1. All terminations in the wiring closet will be mounted to a passive splitter to provide easy connectivity to the video cable coming from the main video (Audio-Video).

3.2.2. A pathway will be provided from the wiring closet to the main building (Audio-Video) where the commercial cable is terminated.

3.2.3. Cable connectivity from the wiring closet to the main video distribution room will be of sufficient capacity (2 inch coax) to insure adequate signal strength to the closet.   

3.2.4. If  the signal strength at the wiring closet is not sufficient then an amplifier must be installed to boost the signal strength for a strength of 0db at the classroom termination. 
3.2.5.   A duplex 110 AC outlet will be mounted near the cable termination panel in the wiring closet. 

3.3. Video Cable Standards 
3.3.1. The cable system will be capable of delivering an 860MHz signal at +3db to each classroom outlet. 
3.3.2. The setup in this room (Audio-Video room) will allow a commercial television cable  vendor to connect their signal into the video distribution system.

3.3.3. The installation will also allow the connection of a TV in every room. The vendor/vendors will supply all equipment necessary to insure proper operation of their signal across the Lincoln video system. 

3.3.4. The coax from each sub distribution room will be terminated in the main video room and connected to amplifiers with directional taps to distribute the signal to each location.

3.3.5. All main feeders should be no less than ½ Inch Hard line cable

3.3.6.  All distribution cables to an outlet will and RG-6 or better
3.4.  Video Projector Cable

3.4.1. The cable to be utilized in classrooms projectors is Premium VGA with HDDB15 male connectors on both ends.  

3.4.2. Distance limitation is 100 feet.
4. Telephone Cable Wiring 
4.1. Each telephone wall plate in every classroom will also contain a telephone jack wired back  to a 66/110 block located in the same closet as the jack strip for the network wiring.  Wiring will be of the same standard as the data cabling and terminated in the room with the data wiring.  Wiring marked for voice use will be of a white color.
4.2. Wiring will terminate at one end in a 66 or 110 block which is mounted on a ¾ inch plywood backboard painted a color appropriate to the room coloring.
4.3. Wiring on the room end will be terminated with a RJ-11 jack or other appropriate jack compatible to the telephone instrument.   

4.4. No 66/110 Blocks will be above the ceiling
4.5. All cabling will be identified on each end with the source or destination of the cable.  

4.6. Feeder cables will also be identified with a source or destination room number.

4.7. All cabling will be identified at the 66/110 block with a permanent designator and at the jack end.

4.8. Visio drawings showing all cable runs will be provided.

4.9. Visio drawing will use the SAISD Telecommunications Legend symbols at the end of this document. 
4.10. All cabling will be suspended by “J” hooks or other similar devices.

4.11. No wiring will lay on the ceiling grid except in the area that it descends the wall to a jack.
4.12. No cabling will be connected to any pipes above the ceiling.

4.13. All standards and conditions mentioned in the paragraphs for copper data cabling apply to the telephone wiring.

4.14.  All telephone cabling will be at the minimum Cat-5e. Cat-6 may be preferable in new building installations or where a common cabling and patching  infrastructure is desired for voice and data jacks.  If necessary a chart will be made and affixed to the wall in the termination location

4.15. Wiring will be of sufficient quality and grade to provide quality service over a minimum 20 year period of time.   
4.16. Samples will be provided with  manufactures data specifications
5. Intercom cabling 
5.1. Intercom cable will be terminated in the Technology Closet in each building.

5.2. Wiring will be of the same standard as the data cabling.  

5.3. Wiring for older style “flip-switch” intercoms will require individually shielded pairs.
5.4.  Prior to installation, vendor should coordinate install and testing of cable with SAISD Maintenance to ensure proper operation with old flip switch intercoms.

5.5. Wiring  for intercom speakers will be of a different color (preferably gray) from data, and voice. No 66/110 Blocks will be above the ceiling

5.6. Wiring will be terminated at one end in a 66 or 110 block which is mounted on a ¾ inch plywood backboard painted a color appropriate to the room coloring.

5.7. Wiring on the room end will be terminated at the speaker with spade connector, soldering or other appropriate device.  Twisting wires around a terminal will not be considered sufficient.

5.8. All cabling will be identified on each end with the source or destination of the cable.  

5.9. Feeder cables will also be identified with a source or destination room number.

5.10. All cabling will be identified at the 66/110 block with a permanent designator and at the jack end.

5.11. Visio drawings showing all cable runs will be provided.

5.12. Visio drawing will use the SAISD Telecommunications Legend symbols at the end of this document. 

5.13. All cabling will be suspended by “J” hooks or other similar devices.

5.14. No wiring will lie on the ceiling grid except in the area that it descends the speaker.

5.15. No cabling will be connected to any pipes above the ceiling.
5.16. All standards and conditions mentioned in the paragraphs for copper data cabling apply to intercom cabling where it pertains to installation.
5.17.  All intercom cabling will be appropriate for the installation and the size and sheathing recommended by the intercom manufacturer.   
5.18. If necessary a chart will be made and affixed to the wall in the termination location

5.19. Wiring will be of sufficient quality and grade to provide quality service over a minimum 20 year period of time.   
5.20. Samples will be provided with  manufactures data specifications
6. Feeder Cables for Telephone and Intercom Cabling
6.1. If existing feeder cables are of insufficient pair counts to support the requirements of the intercom and telephone systems the vendor will install additional cabling. 
6.2.  Feeder cables for older style “flip switch” intercom systems will require individually shielded twisted pair cable.  Each pair must be shielded within the sheath.

6.3. Wiring will be terminated at one end in a 66 or 110 block which is mounted on a ¾ inch plywood backboard painted a color appropriate to the room coloring.

6.4. No 66/110 Blocks will be above the ceiling.
6.5. Cabling between buildings will be a minimum of 10 pair but must allow for 10% spare pairs for future use. 

6.6. Cabling between buildings which must be larger than 10 pair to meet requirements will be of sufficient pair count to satisfy the telephone and intercom installation requirement plus 10% spare pairs for future use.

6.7. All new cabling will be installed on a 66 or a 110 Block,
6.8. All cabling above the ceilings will be suspended on “J” hooks or similar devices. 
6.9. Feeder Cables will be terminated in the same areas as the  Technology Closet.
6.10. All cabling between buildings will be installed in metal conduit if above ground or PVC if underground.
6.11. Existing conduits between buildings will be used between buildings when available.
6.12. Covered walkways on the campuses can be used as a path and for mounting conduits.

6.12.1. If installation is along the top of the covered walkway, the vendor must coordinate       with SAISD Maintenance.

6.12.2. The gravel on the walkway must be scraped and a special membrane must be                 inserted between any new installation blocks and the roofing material. 

6.13. Where practical the conduits will be out of sight or on the roof of the walkway.
6.14. No conduits will be installed where it could be reasonable assumed that a student could grab or swing on them.
6.15. Aerial cabling is to be avoided unless no other alternative is available.
6.15.1. When aerial is used for short exterior runs to a building that has no cable path the cable 
will be exterior quality cable.
6.15.2. When aerial cable is to be installed the run will include a messenger wire for attachment between the buildings.  
6.15.3. The messenger cable will be properly mounted to the buildings.
6.15.4. The point of egress and ingress to the buildings will have a weather head installed to insure proper exit and entry to the buildings.
6.15.5. All aerial cabling will be approved by SAISD technology prior to installation.
6.16. Feeder cable runs determined to be too long for an aerial cable will be trenched and installed underground. 

6.16.1. All trenching will approved by SAISD Technology before work begins.
6.16.2. Vendor will coordinated with 1-800-DIG-TESS before trenching.
6.16.3. Vendor will obtain any and all permits from City authorities if necessary. 

6.17. If necessary a chart will be made and affixed to the wall in the termination location.
6.18. Wiring will be of sufficient quality and grade to provide quality service over a minimum       twenty year period of time.   
6.19. Samples will be provided with  manufactures data specifications.
7. Data Patch Cable Standards

7.1. Patch Cables (patch panel to the data switches) should be:  1 foot long, white for         the panels in the RE-4 cabinets.
7.2. Patch Cables for the Wireless Access Points  (patch panel to the data switches): 1 feet     long, Green for the panels in the RE-4 cabinets.
7.3. Patch Cables (patch panel to the data switches) should be:  3 foot long, white, for the   other cabinets and the MC.
7.4. Patch Cables for the Wireless Access Points  (patch panel to the data switches): 3 feet    long,  green, for the other cabinets and the MC.
7.5. Drop Cables (from the wall jack to the computers): 15 feet long, gray.  
7.6. Drop Cable for WAP (faceplate to WAP): 1 foot long, gray.
7.7. Video coax pigtails to TV from the Jack: 24 inches, black.
7.8. Telephone cable from phone to the wall jack - standard length and color.
7.9. When 48 port switches are used, there is very little room between jack ports, so                do not order cables with boot covers over the jacks.
8. Telecommunications Legend
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S

SAISD TELECOMMUNICATIONS LEGEND

A Data (1-Cat 5)

B  Video (1 RG-6) 96” AFF

C Data, Voice (2 Cat 5)

E Data, Data, Voice

H Data, Voice, Video (Low Only)

F/H Data, Voice, Low Video

F/I Data, Data, Voice, S-Video, Video, (High/Low)

J Data, Data

K Data, Data, Data

L Data, Data, Data, Data

N Data, Data, Data, Voice

S Data, Data, Data, Data, Data, Data

T Data, Data, Data, Data, Data, Data, Data

W Wall Mount Phone

X Special High or Low Outlet  (See Reference)

Y Special Low Video (See Reference)

Four Gang Box for Telecommunications  (Video)

Ceiling Mounted Speaker

Horn Speaker

Main Closet

Telecommunications Closet

F

I

F

H

TC

MC
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