SECTION 16771


RADIO ENTERTAINMENT DISTRIBUTION SYSTEM





PART l - GENERAL


1.1	DESCRIPTION


	A.	This section specifies the minimum requirements for a complete radio entertainment distribution system (RED) system.


	B.	The system shall be designed for "In-House" program sources and for the reception of four "Off-Air" audio programs on four channels. The Contractor shall be responsible for interfacing the RED system with the nurse call system so that all programs may be received by each individual patient via the nurse call pillow speaker/microphone units.  The audio interface must be accomplished utilizing solid state switching.


1.2	RELATED WORK


	A.	Section 16050, BASIC METHODS AND REQUIREMENTS (ELECTRICAL).


	B.	Section 16111, CONDUIT SYSTEMS.


	C.	Section 16127, CABLES, LOW VOLTAGE (600 Volts and Below)


	D.	Section 16761, AUDIO VISUAL NURSE CALL SYSTEM


1.3	QUALITY ASSURANCE


	A.	The authorized representative of the manufacturer of the radio entertainment system shall be responsible for satisfactory total operation of the system and its certification.


	B.	The manufacturer shall have had experience with three or more installations of systems of comparable size and complexity as regards to coordinating, engineering, testing and supervising.  Each of these installations shall have been in successful operation for one or more years.


	C.	Prior to review of submittals, Department of Veterans Affairs (VA) reserves the right to:


		1.	Have the manufacturer submit a list of locations of similar installations.


		2.	Inspect any of these installations and question the user concerning the installations without the presence of the supplier.


1.4	SUBMITTALS


	A.	Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS and Section 16050, BASIC METHODS AND REQUIREMENTS (ELECTRICAL).


	B.	Shop Drawings:


		1.	Submit shop drawings and catalog cuts for approval in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.


		2.	Concurrent review:  For Architect-Engineer projects, an additional three copies of the submittal shall simultaneously be submitted in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.


		3.	Sufficient information, (detailed schematics of subsystems, assemblies and subassemblies to component level) clearly presented, shall be included to determine compliance with drawings and specifications.


		4.	Wiring and connection diagrams shall be certified by the radio entertainment manufacturer.


		5.	Provide verification in writing that the type wire/cable being furnished and installed is recommended by the radio entertainment manufacturer and will provide a total system free of undesirable effects listed in paragraph 2.3.


		6.	Include information indicating who will certify the system and who will perform the guarantee period services.


		7.	Submittals shall be marked to show specification reference including the Section and paragraph numbers.


		8.	Provide the power calculations used to determine the amplifier(s) being proposed (reference paragraph 2.5.H.3).


		9.	Furnish a typewritten document (including illustrations), which, utilizing the test equipment specified in paragraph 1.4.D, provides a detailed system testing plan for the system performance standards indicated in paragraph 2.4.A.  The test plan will be evaluated and approved before pretesting is conducted (reference paragraph 3.4.A).


		10.	Provide a detailed lesson plan (reference paragraph 3.5.A & B) for evaluation and approval.


	C.	Manuals:


		1.	Submit, simultaneously with shop drawings, companion copies of complete operating and maintenance manuals including technical data sheets, schematics, wiring diagrams, and information for ordering replacement parts. 


			a.	Wiring diagrams shall have their terminals identified to faciliate installation, operation and maintenance.


			b.	Wiring diagrams shall indicate internal wiring for each item of equipment and the interconnections between the items of equipment.


			c.	Provide a clear and concise description of the operation which gives, in detail the information required to properly operate the equipment and system.


		2.	Two weeks prior to final inspection, deliver four copies of a final updated operating and maintenance manuals to the Resident Engineer.


			a.	Update the manual to include any information necessitated by shop drawing approval.


			b.	Include complete "As Installed" wiring and schematic diagrams which shows all items of equipment and their interconnecting wiring.


			c.	Show all terminal identifications.


			d.	Include information for testing, repair, troubleshooting, assembly, disassembly and recommended maintenance intervals.


			e.	Provide a replacement parts list with current prices.  Include list of recommended spare parts, tools, and instruments for testing and maintenance purpose.


			f.	Furnish manuals in loose-leaf binder or manufacturer's standard binder.


	D.	Test Equipment List:  The Contractor is responsible for furnishing all test equipment required to test the system in accordance with the parameters specified.  Unless otherwise stated, the test equipment shall not be considered part of the system.  The Contractor shall furnish test equipment of an accuracy better than the parameters to be tested.  The test equipment furnished by the Contractor shall be traceable to the National Institute of Standards Technology.  Calibration intervals shall be in accordance with US AIr Force Standards T.O. 33K-1-100, Test Measurement and Diagnostic Equipment (TMDE) Interval Reference Guide.  The test equipment list shall be furnished as a part of the submittal, to include the make and model number of the following types of equipment as a minimum: 


		1.	Sound Pressure Level (SPL) meter


		2.	Sound Pressure Level Calibrator


		3.	Random Noise Generator


		4.	True RMS Voltmeter


		5.	 Audio Amplifier with external speaker


	E.	Certifications:


		1.	Together with the shop drawing(s) submittal, submit a written certification from the major equipment manufacturer indicating that the proposed supervisor of the installation and the proposed performer of the guarantee period services is an authorized representative of the major equipment manufacturer. Include name and address in the certification.


		2.	Together with the shop drawing(s) submittal, submit a written certification from the major equipment manufacturer that the proposed wiring installation and connection diagrams meet this specification, the UL requirements and the requirements set forth by the major equipment manufacturer for proper performance of the system.  VA will not approve any submittal without this certification.


		3.	Two weeks prior to the final inspection, deliver to the Resident Engineer four copies of a certificate by the authorized representative of the manufacturer of the major radio entertainment equipment that the system has been properly installed, adjusted and pre-tested.


1.5	GUARANTEE PERIOD SERVICES


	A.	Furnish and guarantee maintenance service for the system using factory trained authorized representatives of the manufacturer of the equipment for a period of one year after acceptance of the installation by the VA.


	B.	Maintenance service shall include the following:


		1.	Monthly preventive maintenance of equipment, minimum.  Coordinate time of the maintenance with the VAMC, Chief Engineering Service.


		2.	Responding to calls within 4 hours of notification of system troubles.


		3.	Repair and replace parts and equipment as necessary to keep the system in optimum operating condition and proper working order.


		4.	Furnishing tools, test instruments and parts required.


	C.	Work not included:  Maintenance service shall not include the performance of any work due to improper use, accidents, or negligence for which the Contractor is not directly responsible.


1.6	PUBLICATIONS


	A.	The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in text by the basic designation only. 


	B.	National Fire Protection Association (NFPA):


		70	National Electrical Code


		99	Standards for Health Care Facilities


	C.	Electronic Industries Association (EIA):


		160-51	Sound Systems


	D.	Underwriters Laboratories, Inc. (UL):


		50	Cabinets and Boxes


	E.	United States Air Force:


		T.O. 33K-l-lOO	Test Measurement and Diagnostic Equipment (TMDE) 


			Interval Reference Guide (11/88)


PART 2 - PRODUCTS


2.1	PRODUCT DELIVERY, STORAGE AND HANDLING


	A.	Delivery: Deliver materials to the job site in manufacturer's original unopened containers, clearly labeled with the manufacturer's name and equipment model identification number.


	B.	Storage and Handling: Store and protect equipment in a manner which will preclude damage.


2.2	NEW EQUIPMENT REQUIREMENTS


	A.	All equipment to be supplied under this specification shall be new and the current model of a standard product of a manufacturer of record.  A manufacturer of record shall be defined as a company whose main occupation is the manufacture for sale of the items of equipment supplied.


	B.	 For each item of equipment offered, manufacturer shall maintain: 


		1.	A factory production line. 


		2.	A stock of replacement parts. 


		3.	Engineering drawings, specifications, operating manuals and maintenance manuals.


	C.	Manufacturer shall have published and distributed descriptive literature and equipment specifications on each item of equipment offered.


2.3	EQUIPMENT COMPATIBILITY REQUIREMENTS  


	While individual items of equipment may meet the equipment specifications, and in fact, meet the system specifications when electrically associated with other equipment; the total system shall be designed so that the combination of equipment actually employed does not produce any undesirable effects such as signal distortion, noise pulses, transients, crosstalk interferences.


2.4	EQUIPMENT CHARACTERISTICS 


	A.	System Performance Standards:  The total system shall meet the following performance standards: 


		Function	Characteristics 


		Audio Gain	10 dB minimum @ mid-range (SPL)  


		S/N ratio	35 db minimum





	B.	Electrical and Environmental: 


		Function	Characteristics 


		Input Voltage	120 V RMS ± 10%


		Frequency	60 Hz 


		Operation Temperature	Zero to 40 degrees C


		Humidity	0 to 80% Relative  


2.5	EQUIPMENT SPECIFICATIONS


	A.	Specifications of component equipment as set forth in this specification are minimum specifications, unless otherwise stated, and shall not be construed as limiting the overall quality, quantity or performance characteristic of items furnished in the system.  The Contractor shall be responsible for the supply, performance and overall quality of the Contractor Furnished Equipment. 


	B.	Standards and Testing:  All supplies, materials or equipment shall be listed, labeled or certified by a nationally recognized testing laboratory to conform with UL Standards where such standards have been established for the supplies, materials or equipment.  See paragraph MINIMUM REQUIREMENTS Section 16050, BASIC METHODS AND REQUIREMENTS (ELECTRICAL).


	C.	Equipment List:


	ITEM	QUANTITY	UNIT                 


	1.	4	AM/FM Tuners  


	2.	1	Audio Monitoring Panel


	3.	As required	Power Amplifiers


	4.	1	Master Power Panel


	5.	1	Master Control Clock for turning AC Power on and off


	6.	As required	Electronic Stepper switches


	7.	As required	Speakers Wall/Ceiling


	8.	As required	Volume Control-Channel Selectors


	9.	As required	Central Equipment Cabinet


	D.	Equipment General Requirements:


		1.	All signalling and communication circuits shall be solid state.


		2.	All equipment shall be rated for continuous duty.


		3.	Antennas and their supports shall withstand adverse environmental conditions and 161 km/h (100 mph) winds without damage.


	E.	Antennas:


		1.	AM Antenna:  Shall be a ferrite loopstick antenna, or equal, which will be an integral part of the AM/FM receiver.


		2.	FM Antenna:  Shall be an exterior mounted broadband antenna designed to receive VHF FM radio signals.  It shall be constructed of rugged, non-corrodible metal, and be designed to withstand 161 km/h (100 MPH) winds with local ice loads.


	F.	Equipment Cabinet(s):


		1.	A central equipment cabinet(s) shall be provided and installed at a location determined by the Resident Engineer.  The cabinet(s) shall be of adequate size to handle all amplifiers, power systems and any other system ancillary equipment capable of being centrally located.


		2.	The cabinet(s) housing shall be constructed of 1.5 mm (0.0598 inch) thick steel, minimum, with front and rear locking doors.


		3.	Provide and install in each cabinet(s) a low noise fan for filtered forced air ventilation, equipped with a input filter.  The fan motor shall operate from 105-120 volts, 60Hz electrical power, be separately fused and be thermostatically controlled to an ambient temperature of below 35 degrees C.


		4.	Provide and install in the upper portion of the central equipment cabinet a monitor panel. The audio monitoring panel shall have: 


			a.	A monitor speaker with a permanent magnet, 76 mm (3 inch) minimum diameter and a monitor volume control. 


			b.	An easy to read VU meter with illuminated scale and VU meter calibrating control.


			c.	A channel selector switch with six positions:  Off, (1, 2, 3, 4, and 5) which shall connect the monitor speaker and VU meter to the selected channel.


		5.	Provide and install in the central equipment cabinet a master AC power control panel.  The master AC control panel shall have:


			a.	A master "ON - OFF" switch for all of the input power to the central equipment cabinent.


			b.	A pilot light associated with the master "ON - OFF" switch.


	G.	AM/FM Tuners:


		1.	Tuning Range 


				AM:  540-1600 KHz 


				FM:  88-108 MHz


		2.	Frequency Response 


				AM:  50-5,000 Hz plus or minus 1 dB 


				FM:  50-10,000 Hz plus or minus 1 dB


		3.	Selectivity 


				AM:  30 dB or higher 


				FM:  60 dB or higher


		4.	Sensitivity


				AM:  200 Microvolts for 20 dB S/N Ratio


				FM:  2.0 Microvolts or lower


		5.	Signal-to-Noise


				AM:  40 dB or higher


				FM:  60 dB or higher


		6.	Bandwidth 


				AM:  7.5 KHz 


				FM:  400 KHz


		7.	Rated Output:  1.5 Volts RMS minimum at full gain.


		8.	Distortion:  FM less than 1 percent at rated output.


		9.	On-off switch with pilot light.


		10.	AM-FM selector switch.


		11.	Digital tuning control and readout.


		12.	Gain control, if not on preamplifier.


		13.	Audio jacks, microphone input and audio tape deck input.


		14.	Antenna terminal strip.


		15.	Automatic frequency control with cut-off switch.


		16.	Shall supply signals to the associated power amplifier at low level, high impedance.


	H.	Power Amplifiers:


		1.	Frequency Response:  A minimum of 45 to 15,000 Hz Plusor minus 1 dB.


		2.	Maximum Hum and Noise:  80 dB Below Rated Output


		3.	Rated Output:  Minimum of 125 percent of power onsumed by associated speakers.


		4.	Input for Rated Output:  1.0 Volts.


		5.	Total Harmonic Distortion (THD):  0.5 percent maximum at rated output.


		6.	Output Level:  25 and 70 volt options on the power amplifier.


		7.	Regulation:


		8.	"ON" - "OFF" switch with pilot light.


		9.	Master gain control or input level adjustment.


		10.	AC input and audio output overload circuit protection.


		11.	Operate from an input voltage of 105 to 130 volts.


	I.	Master Control Clock:


		1.	Shall be mounted in the central equipment cabinet.


		2.	Shall energize and de-energize the master AC power control panel.


		3.	Shall be microprocessor based and have a control for unauthorized data entry.


		4.	Shall have a digital readout and quartz crystal controlled time base.


		5.	Shall have a battery backup to maintain normal operation in the event of an AC power failure for a minimum of three days.


		6.	Shall have an external audible alarm function to annunciate an AC power failure.


	J.	Speakers, Wall/Ceiling:


		1.	Speakers shall be minimum, 200 mm (8-inch) cone type, with a minimum 128 g (4.5 ounce) ceramic or 113 g (4 ounce) alnico magnet.


		2.	Frequency response shall be 45 to 15,000 Hz, minimum.


		3.	Power rating shall be 10 watts minimum, RMS.


		4.	Each speaker shall be equipped with a means of adjusting the output level over the rated speaker range so as to provide an appropriate audio level in the area in which installed.  This adjustment may be accomplished through the use of taps on the output transformer.  If this method is used, as a minimum, provide taps with ratings of 1/2, 1, 2, and 4 watts.


		5.	Install the speakers as shown on the drawings.


		6.	All corridor speaker baffles shall be ceiling or wall mounted and shall match the color of the adjacent surfaces. Wall mounting is permissible on concrete or plaster ceilings.


		7.	Ceiling speaker backboxes shall be flush type and attached by suitable metal bars or panels which shall span "T BAR" supports in drop ceilings. 


		8.	Program selector switch and volume control assemblies for use with speakers: 


			a.	Mount components on a common wall plate at the factory. 


			b.	Wall plates shall be satin stainless steel. 


			c.	Selector switches shall have the following features:


				1)	Enable selection of the program channels for the respective speakers.


				2)	5 positions: Channels 1, 2, 3, 4 and OFF.


				3)	2 poles for each channel.


				4)	A control knob.


				5)	A positive stop for each position. 


			d.	Volume controls shall be wire wound, continuous rotation type,   constant impedance type with control knobs. 


PART 3 - EXECUTION 


3.1	INSTALLATION


	A.	The Contractor shall install all equipment and systems in a manner which complies with the National Electrical Code (NEC) - Article 517, accepted industry standards of good practice, the requirements of this specification (reference paragraph 1.4.E.1) and in a manner which does not constitute a safety hazard.


	B.	The Contractor shall insure that all installation personnel understand all the requirements of this specification.


	C.	At the final inspection a factory certificated representative of the manufacturer of the radio entertainment distribution system shall perform the tests in Section 3.4 Field Quality Assurance.  The representative shall demonstrate that the system functions properly in every respect in the presence of a VA respresentative.


	D.	Install suitable filters, traps, and pads for minimizing interference and for balancing the amplifiers and distribution system.


	E.	Connect all passive equipment according to the manufacturer's specification to insure correct termination, isolation impedance match, and signal level balance at each outlet.


	F.	Antenna Installation:


		1.	Mount the antennas on masts which are attached to building walls, penthouse walls or other solid structures of buildings.


		2.	For building and penthouse walls, attached masts with a minimum of 3 brackets spaced at a minimum of 450 mm (18-inch) intervals.


		3.	Fasten the mounting brackets with lag bolts or expansion anchors. Attachments to mortar or grout joints shall not be permitted.  Securely tighten the mounting hardware, antennas hardware and terminals.  Then, apply thick coats of silicone compound to the connectors.


		4.	Do not mount the antennas or the antenna masts directly on the roofs of buildings or penthouses.


		5.	Orient the antennas to insure optimum signal-to-noise ratio, 40 dB minimum.


	G.	Central Equipment Cabinet(s):


		1.	Cables shall enter and exit the equipment cabinet(s) in such a manner that all doors shall open and close without removing or disturbing the cables.


		2.	Arrange the equipment in the equipment cabinet close to the operator's normal position to facilitate operation by handicapped people.


		3.	All external wiring shall terminate at suitable, heavy duty, pressure type, terminal blocks or keyed cable connections.


		4.	Install the wiring within the equipment cabinet in multi-conductor cables with neatly harnessed runs.


		5.	Label the equipment, wiring terminals and wires clearly and permanently.


		6.	Install the equipment cabinet not less than 450 mm (18 inches) from the wall (front and rear doors must allow for full opening of the doors).


3.2	GROUNDING


	A.	The Contractor shall ground all Contractor installed equipment in accordance with Section 16450, GROUNDING and NEC, to eliminate all shock hazards and to minimize all ground loops, common mode returns, noise pickup, crosstalk, or other interferences.


	B.	Install lightning arrestors and grounding in accordance with the NEC.


	C.	Ground wires for equipment shall be not less than No. 12 AWG insulated copper wire color identified green.


3.3	SYSTEM WIRING


	A.	All cabling shall be installed in raceway.  See Section 16111, CONDUIT SYSTEMS.  Exception, where raceway has not been provided for designated drops to rooms.


	B.	The Contractor shall employ the latest NFPA 70 installation practices and materials.  Wiring and cables shall comply with Section 16127, CABLES, LOW VOLTAGE (600 Volts and Below).


	C.	AC power shall be run separately from the communications signal cables.  See Section 16127, CABLES, LOW VOLTAGE (600 Volts and Below).


	D.	Grommets/bushings shall be provided to protect cabling penetrating through counter or wall openings.


	E.	Coaxial cables to the antenna shall be installed in suitable weatherheads.


	F.	All cable runs shall be splice-free.


	G.	All cable junctions and taps shall be easily accessible.


	H.	Install cables and fasten without causing sharp bends or rubbing of the cables against sharp edges.  Fasten cables together with hardware which will not damage or distort them. 


	I.	Label cables with permanent markers at the terminals of electronic and passive equipment.  The lettering on the cables shall correspond with the lettering on the installation diagrams.


	J.	Connect all of the branch circuits which supply power to the system to a single panelboard and clearly indicate on the directory in the panelboard the circuits that supply power to the "RED" system.


	K.	Furnish and install a 120 volt AC branch circuit, wired to a separate breaker, from the power panel to each equipment cabinent, in accordance with the National Electrical Code.


	L.	Install one power panel with a single switch in the central equipment cabinet to control all AC power distribution throughout the central equipment.


	M.	The central equipment cabinet power distribution system shall provide electrical outlets, appropriately spaced, to accommodate the AC power cords of each rack mounted item of equipment. "Cube-tap" adapters to combine component AC cords into a single outlet are unacceptable.


3.4	FIELD QUALITY ASSURANCE


	A.	System Pretest: 


		1.	Upon completing installation of the entire system the Contractor shall align and balance the system and perform complete system pretesting.  After pretesting and only after pretesting, the system shall be formally tested in the presence of a Government representative. 


		2.	During the system pretest, the Contractor shall verify that the system is installed properly, is fully operational and meets all the system performance requirements of the specification.


	B.	Acceptance Testing:  The Contractor shall notify the Resident Engineer in writing seven days after the pretest has been completed and 30 days prior to the date acceptance testing is expected to begin.  The system shall be tested in accordance with paragraph 3.4.2 in the presence of a Government Representative.  The Contractor shall verify that the total system meets all of the requirements of the specification and complies with all appropriate standards listed in this specification.


3.5	TRAINING


	A.	Furnish the services of a factory-trained engineer or technician for four eight hour periods to instruct Department of Veterans Affairs Medical Center maintenance personnel.  Instruction shall include corrective and preventive maintenance of the radio entertainment equipment.  Training will be scheduled at the convenience of the VAMC, Chief Engineering Service at any time during the guarantee period services.  (Reference paragraph 1.5.a).


	B.	Also, furnish the services of a trained engineer or technician, familiar with the functions and operation of the equipment, for two eight hour periods to train personnel.  Instructions shall be provided for staff personnel in each area where the new system is installed under this contract.  When multiple areas are involved, classes will be grouped.  Periods of training shall be coordinated with the Medical Center to ensure all shifts receive the required training.  Each session shall include instructions utilizing "hands-on" operation of the radio entertainment equipment.
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