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PART 1    GENERAL 
1.1 RELATED DOCUMENTS 

A. This Section shall be used in conjunction with the following other specifications and related Contract Documents to establish the total general requirements for the project communications systems and equipment:

1. Contract Documents

2. Division 00 –Procurement & Contracting  Requirements Group

3. Division 1 – General Requirements
4. Section 012500 – Substitution Procedures

5. Section 270526 – Grounding and Bonding for Communications Systems 

6. Section 270528 – Pathways for Communications Systems

7. Section 271100 – Communications Equipment Room Fittings

8. Section 271300 – Communications Backbone Cabling

9. Section 271500 – Communications Horizontal Cabling

10. Section 271600 – Communications Connecting Cords, Devices and Adapters

11. Division 26 00 00 –Electrical: Electrical Systems and Components

1.2 REFERENCES

A. All work shall be performed in accordance with the following Codes and industry Standards, unless noted otherwise:

1. NFPA 70 – National Electrical Code, current version adopted by local or State AHJ.
2. TIA/EIA 568-B – Commercial Building Telecommunications Cabling Standard, current version.

3. TIA/EIA 569-B – Commercial Building Standard for Telecommunications Pathways and Spaces, current version.

4. TIA/EIA 606-A – Administration Standard for Commercial Telecommunications Infrastructure, current version.

5. J-STD-607-A – Commercial Building Grounding (Earthing) and Bonding Requirements for Telecommunications, current version.
6. IEEE 241 - IEEE Recommended Practice for Electric Power Systems in Commercial Buildings, pertaining to communication systems.
1.3 WARRANTY

A. The telecommunications contractor must be an approved Ortronics Certified Installer at a Plus tier (CIP, CIP-Gold, CIP-Platinum, or multi-site/national) and Oasis certified. The Telecommunications contractor is responsible for workmanship and installation practices in accordance with the Ortronics Certified Installer Program (CIP) and Oasis. The certified contractor shall have 30% of their technicians trained on copper & fiber installations and testing by Ortronics; they also shall have at least 1 project manager successfully complete an Ortronics 2-Day Management Certification class, and Berk-Tek Oasis training program. Ortronics/Berk-Tek will extend a NetClear 25-year Static, Dynamic and applications warranty to the end user. Note: NetClear warranty requires that the channel be completed with Ortronics factory terminated copper and fiber optic patch cords. Approved product is listed on NetClear data sheets for each NetClear solution.

1.4 SUMMARY

A. This Section includes general requirements specifically applicable to Division 27. 

B. Work Specifically Excluded from Project:

1. Incoming common carrier services.

2. Private Branch Exchange Systems.

3. Wide Area Network Systems.

4. Materials provided by the owner as identified in the Contract Documents.

C. The Contractor shall be responsible for:

1. Providing all additional materials, and the necessary labor and services required to ensure all components of the system are completely installed in accordance with the intent of the Contract Documents.

2. Furnishing and installing all incidental items not actually shown or specified, but which are required by good practice to provide complete functional systems.

3. Coordinating the details of facility equipment and construction for all specification divisions that affect the work covered under this Division.
4. Coordinating all activities with the overall construction schedule.

5. Developing bill of materials, perform material management and efficient use of the materials whether they are issued by the Contractor, the owner or purchased by the Contractor.
6. Ensure materials in excess of those required to complete the project are kept in their original condition and packaging for restocking.
7. Ensure project is properly registered for a NetClear warranty.
D. Intent of Drawings:

1. Communications plan drawings show only general locations of equipment, devices, raceways, cable trays, boxes, etc.  All dimensioned locations and elevations are approximate.  The contractor is responsible for the field coordination of communications work with the other trades prior to beginning work.

2. The contractor shall be responsible for the proper placement and routing of equipment, cable, raceways, cable tray, and related components; according to the Contract Documents and subject to prior review by contractor.

3. Refer all conflicts between Contract Documents to contractor for resolution.

1.5 DEFINITIONS

A. Active Equipment:  Electronic equipment used to develop various WAN and LAN services.

B. Backbone:  Collective term sometimes used to describe the campus and vertical distribution subsystem facilities and media interconnecting service entrances, communications rooms, and communications cabinets.

C. Bonding:  Permanent joining of metallic parts to form an electrically conductive path which will assure electrical continuity and the capacity to conduct safely any current likely to be imposed on it.

D. Building Equipment Room (BER):  Room in each building used to distribute communications services to Telecommunications Rooms (TR) in the same building.   Typically, the BER contains passive equipment used for electrical protection (protectors) and building cross‑connect, and active network equipment used for LANs.  The BER may also serve the function of a TR.

E. Cabinet:  Freestanding, floor-mounted modular enclosure designed to house and protects rack-mounted electronic equipment.

F. Cable Tray:  Vertical or horizontal open supports usually made of aluminum or steel that is fastened to a building ceiling or wall.  Cables are laid in and fastened to the trays.  A cable tray is not a raceway.

G. Campus:  Grounds and buildings of a multibuilding premises environment.

H. Channel:  The end-to-end transmission path between two points at which application specific equipment is connected; may include one or more links, cross-connect jumper and/or patch cords, and work area station cords.  Does not include connection to active equipment.

I. 
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J.           Cross-Connect:  Equipment used to terminate and tie together communications circuits.

K. Cross-Connect Jumper:  A cluster of twisted-pair conductors without connectors used to establish a circuit by linking two cross-connect termination points.

L. Fiber Optic Distribution Unit (FDU):  Cabinet with terminating equipment used to develop fiber optic cross-connect facilities.

M. Grounding:  A conducting connection to earth, or to some conducting body that serves in place of earth.

N. Hinged Cover Enclosure:  Wall-mounted box with a hinged cover that is used to house and protect electrical devices.

O. Horizontal: Pathway facilities and media connecting Telecommunications Rooms (TR) to Telecommunications Outlets (TO).

P. Jack:  Receptacle used in conjunction with a plug to make electrical contact between communications circuits, e.g., eight-position/eight-contact modular jacks.

Q. Link: A transmission path between two points, not including terminal equipment, work area cables, and equipment cables; one continuous section of conductors or fiber, including the connecting hardware at each end.

R. Local Area Network (LAN):  Data transmission facility connecting a number of communicating devices, e.g., serial data, Ethernet, token ring, etc.  Typically, the network is limited to a single site.

S. Main Equipment Room (MER):  The room used to distribute communication services to all Building Equipment Rooms (BER’s) on the premises, and to interconnect premises services with the telephone companies.  Typically, the MER contains passive equipment used for electrical protection (protectors) and main campus cross‑connect, and active equipment used for PBX, WAN, and LAN.

T. Media:  Twisted-pair, coaxial, and fiber optic cable or cables used to provide signal transmission paths.

U. Mounting Frame:  Rectangular steel framework which can be equipment rack or wall mounted to support wiring blocks, patch panels, and other communications equipment.

V. Passive Equipment:  Non-electronic hardware and apparatus, e.g., equipment racks, cable trays, electrical protection, wiring blocks, fiber optic termination hardware, etc.

W. Patch Cords:  A length of wire or fiber cable with connectors on one or both ends used to join communications circuits at a cross-connect.

X. Patch Panel:  System of terminal blocks or connectors used with patch cords that facilitate administration of cross-connect fields.

Y. Pathway:  Facility for the placement of communications cable.  A pathway facility can be composed of several components including conduit, wireway, cable tray, surface raceway, underfloor systems, raised floor, ceiling support wires, etc.

Z. Private Branch Exchange (PBX):  Private communications switching system located on the user’s premises.  A PBX switches voice and data calls within a building or premises and between the premises and facilities provided by public common carrier networks.

AA. Protectors:  Electrical protection devices used to limit foreign voltages on metallic communications circuits.

AB. Raceway:  An enclosed channel designed expressly for holding wires or cables; may be of metal or insulating material.  The term includes conduit, tubing, wireway, underfloor raceway, and surface raceway; does not include cable tray.

AC. Racks:  An open, freestanding, floor-mounted structure, typically made of aluminum or steel, used to mount equipment; usually referred to as an equipment rack.

AD. Telecommunication Outlet (TO): Connecting device mounted in a work area used to terminate horizontal cable and interconnect cabling with station equipment.

AE. Telecommunications Room (TR):  Distributes communications services to users within a serving zone and interconnects with the BER.  Typically, the TER contains passive equipment used for cross‑connect and active network equipment used for LANs. TR is sometimes referred to as the communications equipment room.
AF. Wide Area Network (WAN):  Active communications transmission facilities extending beyond the premises.

AG. Wiring Block:  Punch down terminating equipment used to develop twisted-pair cross‑connect facilities. 
1.6 SYSTEM DESCRIPTION

A. The owner will implement a comprehensive integrated communications distribution system, as described in paragraph B below, to provide wiring infrastructure which may be used to support one or more of the following services and systems: 

1. Data telecommunications.

2. Wireless systems.

3. Facilities management systems.

B. The communications distribution system consists of the following major subsystems, as specified elsewhere:

1. Interbuilding Backbone:  The interbuilding subsystem refers to all twisted-pair and fiber optic backbone communications cabling connecting the Main Building Equipment Room (BER) to each building equipment room (BER) in all buildings on the campus. Note: typically outside plant cables. 
2. Intrabuilding Backbone:  The intrabuilding subsystem refers to all twisted-pair and fiber optic backbone communications cabling connecting the Main Telecommunications Room (TR) to each Telecommunication Room (TR) in the   buildings. 
3. Communication Rooms:  The communications room contains the distribution subsystem comprised of the passive components used to terminate cabling subsystems and distribute communications services.  This subsystem includes installations in the Building Equipment Rooms (BERs), in Telecommunications Rooms (TRs) and Telecommunications Enclosures (TEs).  Constructed as specified in Section 271100.
4. Horizontal Distribution:  The horizontal distribution subsystem refers to all intra-building twisted-pair and fiber optic communications cabling connecting telecommunication rooms (TR’s) to telecommunication outlets (TOs) located at individual work areas.  Constructed as specified in Section 271500.
5. Work Area Distribution Subsystem:  Patch cords, adapters, and devices located between the TO and station equipment.  Constructed as specified in Section 271600.
C. The communications distribution system is based on a combination of the following communications transmission technologies:

1. 100‑ohm 4-pair unshielded twisted-pair cable. ( Cat 5e, Cat 6, Cat 6a)
2. 100-ohm multi-pair unshielded twisted-pair cable. (Cat 3). Note: NetClear warranty does not apply to 100- ohm multi-pair cables.
3. 50/125 and 62.5/125 micron multimode fiber optic cable.

4. 850 nm Laser Optimized 50/125-micron multimode fiber optic cable.
5. 8.3/125-micron singlemode fiber optic cable.

6. 8-position telecommunications jacks.

7. 8-position telecommunications patch panels

8. Insulation displacement connector (IDC) type field terminated wiring blocks

9. Factory Terminated copper patch cords

10. Rack mount fiber optic hardware

11. Wall mounted fiber optic hardware

12. Fiber optic connectors.

13. Factory terminated fiber optic patch cords

D. The work locations and limits of work are shown on the drawings.

1.7 DESIGN CRITERIA

A. Compliance by the contractor with the provisions of this specification does not relieve him of the responsibilities of furnishing materials and equipment of proper design, mechanically and electrically suited to meet operating guarantees at the specified service conditions.

B. The following are incorporated into the design:

1. The communications room installations are designed to be as similar as possible.

2. Electrical protection is provided for all exposed inter-building twisted-pair cabling.

3. The location of communication rooms is intended to restrict the maximum horizontal subsystem wiring length (defined as a channel between a telecommunications room cross-connect termination field and a served TO) to 295 feet (90 meters).

1.8 WARRANTY

A. The contractor shall provide a manufacturers warranty on the horizontal and backbone systems as specified in Section 271300 and 271500.

B. In addition to the standard warranty requirements, the Certified Ortronics Contractor shall provide the following during the warranty period:

1. Within 24 hours after notification of a defect, the Ortronics Certified Contractor shall start to make the necessary corrections and inform the appropriate Project Manager of the planned corrective actions.  The Certified Ortronics Contractor shall follow this initial contact with continuous effort and complete any required corrective work within 15 days after notification.

1.9 QUALIFICATIONS
A. Communications Pathway Installation:  The contractor shall have 5 years of documented experience installing raceway and cable tray systems for each of the types and system material components specified in the Contract Documents, e.g., underground duct banks, cable tray, etc.  In the case of newer technologies that do not have a 3‑year history, the contractor shall have documented experience for at least half of the lifetime of the new technology.
B. The contractor selected for this project must be certified by the manufacturer of the products, adhere to the engineering, installation and testing procedures and utilize the authorized manufacturer components and distribution channels in provisioning this project.

C. The Telecommunications contractor must be an approved Ortronics Certified Installer at a Plus tier (CIP, CIP-Gold, CIP-Platinum, or multi-site/national) and Oasis certified. The Telecommunications contractor is responsible for workmanship and installation practices in accordance with the Ortronics Certified Installer Program (CIP) and Oasis. The certified contractor shall have 30% of their technicians trained on copper & fiber installations and testing by Ortronics; they also shall have at least 1 project manager successfully complete an Ortronics 2-Day Management Certification class, and Berk-Tek Oasis training program. Ortronics/Berk-Tek will extend a NetClear 25-year Static, Dynamic and Applications Warranty to the end user. Note: NetClear warranty requires that the channel be completed with Ortronics factory terminated copper and fiber optic patch cords. Approved product is listed on NetClear data sheets for each NetClear solution.

D. Company certificate & letter from manufacturer stating certification is in good standing, shall be included with submittal.

E. Certified Installer must register project with Ortronics and must provide a warranty on the installation workmanship & testing for a length of twenty five (25) years.
F. The contractor shall be experienced in all aspects of this work and shall be required to demonstrate direct experience on recent systems of similar type and size.  The contractor shall own and maintain tools and equipment necessary for successful installation and testing of optical, Category 5e, Category 6 and Category 6a premise distribution systems and have personnel who are adequately trained in the use of such tools and equipment.

G. A resume of qualification shall be submitted with the contractor's proposal indicating the following:

1. A list of recently completed projects of similar type and size with contact names and telephone numbers for each.

2. A list of test equipment proposed for use in verifying the installed integrity of metallic and fiber optic cable systems on this project.

3. A technical resume of experience for the contractor's Project Manager and on-site installation supervisor who will be assigned to this project.

4. A list of technical product training attended by the contractor’s personnel that will install the structured cabling system shall be submitted with the response.

5. Any sub-contractors, who will assist the Ortronics Certified Contractor in performance of this work, shall have the same training and certification as the Ortronics Certified Contractor.

1.10 SUBMITTALS

A. General:

1. Provide ongoing inspection and permit certificates and certificates of final inspection and acceptance from the authority having jurisdiction.

2. Manufacturer’s standardized schematic diagrams and catalog cuts shall not be acceptable unless applicable portions of same are clearly indicated and non-applicable portions clearly deleted or crossed out.

3. When the specifications include product descriptions, model numbers, part numbers, etc. that have been superseded, changed, or discontinued, the contractor shall submit a comparable substitution for review by the A/E.

4. Ortronics Certified Installer Program (CIP) certificate stating that the communications installer is in good standing in Ortronics CIP program.

B. Provide all applicable portions of the following information with the Bid:

1. Documentation establishing qualifications to perform installation functions as required in 1.9 above:

2. Statement demonstrating an understanding of project scope and schedule which includes the following information:

a. Where (city, office) the project will be staffed.

b. Project organizational chart with team names; e.g., project manager, A/Es, principal skilled technicians, and contractors.

C. Provide all applicable portions of the following information within 10 days after award of Subcontract:

1. Project schedule in hard copy.  Include, at a minimum, major tasks, milestones, dependencies, staffing, and durations for each task.

2. Contractor shall then work with contractor to merge this schedule into the overall construction schedule.

3. Provide the following information for materials, components, and equipment to be furnished by the contractor:

a. Descriptive literature, manufacturer’s specification data sheets, and manuals.

b. Individual price and delivery schedules.

c. Manufacturer’s product test data with indicator arrows. The submittal shall be in the same order as products in 271100, 271300, 271500, and 271600.
d. Final Performance testing criteria and data for communications distribution system cabling systems.

1.11 DEFINITION OF ACCEPTANCE

A. System acceptance shall be defined as that point in time when the following requirements have been fulfilled:

1. All submittals and documentation have been submitted, reviewed, and approved.

2. The complete system has successfully completed all testing requirements.

3. All owner staff personnel training programs have been completed.

4. All punch list items have been corrected and accepted.

5. Project registration for warranty by manufacturer.

1.12 PROJECT RECORD DOCUMENTS

A. Provide detailed project record documentation within 30 days after completion of the work.

1. Maintain separate sets of red-lined record drawings for the communications work which show the exact placement and identification of as-built system components.

2. Provide communication pathway record drawings which indicate exact placement and routing for all components, e.g., maintenance holes, handholes, conduit, wireway, cable tray, pull boxes, enclosures, telecommunications outlet boxes, etc.

3. Provide communication room record drawings which indicate exact placement for all components; e.g., conduit, wireway, cable tray, backboards, equipment cabinets, equipment racks, cross-connect equipment, etc.

4. Provide communication wiring and cabling record “As-Builds’” drawings and schedules which indicate exact placement, routing, and connection details for all components, e.g., twisted-pair and fiber optic cables, splices, cable cross-connect termination locations, enclosures, telecommunications outlets, cross-connect jumpers, patch cords, etc.

5. Provide network schematics when appropriate.

PART 2    PRODUCTS

For articles in Part 2, see Editing Instruction No. 2 in the Evaluations for considerations about compatibility.

2.1 Approvals and substitutions
A. Equivalent product(s) may be considered for substitution for those products specified, however, the equivalent product(s) must be approved and show demonstrated and documented equivalence to the product(s) specified.  Documentation shall include, but is not limited to: product samples, data sheets, and actual test data.  The request for product substitution, and supporting documentation, must be submitted, in writing, prior to submitting the bid.  Written approval for product substitution must be submitted with the bid.
PART 3    EXECUTION

3.1 WORKMANSHIP

A. Manufactured products, materials, equipment, and components shall be provided, conditioned, applied, installed, connected, and tested in accordance with the manufacturer’s specifications and printed instructions.

B. The installation of all system components shall be carried out under the direction of qualified personnel.  Appearance shall be considered as important as mechanical and electrical efficiency.  Workmanship shall meet or exceed industry standards.

3.2 SERVCIE CONTINUITY

A. Maintain continuity of communications services to all functioning portions of the process or buildings during hours of normal use.

B. Arrange temporary outages for cutover work with electrical contractor or general contractor.  Keep outages to a minimum number and a minimum length of time in order to provide minimum impact.

3.3 LAYOUT AND TOLERANCES

A. Follow as closely as practicable the design shown on the drawings.  Make all necessary measurements in the field to verify exact locations and ensure precise location and fit of specified items in accordance with the drawings.  Make no substantial alterations without prior approval of contractor and the A/E.

B. Perform all work to the lines, grades, and elevations indicated on the drawings.  Provide experienced, competent personnel to locate and lay out the work and provide them with suitable tools, equipment, and other materials required to complete layout and measurement work.  Use lasers or other approved methods to establish line and grade.

3.4 construction review

A. The A/E and contractor will review and observe installation work to ensure compliance by the contractor with requirements of the Contract Documents.

B. The contractor shall inspect and test completed communications installations to demonstrate specified performance levels including the following:

1. Furnish all instruments and personnel required for the inspections and tests.

2. Perform tests in the presence of the A/E and Contractor.

3. Demonstrate that the system components operate in accordance with the Contract Documents.

C. Review, observation, assistance, and actions by the Architect/Engineer (A/E) or General Contractor (GC) shall not be construed as undertaking supervisory control of the work or of methods and means employed by the Contractor.  The A/E’s and General Contractor‘s review and observation activities shall not relieve the contractor from the responsibilities of these Contract Documents.

D.  The fact that the A/E, GC or the owner does not make early discovery of faulty or omitted work shall not bar the A/E, GC or the owner from subsequently rejecting this work and insisting that the contractor make the necessary corrections.

E. Regardless of when discovery and rejection are made, and regardless of when the contractor is ordered to correct such work, the contractor shall have no claim against the A/E, GC or the owner for an increase in the Subcontract price, or for any payment on account of increased cost, damage, or loss.
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