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PART 1 – GENERAL
1.1 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:
1. Division 27 Section Basic Specialty Systems Requirements and Division 27 Section Structured Cabling.
2. Section 27 05 10.01 Appendix A Matrix Responsibilities
1.2 SCOPE OF WORK
A. Provide the equipment specified for each location identified on the drawings. It is the intent that this Contractor would be responsible for complete and working systems whether ancillary devices/components are included in this specification or not.
B. It is the intent of this specification to have the conduit installed by Division 26 Contractor. This Contractor shall provide cabling, devices, installation and testing. Prior to submission of shop drawings, this Contractor shall verify room numbers and system types required in each room.
C. Contractor shall provide equipment, cable, labor, programming/configuration and any incidental material required for installation. Upon completion of installation, the Contractor shall test all cables.
D. The work performed under this specification shall be of good quality and performed in a professional manner. In this context, good quality means the work shall meet industry technical standards and quality of appearance. The Owner/Engineer reserves the right to reject all or a portion of the work performed, either on technical or aesthetic grounds.
E. Coordinate all requirements with other trades prior to submitting shop drawings.
F. The Contractor shall provide a detailed breakdown of the equipment and labor costs associated with the bid. Detailed shall mean line-item costs for equipment and the hourly cost and hours associated with that equipment. This document shall be provided to the Engineer at submission of bid.
1.3 UNIT PRICING
A. Within the bid, the Contractor shall carry an allowance for the purchase and installation of the equipment, as described within this specification section. However, prior to purchase of the equipment during construction, this Contractor shall verify with the Owner/Engineer that the specified equipment is still the intended equipment to be installed. If the equipment is to be different than that specified, this Contractor shall utilize the associated GMP allowance for purchase and installation of the revised equipment.
B. Additionally, the Contractor shall provide unit pricing for the addition or deletion of the identified equipment. The unit pricing shall be valid throughout the construction duration and may be acted on at the Owner’s discretion.
1.4       APPLICABLE STANDARDS (USE MOST CURRENT VERSION) 
A. National Electric Code (NEC)
B. Electronic Industry Association (ANSI/EIA/TIA)
C. National Electrical Manufacturers Association (NEMA)
D. Underwriters’ Laboratories (UL)
E. TAA, RoHS, TUV and FCC.
1.5 CONTRACTOR QUALIFICATIONS
A. The installing Contractor shall be able to submit proof that they meet the following qualifications upon request from the Engineer.
1. Performance history: the Contractor must have successfully performed at least five local projects of similar scope and size within five years of the date of this bid in the local area. If requested by the Engineer, proof of performance shall be in the form of reference sheets which shall include a brief description of the project, the beginning and ending contract price, the project foreman or superintendent's name and the name, address and telephone number of a project contact. The superintendent proposed for the project shall have been responsible for at least two of these projects under the employment of this Contractor.
2. Time in business: the Contractor must have been in business, under the current name and in the business of installing telecommunications systems, continuously, for a period of at least five years, prior to the date of this bid.
3. Required license: the Contractor shall possess at least a State of Florida low voltage license.
4. Office location: the Contractor shall maintain a permanent office within 50 miles of the project site.
5. The Contractor shall be manufacturer certified and provide evidence of such in submittal package.
1.6 PREBID SUBSTITUTIONS AND RECORD DOCUMENTS
A. Under provisions of Division 1 and Division 27.
B. Submit any requests for substitutions or deviations prior to bid opening. Only those requests that are complete and approved by the Engineer in written addendum form shall be accepted.
1.7 SHOP DRAWING SUBMITTALS
A. Product and technical data for each piece of equipment proposed. Technical information shall include the following items.
1. Equipment cut sheets with all specifications of all cables and connectors to be used in the project. Cut sheets shall be submitted in a combined pdf with bookmarks for each product. Provide proof of manufacturer training.
2. One-line diagrams with all devices included in the systems separating power, video, audio and control. Each system shall be a different sheet.
3. User interface and faceplate color submittal. The Contractor shall prepare a separate submittal with the shape and color of all user interface plates to be approved by the Engineer or the Owner.
4. Proposed construction details for any custom fabricated items or finishes, including speaker rigging, large display mounting, etc. These details shall include dimensions, materials, finishes and colors.
5. List of any IP addresses needed for the audio-visual systems.
6. Rack elevations of all audio-visual equipment for all rooms in the project.
7. Conduit rough-in requirements of all wall and ceiling mounted devices for all equipment part of the audio-visual systems.
8. Standard service agreement contract provided by the Contractor including yearly cost.
B. Wiring diagram for the system to scale and in plan view. Include conduit sizing in accordance with documents.
C. Copy of license and manufacturer certifications.
1.8       LICENSING/OWNERSHIP
A. All licensing fees, as may be applicable, shall be included within the Contractor’s services.
B. Any project specific source code, used in this project, shall remain the exclusive property of the Owner. By accepting the contract to perform the work included in this project, the Contractor shall relinquish the right of ownership of this source code and waive any licensing fees or royalties for the use of source code by the Owner or any company authorized by the Owner to perform changes in the source code after the project is substantially completed.
PART 2 – PRODUCTS
2.1       SYSTEM SIGNALS
A. Audio systems shall have full range frequency response 100Hz to 18Khz at a level of at least 60db above the ambient noise floor with a Total Harmonic Distortion (THD) of less than 0.5%.
B. Analog video signals through the system shall be maintained to the minimum quality requirements as follows:
1. The system shall provide a signal response of 0.7Vpp (nominal) at 300Mhz RGB, throughout the system channel for all visual content.
C. Digital video signals through the system shall be capable of delivering 1920X1080 resolutions at 24 fps from end to end.
D. Control signals through the system shall be maintained to the minimum level established by the control equipment manufacturer for the control protocol utilized. This level shall be correct at all connection points in the system.
2.2       WIRE, CABLE, CONNECTORS and ACCESSORIES
A. General: the Contractor shall provide the system components and materials necessary to properly install, support and terminate all audio-visual cabling. The Contractor shall coordinate, with the installer of the raceway system, final locations of all outlet boxes. This Contractor shall, also, provide and attach all required cable connectors.
B. Cable: the Contractor shall provide all cabling associated with and required to provide a complete, operable system in accordance with the contract documents. All cable provided by the Contractor shall be of a manufacture and quality consistent with the design intent and shall be reviewed by the Engineer prior to installation.
C. Cable signals: the following is a list of signal types and the cables that may be used for those signals:
1. Line level audio signal cable: provide one, twisted pair cable for mono signals and two twisted pair cables for stereo signals. Twisted pair cables shall be 22 AWG stranded (7X30) tinned copper conductors with overall foil shield (100% coverage) with 22 AWG stranded tinned copper drain wire.
2. Microphone level audio signal cable: provide one, twisted pair cable. Cable shall be 20 AWG stranded (7X28) tinned copper conductors, overall foil shield (100% coverage) with a 20 AWG stranded tinned copper drain wire.
3. Control cable (i.e. RS-232, RS-485 signal): provide one cable with one or two twisted pairs, 22 AWG stranded, bare copper conductors with overall aluminum/polyester foil (100% coverage) and a 24 AWG tinned copper drain wire. Pair count shall depend on manufacturer’s specifications.
4. Digital video, audio and control over twisted pair. Provide one or two cables UTP, as required by transceiver equipment manufacturer, to ensure the digital signal is transported properly up to 300’, at maximum resolution indicated in part 2.1 of this specification. As applicable, the Contractor shall provide cables in compliance with specification Section 27 13 00 and all cables part of the audio-visual systems. Color jacket for these cables shall be blue.
5. UTP Category Cables. Provide UTP category cables for all ethernet connection parts of the audio-visual systems including horizontal cables, patch cords and station cables. All cables, part of the audio-visual systems shall be included in the same warranty as all cables provided under structured cabling.
6. Speaker cable: provide two unshielded, bare, high conductivity ETP copper 16 AWG stranded conductors with overall jacket.
7. IR control signal cable. Provide one pair, unshielded twisted pair cable with 22 AWG solid copper conductors.
8. Contact closure signal cable. Provide one or more unshielded twisted pair cable with 22 AWG solid conductors. Quantity of pairs, as required by the application.
9. HDMI Cables. HDMI cables shall have the following requirements:
a. Support HDMI v2.0 with resolutions up to 2160P with 10/12-bit color depth.
b. Support HDMI v2.0 Category 2 data rates (18 Gbps.) lengths up to 7.5 meters.
c. Support HDMI v2.0 data rates up to 2.25 Gbit/sec. lengths up to 40 meters.
d. Support PC data rates up to 1.65 Gbit/sec. lengths up to 60 meters.
e. Supports PC resolutions up to 1600x1200/60 Hz and 1920x1200/60 Hz.
f. Made of AWG-22-gauge wires.
g. Triple shield for noise immunity.
h. Cable jacket shall have dual UL Ratings: UL13 (CL2) and UL758 (AWM20276) for non-plenum spaces. In plenum environments cables shall have a CL2P rating or CMP rating.
i. RoHS compliant.
j. Gold plated connectors.
D. Connectors and Plates: the Contractor shall provide connector and plates to terminate all wiring parts of the audio-visual systems, regardless of if shown or not in the design drawings. As a general guideline, the audio-visual systems installers shall follow these recommendations:
1. When custom panels or plates are required in the project, the Contractor shall submit detail drawings of all plates for approval by the design Engineer.
2. All termination of UTP Category 6 cables shall be done in accordance with the structured cabling section.
2.3 MEDIA PRODUCTION LAB VIDEO WALL
A. Refer to drawings/details for interconnection and equipment.
B. Provide video wall rated, 55″ LED backlit display with ultra narrow bezel. Provide tilt wall mounts for video wall display. Quantiles as indicated on drawings.
1. [bookmark: _Hlk531268840]Acceptable manufacturer: NEC X555UNV-TMX4P with Peerless DS-VW765- LAND mounts.
C. Provide minicomputer in rack at MDF. Provide with six USB 3.0 ports, two display port connections, one VGA video port, one LAN connection and integrated wireless. Minicomputers shall have most current Intel 4th-generation core processors. Integrate with system. Provide wireless keyboard and mouse to be located in the space.
1. Acceptable manufacturer: HP EliteDesk 800 G1 Desktop Mini Business PC, i5 with SDRAM for 16GB of RAM, vPro and VESA wall mount.
D. Provide, in required quantities, whether listed or not, software and the licenses to accomplish the video, video wall and sound functions.
E. Cable shall be installed in an aesthetical manner, as determined by the Owner/Engineer.
F. Provide sound system and control, as shown on the drawings.
G. Provide audio rack sized to house equipment.
2.4 DINING ROOM (01-120) AND MULTIPURPOSE ROOM (01-123) (ONE IN EACH ROOM)
A. Provide ceiling mount projector (x2): Epson Powerlite 1780W WXGA 3LCD (if discontinued, provide most current replacement product) in designated location and install with associated cabling or as directed by Owner prior to ordering. Refer to drawings for general location. Projector shall be located such that the projected image fills up the projection screen.
B. Projector Mount Per Projector: FSR ceiling enclosure (CB-22P) as shown on drawings. Extend pole to correct height with extension tubes for projector installation consistent with manufacturer’s requirements. Provide universal projector mount (ELPMBPJG).
C. Electrical, data and audio-visual connections to be mounted as shown on drawings with a ceiling enclosure. Projector shall be centered on the screen and measured from the front of the lens to the screen surface. Ultimately, locate ceiling projector/enclosure off the projection wall per manufacturer’s recommendation.
D. Provide the speakers and mounts for the dining room and multi-purpose room. Refer to drawings for general locations. It is intended to use the speakers for the projector and the public address system (refer to public address specification section). The Contractor shall interface the projector with the PA system.
E. Provide audio-visual controller and associated cabling. Acceptable manufacturer: C2G TruLink.
F. Interface plates, connectivity and enclosures: refer to details on drawings.
2.5 CONFERENCE ROOM (ROOM 01-102)
A. Provide under table wire management. Acceptable manufacturer: FSR WM-CMPT system.
B. Provide audio-visual controller and associated cabling. Acceptable manufacturer: C2G TruLink.
C. Refer to details on drawings for equipment and configuration.
2.6 READING ROOM STACKS (ROOM 01-202) (TWO LOCATIONS IN THIS ROOM)
A. Provide ceiling mount projectors (x2): Epson PowerLite S27 SVGA 3LCD projector, 2,700 Lumens (if discontinued, provide most current replacement product) in designated location and install associated cabling. Refer to drawings for general location. Projector shall be located such that the projected image fills up the projection screen. Provide the interconnectivity as described on the drawings.
B. Projector Mount: FSR ceiling enclosure (CB-22P) as shown on drawings. Extend pole to correct height with extension tubes for projector installation consistent with manufacturer’s requirements.
C. Electrical, data and audio-visual connections to be mounted as shown on drawings with a ceiling enclosure. Projector shall be centered on the screen and measured from the front of the lens to the screen surface. Ultimately, locate ceiling projector/enclosure off the projection wall per manufacturer’s recommendation.
D. Provide audio-visual controller and associated cabling in each location (x2). Acceptable manufacturer: C2G TruLink.
E. Refer to details on drawings for equipment and configuration.
2.7 MISCELLANEOUS EQUIPMENT
A. During the warranty period, the Contractor shall keep an extra lamp per projector at the site. For failed lamps, this Contractor shall replace the lamp in the projector and provide an additional extra lamp. At the end of the warranty period, the extra lamp per projector shall be turned over to the Owner.
B. As per the needs of the installation, miscellaneous equipment shall be required at the Contractor’s expense. It is the Contractor’s responsibility to identify and bid all miscellaneous equipment necessary to provide a complete and properly functioning system.
C. All backboards shall be factory-finished and labeled, ¾" AC grade plywood, finished on all sides with gray flame retardant paint, as manufactured by Pathway Spaces, Inc. backboard kits or preapproved equal.
PART 3 – EXECUTION
3.1 GENERAL
A. Workmanship: the Contractor shall adhere to, at a minimum, the following installation practices:
1. Securely mount equipment plumb and square in place. Where equipment is installed in cabinets, provide mounting bolts in all equipment rack fastening holes. All rack mount equipment shall be secured with security screws provided with nylon washers between bolt heads and equipment.
2. Where equipment is packaged by the manufacturer without rack mount ears or braces, as part of a regular manufacture process, the Contractor shall provide all required, accessory ears, brackets and shelves, which are necessary to properly mount the equipment within the designated cabinets and rack locations.
3. Provide appropriate ventilation panels, vents and/or fans to assure sufficient ventilation for adequate cooling of all equipment. The Contractor shall provide solutions to avoid overheating when equipment is to be installed in casework or closed lecterns.
4. The Contractor shall confirm the polarity and phasing of system components before installation. Connect to maintain uniform polarity and phasing.
5. The Contractor shall insulate all non-insulated, stranded conductors before making termination when connecting to equipment terminals.
6. Wire, wing and twist nut type connections shall not be permitted for any type of signal connection.
7. All wiring is to be free from ground loops, shorts, opens and reversals.
8. The Contractor shall neatly tie all cabling within equipment cabinets, housings and terminal cabinets with Velcro cable ties at not more than 8” intervals. Install in accordance with the latest EIA installation standards. Cable routing shall not braid or cross with other wires in parallel more than once.
9. The Contractor shall secure all cables in equipment cabinets and terminal cabinets to provide strain relief at all raceway exits in accordance with NFPA 70 including all supplements. All plugs and receptacles shall be the grounding type.
10. Connect all equipment power to surge/noise suppression outlet strips or UPS. Any control processor or equipment prone to losing programming due to power failure shall be under UPS protection.
11. Where system cables are extended through an exposed umbilical connection, the Contractor shall harness all associated cable within a common, manufactured, flexible sheath (snakeskin).
12. All racks and cabinets shall be bonded to a grounding system as required by NEC.
B. Raceways: all raceways for audio-visual devices shall have the following specifications:
1. All cables for speaker level signals, regardless of their level shall be run in separate raceways from other low voltage cables.
2. All cables for microphone level signals, regardless of their level shall be run in separate raceways from other low voltage cables.
3. Raceways for audio-visual outlets: outlets for audio-visual cables shall be composed of electrical boxes (sized for the amount of connectors) and a conduit to the nearest accessible ceiling space. All audio-visual outlet boxes shall be at least 2.5” deep.
4. All indoor rated cables can be supported with J-hooks or cable hangers above accessible ceiling spaces. J-hooks shall be spaced no longer than four feet.
C. In the option of the Engineer, work shall be of professional quality and shall not detract from the aesthetic qualities of the facility. The Contractor shall ensure that the site is clean of construction debris prior to leaving the site unsupervised at the end of every workday.
D. Labeling: any type of write on labels, handwriting on cable jackets or directly on equipment labels made with masking tape or any other type of non-approved tape are not acceptable and shall be corrected with approved labeling methods at no additional cost to the Owner. The only approved types of labels for cables and devices part of the broadband distribution system are:
1. Non-laminated thermal transfer labels printed with a high-quality thermal transfer printer.
2. Laminated thermal transfer labels printed with a high-quality thermal transfer printer.
3. Thermal transfer polyolefin tape printed with a high-quality thermal transfer printer.
4. Self-laminated dot-matrix labels printed with a high-quality dot-matrix printer.
5. Non-laminated dot-matrix labels printed with a high-quality dot-matrix printer.
6. Preprinted labels from marker books.
E. Engraving: all push buttons in user interfaces part of the audio-visual systems shall be engraved with descriptive wording of the use of the button. The Contractor shall submit and receive approval for the proposed wording in each button before doing the engraving. Failure to follow this step might cause the Contractor to replace the buttons in interfaces where the Owner is not satisfied with the wording of the label at no additional cost to the Owner. The color of the wording in the engraving shall have high contrast with the background color of the button.
F. Flat panel display installation: the Contractor shall adhere to, at a minimum, the following installation practices for flat panel displays:
1. All anchors and supports, whether prefabricated or customs, are required to mount the displays where indicated in the design drawings are in the scope of work of the Contractor.
2. All walls where flat panel displays are to be installed shall be re-enforced with sheet metal behind the drywall. The extent of the re-enforcing shall be the contour of the flat panel display to be installed and no less than twice the distance between two drywall stud frames.
3. When flat panel displays are installed inside a wall niche, the Contractor shall provide a wall mount with adjustable depth that allows the flat panel display to be installed flush with the exterior wall.
4. Power and audio-visual outlets to be installed behind flat panel displays shall use an recessed wall box (FSR PWB- 100 or approved equal box), where shown on drawings.
G. Speaker Installation: the Contractor shall adhere to, at a minimum, the following installation practices for speakers:
1. All ceiling mounted speakers shall have a support wire tie to the building structure. Ceiling speakers shall not be supported from the ceiling grid.
2. All ceiling mounted speakers shall be installed with a backbox to prevent sound from dispersing into the plenum space and causing noise issues in adjacent rooms.
3. When ceiling speakers are mounted in fire rated partitions, the speakers shall have UL listed speaker back boxes with a fire rating that is no less than the rating of the partition.
4. All-in-wall speakers shall be installed with preconstruction brackets.
H. Millwork Openings: when audio-visual equipment, like flip tops and plates, shall be mounted in millwork. The Contractor shall provide cut out dimensions for all the audio-visual equipment listing location in the millwork where the cuttings need to be done. It is the Contractor’s responsibility to install those devices in the millwork, once the openings have been done.
I. Floor Boxes: floor boxes used for connections to lecterns shall have at least the following minimum requirements:
1. Floor boxes shall be large enough to have at least three different compartments, one for power, one for voice/data cables and one for audio-visual.
2. Each low voltage compartment shall have a separate raceway back to the accessible ceiling space.  The audio-visual compartment shall have one 1-1/2″ audio-visual conduit extended to wall mounted audio-visual box or to above ceiling. Refer to drawings.
3. There shall be no daisy chaining of audio-visual conduits between adjacent floor boxes. Floor boxes shall also allow to recessing of the connectors from the umbilical cord tied to the lectern.
4. Floor boxes shall have a recessed compartment to hold connectors.
5. Audio-visual compartments shall have termination plates and connectors for all cables coming from the accessible ceiling space. Pass through cables shall not be allowed in floor boxes. All connectors shall be properly secured to the plates in the floor box. All unused compartments shall have blank plates.
J. Structured Cabling Infrastructure: the Contractor shall adhere to the structured cabling specification section for all requirements of structured cabling components to be used as part of the audio-visual system. The structured cabling components include but are not limited to:
1. All unshielded twisted pair category cables and fiber optic cables.
2. Termination devices like termination jacks, patch panels and faceplates.
3. All UTP and fiber optics patch cords.
4. All testing procedures for category and fiber optic cables.
K. IP Addresses: all audio-visual equipment that requires an IP address shall have an IP address provided by the Owner. The Contractor shall provide a list of all IP addresses needed for the project in advance. Reprogramming of audio-visual equipment, due to unapproved addresses use by the Contractor, shall be at the Contractor’s expense.
L. DSP Processors: the Contractor shall program all audio and/or video DSP processors unless specifically noted by the Owner during the program phase of the project. DSP processors shall be programmed to include filters like high-pass filters, acoustic echo cancellation, compression/limiter, gates, mixing, level control and routing. Whenever DSP processors have a PC based user interface, it shall be programmed by the Contractor and provided for the Owner to use.
3.2 CONCRETE WORK
A. The Contractor shall be responsible to replace concrete pads, supports, piers, bases, foundations and encasements damaged from the installation of the work under this division.
3.3 PAINTING
A. Raceways, conduit supports, hangers and surface raceway, where exposed, shall be painted to match mounting surface or surrounding surfaces. Panels and equipment with damaged painted surfaces shall be refinished to previous conditions.
3.4 PENETRATIONS
A. Fire Penetrations: fire stop all fire penetrations I.A.W. published UL standards. It is the Contractor's responsibility to identify fire walls.
B. Masonry Penetrations: masonry penetrations, to install materials, shall be saw cut for square or irregular penetrations, masonry drilled for round penetrations 1" diameter or less, or core drilled for round penetrations larger than 1" diameter. Under no circumstances shall masonry penetrations be chipped or hammered.
C. Provide necessary sleeves and chases where conduits pass through walls. Wall sleeves shall be installed above ceiling and be supported on both sides of the wall with strut and beam clamps. Ream and bush both sides of sleeves.
D. Conduit penetrations entering a building from the exterior, perpendicular to the wall, shall be sealed with UV resistant silicone and shall be watertight.
E. Conduit entering the building shall be sealed with approved duct seal to prevent intrusion of gas, water, or pests from outside the building.
3.5 TESTING
A. Field Verification Step: after all audio-visual equipment has been installed onsite and the system has been programmed, the Contractor shall request one or more working sessions with the Owner and/or design engineer to verify in the field the functionality of the audio-visual systems. Some important notes about this step are:
1. This Contractor shall allocate at least 20 hours of working sessions.
2. Travel time shall not be counted as part of the working sessions.
3. This Contractor shall have different audio-visual media and sources to test all features in the audio-visual systems.
4. Physical installation of all devices shall be checked by the Owner and/or the design Engineer. Any deviations in the installation of the equipment part of the audio-visual systems from these specifications and previous meetings, shall be noted by the design Engineer in a punch list. This punch list shall be sent to this Contractor within the next five days of the meeting for immediate corrective action. One punch list shall be prepared for each room with an audio-visual system.
5. This Contractor shall prepare meeting minutes of the key decisions made during these meetings that affect the programming sequence. The approval of these meeting minutes by the Owner and design Engineer shall be accepted as approval notice of this step.
B. Final Adjustment Step: once the previous step has been approved, the Contractor shall allocate time to make any corrections to the audio-visual systems onsite based on the conclusions of the previous step. It shall be the sole responsibility of the Contractor to estimate how many effort hours are required for this step. This step does not require approval from the Owner and/or design Engineer.
C. Final Acceptance Step: once the Contractor has completed the previous step, the Contractor shall allocate time to review the complete audio-visual systems with the Owner and/or design Engineer, for compliance with this specification, previous punch list and conclusions in previous meetings and working sessions. Some important notes about this step are:
1. It is the sole responsibility of the Contractor to estimate the time allocated for this step. It is assumed that at this point in time all the features of the audio-visual systems are clear to the Owner and the Contractor so this step is just to make sure that all the features are working properly as agreed.
2. This Contractor shall have different audio-visual media and sources to test all features in the audio-visual systems.
3. The quantity of staff required to attend these meetings shall be the sole decision of the Owner.
4. The Owner and/or the design Engineer shall again check physical installation of all devices. All previously noted punch list items shall have been corrected by the Contractor.
5. Failure to complete one or more of the previously issued punch list items or failure to correct any programming changes previously noted shall revoke acceptance of the room or system being tested.
6. Final acceptance shall be granted on a room-by-room basis.
D. Data Wiring and Fiber Optic Testing: testing of UTP data wiring, copper patch cords, fiber optic cables and fiber optic patch cords shall be done as indicated in specification section 27 13 00. Testing results shall be submitted as indicated in the same specification section.
E. Test Equipment: the Contractor shall supply all testing instruments required for the equipment programming and system tests. Test equipment manufactured by Tektronix, Extron, Fluke and Wavetek shall be acceptable for use on the Project. The Contractor shall use test equipment meeting the minimum specifications, identified herein, to perform system calibrations and adjustments. The Contractor shall make available the same test equipment available, for inspection by the Engineer, during the final acceptance step.
1. Direct reading audio impedance meter:
a. Minimum of three frequencies ranging from 250Hz to 4kHz.
b. Range 1 ohm to 1M ohm.
c. 10% accuracy.
d. Direct reading of dBm across 600-ohm load.
2. Digital multimeter:
a. DC to 20kHz bandwidth.
b. 300V range.
c. 100mV resolution.
d. 10M ohms input impedance.
e. DC resistance to 0.1 ohms.
3. Dual trace oscilloscope:
a. 450 MHz minimum bandwidth.
b. 1mV/cm sensitivity.
c. Dual time base capability.
4. Sine/square wave generator:
a. 5 Hz to 5 kHz bandwidth.
b. Output level of 0dBm with less than 0.5%THD.
5. Sound level meter: ANSI and IEC Type 2.
6. Digital video signal test pattern generator.
F. Signal Adjustment: the Contractor shall ensure that the following adjustments, tests and measurements, at a minimum, have been completed:
1. The system shall be measured and adjusted for optimum signal quality and minimum signal loss, to all audio and video signals, through the system channel, using appropriate test equipment and standardized testing procedures.
2. The system shall be measured and adjusted for optimum signal-to-noise ratio and maximum headroom in the system electronics.
3. The system shall be measured and adjusted to eliminate distortions or degradation of signal resulting from, but not limited to, clipping, hum, noise and RFI interference.
4. The Contractor shall check the quality of each signal, at its source and compare it against the quality of the signal at various points of its transmission through the system. This Contractor shall correct the system for any significant (the lesser of 2dB or the manufacturer’s throughput requirements) signal distortion or loss.
3.6 TRAINING
A. The Contractor shall only start the testing process after the testing procedures have been approved and after the Operation and Maintenance manuals have been completed and reviewed by the design Engineer. The Contractor shall provide the Owner with different types of training as described herein.
B. System Administration Training: the Contractor shall provide system administration training at the job site, as described below:
1. Duration of system administration training shall be indicated for each audio-visual system in the corresponding specification section.
2. Travel time shall not be counted as part of the training sessions.
3. Training shall be broken down to several sessions in different days. Each session shall be no longer than six hours. The number of sessions shall be indicated for each audio-visual system in the corresponding specification section.
4. The objective of the system administration training shall be to properly operate, trouble shoot, calibrate and perform specific field repairs to audio-visual equipment.
5. Field repair and calibration training shall be limited to those repairs noted by the manufacturer of the equipment as field repairs done by non-factory trained personnel.
6. Training shall be done at the job site with all the equipment operational after final acceptance.
7. Training shall be limited to a maximum of five attendees per session.
8. Operation and Maintenance manuals shall be delivered at the beginning of these sessions.
C. User Training: the Contractor shall provide user training at the job site, as described below:
1. Duration of user training shall be indicated for each audio-visual system in the corresponding specification section.
2. Travel time shall not be counted as part of the training sessions.
3. Training shall be broken down to several sessions in different days. Each session shall be no longer than six hours. The number of sessions shall be indicated for each audio-visual system in the corresponding specification section.
4. The objective of the user training shall be to properly operate the audio-visual systems.
5. Training shall be limited to a maximum of 20 attendees per session.
6. User short form guides shall be provided for all attendees of the sessions.
7. Short form guides shall provide the users with quick finding ways to operate the system. If audio visual system operation is different from one room to the other, one separate short form guide shall be provided for each room.
D. Other Training Requirements: the Contractor shall, also, comply with the following training requirements:
1. At least one of each type of training sessions shall be videotaped by the Contractor. The Contractor is to provide two software copies of all the training sessions completed in a format acceptable to the Owner. All video clips shall be edited to keep only the content of the training session.
3.7 CLOSEOUT DOCUMENTATION
A. General: refer to the requirements of the related documents identified in Part 1.1 of this specification, for closeout documentation requirements supplemented by this specification section. The following is a list of required closeout documentation:
1. Drawings indicating final floor plan locations of all audio-visual devices.
2. One-line diagrams with all devices connected in the system.
3. All programming source code is done by this Contractor for this project for all pieces of equipment in digital format (no printed copies required).
4. List of all IP addresses assigned to each equipment part of the audio-visual systems.
5. Compiled executable files ,as requested for computer-based user interface.
6. All Operations and Maintenance Manuals (digital format is acceptable, no paper copies)
7. All printed test results.
8. Video tapes of training sessions.
9. List of all equipment used in the project and duration of warranty for each piece of equipment extending beyond one year. The manufacturer’s warranty conditions shall be provided as well.
3.8 WARRANTY
A. During the first year of service, the Contractor shall ensure that manufacturer’s certified repair and maintenance personnel are available during regular business hours from Monday through Saturday. The Contractor shall provide a copy of the standard maintenance service agreement to the Owner.
B. The overall audio-visual equipment and software shall have a warranty for at least one year. Individual pieces of equipment could be required to have longer warranties when provided by the manufacturer. The warranty shall start from the day this Contractor receives the approval of the final acceptance step.
C. Manufacturer warranties, longer than one year, shall be transferred to the Owner. The Contractor shall provide a list with all equipment in the project and duration of the warranty, as issued by the manufacturer.
D. During the warranty period, the Contractor shall visit the site as many times as required to fix any software bugs in the system at no additional cost to the Owner.
***END  OF  SECTION***
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