((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition, rev. 11/15/10 JC/RG)

SECTION 16780 (27 41 20)
TELEVISION MASTER ANTENNA & RF DISTRIBUTION SYSTEM

GENERAL

1.1 SCOPE OF WORK

A. Provide all labor, materials, necessary equipment, testing, commissioning, documentation, and start up services for complete television master antenna & RF distribution systems.
B. The intent of this specification is to provide a TV system operable at frequencies from 5 MHz to 450 MHz, as installed.

C. The system shall provide for reception of the Owner’s Instructional Television Fixed Service (ITFS) signals as well as local commercial and educational VHF and UHF television signals and in-house closed circuit channels, as specified herein.
D. System shall be furnished complete and operational to meet the prevailing project requirements including those stipulated in SBBC Discipline and System Design and Criteria Standards. Items shall include, but not be limited to the following (except for items specifically indicated as “NIC ITEMS” (Not in Contract):

1. Communications Equipment Room systems

2. Pathways

3. Cabling

4. Information outlets

5. Grounding

E. The specifications herein described and defined are the result of years of experience with MATV/RF Distribution projects throughout Broward Schools, and the evolution of Industry Standards.  These district standards are based on the work of ANSI/TIA/EIA as reflected by BICSI, and specifications previously developed by the district and state.   This document reflects specific reference to those standards and/or additions to the industry standards. The specified equipment and materials have been tested and determined to be the most appropriate for the purpose of the School Board.  Only the Specified items are acceptable under the terms of this specification. Anything not specifically mentioned here is to be done according to the referenced standards.
F. Construction Manager (CM), Contractor and Communication Systems installer or trade sub contractor/Vendor recognizes by provision of a bid price for the specified TV systems, that he has consulted or requested any technical clarifications thru the Prime Consultant/Architect and his contracted RCDD. The RCDD of record is understood to have a minimum of 5 years design experience for educational facilities Low Voltage Systems and has prepared this project’s communications and technology systems design under his responsible charge.

G. The provision of a bid is recognition of the bidder that he has reviewed, understands, and is compliant with the bid and project requirements.
H. The purpose of this document is to provide TV systems designers and contractors a set of technical and installation and testing requirements for work completed in Broward Schools.  Close contact between BCPS, the designers, and the communications contractor during the project is essential, The goal is to have a final product that is acceptable to BCPS so project close-out may occur in a timely manner.  Communication is essential throughout the design and installation phases.
I. These specifications are intended to be a living document which shall be periodically updated to reflect technology enhancements and evolving SBBC standards and practices (such as VOIP, convergence, etc.) Contractor recognizes SBBC may request changes to suit specific project requirements.
1.2 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

B.  Related Sections include the following:

1. Section 16050 – Basic Materials and Methods

2. Section 16060 – Grounding

3. Section 16072 – Electrical Supporting Devices

4. Section 16080 – Electrical Inspection and Testing

5. Section 16090 – Alterations, Additions to Existing Work

6. Section 16120 – Wire and Cables

7. Section 16129 – Terminal Lugs

8. Section 16130 – Raceways and Boxes

9. Section 16132 – Conduit, Fittings and Supports

10. Section 16134 – Auxiliary Terminal Panels

11. Section 16137 – Pull and Junction Boxes

12. Section 16138 – Outlet Boxes

13. Section 16140 – Wiring Devices

14. Section 16410 – Circuit Breakers


15. Section 16415 – Transient Voltage Surge Suppressors

16. Section 16430 – Low Voltage Switchgear

17. Section 16440 – Panel boards

18. Section 16490 – Fuses

19. Section 16726 – Telephone/Data Raceway System

20. Section 16728 – Expansion of the Existing Telephone/Data Raceway System

21. Section 03305 – Cast-in-Place Concrete (Small Projects)

1.3 SUBMITTALS

A. Submit shops drawings and product data in accordance with section 01340 and 16010.

B. Shop drawings and/or samples for all products, listed or not, must be submitted for Broward County School District written approval.  Manufacturers and/or products are listed in order of preference.  Single manufacturer names means that no other manufacturer’s product is accepted without written approval from the Broward County Technology Department.  This list is for major components and is not intended to be comprehensive. NOTE: Any catalog numbers contained in this document are for informational reference purposes.  It is the bidder’s responsibility to double check the latest manufacturer’s data for any update in part numbers and/or completeness.
1. Product Data:  For features, ratings, and performance of each component specified.

a. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for equipment racks and cabinets.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
(1) For cabling systems, include the following installation data for each type used:

(a) Nominal OD.

(b) Minimum bending radius.

(c) Maximum pulling tension.
C. Include dimensioned plan and elevation views of telecommunications equipment rooms, labeling each individual component.  Show equipment rack assemblies, method of field assembly, workspace requirements, and access for cable connections.

D. For communications equipment room fittings.  Include plans, elevations, sections, details, and attachments to other work.

E. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

1. Equipment Racks and Cabinets:  Include workspace requirements and access for cable connections.

2. Grounding:  Indicate location of grounding bus bar and its mounting detail showing standoff insulators and wall mounting brackets.

F. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format selected by Owner.
1. System Labeling Schedules:  Electronic copy of labeling schedules that are part of the cabling and asset identification system of the software.

2. Cabling Administration Drawings.

3. Wiring diagrams to show typical wiring schematics including the following:

a. Workstation outlets, jacks, and jack assemblies.

b. Patch cords.

c. Patch panels.

d. Fiber-optic boxes.

e. Distribution racks.

f. Terminal racks.
G. Samples:  For workstation outlets, jacks, jack assemblies, in specified finish, one for each size and outlet configuration and faceplates for color selection and evaluation of technical features.

H. Qualification Data: For Installer, qualified layout technician, installation supervisor, and field inspector.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A.

C. Grounding:  Comply with ANSI-J-STD-607-A.

D. Source quality-control test reports.

E. Field quality-control test reports.

F. Submit under provision of Section 01410, “Regulatory Requirements”.

G. Install complete grounding system under provisions of National Electrical Code Section 250.

H. Ensure all work complies with the most current BICSI (Building Industry Consulting Service International) and TIA/EIA (Telecommunication Industry Association/Electronics Industry Association) Standards. 

I. Source Limitations:  Obtain all products except cables through one source from a single manufacturer.

J. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

K. Comply with NFPA 70, "National Electrical Code."

L. The installation shall be made in a workmanlike manner, with all parts securely installed and secured according to accepted standards for structured cabling, educational environment settings, and as approved by the Broward County School Board.

M.  All materials shall be new and free of defects and shall be installed using the manufacturer's latest standard design.  All materials shall carry the UL label or shall be manufactured according to that agency's standards where such standards have been established.

N. All electrical and conduit work for high voltage electrical construction shall be performed by or under the on-site supervision of a Master Electrician.

1.5 QUALIFICATIONS OF CONTRACTOR/INSTALLER
A. Installer Qualifications:  Cabling installer must have on staff personnel certified by BICSI.

1. Layout Responsibility:  Preparation of Shop Drawings and Cabling Administration Drawings, and field testing program development] by an RCDD.

2. Installation Supervision:  Installation shall be under the direct supervision of a BICSI Certified or equivalent Registered Technician, who shall be present at all times when Work of this Section is performed at Project site.
3. Testing Agency's Field Supervisor:  Person currently certified by BICSI as an RCDD to supervise field quality-control testing.

B. Applicants must fully meet the requirements established in this division to be qualified for project approval.  Applicants must include sufficient written information clearly identifying their ability to meet these qualifications.

C. BCPS reserves the right to reject any and all applicants and to waive any irregularities in its project award process.  Applications which contain false or misleading statements or which provide information or references that are not valid will be rejected.

D. All work associated with communications systems are to be done under the direction of a “full service” communications contractor.  Full service shall refer to a contractor that has sufficient in house staff to meet the criteria set in these requirements.  All cable-pulling, terminations, testing, etc. shall be done directly by the communications contractor.   
E. If during construction it is found that due to design error or existing pathway limitations, distance limitations are exceeded, or any other standards requirement violated, and the contractor has not notified the engineer and BCPS in writing of their concerns, prior to the installation of conduit and/or cable, it is the responsibility of the contractor to make all necessary corrections to meet the ANSI/TIA/EIA and BCPS design guidelines. 

F. Qualification Data:  For Installer, qualified technician, installation supervisor, and field inspector. Contractors must meet the following qualifications to be eligible to do Voice, Data, Video work for BCPS. Contractors must provide the following information in their application for review by BCPS.  Applications not providing this information shall be rejected. Contractors who do not meet these qualifications shall be rejected.  Contractor must have a State Electrical Contractors license as a minimum.
1. Contractor must provide proof of ownership of the required test equipment.  

2. Contractor must show proof of ownership of termination equipment for all  cabling systems.

3. Contractor must maintain an office within Broward County.

4. Contractor must have at least five (5) years prior company experience in installing and repairing Instructional Television/RF systems and equipment and related work.

5. Contractor must be willing to attend BCPS workshops relating to BCPS Wiring Standards and agree to follow the guidelines presented during said workshop.

6. The contractor must have a local telephone number for contact throughout the construction and warranty period.

G. Contractor Professional Experience:
1. Indicate total years of company experience in the Southeast Florida area.

2. Provide a list of at least three (3) major customers, other than BCPS, in the Southeast Florida area for whom services are currently being provided.  The list must include a description of the types of services being provided and the name, title, address, and telephone number of a person with each customer who may be contacted for references.

3. Specify the current geographic area serviced. 

4. Describe prior experience (if any) in performing work for BCPS.

5. Indicate any factors which would prevent the Contractor from working in all BCPS buildings at all locations within the geographical boundaries of Broward County.

6. Specify the number of Contractor technicians who will be available to perform work and total years of experience, resumes, certifications, specialized training of each technician.

7. Describe the nature and scope of any other technical services the Contractor is qualified to perform.

H. Other Contractor Requirements:
1. Upon request for BCPS or its representatives, the Contractor will provide the names, addresses, social security number and employment history for those technicians who will be performing BCPS work for verification of experience and for background checking, if necessary.
2. The BCPS will require that while on BCPS property that the Contractor’s technicians dress in a manner appropriate to the work to be performed.  Contractor technicians will perform their work in a courteous and efficient manner.

3. Contractor must provide a visible employee badge, or other means of identification, that must be worn at all times by each technician while on BCPS property.

4. The Contractor will secure, pay for, and comply with all permits and certificates that may be required by local, state and federal laws and ordinances.
5. Contractor must provide their technicians with transportation, tools, and equipment appropriate to the work to be performed.  The BCPS will not provide transportation and will not furnish tools and equipment.

I. Contractor Services to be provided

1. Contractor must complete all BCPS work in full conformance with the most current applicable standards for electrical and telecommunications wiring and the terms and conditions governing the maintenance of complete warranty coverage where applicable.

2. Contractor must perform all required functional testing of wiring circuits.

3. Contractor must reinstall, restore or reconnect any and all communications or non-communications equipment which may have been moved or temporarily disconnected as a result of authorized system installations, modifications, adds, moves and changes or other work.  Upon completion of the work, Contractor personnel will clean up and restore the work place and associated equipment rooms to there original condition ensuring that the terms and conditions of warranty coverage remain in force.  When any work is being performed in occupied areas the work site must be cleaned daily.
1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install equipment frames and cable trays until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and work above ceilings is complete.

1.7 COORDINATION
A. Coordinate layout and installation of TV and voice and data communication cabling with Owner's telecommunications and LAN equipment and service suppliers.  Coordinate service entrance arrangement with local exchange carrier.

1. Meet jointly with telecommunications and LAN equipment suppliers, local exchange carrier representatives, and Owner to exchange information and agree on details of equipment arrangements and installation interfaces.

2. Record agreements reached in meetings and distribute to other participants.

3. Adjust arrangements and locations of distribution frames and cross-connect and patch panels in equipment rooms and wiring closets to accommodate and optimize arrangement and space requirements of telephone switch and LAN equipment.

1.8 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Outlet Assemblies:  Five of each type for every 25 outlets shown on plans, but no fewer than one.

2. Splitters:  One of each type.

3. Connecting Blocks:  One of each type.

4. Device Plates:  One of each type.

1.9 GUARANTEE

A. Provide a written three (3) year guarantee, signed by the contractor, due on the date of final acceptance.

B. Include the following provisions:

1. Guarantee all equipment and the installation to be free of faulty workmanship.
2. Guarantee all components, including solid-state devices, to be free of defects for a period of three (3) years from date of final acceptance.
3. Guarantee must provide maximum 72 hour response time for on site service or problems.
1.10 FUNCTION

A. The television distribution system shall provide signals to each television receiver outlet on each channel at levels not less than +6 dBmv and not in excess of +16 dBmv.  The difference in signal level between the lowest and highest channel at each outlet shall not exceed 5.0 dB.  Any and all line booster amplifiers and/ or line equalizers required to meet this specification shall be furnished by the Contractor whether indicated on the riser diagram, or not.

B. The carrier-to-noise (C/N) ratio of the overall system shall be 46 dB minimum, measured at the most remote outlet from the main amplifier or the lowest tap, whichever provides the lowest signal.  The method of measuring shall be by the utilization of a field strength meter with carrier-to-nose measuring capability.

C. System internal echoes shall be below visibility on a cross-hatch or bar generator pattern inserted at the proper level into the system’s initial amplifier and displayed at any receiver outlet.

D. All passive devices, splitters, directional couplers, tap-offs, attenuators and terminating resistors shall be specified by the manufacturer for use in the VHF television band (5-1000 MHz, inclusive).

E. Minimum isolation between any two outlets in the system shall be not less than 32dB.

F. The system shall be suitable for continuous operation 24 hours a day.  As installed, the system shall assume antenna inputs for local VHF channel 2,4,6 (or one of the channel 6 UHF translators, Ch. 19, or 58 converted through an agile processor to channel 6) ,7,& 10; UHF channel 17 converted through an agile processor to cable channel 17[D] (138-144 MHz); eight (8) ITFS down converter signals on super band cable channels 25,27,29 and 31 and hyper band channels 48,50,52 and 54; and two internal, frequency agile modulators.

G. The ITFS receiving system shall receive and convert the 2500 MHz band signals broadcast by the Instructional television (ITV/ BECON) center from station KTZ22 which operates on four ITFS Group G channels, and station KLC80 which operates on four ITFS Group B channels, from a common antenna at 6600 S.W. Nova Drive in Davie. Transmit signals are vertically polarized.

H. The ITFS receiving antenna shall be specifically designed for receiving ITFS signals. The antenna shall be installed on a supporting structure designed to provide the required twist and sway tolerances for the antenna used. The structure shall be designed to survive 125mph sustained (140 mph, 3 second gust) winds. Refer to the drawings for details.

I. Actual antenna style, size and gain will be determined by signal probing in the field prior to beginning construction, and must be sufficient to provide a VHF signal level of +26 dBmv and carrier-to-noise ratio of 46 dB at the input of the TV distribution system amplifier.  BECON ITV shall perform signal test probing to determine the size and location of the pole.  The antenna shall be at least 20' higher than the point of optimal signal or any man made or natural obstructions in the near foreground (1000').  Parabolic type antennae in excess of 2-foot diameter shall be grid type to minimize wind loading.

J. When ITFS signal levels permit, the ITFS down converter shall be securely mounted and electrically grounded in a waterproof J-box that is 20x20x6 5/8 at the base of the antenna supporting structure, and connected to the ITFS antenna via a 75 ohm flooded coaxial cable (Belden 1525A).  An ITFS pre-amp securely mounted inside and electrically grounded to the same waterproof J-box at the base of the supporting structure, may be used to provide adequate signal to the down converter, if necessary, and must be approved by BECON prior to installation, and if such an arrangement will permit all signal specifications to be met.  When ITFS signal levels are too low to permit such installation, the ITFS down converter shall be securely mounted inside and electrically grounded to a waterproof box mounted on the supporting structure as close to the antenna as practical and connected to the antenna via a short 50 ohm coaxial cable, and must be approved by BECON prior to installation.  Regardless, all antenna downleads from the top to the bottom of the supporting structure shall be flooded coaxial cable (Belden 1525A). All downleads from the supporting structure to the headed shall be flooded coaxial cable (Belden 1525A). The down converter shall be a wideband block converter designed to receive all thirty-three (33) channels in the ITFS band, and convert them to cable channels 24 through 54 (222-408 MHz). Any and all waterproof boxes used shall be electrically grounded.

K. Power to the down converter (and pre-amp, if required) shall be through the RG11U coaxial cable, which carries the VHF signals from the down converter to the head-end amplifiers. The power supply shall be mounted in the rack in the TV Distribution Center with the other head-end equipment or at the point of first amplification, if applicable.

L. Also mounted in the headend rack shall be the UHF-to -VHF agile channel processors required to convert UHF channel 17 to cable channel 17[D] (138-144 MHz) and UHF channel 19, or 58 to VHF channel 6, if required.
PRODUCTS

2.1 ANTENNAE

M. VHF antennae shall be of the ruggedized single channel Yagi type. Output shall be 75 ohms. Antennae shall have a minimum gain of 9 dB above isotropic and front-to-back ratio of 17 dB. 

1. Antennae shall be Blonder Tongue BTY series.

N. VHF antennae shall be mounted no closer than .65 wavelength of the lowest channel with respect to each other.

O. UHF antenna shall be Yagi type with a gain of 10 dB minimum above isotropic.  Output shall be 75 ohm. 

1. Antenna shall be Blonder Tongue BTY-UHF series.

P. The ITFS antenna shall be a parabolic type, designed specifically for 
reception of ITFS signals.  Antennae in excess of two feet in diameter shall be open grid type.  Antenna impedance shall be 50 ohms.  Connector shall be type N.  

1. Antenna shall be Anixter Mark P2500 series. Now CSA wireless.
Q. As an alternate to the above,(but only with the owners determination and approval) in those cases where the received ITFS signal strength is sufficient, a low noise block down converter with integrated Yagi (LNBY) antenna may be used, providing that the carrier-to-nose ratio specified herein can be met.  The two (2) integrated antenna shall be:
1. TSI (Transystem Inc.) – Model SIDC – 3733
2. Conifer Model QD – 6036, either G or W.

R. Final determination of the type and size antenna to be used and actual location of the supporting structure will be determined by available signal strength at the site. Coordinate with SBBC for verification.
2.2 ITFS DOWN CONVERTER

S. The ITFS down converter shall be a solid-state device with integrated comb line filter, 50 ohm input, type N, and 75 ohm output, type F.  Unit  shall have 186 MHz bandwidth with frequency response if +/- 1.5 dB; dB gain; 2.8 dB noise figure; output frequencies 22-408 MHz; output level capability of+33dB mv with 33 channels.  Unit shall be furnished with appropriate power supply.  

1. Unit shall be Conifer HLN3 EBS down converter solution or latest model meeting or exceeding this specification.
2. Unit shall be compatible with QAM, VSB, and Analog signals.
2.3 CABLES

T. All cables shall be 75ohm nominal impedance coaxial cable, flexible or semi-rigid, of foamed polyethylene dielectric.  Coaxial cables shall be certified sweep tested by the manufacturer over the frequency range of 5 MHz to 890 MHz.  Certification of sweep test shall be furnished for BECON’S approval prior to acceptance.

U. All coaxial cables shall be suitable for use with standard connectors and taps.

V. Antenna cables shall be minimum 0.380” O.D. and maximum 0.405( O.D., such as RG11U foam, and shall have a maximum length of 300 feet from antenna to the point of first amplification.

W. “Trunk line” is defined as those cables used to transport signal from the amplifier or amplifiers to the television tap-off units or isolation networks. Such trunk lines shall be minimum 0.380( O.D. and maximum 0.405( O.D., RG11U foam.

X. Antenna cables and trunk lines shall exhibit a maximum through loss of 4.6 dB per 100 feet at 890 MHz.  Each trunk line shall be properly end terminated in 75 ohms.  

1. Antenna cables and trunk lines which could be subjected to a water environment (such as a flooded underground. conduit or junction box) shall be Belden 1525A.

2. The connector shall be Aim 25-7191.

Y. “Drop line” is defined as the cable used to transport signal from the tap-off units in the trunk line to the receiver outlet.  Such drop line shall be minimum 0.254( O.D. and maximum 0.275( and shall have copper covered, solid steel or solid copper center conductor and foamed polyethylene dielectric.  Drop lines shall not exceed 50’ in length in any location.
Z. The drop lines shall exhibit a maximum through loss of 6.6 dB per 100 feet at 890 MHz.  

1. Drop line cable subject to a water environment such as flooded underground conduit or junction box shall be Belden 9066.
2. All overhead cabled cables shall be Belden 9114, 9116 or West Penn 841.

AA. Television receiver connection cables shall be minimum 0.254( O.D. and maximum 0.275( O.D. and shall provide one (1) complete cable assembly, twenty-five feet long, for each receiver outlet installed.
1. Cable shall be Belden 9114, 9116 or West Penn 841.
2.4 CHANNEL PROCESSOR

AB. The UHF-to VHF channel processor shall be a solid-state frequency agile device designed to convert any vhf channel, cable channel or UHF channel to any channel in the 50-450 MHz range.  

1. Unit shall be Blonder Tongue AP 60-450.
2.5 AMPLIFIERS

AC. PREAMPLIFIERS

1. When required to meet signal level and carrier-to-nose ratio specifications, solid state, mast mounted VHF and/ or UHF preamplifiers shall be utilized.  

2. Such preamplifiers shall be single channel, low noise units; DC powered through the coaxial down lead from the power supply furnished with the unit Blonder Tongue SCMA or SCMA-Ub.

AD. HEADEND AMPLIFIERS

1. The headend shall utilize a combination of wideband and single-channel strip amplifiers, as indicated in the drawings.

Head-end amplifiers for ITFS channels shall be solid state, wideband, rack-mount amplifiers Blonder Tongue RMDA-450-50.

Head-end amplifiers for channels other than ITFS channels shall be single-channel, rack-mount, strip amplifiers Blonder Tongue MCA-b.

Line amplifiers required to raise the level in individual trunk lines shall be solid state, wideband, self-contained amplifiers Blonder Tongue BIDA-450-50 or BIDA-450-30.
2.6 MODULATOR

AE. Television modulators shall be provided with VHF output for monochrome and NTSC color transmission.  Output shall be capable of driving the system to the full required level without further amplification.

AF. The modulator shall be a frequency agile model capable of being set to any channel from 50 Mhz to 550 Mhz, adjustable in 0.25 Mhz increments by the front panel accessible dipswitches.

AG. Visual carrier frequency shall be stable within +/-5 Khz over a temperature range of 0 to 50 degrees Centigrade.   Aural carrier frequency shall be stable within +/-1 Khz from a frequency 4.5 Mhz above the visual carrier over the same temperature range.  Video input shall composite negative sync, 0.7v P -P.  Visual frequency response +/-1 dB to 4.2 Mhz.  Differential gain: .5 dB maximum at 87.5% modulation.  Auto input shall be 140 mv RMS for full deviation.   Audio frequency response: +/-1 dB, 20 Hz to 20 Khz.  Harmonic distortion: 0.7% maximum.
AH. The units shall be solid state.  Output shall be +60 dBmv, minimum, at 75 ohms.  Units shall be Blonder Tongue AM 60-550. 
2.7 SPLITTERS

AI. Shall be Blonder Tongue SXRS, CVS or SCVS series.
2.8 TAP-OFFS

AJ. Tap-offs units are defined as the units in the trunk line to which the drop line is connected.  Configurations may include single and/or multiple tap-offs.

AK. Tap-offs units shall be back-matched and shall exhibit a VSWR not worse than 1.5 looking into the receiver outlet over the frequency range of 5 Mhz to 600 Mhz.  

1. Unit shall be Blonder Tongue CRT or SRT series.
2.9 RECEIVER OUTLETS

AL. Receiver outlet units shall be coaxial, unbalanced output with push-on, pull-off “F” type cable connector and stainless steel cover plate.  

1. Units shall be Blonder Tongue V-ST 3184 Furnished with stainless steel cover plate.

AM. There shall be an A/V outlet provided in the multipurpose room in the Elementary, Middle and High Schools. The cable shall be 1525A for both audio and video runs, from the multipurpose room to the head end. 

AN. The head end rack shall have a 20db test point installed at the main output of the trunk line as indicated on the head end diagram. 
2.10 TOWER POLE

AO. Tower pole shall be designed for wind loads according to the latest version of ASCE 7 and the following criteria.
1. Wind velocity 140 mph (3 second gust), Exposure “C”, Importance factor I of 1.15

2. Overall design shall account for loads on the pole, antenna systems and mounting hardware.

3. Pole shall be designed for appropriate combinations of dead, live and wind loads per the Florida Building Code, and the latest version of ASCE 7.

AP. Minimum design loads for antenna systems are based on documentation provided by the manufacturers in their product catalogs and are as follows.  The service loads given below shall have the importance factor applied and the loads do not account for eccentricity on the pole, or mounting hardware unless noted.  The pole vendor shall account for offsets as applicable for their mounting options.  The loads listed below have been adjusted from the published load data to 140 mph (3 second gust) as applicable.

1. BTY LP-HB

115 lbs. Wind load at 140 mph

20 lbs. Weight plus supports.

2. BTW UHF-BB

30 lbs. Wind load at 140 mph

15 lbs. Weight plus supports.

3. BTY LP-LB

165 lbs. Wind load at 140 mph

15 lbs. Weight plus supports.

4. Grid Antenna

Wind Loads

FA = 540 lbs., M = 250 lb-ft

FS = 200 lbs., M = 150 lb-ft

90 lbs weight, including mount.


5. For additional information contact the manufacturer

AQ. Poles shall be galvanized multi-sectional tapered steel pole. The PVC pipe shall be located and secured in the void.  The galvanized pipe shall be affixed to the pole.  Pipe shall be anchored to develop the required restraint for the supported equipment.

AR. The foundation for the pole shall be designed by the specialty engineer of the pole, unless otherwise noted on the contract drawings.
EXECUTION

1.2 INSTALLATION STANDARDS

AS. Comply with BICSI TCI, TIA/EIA-568-B.1, TIA/EIA-568-B.2, TIA/EIA-568-B.3, and TIA/EIA-569-A.

3.2
EXAMINATION

AT. Examine pathway elements intended for cables.

1. Verify proposed routes of pathways.  Check raceways, cable trays, and other elements for compliance with space allocations, clearances, installation tolerances, hazards to cable installation, and other conditions affecting installation.  Verify that cabling can be installed complying with EMI clearance requirements.

2. Prepare wall penetrations and verify that penetrations of rated fire walls are made using products labeled for type of wall penetrated.

3. Identify plan to support cables and raceways in suspended ceilings.  Verify weight of individual types and sizes of cables.  Verify that load capacity of cable support structures is adequate for each pathway.

4. Proceed with installation only after unsatisfactory conditions have been corrected.
3.3 INSTALLATION

AU. Bundle, lace, and train conductors and cables to terminal points without exceeding manufacturer's limitations on bending radii.  Install lacing bars and distribution spools

AV. Retain one of first two paragraphs below and edit to suit Project.

AW. Wiring Method:  Install cables in raceway and cable tray except within consoles, cabinets, desks, and counters.  Conceal raceway and wiring except in unfinished spaces.  Cable trays are specified in Division 16 Section "Cable Trays."  Raceways and boxes are specified in Division 16 Section "Raceways and Boxes."

AX. Wiring Method:  Install cables in raceway and cable tray except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may be used.  Use UL-listed plenum cable in environmental air spaces, including plenum ceilings.  Conceal raceway and cables except in unfinished spaces.  Cable trays are specified in Division 16 Section "Cable Trays."  Raceways and boxes are specified in Division 16 Section "Raceways and Boxes."

AY. Cable Installation:

1. Install exposed cables parallel and perpendicular to surfaces or exposed structural members and follow surface contours where possible.

2. Make splices, taps, and terminations only at indicated outlets, terminals, and cross-connect and patch panels.

3. Pulling Cable:  Do not exceed manufacturer's written recommended pulling tensions.  Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between termination, tap, or junction points.  Remove and discard cable if damaged during installation and replace it with new cable.

4. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat lamps shall not be used for heating.

5. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and terminals.
6. Outdoor Coaxial Cable:

a. Outdoor connections shall be installed in enclosures complying with NEMA 250, Type 4X.  Connectors shall be corrosion resistant with properly designed O-rings to keep out moisture.

b. Attach antenna lead-in cable to support structure at intervals not exceeding 36 inches (915 mm).
AZ. Wiring within Wiring Closets and Enclosures:

1. Install plywood backboards on walls of equipment rooms and wiring closets from floor to ceiling.

2. Mount patch panels, terminal strips, and other connecting hardware on backboards.

3. Group connecting hardware for cables into separate logical fields.

4. Train conductors to terminal points with no excess.

5. Use lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to smaller radii than minimums recommended by manufacturer.
3.4 INSTALLATION REQUIREMENTS

BA. Head-end amplifiers, channel processors and modulators shall be mounted in a standard 19( TV equipment rack in the TV Distribution Center, along with all other head-end equipment.  Rack shall be 84( tall, 24( deep, and furnished with lockable rear and front doors and sufficient blank front panels to completely fill all spaces and shall be installed so that both front and rear are accessible.  Rack shall be furnished with double gang 1900 electrical box mounted on the inside wall of the rack, near the bottom, with the double-duplex GFI outlets. A six outlet electrical strip with noise filter and surge protection shall be furnished and installed by the contractor and connected to the GFI through an isolation transformer also provided by the contractor. Headend rack shall be electrically grounded to the eight foot grounding rod provided by the contractor within the headend room.
1. Rack shall be Blonder Tongue  FDX-7719-24

BB. Antenna cables shall be brought into the building through weather-head entries and each one shall be a continuous to the head-end without splices, except within the water proof J-box at the base of the antenna pole for the purpose of lightning arrester ground block installation as indicated on the plans.  Lightning arrester ground blocks shall be utilized both at the base of the antenna pole and within the headend rack, for double lightning protection. 

1. Grounding blocks shall be Aim 70-1080
2. All grounds from the LGB’s will be home run to ground bars Square D number PK15GTAL and grounded to the ground grid as indicated on the plans.

BC. Coaxial cables, except where run in conduit, shall be supported at minimum intervals of 3 feet.  No supporting devices which might cause “cold-flow” deformation off the cable (such as square top staples) are permitted.  Supporting devices shall conform to cable size and be made of nylon material; bridle rings can be used. All Coaxial cables shall be run separate of all other systems, and if run parallel to other systems there shall be a minimum of 12” separation.

BD. Where coaxial cable is buried, it shall be carried in minimum 2” P.V.C. conduit, type A, in unbroken lengths. Cable runs are not to exceed 300’ with out a hand hole. All buried cables shall be 24( below soil line and a protective shield furnished on the side of the building 7' above the soil line and 12( below the soil line. Cable clamps shall be of black nylon material. No other material is acceptable.

BE. Bends in coaxial cables shall be minimum radius of 4( in RG11U type cable, and minimum 3( radius in RG6U type cable.

BF. All electrical powered equipment shall be properly grounded to a common ground point utilizing a minimum #12 AWG insulated copper wire. All connections will be home run.

BG. Receiver outlets shall be mounted flush in the wall at a minimum of 12( above floor level (except where other structures such as cabinets, chalk boards or windows interfere), but generally not in excess of 6' above the floor level.  They shall be installed adjacent to an electrical outlet (but not in the same box) in the front of the room and shall be at least two feet away from any water faucet and/or sink.

1. In cases where TV receivers are mounted on ceiling or wall hangers, the receiver outlets shall be mounted at 7' above the floor, or as otherwise indicated on the plans.

BH. The antenna supporting structure shall be equipped with a 5/8(diameter, 96( long, nickel tipped, copper lightning rod, (such as the Thompson Lightning Protection, Inc. Part number 668-8), which shall be attached extend at least 72 inches above all other appurtenances.  Lightning rod shall be attached to a triangular grounding grid system as indicated on the plans.

BI. Roof and/or wall mounts shall conform with structural loading limitations as defined by the Owner’s Representative.

BJ. Following completion of installation, the contractor shall perform all necessary amplifiers level adjustments and perform required tests to assure compliance with these specifications, and furnish a listing of all headend and classroom outlet level readings to the Owner prior to final acceptance.  Following such final tests and adjustments, the contractor, in the presence of the owner and BECON, shall conduct a complete proof-of-performance test and the contractor prior to final acceptance shall correct any and all deficiencies.

BK. The Contractor shall supply Shop Drawings to BECON of the complete system showing all duct banks and electrical room tie points and devices locations as well as devices used. To be approved by BECON.

BL. BECON reserves the right to perform periodic inspections during installation of the MATV system, and final inspection must be approved and signed off by BECON.

BM. Runs between schools using one Antenna pole shall use two 2” conduits connecting both schools. To be approved by BECON.
BN. Conduits from the ITV pole to the head end shall be a minimum 3” PVC type A, in unbroken lengths. There shall be a minimum of two conduits installed.
3.5 COMMISSIONING AND ACCEPTANCE
BO. On-Site Field Inspection - All conduit installed underground, in floor slabs, or concealed in ceilings and/or walls shall be inspected by BCPS building Department Inspectors prior to cover up or reinstallation of finished ceilings.  The Contractor shall notify the Broward County School Board at least (5) five days prior to completing work necessitating this required field inspection.
BP. Above The Ceiling Pathway Inspection - This inspection shall be called for prior to any cables being pulled, and a minimum of 5 days prior to concealment of pathways by ceilings.  This inspection shall include:

1. Verification of the main telecommunications grounding system
2. Proper pathway installation techniques

3. Distance concerns raised by the contractor

4. NO cables shall be pulled until ALL inspections issues have been approved as completed by BCPS.
BQ. Testing Verification - This shall include determining that all cables have been tested and pass to BCPS satisfaction.  All as-built and written documentation have been submitted.
BR. Substantial Completion - Prior to requesting the substantial completion walk thru:
1. Complete all work required including all Fire stopping and labeling.
2. Furnish required wiring diagrams and test reports as described in Testing and Documentation Section.
3. Touch-up any scratches on electrical equipment such as wireways, pull boxes, data hub cabinets etc.
4. Walk thru punch list items must then be completed in a timely manner.  All items on the Walk Thru Check List must be complete and inspected before any payment requests can be processed.

BS. Training and Demonstration -  TC \l2 "10.05
TrainingTraining of school and district personnel shall be provided as requested.  Training will cover the location nomenclature, documentation structure and contents, documentation maintenance procedure, a "walk through" for location and labeling orientation, system reconfiguration using ER, TR, and DP facilities (termination hardware, patch cables, etc.), operation of the network equipment provided as part of the contract, test documentation, and trouble shooting of the signal and power cable portion of the installation.
BT. Final Acceptance - Acceptance will be made by the Broward County School Board on the basis of the following being completed.
1. All required documentation must have been delivered to BCPS Education Technology Services Department for written approval. Including test results, patch panel schedules, and As-Built drawings.  Patch cable delivery must also have been verified.

2. Owner's verification that system is capable of working as intended, verification of the completion of the Walk Thru Check List Items, observations of the project, and any necessary corrections based on test results having been completed.

3. The Contractor shall furnish all necessary mechanics, and test instruments and equipment, to demonstrate the operation of the systems required during a Final Walk Thru. 

4. At the end of the project, the contractor is to provide a set of AS-Built drawings to the engineer.  All drawings are then to be updated by the engineer.  A minimum of 3 printed sets and 1 electronic set of updated as built drawings are to be provided to BCPS Education Technology Services Department.  Drawings are to be corrected As Built documents.  The contractor is also to provide simple maps to identify the rooms and areas a TR actually serves.  Maps shall be located in the folders for each closet containing the local copy of the cabling test results.
3.6 PROGRAM FURNITURE AND EQUIPMENT

	Space/Area
	No. of Items
	In Contract
	Not In Contract
	Description of Furn/Equip

	Closed Circuit TV
	2
	X
	
	TV Agile Modulators



	
	1
	X
	
	RF/TV Distribution System



	
	1
	X
	
	19”Wx84”Hx24”D Equipment Rack



	
	1
	X
	
	TV Antenna Tower



	
	1
	X
	
	ITFS parabolic Antenna



	
	1
	X
	
	ITFS Downconverter with power supply



	
	3
	X
	
	VHF Antenna



	
	2
	X
	
	UHF Antenna



	
	As needed
	X
	
	Broadband Amplifier



	
	6
	X
	
	Strip Amplifiers




3.7 SPECIAL CONSIDERATIONS

BU. Heating/Cooling/Ventilation:
1. The closed circuit TV area, distribution center, and Closed Circuit Storage area should be air conditioned and heated.  Humidity control is critical in these areas and should be maintained 78 degrees in spite of equipment load.  Low velocity air handling is required in the Closed Circuit TV area to prevent noise, which could be picked up on microphones.  Location of air handling devices should also be such as not to interfere.
Acoustical - See Section Media Section of Educational Specifications

Floor - See Section Media Section of Educational Specifications

Walls- See Section Media Section of Educational Specifications

3.8 TV WALL MOUNTS AND INSTALLATION

BV. TV Wall Mount - Should be Bretford Model TVML27R-Bk with VCR bracket and optional safety belt or Peerless Industries, Inc. Wall mount WMJ-650 with optional VCR bracket.  As television receivers change yearly in shape and size, care should be taken to assure that the proper stand is used.

BW. Ceiling Mounts:
1. Mounts should be Peerless Industries, Model CMJ-650SU for suspended ceilings, CMJ-650ST for Structural Ceilings and CMJ-650FM for finished ceilings with optional VCR bracket.  As television receivers change yearly in shape and size care should be taken to assure that the proper stand is used.

BX. Mounting Televisions:
1. Mounted using tamper-proof fasteners.  Four of tamper-proof fastener tools are to be provided to BECON.

BY. Television Receivers:
1. BECON should be notified prior to ordering to obtain the latest Model and Manufacturer.

BZ. Installation:
1. Must meet all OSHA, State and School Board requirements.
END OF SECTION
The School Board of Broward County, Florida

Section 16780 (27 41 20)

[Specifier replace this line with SBBC project number and name]
Television Master Antenna & RF Distribution System

[Specifier replace this line with Project Consultant’s name]

[rev. 11/15/10  JC/RG ]



Page 1 of 17

