Chemistry/Computer science building
Chabot College

TELECOMMUNICATION CABLING SYSTEM
Specifications

 - General SUMMARY

General:  Furnish all engineering, labor, materials, apparatus, tools, equipment, and transportation as required to make a complete working telecommunication cabling system installation as described in these outline specifications.

Scope of Work

Buildout of main telecommunication equipment room which includes:

Fire treated plywood backboards.

Telecommunication grounding system.

Cable tray and cable ladder rack support systems.

Equipment racks.

Installation of telecommunication system raceways which includes:

Tie into existing campus conduit distribution system.

Building distribution conduits and/or “J” hooks to support horizontal cabling to individual outlets.

Installation of the following telecommunication cabling system components:

Outside plant 50 pair copper cable between Building 3900 existing Building 200.

Outside plant 24 strand multimode fiber cable between Building 3900 and Building 300, Room 306.

Copper horizontal station cabling.

Patch panels and punchdown blocks.

Information outlet faceplates and jacks.

Fiber and copper patch cords.

CATV cabling system, amplifiers, taps, splitters, directional couplers, terminators and baluns.

Testing.

Work Furnished and Installed by Owner

Installation of patch cords for data interconnectivity. 

Additional Equipment required to be furnished:

Furnish the following equipment for Owner installation and connection:

Qty
Manufacturer
Description

1
Chatsworth Prod.
11164-519 CPU Shelf for 19” Rack

6
Chatsworth Prod.
40074-500 Equipment Shelf for 19” Rack

12
Allied Telesyn
CentreCOM #AT-3012-TR Workgroup Hub

6
Allied Telesyn
CentreCOM #AT-3024-TR Workgroup Hub

18
Allied Telesyn
CentreCOM #AT-RKMT-3 Rackount Ears Kit

2
Cisco Systems
WS-3016B 16-port Catalyst 3000 Switch

2
Cisco Systems
WS-X3004 Catalyst 3000 Stack Port Module

1
Cisco Systems
WS-X3009 2-port 100Base FX module with ISL

2
Cisco Systems
WS-X3010 2-port 100Base TX module with ISL

RELATED DIVISIONS

Consult all other Divisions, determine the extend and character of related work and properly coordinate work specified herein with that specified elsewhere to produce a complete and operable system.

General and supplementary conditions:  Drawings and general provisions of contract and Division 1 of the specifications apply to Division 16741.

Section 16010:  Basic Electrical Requirements.

Section 07270:  Firestopping.

Section 07900:  Sealants.

Section 16111:  Conduit.

Section 16114:  Cable Tray.

Section 16118:  Underground Ducts and Structures.

Section 16170:  Grounding and Bonding.

Section 16711:  Signal Systems Raceway

CONTRACTOR QUALIFICATIONS

Contractor must have a least 5 years of experience in satisfactory completion for communication cabling in project similar to scope and cost.  A minimum of five such projects are required.

Contractor must provide satisfactory evidence of technicians qualified for the work.

Contractor shall posses a current, active, and valid C7 or C10 California State Contractors License.

Contractor shall be a manufacturer certified installer of the furnished cabling system product and shall provide evidence of the certification as part of their proposal.

REFERENCES

The contractor is expected to be familiar with the following current reference materials to ensure conformity to these specifications:

FCC Regulations:

Part 13.

Part 68.

National Electrical Code.

National, State, Local and any other binding building and fire codes.

Underwriter's Laboratories (UL):  Applicable listing and ratings.

EIA testing standards.

ANSI/TIA/EIA-568-A Commercial Building Telecommunications Wiring Standard.

ANSI/TIA/EIA-569 Commercial Building Standard for Telecommunications Pathways and Spaces.

ANSI/TIA/EIA-606 Administration Standard for the Telecommunications Infrastructure.

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

ANSI/TIA/EIA-TSB67 Transmission Performance Specifications for Field Testing of Unshielded Twisted-Pair Cabling Systems.

BICSI Telecommunication Distribution Methods Manual.

The contractor shall have a copy of each document readily available during the course of construction.

QUALITY ASSURANCE

All materials, equipment, and parts comprising the units specified herein shall be new and unused, of current manufacturer and of highest grade.

Only products and applications listed in this Division may be used on the project.

REGULATORY REQUIREMENTS

Work and materials shall conform to the latest rules of National Board of Fire Underwriters wherever such standards have been established and shall conform to all the regulations of the State Fire Marshal, OSHA and the codes of the governing local municipalities.  Nothing in these specifications is to be construed to permit work not conforming to the most stringent of the applicable codes.

SUBMITTALS

Format:  Furnish submittal material neatly bound in an 8-1/2" x 11" folder or binder with a table of contents listing specification section and paragraph number.

The following information shall be submitted for review prior to start of construction.

Catalog information for all cable and connecting hardware indicating conformance with NEC/UL/EIA/TIA listings, certifications and specifications.

Catalog information for all equipment, i.e. jacks, coverplates, terminal blocks, cable, connectors, etc.

Catalog information for cable and equipment identification tags.

Floor plans indicating the location of all information outlets and outlet identification numbers and cable routing pathways.  These drawings shall be prepared using AutoCAD® R12 using architectural/ interior background plan disks and shall show evidence of coordination with other trades.

Contractor's documented step-by-step copper, fiber and coax cabling test procedures.

Copper UTP cable test equipment product information sheet indicating conformance with TIA/EIA-TSB67 Level II accuracy, manufacturers instructions for checking instrument accuracy and consistency, serial number(s) of the test equipment to be used, and a sample page from a cable test report.

The following information shall be submitted for review and approval at the completion of construction:

Test reports.

Record drawings.

PRODUCT DELIVERY, STORAGE AND HANDLING

Delivery: Telecommunication cabling system components shall not be delivered to the site until protected storage space is available.  Storage outdoors covered by rain-proof material is not acceptable.  Equipment damaged during shipping shall be replaced and returned to manufacturer at no cost to Owner.

Storage:  Store in clean, dry, ventilated space free from temperature extremes.  Maintain factory wrapping or provide a heavy canvas/plastic cover to protect units from dirt, water, construction debris, and traffic.  Provide heat where required to prevent condensation.

Handling:  Handle in accordance with manufacturer's written instructions.  Be careful to prevent internal components damage, breakage, denting and scoring.  Damaged units shall not be installed.  Replace damaged units and return equipment to manufacturer.

WARRANTY

Service must be rendered within 4 hours of system failure notification.  Contractor to note any deviation or improvements to this service at the time of bid.

Manufacturers of the major system components shall maintain a replacement parts department and provide testing equipment when needed.  A complete parts department shall be located close enough to the Hayward area to supply replacement parts within a 4 hour period.

Contractor warrants that all installed hardware in their contract will, under normal use and service, be free from defects and faulty workmanship for a period of 15 years from the date of acceptance, during this time the entire system shall be kept in operating condition at no additional material or labor costs to the Owner.

The manufacturer warrants that all installed hardware will, under normal use and service, support a minimum of 622 Mbps data transmission rates and any future data rates complying with ANSI/TIA/EIA-568A Category 5 systems for a period of 15 years from the date of acceptance.  Any replacements required to comply shall be provided at no additional material or labor costs to the Owner. 

The manufacturer of the copper and fiber cabling shall demonstrate that a quality assurance program is in place to assure that all of the specifications are met. The program shall include, as a minimum, provisions for incoming inspection of raw materials, in-process inspection and final inspection of the cable product calibration procedures of all test equipment to be used in the qualifications of the product, and recall procedures in the event that out of calibration equipment is identified.  Conformance to certain government standards on quality assurance may be required for some applications outlined in these specifications.

 - ProductsMANUFACTURERS

Lucent Technologies has been used as a reference for all product numbers in this section, unless otherwise noted.

No substitutions allowed.

GENERAL

All materials used shall present no environmental or toxicological hazards as defined by current industry standards and shall comply with OSHA and EPA standards, other applicable federal, state, and local laws.

All Category 5 rated cabling products and connecting hardware shall be Power Sum rated.

The Comcodes and product numbers listed in this section are subject to change by the manufacturer at any time.  In the event a Comcode or a product number is invalid or conflicts with the written description, the Contractor shall notify the Engineering in writing prior to ordering the material.

TRANSMISSION MEDIA - NONCONNECTORIZED

Multi-pair Copper Backbone Outside Plant Cable

Provide type GFMW 50-pair, 24 AWG, filled cable, consisting of a core of solid copper conductors insulated with natural polyethylene or polypropylene and finished with a solid plastic skin, color coded to industry standards.  Insulated twisted pairs are stranded into units (and super units, if required by pair count).  The cable core is filled with a FLEXGEL filling compound and wrapped with a non-hygroscopic core tape.  The ASP cable sheath consists of a 0.008" corrugated aluminum shield, a 0.006" corrugated steel shield, and a black polyethylene jacket.  A flooding compound is applied over the core and to all surfaces of the aluminum and steel shields to resist moisture entry and to inhibit corrosion.

Each and every cable run shall be a continuous single cable, homogenous in nature.  Splices are not permitted except within the telecommunication rooms.

Electrical and transmission characteristics:

Average Mutual Capacitance:

83 nF/mile

DC Conductor Resistance:


17.4 ohm/K ft. @ 20C, max.

Nominal Attenuation:



10.0 dB/mile @ 150kHz and 20C

Fiber Optic Outside Plant Cable

Provide Fitel #AT-RS912OT-024, 24 strand multimode, all dielectric cable.

Cable shall carry a combination riser rated indoor/outdoor cable.  Cable shall contain absorbent polymers in lieu of gel filling for water blocking purposes.

Cable shall have a UL listed OFNR jacket.

Each and every cable run shall be continuous and homogenous in nature.  Splices are not permitted anywhere.

The following performance criteria must be met by the fiber optic outside plant cable:

Multimode Fibers

Core Diameter:




62.5 microns

Cladding Diameter:



125 microns

Core/Clad Concentricity Error:
£ 3.0 microns

Coating Diameter:



250 microns

Attenuation Range:


3.4 dB/km @ 850 nm

1.0 dB/km @ 1300 nm

Bandwidth Range:



200 MHz-km @ 850 nm

500 MHz-km @ 1300 nm

The fiber optic cable shall have the following rated tensile load:  600 lb. maximum rated load.

Color Coding:  Fiber strands within each sheath shall be color coded to allow identification of each fiber.

Horizontal Station Cable

Category 3, 4 pair UTP

Provide type 2010 Category 3 rated, four pair, plenum rated unshielded twisted pair cable with a white jacket to all voice only outlets.

Category 3 horizontal station cables shall be UL listed type CMP.

All wire shall be 24 AWG.

Category 5, 4 pair UTP

Provide type 2061D+ Category 5, Power Sum rated, 4-pair, plenum jacketed, UTP cable with a blue jacket to all information outlets served via overhead routing.  Cable shall contain a UL listed type CMP jacket.

Provide type 1061D+ Category 5, Power Sum rated, 4-pair, non-plenum jacketed UTP cable with a blue jacket to all information outlets served via the raised floor. Cable shall contain a UL listed type CMR jacket.

Category 5 horizontal station cables shall be UL certified to EIA/TIA-568-A for Category 5 performance.

All wire shall be 24 AWG.

TRANSMISSION MEDIA - CONNECTORIZED

Category 5 Patch Cords

Provide D8SA, Category 5 Power Sum rated patch cords terminated with an 8-pin modular connector at each end as follows:

(190) D8SA-3B (Comcode 107 742 355).

(170) D8SA-5B (Comcode 107 742 371).

Fiber Patch Cords

Provide two-strand multimode fiber optic patch cords terminated with an STII+ connector at each end as follows:

(6) ML2EP-EP-5 (Comcode 107 487 142).

(6) ML2EP-EP-10 (Comcode 107 487 175).

Provide two-strand singlemode fiber optic patch cords terminated with an STII+ connector at each end as follows:

(6) MS2EP-EP-5 (Comcode unavailable).

(6) MS2EP-EP-10 (Comcode 107 306 490).

CROSS CONNECTS AND INTERCONNECTS

Category 3 (Voice) Punchdown Blocks

Provide 110AA2-300FT wiring blocks for all Category 3 voice station cable terminations in telecommunication closets.

Electrical and transmission characteristics shall meet or exceed EIA/TIA-568-A standards for Category 3.

Category 5 (Data) Patch Panels

Provide 1100CAT5PS-48B Category 5 rated, power sum rated, rack mounted, patch panels for all Category 5 rated data cable terminations.

Panels shall utilize 110 type connectors on the back of the panel and non-keyed 8-pin jacks on the front.

Panels shall conform to the EIA/TIA-T568B wiring scheme.

Electrical and transmission characteristics shall meet or exceed EIA/TIA-568-A standards for Category 5.

Fiber Optic Patch Panels

Provide 600B2 (Comcode 107 666 083) fiber termination shelves for termination of fiber optic outside plant cable.  Each unit's associated hardware shall include:

12A2 cable clamp (Comcode 106 230 337), quantity as required.

D-181755 Direct Termination Kit (Comcode 105 317 549), quantity as required.

D-181268 cable end blocking kit, quantity as required.

D-182805 STII+ Consumables (Comcode 107 148 959), quantity as required.

1032F1 SC Connector Tool Kit (Comcode 107 149 320), quantity as required.

24ST1-EW (Comcode 107 671 968) connector panel containing 24 ST Couplers.

P2071A-Z-125 (Comcode 107 082 802) MM ST 900 micron connectors, quantity as required.

184U1 (Comcode 107 691 768) cover plate accessory.

MEDIA CONNECTING DEVICES

Information Outlets

Jacks

Category 5 Jacks

Provide MPS100BH Category 5 rated, power sum rated, modular 8-pin jacks with rear 110 style terminations.

Jacks shall conform to the EIA/TIA-T568B wiring scheme.

Electrical and transmission characteristics shall meet or exceed EIA/TIA-568-A standards for Category 5.

Faceplates:

Voice/Data Information Outlets

Provide M1xA modular wall faceplates (x indicated number of jacks).  Refer to drawings for quantities of jacks per outlet.  Provide blank inserts for any unused jack ports.

Voice Only Information Outlets

Provide 630B8 8-pin wall mounted information outlet with studs for support of wall mounted telephones.

CABLE MANAGEMENT

Provide 188B2 (Comcode 104 405 113) backboards between the backbone cabling and station cabling wall mounted 110A wiring blocks.

Provide Panduit WMPVC20 between and on the sides of all equipment racks to provide a vertical cable trough from the bottom of the rack to the top.

Provide five Panduit WMPH2 horizontal cable managers for every 19” rack.

Innerduct

Site Conduit Distribution

Provide four 1” ID, Carlon or equal, corrugated innerduct per 4” conduit for routing of fiber and copper service cables.  Innerduct routed in the same conduit shall vary in color (black, blue, white, orange).

Provide innerduct adapters to couple segments of innerduct together within the manholes.  Innerduct adapters are not allowed within a conduit.

Telecommunication Equipment Room Entrances

Provide Carlon, plenum rated corrugated innerduct inside equipment rooms.

Provide Jackmoon #40Q136S quadplex plug for terminating four 1” innerducts in a 4” conduit at the equipment room entrance.

Provide Jackmoon #10S057SB cable sealing plugs for all innerduct with a cable installed.

Provide Jackmoon #10D104U blank plugs for all empty innerduct.

Provide blank conduit plugs for all empty conduit.

EQUIPMENT Racks

Provide Chatsworth Products Inc #55053-503, or approved equal, 19" wide aluminum double sided equipment racks.

Equipment racks shall be drilled with EIA standard hole spacing.

Equipment racks shall be 84" high containing at least 45 EIA mounting spaces.

 eXECUTION GENERAL

All installation work shall be completed in a neat, high quality manner approved by the Owner, and is to conform with all applicable federal, state and local codes.

Work completed by others that is defaced or destroyed by the cabling contractor shall be replaced or repaired.  The full cost of this repair/ replacement shall be paid by the cabling contractor.

The cabling contractor shall fully coordinate his portion of the work with the general contractor and their subcontractors to meet the construction schedule.  The cabling contractor shall include three separate coordination meetings lasting 1 hour not including travel time.

No oil, grease, or similar substances shall be used to facilitate the pulling of cable.  Use a UL approved cable pulling compound.

Cap all unused conduits in building entrance facilities.

All installation work shall be completed in a neat, high quality manner acceptable to the owner and in complete conformance with applicable codes and all telephone standards.

All connections, and terminations for unshielded cabling systems shall be made with solderless devices and shall be mechanically and electrically secure.  Termination procedures provided by the termination hardware manufacturer should be followed.  Any deviation from these installation directions shall require prior written approval from the Owner.

All cables shall be placed and suspended in a manner to protect the cable from physical and electrical interference.  Cables shall be kept at least the minimum allowable distances from sources of RFI and EMI interference (6 inches minimum).

Do not exceed manufacture's maximum allowance for pulling tension on cable.

Ground all components per manufacturers requirements to the telecommunications grounding busbar located in each MDF and IDF.

STAFFING

Contractor must have a qualified foreman in charge of the work at all times.  The foreman shall be present at the job site at all times during the installation of the work.

Contractor shall provide a supervised work force capable of performing the installation within the restraints of the construction schedule.

FIELD EXAMINATION

Contractor must inspect and verify location and cable routing before proceeding with installation.

SITE PREPARATION

It is the responsibility of the contractor to keep the work area free of related debris, trash, empty cable reels, scrap wire, etc. and to dispose of these materials on a daily basis.

INSTALLATION

Multi-pair Copper Backbone Cable

Cable routes must be field engineered to avoid obstruction of spare ducts and other facilities.

Cables shall be placed with no kinks, twists, or impact damage to the sheath.

All multi-pair copper cables shall have continuous sheath continuity.

Each cable shall be identified with a pre-established uniform numbering system.  Identification will be securely attached to the cable at each end, whenever it enters or leaves a conduit, and the MDFs.

Provide sufficient slack to rack cables inside each manhole.

Secure cables rising from floor penetrations to the cable tray to the wall mounted ladder rack.

Route cables within telecommunication equipment rooms inside the cable tray or cable ladder wherever possible.

Fiber Optic Backbone Cable

Cable routes must be field engineered to avoid obstruction of spare ducts and other facilities.

All fiber optic cables shall have continuous sheath continuity.

Each cable shall be identified with a pre-established uniform numbering system.  Identification will be securely attached to the cable at each end, whenever it enters or leaves a conduit, and at MDFs.

Provide sufficient slack to rack fiber cables and innerduct inside each manhole.

Fiber optic cables must be installed in innerduct.

Provide a 30 foot service loop at the end of each cable prior to termination.

Provide a 20 foot service loop every 200 feet inside the manhole.

Secure cables rising from floor penetrations to the cable tray to the wall mounted ladder rack.

Route cables within telecommunication equipment rooms inside the cable tray or cable ladder wherever possible.

Horizontal Station Cable

All station cables shall be run above the suspended ceiling and shall be plenum rated.

Station cables shall not exceed 90 meters in length from the termination at the users faceplate to the termination at the punchdown blocks.

Station cables shall enter wall mounted 110 blocks from the top.

Provide a minimum of six inches of slack sheathed cable behind each station outlet faceplate.  The slack cable shall be coiled inside the junction box or raceway as per the cabling manufacturer's installation standards. Provide a minimum of ten feet of cable coiled in the ceiling space above each outlet.  Route cables a minimum of 6" away from power sources to reduce interference from EMI.

Cables shall be placed with sufficient bending radius so as not to break or kink, shear or damage binders, or to interfere with transmission in any way.  Ten feet of slack cable shall be neatly stored and protected at both ends of the run prior to termination.   Cable shall not be tightly coiled or bundled.

Station cables shall not be tightly bundled together.  The cabling contractor may use tie wraps to support cables if enough slack is provided between the tie wrap and the station cables such that the cable jacket is not deformed in any way.  Velcro tie wraps shall be used wherever possible.

Station cable homeruns shall be routed at 90 degree angles, allowing for bending radius, and shall be routed along corridors for ease of access.  Cables shall not be routed through an adjacent space if a corridor boarders at least one wall of the room.

Route cables within telecommunication equipment rooms inside the cable tray or cable ladder wherever possible.

Contractor shall install 2" or 4", size as required, “J” hooks or bridal rings spaced 5'-0" on center along the cable pathway until the main “J” hook pathway is reached.  “J” hooks shall be suspended from the ceiling structure above.

Provide permanent machine generated labels on each end of the cable no more than 4" from the edge of the cable jacket.

Station Jacks

Terminate all pairs of the station cable on the jacks using the wiring detail shown on the drawings.  Terminations on the jack shall fully conform to provided vendors latest wiring requirements for CAT5 jacks.  The telecom/data cabling contractor shall replace any termination not passing the required communications test at no cost to the Owner.

Faceplates

Provide permanent machine generated clear laminated labels with 12 point black lettering on the front of each faceplate.

Category 5 Patch Panels Mounting & Terminations

Mount patch panels on the equipment racks.

Terminations shall be performed per the latest vendor procedures for terminating CAT5 station cable on 110 blocks.

All data station cable pairs shall terminate sequentially on the patch panels.

Label all patch panel positions with the jack number.

Fiber Optic Patch Panels

Patch panels shall be rack mounted on the equipment racks..

Equipment Racks

Install the equipment racks in the locations shown on the contract drawings.

Equipment racks shall be fastened to the floor using 1/2" drill in type expansion shields and ” threaded rod through the raised floor (refer to drawings for detail).

Contractor shall provide the appropriate mounting hardware to brace the top of the equipment rack to the cable tray (refer to drawings for detail).

Contractor is responsible for providing the correct amount of space between each rack for proper installation of the between-rack vertical cable managers.

Fire Stopping

Refer to the architectural drawings for locations of all fire rated walls.

Provide fire rated firestop pillows within solid cable tray to maintain fire separation rating of wall.  Install pillows per the requirements of the manufacturer in quantities as required based on opening size.  Pillows shall be Nelson type PLW firestop or approved equal.

Provide the appropriate fire stop material for all other fire rated penetrations.

FIELD QUALITY CONTROL AND TESTING

General

Testing shall be completed as delineated below and shall be completed before occupancy.

All test result must be permanently recorded and presented in a format acceptable to the Engineer before system acceptance.  Any pairs, strands or cables failing to meet the above indicated standards must be removed and replaced, at no cost to the Owner, with cables which prove, in testing, to meet the standards.  The installation will not be accepted until testing has indicated a 100% availability of all terminated copper UTP and fiber strands or the Owner has approved any deviation from this requirement.

Each test set and associated equipment shall be calibrated per the manufacturers printed instructions at the beginning of each day’s testing and after each battery charge.  The test stets shall be fully charged prior to each days testing.

Copper Cables

Test Equipment

Category 3:
Siemon Company Multi-test MT-5000 or equal.

Category 5:
Microtest Petascanner Plus or equal by Wavetek, Wirescope, or 




Fluke

The cabling contractor shall perform a basic link test on all Category 5 systems as described in TIA/EIA-TSB67.

The cabling contractor shall test the Category 5 systems using a tester which meets the TIA/EIA-TSB67 Level II accuracy performance requirements and which utilizes an active remote reference at the other end.

The cabling contractor shall provide the necessary quantity of 2 meter long Category 5 stranded test equipment cords which have been approved by the test equipment manufacturer. 

The cabling contractor shall submit, prior to testing, a copy of their step-by-step copper cabling test procedures to the Engineer for review and approval.

Category 5 Field testing shall be for the following:

Wire Map (continuity, shorts, crossed pairs, reversed pairs, split pairs, any other miswiring).

Total physical cable length (including test equipment cords).

Attenuation.

Near End Crosstalk (NEXT).

Ambient noise.

The cabling contractor shall check each piece of test equipment for accuracy by performing a consistency check on the field tester per the manufacturers recommendations.  The contractor shall document the results of the tests and submit them to the Engineer for review.

Links which report a Fail or Fail* for any of the individual tests shall result in an overall link Fail.  All individual test results must result in a Pass or Pass* to achieve an overall Pass.

Any reconfiguration of a link components required as a result of a test Fail, must be retested for conformance.

The cabling contractor shall export all of the numerical test results to a single Microsoft Excel 5.0®  spreadsheet or Microsoft Access 2.0® database and submit this information to the Engineer for review and approval.

Fiber Cables

General

Test jumpers must be of the same fiber core size and connector type as the cable system.

The power meter and light source must be set to the same wavelength.

The light source or OTDR must operate within the range of 850 ± 30 nm and 1300 ± 20 nm for multimode fibers and within the range of 1310 nm and 1550 nm for singlemode fibers in accordance with EIA/TIA-526-14.  Power meters must be calibrated and traceable to the National Bureau of Standards.

All system connectors, sleeves, and jumpers must be properly cleaned before measurements are taken.

Testing of all fiber optic cable must include tests using Optical Time Domain Reflectometry Equipment (OTDR) and Power Meter.

The following measurements must be performed on all fiber optic cable:

"On The Reel" Acceptance Testing:

Each fiber on every reel shall be checked with and OTDR at 850 nm for multimode fibers and at 1310 nm for singlemode fibers to verify fiber lengths and to identify point discontinuities.

Fiber lengths less than the cable length on the reel shall be brought to the attention of the Engineer.

Point discontinuities greater than 0.20 dB should be brought to the attention of the Engineer.

If neither of the two above conditions exist, the cable should be installed into the cabling system.  It is assumed that any damage incurred by the cable during or after installation is the responsibility of the contractor.

The contractor shall record the date, operator, test equipment and serial number for the above tests.  This information shall be entered into a single Microsoft Excel 5.0® spreadsheet and submitted to the Engineer for review.

End-to-End Attenuation:

Each fiber shall be checked for end-to-end attenuation using an optical power meter and light source after the fiber has been installed and connectorized.  Multimode fibers shall be checked at 850 nm and 1300 nm, singlemode fibers shall be checked at 1310 nm.

Measure and record the attenuation of the two fiber test jumpers to be used.  The attenuation of the two jumpers shall be less than 1.0 dBm.  If it is greater, the contractor shall clean or replace the test jumpers.  The contractor shall record the date, operator, test equipment and serial number for the above tests.

The contractor shall measure and record the attenuation of each fiber at the above specified wavelengths.  The contractor shall record the date, operator, test equipment, serial number, wavelength, fiber and cable number, measurement direction, fiber type, and loss measurement for each cable and enter the information into a single Microsoft Excel 5.0® spreadsheet where the mathematical computation of measured loss minus the test jumper loss provides the end-to-end loss for the fiber.

Submit test results to the Engineer for review and approval.

Connectorization Testing

Each fiber in each cable run shall be checked in one direction with an OTDR.  Multimode fibers shall be checked at 850 nm and 1300 nm, singlemode fibers shall be checked at 1310 nm.

Check each fiber and record the following values:  fiber and cable number, measurement direction, wavelength, fiber type, test equipment model and serial number, date, operator, length of fiber, and OTDR trace.

Contractor shall review the results of each test and bring to the attention of the Engineer, fibers which do not meet the manufacturers allowed loss for splices and connectors, or fibers which do not meet the length of the overall cable length.

Contractor shall import all test values into a Microsoft Excel 5.0® spreadsheet or Microsoft Access 2.0®  database.  Contractor shall submit the spreadsheet and the OTDR traces to the Engineer for review and approval.

Documentation

Upon completion of the above tests and remedies, submit four (4) copies of the written and photographed test results including numerical values (where applicable), graphs, etc., for all measurements for review by the Engineer prior to final acceptance.

For each test the cabling contractor shall record the following information:

Project name.

Date and time.

Test equipment make, model, and serial number.

Operator’s name(s).

Cable identification number.

Direction of the test.

Ambient temperature.

Date and time of last calibration.

Provide all test data in either an electronic Microsoft Excel 5.0® spreadsheet or Microsoft Access 2.0® database.

With the above report, submit written certification that the installation conforms to specifications, is complete, and is ready for operation.

RECORDS

System Components

The contractor shall be responsible for the physical labeling of all of the following communication system components in complete conformance with TIA/EIA-606 Administration Standards.  The components shall include, but are not limited to, the following:

UTP and Coax Cable (both ends)

Fiber (both ends)

Faceplates

termination positions

Fiber and Copper patch panels

Entrance facilities

Bonding and grounding conductors

Grounding busbars

Components must be permanently marked with machine-generated wrap around labels, according to current practices and as approved by the Engineer before installation.

Records

Telecommunication system component records shall fully conform to TIA/EIA-606 Administration Standards.  Each component shall have as a minimum, the information as outlined in Table 4.7-1 of TIA/EIA-606.

Both ends of all cables must be permanently marked with machine-generated or stenciled (not handwritten) labels, according to current practice and as approved by Owner before installation.  Station cables shall be labeled within 4" of the end of their outer sheath.

Label all jacks with permanent machine generated labels.

All 110 wiring blocks and patch panels shall be labeled and color coded with their appropriate field colors according to current practices.

INSPECTION AND ADJUSTMENTS

Contractor shall inspect all installed work in conjunction with the Owner and their representatives and develop a "punchlist" for all items needing correction.  This work, and the required remediations, shall be performed prior to system acceptance.

Make changes to adjust the system to optimum operation for final use.  Contractor is responsible for making changes to the system such that any defects in workmanship are correct and all cables and the associated termination hardware passes the minimum test requirements.

PROJECT CLOSE-OUT

Required to be submitted prior to final acceptance of System:

Record Drawings

Record drawings shall include the following:

Scaled 1/8”=1’-0” floor plans showing outlet locations, outlet type, outlet identification numbers, and cable routing paths.

Scaled 1/2”=1’-0” floor plans of each MDF room showing exact placement of all racks, termination hardware and cable routes.

Scaled 1/2”=1’-0” elevations of each MDF room wall showing exact placement of all racks, termination hardware, wire management hardware, and cable routes.

Scaled 1/2”=1’-0” elevations of each rack and cable termination hardware.

Installation details.

Riser diagrams showing all cabling interties between buildings, floors, and termination hardware.

Site conduit diagram showing conduit duct banks, conduit identification numbers, and a schedule identifying each conduit and its use.

Provide reverse reading mylar reproducibles and data disks of each of the final record drawings.  Any drawing accompanying this submittal shall be prepared using AutoCAD® R12.  Drawings shall fully represent actual installed conditions and shall incorporate all revisions made during the course of construction.

Test results.  Provide four copies of written and electronic test result documentation.

Manuals for testing, operation and training which shall include:

11”x17” prints of record drawings as described above.

Manufacturers original catalog information sheets for each component provided under this Section.

Manuals shall be provided in a white, 3-ring binder with front cover and spine clear pockets for insertion of the manual name and project information.  Manual shall be indexed with individual dividers (Avery LSK-5).

Training:  At the completion of all work, a period of not less than 4 hours shall be allocated by the Contractor for instruction and training for the Owner.  The cabling contractor will need to describe how the cable from each faceplate is separated between different punchdown blocks, how cross-connects are made, how to use the spare tools, and other basic cable plant management skills.

SPECIAL TOOLS

Contractor shall provide Owner with the following tools at the completion of the project.  All tools must be new and unused:

Two 110 Impact Tools #788J1, Comcode 102 648 839.

Two Impact Tools #8762D Kit, Comcode 406 477 794.

Two 110 Spudgers #KS-22035-L2, Comcode 405 423 260.

Two 110 Retention Tools #788K1, Comcode #102 655 495.

CERTIFICATION

Provide the Owner with a written form of acceptance for signature.  All corrections must be completed before acceptance is given.

END OF SECTION

