
12-96



SECTION 16783


MASTER ANTENNA TV EQUIPMENT (MATV) AND SYSTEMS – BROADBAND


(NOTE TO BE USED ONLY IN SECTION 16800(A) LEASED SPACE OR AS DIRECTED BY


HEADQUARTERS, VHA TELECOMMUNICATIONS SUPPORT SERVICE (197)

SECTION INDEX

PART 1 - GENERAL
PAGE


1.1
Description
16783-2


1.2
Related Work
16783-7


1.3
Submittals
16783-8


1.4
Applicable Publications
16783-11

PART 2 - PRODUCTS


2.1
Equipment and Materials
16783-12


2.2
Antenna Equipment
16783-13


2.3
Headend Equipment
16783-15


2.3
Distribution Equipment
16783-20

PART 2 - EXECUTION


3.1
Installation
16783-26


3.2
Tests
16783-30


3.3
Training
16783-31


3.4
Warranty Requirements
16783-31


SECTION 16783PRIVATE 


MASTER ANTENNA TV EQUIPMENT (MATV) AND SYSTEMS – BROADBAND


(NOTE TO BE USED ONLY IN SECTION 16800(A) LEASED SPACE OR AS DIRECTED BY


HEADQUARTERS, VHA TELECOMMUNICATIONS SUPPORT SERVICE (197)

1. Contact Department of Veterans Affairs, Technology Management Service (162D), (301/427-3950) for technical assistance.


2. 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 Broadband Master Antenna TV (MATV) System (here-in-after referred to as “the system”), and associated equipment.  The system shall include, but not be limited to, broadband TV antennas, antenna tower, antenna masts, headend cabinet, broadband TV headend amplifier, necessary combiners, traps and filters, distribution amplifiers, cable and connectors, and necessary passive devices such as splitters, directional couplers, television (TV) outlets, and multi-taps.


B.
The system shall be delivered free of engineering, manufacturing, installation, and operating defects.  It shall be engineered and installed for ease of operation, maintenance, and testing.


C.
The system shall receive the specified off air Very High Frequency (VHF) and Ultra High Frequency (UHF) TV channel signals, convert the UHF channels to vacant Community Antenna Television (CATV) channels and shall process and distribute them to the designated TV outlets shown on the drawings.  In the event that a selected VHF TV channel's transmitter site is within a radius of 10 miles from the Hospital, it shall be converted to a vacant CATV channel to minimized ghosting and other signal interference.


D.
The system shall provide adjacent channel operation of a minimum (MIN) of 35 TV channels.  The headend equipment shall be installed and interfaced according to the manufacturer's headend schematic diagram for adjacent TV channel operation.  A 32 deci-Bel (dB) directional coupler shall be provided in the headend equipment rack as a test port that provides access for each TV channel without the need to disconnect distribution cables or equipment.  Each TV channel shall be processed as a single channel.


E.
The system shall provide for connection of a standard CATV cable ready TV receiver to the designated TV outlets in all day rooms, waiting rooms, recreation rooms, and other non patient areas as shown on the drawings.


F.
The system shall provide for connection of "Hospital Grade" CATV cable ready TV receivers which are remotely controlled by the Nurse Call Pillow Speaker Units in all patient rooms, as designated on the drawings.  The Contractor shall furnish and install single duplex outlets consisting of one TV outlet and one multipin remote control jack.  The remote control jacks shall be interfaced and connected to the TV receivers by the TV Contractor.  The TV Contractor is not to connect the Nurse Call Pillow Speaker remote control system to the TV system.  Refer to Specification Section 16761, paragraphs 2.3C and 2.3 D.


G.
Broadband (i.e. combined VHF and UHF types) antennas shall be used.  A means of balancing and adjusting the individual TV channel carrier input(s) to the headend single channel or distribution amplifier(s) shall be provided.


H.
A system design where “looping” the coaxial cable from room to room shall not be permitted.  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.


I.
The following TV channels shall be provided:


SPEC WRITER NOTE: Select and insert required TV channels.  TV channel selection should be based on TV stations whose Grade A and B contours include the headend site location.


l.
OFF AIR VHF Channels:  //        ,        ,        ,        .//


2.
OFF AIR UHF Channels:  //        ,        ,        ,        .//


3.
A MIN of one VHF TV Modulator.


J.
The system shall provide a MIN of three spare inputs at the headend combiner.


K.
Antenna Location:


The antenna(s) shall be installed at the highest practical location to ensure optimum reception of all TV signals.  Antennas shall have a MIN of five feet clearance from all obstructions on the roof where located. Antenna mast(s) and/or tower shall be provided, as required to meet the single TV channel requirements and system performance standards.


L.
Headend Selection:


The headend cabinet shall be located in the //penthouse, building      .// //attic, building      .// other      .// as shown on the drawings.


M.
//Spinal Cord Injury Unit (SCIU):


When a SCIU is included in the project, each patient bed in the SCIU must be provided with a TV outlet and remote control multi pin jack.  The remote control jack shall allow for remote operation of a "Hospital Grade" CATV cable ready TV receiver via the Nurse Call Pillow Speaker Unit.  The TV and remote control outlets (with AC outlets) shall be installed on the ceiling or wall locations as shown on the drawings.  Wall and/or ceiling TV receiver mounts shall also be provided for each TV outlet.//


M.
//Nursing Home Care Unit (NHCU):


SPEC WRITER NOTE: Contact the VAMC to determine type of TV to be installed in the NHCU (i.e. wall/ceiling or individual swing arm)


When a NHCU is included in the project the following criteria shall apply:


1.
The system shall provide for connection of standard CATV cable ready “Hospital Grade” TV receivers to the designated TV outlets in all TV Lounges, Day Rooms, and Recreational Rooms.


2.
Additional active cable(s) with distribution amplifiers(s), as required, shall be furnished and installed by the Contractor to activate the TV outlets in the TV Lounges, Day Rooms, and Recreational Rooms.


3.
//Wall and/or ceiling:


a.
TV outlets - Install as in standard nursing ward with pillow speaker control of the TV receiver.


b.
TV receiver mounts - Install as in standard nursing ward with steel backplates as shown on the detail drawings.//


4.
//Individual Swing Arm:


a.
An active TV outlet shall be furnished and installed by the Contractor at each patient headwall location as shown on the detail drawings.


b.
A separate active 120 VAC outlet shall be provided for each TV outlet.


c.
A steel back plate welded to steel studs shall be furnished and installed by the Contractor in accordance with the detail back plate and room drawings, at the patient bed head wall locations indicated on the drawings, for the future installation of personalized TV receivers and extension (or swing) arm.//


N.
//Dialysis Unit:


SPEC WRITER NOTE: Contact the VAMC to determine type of TV to be installed in Dialysis (i.e. wall/ceiling or individual swing mounted types) and edit between the //.


When a Dialysis Unit is included in the project the following criteria shall apply:


1.
The system shall provide for connection of standard CATV cable ready “Hospital Grade” TV receivers to the designated TV outlets in all TV Lounges, Day Rooms, Recreational Rooms and Multi-purpose (or Conference) Rooms.


2.
Additional active cable(s) with distribution amplifiers(s), as required, shall be furnished and installed by the Contractor to activate the TV outlets in the TV Lounges, Day Rooms, and Recreational Rooms.


3.
//Wall and/or ceiling:


a.
TV outlets - Install as in standard nursing ward with pillow speaker control of the TV receiver.


b.
TV receiver mounts - Install as in standard nursing ward with steel backplates as shown on the detail drawings.//


4.
//Individual Swing Arm:


a.
An active TV outlet shall be furnished and installed by the Contractor at each patient headwall location as shown on the detail drawings.


b.
A separate active 120 VAC outlet shall be provided for each TV outlet.


c.
A steel back plate welded to steel studs shall be furnished and installed by the Contractor in accordance with the detail back plate and room drawings, at the patient bed head wall locations indicated on the drawings, for the future installation of personalized TV receivers and extension (or swing) arm.//


O.
System Performance:


1.
The signal level of each TV channel at each TV outlet shall be +10 dB per mili-Volt (dBmV), +5 dBmV across 75 Ohms.


2.
When the VAMC is located within the Grade A and B contours of the specified TV channels, the signal quality at each TV outlet shall not be less than Television Allocation Standards Organization (TASO) Grade EXCELLENT (45 dB Signal-to-Noise [S/N] ratio).


3.
When the VAMC is located outside the Grade A and B contours of the specified TV channels, the signal quality at each TV outlet shall not be less than TASO. Grade FINE (36 dB S/N ratio).


4.
The system shall meet the following MIN parameters at each TV outlet:


a.
Cross Modulation:
-46 dB


b.
Hum Modulation:
-55 dB


c.
Return Loss:
-14 dB


d.
Isolation (outlet-outlet):
24 dB


e.
Aural Carrier Level:
13 dB to 17 dB below visual


f.
Impedance:
75 Ohm

1.2
RELATED WORK


A.
Section 01340
SAMPLES AND SHOP DRAWINGS


B.
Section 16050
BASIC METHODS AND REQUIREMENTS (ELECTRICAL)


C.
Section 16111
CONDUIT SYSTEMS


D.
Section 16127
CABLES, LOW VOLTAGE (600 VOLTS AND BELOW)


E.
Section 16140
WIRING DEVICES


F.
Section 16450
GROUNDING


G.
Section 16670
LIGHTNING PROTECTION SYSTEMS


H.
Section 16761
AUDIO VISUAL NURSE CALL AND CODE ONE SYSTEM


I.
Section 16771
RADIO ENTERTAINMENT DISTRIBUTION SYSTEM, or


J.
Section 16772
RADIO ENTERTAINMENT EXTENSION SYSTEM

1.3
SUBMITTALS


A.
On-Site TV Signal Survey:


1.
The Contractor shall provide an on site TV signal survey with the submittal.  The survey shall be accomplished by using a signal level meter (visual signal level or spectrum analyzer are acceptable alternates) and a given single channel TV antenna.  A computer generated signal survey obtained from the TV equipment manufacturer is an acceptable alternate to the on-site survey.


2.
The longitude, latitude, and elevation above mean sea level may be obtained from the Resident Engineer.


B.
Submittal:


1.
Submittals on the system shall be provided in a loose leaf binder in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.  A copy of the submittal shall be forwarded by the Project Manager to the Technology Management Service (162D), Suite 850, 8403 Colesville Road, Silver Spring, MD 20910 for technical evaluation and approval.


2.
The submittal shall be separated into sections for each subsystem and shall contain the following:


a.
Title page to include:


(1)
VA Medical Center


(2)
Contractor’s name, address, and telephone (including FAX) numbers


(3)
Date of Submittal


(4)
VA Project No.


b.
Narrative Description of the system.


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


d.
Headend cabinet and each distribution cabinet layout drawing, as it is to be installed.


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


f.
Engineering drawings of the system, showing calculated signal levels at the headend output, each input and output distribution point, proposed TV outlet tap values, and signal level at each TV outlet jack.


g.
List of test equipment as per paragraph 1.3.C below.


h.
Letter certifying that the Contractor understands the requirements of the SAMPLES paragraph 1.3.D.


i.
Letter certifying that the Contractor understands the requirements of Section 3.2 concerning tests.


C.
Test Equipment List:


The Contractor is responsible for furnishing all test equipment required to test the system in accordance with the parameters specified.  Unless otherwise stated, the test equipment shall not be considered part of the system.  The Contractor shall furnish test equipment of an accuracy better than the parameters to be tested.  The test equipment furnished by the Contractor shall have a calibration tag of an acceptable calibration service dated not more than 12 months prior to the test.  As part of the proposal, a test equipment list shall be furnished that includes the make and 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, Pillow Speaker Remote Controlled Hospital Grade with multi pin connector cable and CATV cable ready.


D.
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 4" x 4"x 2.5" with:


a.
TV Outlet installed


b.
Multi pin jack installed


c.
Cover Plate installed


d.
AC Outlets installed


e.
Steel Partition installed:


NOTE: One 2"x 4"x 2.5" Outlet box for AC power and one 2" x 4" x 2.5" Outlet box for TV are acceptable alternates to the single 4" x 4" box.


2.
Two foot section of each coaxial cable to be used with cable sweep tags as specified in paragraph 2.4.H.


3.
TV Receiver Coaxial Cable with connectors installed.


4.
TV Receiver Remote Control Cable with multi pin connector installed.


5.
TV Wall Mount and bracket, as required.


6.
TV Ceiling Mount and bracket, as required.


E.
Pretesting Certification:


After the system has been installed, aligned, balanced, pretested and found to meet the requirements of this specification, the Contractor shall submit a letter to the Resident Engineer certifying that the system is ready for the formal acceptance test in the presence of a Government representative. This certification shall be made in accordance with the acceptance test procedure paragraph 3.2.B.  In the interim, the system shall be left operating to "cook in".  A copy of the recorded system pretest measurements shall be submitted to the Resident Engineer with the certification.  The Resident Engineer shall submit one copy of the measurements to Technology Management Service (162D) for review 15 working days prior to the acceptance test.


F.
Equipment Manuals:


Fifteen working days prior to the scheduled acceptance test, the Contractor shall deliver, to the Resident Engineer, four complete sets of commercial operation and maintenance manuals for each item of equipment furnished as part of the system.  The manuals shall detail the theory of operation and shall include narrative descriptions, pictorial illustrations, block and schematic diagrams, and parts list.  The Resident Engineer shall submit one copy of each manual to Technology Management Service (162D) for review 15 working days prior to the acceptance test.


G.
As-Installed Wiring Diagrams:


Fifteen working days prior to the acceptance test, the Contractor shall deliver, to the Resident Engineer, 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.  The as-installed wiring diagrams shall be in hard copy and two 3.5” disk copies properly formatted to match the VAMC’s current operating version of Automatic Computer Assisted Design (AUTO CAD) system.  The Resident Engineer shall obtain the VAMC operating AUTO CAD version and provide it to the Contractor.  The Resident Engineer shall submit one hard copy of each as-installed drawing to Technology Management Service (162D) for review 15 working days prior to the acceptance test.

1.4
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.  Except for a specific date given, the issue in effect (including amendments, addenda, revisions, supplements, and errata) on the date the system’s submittal is technically approved by VA, shall be enforced.


B.
National Fire Protection Association (NFPA):


1.
No. 70
National Electrical Code (NEC)


2.
No. 78
Lightning Protection Code


3.
No. 99
Standards for Health Care Facilities


C.
Underwriters Laboratories, Inc. (UL) Publications:


1.
No. 1069
Standard for Hospital Signaling and Nurse Call Equipment


2.
No. 1410
Television Receivers and Video Products

PART 2 - PRODUCTS

2.1
EQUIPMENT AND MATERIALS


A.
General:


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


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, and operating manuals for the items submitted.


4.
Has published and distributed descriptive literature and equipment specifications on the items of equipment submitted at least 30 days prior to the Invitation for Bid.


B.
Specifications of equipment as set forth in this specification are MIN requirements, unless otherwise stated, and shall not be construed as limiting the overall quality, quantity or performance characteristics of items furnished in the system.  When the Contractor furnishes an item of equipment for which there is a specification contained herein, the item of equipment shall meet or exceed the specification for that item of equipment.


C.
The total system shall be designed and installed so that the combination of equipment actually employed does not produce any undesirable visual or aural effects such as signal distortions, noise pulses, glitches, hum bars, transients, ghosting, etc.


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


E.
All passive distribution equipment shall meet or exceed -80 dB radiation shielding specifications and be provided with "F" connectors.


F.
Antennas and their supports shall withstand adverse local environmental conditions and 100 miles per hour (MPH) winds without damage.


G.
All trunk, branch, and interconnecting coaxial cables and unused ports/taps shall be terminated with a 75 Ohm terminating resistor designed for TV cable systems without adapters.


H.
Equipment Functional Characteristics:


FUNCTIONS
CHARACTERISTICS


Input Voltage:
105 to 130 Volts AC (VAC)


Power Line Frequency:
60 Hertz (Hz) ±2.0 Hz


Operating Temperature:
O to 50 degrees (°) Centigrade (C)


Humidity:
80 percent (%) MIN rating

2.2
ANTENNA EQUIPMENT


A.
Antenna, VHF:


1.
The antenna shall be a ruggedized single channel antenna made of noncorrosive material.  It shall be VHF highband, VHF lowband or single as required.


2.
TECHNICAL CHARACTERISTICS:



LOW BAND
HIGH BAND


Gain:
7 dB
10 dB


Elements:
5
10


F/B Radio:
13 dB
15 dB


VSWR:
1.5:1 Maximum (MAX)
1.5:1 MAX


Connectors:
"F" or "N"
"F" or "N"


Impedance:
75 Ohm
75 Ohm


B.
Antenna, UHF:


1.
The UHF antenna shall be a ruggedized single channel antenna made of noncorrosive material.  The antenna shall be cut to the channel specified or to the narrowest band in which the specified channel falls.


2.
TECHNICAL CHARACTERISTICS:


Gain:
12 dB


F/B Ratio:
20 dB


VSWR:
1.5:1 MAX


Connectors:
"F" or "N"


Impedance:
75 Ohm


C.
Preamplifier, VHF Antenna:


1.
The preamplifier shall be solid state, single channel or broadband VHF and enclosed in a weatherproof aluminum housing and mounted on the antenna mast.  It shall be UL approved and have integral lightning protection.


2.
TECHNICAL CHARACTERISTICS:


Response:
±1.0 dB across 6 mega-Hertz (mHz)


Noise Figure:
6 dB MAX.


Gain:
25 dB


Return Loss:
14 dB


Connectors:
"F"


Impedance:
75 Ohm


D.
Preamplifier, UHF Antenna:


1.
The preamplifier shall be single channel and enclosed in a weatherproof aluminum housing and mounted on the antenna mast.  It shall be UL approved and have integral lightning/surge protection.


2.
TECHNICAL CHARACTERISTICS:


Response:
±1.0 dB across 10 mHz


Noise Figure:
6.5 dB MAX


Gain:
22 dB


Return Loss:
14 dB


Connectors:
"F"


Impedance:
75 Ohm


E.
Antenna Mast:


Antenna masts shall be thick walled and have 1-1/2 inches MIN inside diameter, of hot dip galvanized steel.  The mast shall be securely bonded to the earth ground.


F.
Antenna Tower:


The tower shall be a heavy duty tower made of 1-1/4 inches MIN outside diameter, hot dip galvanized steel tubing.  It shall be built on an equilateral triangle design with cross bracing throughout.  It shall be mounted and guyed to withstand 100 MPH winds with all antennas installed. The tower shall be securely bonded to the earth ground.


G.
Lightning Arrestor:


The lightning arrestor shall be a grounding block assembly for grounding of the antenna coaxial lead-in cable shield by the use of a gas discharge tube.  It shall be made of noncorrosive metal and shall be securely bonded to the earth ground for lightning protection by a MIN #6 American Wire Gauge (AWG) stranded copper conductor.

2.3
HEADEND EQUIPMENT


A.
Equipment Cabinet:


1.
The equipment cabinet shall be lockable, heavy gauge steel with baked on paint finish.  It shall be floor or wall mounted with knock-out holes for cable entrance and conduit connection, provided with ventilation ports and quiet fan with non disposable air filter for equipment cooling.  Two keys shall be provided for each lock to the Resident Engineer when the system is accepted.


2.
A MIN of 15 inches of blank rack space, for additional equipment, shall be provided.  Blank panels shall be installed to cover any open or unused rack space.  One blank 1.75” high blank panel shall be installed between each item of equipment.


3.
Blank panels shall be color matched to the cabinet, 1/8” aluminum with vertical dimensions in increments of 1.75” with mounting holes spaced to correspond to Electronic Industry Association (EIA) 19” dimensions. Single standard size blank panels shall be used to fill unused panel or rack spaces in lieu of numerous 1.75” types.


4.
AC power outlet strip(s):


a.
A strip shall be provided with an outlet for each item of equipment and a MIN of four spare AC power outlets.  Each strip shall be mounted inside and at the rear of each equipment cabinet.  It shall contain “U” ground AC outlets for distributing AC power to the installed electronic equipment.  The strip shall be self-contained in a metal enclosure with a MAX of 6 foot connecting wire with three prong plug.


b.
TECHNICAL CHARACTERISTICS:


Power capacity
20 Ampere (AMP), 120 VAC continuous duty


Wire gauge
Three conductor, #12 AWG copper


5.
AC Power Line Surge Protector and Filter:


a.
Each cabinet containing active electronic equipment shall be equipped with a AC Surge Protector and Filter.  The Protector and Filter shall be housed in one single enclosure.  The Protector and Filter shall provide instantaneous regulation of the AC input voltage and isolate and filter any noise present on the AC input line.  It shall be cabinet mounted and the cabinet AC power strip (two strips MAX) may be connected to it.


b.
TECHNICAL CHARACTERISTICS:


Input Voltage range:
120 VAC + 15%


Power capacity:
20 AMP, 120 VAC


Voltage output regulation:
+3.0%


Circuit breaker:
15 AMP, may be self contain


Noise filtering:
Greater than 45 dB


AC outlets
Four duplex grounded types, MIN


Response time:
5 Nano Seconds


Surge suppression:
10,000 AMPS


Noise suppression:


Common
-40 dB


B.
Amplifier, Broadband:


1.
The amplifier shall accept individual VHF and UHF antenna inputs with gain and/or slop controls for each band.  If separate VHF and UHF inputs are not available, the individual VHF and UHF antenna inputs shall be mixed or combined and balanced to provide equal signal level to the single amplifier input.  The amplifier output shall provide for a MIN of 35 adjacent TV channel operation with separate adjustable gain and slope controls.  It shall be UL approved with integral lightning/surge protection.


2.
TECHNICAL CHARACTERISTICS:


Frequency Response:
±1.5 dB, 54-450 mHz MIN


Noise Figure:
10 dB MAX


Output Capability:
45 dBmV Min., for 35 TV channels


Cross Modulation:
-46 dB


Gain Control Range:
10 dB


Slope Control:
0-8 dB @400 mHz


Connectors:
"F"


Impedance:
75 Ohm


C.
Modulator, RF:


1.
The modulator shall be cabinet mounted, and shall generate National Television Standards Committee color, vestigial sideband transmission on the CATV channel specified and shall have front panel audio/video modulation indication and controls.


2.
TECHNICAL CHARACTERISTICS:


a.
INPUTS:


(1)
Video:
1.0 Volt (V) peak to peak (P-P), for 87.5% depth of Modulation


Diff Gain:
±1 dB at 87.5% Modulation


Diff Phase:
±1.5 at 87.5% Modulation


Connectors:
"F" or "BNC"


Impedance:
75 Ohm


(2)
AUDIO:


Impedance:
600 Ohm balanced


Input Level:
59 mV Root Mean Squared (RMS)


Connectors:
"XL" or "Barrier Strip"


(3)
RF OUTPUT:
Any Television Channel for adjacent channel operation


Visual Carrier:
40 dBmV MIN


Aural Carrier:
10-20 dB adjustable below visual carrier


Gain Control Range:
10 dB MIN


Oscillator Stability:
0.005%


Diff. Gain:
±1 dB MAX


Diff. Phase:
±3 Degrees MAX


Spurious Emissions:
-60 dB Below Visual Carrier


Hum and Noise:
-60 dB Below Visual Carrier


(4)
Controls:
Audio/Video level adjustable 0 to 100% modulation


(5)
Connector:
"F"


(6)
Impedance:
75 Ohm Unbalanced


D.
High 'Q' Trap:


1.
The trap(s) (or notch filter) shall be rack or cabinet mounted.


2.
TECHNICAL CHARACTERISTICS:


Signal Rejection:
40 dB


Insertion Loss:
3 dB MAX


Connectors:
"F"


Impedance:
75 Ohm

2.4
DISTRIBUTION EQUIPMENT:


A.
Amplifier, Distribution:


1.
The amplifier shall provide for a MIN of 35 adjacent TV channel operation with separate adjustable gain and slope controls.  It shall be UL approved with integral lightning/surge protection.


2.
TECHNICAL CHARACTERISTICS:


Frequency Response:
±1.5 dB, 54-450 mHz MIN


Noise Figure:
10 dB MAX


Output Capability:
45 dBmV Min., for 35 TV channels


Cross Modulation:
-46 dB


Gain Control Range:
10 dB


Slope Control:
0-8 dB @400 mHz


Connectors:
"F"


Impedance:
75 Ohm


B.
Splitter/Mixer:


1.
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.


2.
TECHNICAL CHARACTERISTICS:


Bandpass:
5-450 mHz, MIN


Tap-Tap Isolation:
17 dB


Splitting Loss:


2-Way
4 dB MAX


4-Way
7.5 dB MAX


8-Way
12 dB MAX


Connectors:
"F"


Impedance:
75 Ohm


C.
Directional Coupler:


1.
The coupler shall be encased in a ruggedized radiation proof metal housing.


2.
TECHNICAL CHARACTERISTICS:


Outputs:
1 each MIN


Insertion Loss:
1.3 dB MAX


Tap Loss:
8 dB MIN


Isolation Tap-Output:
25 dB MIN


Bandpass:
5-450 mHz, MIN


Connectors:
"F"


Impedance:
75 Ohm


D.
Multi-tap:


1.
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.


2.
TECHNICAL CHARACTERISTICS:


Tap Loss:
10 dB Min.


Bandpass:
5-450 mHz, MIN


Insertion Loss:
3.7 dB MAX


Isolation:


Tap-Output:
28 dB


Tap-Tap:
23 dB


Outputs:
Two, Four or Eight


Match:
14 dB


Connectors:
"F"


Impedance:
75 Ohm


E.
TV Receiver Wall Outlet:


1.
The TV receiver wall outlet shall consist of an TV jack and where required, a remote control multi pin jack mounted in a steel outlet box. When installed with a duplex hospital grade AC outlet, a partitioned 4" x 4" x 2.5” steel outlet box will be used.


2.
All coaxial cable connections to wall outlets shall be screw on "F" cable connectors.


3.
The wall outlet shall be fed from a directional coupler multi-tap or be an additional directional coupler in order to balance the system.


4.
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 Contractor; not the TV Contractor.


5.
The wall outlet shall be provided with cover plate to fit the TV Jack, multi pin jack and the outlet box provided.


F.
TV Receiver Connection Cable:


1.
Coaxial Cable:


a.
A connection cable shall be provided by the Contractor for each TV outlet in the system with lO% spares.  The cable shall connect the TV receiver to the TV outlet “F” connector.


b.
TECHNICAL CHARACTERISTICS:


Length:
6 feet


Cable:
RG-6 double shielded type


Connector:
Push-on "F" at TV outlet end and screw-on "F" at TV receiver end.


2.
Remote Control Cable:


a.
A multiple conductor connection cable shall be provided by the Contractor for each TV outlet in the system with lO% spares.  The cable shall connect the TV receiver to the TV outlet multi pin jack.


b.
TECHNICAL CHARACTERISTICS:


Length:
6 feet


Cable:
5 conductor minimum, stranded copper


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


Working Voltage:
200 Volts


Wire Size:
20 AWG, MIN


G.
TV Receiver Ceiling/Wall Mount:


1.
A complete assembly (to include a wall or ceiling mounting adapter [with appropriate length of pipe, supports, and ceiling tile trim rings for ceiling mounts] and TV receiver attaching bracket) shall be furnish and installed by the MATV Contractor for each ceiling and/or wall TV outlet shown on the drawings.  It shall be firmly anchored to a secure structure.  Braces, back plates, etc., if required, shall be furnished and installed by the General Contractor.


2.
The TV receiver attaching bracket shall be able to be swiveled, tilted and locked, and be adjustable in width for 20 inch MIN Hospital Grade CATV cable ready TV receivers.


3.
The installation of these mounts shall be approved by the Resident Engineer in writing prior to installation.  The TV mount assembly installation (including bracket) shall provide sufficient space for a 20 inch diagonal Hospital Grade CATV cable ready TV receiver and a MIN of four inches of clearance between the ceiling and top of the TV receiver. A MIN of 78 inches headroom under the mount shall be provided when it is installed in a location where personnel are subject to walk directly under it.


H.
Distribution System Coaxial Cable:


The coaxial cable shall be double shielded type, and certified 100% sweep tested by the Cable Manufacturer with 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 FCC frequency spectrum from 5 to 890 mHz.


1.
RG-6 COAXIAL CABLE:


a.
TECHNICAL CHARACTERISTICS:


Center Conductor:
18 AWG


Dielectric:
Foam


Return Loss:
26 dB


Temperature Rating:
80° C


Impedance:
75 Ohm


b.
ATTENUATION:


Frequency
MAX dB per 100'


7 mHz
0.6


54 mHz
1.8


216 mHz
3.5


470 mHz
4.7


890 mHz
7.0


2.
RG-11 COAXIAL CABLE:


a.
TECHNICAL CHARACTERISTICS:


Center Conductor:
14 AWG


Dielectric:
Polyethylene


Return Loss:
26 dB


Temperature Rating:
80° C


Impedance:
75 Ohm


b.
ATTENUATION:


Frequency
MAX dB per 100'


7 mHz
0.31


54 mHz
1.10


216 mHz
2.40


470 mHz
3.80


890 mHz
5.60


I.
RF Connectors:


1.
"F" Type:


a.
The "F" connector shall have a screw type coupling for quick connect/disconnect of coaxial cable terminations.  It shall be a crimp on integral ferrule connector designed to fit the coaxial cable furnished.  The connector shall be installed using the connector Manufacturer's approved crimping tool.


b.
TECHNICAL CHARACTERISTICS:


Working Voltage:
500 V


Frequency Range:
O-890 mHz


Impedance:
75 Ohms


2.
"UHF" Type:


a.
The "UHF" connector shall have 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.  The connector shall be installed using the connector Manufacturer's approved crimping tool.


b.
TECHNICAL CHARACTERISTICS:


Working Voltage:
500 V


Frequency Range:
0 to 890 mHz


Impedance:
75 Ohms


3.
"N" Type:


a.
The "N" connector shall have screw type coupling for quick connect/disconnect of coaxial cable terminations.  It shall be a connector designed to fit the coaxial cable furnished.  The connector shall be installed using the connector Manufacturer's approved installation tool.


b.
TECHNICAL CHARACTERISTICS:


Working Voltage:
500 V


Frequency Range:
0-4 giga-Hertz


Impedance:
50 Ohms


4.
"BNC" Type:


a.
The "BNC" connector shall have a bayonet locking coupling for quick connect~disconnect of coaxial cable terminations.  It shall be a crimp on connector designed to fit the coaxial cable furnished.  The connector shall be installed using the connector Manufacturer's approved installation tool.


b.
TECHNICAL CHARACTERISTICS:


Working Voltage:
500 V


Frequency Range:
0-890 mHz


Impedance:
75 Ohms


J.
Coaxial Cable Terminators:


1.
These units shall be metal housed precision types in the frequency ranges selected.


2.
TECHNICAL CHARACTERISTICS:


Frequency Range:
5-890 mHz


200-1,500 mHz


3,000-5,000 mHz


Power Blocking:
As required


Return Loss:
25 dB


Connectors:
"F", "N", "UHF", "KS, "BNC"


Impedance:
50 to 75 Ohms

PART 3 - EXECUTION

3.1
INSTALLATION:


A.
System Installation:


1.
After award of contract, and within the time period specified in  the contract, the Contractor shall deliver the total system in a manner which fully complies with the requirements of this specification.  The Contractor shall make no substitutions or changes in the system without written approval from the Resident Engineer.


2.
The Contractor shall install all equipment and systems in a manner which complies with accepted industry standards of good practice, the requirements of this specification and in a manner which does not constitute a safety hazard.  The Contractor shall insure that all installation personnel understand and complies with all the requirements of this specification.


3.
The Contractor shall install suitable filters, traps, directional couplers, splitters, TV outlets, and pads for minimizing interference and for balancing the amplifiers and distribution system(s).  Items used for balancing and minimizing interference 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.  The Contractor shall install all equipment necessary to meet the requirements of paragraph 2.1.C and the system performance standards.


4.
All passive equipment shall be connected according to the manufacturer's specifications to insure correct termination, isolation, impedance match and signal level balance at each TV outlet.


5.
Where TV receivers are installed adjacent to each other in bedrooms, install TV outlets for each receiver.


6.
All lines shall be terminated in a suitable manner to facilitate future expansion of the system.  There shall be a minimum of one spare output at each distribution point on each floor.


7.
All vertical and horizontal coaxial lines shall be terminated so that subsequent expansion for additional channels or conversion to CATV shall require modifications of the system headend equipment only.


8.
Terminating resistors (75 Ohm) shall be used to terminate all unused branches, outlets, unused equipment ports of the system and shall be devices designed for the purpose of terminating coaxial cable carrying TV signals in MATV systems.


9.
Equipment installed outdoors shall be weatherproof or installed in weatherproof enclosures with hinged doors and locks with 2 keys.


10.
Equipment installed indoors shall be installed in metal cabinets  with hinged doors and locks with 2 keys.


B.
Antenna Installation:


SPEC WRITER NOTE: Check roof space for adequate antenna mounting space.


1.
Mount the antennas on masts which are attached to building walls, penthouse walls or other solid parts of building free of all obstructions.


2.
For building and penthouse walls, attach masts with not less than 3 brackets spaced at no less than 18 inch intervals.


3.
Fasten the mounting brackets with lag bolts or expansion anchors which are not less than 3/8 inch diameter.  Attachments to mortar or grout joints shall not be permitted.  Securely tighten the mounting hardware, antenna hardware and terminals.


4.
Do not mount the antennas or the antenna mast directly on the roofs of the building or penthouse, unless approved in writing, by the Resident Engineer, prior to installation.


5.
Do not install more than three antennas on a single mast.  Install mast as required with proper spacing between masts and between the antennas on each of the masts.


6.
Antennas of different channels shall be spaced not less than 1/2 wave length vertically, and not less than 5/8 wave length horizontally (element tip to element tip) at the lowest channel frequency.


7.
Orient the antenna(s) to insure optimum signal to noise ratio with minimum ghosting.


8.
Furnish and install weather boots or thick coats of waterproofing compound.  Tape will not be allowed.


C.
Conduit, Cables and Wiring:


1.
The Contractor shall employ the latest installation practices and materials.


2.
All cables shall be installed in conduit and/or signal ducts.  Conduit shall be in accordance with Section 16111, CONDUIT SYSTEMS.


3.
Conduit fill shall not exceed 40 percent.


4.
Cable runs shall be splice free.


5.
All cable junctions and taps shall be accessible.  Do not install multitaps or other distribution equipment items inside cable ducts or raceways.  Use a 6” X 6” X 4” MIN junction box attached to the cable duct or raceway for distribution system passive equipment installation.  Ensure all equipment and tap junctions are accessible.


6.
Cables shall be installed and fastened without causing sharp bends or rubbing of the cables against sharp edges.  Cables shall be fastened with hardware which will not damage or distort them.


7.
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.


8.
Cable shall be grouped and shall not change position throughout the cable run.


9. Completely test all of the cables after installation and replace any defective cables. 


D.
AC Power:


1.
The Contractor shall connect all of the branch AC circuits which supply power to the system to a designated AC panelboard and shall clearly indicate on the directory in the panelboard that the circuits supply power to the system.


2.
The Contractor shall furnish and install a 120 VAC branch circuit, wired to a separate breaker, from the designated power panel to each equipment rack or cabinet, in accordance with the NEC.


3.
An AC power outlet shall be provided convenient to each item of equipment in the equipment rack or cabinet and to each TV receiver wall outlet.


4.
AC power wiring shall be run separately from signal cable.


E.
Grounding:


1.
The Contractor shall ground all Contractor installed equipment to eliminate all shock hazard and to minimize, to the maximum extent possible, all ground loops, common mode returns, noise pickup, crosstalk, etc.


2.
The Contractor shall install lightning arrestors and grounding in accordance with the NFPA and this specification.


3.
Ground wires for antenna masts shall be at least No. 6 AWG stranded copper wire.


4.
Ground wires for equipment shall be at least No. 14 AWG stranded copper wire.


5.
Ground wires for equipment cabinets or racks shall be at least No. 10 AWG stranded copper wire.


F.
Equipment Assembly:


1.
Equipment installed indoors shall be installed in metal racks/cabinets with hinged doors and locks so as to be accessible for maintenance without interference to other nearby equipment.  Two keys shall be furnished for each rack/cabinet lock.


2.
Equipment shall be installed with sufficient vertical separation to insure adequate air circulation.  The rack/cabinet shall be designed to provide air flow around equipment.


3.
Cables shall enter the equipment racks/cabinets in such a manner that all doors shall open and close without disturbing or damaging the cables.


4.
All distribution hardware shall be securely mounted in a manner which shall provide access to the connections for testing and allow sufficient cable room for the doors to open and close without disturbing the cables.

3.2 - TESTS


A.
Pretesting:


1.
Upon completing installation of the system, the Contractor shall align, balance, and completely pretest the entire system.


2.
During the system pretest, the Contractor shall 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.
The Contractor shall measure and record the visual and aural carrier levels of each channel at each of the following points:


a.
Antenna outputs.


b.
Preamplifier inputs and outputs.


c.
Strip amplifier or Channel Processor inputs and outputs.


d.
Headend signal level and S/N for each TV channel specified.


e.
Distribution amplifier inputs and outputs.


f.
Last outlet of each leg.


g.
A random sampling of 25% of TV Outlets.


4.
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.  The Resident Engineer will send a copy of these measurements 15 working days prior to the acceptance test to the Technology Management Service (162D) for evaluation.


B.
Acceptance Test:


1.
After the system has been pretested and the Contractor has submitted the pretest results and the certification to the Resident Engineer, then the Contractor, along with the Resident Engineer, shall schedule an acceptance test date.  The Contractor shall provide the Resident Engineer 30 days advance written notice of the date the acceptance test is expected to begin.  The system shall be tested, in the presence of a Government representative utilizing the approved test equipment to certify proof-of-performance.  The system test shall verify that the total system meets all the requirements of this specification.


2.
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 system does comply with the operational and technical requirements of this specification under operating conditions.  The system shall be rated as either acceptable or unacceptable at the conclusion of the test.  Failure of any part of the system that precludes completion of system testing, which cannot be repaired in four hours, shall be cause for terminating the test of the system.  Repeated failures which result in a cumulative time of eight hours to effect repairs, shall cause the entire system to be declared unacceptable.  Retesting of the entire system shall be rescheduled at the convenience of the Government at the direction of the Resident Engineer.


C.
Acceptance Test Procedure:


1.
Inspection:


a.
The Government representative will tour all areas the system is installed to insure that all sub-systems are completely and properly installed in place, and are operationally ready for proof of performance testing.  A system inventory may be taken at this time. Failure of the system to meet the installation requirements of this specification shall be grounds for terminating all testing.


b.
The system diagrams, as-installed drawings, equipment manuals, AUTO CAD Disks, and pretest measurements shall be formally inventoried and reviewed.


2.
Test:


a.
After the inspection, the headend output shall be checked to verify that it meets all performance requirements utilizing the spectrum analyzer or signal level meter.


b.
Following the Signal Level Test, a CATV cable ready hospital grade color TV receiver shall be connected to the headend output test to ensure there are no visible signal distortions such as intermodulation (windshield wiper effect), ghosting, beats, etc. on any channel.


3.
Distribution System Testing:


a.
The MATV distribution system shall be checked at the first and last outlet in each leg to verify that the MATV distribution system meets all performance requirements utilizing the spectrum analyzer or signal level meter and TV receiver.  TV outlets that are controlled by a Nurse Call Pillow Speaker shall be functionally tested at the same time.


b.
A random sampling of a MIN of 25% of the TV outlets shall be checked, unless incorrect levels indicate that a wider sample should be taken.
3.3 - TRAINING


Furnish the services of an OEM trained engineer or technician for a total of eight hours to instruct designated VAMC maintenance personnel. Instruction shall include corrective and preventive maintenance of the RED equipment.  Before the system can be accepted by VA, this training must be accomplished.  Training will be scheduled at the convenience of the VAMC, Chief Engineering Service.

3.4
WARRANTY REQUIREMENTS:


A.
CONTRACTOR’S RESPONSIBILITY:


1.
The Contractor shall guarantee that all installed material and equipment will be free from defects, workmanship, and will remain so for a period of one year from date of final acceptance of the MATV System by VA.  The Contractor shall provide OEM’s equipment warranty documents, to the RE and VAMC Contracting Officer, certifying that all equipment installed under this SPEC conforms to its published specifications.


2.
The Contractor's maintenance personnel shall have the ability to contact the Contractor and OEM's central emergency assistance maintenance center and request remote diagnostic testing and assistance in resolving technical problems at any time, 365 days a year.  This contact capability shall be provided by the Contractor and OEM via a business telephone line at no additional cost to VA.  Each Contractor maintenance and supervisor individual shall be fully qualified by the OEM and provide the RE and VAMC Contracting Officer with copies of current and qualified OEM training certificates and OEM certification.


3.
Additionally, defining the FAR’s warranty outlines concerning this system, the Contractor shall accomplish the following MIN requirements during the one year warranty period:


B.
RESPONSE TIME DURING THE ONE YEAR WARRANTY PERIOD:


1.
The Contractor shall respond on-site, during the standard work week, to a routine trouble call within 72 hours of its report.  A routine trouble is considered a trouble which causes a TV outlet to be inoperable.


2.
The Contractor shall respond on-site to an emergency trouble call within 24 hours of its report.  An emergency trouble is considered a trouble which causes a subsystem to be inoperable at anytime.


3. The Contractor shall respond on-site to a catastrophic trouble call within 12 hours of its report.  A catastrophic trouble call is considered an MATV failure.


(a)
If a MATV failure cannot be corrected within eight hours, the Contractor shall be responsible for providing alternate MATV equipment. The alternate equipment/system shall be operational within 12 hours (to commence at the end of the eight hour trouble shooting period).


(b)
Failures affecting operation of critical emergency health care facilities (i.e., cardiac arrest teams, intensive care units, etc.) shall also be deemed as a catastrophic trouble call if so determined by the VAMC Director.  The VAMC Contracting Officer shall notify the Contractor of this type of trouble call at the direction of the VAMC Director.


4.
A standard work week is considered 8:00 A.M. to 5:00 P.M., Monday through Friday exclusive of Federal Holidays.  If any trouble cannot be corrected within one working day, the Contractor shall furnish and install compatible substitute equipment returning the system or subsystem to full operational capability, as described herein, until repairs are complete.


5.
The RE and/or VAMC Contracting Officer are the Contractor’s reporting and contact officials for MATV System trouble calls, during the guaranty period.


C.
REQUIRED ON-SITE VISITS DURING THE ONE YEAR WARRANTY PERIOD:


1.
The Contractor shall visit, on-site, for a MIN of eight hours, once every 12 weeks, during the guaranty period, to perform system preventive maintenance, equipment cleaning and operational adjustments to maintain the system according the descriptions identified in this SPEC.


(a)
The Contractor shall arrange all VAMC visits with the VAMC Contracting Officer prior to performing the required maintenance visits.


(b)
Preventive maintenance shall be performed by the Contractor in accordance with the OEM's recommended practice and service intervals during non-busy time agreed to by the VAMC Contracting Officer and Contractor.


(c)
The preventive maintenance schedule, functions and reports shall be provided to and approved by the RE and VAMC Contracting Officer.


2.
The Contractor shall provide the RE or VAMC Contracting Officer a type written report itemizing each deficiency found and the corrective action performed during each required visit or official reported trouble call.  The Contractor shall provide the RE and 162D with sample copies of these reports for review and approval.  The following reports are the MIN required:


a.
Documentation Requirements:

       The Contractor shall maintain a separate log for each item of equipment and each sub-system of the system.  The log shall list dates and times of all scheduled, routine, and emergency calls.  Each emergency call shall be described with details of the nature and causes of emergency, steps taken to rectify the situation and specific recommendations to avoid such conditions in the future.


b.
Monthly Report:

      The Contractor shall provide a monthly summary all equipment and sub-systems serviced during this guarantee period to VAMC Contracting Officer by the fifth working day after the end of each month.  The report shall clearly and concisely describe the services rendered, parts replaced and repairs performed.  The report shall prescribe anticipated future needs of the equipment and Systems for preventive and predictive maintenance


3.
The VAMC Contracting Officer shall provide 162D and the VAMC Engineering Officer, copies of these reports for evaluation.


(a)
The VAMC Contracting Officer shall ensure copies of these reports are entered into the system’s official acquisition documents.


(d)
The VAMC Chief Engineer shall ensure copies of these reports are entered into the system’s official technical as-installed documents.


(c)
The 162D Staff shall ensure copies of these reports are entered into the system’s official VACO documents.
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