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SECTION 16707 (27 05 00)
COMMUNICATIONS SYSTEM INFRASTRUCTURE
PART 1 GENERAL

1.1 SECTION INCLUDES

A. Provide all labor and materials to complete the raceway system for communication outlets and power distribution; including conduits, pull wire, junction boxes, empty outlet boxes, backboards, and electrical outlets as indicated on the drawings, as specified herein or both, except as for items specifically indicated as “NIC ITEMS” (Not in Contract).

B. Power System Grounding 

C. Communication System Grounding.

D. Communication cabling, communication outlets, communication cabinets/racks, termination racks, final terminations of cables, software and hardware are not part of this Contract (NIC).
1.2 RELATED SECTIONS
A. Section 16050 – Basic Materials and Methods

B. Section 16060 – Grounding

C. Section 16080 – Electrical Inspection and Testing

D. Section 16114 – Cable Trays

E. Section 16120 – Wire and Cables

F. Section 16130 – Raceways and Boxes

G. Section 16132 – Conduit, Fittings and Supports

H. Section 16137 – Pull and Junction Boxes

I. Section 16138 – Outlet Boxes

J. Section 16140 – Wiring Devices

K. Section 16415 – Surge Protection

L. Section 16440 – Panelboards
1.3 REGULATORY REQUIREMENTS 
A. Submit under provision of Section 01410, “Regulatory Requirements”.
B. Install Telephone service entrance in accordance with Telephone Utility Company’s requirements.
1.4 SUBMITTALS

A. Submit product data under provisions of Section 01330, “Submittal Procedures”.

1.5 REFERENCE

A. National Fire Protection Association NFPA 70 - National Electrical Code (NEC)

B. Install complete grounding system under provisions of NEC Section 250, NEC Section 800 and ANSI/NECA/BICSI 607 Latest Edition.
C. ANSI/BICSI 001- Latest Edition
D. NEMA 5-WD 1 – Wiring Devices

E. NEMA WD 6 – Wiring Devices – Dimensional Specifications

F. UL 1449 Standard for Surge Protective Devices (SPD)

G. UL 498 Standard for Attachment Plugs and Receptacles
H. The work and installation shall comply with the requirements of BCPS Section 2A-8 Voice, Data and Video Structured Cabling Systems Design Criteria.
1.6 RELATED WORK 
A. See Division 15 Documents and Section 2A-6A Mechanical Design Criteria for Air Conditioning requirements in the ER/TR.
B. See Section 16510 Interior Luminaires for Light Fixtures in the ER/TR

1.7 SUBSTITUTIONS
A. Submit under provisions of 01630, “Product Substitution Procedures”.
PART 2 PRODUCTS

2.1 MATERIALS

A. Provide, where indicated, specification grade wiring devices conforming to NEMA requirements and UL approved devices.

B. Receptacles as follows:

1. Electrical receptacles designated for communication systems shall be NEMA 5-20R (20 Amp, 125 Volts, 2P, 3W) grounding type, industrial, specification grade, back and side wired and with ground screw. 

2. NEMA 5-20R GFCI duplex receptacle (20 Amp, 125 Volts, 2P, 3W) industrial, specification grade, back and side wired and with ground screw. 
3. Surge suppression/audible-visual alarm to be used for computer outlets when outlets are not connected to a computer panel.
4. Comply with Section 16140- Wiring Devices

5. Single Manufacturer:  Like products shall be the product of one manufacturer to achieve standardization of appearance, operation, maintenance, spare parts, and manufacturer's services.
C. Main Ground Bus:
1. Connectors:  Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

2. Ground Bus Bar:  Copper, minimum 1/4-inch-thick by 4 inches wide with 9/32-inch holes spaced 1-1/8 inches apart, mounted on insulating standoff.

3. Comply with Section 16060 - Grounding

D. Device plates:
1. Comply with Section 16140 – Wiring Devices.  

E. Device Color:  Selected by the Project Consultant prior to placing orders with device manufacturers.  Communication/data power shall be gray in color, emergency power shall be red in color, laptop charging carts shall be royal blue.
F. Conduits and Boxes:
1. Comply with Section 16132 – Conduit, Fitting and Supports

2. Comply with Section 16137 – Pull and Junction Boxes

3. Comply with Section 16138 – Outlet Boxes
G. Fittings and Accessories:

1. All fittings and accessories must be UL Listed and compatible with selected raceways and suitable for use location.

H. Plywood backboards: 
1. 4-foot x 8-foot x 3/4" fire rated plywood backboard, the backboard shall be painted to match interior wall color.
2. 4-foot x 4-foot x 3/4" fire rated plywood backboard, the backboard shall be painted to match interior wall color.
I. Fire Stopping: 
1. Firestop systems shall be UL Classified to ASTM E814 (UL 1479).
2. Comply with Section 07270 – Firestopping and small barrier caulking.
J. Surge Protector:

1. Comply with Section 16415 – Surge Protection 
PART 3 EXECUTION

3.1 INSTALLATION

A. Coordinate wiring device mounting with architectural drawings.
B. Conduit installations shall meet the requirement of Section 16132 - Conduit, Fittings & Supports.

C. Provide manholes, pull boxes and junction boxes as required.

D. Surge protection must be provided at branch circuit computer panels or any panel where a computer circuit is being fed from.

E. Where surge protection cannot be provided at the panel, provide a dedicated/surge suppression duplex receptacle

F. Computer circuits and non-computer circuits must not occupy the same conduit.
G. Provide separate neutral conductor for each circuit.

H. Provide equipment ground conductor in all raceways.

I. Coordinate installation with all trades.

J. Equipment Room (ER) is the entry point for all incoming communication service cables and the origination point of the communication system in the facility.

K. Telecommunication Room (TR) is a connection point between the network wiring backbone (ER to TR) and the horizontal wiring to the workstations within a building.
L. Do not install light fixtures in the ER/TR on top of the center island rack, lighting in the room should be placed so that the rack location is illuminated for both rack front and back.
M. Main Telecommunication Service Entrance: 
1. Install two (2) three-inch schedule 40 PVC conduits with 2500 lb. pull tape dedicated for the main telecommunications service entrance cables, conduits shall extend from the property line pick-up point at the Utility easement to the (ER).
2. The conduits shall be installed at 36” below fixed grade in the outside building underground from pick up point at property line to a transition point inside the building. If the total length of conduit run exceeds 600 feet provide an in-ground pull box with standard electrical sweep bends on all turns and no LB fittings.
N. Equipment Room (ER)/Telecommunication Room (TR):
1. Install in the ER on a wall adjacent to the communication rack a minimum of 4’ x 4’ x ¾” fire rated plywood backboard placed at 36 inches A.F.F. (above finished floor) for the service entrance cable.
2. Install in the ER/TR on the cabling termination wall a 4’ x 8’ x ¾” fire rated plywood backboard four inches A.F.F. (above finished floor).

3. Install terminal backboards plumb and attached securely at each corner. 

4. Install two (2) three-inch conduits from the ER to each (TR) for the distribution of campus backbone infrastructure cabling between buildings.

5. Install two (2) two-inch conduits from ER to each TR within the same building. If multiple TR locations within a building install two (2) two-inch conduits from TR to campus backbone transition point.

6. All backbone interconnections between ER/TR, DP, portable or modular building TR, etc. shall be hard piped using appropriately sized conduit, junction boxes and pull-boxes as required and according to BICSI standards.
7. The maximum horizontal conduit distance from the ER/TR to user communication outlet location is 250 feet.
8. The maximum length of cable run shall not exceed 295 feet from the ER/TR to user communication outlet location
O. Conduit Installation: 
1. Communication conduit shall no exceed more than 180º degree bends in a complete run.

2. Use junction boxes or pull boxes when 90º degrees is exceeded
3. The conduit distance between boxes shall not exceed 100  feet for above the ceiling conduits.

4. All conduit and boxes must be recessed unless otherwise approved by a designated Information and Technology Department representative.

5. Conduit ends must be terminated with bonding bushing at each end.
6. Install pull wires, 200 lb. minimum, in all empty raceways and secure at each end.
7. Run conduits using the shortest distance possible.

8. All conduit sleeves shall be properly bonded to ground
P. Communication Outlets:

1. Provide (1) one-inch empty conduit stub 6” above ceiling for every communication outlet location.

2. Each (1) one-inch conduit for communication outlet shall extend from a 4” x 4”x 2-1/8” junction box with a single gang mud ring located at 18” A.F.F unless other wised noted.

3. Any floor box communication outlet location where enclosed conduit is used must be homerun to the nearest wall and stub up to accessible ceiling space.

4. Any communication outlet located in hard ceiling areas must extend the conduit back to the nearest ER/TR with pull string.
5. Communication outlets shall be provided at every workstation, computer lab, science lab, every office space, teacher planning area, library, media center, cafeteria/dining area, and other locations as specified by the Owner.
6. Provide communication outlets in the kitchen at the cafeteria’s manager office, at each cash register location, telephone bell location and KRONOS time clock location.
7. Provide one (1) one-inch empty conduit to the following special purpose communication outlets for the Main Energy Management System cabinet, Main Security cabinet, Main Card Access cabinet, Main Video Surveillance cabinet, Elevator equipment location, Outdoor Wireless Access Point, Security Cameras, and the Electric utility meter.
8. Provide five (5) one-inch conduit stub up to accessible ceiling space for every Interactive Audio-Visual System outlet location. 
Q. Electrical Outlet: 
1. Install two (2) duplex receptacles outlet for every communication outlet, locate the communication outlet between the two duplex receptacles.

2. Install the receptacle outlet within 12” of communication outlet.

3. Install one (1) duplex receptacle outlet for each printer location (outlet is not feeding from the computer panelboard).

4. Install two (2) quad receptacle outlet for every Audio-Visual Interactive System.

5. Install one (1) quad receptacle outlet for every computer cart, each receptacle to be on its own dedicated 20 Amp circuit.

6. Install two (2) G.F.I. duplex receptacle outlet for every communication outlet located above lab counter work area.

7. Install one (1) quad receptacle outlet for each computer workstation in every office space.

8. Install one (1) quad receptacle outlet adjacent to each communication outlet at the cafeteria and at each common area.
9. Install one (1) duplex receptacle outlet for each cash register location.

10. Provide a double duplex receptacle outlet in the ER adjacent to the backboard for the sole use of the Local Exchange Carrier.  Provide outlet on its own dedicated circuit fed from an electric panel tied to emergency generator power.

11. Provide a double duplex receptacle outlet in each communication room ER/TR centered on each backboard, behind the communications rack location with each outlet on its own dedicated 20Amp circuit fed from an electric panel tied to emergency generator power.
R. Electrical panels:
1. Receptacles for Communication System shall be on a separate electrical panel dedicated for computer/data equipment.
2. Panels shall have a minimum of 20% spare capacity and 20 per spare circuit breakers.

3. Provide one (1) 20 Amp- 120 Volt circuit for every three (3) quad receptacle outlet, provide a dedicated neutral on each branch circuit.
3.2 GROUNDING

A. Provide a #6 AWG stranded copper ground wire bonded from ER/Service Entrance backboard and each TR backboard to the building grounding electrode system, provide main ground bus bar.
B. Install ground bus bar on the lower left corner of the backboard, install (2) ground bus bar in the ER and (1) ground bus bar in every TR.

C. Grounding shall meet the requirements of Section 16060 – Grounding

3.3 FIRE STOPPING
A. All penetrations through fire-rated building structures (walls and floors) shall be sealed with an appropriate firestop system.  This requirement applies to through penetrations (complete penetration) and membrane penetrations (through one side of a hollow fire rated structure).  Any penetrating item i.e., riser slots and sleeves, cables, conduit, cable tray, and raceways, etc. shall be properly firestopped
B. For every three workstation outlets provide (1) two-inch fire rated sleeve above accessible ceiling space for cable pathway from each room to cable tray or ET/TR.
END OF SECTION
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