SECTION 16741 - TELECOMMUNICATIONS INTER-BUILDING COMMUNICATIONS INFRASTRUCTURE STANDARDS

1.1 RELATED SECTIONS


Refer to Construction Standards Section 01000 - Miscellaneous General Requirements.
Refer to Construction Standards Section 16050 – Basic Electrical Materials and Methods.
Refer to Telecommunication Standard Section 16740 – Telecommunications and Computer Networking Support Structures. 

Refer to Telecommunication Standard Section 16743A – Inter-Building Cabling Standards and Guidelines. 


Refer to Telecommunication Standard Section 16743B – Intra-Building Cabling Standards and Guidelines.

1.2 GENERAL

A. PURPOSE

This section specifies the performance requirements for providing and installing a fiber optic backbone network that shall be distributed throughout the ECU Main campus.  This backbone network shall provide the infrastructure for an integrated telecommunications network that is flexible, expandable and protect against failures and network outages.

B. NETWORK DESCRIPTION

1. The fiber optic network shall consist of both single mode and multimode fibers as well as multipair copper telephone cable where applicable.  Network hubs and fiber optic distribution points shall be provided and strategically located in MDF rooms.  Fiber optic cables shall be installed between hubs and fiber distribution points to create a physical ring and star combination topology.

2. Hubs and fiber optic distribution points shall have pass through, patch and cross connect capability to support all logical and physical data network topologies.  This flexible optical configuration shall support hubs with automatic service protection switching such as self-healing rings, primary and secondary path switching, etc.  Additionally, the network shall permit network maintenance personnel to manually reconfigure the network to bypass cable cuts or prolonged outages as well as accommodate new construction and building renovations without interrupting service.

C. SPREAD OF FIRE OR PRODUCTS OF COMBUSTION

1. The Contractor shall provide firestops in openings around conduit or cabling or cabling penetrations through fire rated partitions, floors, and ceilings.

2. The Contractor shall use approved firestopping methods and materials to maintain the existing fire resistance rating, per UL standards.  

D. SUBMITTAL

1. Provide required submittals in accordance with submittal requirements outlined in Construction Standards Section 01000 - Miscellaneous General Requirements.

2. Submit for approval a materials and equipment list identifying the make and model number of all products to be provided.  Submit technical data sheets for all alternate products to be provided. 

3. Submit proposed Testing and Acceptance Plan for review and approval a minimum of 30 days prior to initiating testing and acceptance activities. 

4. Submit certificates of training or resumes that verify equivalent experience of personnel performing the fiber optic work in the section.  Training shall include

a. Fiber optic cable placement techniques

b. Fiber optic cable handling procedures

c. Fiber optic hardware types and applications

d. Fiber optic splicing

e. Installation of optical connectors

f. Attenuation test procedures

5.
Submit manufacturer’s data or shop drawings of the following items giving full information as to the dimensions, weight, materials, operating instructions, spare parts list, and all other information pertinent to the adequacy of the items:

a. Equipment

b. Wiring specialties

c. Devices

d. Systems

e. Control panels

f. Cutover plan implementation 

6. All shop drawings, manufacturer’s literature and samples shall be returned to the Project Manager Engineer at the completion of the work in accordance with Construction Standards Section 01000 - Miscellaneous General Requirements.

7. Contractor ’s cable pulling methodology and electronic wiring scheme shall be reviewed at a pre-installation meeting in accordance with Construction Standards Section 01000 - Miscellaneous General Requirements.

8. Wiring documentation shall include a spreadsheet (Microsoft Excel compatible format) submitted on electronic media and hard copy in the following format:

Building Name
Room Number
Data Jack Number

Room Connection
Bate


212 (Telecom)
D-47



357

Bate


312 (Telecom)
D-137


End of hall room, lab

9. As-built drawings in accordance with Construction Standards Section 01000 - Miscellaneous General Requirements shall include outlet ID numbers.

2.1 PRODUCTS

A. GENERAL

1. This document defines the performance requirements and characteristics of optical fibers and associated hardware, which shall be used as transmission media.  The optical fibers defined by this specification shall be provided for use in a variety of communications applications.  These applications include long and short haul communications, local and wide area networks, data links, video transmission, CATV, and premises distribution.  These fibers shall be used in both outside plant and inside building environments.

2. All optical fiber provided by this project shall be of the same manufacturer and have the same optical performance regardless of the application or cable construction.  All fiber optic termination, splicing and mounting hardware provided by this project shall be of the same manufacturer.

B. OPTICAL FIBER

This section describes the generic cable construction and performance requirements of the single mode and multimode optical fibers covered in this document.

1. Multi-Mode Fiber
a. Core Diameter: The core diameter shall be 62.5 microns, the diameter tolerance shall be plus or minus 3 microns. 

b. Cladding Diameter: The cladding diameter shall be 125 microns, the diameter tolerance shall be plus or minus 2 microns.

c. Attenuation:  The attenuation of the multi-mode fiber shall be between 2.5 and 3.75db/km at 850nm and between .5 and 1.5db/km at 1300nm.

d. Bandwidth:  the bandwidth of multi- mode fiber shall be between 150 and 500 MHz-km.

2. Single Mode Fiber

a. Core Diameter: The core diameter shall be 8.3 microns, the diameter tolerance shall be plus or minus .5 microns.

b. Cladding Diameter: The cladding diameter shall be 125 microns, the diameter tolerance shall be plus or minus 2 microns.

c. Attenuation:  The attenuation of the single mode fiber shall be between .35 and .6db/km at 1310nm and between .2 and .5db/km at 1550nm.

d. Mode Field Diameter: The mode field diameter shall be between 8 and 10 microns, with tolerance a plus or minus 10%.

e. Dispersion:  The zero dispersion wavelengths shall be 1310nm plus or minus 10nm.

3. Outside Plant Cable

The fiber cables defined by this specification shall be constructed to protect the fibers during installation and to prevent breakage once installed.  This specification section applies to both single mode and multi-mode fiber optic cable.  The fibers shall be located in the core of the cable to isolate them form crushing loads and impacting.  The core shall contain a filling compound to prevent the ingress of water.

a. Tensile Strength: These cables shall have a minimum tensile load rating of 600 pounds.

b. Filling Compound: The filling compound shall be neutral in color, nontoxic, dermatological safe, and contain an antioxidant.

c. Strength Elements:  The sheath strength elements shall be non metallic glass filaments

4. Jacketing 

The cable jacket material shall be high density black polyethylene.  Outer jacket shall be continuous, free from holes, splits, and inclusions.

5. Fiber Identification
The fibers shall be color-coded so that each fiber can be individually identified.  The colors shall be blue, orange, green, slate, white, red, black, yellow, and violet.  Dashed versions of these same colors shall be used of cables with higher fiber counts. 

6. Building Cable

a. The fiber cables shall be constructed to protect the fibers during installation and to prevent breakage once installed.  This specification section applies to both single mode and multi-mode fiber optic cable.  The fibers shall be located the core of the cable to isolate them from crushing loads and impacting.  These cables shall be suitable for installation in raceways under floor, in walls and ceilings, and vertical shafts of buildings.  These raceways typically shall be conduits, ducts, cable trays, and an open space in a plenum environment.

i. Pulling Tension: Horizontal distribution cables shall have a minimum pulling tension rating of 100 pounds.  Vertical riser cables shall have a minimum pulling tensions of 150 pounds.

ii. Strength Elements: The strength elements shall be Aramid yarn.

iii. Jacketing: The cable outer jacket material shall be flame-retardant polyvinyl chloride or a fluoropolymer.  An additional protective buffer jacket made of polyvinyl chloride shall be provided to ease connectorization and add robustness.  The outer jacket shall be continuous, free from holes, splits, and inclusions.

iv. Fiber Identification: The fibers shall be color-coded so that each fiber can be individually identified.  The colors shall be blue, orange, green, slate, white, red, black, yellow, and violet.  Dashed versions of these same colors shall be used for cables with higher fiber counts.

C. FIBER OPTIC DISTRIBUTION ASSEMBLIES

1. Mount, terminate, splice, distribute and cross-connect outside plant and building cable assemblies.  Specify fiber counts, routing, origination and destination during each project.

a. Termination Frames: Termination frames shall be provided to facilitate the termination of all cable types covered in this specification.  Termination frames shall be rack mountable in standard 19-inch vertical equipment racks.  These frames shall be modular in construction utilizing connector/coupling panels.  Combination of termination frames shall be provided with termination capacities of 24, 72 and 144 fibers and be suitable for both single mode and multi-mode fibers.

b. Splice Organizers: Splice organizers shall be provided to facilitate splicing all cable types covered in this specification.  Splice organizers shall be rack mountable in standard 19-inch vertical equipment racks.  The splice organizers shall accommodate both fusion and mechanical splices.  These organizers shall provide sufficient storage and protection for the entire length of uncabled fiber and splices.  Splice organizers shall be provided with splice capacities of 24, 72 and 144 fibers and suitable for both single mode and multi-mode fiber.

c. Miscellaneous Hardware: The Contractor shall provide all required miscellaneous hardware including but not limited to cable clamps, strain reliefs, blocking and grommet kits, closures and fan outs for a complete operational fiber optic cable system.

d. Splices:  Mechanical fiber optic splices shall not be used.  Fusion splicing shall be used on both single mode and multi-mode fiber.   

i. Insertion Loss: Fusion splice insertion loss shall not exceed .2dB single mode and .25dB multi-mode.

ii. Mounting:  All splices and associated uncabled fiber shall be securely mounted in splice organizers as described in this specification.

2. Connectors
This section describes the performance requirements and characteristics for fiber optic connectors that shall be used on single mode and multi-mode fibers.  Connectors shall be ST connectors and shall be capable of being mated and unmated without special tools.

a. Strain Relief: Connector assembly shall include a rubber or plastic boot for strain relief.

b. Insertion Loss: Connector insertion loss shall not exceed .4dB for single mode and .5dB for multi-mode fibers.

c. Environmental Protection: connector assembly shall protect against dust, sand and dirt and permit cleaning when disconnected.

d. Repeatability:  Connector attenuation shall not exceed .2dB of change for 1000 reconnections.

e. Strength:  Cable pull out strength shall be greater than 25 pounds.

3. EQUIPMENT RACK

The Contractor shall provide an 84-inch high TIA/EIA standard 19-inch equipment rack for each equipment room as required to mount termination frames and terminate fiber optic cables.  Provide frame racks with minimum 15% spare rack front space (covered with matching blank panels) and lockable wheels.
4. INNERDUCT

a. Innerduct color shall be orange.

b. Innerduct liners shall be installed in all new and existing conduits between facilities and between floors inside buildings to provide a safe path for pulling fiber optic cables.  Innerduct shall also be used to subdivide conduits to make space available for additional cables.  Four 1-inch inner diameter innerducts shall be installed in each 4-inch conduit, unless noted otherwise.

b. Innerduct liners shall be ribbed or corrugated high density polyethylene and have a poly pull rope installed in each liner.

5. COPPER TELEPHONE CABLES

a. The Contractor shall provide and install multi-pair cables as shown on the drawings and required by the specifications.  Contractors shall provide and install any and all hardware required to terminate copper telephone lines at both ends

b. The cable shall be suitable for voice frequency use on all pairs.  The cable shall be a solid, annealed, copper conductor, with solid polyolefin insulation and color-coded to telephone industry standards.  The insulated conductors shall be twisted in 25, 50 or 100 pairs as required.  The core of the cable shall be filled with a waterproofing compound and wrapped with a non-hygroscopic core tape.

6. PRECAST HANDHOLES


a. Precast handholes shall be used for outside cable installation.  Handholes shall be provided at building entrances, both sides of road or parking lot crossings, at tie-ins to existing conduits and where multiple cable runs intersect.

b. Handholes shall be 24”x36” and a minimum of 36” deep, with mouseholes and heavy-duty cover labeled “Fiber Optics”.

c. Handholes shall be pre-cast polymer concrete type by Quazite or equal.

d. The Contractor shall provide hand holes of additional depths as required to ensure minimum conduit depth is maintained throughout.

e. Handholes shall be installed a maximum of 500’ spacing to maintain proper cable pulling tension.

7. CONDUIT  
a. The Contractor shall provide and install a minimum of two 4-inch schedule 40 PVC conduits with four innerduct liners per 4-inch conduit.  The Contractor shall provide and install a minimum of four 4-inch conduits (2 with innerduct liners) between adjoining hand holes at road crossings.  Conduit shall be installed such that the topside of the highest conduit is a minimum of 33 inches below finished grade.  

b. Provide and install conduit from building penetration to MDF room.

8. ROAD, SIDEWALK, AND PARKING LOT CROSSINGS

Outside cable runs requiring crossing of roadways, sidewalks and parking lots shall be installed in four inch galvanized rigid steel conduit.  The Contractor shall be required to bore/drill under or cut patch as required.  Exact method shall be approved by Project Manager.  Bores shall be a minimum of 48 inches under paved road surfaces.
3.1 EXECUTION

A. INSTALLATION

1. A qualified and properly licensed Contractor shall perform installations. 

2. Ensure that:

a. All applicable statutes, ordinances, regulations, license requirements and codes are fully complied with.

b. All required permits are obtained.

c. All required inspections are conducted.

d. All necessary certifications are issued, obtained, and delivered to ECU.

3. The Contractor shall include the schedule and installation of all systems in the project schedule.

4. The Contractor on shop drawings shall provide final equipment details and a complete list of termination identification.  After construction effort is complete, as-built drawings shall be provided.

5. Any panel and equipment rack wiring required, including temporary wiring, shall be the responsibility of the Contractor.  All wiring shall be installed in accordance with NEC and NFPA regulations (as applicable) and local building codes and ordinances.  Components mounted in equipment racks shall be arranged to provide a neat appearance and accessibility for servicing.

6. All fiber optic and copper cable runs are to be installed continuous and unspliced from device to equipment rack and from distribution point.

7. All fiber optic and copper cable terminations are to be clearly labeled at both origination and destination.  Table designations shall be coordinated with the Project Manager during the pre-installation meeting.  Refer to Construction Standards Section 01000 – Miscellaneous General Requirements for information on the pre-installation meeting.

B. TESTING AND INSPECTION

1. The Contractor shall perform all tests and shall provide all test equipment, tools and personnel required to conduct system tests and inspections.

2. The Contractor shall prepare all test procedures and submit the procedures for review by ITCS and Project Manager.  Test procedure approval shall be obtained at specified times prior to actual system tests.

3. The test procedure shall confirm that each specification statement has been met or exceeded.  An actual demonstration of each system requirement shall be provided.

C. FIBER OPTIC CABLE TESTING


1. Factory Testing: Factory testing documentation (OTDR traces) shall be provided with the fiber optic cable.  Factory OTDR readings shall be provided for each fiber in each spool.  These readings shall be taken at 850nm and 1300nm for multi-mode fiber, and at 1310 nm and 1550nm for single mode fiber.

2. After Installation Testing: After installation of the fiber, the Contractor shall take OTDR readings to ensure no damage has occurred during installations.  Contractor readings shall be submitted to the Designer for comparison to factory readings.

3. Terminated Fiber Connector Test: After completion of terminations, the Contractor shall verify connector insertion loss with an OTDR optical power meter and matching light source.  Document at 850nm and 1300nm for multi-mode fiber, and at 1310nm and 1550nm wavelengths for single mode fiber, in both directions through each connector pair.

4. All testing results shall be submitted as part of Owner’s permanent O&M Manuals.  All testing results shall be submitted to the Owner as a printed copy and electronic media copy as part of the Owner’s permanent O&M Manuals.

D. INSTALLATION PLAN

Installation Phases: To minimize disruption of service during construction, start-up and acceptance testing, the work shall be accomplished according to the following phases to minimize down time to the network users.

1. Phase One: Prepare conduits, precast hand holes, equipment racks and equipment rooms for fiber and copper cable pulls.  Install inner duct liners, fiber optic and copper cable termination and racking hardware.

2. Phase Two: Install and terminate fiber optic and copper cable in equipment rooms and racks.  Test and accept in accordance with approved testing and acceptance plan.

END OF SECTION
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