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SECTION 27 41 41
MASTER ANTENNA TV EQUIPMENT AND SYSTEMS -- EXTENSION

SPEC WRITER NOTE:  Delete between //___// if not applicable to project.  Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.
PART 1 - GENERAL

1.1 DESCRIPTION

A.
This section specifies the furnishing, installing and testing of a complete and operating extension of an existing master antenna TV system, and associated equipment.  

B.
Interface the master antenna system extension with the existing systems and distribute the television signals to all locations indicated.

1.2 RELATED WORK

A.
Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS for general requirements that are common to all sections of Division 27.

B.
Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS for raceways, fittings and boxes used as pathways for master antenna system extension cabling.

C.
Section 27 52 23, NURSE CALL/CODE BLUE SYSTEMS for interconnection of the system multi-pin remote control jack to the nurse call pillow speaker remote control system.

1.3 system description

A.
The MATV Extension system shall provide adjacent channel operation of the 35 television channels currently distributed at the site.

B.
The MATV Extension system shall receive the VHF and converted UHF TV channel signals from the existing MATV System and shall process and distribute them to the designated TV outlets indicated on the drawings.

C.
The signals shall be acquired at the existing MATV head-end equipment cabinet, or as close to the MATV head-end equipment cabinet as possible.  

SPEC WRITER NOTE:  Edit between //___// in accordance with project requirements.

1.
Interface Selection:  The interface point shall be located in the // penthouse; building ____.//  //attic, building _______.//  //Other ____.// 

D.
The Contractor is not responsible for the condition of the signals of the existing MATV system.  However, the Contractor is required to optimize the TV signals without compromising the existing MATV system.  If trouble is found in the exiting system, notify the Resident Engineer in writing of the nature of troubles, and the expected effect on the signals in the extension system.

E.
The system shall include but not be limited to: interface cabinet; necessary combiners and filters; distribution amplifiers; cable and connectors; and necessary passive devices such as splitters, directional couplers, TV outlets and taps.

F.
System layout that loops the RF cable from room to room is not acceptable.  Each floor or ward distribution system shall be a “tap” design where each room’s TV outlet is fed from a directional multi-tap provided from a centrally located (usually in the corridor) lateral trunkline cable.  Each ward or floor lateral trunkline cable shall be connected to a vertical trunkline riser cable in the associated signal closet.  Each vertical riser trunkline cable shall be connected to the headend output.  Distribution (floor or riser) amplifiers shall be provided to satisfy system’s TV outlet signal level requirements.

G.
The MATV Extension system shall connect TV receivers as follows: 

1.
Standard CATV capable TV receivers to the designated TV outlets in day rooms, waiting rooms, recreation rooms, and other non patient areas.

2.
Patient bedrooms shall be provided for connection of "Hospital grade" CATV capable TV receivers which are remotely controlled by the Nurse Call Pillow Speaker. Each connection to a patient bed shall include: 

a.
A single duplex outlet consisting of one RF outlet and one multi-pin remote control jack.  

b.
Necessary interface and connection to the TV receiver.

SPEC WRITER NOTE:  Edit between //___// in accordance with project requirements.
//3.
Spinal Cord Injury Unit (SCIU): Each patient bed in the SCIU shall be provided for connection of "Hospital grade" CATV capable TV receivers which are remotely controlled by the Nurse Call Pillow Speaker. The TV and remote control outlets (with AC outlets) shall be installed on the ceiling or wall locations as shown on the drawings. When shown on the drawings, wall and/or ceiling TV receiver mounts shall also be provided. Each connection to a patient bed shall include: 

a.
A single duplex outlet consisting of one RF outlet and one multi-pin remote control jack.  

b.
Necessary interface and connection to the TV receiver.//

//4.
Nursing Home Care Unit (NHCU): Standard CATV capable TV receivers to the designated TV outlets in TV lounges, day rooms, waiting rooms, recreation rooms, and other non patient areas.

a.
Install a TV outlet at the location of the Central Power Distribution Room.

b.
Where indicated for the future installation of personalized TV receivers, provide the following at the patient bed head wall locations in accordance with the typical back-plate drawings: 

1)
Steel duplex outlet box with blank cover plate and empty conduit to a point of connection to the RF cable.

2)
Steel back-plate and extension arms, welded to steel studs.

3)
Cabling layout and signal strength calculations shall allow for these future connections.//

1.4 performance requirements

SPEC WRITER NOTE:  Select the required signal level(s) for the project.
A.
The signal level of each channel at each TV outlet shall be ± 10 dBmV, plus or minus 5 dB across 75 Ohms:
1.
//NHCU: The signal level at the Power Distribution Room TV outlet shall be ± 25 dBmV, plus or minus 2 dB across 75 Ohms //.

B.
The MATV Extension system shall meet the following minimum parameters at each TV outlet. The signal quality at the interface point shall not be less than the stated minimum parameters:

1.
Signal-To-Noise Ratio: -44 dB

2.
Cross Modulation: -46 dB

3.
Hum Modulation: -55 dB

4.
Return Loss: -14 dB

5.
Isolation (outlet-outlet): 24 dB

6.
Visual to Aural Carrier Ratio: 13 dB to 17 dB below visual

7.
Impedance: 75 ohms

1.5 QUALITY ASSURANCE

A.
Manufacturer Qualifications:

1.
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.

2.
Prior to review of submittals, Department of Veterans Affairs (VA) reserves the right to:

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

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

B.
Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this project:
1.
Testing Personnel:  An employee of the installer, certified by National Institute for Certification in Engineering Technologies (NICET) as Video Security Systems Level III technician.

C.
Standards and Testing:  All supplies, materials or equipment shall be listed, labeled, or certified by a nationally recognized testing laboratory to comply with referenced UL Standards.

1.6 SUBMITTALS

A.
Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES and Section 27 05 11, REQUIREMENTS FOR COMMUNICATIONS INSTALLATIONS.

1.
Submittals shall also be marked to show specification reference including the section and paragraph number.

2.
Concurrent Review:  For Architect-Engineer projects, submit additional three copies of submittals.

B.
Product Data: For each type of product indicated. Include the quantity, make and model number of each item.

C.
Shop Drawings:

1.
Narrative description of system. 

2.
A List of the equipment to be furnished.  The quantity, make, and model number of each item is required.

3.
Interface cabinet layout drawing, as it is to be installed.

4.
Equipment technical literature detailing the electrical and technical characteristics of each item of equipment to be furnished.

5.
Engineering drawings of the system, showing calculated signal levels at each input and output point in the system with the proposed signal levels at each tap off point, and signal level at each TV outlet jack.

6.
Detailed schematics of subsystems, assemblies and subassemblies to component level, clearly presented, to determine compliance with drawings and specifications.

D.
Field Quality Assurance:  

1.
Test Plan: Submit the test plan prior to pretesting for evaluation and approval.

2.
List of test equipment.

3.
Letter certifying that the Contractor understands the requirements of the SAMPLES 

4.
Letter certifying that the Contractor understands the requirements of Part 3 concerning tests.

5.
Submit test reports.

E.
Test Equipment List: Unless otherwise stated, the test equipment shall not be considered part of the system.  Test equipment shall be of accuracy better than the parameters to be tested, and shall have a calibration tag of an acceptable calibration service dated not more than 12 months prior to the test.  The list shall include the make, model number of the following type of equipment as a minimum:

1.
Spectrum Analyzer

2.
Signal Level Meter

3.
Volt-ohm Meter

4.
Color TV Receiver

5.
Hospital grade pillow Speaker, with TV remote control cable terminating in the multi pin connector.

F.
Samples: A sample of each of the following items shall be furnished to the Resident Engineer for approval prior to installation.  The samples may be returned to the Contractor at the discretion of the Resident Engineer.

1.
Wall Outlet Box 100 x 100 mm (4" x 4"), or two 50 x 100 mm (2" X 4") outlet boxes, with:

a.
RF Outlet installed

b.
Multi-pin jack installed

c.
Stainless Cover Plate installed

d.
AC Outlets installed

e.
Steel Partition installed

2.
TV Receiver RF Cable with connector, 600 mm (two foot) section with cable sweep tag.

3.
TV Receiver Remote Control Cable with multi pin connector installed.

4.
TV Wall Mount, as required.

5.
TV Ceiling Mount, as required.

G.
Pretesting Certification: After the system has been installed, aligned, balanced, pretested and found to meet the requirements of this specification, submit a letter to the Resident Engineer certifying that the system is ready for the formal acceptance test. Include a copy of the pretest measurements with the certification.

H.
Manuals: Five working days prior to the scheduled acceptance test, deliver four complete sets of operation and maintenance manuals, for each item of equipment.  The manuals shall detail the theory of operation and shall include narrative descriptions, pictorial illustrations, block and schematic diagrams and parts lists.

I.
As-Installed Wiring Diagrams: Five working days prior to the acceptance test, deliver four complete sets of as-installed wiring diagrams of the system(s). The diagrams shall show all inputs and outputs of electronic and passive equipment correctly identified according to the markers installed on the interconnecting cables. The wiring diagrams shall show the signal levels of the visual and aural carriers of each TV channel at the input and output of all electronic equipment, beginning and end of each distribution line and the TV outlets.

J.
Guarantee Period Services:  List the entities that will certify the system and who will perform the guarantee period services.  The listing shall include a company brochure, and name - title - normal and emergency telephone numbers of the individuals providing the services.

K.
Training Plan:  Provide a detailed lesson plan specified in the "TRAINING" Article. This plan will be evaluated and approved by the Office of Telecommunications (333). 

1.7 GUARANTEE PERIOD SERVICES

A.
Furnish and guarantee maintenance service for the system using authorized representatives of the Contractor performing the installation of work of this Section, 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.
Repairing and replacing 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.

1.8 APPLICABLE PUBLICATIONS

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

B.
National Fire Protection Association (NFPA):

70-05
National Electrical Code

780-04
Standard for the Installation of Lightning Protection Systems

99-05
Standard for Health Care Facilities

C.
Underwriters Laboratories, Inc. (UL) 

1410-97 (R01)
Television Receivers and High-Voltage Video Products

1069-01 (R06)
Standard for Hospital Signaling and Nurse Call Equipment

1.9 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.

PART 2 - PRODUCTS

SPEC WRITER NOTE:  Make material requirements agree with applicable requirements specified in the referenced Applicable Publications.  Update and specify only that which applies to the project.
2.1 EQUIPMENT AND MATERIALS

A.
Master antenna TV equipment shall be new and the current model of a standard product of an original equipment manufacturer whose main business is the manufacture for sale of the items of equipment specified, and which complies with the following: 

1.
Maintains a factory production line for the item submitted.

2.
Maintains a stock of replacement parts for the item submitted.

3.
Maintains engineering drawings, specifications, operating manuals and for the items submitted.

4.
Has published and distributed descriptive literature and equipment specifications on each item of equipment offered.

2.2 EQUIPMENT COMPATIBILITY


When electrically associated with other equipment; the total system shall be designed and installed so that the combination of equipment actually employed does not produce undesirable effects such as signal distortion, noise pulses, glitches, hum bars, transients, ghosting, tilting, and flutter.

2.3 general equipment requirements

A.
Active component equipment shall consist of solid state components, be rated for continuous duty service, comply with the requirements of FCC Docket No. 21006 and be provided with "F" connectors unless otherwise specified.

B.
Passive distribution equipment shall be provided with "F" connectors unless otherwise specified.

C.
Trunk, branch and interconnecting coaxial cables and unused ports/taps shall be terminated with a 75 ohm terminating resistor designed for MATV cable systems without adapters.

D.
Service Conditions:  Intercommunications equipment shall be capable of operating continuously in the following environmental condition without mechanical or electrical damage or degradation of service:

1.
Input Voltage: 120 V rms plus or minus 10 percent.

2.
Input Frequency: 60 Hz.

3.
Ambient Temperature: Zero to 40 degrees C.

4.
Humidity: 0 to 80 percent relative, non-condensing.

5.
Antennas and their supports shall withstand adverse environmental conditions and 161 km/h (100 mph) winds without damage.

E.
Equipment shall be rated for continuous duty.

2.4 EQUIPMENT CABINET

A.
The equipment cabinet shall be 482.6 mm (19-inch) standard modular rack(s), ventilated, with locking doors.  Comply with CEA-310-E.  With baked on paint finish.  Two (2) keys shall be provided for each lock to the Resident Engineer when the system is accepted.

B.
Allow at least 15 inches of blank rack space, for future expansion.  Use blank panels to cover any open or unused rack space.  Additionally, install one 1.75” high blank panel between each item of equipment.

C.
Blank panels shall be color matched to the cabinet, made of 1/8-inch aluminum with vertical dimensions in increments of 1.75-inches.  Single standard size blank panels shall be used to fill unused rack spaces in lieu of multiple adjacent 1.75-inch sizes.

D.
Power to equipment mounted in the cabinet shall be from a full-height 120 V power strip with 15 A, NEMA 5-15R receptacles, mounted inside and to the rear of the cabinet.  Provide a receptacle for each equipment power cord, plus at least four spare outlets. The strip power shall be controlled by an illuminated on-off switch.

E.
Electrical circuit for the power strip shall include a rack-mounted surge protector and power filter module.  It shall be cabinet mounted and the cabinet ac power strip (two strips maximum) may be connected to it.
1.
The surge protective device shall comply with UL 1449, transient voltage surge suppression in line to ground, line to neutral and neutral to ground modes.  The device shall employ multiple metal-oxide varistors with a nominal clamp level rating of not more than 400 volts and minimum single transient pulse energy dissipation of 240 J or more, according to IEEE 61.41.2 and IEEE C62.45.

2.
The power filter shall isolate and filter the AC input line:

a.
Voltage output regulation:  plus or minus 3.0%

b.
Noise filtering:  more than 45 dB

c.
Noise suppression:  common minus 40 dB

2.5 DISTRIBUTION EQUIPMENT

A.
Amplifier, Broadband:  The broadband amplifier shall provide 35 adjacent TV channel operation with separate adjustable gain and slope controls.  It shall be UL approved with integral lightning/surge protection.  

1.
Frequency Response: plus or minus 1.5 dB, 54-300 MHz

2.
Noise Figure: 10 dB Max.

3.
Output Capability: 45 dBmV minimum, 35 channels

4.
Cross Modulation: minus 46 dB

5.
Gain Control Range: 10 dB

6.
Slope Control: 0-8 dB @ 300 MHz

B.
Splitter/Mixer:  The splitter/mixer shall be ruggedized construction in a radiation proof metal housing. It shall provide multiple isolated outputs from a single input, or conversely, a single output from multiple isolated inputs.

1.
Bandpass: 5-300 MHz

2.
Tap-Tap Isolation: 17 dB

3.
Splitting Loss:

a.
2-Way: 4 dB Max.

b.
4-Way: 7.5 dB Max.

c.
8-Way: 12 dB Max. 

C.
Directional Coupler:  The directional coupler shall be encased in a ruggedized radiation proof metal housing.

1.
Outputs: 1 each

2.
Insertion Loss: 1.3 dB Max.

3.
Tap Loss: 8 dB minimum 

4.
Isolation Tap-Output: 25 dB Minimum

5.
Bandpass: 5-300 MHz 

D.
Directional Multi-Tap:  The multi-tap shall be a directional coupler type and encased in a ruggedized radiation-proof metal housing.  It shall come in multiple tap values.

1.
Tap Loss: 10 dB minimum 

2.
Bandpass: 5-300 MHz  

3.
Insertion Loss: 3.7 dB maximum

4.
Isolation: Tap to output: 28 dB

5.
Isolation: Tap to tap: 23 dB 

6.
Outputs: Two, Four & Eight

7.
Match: 14 dB  

E.
TV Receiver Wall Outlet:

SPEC WRITER NOTE:  For NHCU outlets, and other locations that are specifically designated for standard CATV capable receivers, delete multi-pin jack.
1.
The TV receiver wall outlet shall consist of an RF jack and where required, a remote control multi-pin jack mounted in a steel outlet box. When installed with a duplex AC outlet, a partitioned 100 x 100 mm (4" X 4") or 50 x 100 (2" x 4") steel outlet box shall be used.

2.
The wall outlet shall be fed from a directional coupler or be a directional coupler.

3.
Interface of the Nurse Call Pillow Speaker Unit to the installed remote control multi-pin jack for remote control of the TV receiver is the responsibility of the Nurse Call installer; not the TV system installer.

4.
The wall outlet shall be provided with stainless steel cover plate(s) to fit the RF Jack, multi pin jack and the outlet box provided. 

2.6
COAXIAL CABLE
A.
The coaxial cable shall be an RG-6 double shielded, certified 100% sweep tested by the manufacturer by tags on each reel.  The tags and a two foot sample shall be delivered to the Resident Engineer prior to installation. The cable shall be able to pass the frequency spectrum from 5 to 890 MHz.

1.
Center Conductor: 18 AWG copper-clad steel

2.
Dielectric: Foam

3.
Jacket: Black PVC or PE, UL 1685 Type CATV or CM

4.
Temperature Rating:  80 degrees C

5.
Impedance: 75 Ohm

B.
Attenuation for the following frequencies at a maximum indicated dB per 30 m (100 feet):

1.
7 MHz: 0.6

2.
54 MHz: 1.8

3.
216 MHz: 3.5

4.
470 MHz: 4.7 

5.
890 MHz: 7.0

B.
Coaxial Cable Terminators:  These units shall be metal housed precision types in the frequency ranges selected.

1.
Frequency:

a.
5-890 MHz.

b.
200-1500 MHz.

c.
3000-5000 MHz.

2.
Power Blocking: As required, 1.5:1 Max.

3.
Return Loss: 25 dB.

4.
Connectors: "F", unless otherwise indicated.

5.
Impedance: 75 Ohms, unless otherwise indicated.

2.7 TV RECEIVER CONNECTIONS

A.
Coaxial Cable:  Provide one connecting cable for each TV outlet in the MATV system plus 10% spares.  The cable shall connect the TV receiver to the RF jack. 

1.
Length: 1800 mm (6 feet).

2.
Cable: RG-6 double shielded type. 

3.
Connector: Snap-on "F" at MATV outlet end and screw-on "F" at receiver end.

B.
Remote Control Cable: Provide one multi-conductor connecting cable for each TV outlet in the system plus 10% spares.  The cable shall connect the TV receiver remote control circuits to the multi pin jack. 

1.
Length: 1800 mm (6 feet).

2.
Cable: 5 conductor minimum, stranded copper.

3.
Connector: Multi-pin plug at the outlet end and no connector at the receiver end.

4.
Working Voltage: 200 V.

C.
TV Receiver Matching Transformer:  Provide 75 to 300 Ohm matching transformers, in a quantity equal to 10% of the TV wall outlets. The matching transformer shall have metal case or other means to reduce local pickup (ghosting) at the TV receiver input.

1.
Insertion loss: UHF - 1.5 dB, VHF - 0.5 dB.

2.
Return loss: UHF - 12 dB, VHF - 20 dB.

3.
Balance:  UHF - 30 dB, VHF - 35 d.

D.
TV Receiver Ceiling/Wall Mount:

SPEC WRITER NOTE:  For NHCU, if no mount is specified on the drawings, the TV signal outlet shall be installed to accommodate a floor mounted TV receiver.
1.
Install mounts where indicated, using factory made accessories, braces and back plates, as needed for secure mounting.

2.
The mount shall be able to be swiveled, tilted and locked, and be adjustable in width for //480 mm (19")// TV receivers. 

3.
The installation of mounts shall be approved by the Resident Engineer.  Allow at least 1980 mm (78 inches) headroom under the mount when installed in a location where personnel may walk directly under it.

2.8 RF CONNECTORS:

A.
"F" Connectors: Screw type coupling for quick connect/disconnect of coaxial cable terminations.  Crimp on integral ferrule connector designed to fit the coaxial cable furnished.  

1.
Working Voltage: 500 V.

2.
Frequency Range: 0 to 890 MHz.

3.
Impedance: 75 Ohms.

B.
"UHF" Connectors: Screw type coupling for quick connect/disconnect of coaxial cable terminations.  It shall be a crimp on connector designed to fit the coaxial cable furnished.  

1.
Working Voltage: 500 V.

2.
Frequency Range: 0 to 890 MHz.

3.
Impedance: 75 Ohms.

C.
"BNC" Connectors: Bayonet locking coupling for quick connect/disconnect of coaxial cable terminations.

1.
Working Voltage: 500 V.

2.
Frequency Range: 0-890 MHz.

3.
Impedance: 75 Ohms.

PART 3 - EXECUTION

3.1 INSTALLATION

A.
Install equipment according to NFPA 70, accepted industry standards of good practice, the requirements of this specification, and in a manner which does not constitute a safety hazard:
1.
Comply with NECA 1.

B.
Insure that installation personnel understand the requirements of this specification.

C.
Install suitable filters, traps, and pads for minimizing interference and for balancing the amplifiers and distribution system:
1.
Filters, splitters, couplers, tap-offs, matching transformers and TV wall outlets shall be able to pass color TV channels in the frequency bands selected, in the directions specified, with low loss, and high isolation and with minimum delay of the color subcarrier frequency.  

2.
Install all equipment necessary to meet the requirements of Part 2 paragraph "Equipment Compatibility" and the system performance standards.

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

E.
Identification:  Cables shall be labeled with permanent markers at the terminals of the electronic and passive equipment.  The lettering on the cables shall correspond with the lettering on the as-installed diagrams.

F.
Outlet Installation: Where TV receivers are installed adjacent to each other in bedrooms, install MATV outlets for each receiver.

G.
Cable Terminations: 

1.
All lines shall be terminated in a suitable manner to facilitate future expansion of the MATV system.  There shall be a minimum of one spare output at each distribution point on each floor.

2.
Terminating resistors shall be used to terminate unused branches, outlets and unused equipment ports of the system and shall be devices designed for the purpose of terminating coaxial cable carrying TV signals in MATV systems.

3.
Equipment installed outdoors shall be weatherproof or installed in weatherproof enclosures with hinged doors and locks with 2 keys.

3.2 SYSTEM cabling:

A.
Install cabling in raceway, //and cable tray,// except within cabinets. Conceal raceway and cables, except in unfinished spaces.  MATV cables shall not be installed in AC power conduits:
1.
Cable in raceway shall be NFPA Type CMG.

2.
Cable in cable tray in environmental air spaces, including plenum ceiling spaces, shall be NFPA Type CMP.

B.
Raceway and boxes shall be as specified in Section 27 05 33, RACEWAYS AND BOXES FOR COMMUNICATIONS SYSTEMS.
C.
Terminate conductors; no cable shall contain unterminated elements.  Make terminations only at outlets, equipment terminals, and in terminal cabinets.  Cables may not be spliced:
1.
Connectors shall be installed using the connector manufacturer's approved crimping tool.

D.
Cold-weather installation: Bring cable to room temperature before dereeling. Heat lamps may not be used.

3.3. AC Power

A.
Connect branch AC circuits which supply power to the MATV system to a single panel board and shall clearly indicate on the directory in the panel board that the circuits supply power to the system.

B.
Install a 120 volt AC branch circuit, wired to a separate breaker, from the power panel to each equipment cabinet:
1.
Provide AC power outlets that are convenient to each item of equipment in the equipment cabinet and to each TV receiver wall outlet.

3.4 GROUNDING

A.
Ground installed equipment in accordance with the Section 27 05 26, GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS to eliminate shock hazards and to minimize ground loops, noise pickup, or other interferences:
1.
Ground wires for equipment shall be at least No. 14 AWG stranded copper wire.

2.
Ground wires for equipment cabinets or racks shall be at least No. 10 AWG stranded copper wire. 

3.5 Equipment Assembly

A.
Equipment installed indoors shall be installed in equipment cabinets so as to be accessible for maintenance without interference to other nearby equipment.

B.
Equipment shall be installed with sufficient vertical separation to insure adequate air circulation.  Any cabinet, in which the ambient temperature shall exceed 45 degrees C at the top, shall be equipped with a quiet thermostatically controlled fan.  The cabinet shall be designed to provide air flow around equipment.

C.
Cables shall enter the equipment cabinets in such a manner that doors shall open and close without disturbing or damaging the cables.

3.6 TESTS

A.
Pretesting:

1.
Upon completing installation of the MATV system extension, align, balance and completely pretest the entire MATV system. After pre-testing and only after pre-testing, the system shall be formally tested in the presence of a Government representative.

2.
Verify (utilizing the approved spectrum analyzer and signal level meter) that the system is fully operational and meets all system performance requirements of this specification.

3.
Measure and record the visual and aural carrier levels of each channel at each of the following points:

a.
Head-end signal level and signal-to-noise ratio for each TV channel specified. 

b.
Distribution amplifier inputs and outputs. 

c.
Last outlet or splitter of each feeder. 

d.
A random sampling of 25% of TV outlets, selected by the Resident Engineer.

4.
After pretest measurements are made, the system shall be left to "burn-in" until the final inspection is completed.

5.
A copy of the recorded system pretest measurements and the written certification that the system is ready for the formal acceptance test shall be submitted to the Resident Engineer.  

B.
Acceptance Testing:
1.
Notify the Resident Engineer in writing seven days after the pre-test has been completed and 30 days prior to the date acceptance testing is expected to begin. Test system in the presence of a Government Representative.  Verify that the total system meets the requirements of the specification and complies with all appropriate standards listed in this specification.

2.
The notification of the acceptance test shall include the expected length of the test in days.

3.
The acceptance test shall be performed on a "go/no-go" basis.  Only those operator adjustments required to show proof-of-performance shall be allowed.  The test shall demonstrate and verify that the installed MATV system does comply with the operational and technical requirements of this specification under operating conditions.  The MATV system shall be rated as either acceptable or unacceptable at the conclusion of the rest.  Failure of any part of the system which precludes completion of system testing, which cannot be repaired in four (4) hours, shall be cause for terminating the test of the MATV system.  Repeated failures which result in a cumulative time of eight (8) hours to effect repairs shall cause the entire MATV system to be declared unacceptable.  Retesting of the entire MATV system shall be rescheduled at the convenience of the Government.

C.
Acceptance Test Procedure:

1.
Inspection:
a.
The Government representative will tour major areas to insure that MATV systems are completely and properly installed in place, and are operationally ready for proof-of-performance testing.  Failure of the MATV system to meet the installation requirements of this specification shall be grounds for terminating all testing.  

b.
The MATV system diagrams, as-installed drawings, equipment manuals, AUTO CAD Disks, and pretest measurements shall be reviewed before testing is resumed.

2.
Interface Point Test:

a.
Signal Level Test:  After the inspection, the MATV signals at the interface point shall be tested to verify that it meets performance requirements utilizing the spectrum analyzer or signal level meter.

b.
Receiver Test:  Following the Signal Level Test, a standard television color receiver shall be connected to the interface point test tap output with suitable attenuator pad(s).  View each TV channel to verify that there are no visible signal distortions such as intermodulation (windshield wiper effect), ghosting, and beats on any channel.

3.
Distribution System Testing:

a.
Using a spectrum analyzer or signal level meter, and a TV receiver, check the first and last outlet in each feeder of the MATV distribution system, to verify that the distribution system meets performance requirements. Test functions of TV outlets, that are controlled by a Nurse Call Pillow Speaker, at the same time.

b.
Test a random sample of at least 25% of the TV outlets, selected by the Resident Engineer, for signal level and for picture quality with a color receiver; unless incorrect levels indicate that a wider sample should be taken.

4.
Revise as-installed wiring diagrams to show adjustments made during acceptance testing.
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