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HOMESTEAD ARS, FLORIDA
99-0719-00


SECTION 16740 – TELECOMMUNICATIONS CABLING

1.0
GENERAL

A. Throughout this specification the terms “Owner” and “System Designer” shall refer to the Homestead ARS Fire Station and JanCom Technologies, respectively.  The terms Cabling Contractor, or Cabling Installer may be used interchangeable and shall refer to the entity responsible for materials and installation of systems described herein and on the drawings.  The Cabling Contractor shall coordinate its efforts with the General Contractor and also with the 482nd Support Group, Plans and Implementation, otherwise referred to as “SCX” and other trades and complete the scope of contracted work within General Contractor specified project deadlines.  

1.1
QUALITY ASSURANCE

A.
Unless otherwise exempted, the Cabling Contractor shall comply with all local licensing requirements, laws and ordinances, and shall be responsible for maintaining all required permits for the duration of the project.

B.
The Cabling Contractor shall comply with all bonding and insurance requirements described within the project manual for the duration of the project.

C.
Qualified bidders for the installation of the equipment within these specifications must have personnel with the experience, training, and skill to install a complete and working telecommunications cabling system.  The Contractor will be required to furnish acceptable evidence of having installed a minimum of five (5) telecommunications cabling systems similar in size and scope to that proposed under these specifications.

D.
Qualified personnel proposed to install any equipment described within these specifications must have demonstrable experience and training on the specific equipment to be provided.  The Cabling Contractor will be required to furnish acceptable evidence of manufacturer's training or experience of having participated in a minimum of three (3) similar system installations on the part of any personnel assigned to this project.

E.
During the installation of the cabling system, the Owner and/or their Representative will conduct periodic inspections to verify that cable installation is proceeding according to the letter and intent of this specification.  Deficiencies and unapproved deviations from the design will be corrected by the Cabling Contractor with no schedule delay and at no additional expense to the Owner.

F.
Materials quoted in the Bidders proposal will be reviewed only for compliance to the intent of the design and will not be reviewed for completeness in terms of material quantities.  Quantities of materials required to provide and install a complete and working system as described within the drawings, specifications or RFP will be provided and installed or delivered as described herein for the contracted price regardless of quantities of materials quoted in the proposal.

G.
Post Award and Post Project Deliverables will be provided by the Cabling Contractor to the satisfaction of the System Designer within the schedule and with the accepted bid price.

1.2
CONSIDERATION OF BIDS

A.
JanCom Technologies, Inc., and the Project Manager will evaluate all proposals and select a bidder based upon qualifications, price, quality of proposal, and demonstrated ability to provide the required quality and quantity of work according to the project schedule.

1.3
PROPOSAL REQUIRMENTS/DELIVERABLES

A.
Proposals shall include a narrative detailed statement of work describing the Bidders understanding of the project requirements.

B.
The proposal shall include a list of all manufacturers and part numbers that are to be provided and installed or delivered to the owner on the project.

C.
The proposal shall include a fixed price for all materials and labor required to provide and install a complete and working system that complies completely with the drawings, specifications, and all other associated contract documents.

D.
Unit Prices shall be provided for all products provided on the project with stated duration of validity.  The minimum length of time that prices shall be guaranteed shall be one (1) year.  In the case of products subject to uncontrollable or unforeseen market fluctuations the proposal shall describe those products as well as the duration of the price guarantee.
E.
Resumes for personnel to be assigned to the project and only for those to be assigned to the project shall be included in the proposal.

1.4
PROJECT SCHEDULE

A.
The General Contractor shall dictate the project schedule and manage project sequencing and accessibility.

1.5
WORK INCLUDED

A. The “Project” consists of the renovation of en existing two level fire station. The “Scope of Work” described within this specification to be completed by the selected Cabling Contractor will provide for the installation of a complete and working communications cabling system to support voice, data, and video communications within the building.  

B. Base Fire Alarm Systems are in place within the building that must remain in operation during the renovation.  It is not known whether these systems will be relocated prior to building renovation.

C. Any down time required due to power or connectivity must be planned, scheduled, and approved prior to any action resulting in system downtime.  SCX will survey existing cabling and termination hardware and label active and inactive components.  All inactive components shall be removed and stored.  Active components that are to be removed and replaced as part of the system renovation shall not be removed until associated downtime is scheduled and approved.  Cabling Contractor shall be aware of recycling requirements of the project specified elsewhere.

D. Telecommunications cable will be installed within conduit, or cable support accessories such as cable ladder, cable tray, or J-hook assemblies.  All required cable, termination hardware, and support hardware shall be provided, placed, and tested as noted herein and on the drawings.  Rough in items such as conduit, cable tray located outside of telecommunications spaces, penetration sleeves, and device boxes are provided by the Electrical Contractor.  All J-hook assemblies are the responsibility of the Cabling Contractor unless otherwise noted on the drawings.

E. Existing building entrance splices, lightning protectors, and termination hardware shall be inspected and replaced where required to provide “as new” connectivity and reliability.  Cross connect wire shall be replaced in all cases. Components replaced shall be similar in design and equivalent or better than existing in performance.  

F. Horizontal  cable shall be Category 5 for data and Category 3 for voice.  All horizontal cables shall originate in the Telecom Room 1125 located on the lower level.  Provide all required cable support, 66 type blocks for voice and Category 5 Patch panels for data.  Wire managers and Category 5 patch panels shall be provided and installed. 

G. An existing LAN hub, located on the 2nd floor of the fire station shall be relocated to the Telecom Room on the 1st floor.  Fiber optic cable currently providing connectivity from the base LAN to the hub shall be removed and reterminated as shown on the drawings.  The hub shall be recommissioned at the new location and all materials and labor required to establish connectivity to the cabling system shall be provided.

H. Existing television receive satellites shall be removed and remounted as necessary for the building renovation.  Cabling contractor shall provide new cabling and termination hardware as required to reinstall two television receive satellite systems.

I. The Cabling Contractor shall test all new cables installed and all cables reterminated in the course of providing “as new” performance of the entire cabling system.

J. tested, and labeled by the Cabling Contractor and shall be compliant with its respective warranty program (if applicable).

1.6
APPLICABLE STANDARDS

A.
The following codes, standards, and references shall be adhered to throughout the project.  Where any specified element is in conflict with a reference listed below, the more stringent requirement shall apply.

1.
Americans with Disabilities Act Accessibility Guidelines

2.
ASTM E814, and UL 1479 concerning the assembly and installation of fire stop systems.

3.
CCITT - International Telegraph and Telephone Consultative Committee V-Series and X-Series.

4.
TIA/EIA 568A, 569, 607, and TSB 75 and TSB 67.

5.
IEEE 802.3, IEEE 802.5

6.
NFPA 70-1996 National Electric Code with revisions and additions as dictated by the local municipality having jurisdiction.

7.
The material and services furnished shall comply with all applicable standards of the Code of Federal Regulations, Title 29, Chapter XVII, Part 1910 (OSHA).

1.7
POST AWARD DELIVERABLES

A.
Submittals

1.
Upon award of contract, and prior to installation of products, Cabling Contractor shall prepare product submittals for review and acceptance by the Cabling System Designer.  Submittals shall consist of manufacturers cut sheets of all products, systems, or assemblies to be provided for the project.  Manufacturers cut sheets may be original or photocopied.  Cut sheets shall include complete dimensions, material descriptions, color choices, and shall be highlighted where more than one product appears on the cut sheet.

2.
Test procedures and manufacturers description of test equipment to be used as well as sample test results shall be submitted for review and acceptance.

3.
Sketches or cut sheets of UL Listed firestop systems shall be provided to reflect the actual installed conditions of the project.

4.
Submittals will be reviewed for general compliance with the intent of the drawings and specifications.  Completeness of the submittal, rejection in part or whole, acceptance, or acceptance with comment shall not relieve the Cabling Contractor of providing a complete and working system as described on the drawings, within the specifications, or can be reasonably expected based upon accepted industry standards and practices. 

B.
Contractor Prepared Project Schedule

1.
Based upon General Contractor provided information; Cabling Contractor shall prepare a schedule of activities to be followed throughout the project.  The schedule shall minimally describe project start date, date upon which telecommunications pathways are required, date upon which telecommunications spaces are required, date upon which modular furniture workstations are required, estimated time to place riser cables, estimated time to place horizontal cables, estimated time to terminate cables, estimated time to test and label cables, date of substantial completion, and delivery of Post Project Deliverables.

2.
Scheduled list of Owners obligations to Cabling Contractor.

C.
Cabling Contractor shall provide written confirmation that the project jobsite has been inspected, that all related drawings and specifications have been reviewed, and that the Cabling Contractor possesses a thorough understanding of the project requirements and schedule.

D.
Post Award Deliverables shall be submitted within 10 days of receipt of drawings issued for construction.  Post Award Deliverables shall be submitted to the General Contractor and copied to JanCom Technologies.

1.8
POST PROJECT DELIVERABLES

A.
Test Results

1.
Test results shall be documented and delivered to the General Contractor as specified herein.

2.
Cabling Contractor shall include all factory provided test results for cabling purchased for the project.

B.
Record Drawings

1.
Upon completion of the project, Cabling Contractor shall provide drawings describing the cabling system installation.  The original telecommunications drawings shall be made available upon request as a basis for creating the Record Drawings.  Record Drawings shall minimally include all revisions to, or deviations from the original drawings as well as final dimensions, cable routes, cable and outlet identification, allocation and quantity of spare pairs and strands, and remaining capacity of cable pathways.

2.
The Owner and System designer will review the Record Drawings.  Comments will be provided to the Cabling Contractor is cases where revisions to the Record Drawings are required to ensure accuracy and completeness.  The Cabling Contractor shall respond to the comments and revise the Record Drawings accordingly.

3.
Upon acceptance of Record Drawings, cabling floorplans and Riser Diagrams shall be plotted and laminated for mounting within the respective serving IDF Room(s).

C.
System Documentation

1.
Cabling system manufacturer shall provide certificate of warranty.  Documentation provided shall describe duration, terms, and limitations of warranty as well as procedures and remedies available to the owner in the case of warranty claim.

2.
Cabling Contractor shall provide certificate of installer provided warranty. Documentation provided shall describe duration, terms, and limitations of warranty as well as procedures and remedies available to the owner in the case of warranty claim.

3.
Cabling Contractor shall provide, in loose-leaf bound format, original copies of all manufacturer provided installation and use instructions for all products, systems, and assemblies installed on the project.

4.
In the case of a manufacturers system and/or application warranty, the Cabling Contractor shall submit all information required of the manufacturer to ensure timely application and issuance of warranty certificates.

D.
Acceptance

1.
The cabling system shall be accepted as being complete and working at no time prior to resolution of all punch list items and receipt of all Post Project Deliverables.

2.
Manufacturer and installer provided warranties shall begin upon Owners occupancy and functional use of the cabling system.

2.0
PRODUCTS

2.1
The purpose of this section is to describe a level of quality for products and workmanship but not to describe all of the components essential to the functioning of the building cabling system, nor to set forth those requirements adequately covered by applicable codes, industry standards, and accepted telecommunications trade practices.

2.2
Bidder shall provide new products that are compatible with all other components in the system. Alternatives to the design or materials described within this specification require written approval from the System Designer prior to the installation of the alternate product or any product affected by the proposed alternate product.  The manufacturers listed comprise those that may be selected thereby providing a system that complies with the specifications.  In each case the acceptance of equivalent manufacturers and products will be considered upon review.

2.3
TELECOMMUNICATIONS CABLE

A.
Copper Telephone Riser Cable

a. Not required.

a. Copper telephone cable exists to the building. 

B.
Fiber Optic Data Riser Cable

a.
Not required.

b.
Fiber optic cable exists and shall be rerouted and reterminated as described on the drawings. 

C.
Horizontal Voice/Data Cable

1.
Horizontal voice and data cables shall be Category 3 and Category 5 respectively and shall be a UL Listed cable that meets or exceeds all published TIA/EIA standards for the required cable performance.

2.
Horizontal cable shall be marked CMP for use within an inside building return air plenum as defined by the NFPA National Electric Code.

3.
Voice and data cables shall be distinguishable by using different color sheaths for each purpose.  Voice cables shall be white, data cables shall be blue. The same manufacturer shall be utilized for both data and voice horizontal cables.

4.
Acceptable Manufacturers:

a.    Berk-Tek

b.    Belden.

c.    CommScope 

D.
LAN Patch Cords

1.
Factory assembled and tested patch cords shall be provided and installed by the Cabling Contractor in the quantities necessary for the owner to activate data workstations at all workstation and outlet locations shown on the drawings plus 10% spare to be delivered in factory packaging.

2.
Patch cord length shall be determined by the final installed configuration of network electronics, patch panels, and wire management hardware and shall vary to meet the requirements of each location and configuration on the project.  Patch cord length shall be equal to the minimum factory produced length that will allow cross connection and interconnection to be accomplished by the owner without hindrance.

3.
Electrical performance of data patch cords shall equal the electrical performance of the cable used within the system being patched, interconnected, or cross-connected.

4.
Acceptable Manufacturers:

a. Berk-Tek

b. Belden.

c. Commscope.

E.
Voice Cross Connect Wire

1.
Telephone distribution frame cross-connect wire shall be provided for the MDF and IDF Rooms in quantities sufficient to allow initial cross connect plus 50% additional for future administration of cross-connected systems.  Wire shall be 1 pair solid 22 AWG copper conductors insulated with color-coded PVC.

2.
Cross connect wire shall be colored white-blue/blue-white for voice.
3.
Acceptable Manufacturers:

a. Lucent Technologies

a. Prestolite

a. Siemens

G.
Fiber Optic Patch Cords

1.
Duplex fiber optic patch cables shall be factory assembled and tested.  Duplex patch cables shall be manufactured using fiber optic cable of quality equal to, or better than the specifications listed above for fiber optic cable.  Connectors shall be as specified elsewhere in this section.  

2.
Fiber Optic Patch Cord length shall be determined by the final installed configuration of network electronics, fiber optic termination panels, and wire management hardware.  Patch cord length shall be equal to the minimum factory produced length that will allow cross connection and interconnection to be accomplished by the owner without hindrance while allowing minimum bend radius and adequate strain relief to be maintained at all times.

3.
The same manufacturer selected to provide fiber optic riser cable shall manufacture the fiber optic patch cables.

4.
Acceptable Manufacturers:

a. Berk-Tek

b. Belden

c. Commscope

2.4
TERMINATION EQUIPMENT

A.
Voice Termination Hardware

1.
66-style voice termination hardware shall be provided and installed in quantities adequate to terminate telephone riser cabling at the Telecom Room. Termination hardware shall be configured and mounted upon pre-manufactured assemblies.

2.
Type of termination hardware selected shall be used exclusively throughout the project.  

3.
Wall mounted termination hardware shall be provided and installed with it’s associated wire management hardware.

4.
Acceptable Manufacturers:

a. ADC Telecommunications.

a. Leviton.

a. Siemon.

B.
Rack/Cabinet Mounted Data Termination Hardware

1.
Patch panels shall be Category 5 rated 48 port with 8 position/8 conductor (RJ45) modular connectors and insulation displacement type connectors designed to fit within standard 19” open equipment racks.  Each modular connector shall be factory wired 568B.

2.
Modular Patch Panels shall exhibit attenuation loss of no more than .4 dB measured at 100.0 MHz.  Attenuation at other frequencies shall conform to TIA/EIA-568-A.

3.
Modular Patch Panels shall exhibit Near End Cross Talk Loss of no more than -40 dB measured at 100 MHz.  Attenuation at other frequencies shall conform to TIA/EIA-568-A.

4.
Acceptable Manufacturers:

a. ADC Telecommunications.

b. Leviton.

c. Siemon.

C.
Modular Jacks

1.
8 positions/8 conductor outlet connectors shall be modular for use in both flush wall mounted faceplates, surface mounted, boxes as well as modular furniture faceplates/adapters.   A single manufacturer and part number shall be used throughout the project.

2.
Modular connectors for data shall be rated Category 5, modular connectors for voice shall be Category 3, all shall utilize IDC termination.  

3.
Modular connectors shall be separately color coded to identify voice and data.  Voice connectors shall be white, data connectors shall be blue.

4.
Acceptable Manufacturers:

a. ADC Telecommunications.

b. Siemon.

c. Leviton.

D.
Fiber Optic Termination Shelves

1.
Fiber optic termination panels shall be self-contained 19" rack mountable units designed and manufactured for the termination and distribution of fiber optic cables.  The termination panel shall be provided with internally contained splice trays suitable to house the required number of pigtail splices, if required by termination method used.  Each fiber optic termination panel shall consist of the cabinet and a sufficient number of splice trays and splices (if required), interconnection sleeves, and connectors to terminate the specified number of fiber strands plus at least 25% growth capacity.

2.
The Contractor shall provide all termination sleeves, mounting hardware, accessories, and cable management devices required to provide and install a working fiber optic termination and patching system.

3.
Fiber termination panels shall be equipped to be compatible with fiber optic connectors specified herein.

4.
Acceptable Manufacturers:

a. ADC Telecommunications.

b. Lucent Technologies.

c. Siecor.

F.
Fiber Optic Connectors

1.
Fiber optic connectors shall be ceramic-tip 2.5mm bayonet (SC-type) for 62.5/125-micron cable.  Connectors shall have an insertion loss of not greater than 0.3 dB per connector.

2.
Loose tube fibers shall be terminated using spliced pigtails or directly connectorized with the addition of fan-out tubing.  Selection shall be based upon the Manufacturer's recommended method of termination.

3.
The connector shall be rated by the Manufacturer to withstand at least 1,000 couplings with a variance in insertion loss within ( 0.25 dB.

4.
The connector shall enclose the outermost coating of the single fiber strand and be able to be mated or unmated without using any tool.  The connector shall be field installable.

5.
Acceptable Manufacturers:

a. Lucent Technologies.

b. Siecor.

c. 3M.

2.5
MISCELLANEOUS EQUIPMENT

A.
Backboards

1.
Backboards shall consist of 3/4" interior grade BC or better plywood, 4' x 8' or sized as per the drawings.  Backboards shall be mounted vertically and securely anchored to the wall with fasteners appropriate for the wall construction.  Backboards shall be painted with fire retarding material to match walls.

2.
Telecommunications backboards will be provided, installed, and painted by the General Contractor.

B.
Equipment Racks

1.
Equipment racks shall be wall mounted swinging construction.  The cabinet shall be steel with painted, corrosion resistant finish.  Nominal dimensions shall be 19" wide by 48" tall.  Equipment racks shall confirm to EIA Standard RS-310-C.

2.
Equipment racks shall each be provided with all internal and external mounting hardware suitable for the building partition constuction.

3.
Acceptable product shall be equivalent to:

a. Great Lakes GLPP-48-18.

C.
Cable Management Hardware

1.
Cable management hardware shall consist of premanufactured assemblies designed for the purpose and sized to strain relieve and contain all of the cross connect, patch, or interconnect cords used at initial installation with at least 50% of the original capacity remaining.

2.
All cable management hardware shall be provided with its associated cover or retaining system of similar manufacture.

3.
Horizontal cable management hardware shall be provided by the same manufacturer as the associated termination equipment.  Vertical cable management hardware shall be provided by the same manufacturer of the adjacent equipment rack.

D.
Cable Tie Straps

1.
Tie straps shall be selected and provided by the installer to be appropriate for the purpose and installation environment.  Tie straps shall be of proper length and strength for the intended purpose.

2.
Above ceiling and permanently bundled cable shall utilize permanent nylon or similar plenum rated material where required and shall be tensioned per the tie strap and cable manufacturer guidelines.

3.
Cables bundles within equipment racks or cabinets and bundled PBX Tie and network interconnect or patch cables shall utilize Velcro type tie straps and shall be color-coded per the Owners instructions.

E.
Cable/Outlet Labeling

1.
All cables shall be labeled at both ends.  Cable labels shall be self-laminating and permanent.  Labels shall be machine lettered (not handwritten) and individual number strips are unacceptable.  All cable labeling shall include numeric designation, origin, destination, and cable type.  Recommend that Cabling Contractor use computer software and printer associated with the manufacturer selected to supply the labeling material.

2.
Acceptable Manufacturers:

a. Brady.

b. Panduit.

c. Tyton/Hellerman.

F.
Firestop Systems

1.
Firestopping systems shall be a material, or combination of materials, to retain the integrity of time-rated construction by maintaining an effective barrier against the spread of flame, smoke, and gases in accordance with requirements of ASTM E 814, and UL 1479.  Only listed firestopping material acceptable to the local Fire Marshal or regulating jurisdiction shall be used.

2.
The rating of the firestops shall in no case be less than the rating of the time-rated floor or wall assembly in which the firestop is to be applied.

3.
Acceptable Manufacturers:

a. 3M.

b. Hilti.

c. Nelson.

G.
Innerduct

1.
Innerduct shall be provided to protect fiber optic cable throughout the installation.  Innerduct shall be nominal 1” diameter.  Innerduct material shall be appropriate for use within the intended environment.

2.
Acceptable Manufacturers:

a. Carlon

a. Endot

a. Pyramid

3.0
EXECUTION

3.01
General Installation Requirements

A.
Cabling Contractor shall complete and deliver all submittals, provide the required insurance and bonding certificates, and acquire all required permits prior to beginning work.  The Contractor shall attend General Contractor, Project Manager, or Owner conducted project coordination meetings immediately upon receiving notice of award and shall participate in coordination meetings for the duration of the project.

B.
Cabling Contractor shall clearly and completely specify all items and actions that the Owner will be responsible for providing and/or performing relative to the installation and operation of the proposed equipment.

C.
The Cabling Contractor shall coordinate work with the other trades on-site, specifically; the General Contractor, the Owner's Project Manager, Consultant, Electrical Contractors, Millwork Contractor, Furniture installer, PBX Installer, Computer Installer and any other third party whose work may affect or be affected by the cabling systems described herein.

D.
The Electrical Subcontractor shall provide all Conduit, rough-in devices and raceways within the core building space as described elsewhere within the project documents.  The Cabling Contractor shall review the cabling design and electrical drawings and shall confirm all conduit and other rough-in device quantities and sizes to be acceptable and buildable with regard to the telecommunications cabling installation.

E.
The Electrical Subcontractor shall provide all cores, fire rated floor poke through devices, and floor boxes as described elsewhere within the project documents. The Cabling Contractor shall review the cabling design, electrical, and architectural drawings and shall confirm all cores, fire rated floor poke through devices, and floor boxes are provided in quantities and sizes to be acceptable and buildable with regard to the telecommunications cabling installation.

F.
Modular Furniture will be provided and installed by others.  The Cabling Contractor shall closely coordinate cable installation within the Modular Furniture to ensure the integrity and manageability of installed cabling.

G.
All questions concerning the contract documents shall be in writing, submitted to the General Contractor with copies to the System Designer.  It is the responsibility of the Cabling Contractor to identify conflicts that may exist within the Contract Documents and submit to the General Contractor for resolution.  Any conflict discovered after installation of the affected components and would be reasonably expected to have been discovered in the process of reviewing the Contract Documents will be remedied by the Cabling Contractor at the Owners and/or System Designers discretion with no additional cost to the project.

H.
All personnel associated with the Cabling Contractor shall be clearly identified as an employee of the Cabling Contractor through the use of badges or uniforms or uniquely marked hard hats where required by the site regulations.

I.
Cabling Contractor shall maintain neat and orderly working habits throughout the project and shall remove trash and debris on a regular basis.  At a point of substantial completion, to be determined by the Owner or System Designer, all trash and debris shall be removed on a daily basis.

J.
Punch list items shall be resolved in a timely fashion.  A schedule for punch list work will be established and agreed upon at issuance of the first project punch list.

K.
Upon occupancy of the project, the cabling contractor shall provide up to four (4) technicians to assist the Owner with problem resolution, moves, adds, and changes that occur within the first week of occupancy.  The technicians assigned shall be intimately familiar with the project and shall possess training by the manufacturer providing the cabling system warranty.

3.02
Telecommunications Cable

A.
Copper riser cable exists and shall remain in place.

B.
Fiber optic riser cable exists and shall remain in place.  The fiber optic cable is currently routed to the second floor and shall be pulled back and reterminated in the Telecom room as shown on the drawings.  Adequate slack shall remain to allow future manipulation of the cable within the Telecom Room.  All exposed fiber optic cbale shall be placed within innerduct, strain relieved, and securely supported. 

C.
Horizontal voice and data cables serving telecommunications station outlets shall be placed within the building ceiling plenum.  Hanging devices shall be provided where required.

D.
Horizontal voice and data cable shall be bundled together by area served and shall be balanced within the support device.

E.
The Cable Contractor shall remove and replace ceiling tiles as required.  The Cabling Contractor shall be responsible for replacing all ceiling tiles damaged in the course of executing this work.

F.
All cabling placed within the project shall be installed in a neat and workmanlike manner as defined by the National Electric Code 1999 handbook, Article 110-12, and 800-6.  All cabling shall be placed with strict standards compliance and manufacturers published recommendations with regard to clearances, pulling tensions, bend radii, and physical support.

G.
A facility grounding system is provided by the Electrical Subcontractor with ground plates and/or bars provided within the Telecom Room.  Cabling Contractor shall place specified copper ground wire securely bonding each rack, cabinet, section of cable runway and other required telecommunications appurtenances to the facility grounding system using manufactured ground lugs.  Ground wire shall be placed to avoid sharp bends and areas where the cable may be damaged in the course of re configuring termination equipment, ongoing maintenance, or traffic within the space.

3.03
Termination Equipment

A.
Wall and Frame mounted termination hardware exists to support fire alarm and telephone connectivity within the Telecom Room.  The voice system shall be terminated in fields as depicted on the telecommunication drawing package and labeled as specified herein.

B.
Rack and/or cabinet mounted data termination hardware (modular patch panels) shall be installed within the Telecom Room as shown on the drawings.  Patch panels shall be used within the IDF Rooms to terminate horizontal cables that serve data station outlets.  All patch panels shall be securely mounted within its designated rack or cabinet and shall be labeled as specified herein.

C.
Patch cords shall be used to provide LAN connectivity.  Patch cords shall be dressed into cable management hardware neatly and in a manner to allow moves, adds, and changes, to be easily performed.

D.
Voice cross connect wire shall be installed and dressed within termination field cable management hardware and shall be segregated by color/type of system.  

E.
Fiber optic patch cords shall be provided to the owner/building tenent in sealed factory packaging.

F.
Workstation outlet and modular jack assemblies shall be configured and installed per the drawings.

G.
Fiber optic termination shelves shall be configured and installed per the drawings.  Installations of fiber optic connectors, strain relief, and dressing of fiber optic cables shall be per the manufacturers published instructions.

H.
Grounding bars and plates are provided within each telecommunications room by the Electrical Subcontractor.  Cabling Contractor shall bond telecommunications rack and cabinet grounding conductors to the nearest ground bar using manufactured lugs intended for the purpose.

3.04
Miscellaneous Equipment

A.
Telecommunications backboards will be provided, installed, and painted by the General Contractor.

B.
Equipment cabinets shall be placed per the plans.  Cabinets shall be grounded as specified herein.  Cabinets installed in rows shall be electrically bonded either by factory fastener kits or dedicated ground straps.

C.
Equipment racks and frames shall be mounted per the plans.  Racks and frames shall be bolted to the wall using manufacturer recommended methods and hardware for the type of floor material. Racks and frames shall be grounded as specified herein.  

D.
Cable management hardware shall be installed per the plans.  All cabling, cross-connect wire, and patch cords, where not otherwise supported by permanent means, are required to be supported or concealed within cable management  hardware.  

E.
Firestop Systems shall be installed in strict accordance with the manufacturers instructions and shall meet all requirements to maintain firestops as a UL Listed System.  All surfaces in contact with firestop materials shall be clean, grease and dust free prior to the application of materials.  Firestop system integrity shall be maintainable using readily available tools and products.

F.
Innerduct shall be installed to protect and strain relieve all fiber optic cabling on the project.  Innerduct shall be installed with adequate bend radius and secured to avoid kinking.  Fiber optic pulls within innerduct shall be planned to allow innerduct to be filled to it’s design capacity.

3.5
Cable/Outlet Labeling

A.
The following components shall be labeled:

1.
Voice Station Field

a. Voice portions of the termination field shall be identified by a unique location number corresponding to the final room number.

2.
Data Patch Panel Ports

a. Data patch panel ports shall be identified by a unique location number corresponding to the final room number.

3.
Patch Cords

a. Patch cords shall be sequentially numbered using self-protecting, wrap around style labels as described herein.

b. Patch cord numbering shall begin at “001” within each IDF Room and be numbered sequentially until all installed and spare cables are numbered.  Numbers shall be visible at each end of the cord when installed.

4.
Workstation Cabling

a. Each bundle of cable for telecommunications stations shall be labeled to identify the respective location number.  The label shall be a self-laminating wrap around type, indelibly machine printed using the largest font available while remaining within the provided space.  Minimum size shall be 12 point.

b. Telecommunication station labels shall be placed within 6 inches of the outlet box.

5.
Workstation Outlets

b. Each wall or workstation mounted outlet faceplate or box shall be labeled with the final office or workstation number determined by the Owner.  Outlet jacks within each outlet shall be labeled as “voice”, and “data”  respectively for voice and data jacks.

b.
Workstation outlet labels shall be indelibly machine lettered, permanently applied.

Part 4 – Testing and Acceptance

4.1
The Cabling Contractor will provide all tools and test equipment required for installation and testing.  Test equipment will be maintained in an accurate calibration and will display the dates of the last calibration and next scheduled calibration.

4.2
Interim testing of the cabling system during and after installation is encouraged to ensure that the following testing and acceptance criteria are met.  Test equipment, methods, and criteria shall comply with the guidelines set forth in TIA/EIA TSB - 67 - Transmission Performance Specifications for Field Testing of Unshielded Twisted Pair cabling Systems where applicable.  Test instrument shall be Level 2 compliant.

4.3
Testing Methods

A.
The Cabling Contractor shall perform the following tests and furnish documentation on all terminated twisted-pair cable:

1.
Continuity

2.
Shorts/Crosses

3.
Grounds

4.
Opens

5.
Reversed Pairs

6.
Split Pairs

7.
Attenuation

B.
Each horizontal data cable shall also be tested and documented at 100MHz for attenuation, resistance, Near End Cross Talk, and Attenuation to Crosstalk Ratio of each terminated pair.  The length of each horizontal data cable shall be included in the test results.

C.
The Contractor shall perform and furnish documentation of the following tests on all fiber optic cable:

1.
The theoretical loss of each fiber shall be calculated using the installed cable lengths and the following values:

a.
Connectors (per mated pair):
0.4dB

b.
Fiber Optic Cable:
3.50 dB/km @ 850nm



1.00 dB/km @ 1300nm

2.
If the actual loss exceeds the theoretical loss by greater than 0.5dB, and the total loss is greater than 2.0dB, then the fiber shall be considered as having not passed the acceptance test.  The Contractor shall perform one of the following based on the requirements of the system and project schedule:

a.
Test the cable with an optical time-domain reflectometer (OTDR) to determine location and nature of failure.  Improper terminations or failed connectors may be detected in this manner and re-terminated.

b.
Isolate the fiber from use in the system.  However, the total number of usable fibers between any two locations shall meet or exceed the quantities shown on the riser diagram.

c.
Replace the defective fiber optic cable completely.  Alternatively, pull additional cable of identical construction in parallel with failed cable to meet usable strand count requirement.

3.
OTDR testing is also recommended to be performed by the Contractor, the Manufacturer, or both as the responsibility for the performance of the cable is transferred from the Manufacturer to the Contractor.

D.
Test results shall be documented and delivered to the Owner upon completion of the testing.  Results shall be organized by serving MDF or IDF Room and shall be presented in electronic format as well as bound in a loose-leaf binder.  Test results shall describe the pair or strand in the case of fiber optic, it’s measured performance, and any remedy that may have been necessary to correct a failed test.  All test results shall include graphic printouts where applicable, the date and time of testing, and initials of technician performing the actual tests.

E.
Owner and the Engineer reserve the right to observe or confirm by any means any or all of the testing being performed without notice.

4.4
Warranty

A.
In order to allow the Owner the benefit of manufacturer warranted systems, the bidder may, as an alternate, offer any manufacturer sponsored warranted system that complies entirely with this specification.  

B.
Any extended product warranty offered shall warrant the following for a period of not less than fifteen (15) years from the date of issue of a Registration Certificate by the product manufacturer.

1.
The products that comprise the registered system shall be free from manufacturing defects in material and workmanship.

2.
Installed horizontal cable and components, comprising the cabling link/channel, shall exceed the requirements of the TIA 568-A, including addenda 1 - 5, and the ISO/IEC IS 11801 Category 5 standards for:

a. Wiremap

b. Length

c. Attenuation

d. Return loss

e. Resistance

f. NEXT and PSNEXT

g. ACR and PSACR

h. ELFEXT and PSELFEXT

3.
Installed riser cable shall exceed the requirements of the TIA 568-A, including addenda 1 - 5, and the ISO/IEC IS 11801 Category 3 standards for:

a. Wiremap

a. Length

a. Attenuation

a. Resistance

a. NEXT

C.
In addition to guarantee of equipment by manufacturer, the Contractor shall also guarantee such equipment, which shall include tests, adjustments and/or replacements of defective equipment, materials, and workmanship for a period of one (1) year from date of acceptance of the work by the Owner. 

D.
The guarantee shall be written and shall be included as part of the post project deliverables.  The Telecommunications Contractor shall repair defects appearing within the warranty period without cost to the Owner.
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