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Enterprise Cabling Requirements and Standards

Requirements:
All cable installations and equipment provided must conform to industry standards set forth in the Commercial Building Telecommunications Wiring Standard (TIA/EIA 568-A.) and the Commercial Telecommunications Pathway and Spaces (TIA/EIA 569-A). All fiber optic installations must conform to the Telecommunications System Bulletin for Centralized Optical Fiber Cabling Guidelines (TIA/EIA TSB -72)

All cable runs when completed, must be tested end-to-end and certified using industry standard test equipment and practices (e.g. Microtest Penta Scanner or equivalent, and OTDR).  Test results must be provided to the Montgomery County Government’s point of contact within 10 days of completion of work. All cables should be identified according to established DTS labeling schemes as well as adherence to the Building Infrastructure Administration Standard (TIA/EIA 606).

Contractor Qualifications:
A qualified Cabling Contractor should be familiar with both fiber-optic and copper cabling systems. He should be experienced in wiring both rough-in and termination The Cable Contractor must have a minimum of five years experience in the data/voice cabling field on projects of similar scope and size. A reference list of no less than five customers is required. The reference should include the name of the company where the work was done and a point of contact with phone number at the reference site. 
All work in conjunction with the installation shall be in accordance with good engineering practices. The installation shall be in accordance with the latest requirements of the national Electrical Code, State and local codes, ordinances and regulations of any governing body having jurisdiction.
The Contractor shall submit to the Architect for approval, prior to the installation of any part of the system, engineering drawings of the system showing the interconnections of all equipment and cables. Specification sheets covering all component parts of the system shall be submitted along with engineering drawings. The system and equipment as shown on the engineering drawings and specification sheets shall meet all items of specifications.

The contractor must be a certified installer on infrastructure components being provided and show proof thereof.

The contractor must be an authorized reseller of the networking and infrastructure components quoted and show proof thereof.
A registered communications distribution designer (RCDD) will supervise work during all phases of the installation.  An RCDD must be on-site and available to technicians and installers any time work is being performed.

Test Procedures:
Data and Voice test should be satisfactorily performed and quality control and installation standards adhered to by the Cabling Contractor-with the specified documentation provided prior to the cabling system installation project sign-off.  All test, quality control, and installation standards implementation results should be delivered in machine-readable form compatible with the Windows operating system environment. Hard copy test, quality control, and installation standards implementation results should also be provided in the form generated by the test equipment or contractor produced with text file.

Provide full testing and documentation to satisfy Category 5E specifications. Test should be performed from the horizontal cable 110 field to the faceplate jack for all drop cables. Transmission performance data shall meet TIA/EIA 568-A-5 100% Category 5E or 6E cabling.

Specific Installation Instructions:
NOTE: Category 5E or 6E will be used for all data and voice cabling unless otherwise noted.

All voice cabling will be terminated at the MDF/IDF using ‘110 hardware’ and at the information outlet on RJ-45 Category 5E or 6E outlets.

All data cabling will be terminated in the telecom closet on Category 5E or 6E patch panels and at the information outlet on RJ-45 Category 5E or 6E outlets.

All cabling installed in the riser and horizontal distribution shall meet or exceed all local fire codes.

Completion Criteria:
Contractor’s work shall be considered complete after the following conditions have been met:
Cable installation is complete and all cable runs have been tested and determined to be installed according to specifications.

Test data has been presented to Owner (DTS).

All hardware has been installed and the system tested.
All ceiling panels, covers, etc...removed during construction have been replaced

All labeling specified in the Contract Documents has been completed.

All scrap materials, boxes and other construction debris resulting from the installation have been removed from the site.

One set of marked drawings and specifications is to be returned to the Owner (DTS) at completion of the work.
The Owner (DTS) and project designer have inspected and accepted the installation.

Installation and Connection:
The minimum bend radius of a cable must never be exceeded. For high-performance UTP cable, the bend radius will not be less than eight times the outside diameter of the cable. For Category 5E cable, the cable may not be bent beyond 1.25”.

Do not kink the cable. Kinking the cable jacket changes the shape of the core, moves the pairs and distorts cable symmetry. This type of damage can be permanent, despite efforts to work out the kinks.

Cables should be well supported to prevent excessive hanging load and weight strain against objects. Correcting cable tension to lighten the load after it has been stressed may not reverse the damage of overloading.

Do not over-cinch cable. Over-cinching can cause compression of the cable jacket, deforming the cable and causing the same effects as over-bending and kinking the cable. Cable ties or cords must never be tightened to the point that strain is placed on the jacket.
Cable bundles must be installed carefully. Cables inside the bundle can be damaged as easily as cables on the outside. Examine bundles to ensure that their weight is not causing additional compression on the cable jackets.

No UTP cable shall have any splices or repair of damaged insulation.
No UTP cable shall exceed the distance of 90 meters (295 feet) from the service drop wiring closet, as stated in the EIA/TIA 568 document regarding horizontal wiring.

All cabling installed in the riser and horizontal distribution shall meet or exceed all local fire codes.

The Contractor will be responsible for cleanup of all facilities and buildings related to the cabling system installation project, during and at completion. The work site and adjacent area should be left in the same condition or cleaner than when starting a shift. This must be done on daily basis.

The Contractor should protect building equipment, exterior and interior, in the immediate and adjacent work areas. The contractor should protect building finishes and services not affected by the modifications.
Utilize brindle eye type cable supports for all cable runs not installed in raceway or cable tray system. “J” hooks are not permitted.

Contractor shall provide all plywood backboards indicated to be installed for voice and data wiring. Backboards shall be ¾” void free plywood painted with two (2) coats of fire retardant paint, color to match wall finish. Size and quantity of plywood backboards shall be noted on drawings.

Labeling:
The installers should label all wires in the cabling system according to a logical and clear code. If possible, they should incorporate any existing building space designations into the code. They should place this code on the physical cabling system in three places: on both ends of each wire and somewhere in the base plate box to which the wire is connected

Each cable run will be labeled at both ends with corresponding drop number. Labeling shall be with snap-on wire markers as manufactured by LEM.

All cable outlets and termination panels/bays or blocks will be appropriately labeled to match the cable using the following labeling scheme: 

Room number 

(dash) 

Face plate number 

D or V (for data or voice) 

Outlet number on the plate in sequence 

Example 150-2D3 would represent the third data outlet on the second plate in Room 150 

Acceptance:

Acceptance should begin at the completion of the cutover and could continue for a period of 5 to 10 working days prior to signing. The warranty should begin immediately upon signing of acceptance.

Acceptance criteria should include 100 percent of all circuits installed. All circuits should pass specified performance tests and be duly documented and recorded in a project history file.
Warranty:
All cabling labor is to be warranted for one (1) year and all cabling material is to be warranted for 1-year or the manufacturer’s warranty, which ever is longer. All manufacturer warranties on materials are to be fully extended to the Montgomery County Government.

Minimum Standard for telecommunications/data/wiring closets and related infrastructure requirements:
The telecommunications closet must be a dedicated, lockable room used exclusively for data and telecommunications functions

In a multi-floor facility, where possible telecommunications closets should be stacked on top of each other, preferably near the building core or center to minimize the maximum cable run and these should have two (2) dedicated 4-inch trade size conduit permitting cable passage between the closets

In a multi-floor facility, when it is not possible to stack the closets, adjoining floor closets should be interconnected by a minimum of two (2) 4-inch trade size conduit or an equivalent pathway between each as mentioned above

Multiple closets on the same floor should be interconnected by a minimum of one 4-inch trade size conduit or equivalent pathway in each direction.

The telecommunications closet must support a minimum floor loading of 50lbs per square foot.

The minimum acceptable room size is 6 feet by 9 feet. This 54 square foot minimum requirement can effectively serve 15,000 square feet of usable floor space. As the usable floor space increases, so should the size of the closet at the rate of 9 square feet per 5,000 square feet of usable floor space. A maximum 20,000 square feet of usable space would require a minimum closet size of 6 feet by 12 feet.

Minimum of four dedicated 120V 30Amp AC duplex dedicated and grounded electrical outlets receptacles.  If power conditioning, emergency generator and/or UPS protection are available in the facility, all telecommunications and MAN/LAN switching equipment should be sourced from this system.  

It is possible that amperage and receptacle type may change as site requirements become better known. Every effort will be made to insure that electrical requirements are communicated to the design team as the project matures and requirements become better known.    

Additional convenience duplex outlets shall be placed at (six feet) intervals around the perimeter (six inches) above the floor

Overhead lighting should be appropriate for the room size.

A minimum of a 6 AWG ground conductor from the main building grounding electrode and power neutral should be provided. It should also be terminated on a copper ground bar properly installed in the room.

HVAC requirements to maintain temperature that is between 65 and 75 degrees Fahrenheit year round.

The walls should be lined with ¾ - inch, 4-foot by 8-foot fire-resistant plywood attached to the wall-framing members or mechanically attached to the masonry walls. All surfaces are to be painted with fire-resistant paint. 
Doorways should be a minimum of 36 inches wide by 6 feet, 8 inches high. 

 SPECIFIC WIRING GUIDANCE

General Planning Guidance for MCG Work Areas

General guidelines concerning the number of communication outlets by room type are outlined below. Specific requirements for each room and each project shall be coordinated with the using agency at the onset of design for the project. The architect/engineer is cautioned that the Building Program also includes requirements, but may not be all inclusive regarding communication facilities. Therefore, the project architect/engineer must work very closely with appropriate Using Agency and Voice/Data/Communications personnel during initial planning to assure total coordination and minimize the need for revisions or changes at the second or design development document submittal stage. 

For each type of work area listed in this section, the end user shall consult with the Department of Technology Services to help determine the specific configuration necessary to meet work area requirements. Also, the use of a Multi-Use Telecommunications Outlet Assembly (MUTOA) and multi-use cabling is encouraged wherever it is possible to consolidate data and voice wiring into one location. In each case, for each communication outlet identified, the defined configuration is two CAT6 runs per outlet and one fiber per outlet.
Administrative Offices, Clerical/Staff Offices, Secretary/

Administrative Assistant Offices and Cubicles

Two duplex data communications outlets (jacks), on opposing walls, for offices with fixed walls of 100square feet or more are required. One additional duplex data outlet for each additional 100 square feet of office space or each additional occupant is strongly recommended. For offices designed with modular furniture, each cubicle or workstation will be provided with one duplex communication outlet per designated occupant. Additionally, a set of station wires (one voice and one data) will be installed as a spare to each cluster of six (6) office cubicles.

Training Rooms/Lecture Halls/Auditoriums

In training rooms, lecture halls and auditoriums, four communication outlets (one on each wall) are required. The need for a cable TV outlet will be considered during the planning process. The cable TV outlet is not intended to solve all audio/video needs in classrooms, lecture halls and auditoriums. Classrooms may be designed to be subdivided, by adding or removing walls, in the future. If this is a design consideration, the number and location of communication outlets will be adjusted accordingly (e.g. at least one duplex jack in every potential subdivision). 

The recommended location for additional outlets is as follows:

· Chalkboard area

· Projection booth/rear wall

· Lectern area

· Remaining sides

Laboratories/Testing Facilities

As a minimum, install one single wall phone outlet and one duplex data communication outlet. Since laboratory and test facility requirements are diverse, coordinate with the end user and Technology Services at the onset of design for renovation and new construction projects, and prior to the initiation of work orders, contracts, or other installation action for other types of projects.

Specialty Offices/Multi-Purpose Rooms
One duplex communication outlet is recommended for every 75 square feet of space. Above 200 square feet one duplex data/voice communication outlet on each wall is recommended.

Sleeping Facilities

Install one voice jack per room, one data jack per resident, and one cable TV outlet in each room.

Libraries

Libraries will be wired in accordance with the size of the room and need for communication. A minimum of one (1) duplex data/voice communication outlet is recommended in every room.

Conference Rooms

Install one duplex data/voice communication and one cable TV outlet in each room. Rooms with more than 500 square feet should have two duplex communication outlets. Rooms over 500 square feet that may be considered “muster” or emergency work areas should have at least eight duplex communication outlets.  

Rooms over 500 square feet, with a high potential use for any training opportunities should have at least two duplex communication outlets at the room ends and a duplex communication jack every 10 feet on side walls with at least one duplex communication jack AND electrical duplex jack located just below ceiling height near the primary entrance / exit.

Storage Areas

One wall-phone communication outlet for each room over 500 square feet and one additional phone outlet for each additional 2000 square feet are required.  

Comfort Rooms

Install one duplex data/voice communication and one cable TV outlet for each occupant.

Other Room Configurations

Any additional room configurations should be identified during the design stage of any new or renovation planning and have wiring configuration and communication jacks documented specifically.

NOTE: This document is subject to change as new standards are developed or modified.[image: image1.png]
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