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SECTION 16764

SECURITY EMERGENCY CALL // DURESS ALARM // TELECOMMUNICATION SYSTEMS AND EQUIPMENT

PART 1 – GENERAL

DESCRIPTION


A.
This section outlines the minimum (MIN) requirements for a complete and operating Emergency Call System (ECS) // Duress Alarm System (DAS) // at each __________ station.


B.
The ECS // DAS // system shall include, but not be limited to a control panel, nurse call emergency station, transformers, pushbuttons, power supplies, electrical supervision circuits, and wiring and as shown on the drawings and herein specified.

1.1.1
GENERAL REQUIREMENTS


A.
The DRS (hereinafter referred to as "the system") shall be designed, engineered, furnished, delivered, installed and tested to ensure it is fully operating and free of engineering, installation, system operation and Original Equipment Manufacturer (OEM) defects that provides a "turnkey" installation.


B.
The system shall provide emergency assistance and control functions from the locations in __________ Service to a central monitoring system at the __________ Station location and as shown on the drawings in __________ Service.  Additionally, the system shall allow for the addition of future ECS // DAS // controls and activation units by adding appropriate transmission lines and equipment at each location.


C.1.
The system shall consist of homed run control to activation unit connections at the __________ Station.  Emergency Call // Duress Alarm // Panel/Equipment or systems for ICU and Seclusion Room functions shall not be allowed to be installed between the location and master ECS // DAS // control system if connected to a Nurse Call/Code One System unless technically approved by 197B.  Each annunciation unit must have a wall panel control function, reporting and indicating equipment located at the __________ Station.  However, a master ECS // DAS // door panel switcher/multiplexer(s) is required to provide constant door control (24 hours a day) of designated locations and as shown on the drawings.


2.
The ECS // DAS // control panel(s) located at the __________ Station shall be completely hidden from public access to ensure security. This requirement must be met and will not be allowed to be compromised in any way.


3.
Additionally, each door local activation unit may be powered by 24 –30 Volts Alternating Current (VAC) Class II, low voltage from a __________ Station Central Emergency Power supply whose low voltage power cables will be allowed to be routed in the same conduit(s) as the respective system cable(s) as long as shielding requirements identified herein are met.  Note: The interfacing with Nurse Call and/or Code Systems is allowed ONLY at the specific direction and technical approval of 197B.

1.1.2
The system shall provide ease of operation, servicing, maintenance, testing and expansion of additional services.  Any equipment required making a complete working system, though not specified, shall be furnished and installed by the Contractor.  The Contractor shall ensure that all installation personnel understand and comply with the OEM's and this document's requirements.

1.1.3
The RE is the approving authority for all physical system physical installation.  The Contractor must obtain written approval and instructions, routed through the PM prior to any installation.  Usual areas of concern are identification of all Government Furnished Equipment (GFE) and system specific equipment locations.  The following are examples; but, are not limited to:


A.
Certification of earth ground connection points, physical and electrical grounding requirements,


B.
Use of existing lightning protection system(s),


C.
Identification of emergency alternating current AC power panels,


D.
Sleeving and sealing of fire barriers, outside walls and supporting walls,


E.
Identification of all GFE and specific equipment locations,


F.
General and specific equipment mounting requirements, and


G.
Conduit and cable installation and routes.

1.1.4
Requirements (quantities, lists, equipment type, standards, miscellaneous items, etc.) identified in the Contractors Furnished Equipment (CFE) lists are considered to be the MIN necessary to provide the system as described herein.  The Contractor is responsible to provide items in sufficient quantity to complete the system installation as specified herein, even though the provided CFE list does not indicate the additional items.

1.1.5
The Contractor shall provide, in writing, system mechanical, location, mounting and installation plans or recommendations that shall be specifically approved by the RE, in writing, and be coordinated with the Facility, PM, and 197B, before any type of installation is allowed.

1.1.6
The Facility contains numerous items of GFE that may be used by the Contractor in the system. GFE that is incorporated into the system by the Contractor shall be granted the same warranty conditions as described herein.  GFE that is not used or incorporated in the system shall be inventoried by the RE and Contractor and removed, by the Contractor, in a manner instructed by the RE.

1.1.7
Conduit for system signal, control and power wires or cables, which is not specifically described as GFE, shall be provided by the Contractor, except where GFE conduit is specifically shown on the Contract Drawings.

1.1.8
Project related Facility visits must be coordinated and approved by the RE, and is coordinated with the SRE, prior to each occurrence.

1.1.9
The system shall not be used until all specification requirements; operation, installation, electrical and mechanical specifications have been identified and accepted by the appointed RE Representative; and all contractual requirements have been met and accepted by the RE and 197B.

1.1.10
SYSTEM INSTALLATION

The system shall be installed to a MIN of applicable EIA, NEC, VA and as outlined herein, as amended that encompass a part of this specification.

1.1.10.1
DOOR RELEASE ITEMS

A.
Door release items installed in areas with suspended ceiling, fixed tile, plaster, or concrete walls, and/or metal door frames shall be provided in tamperproof unobtrusive dual gang receptacle back box with stainless steel cover plate or as the OEM specifics for that specific location.


B.
External cables shall be fully enclosed in conduit or flexible protective armor, from the activating unit location’s enclosure receptacle back box to and above the ceiling wall mounted junction box(s).


C.
Each activation unit cover plate or OEM specified installation equipment shall conform to the mounted location and be provided with tamperproof attachments to the receptacle back box.


D.
All external cables for the associated junction box to the remaining system locations shall be fully enclosed in conduit or flexible protective armor, from the junction box to above ceiling mounted cable duct(s) or master conduit route(s).


E.
Each system item shall be securely fastened to the wall, ceiling, or other RE approved structure with suitable anchors that shall support the total structure without causing damage to the mounting, wall, or ceiling surfaces.

1.1.10.2
DOOR CONTROL PANEL (S)_

A.
Door release items installed in areas with suspended ceiling, fixed tile, plaster, or concrete walls, and/or metal consoles/cabinets shall be in a duplex receptacle or OEM specified box and provided with a unobtrusive stainless steel or other cover plate as the OEM specifics for that specific location.


B.
External cables shall be fully enclosed in conduit or flexible protective armor, from the activating unit location’s enclosure receptacle back box to and above the ceiling wall mounted junction box(s).  If installed in/or on a console or cabinet, the internal cables shall be installed in OEM recommended wire management systems or if the OEM does not have such a recommendation a wire management system as described herein to a internally mounted cabinet/console junction box.


C.
Each panel cover plate shall be OEM specified for the installed equipment and shall conform to the mounted location and be provided with tamperproof attachments to the receptacle back box or rack frame enclosure chassis. Indicating lamps shall be provided and labeled for each location specified and as shown on the drawings.


D.
All external cables for the associated junction box to the remaining system locations shall be fully enclosed in conduit or flexible protective armor, from the junction box to above ceiling mounted cable duct(s) or master conduit route(s).


E.
Each system item shall be securely fastened to the wall, ceiling, or other RE approved structure with suitable anchors that shall support the total structure without causing damage to the mounting, wall, or ceiling surfaces.

1.1.10.3
ELECTRICAL SUPERVISION


Each ECS // DAS // system shall be designed to provide continuous electrical supervision of the complete and entire system (i.e. door activation units, light bulbs [each light will be considered supervised if they use any one or a combination of Underwriters Laboratory, Inc. (UL) approved electrical supervision alternates, as identified in UL-1069, 1992 revision], panels, wires, contact switch connections, circuit boards, data, audio, and communication busses, main and UPS power, etc.).  All alarm initiating and signaling circuits shall be supervised for open circuits, short circuits, and system grounds.  Main and UPS power circuits shall be supervised for a change in state (i.e. primary to back up, low battery, UPS on line, etc.).  When an open, short or ground occurs in any system circuit, an audible and visual fault alarm signal shall be initiated at the master control station and all remote locations.

1.1.10.4
PERFORMANCE STANDARDS


The system shall meet the MIN performance standards as described in Specification Paragraphs 1.1.10.1 through 1.1.10.3 and:


A.
DOOR ACTIVITATION UNITS

Shall fully complement and function and match the door manufacturers magnetic controls and hardware, if so supplied.

1. Shall fully function with the OEM supplied door controls and hardware to activate the system in routine and emergency conditions.

2. Shall fully function within the supplied electrical supervision circuits as described herein.


B.
CONTROL PANEL
1. Shall be fully compatible, compliment and operate the door magnets provided by the door manufacturer of the system or OEM supplied door-operating hardware.

2. Shall have a push button or electronic key pad to release and secure each door.

3. Each door control function shall be identified with a lamp r electronically identified on the panel or associated display unit.

4. Each door location shall be permanently labeled (paper labels are not acceptable) or electronically identified on the panel or associated display unit

5. Shall fully function within the supplied electrical supervision circuits as described herein.


C.
CONTROL SIGNAL STANDARDS

1.
Input and Output Signal
0.0 dBmV + 1.0 dBmV


Level


2.
Input and Output Signals
Terminated on each Control Unit


3.
Input and Output Impedance
120 Ohms, BAL


4.
Channel Bandwidth


a.
Data
300 Hz to 3.5 kHz (9.6 kilo bits per second rate)


b.
DC
0.5 Hz to 100Hz, + 5.0%, MIN


5.
S/N Ratio
60 dBmV + 1.0 dBmV

1.1.10.5
SYSTEM BALANCING

Terminators, filters, traps, pads and so forth (ETC), shall be installed for minimizing interference and for balancing the system.  Filters, traps, splitters, couplers, tap offs, etc., shall be able to pass all system signals in the frequency bands selected, directions specified; with low loss, high isolation and have MIN delay or reflections of the identified frequencies or signals.

1.1.10.6
SYSTEM TEST POINTS

Provisions shall be made at each equipment site and interconnection/distribution point to locally access the system and equipment functional test points and automatic circuits.

1.2
RELATED WORK

A.
Section 16050
BASIC METHOUS AND REQUIREMENTS (ELECTRICAL)


B.
Section 16111
CONDDIT SYSTEMS


C.
Section 16763
SECURITY CCTV DOOR // ---- // MONITORING TELECOMMUNICATION SYSTEM AND EQUIPMENT

1.3
QUALITY ASSURARANCE

Refer to Specification Section 16800A.

1.4
SUBMITTALS

Refer to Section 16800A.

1.5
APPLICABLE PUBLICATIONS
The following publications, except as hereinafter modified, are incorporated herein by reference and form a part of this specification to the extent indicated by the references thereto. Except where a specific date is given, the issue in effect (including amendments, addenda, revisions, supplements and errata) on the date of the Invitation for Bids shall be applicable. In text such publications are referred to by basic designation only.

A.
National Fire Protection Association (NFPA)


NFPA 70, Article 517 MIN
National Electric Code


NFPA 99
Health Care Facilities


NFPA 101
Life Safety Code


B.
Electronic Industries Association (EIA)


REC 127‑49
Power Supplies


RS 160‑51
Sound Systems


C.
Underwriters Laboratories, Inc. (UL)


UL 50‑80
Cabinets and Boxes


UL 1069
Hospital Signal and Nurse Call Equipment

PART 2 - PRODUCTS

2.1
EQUIPMENT AND MATERIALS

2.1.1
The component characteristics listed herein shall serve as a guide in selecting equipment for the system.  But, are not mandatory if more suitable equipment is available.  The RE, prior to installation shall approve variations.
2.1.2
Any components found that are not specifically engineered for the devices to which they are attached shall be exchanged before the installation, when discovered or after the proof of performance test, at no cost to the Government.

2.1.3
While certain equipment items may independently meet the system’s equipment specifications, and in fact, seem to meet the system performance specifications.  However, when the CFE is mechanically and electrically associated with other CFE and GFE equipment, the system shall be designed so that the combination of equipment actually employed does not produce any undesirable effects such as signal distortions, noise pulses, glitches, audio hum, transients, etc.  The Contractor is responsible for properly interfacing the CFE with the GFE.  An interface requires not only a physical connection, but also a matching of signals with regard to impedance, signal level, timing, synchronization and termination.
2.1.4
All equipment to be supplied under this specification shall be new and the current model of a standard product of an OEM or record.  An OEM of record shall be defined as a company whose main occupation is the manufacture for sale of the items of equipment supplied and which:


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


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


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


D.
Has published and distributed descriptive literature and equipment specifications on the items of equipment submitted at least one year prior to the Invitation for Bid.

2.1.5
Specifications of equipment as set forth herein are salient and 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.

2.1.6
The Contractor shall produce verification, in writing to the RE at time of installation, that the type of wire/cable actually being provided is recommended and approved by the OEM and will provide a total system free of undesirable effects.  The Contractor is responsible for providing the correct protection cable duct and/or conduit and wiring even thought the actual installation may be by another subcontractor.

2.2
EQUIPMENT LISTS

The Contractor shall include the list as a part of the technical submittal as identified herein.  Select the required equipment items quantities that will satisfy the needs of the system and edit between the // - //.  Delete equipment items that are not required add additional items required, and renumber section as per system design.


SPEC WRITER NOTE: Select the required equipment items quantities that will satisfy the needs of the system and edit between the // - //.  Delete equipment items that are not required and renumber section as per system design.

The following is the MIN equipment required by the system:


A.
As Required
Multisection custom console


B.
As Required
Equipment cabinet(s)


C.
As Required
Equipment panels


D.
As Required
AC power strips


E.
As Required
Power line conditioner


F.
As Required
System power supply


G.
As Required
Junction box


H.
As Required
Emergency control panels


I.
As Required
Remote activation units


J.
1 ea.
Electronic supervising master panel


K.
As Required
Electronic supervising remote panel(s)


L.
As Required
System connectors


M.
As Required
System cables


N.
1 ea.
Installation kit

2.3
EQUIPMENT ITEMS
2.3.1
DOOR CONTROL ITEMS AND PANELS

IT IS THE INTENT OF THIS DOCUMENT TO ALLOW THE CONTRACTOR TO SELECT AND PROVIDE STANDARD “OFF THE SHELF” EQUIPMENT ITEMS TO FORM A COMPLETE AND OPERATING DRS SYSTEM TO MIN FUNCTION AS DESCRIBED HEREIN.  THE CONTRACTOR IS REQUIRED TO EXCHANGE THE TECHNICAL INFORMATION DESCRIBED HEREIN ALONG WITH ALL APPLICABLE DRAWINGS WITH AN OEM AS DESCRIBED HEREIN AND PROVIDE A DRS SYSTEM THAT FULLY SATISFYS THE REQUIREMENTS OF THIS SPECIFICATION. HOWEVER, THIS WILL NOT LIMIT THE CONTRACTOR TO “CUSTOM DESIGN” A SYSTEM THAT FULLY SATISFYS THIS DOCUMENT.  THE VA WILL CONSIDER ANY TECHNICAL APPROACH PROVIDED BYT THE CONTRACTOR AS LONG AS EACH SUBMITTAL FULLY COMPLIES WITH THE FORMAT REQURIEMENTS AND EACH SUBMITAL IS A FULLY SEPARATE SUBMITTAL AS ALLOWED BY THE SPECIFICATION.

2.3.2
SYSTEM CONNECTORS
2.3.2.1
SPADE LUGS

The spade lugs shall be a crimp-on insulated lug to fit a 6-32 screw terminal.  The spade lugs shall be installed with a installation as recommended by the OEM.

2.3.2.2
MOUNTING STRIPS AND BLOCKS

1.
BARRIER STRIPS


a.
Barrier strips are required for AC power, data, voice and control cable or wires. Barrier strips shall accommodate the size and type of audio spade (fork type) lugs used with insulating and separating strips between the terminals for securing separate wires in a neat and orderly fashion.  Each cable or wire end shall be provided with an audio spade lug which is connected to an individual screw terminal on the barrier strip.  The barrier strips shall be surface secured to a console, cabinet, rail, panel, etc.  120 VAC power wires shall not be connected to signal barrier strips.

b.
TECHNICAL CHARACTERISTICS

Terminal size
6-32, MIN


Terminal amount
Any combination


Wire size
20 American Wire Gauge (AWG), MIN


Voltage handling
100V, MIN


Protective connector cover
Required for Class II and 120 VAC power connections

2.
PUNCH BLOCKS

Bell System (AT & T approved) punch blocks are approved for data, voice and control wiring. Punch blocks shall be specifically designed for the size and type of wire used. Punch block strips shall be secured to a console, cabinet, rail, panel, etc.  Punch blocks shall not be used for Class II or 120 VAC power wiring.


3.
WIRE WRAP STRIPS

Wire wrap strips (0.065" wire wrap MIN) are approved for data, voice and control wiring.  Wire wrap strips shall be secured to a cabinet, rail, panel, etc.  Wire wrap strips shall not be used for 120 VAC power wiring.

2.3.3
SYSTEM CABLES

Each cable shall be certified 100% sweep tested by tags on each reel and have a noncontaminating jacket.  The certification tags shall be delivered to the Facility Contracting Officer prior to installation of the cable.

2.3.3.1
COAXIAL CABLE, GENERAL PURPOSE

A.
The coaxial cable shall be RG-59/U type and shall pass the spectrum from 10 kHz to 100 mHz.


B.
TECHNICAL CHARACTERISTICS

Impedance
75 Ohms


Center conductor
20 AWG


Dielectric
Cellular polyethylene


Shield coverage
95% copper braid


Temperature rating
Zero to +176( F


Connector type
BNC or UHF


C.
ATTENUATION

Frequency
MAX dB/100'


 10.0 kHz
0.20


100.0 kHz
0.22


 1 .0 mHz
0.25


  4.5 mHz
0.85


 10.0 mHz
1.4


100.0 mHz
5.0

2.3.3.2
CONTROL CABLE

A.
The control cable shall be multiconductor cable with stranded conductors.  The cable shall supply the power and voltage needed to operate the unit at the distance required.


B.
TECHNICAL CHARACTERISTICS

Wire size
20 AWG


Working Voltage
200

2.3.3.3
AUDIO CABLE

A.
Audio cable shall have two stranded conductors.  The cable shall be able to handle the power and voltage used for the load impedance over the distance required, with not more than 5% power loss.


B.
TECHNICAL CHARACTERISTICS

Number of pairs
Per system design


Wire size
20 AWG


Shield coverage
100%, individual pairs or entire cable, as required by system design


Working Voltage
350

2.3.3.4
AC POWER CABLE

AC power cable shall be three conductor, at least 16 AWG, 13 AMP @ 120 VAC and 1625 Watt (W).  Master AC power and cable installation specification and requirements are given in SPEC Section IV.

2.3.4
EQUIPMENT CONSOLES AND/OR CABINETS

The following MIN components shall be installed in each enclosure:


A.
CUSTOM CONSOLES

1.
The complete installation shall be provided with a standard sloped front and have a work writing shelf or desk placed at a height that allows wheelchair or other handicap access. Each console shall be floor mounted and provided with rear locking doors.  It may have casters, but if casters are used, the Facility Engineering Officer must approve a method of securing each console to the floor or wall. The console sections shall be capable of passing through a 36” wide door.


2.
TECHNICAL CHARACTERISTICS

Overall height
66”, MAX


Front panel openings
19”, EIA horizontal


Writing shelf

Height
30”, MIN


Opening
14”, MIN


Hole spacing
EIA and Western Electric (WE)


Counter balance
Weighted as required to prevent tipping


Active Convenience AC Outlets
MIN of two duplex receptacles, mounted on the front bottom portion of each end and center cabinets


B.
DISTRIBUTION OR SYSTEM INTERFACE CABINET

1.
The cabinet shall have hinged front and rear (front door only if wall mounted) doors. Each cabinet shall be floor or wall mounted.


2.
TECHNICAL CHARACTERISTICS

Overall height
85 7/8", MAX


Overall depth
25 1/2", MAX


Overall width
21 1/16", MAX


Equipment vertical mounting space
77 1/8”, MAX


Front panel horizontal width
19 1/16”, EIA horizontal MAX


Hole spacing
EIA and (WE)


C.
BLANK PANEL

Blank panels shall be constructed of flat smooth 1/8 inch thick solid aluminum or steel (if steel is used it shall be constructed of heavy 16 gauge cold rolled steel and have baked-on iron phosphate primer), have baked enamel paint finish and have vertical dimensions in increments of 1.75" or one rack unit (RU).  Each panel shall be color matched to the equipment console or cabinet it is installed


D.
EQUIPMENT BREAKOUT OR TERMINATION CONNECTOR (BULKHEAD) PANEL

1.
The connector panel shall be made of flat smooth 1/8 inch thick solid aluminum, custom designed, fitted and installed in the cabinet.  Bulkhead equipment connectors shall be mounted on the panel to enable all cabinet equipment’s signal, control, and coaxial cables to be connected through the panel.  Each panel shall be color matched to the cabinet installed.


2.
TECHNICAL CHARACTERISTICS

Product reference of a Government Approved (US State Department) MATV, CATV or RF type is Telewire, CATV Division, PUP-17 with F-81D connectors installed.  This panel may be used for fiberoptic, video, audio and control cable installations when provided with the proper connectors.  This panel is not allowed to be used for 120 VAC power connections.


Size


Height
3.5” RUs, MIN


Width
19 1/16”, EIA MIN


Number of connections
12 pairs, MIN


Connectors


RF
“F81D”


Audio
1/4" Phono, XLR or RCA (Barrier strips, surface mounted with spade lugs, punch block or wire wrap type strips are acceptable alternates)


Control
Barrier strips surface mounted with spade lugs, punch block or wire wrap type strips


Low voltage power (class II)
Barrier strips with spade lugs and plastic cover, surfaced mounted


Fiberoptic
“ST” Stainless steel, female


E.
AC POWER STRIP

1.
The strip shall be mounted vertically at the rear of the equipment console or cabinet and shall contain standard "U" ground AC outlets for distributing AC power to the electronic equipment installed in the equipment rack.  Each outlet shall be paralleled wired throughout the strip length.  The strip shall be self-contained in a metal enclosure.  The strip may contain an electrical connection cable (or “pig tail”) that allows it to be connected into the power line conditioner (only two strips MAX) as long as the conditioner’s output capacity is not exceeded.


2.
TECHNICALCHARACTERISTICS

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


Wire 
3 Conductor, 12 AWG solid copper


Number of outlets
One per each item of installed equipment with four spares


F.
AC POWER LINE CONDITIONER

1.
The power-line conditioner shall provide instantaneous regulation of the AC input voltage spikes and surge suppression, isolate and provide electromagnetic interference (EMI) and RFI filtering of noise present on the AC input line.  It shall be rack, console or cabinet mounted. The rack, console or cabinet mounted AC power strip(s) may be connected to it (two each MAX).  Each item of installed electronic equipment, that is microprocessor based, shall be connected directly to the conditioner or a receptacle that is connected to the conditioner.  The conditioner’s AC input shall be connected to the Facility’s Emergency AC Power System.  “Pig tail connections are not allowed.”

2.
TECHNICAL CHARACTERISTICS

Input Voltage range
120 VAC +25%


Input Power capacity
20 AMP, 120 VAC


Voltage output regulation
+3.0 %


Circuit breaker
15 AMP


AC outlets
2 MIN


Response time
5 Nano (n) seconds (S)


Surge suppression
10,000 AMP, MIN


Noise suppression

Common
40 dB


Differential
45 dB

2.4 - INSTALLATION KIT

The kit shall be provided that at, a MIN, includes all connectors and terminals, labeling systems, audio spade lugs, barrier strips, punch blocks or wire wrap terminals, heat shrink tubing, cable ties, solder, hangers, clamps, bolts, conduit, cable duct, and/or cable tray, etc., required to accomplish a neat and secure installation.  All wires shall terminate in a spade lug and barrier strip, wire wrap terminal or punch block.  Unfinished or unlabeled wire connections shall not be allowed.  Turn over to the RE all unused and partially opened installation kit boxes, coaxial, fiber-optic, and twisted pair cable reels, conduit, cable tray, and/or cable duct bundles, wire rolls, physical installation hardware.  The following are the MIN required installation sub-kits:


A.
SYSTEM GROUNDING


1.
The grounding kit shall include all cable and installation hardware required.  All radio equipment shall be connected to earth ground via internal building wiring, according to the NEC.


2.
This includes, but is not limited to:


a.
Coaxial Cable Shields
f.
Conduits
k.
Grounding 


b.
Control Cable Shields
g.
Cable Duct
blocks


c.
Data Cable Shields
h.
Cable Trays


d.
Equipment Racks
i.
Power Panels


e.
Equipment Cabinets
j.
Connector Panels


B.
COAXIAL CABLE


The coaxial cable kit shall include all coaxial connectors, cable tying straps, heat shrink tabbing, hangers, clamps, etc., required to accomplish a neat and secure installation.


C.
WIRE AND CABLE


The wire and cable kit shall include all connectors and terminals, audio spade lugs, barrier straps, punch blocks, wire wrap strips, heat shrink tubing, tie wraps, solder, hangers, clamps, labels etc., required to accomplish a neat and orderly installation.


D.
CONDUIT, CABLE DUCT, AND CABLE TRAY


The kit shall include all conduit, duct, trays, junction boxes, back boxes, cover plates, feed through nipples, hangers, clamps, other hardware required to accomplish a neat and secure conduit, cable duct, and/or cable tray installation in accordance with the NEC and this document.


E.
EQUIPMENT INTERFACE


The equipment kit shall include any item or quantity of equipment, cable, mounting hardware and materials needed to interface the systems with the identified sub-system(s) according to the OEM requirements and this document.


F.
LABELS


The labeling kit shall include any item or quantity of labels, tools, stencils, and materials needed to completely and correctly label each subsystem according to the OEM requirements, as-installed drawings, and this document.


G.
DOCUMENTATION


The documentation kit shall include any item or quantity of items, computer discs, as installed drawings, equipment, maintenance, and operation manuals, and OEM materials needed to completely and correctly provide the system documentation as required by this document and explained herein.

PART 3 ‑ EXECUTION

3.1
INSTALLATION

3.1.1
Equipment installed outdoors shall be weatherproof or installed in waterproof enclosure(s) with hinged doors and locks keyed alike with two keys. Universal lock keying of each system enclosure is acceptable.

3.1.2
Equipment installed indoors shall be installed in metal enclosure(s) with hinged doors and locks keyed alike with two keys.  Universal lock keying of each system enclosure is acceptable.

3.1.3
Equipment provided for the system and its subsystems shall be installed in a manner that complies with this document, accepted industry standards of good practice, OEM instructions and in a manner which does not constitute a safety hazard.

3.1.4
Passive equipment shall be connected according to the OEM's specifications to insure correct termination, isolation, impedance match and signal level balance.

3.1.5
Terminating resistors shall be used to terminate all unused branches, interconnection ports or outlets and equipment ports of the system.  They shall be designed for the purpose of terminating equipment ports, wires and cables carrying the identified system signals.

3.1.6
EQUIPMENT CONSOLES AND CABINETS


1.
The custom console or cabinet (hereinafter referred to as “enclosure) shall be custom designed from standard OEM components.  It shall be constructed of heavy 16-gauge cold rolled steel.  It shall have baked-on iron phosphate primer and baked enamel paint finish in a color to be selected by the using Facility Service Chief.  When all equipment and blank panels are installed, snap-in-place chrome trim strip covers are required that will cover all front panel screw fasteners.  It shall incorporate all Facility Security System (i.e: Radio, SSTV, Intrusion, Door Control, Card Access, etc.) controllers.

2.
Each enclosure shall have OEM produced top, bottom and side panels; except, enclosures mounted sided by side, where only two outside panels shall be provided Each enclosure shall contain integral and adjustable predrilled rack mounting rails or frame that allows front panel equipment mounting and access.  Each enclosure shall be provided with standard knockout holes for conduit connection or cable entrance; provide for ventilation of the equipment; power outlet strip(s) and bulkhead connector panel(s).


3.
Rack mounted equipment shall be installed in the enclosure where equipment normally requiring adjustment or observation are mounted so operational adjustment(s) can be conveniently made.  Heavy equipment shall be mounted with rack slides allowing servicing from the front of the enclosure.  Heavy equipment shall not depend only upon front or rear panel-mounting screws for support.  Equipment shall be provided with sufficient cable slack to permit servicing by removal of the installed equipment from the front of the enclosure.  A blank panel (spacer) of 1.75 inches high shall be installed above and below each piece of active equipment to insure adequate air circulation.  The enclosure shall be designed for efficient equipment cooling and air ventilation.  Each enclosure that contains active electronic equipment shall be equipped with a quiet fan (or blower) and nondisposable air filter


4.
Enclosures shall be installed plumb and square.  Each enclosure shall be permanently attached to the building structure and held firmly in place.  Care must be exercised to insure proper top, back, side and front enclosure clearance that allows direct access and doors to properly function without interference.  Fifteen inches of front vertical space opening shall be provided for additional equipment with appropriate blank panels installed to cover unused enclosure openings.


5.
Signal patch and/or bulkhead connector panels (i.e.: Audio, data, control and TV) shall be provided so that output for from each source, device or system component shall enter the panel at the top row of jacks or connectors, beginning left to right as viewed from the front, which will be called "input".  Each connection to a load, device or system component shall exit the panel at the bottom row of jacks, beginning left to right as viewed from the front, which will be called "output".

3.1.7
CONNECTORS

Circuits, transmission lines and signal extensions shall have continuity, correct connection and polarity.  Polarity shall be maintained between all points in the system.

3.1.7.1
WIRE

A.
Wire ends shall be neatly formed and where insulation has been cut, heat shrink tubing shall be employed to secure the insulation on each wire.  Tape of any type is not acceptable.

B.
Audio spade lugs shall be installed on each wire end and connect to screw terminals of appropriate size barrier strips.  Punch blocks are approved alternates.  Wire Nut or "Scotch Lock" connectors are not acceptable.  AC barrier strips shall be provided with a protective cover to prevent accidental contact with wires carrying live AC current.  Typically, AC wiring shall conform to this polarity:


1.
Black wire

Hot or positive


2.
White wire

Neutral or common


3.
Green wire

Earth ground

3.1.7.3
MICROPHONE LINE AUDIO

Each connector shall be installed according to the cable or connector OEM's instructions and use the OEM's approved installation tool.  Use the slogan "George Washington Bridge" in determining audio signal polarity.  George is the "ground or return" wire; Washington is the "white or signal neutral" wire and Bridge is the "black or signal positive" wire, throughout the system using three conductor type wires.  Install the connector's to provide and maintain the following audio signal polarity:


A.
XLR type connectors
Signal or positive conductor is pin 3; common or neutral conductor is pin 2; green, ground or return conductor is pin 1


B.
2 and 3 Conductor
Signal or positive conductor is TIP; 1/4" or 1/8" Phono Plug 
Common or neutral conductor is RING and Jacks
Shield, ground or return conductor is 
SLEEVE

C.
RCA Phono Plugs
Signal or positive conductor is TIP; Jacks
and Shield, neutral or common 
conductor is SLEEVE
3.1.7.4
SPEAKER LINE AUDIO

Each connector shall be installed according to the cable, transformer or speaker OEM instructions and use the OEM's approved installation tool.  Each speaker line shall be permanently connected to each appropriate speaker or line matching transformer connection terminal.  Speaker line connection to each audio amplifier shall use audio spade lugs as described herein.  The Contractor shall ensure each speaker is properly "phased" and connected in the same manner throughout the system using two conductor type wires.  One of the conductors shall be color coded to aid in establishing speaker signal polarity, as follows:


A.
Color coded wire
Signal or positive


B.
Noncolor coded wire
Common or neutral


C.
Shield (if provided)
Ground or return

3.1.7.5
VIDEO

A.
UHF connectors shall have a separate ferrule of at least 1/2" in length.  Integral ferrules are acceptable.


B.
N connectors shall have at least a 1/2" integral ferrule.


C.
BNC connectors shall have at least 1/2" integral ferrule.  Twists on types are acceptable in non RF power caring applications. 


D.
These connectors shall be connected to provide the following polarity:


1.
Center wire
Signal or positive


2.
First Shield 
Common or neutral


3.
Second shield (if provided)
Ground or return

3.1.7.6
CFE - INTERFACE AND CONTROL EQUIPMENT

A.
The Contractor has provided an equipment list for the system as a result of their engineering and system design expertise, and those items, at a MIN, are to be used for the system installation.


B.
The Contractor shall guarantee to the Facility Contracting Officer, in writing that the provided system CFE and design shall meet the Facility’s MIN needs and the requirements of this document, and the Contractor shall ensure the system meets these requirements regardless of time needed and at no additional cost to VA.


C.
Refer to SOW Paragraph 1.1 for the Contractor’s responsibility concerning additional equipment times that are found to be omitted or needed.

3.1.8
LABELING

Abbreviations may be used as long as they are the symbol(s) designated for the system or equipment by accepted industry standards and each abbreviation and symbol are used on the appropriate system and subsystem "as-installed" drawing(s).

3.1.8.1
CABLE AND WIRES (Hereinafter referred to as "Cable")

The Contractor shall install labels on all cables at each side of all connections.  The labeling shall be permanent, with contrasting identification alpha or numeric, identifying each cable according to the system "as installed" drawings.  Labels shall be installed adjacent to each mechanical connector, pull box or break in the cable run.

3.1.8.2
EQUIPMENT

Amplifying, control, switching and routing equipment inputs and outputs shall be permanently labeled with contrasting plastic laminate or bakelite material.  System equipment shall be permanently labeled on the face of the unit corresponding to its source. Remote control equipment shall be labeled according to the unit or system being controlled. Equipment labels shall be permanently affixed to the equipment with metal screws, permanent mounting devices or cement.

3.1.8.3
AC POWER

Each circuit breaker shall be labeled at the AC power panel to identify which equipment console, cabinet or enclosure that it serves.


Each equipment console, cabinet or enclosure shall be labeled to identify which AC power panel provides power to it.  These labels shall be permanently affixed to the equipment with metal screws, permanent mounting devices or cement.

3.1.8.4
CONDUIT

The Contractor shall label all conduits, including utilized GFE, with permanent marking devices or spray painted stenciling every 10 feet identifying it as the system.  Also, each enclosure shall be labeled according to this standard.

3.1.9
GROUNDING
3.1.9.1
LIGHTNING

A.
Equipment installed in an open area(s) outside of a building shall be connected to earth ground in accordance with the National Fire Protection Act (NFPA) and NEC, by a MIN #4 American Wire Gauge (AWG) stranded copper wire.  These wires shall be run only on the building exterior.  Use of internal building wiring, of any type, is not acceptable and will not be allowed.


B.
The use of the building's existing lightning protection system is allowed when approved as described herein.

3.1.9.2
LIGHTNING PROTECTORS

The Contractor shall install lightning protectors for all system exterior cables that enter a building.  The protectors shall be placed on masts, towers or at the building entrance point. Each lightning protector shall be connected to the lightning ground in accordance with the NFPA and NEC with stranded copper MIN #8 AWG wire.

3.1.9.3
SYSTEM

Equipment installed outside of a building shall be connected to earth ground with wires run inside of the building to eliminate all shock hazard and minimize to the maximum extent possible, all ground loops, common mode returns, noise pickup, cross talk, etc.  The number of ground connections shall be kept to a MIN.  In all cases, total ground resistance shall be 0.1 Ohm or less.  Under no conditions shall the AC neutral, either in a power panel or in a receptacle outlet, be used for the system, control, subcarrier or audio reference ground.


A.
ENCLOSURE BUS

A common ground bus of at least #10 AWG solid copper wire shall extend throughout each equipment enclosure and be connected to the earth ground.  Do not bus commons together.


B.
EQUIPMENT

Equipment shall be bonded to the cabinet bus with copper braid equivalent to at least a MIN #14 AWG.  A self-grounding equipment enclosure that provides functional ground connections through physical contact with installed equipment, are acceptable alternates.


C.
CABLESHIELDS

Cable shields shall be bonded to the enclosure bus with #14 AWG wire at only one end of the cable run.  Cable shields shall be insulated from each other, faceplates, and equipment enclosures; except, at the system common ground point.  Coaxial and audio cables, insofar as is possible, shall have one ground connection at the source; in all cases, cable shield ground connections shall be kept to a MIN.


D.
ELECTRICAL

Furnished and installed according to the NEC, NFPA and additional Facility instructions.

3.1.10
AC POWER
3.1.10.1
All equipment shall be connected to the Facility’s critical branch of the emergency AC power distribution system.

3.1.10.2
The Contractor shall furnish and install a separate AC power branch circuit in conduit to each equipment enclosure from the designated Government Emergency AC Power Panel in accordance with the NEC.  The Contractor shall furnish and install all circuit breakers, conduit and outlet boxes.  AC power wires shall be run separate from signal wires and cables.

3.1.10.3
The Contractor shall furnish and install one AC power panel with a single switch to control all AC power distribution throughout the central equipment cabinet(s).  The central equipment enclosure AC power distribution system shall provide electrical outlets, appropriately spaced, to accommodate the AC power cords of each mounted item of equipment.  "Cube-tap" adapters to combine component AC cords into a single outlet, are not allowed.  A minimum of four spare AC outlets shall be provided in each equipment enclosure.

3.1.11
SIGNAL WIRES AND CABLES (Hereinafter referred to as "Cables")
3.1.11.1
Cables shall be able to withstand any adverse environmental conditions in their respective location without deterioration.  Cables shall enter each equipment enclosure in such a manner that all doors or access panels shall open and close without removing or disturbing the cables.

3.1.11.2
Each cable shall terminate on the item of equipment by direct connection. Adapters, jumpers or clips, are not allowed.

3.1.12
ROUTING AND INTERCONNECTION

A.
Cables between enclosures and junction boxes shall be in conduit, wireway, raceway, duct, cable trays; or when specifically authorized, run externally to these items and secured to solid building structures as described herein.  Cables shall be insulated to prevent contact with signal or current carrying conductors.


B.
Cables used in assembling enclosures and junction boxes shall be formed into harnesses that are TIE supported. Harnessed cables shall be combed straight and formed in either a vertical or horizontal relationship to equipment, controls, components or terminations.  Harnesses with intertwined members are not acceptable.  Each cable that breaks out from a harness for connection or termination shall have a TIE provided at that harness or bundle point and be provided with an ample neatly formed service loop.


C.
Cables shall be grouped according to service [i.e.: AC, grounds, signal, direct current (DC), control, etc.].  DC, control and signal cables may be included with any group. Cables shall be neatly formed and shall not change position in the group throughout the conduit run.  Cables shall be neatly formed, bundled, TIE in 24 to 36 inch lengths and shall not change position in the group throughout the cable tray, duct, wireway, raceway or open bundled run.  Cables installed in conduit do not need to be provided with TIEs. Concealed splices are not allowed.


D.
Separate, organize, bundle and route cables to restrict channel crosstalk or feedback oscillation inside any equipment section.  Looking at any enclosure from the rear (wall mounted enclosures, junction, pull or interface boxes from the front), locate AC power, DC and speaker cables on the left; coaxial, control, microphone and line level audio cables, on the right.  This installation shall be accomplished with TIE fasteners that will not damage or distort the cables.  Limit spacing between TIEs to a MAX of six inches.


E.
Do not pull cables through any box, fitting or enclosure where change of raceway, wireway, cable tray, duct alignment or direction occurs.  Ensure the proper bend radius is maintained for each cable as specified by its OEM.  Employ temporary guides, sheaves, rollers and other necessary items to protect the cable from excess tension or damaging bending during installation.  Abrasion to cable jackets is not acceptable.  Completely cover edges of cable pass through holes in chassis, enclosures, pull or junction boxes, conduit, etc., with plastic or nylon grommetting.


F.
Cables run outside of buildings shall be in conduit (except hard line cables) secured to solid structures (bundling of cables in lieu of conduit must be specifically approved as described herein).  If bundling of cables is approved, the installation shall be considered as "hostile" environment, survey this environment and be anchored or TIE at no less than 18" intervals to solid building structure(s), be totally waterproof and have extra ultra violet protection.


G.
The laying of cables directly on roof tops, drooping down walls, walkways, floors, ladders, etc., is not allowed and will not be approved.


H.
Cables that run in underground conduit or direct buried shall be designed for this type of installation.  Each cable shall contain waterproofing compound under the outer jacket, be completely sealed and armored when required.  Each cables' connection or connector shall be water proof, installed in water proof junction boxes or above ground pedestals that are completely accessible.

3.1.13
CABLES INSTALLED OUTSIDE OF CONDUIT, CABLE TRAYS, WIRE WAYS, DUCT, ETC.

A.
Cables may be run outside of conduit, cable trays, wire ways, duct, etc., when specifically authorized.  The cables provided in these locations shall be certified for use in air plenum areas, hidden, protected and fastened at no more than 18" intervals to solid building structure(s).  Closer cable fasting intervals may be required that prevents prevent sagging, maintains clearance above suspended ceilings, removes unsightly cabling from view and discourages tampering and vandalism.  Any cable run not installed in conduit that penetrates building outside walls, supporting walls and fire barriers shall be sleeved and sealed at the direction of the Facility Engineering Officer.


B.
Cable runs to system components installed in hollow walls (i.e.: volume attenuators, circuit controllers, signal outlets, etc.) may be fished through hollow spaces in walls that are no more than 15 foot long and shall be certified for use in air plenum areas.


C.
For securing of radiating RF transmission lines, contact the Facility Engineering Officer for specific installation requirements and gain approval from the Facility Contracting Officer.
3.1.14
CONDUIT, RACEWAY, WIREWAY, CABLE DUCT, OUTLET BOXES AND FACE PLATES
3.1.14.1
CONDUIT

A.
Conduit, junction boxes, connectors, sleeves, weatherheads, pitch pockets and associated sealing materials not specifically identified in this document as GFE, shall be furnished and installed by the Contractor.  All conduit penetrations of walls, ceilings, floors, interstitial space, fire barriers, etc., shall be sleeved and sealed.


B.
Conduit, furnished and installed by the Contractor, fill shall not exceed 40%.  Each conduit (including GFE) end shall be equipped with a protective insulator or sleeve to cover the conduit end and connection nut to protect the cable installed in the conduit.  Electrical power conduit shall be installed in accordance with the NEC.  AC power conduit shall be run separate from signal conduit.


C.
GFE conduit shall be used to the extent that the 40% fill factor is not exceeded in any available conduit.

3.1.14.2
RACEWAY, WIREWAY, AND CABLE DUCT

Existing raceways, wireways or cable duct are allowed for use by the Contractor.  However, the Contractor is not allowed to install raceways, wireways or cable duct unless specifically identified and approved by the Facility Engineering Officer.

3.1.14.3
OUTLET BOXES

Outlet, distribution and junction boxes shall be furnished and installed by the Contractor a mounted according to NEC, OEM and Facility instructions.

3.1.14.4
FACEPLATES

Faceplates shall be of a standard type, stainless steel construction and shall be furnished and installed by the Contractor.  All connectors and jacks appearing on the faceplate shall be clearly and permanently marked.  System equipment, microphone, audio and control cable ground connections shall be isolated from the faceplate.

3.2
ACCEPTANCE TESTS
3.2.1
INTERIM INSPECTION

A.
The interim inspection will be conducted in the presence of a 197B representative and other personnel designated by the Facility Contracting Officer for proof of performance testing.  This inspection shall verify that the equipment installed adheres to the installation requirements as described herein.


B.
The Contractor shall have 50% of the system equipment installed to include, but not be limited to: control console, interface, origination and junction enclosures powered with the permanent AC wiring, antennas, conduit and cables, before the interim inspection can take place.


C.
The Contractor shall notify the Facility Contracting Officer, in writing, of the estimated date the Contractor expects to be ready for in the interim inspection, at least 20 working days before the requested inspection date


D.
Results of the interim inspection shall be provided to the Facility Contracting Officer.  If major or multiple deficiencies are discovered, a second interim inspection bay be required before permitting the Contractor the Contractor to continue with the system installation.


E.
The Facility Contracting Officer shall determine if an additional inspection is required, or if the Contractor will be allowed to proceed with the installation.  In either case, reinspection of deficiencies noted during the interim inspection(s), will be part of the proof of performance test.  The interim inspection shall not affect the systems’ completion date.  The Contracting Officer shall ensure all test documents will become a part of the systems as-installed documentation.

3.2.2
PRETESTING

Upon completing the installation of the System, the Contractor shall align and balance the System.  The Contractor shall pretest the entire System prior to scheduling the proof of performance test.


A.
PRETESTING PROCEDURE

1.
During the System pretest the Contractor shall verify (utilizing approved spectrum analyzer and test equipment) that the System is fully operational and meets all the System performance requirements of this standard.


2.
The Contractor shall measure and record, the control (and/or voice) carrier levels of every System channel at each of the following points in the system:


a.
Door located actuating devices,


b.
Door control panel functions,


c.
Electronic supervisory control units inputs and outputs,


d.
Distribution system input and output,

e. Telephone system interface input and output, and

f. Nurse call system interface input and output.


3.
The Contractor shall provide two copies of the recorded system pretest measurements to be submitted, along with the pretest certification, to the Facility Contracting Officer.  One copy shall be forwarded by the Facility Contacting Officer, to the Telecommunications Division (197B) for evaluation.


B.
PRETESTING CERTIFICATION

After pretesting the System the Contractor shall notify the Facility Contracting Officer, in writing, that the System is ready for proof of performance testing, and that it meets all requirements specified in this document.  The Contractor shall accomplish submission of this notification of System readiness no later than 20 working days prior to the beginning of the scheduled proof of performance test.  Failure of the Contractor to comply with the above pretest requirements may be grounds for automatically canceling the scheduled test.  Rescheduling of the proof of performance test shall be at the convenience of the Government and all costs incurred for the retest could be borne by the Contractor at the discretion of the Facility Contracting Officer.

3.2.3
PROOF OF PERFORMANCE TESTING

The System shall be tested, in the presence of the Facility COTR and Contractor’s Representative.  The 197B Technical Representative will conduct this test.  The test shall verify that the total System meets all requirements and complies with all System Performance Standards listed in this document.  The Contractor shall insure that the documentation required herein, will be available for acceptance testing.


A.
TEST PROCEDURE

The 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 complies with the installation and technical requirements of this document under operating conditions.  The results of the test shall be evaluated by the Government as either acceptable or unacceptable.  The following procedure shall be followed:


1.
DOCUMENTATION REVIEW

The 197B representative shall review the documentation required herein.  This review will determine if the information provided is sufficient to meet the requirements of this document.  All System manuals, as installed drawings, pretest form(s), antenna radiation pattern(s), equipment cabinet pictorial(s), antenna pictorial, antenna mount pictorial, video and audio equipment details shall be reviewed at this time.  Failure to provide the documentation required by this document shall be cause for the System considered unacceptable and the testing terminated.


2.
MECHANICAL INSPECTION

The 197B, RE and/or Facility COTR and Contractor's Representatives shall tour all areas to insure that all Systems and Subsystems are installed in place for proof of performance testing. Failure of any System or Subsystem to meet the installation requirements of this document may be grounds for terminating all testing.  An inventory may be taken at this time.  The following will be verified before beginning the proof of performance test(s):


a.
All electrical power circuits designated for system equipment are properly labeled, wired, phased, protected and grounded,


b.
Conductor ends are protected by heat shrink wrap; audio spade lugs, barrier strips and punch blocks are used,


c.
Dust, debris, solder splatter, etc. are cleaned and removed from the site,


d.
All equipment is properly labeled,


e.
All equipment identified in the System's equipment list(s) are in-place and properly installed, and


f.
Each lightning and System ground method are certified by the Facility Engineering Officer and installed according to this document.


3.
SUBSYSTEM FUNCTIONAL TEST

After the documentation review and mechanical inspection; operational testing shall commence in the following manner:


a.
The Contractor shall perform an operational test of each Subsystem to verify that all equipment is properly connected, interfaced and is functionally operational to meet the requirements of this document.  If any Subsystem is not functionally ready, that Subsystem shall be declared unacceptable and all testing shall be terminated.  At this point, the Contractor shall be permitted one hour to correct deficiencies.  It may be mutually agreed upon to wait one hour or to commence testing of the next Subsystem.


b.
Repeated failures of Subsystem testing which results in a cumulative time of four hours to effect repairs shall be grounds for declaring the entire System unacceptable and all testing to be terminated.


c.
Control Units

S/N readings shall be taken from the control unit's input and output in the manual (and/or automatic) mode.  The output of the DC/Data converter will be checked for S/N.  The entire signal quality will be evaluated at the baseband connector output of the control unit and remote equipment.


d.
Audio (if applicable)

S/N readings shall be taken from the transmitter input and receiver output with the equipment placed in the manual gain mode.  The output of the audio converter, modulator or demodulator will be checked for S/N.  The entire audio signal will be evaluated at the baseband connector input and output of the control unit.


e.
Distribution (or Interface) System

(1)
To insure that the System meets all performance requirements, each door shall be checked utilizing a volt/ohm (or signal level) meter to confirm each function.


(2)
Each interconnection point (i.e: Door unit, junction box “cross connection”, control unit, etc.) shall be tested to ensure compliance with this standard.


B.
TOTAL SYSTEM TEST

1.
The testing shall proceed until the System and Subsystems are functionally tested and accepted.  The total System tests shall verify that the requirements have been met for DC (and/or audio), sub carrier, and control signals as per this document.  Repeated failures of total System testing which results in a cumulative time of four hours to effect repairs, shall be grounds for declaring the entire System unacceptable and all testing to be terminated.


2.
Once all equipment and interconnecting systems have been verified and technically approved.  Two photographs shall be made of each test equipment’s correct representation for each item identified in this standard.  These photographs shall become a part of the Systems as installed drawings and maintenance manuals to be a reference for future expansion, repair, preventative maintenance or troubleshooting.

3.2.4
DOCUMENTATION

See Section 16800A

3.2.5
MANUALS

See Section 16800A

3.2.6
AS-INSTALLED DRAWINGS

See Section 16800A

3.3
GUARANTY

See Section 16800A

3.4
TRAINING


See Section 16800A

-END-
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