((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)
SECTION 16801 ()
CAFETERIA SOUND SYSTEM (Elementary)
(EQUIPMENT QUANTITIES MAY VARY DEPENDING ON ACTUAL FLOOR/SEATING PLAN)
GENERAL
DESCRIPTION OF WORK
Provide the work as described herein by one (1) firm.
Provide the work complete and the system fully operational as shown and described herein.
Read and use the specifications and drawings together. System features which are mentioned in the one are not necessarily shown in the other. In the case of a conflict between the drawings and the specifications, the interpretation of School Board Broward County (SBBC) governs.
Electrical conduit, wiring and receptacle boxes for electrical power to sound equipment and conduit and standard electrical boxes, including terminal cabinets, for the sound system and other communications systems are to be provided by the electrical contractor. (Refer to the sound systems riser diagrams.)
QUALITY ASSURANCE
Conform under provisions of Section 01430, “Quality Assurance”.
Contractors Qualifications:
The work of this section will be contracted to a single firm, referred to as the contractor, for undivided responsibility.
The contractor must be experienced in the installation of professional sound system and have completed within the past five (5) years at least five (5) sound system projects of size and scope comparable to the project described herein.	
The contractor must have capabilities and in-house facilities for installation, shop fabrication, and repair service of professional sound systems.
Minimum Performance Requirements:
To meet the minimum performance requirements, the contractor is responsible for:
Each components conformance with the manufacturer's published specifications and other requirements as stated herein.
Detailed checking of each item of equipment provided, each portion of the installation, and of the complete installation to find and remedy any defects therein.
Setting the system gain structure, including adjustments of equalizers, peak limiters, signal processors and amplifier gain controls and, under the direction of 	School Board of Broward County, making the final adjustments of these items and, if so directed resetting loudspeaker levels and providing additional field assembled resistive pads and resistor-capacitor equalizers.
Applicable Standards and Codes:
In addition to all applicable local and state codes, provide the work under provisions of the latest revisions of all applicable standards and specifications of the following:
NAB - National Association of Broadcasters
UL  - Underwriters Laboratories
EIA - Electrical Industries Association
NEC - National Electrical Code
Final Acceptance:
Final acceptance will be contingent upon issuance by the Project Consultant of a letter of acceptance stating that the work has been completed and is under provisions of the contract documents.
Manufacturers' Qualifications:
Design and market all electronic products by the manufacturer for application in professional sound, amplifying, reproduction and recording.
Acceptable manufacturers of the equipment are those given in paragraph 2.03, herein. 
SUBMITTALS
Submit under provisions of Section 01330, “Submittal Procedures”.	
Contractors Qualifications Statement:
Ten (10) days after award of contract, contractor to submit for approval, brochures bound in flexible binders containing a statement of the contractor qualifications. As a minimum, this submittal includes the following:
A list of sound systems of comparable size and scope to that described herein for the School Board of Broward County, completed by the contractor in the last five (5) years. Show project name and address, year of completion and the name and telephone number of a person to contact who is a representative of the owner.
A personal resume of formal education and experience of the qualified project manager who would direct the work.
A description of the contractor's capabilities and facilities for rack assembly, shop fabrication, repairing and servicing of sound systems.
Provide copy of prequalification certificate as provided by the School Board of Broward County.	
Shop Drawing Submittals:
The contractor: make the following shop drawing submittals:
Complete list of equipment for the systems, including that required for items, which are to be fabricated by the contractor.
Complete set of detailed technical descriptions describing and illustrating all components and materials not included by manufacturer and model number in paragraph 2.03, herein.
Complete set of shop drawings of items, which are to be fabricated by the Contractor and which the contractor intends to fabricate or has fabricated, including, but not limited to, the custom panels and receptacle plates.
The shop drawings: of suitable scale for use for fabrication. They show materials, finishes and panels/control markings.
One-line block diagrams showing exactly the manner in which the contractor proposes to install the system. Show all switches, modifications to equipment, relay and control circuits. Show all equipment apparatus items, which are required for realization of the functions described in paragraph 3.01, herein.
Ensure the data furnished by the contractor is sufficient to enable the School Board of Broward County to determine whether or not the installation the contractor proposes to furnish complies with the requirements of this specification, and whether or not the contractor's organization is qualified by experience, and by capability of personnel, to execute the work described herein shall be included with submittal.
Closeout Documents:
Prior to final acceptance the contractor submits the following:	
Test reports as specified herein. These are required before final inspection and checkout can be scheduled.
Documentation, as specified herein.
Written guarantee, as specified herein.
GUARANTEE
Provide a written one (1) year guarantee, signed by the contractor, due on the date of the final acceptance.
Include the following provisions:
Guarantee all equipment and the installation to be free of faulty workmanship.
Guarantee all components, including solid-state devices, to be free of defects for a period of one (1) year from the date of final acceptance.
SERVICE
Replace defective materials and repair faulty workmanship within 48 hours of discovery at no cost to the Owner during the period of guarantee.
At no additional charge, provide maintenance service for a period of one (1) year after final acceptance of the installation. This service consists of at least one (1) visit at six (6) months one (1) visit at eleven (11) months after final acceptance for checking the equipment and making any necessary adjustments.
If, during the guarantee period, any component is out of service for more then one (1) week due to unavailability of parts or service, supply and install an identical new component. If an identical component is not available, substitute equivalent equipment, but only with the approval of the Owner. 
SUBSTITUTIONS
Conform under provisions of Section 01630, “Product Substitution Procedures”.
PRODUCTS
GENERAL
All materials, equipment and apparatus shall be new and of the latest design or model offered for sale by the manufacturer.   
Principle items of equipment and apparatus are identified herein by manufacturer.
For all items which are identified by part number and manufacturer, the most recent performance specification which are published and the most recent manufacturers data sheets available at the time of bidding this contract, are applicable to the present work as though fully written out herein. 
For those items, which are not identified by part number and manufacturer, the contractor may select items, which conform to the function and technical specification. For all such items, the contractor will submit for approval all technical data, which is available from the supplier or manufacturer.   
Acceptability for use in the system: determined by the (SBBC) representative and his consultant. Install such items only after receipt of written approval from the (SBBC) representative.   
BASIS OF BID
Base all proposals on materials, equipment and installation as herein specified. All pre-qualified manufacturers and installers (see paragraph below) are required to submit an itemized list of any and all deviations and exemptions to the specification to the (SBBC) representative, plus a list of at least five (5) working installation similar in nature that have been installed by them for the School Board of Broward County. The decision by the (SBBC) representative and his consultant with respect to the deviations and exemptions are final.
COMPONENT LIST
Auditorium Sound System: Include, but not limited to, the items indicated in the sound system block diagram, riser diagrams, drawings and the following equipment list.
Microphones and Accessories:
Per plans and educational specifications SP2-D3F One gang microphone input plate with two (2) female XLR receptacles.
Six (6) MX202BP/C Shure microphones. Install as shown on plans.
Two (2) SM58LC Shure microphones. Turnover to owner.
Two (2) SM57LC Shure microphones. Turn over to owner.
Two (2) PCC-160 Crown microphones. Turn over to owner.
Six (6) LZ-25 Horizon 25 foot microphone cables. Turn over to owner.
Four (4) MS-12CE Atlas/Sound microphone floor stands.(equivalent by Ultimate Support) Turn over to owner.
Two (2) PB21XE Atlas/Sound microphone boom arms.(equivalent by Ultimate Support) Turn over to owner.
Per plans and educational specifications SP2 Horizon one gang monitor speaker plate with 2 1/4 inch jacks.
Per plans and educational specifications SP2-D3M Horizon one gang IC plate with 2 male XLR receptacles.
One (1) PPA-350-PRO William Sound Hearing Assistance System. Quantity of receivers as per 3.1.B below.(equivalent by Listen or Telex)
One (1) 5800-series TOA Handheld UHF Diversity Wireless Microphone System.(equivalent by Sabine, Shure, Sennheiser)
One (1) 5800-series TOA Lapel UHF Diversity Wireless Microphone system.(equivalent by Sabine, Shure, Sennheiser)
One (1) WD-4800 TOA Diversity Antenna Distributor for up to four (4) UHF wireless systems as listed above. Include proper remote wall mount antennas and rack mount accessories as required.(equivalent by Sabine, Shure, Sennheiser)
2.	Main Equipment Rack:
One (1) 1604VLZ3 Mackie 16 channel stereo mixing console (rack mounted).(equivalent by Yamaha or Soundcraft)
One (1) DN-C615 Denon single disc CD player (equivalent by Marantz)
One (1) NAV240 Sabine Digital Processor for all signal processing functions.(Main, Monitor, Delay)(equivalent by Ashley, Shure, DBX)
One (1) CTs-600 stereo power amplifier.(Main, Monitor Speakers) (equivalent by QSC, Yamaha)
One (1) 235-18 Atlas/Sound floor mounted equipment cabinet with locking front door and vent panels as required to fill unused space. Provide on casters. (equivalent by Middle Atlantic, Lowell)
One SD4-4 Atlas Sound storage drawer (equivalent by Middle Atlantic, Lowell) 
One (1) ECS-3 Atlas Sound 15 AMP on-off power strip/ sequencer with surge suppression.(equivalent by Middle Atlantic, Lowell)
One (1) ECM-20SH Atlas Sound 20 AMP power module. (equivalent by Middle Atlantic, Lowell)
One (1) P906MK2 Power Amplifier (common area ceiling speakers)(equivalent by Atlas Sound, Crown).
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Speakers:
Per plans CM-EZ-II-WH Soundtube Main Dining Ceiling Speakers.(equivalent by TOA, Atlas Sound)
Two (2) CM1001d-T-WH Soundtube Main Dining Subwoofer Ceiling Speakers. (equivalent by TOA, Atlas Sound)
Two (2) C15M-CA Yamaha stage monitors.(equivalent by JBL)
Two (2) 14-30 Horizon portable monitor speaker cables, 30’.
Per Plans SD72W Atlas/Sound Ceiling Speaker Assembly (dressing rooms, etc.)
Per Plans 95/96-8 Atlas/Sound Speaker Backbox, type required as per type of application. Include support structure as required.
Per Plans AT-10 Atlas/Sound Volume Control.                              
EQUIPMENT PERFORMANCE SPECIFICATIONS
The performance specifications for all components: as published in the most recent manufacturer's data sheets available at the time of bidding this contract and be applicable to the present work as though fully given herein.
WIRING AND CONDUCTORS
Install microphone, line level, and intercom cable in separate conduits; West Penn model number 291.
Loudspeaker cable: West Penn model 224 for distributed ceiling speakers unless otherwise indicated on the block diagram.
EXECUTION
SYSTEM DESCRIPTION AND FUNCTIONS
The cafeteria system is based on a 16 channel mixing console used for most functions.	
A hearing assistance system transmitter will allow wireless reception of the program material through the use of pocket type receiver. A minimum of 4 percent of the room seating capacity will be used to determine the quantity of the receivers to be required.
The system shall be provided with required circuitry to interrupt power in the event of a fire alarm activation.
The system shall be provided with the required circuitry to override program material when an intercom emergency all-page is activated.  
FABRICATION
Designation/Engraving:
Provide all equipment controls, receptacles and all indicators with, unless otherwise noted, permanently engraved or silk screened, fully descriptive identification labels. The resolution of silk-screened label: not less then 90,000-dots/square inch.
The word "engraved" means that the identification is engraved into the indicating panel, 	plate or control surface.
Provide all engraving with 5/32-inch high characters, unless otherwise noted, and filled with engravers enamel or with laminated engravers plastic.
Receptacle Plates:
Receptacles: screwed, bolted, or flush riveted to the plate.
Plates (if required): engraved to indicate function and circuit of the receptacle.	
Terminals and Terminations:
Microphone cables: not spliced or otherwise interrupted from termination to termination. Provide all cables with visible identifying markers on each end.
Wiring in terminal cabinets: tied or clamped neatly to backboards or cable forms.
Terminals, unless otherwise specified, be of one of the following types:
Wire wrapped terminal blocks.
Barrier strip with screw terminals.
Each terminal: Provide a legible marked identification strip.
Structural Assemblies:
Fabricate items of structural steel under provisions of AISC specifications and as indicated on final shop drawings.
Provide as required high-strength threaded fasteners for bolted connections and comply with AWS code for procedures, appearance and quality of welds and for methods used in correcting welding work.
Provide holes required for securing components or assemblies to structural steel framing and for passage of other components through steel framing members as shown on final shop drawings. Cut, drill or punch holes perpendicular to metal surfaces. Do not flame cut holes or enlarge holes by burning.
In fabricating metal brackets and other steel components requiring bends, the radius of the bend: not less then three times the thickness of the steel being bent.	
INSTALLATION
Supply completely assembled and fully shop tested racks with all internal wiring completed as required to provide a complete system, to the extent that such items are not provided by others.
Secure equipment firmly in place, including loudspeakers, amplifiers and cables. Make fastenings and supports adequate to support their loads with a safety factor of three.
Install work neatly, with boxes, equipment, etc., plumb and square. Keep the job adequately staffed at all times. Designate a field supervisor to be present on the job site and in reasonable charge during all phases of installation and checkout. Maintain the same supervisor throughout the execution of the work unless circumstances beyond the control of the contractor intervene. Install the system in cooperation with other trades in order to achieve coordinated progress and satisfactory final results. Watch for conflicts of work with other trades on the job. Execute with out claim for extra payment, moderate moves or changes as are necessary to accommodate other equipment or preserve symmetry and pleasing appearance.
Locate all apparatus requiring adjustments, cleaning or similar attention so that it will be accessible.
All supporting structures and Enclosures supplied by the contractor, not having a standard paint finish, shall be painted as directed by the Owner.
Color and finish of blank panels and custom assembly panels: match adjacent equipment panels to the extent possible.
Clearly, logically and permanently mark switches, connectors, jacks, relays, receptacles, cables and cable terminations.
Etch, engrave, silk screen or apply in a similar permanent manner all legends and marking on all custom panels and receptacle plates. 
The equipment specified herein is designed for operation in environments of normal humidity, dust and temperature. The contractor should avoid installing equipment where extreme environmental conditions can occur and be responsible for protection of equipment and related wiring from such conditions.
The contractor: take precautions to prevent electromagnetic and electrostatic hum. install the equipment to provide safe operation. Provide ventilation as required to maintain equipment within the manufacturers specified temperature limits.
Provide all cables necessary for interconnection of permanently mounted equipment. Use termination required to achieve full function of equipment as specified herein.
Exercise care in wiring, to avoid damage to the cables and to equipment. Make all joints and connections with rosin-core solder. Execute all wiring in strict adherence to standard broadcast procedures.
Run lines in separate metallic conduit for microphone level circuits (up to -20dBm), line level circuits (up to -30dBm), loudspeaker circuits (above +30dBm) and power circuits. Ground  power circuits with heavy wire to the power system ground. Use only cables, which are insulated from the conduit and from each other for the entire length. Connect conduits mechanically and electrically to the sound system ground point. Do not splice lines in conduit.
Ground audio cable shields only at power amplifier inputs. Terminate shields at the "floating" end with insulating collars or heat shrinks tubing. Preserve continuity of shields at connecting points. Connect all audio grounds in the system to a common point and the racks to a building earth cable for DC resistance of less then 0.1 ohm. For example a ground rum of 15 feet use a no. 8 AWG conductor. Run ground conductor in conduit.
The contractor: coordinate all sound equipment connections, panels and control locations with the Owner prior to installation.
On completion, remove all rubbish and unused materials from the premises and clean the premises and all equipment where dirtied by removing all dirt, dust, stains and fingerprints.
TESTING
Instrumentation:
The contractor: provide the following test equipment for use during initial testing and adjustments and during acceptance and final adjustments of the system.	
Sound Level Meter: meet ANSI S1.4 specifications of sound level meters.
Filter Set: One-third-octave band filter set meeting ANSI S1.11 specifications.
Sine Wave Generator: Continuously variable from 20 Hz. to 20,000 Hz within plus or minus 1dB with less than 0.5 percent THD.
Impedance ORD Bridge: At least 250 and 1,000 HZ and a range of 0 - 1,000 ohms.
Audio Oscilloscope: With at least 5 Mhz/bandwidth and external horizontal inputs. Sensitivity of 10 mV/division or less.
Distortion Analyzer: tunable 1/10 octave band wave analyzer allowing readings down to 1 percent of the fundamental for measuring THD, hun amplitude and noise spectrum shape.
Real-time Analyzer: One-third-octave band real-time analyzer meeting specifications at ANSI s1.4 and 1.11.
Pink Noise Generator: produce at least 1 volt RMS of pink noise.
Ac Voltmeter: With frequency response of plus or minus Db from 20 to 20,000 Hz., 0.0001 volt to minimum input impedance of 0.1 megohm.
Other: All required to conduct tests, equipment set-up and check-outs delineating in this specification.
Electrical/Electronic Tests:
At the job site the contractor performs all tests and measurements as specified. The contractor: provide equipment necessary to perform these tests and be prepared to repeat any or all test as may be directed by the (SBBC) representative during the period of final inspection and check-out. Furthermore, the contractor shall be prepared to perform work required to modify the performance of the system under provisions of the specifications.
General Inspection and Adjustments: Measure and subsequently document that all individual components are performing in accordance with each manufacturers published specifications. Specifically, examine frequency response, total harmonic distortion, and signal-to-noise ratio. Replace any component found to defective. Calibrate, align and equalize all meter, tape recorder heads and record and play back equipment.
Loudspeaker Line Impedance: Measure the impedance resistance of each loudspeaker line leaving the sound equipment racks with the line disconnected from its normal driving source. Maintain values within plus or minus 10 percent of the value calculated for that circuit based upon the parallel impedance’s of the loudspeakers connected plus the resistance of the loudspeakers. Measure full-range loudspeakers impedance.
Hum and Noise Level: Measure the hum and noise level of the overall system. Adjust gain controls for optimum signal-to-noise ratio. The adjustments shall also be such that full amplifier output would be achieved with an input 0 dBm. Terminate inputs with shielded resistors of 600 ohms for these measurements. Disconnect the loudspeaker lines and terminate the power amplifier outputs with power resistors for	these measurements. The load resistors: match the rated load impedance and output power of the amplifiers.
Power Outputs And Signal Adjustments: Measure the electrical distortion of the overall system. Adjust gain controls as for the hum and noise level test. Set variable equalizers for flat response. Apply, 1,000 Hz. sine wave signal at the input tested, at a level required to produce a full amplifier output. Use a distortion analyzer to measure the output level and total harmonic distortion of the amplification equipment. Make all measurements with load actually incurred in the system operation. Power amplifier loads: resistors equal to the nominal impedance of the output used in the system.
Freedom From Parasitic Oscillation and Radio-Frequency Pickup: Check to ensure 	that the system is free from spurious oscillation and radio frequency pickup, both in the absence of any audio signal and also when the system is driven to its full output at 100 Hz. Employ an oscilloscope as specified.
Loudspeaker Phasing: Perform phasing checks of loudspeaker lines by means of a DC source at one end of each line and a voltmeter at the other end. Phase all loudspeaker lines identically with respect to color-coding.
Freedom From Buzzes, Rattles, and Objectionable Distortion: Apply a slow sine wave sweep from 50 to 5,000 Hz. at a level 6 dB below rated power amplifier output voltage. Listen carefully for buzzes, rattles and objectional distortion. Correct any causes of these defects, unless the cause is clearly outside the amplification equipment, in which case the cause be brought to the attention of the Project Consultant.
Gain Control Settings: Establish tentative normal settings for all gain controls. Adjust all gain controls on rack-mounted equipment for optimum signal-to-noise ratio and signal balance. Settings may require further adjustments by the contractor as a result of testing by the Project Consultant. After final gain and attenuator settings have been established, mark all control settings with an adhesive indicator dot or arrow.
Freedom From Switching Transient Noise: Operate all control Switches and relays while listening for clicks and pops in the system outputs. Eliminate any found.
Listening Test: Listen to normal material to be sure that there are no remaining defects.
Acoustical Tests:
Make all necessary adjustments to ensure proper operation of the system.
The overall space acoustical frequency response within each area served: within the limits given below. Test signals: broadband "pink" noise applied to any system input. Measurements: made using a 1/3 octave band filters on ANSI preferred frequencies.
Throughout the coverage area of the system, amplified levels: not vary more then plus or minus 3 Db as measured using an octave band of "pink" noise centered at 4000 Hz. as the test signal.
Measurements of system performance will be made using a calibrated ANSI s1.4, type 1 sound level meter set for slow meter damping and flat response. The microphone: positioned 4 feet within the area being served by the system. With all interior finishes and furnishing, in place, and the system gain be set to provide octave band levels at least 10 dB above background noise levels in any octave band at the measuring locations for these tests.
Reports:
Upon completion of the above tests and any necessary adjustments, submit two (2) copies of a written report presenting test results, including numerical values where necessary, for review by the (SBBC) representative and his consultant. Prior to acceptance testing, written certification that the installation conforms to the requirements stated herein, and is complete in all respects, and is ready for inspection, testing and final tuning is required.
DEMONSTRATION
General:
Upon approval of the test report by the (SBBC) representative, and at a time established by him, demonstrate the operation of each major component of the system and of complete installation. After the demonstration, assist as required in the following acceptance tests:
Listening Tests: These tests may include speech intelligibility survey and subjective aural evaluations by observers at various positions under various operating conditions, using live speech and recorded music material.
Equipment Tests: Any measurement of frequency response, distortion, noise or other characteristics and any operational tests deemed necessary may be preformed on any item or group of items to determine conformity with these requirements.
If the need for adjustment or modification becomes evident during demonstration and testing, continue working until the installation operates fully in accordance with the requirements of this specification.
Maintenance Information:
The contractor: provide technical information for all electronic apparatus, including but not limited to schematic diagrams and parts list, manufacturers installation instructions, operating instruction and technical specifications.
Contractor submittal: include all shop drawings prepared and used by the contractor, and those, which were not required to be submitted for approval. This includes, but not be limited to, wiring diagrams, schedules for identification of building wiring and installation details useful to the maintenance technicians.
Instruction Manuals:
Provide five (5) copies of an instruction manual containing the following:
Table of contents.
Instructions for operating the system in all modes of operation and for fulfilling all functional requirements.
Lists of settings and adjustments for semi fixed controls.
Manufacturer's sheets of technical specifications, operating instructions and service information arranged alphabetically by manufacturer and then by model number.
Detailed wiring diagrams and a simplified one-line diagram. 
TRAINING AND INSTRUCTION
Provide a minimum of four (4) hours of training by the contractor to the Owner, at a time mutually agreed upon between the owner and the contractor. The contractor: notify the Owner of date and time established for training and instruction.
Provide training and instruction in the presence of the Owner, however, this condition may be waived at the at his discretion.
During the training, give the participants opportunities for hands-on experience with operating the controls. Provide visible and audible demonstrations using the systems themselves as aids. Personnel for instruction and training: designated by the Owner.
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