Section 27 3000 
Voice Communications
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 5 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Electrical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable Sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. NOTE: The paging system described in this Section is NOT suitable for use as an emergency evacuation annunciation system.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
1. ***************************************************************************************
1. Retain the following paragraphs to match the scope of the project.
1. Paging system wiring is typically run as Class 2 or Class 3 wiring and raceways are not required. However, raceways may be indicated on the drawings.
1. ***************************************************************************************
Zone Paging Controller
Paging Amplifier
Raceways and Boxes
Speaker Cable and Assemblies
Wiring Duct
Terminal Blocks
related requirements
Section << 01 2500 - Substitution Procedures>> 
Section ​<< 26 0526 - Grounding and Bonding for Electrical Systems>>​ 
Section  << 26 0533 - Raceways and Boxes for Electrical Systems>> 
Section << 26 0553 - Identification for Electrical Systems>> 
reference standards
ASTM E662 - Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials.
NECA 1 - Standard for Good Workmanship in Electrical Construction.
NFPA 70 - National Electrical Code.
UL (FRD) - Fire Resistance Directory.
UL 94 - Tests for Flammability of Plastic Materials for Parts in Devices and Appliances.
UL 1565 - positioning devices.
1. ***************************************************************************************
1. Edit the following article to match the Project requirements. In most cases, the paging system equipment will be installed in a telecommunications room. In some cases, the equipment will be mounted in a LANL-furnished equipment rack in the telecommunications room. Coordinate with the LANL Telecommunications Group.
1. ***************************************************************************************
COORDINATION
Coordinate location of the paging system equipment in the telecommunications room(s) with the LANL Telecommunications Group through the LANL Subcontract Technical Representative (STR).
Coordinate schedule for the installation of the paging system equipment in the telecommunications room(s) with the LANL Telecommunications Group through the LANL STR.
Submittals
Action Submittals
Catalog data for zone paging controllers, paging amplifiers, cable, terminal blocks, speakers, back boxes, and baffles.
Wiring diagram of system showing zone paging controller, paging amplifiers, paging system terminal blocks, and all paging zones.
Calculations for speaker line wire selections, speaker line losses, and amplifier selection.
Proposed programming for zone paging controller.
Informational Submittals at Closeout:
Record documents showing programming of zone paging controller, paging system speaker outlets, routing and size of raceways, junction boxes, and pull boxes.
Record document on cable routing and speaker circuiting.
Test and inspection report for the completed installation.
QUALITY ASSURANCE
Comply with <<NFPA 70>>​​ for installation requirements.
Provide products that are listed and labeled by a Nationally Recognized Testing Laboratory (NRTL), if they contain electrical circuits that are more than 50 volts AC or more than 100 volts DC.
DELIVERY, STORAGE, AND HANDLING
Receive, store, protect, and handle products according to <<NECA 1>>.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. Retain the following article when required on the project.
1. **********************************************************************************************
LANL-FURNISHED and installed equipment
1. ***************************************************************************************
1. Edit the following paragraph to match the mounting condition for paging system equipment on this project. In some cases, the paging system equipment will be mounted in a government furnished equipment rack in the telecommunications room. Coordinate with the LANL Telecommunications Group.
1. ***************************************************************************************
Equipment racks in the telecommunications room for the paging system equipment.
1. ***************************************************************************************
1. Retain the following article if substitutions are allowed on the project
1. ***************************************************************************************
PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section << 01 2500 - Substitution Procedures>>.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
Zone Paging Controller
Provide a zone paging controller that will enable one way paging from the telephone system to one, multiple, or all paging zones in the building.
The zone paging controller shall allow direct connection to loop start or ground start trunk telephone systems and PBX or key paging ports via a RJ11 plug.
The zone paging controller shall be field programmable using DIP switches and using the DTMF keys of a telephone. Non-volatile, solid-state storage shall retain programming information during power interruptions.
Paging zone outputs shall be compatible with the paging amplifier(s) specified in this Section.
1. ***************************************************************************************
1. Choose "provide accessory rack mounting brackets" if the equipment will be mounted in a rack. Otherwise, choose "none."
1. ***************************************************************************************
Housing shall have provisions for wall mounting with all connections and controls front accessible. ​<< Provide accessory rack mounting brackets.; or  None - N/A>>​
Provide a suitable 12 V dc power supply.
Zone paging controller shall be registered under Part 69 of FCC rules.
Manufacturer: Bogen Model PCM2000 Zone Paging System with PCMPS2 power supply.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. Paging amplifier should be switchable between a 25 volt output and a 70 volt output.
1. ***************************************************************************************
Paging Amplifier
Provide telephone paging amplifier(s) with minimum power rating as determined by this article. Each amplifier shall provide its full rated output with less than 1 percent distortion.
Provide paging amplifier(s) with individual power rating not less than the sum of the following:
The sum of the tap watts of the matching transformers on the speakers served by the amplifier, plus
The sum of the power losses of the speaker distribution cabling, plus
20 percent power reserve for future system growth, plus
25 percent so an amplifier will never operate at more than 80 percent of its output power rating.
Paging amplifier inputs shall include:
600-ohm balanced telephone line.
Low-impedance balanced microphone.
Externally accessible controls on the paging amplifier shall include:
Page volume.
Automatic level control.
Bass control.
Treble control.
Each amplifier shall be switchable between a 25 volt or 70 volt output, with thermal and electronic overload protection.
1. ***************************************************************************************
1. Edit the following paragraph to match the mounting condition for paging system equipment on this project. Coordinate with the LANL Telecommunications Group.
1. Class 2 and Class 3 wiring does not require raceways.
1. ***************************************************************************************
Amplifier housings shall have provisions for wall mounting with all connections and controls front accessible. ​<< Provide accessory rack mounting brackets.; or  None - N/A>>​
Power source: 120 Vac, 60 Hz.
Bogen Models TPU35B, TPU60B, TPU100B, or TPU250 depending on amplifier power required for the system.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1. Raceways are not needed for Class 2 or Class 3 wiring methods, but may be indicated on the drawings. Retain the paragraphs to match the project requirements.
1. ***************************************************************************************
Raceways and boxes
Provide raceway system for voice communication system wiring, where shown on drawings.
Use wiring method indicated for Class 2, or Class 3 systems, depending on the marking on the paging amplifier, and as shown on drawings.
Use minimum 4x4 metal outlet boxes for speaker wiring. Provide a solid metal cover for each box.
Use flexible metal conduit for connection from outlet boxes to speakers installed in accessible ceilings.
Select raceways to limit cable fill to 40 percent.
Refer to Specification Section << 26 0533 - Raceways and Boxes for Electrical Systems>> for materials and installation requirements.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1. Choose either PVC jacketed cables or Plenum rated cables, as appropriate for the project and as shown on the drawings. Plenum rated cables must be used for plenums or environmental air spaces. Both types of cable might exist on the same project.
1. ***************************************************************************************
Speaker Cable
Provide speaker cable, 18-gage minimum, stranded conductors, single twisted pair, non-shielded, PVC insulation and jacket:
18 AWG: Belden #8461.
16 AWG: Belden #8471.
14 AWG: Belden #8473
12 AWG: Belden #8477
Provide plenum rated speaker cable, 18-gage minimum, stranded conductors, single twisted pair, non-shielded:
18 AWG: Belden #6300 UE
16 AWG: Belden #6200 UE
14 AWG: Belden #6100 UE
12 AWG: Belden #6000 UE
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1. Edit the following article to match Project requirements. Retain the speaker types that are present on the project.
1. ***************************************************************************************
Speaker Assemblies
For recessed speakers in lay-in ceiling systems provide pre-assembled drop-in units consisting of the following components:
1 ft x 2 ft steel panel with perforated face and off-white finish.
8-inch cone-type loudspeaker with 10 oz ceramic magnet.
70/25-volt transformer with taps for 4, 2, 1, 0.5, and 0.25 watts.
Coated steel speaker back-box, and
Support rail crossbar.
Manufacturer: Bogen #CSD1X2.
For recessed speakers in suspended dry-wall or plaster ceilings provide recessed ceiling speaker assemblies consisting of the following components:
5 inches diameter steel baffle with white powder-coat finish and welded speaker mounting studs.
8-inch cone-type loudspeaker with 10 oz ceramic magnet.
70/25-volt transformer with taps for 5, 2, 1, 0.5, and 0.25 watts
Manufacturer: Atlas Sound #SD72W.
Lined and coated steel speaker back-box with support rail: Atlas Sound #EZ96-8.
For wall-mounted speakers provide speaker assemblies consisting of the following components:
Sloped baffle with black fabric grille and walnut grain housing,
8-inch cone-type loudspeaker with 5 oz ceramic magnet, and
70/25-volt transformer with taps for 4, 2, 1, 0.5, and 0.25 watts,
Manufacturer: Atlas Sound #WD417-72.
For speakers in noisy or outdoor locations, provide re-entrant horn speaker assemblies consisting of the following components:
15-watt horn and driver in a weather-proof housing,
70/25-volt transformer with weatherproof rotary tap switch for 15, 7.5, 1.8, 0.94, and 0.46 watts,
Mounting bracket with horizontal and vertical adjustment, and
Manufacturer’s standard painted finish on all parts.
Manufacturer: Bogen #SPT-15A.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
Wiring Duct
Provide non-metallic wiring duct that is NRTL listed to <<UL 1565>>​ 
Duct and cover material shall be rated as low flammability per <<UL 94>> and low smoke generating per <<ASTM E662>>.
Select duct size so wire fill will not exceed 50 percent of duct cross-sectional area.
Manufacturers: Panduit Type TMC.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
TERMINAL BLOCKS
Provide DIN rail mounted, double-deck, push-on style terminal blocks with associated mounting rails, markers, end/intermediate plates, and jumpers.
Terminal blocks shall be rated for 28 to 12 AWG solid or stranded wires.
Manufacturer: WAGO #281-619.
PART 3 - EXECUTION
1. **********************************************************************************************
1. Retain the following article if existing construction is affected.
1. **********************************************************************************************
EXISTING WORK
Remove exposed abandoned paging system components, including abandoned speaker cable and raceways above accessible ceiling finish.  Patch surfaces where removed cables pass through building finishes.
Provide access to existing paging system wiring connections remaining active and requiring access. Modify installation or install access panel.
Extend existing paging circuits using materials and methods as specified in this Section
EXAMINATION
Verify that interior of building is protected from weather.
Verify that work of other trades likely to damage paging system components is completed.
Examine building finishes that are to receive paging system components and cables for compliance with installation tolerances and other conditions.  Do not proceed with installation until unsatisfactory conditions have been corrected.
Paging device locations and conduit routings shown on Drawings are approximate unless dimensioned.
Locate paging system components as required to meet project conditions.
Route conduits and cables as required by project conditions.
Where conduit routing is not shown, and destination only is indicated, determine exact routing and lengths required to meet project conditions.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
Terminal Block INSTALLATION
Furnish and install terminal blocks on the telecommunications room plywood backboard above the location indicated on the Drawings for the voice communications (paging) equipment.
Provide an individual terminal for each speaker cable and arrange terminal blocks by paging system zone.
Mount terminal blocks approximately 6 ft above the floor.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. Paging system wiring is typically run as Class 2 or Class 3 wiring and raceways are not required.  However, raceways may be indicated on the drawings.
1. ***************************************************************************************
Raceway and BOX INSTALLATION
Install an outlet box within 6 ft of each speaker assembly location in accessible suspended ceilings. Install a 1/2 inch flexible metal conduit from outlet box to speaker back-box located in accessible suspended ceilings.
Install an outlet box at each wall-mounted speaker and each horn-type speaker.  Raceway may be connected directly to speaker back-boxes located in non-accessible suspended ceilings.
Install raceway system for paging system cables starting above the paging system terminal blocks in the telecommunications room and extending to all paging system outlet boxes.
Refer to Section << 26 0533 - Raceways and Boxes for Electrical Systems>>, for additional installation requirements.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
SPeaker Assembly Installation
Install speaker assemblies at locations indicated on the Drawings and as required to provide uniform coverage for each occupied space at the lowest sound power level possible but at least 6 dB above the ambient noise.
In spaces with less than 70-dB ambient noise, install ceiling-mounted speakers so the distance between speakers is approximately twice the ceiling height.
In corridors and in similar long narrow spaces, install ceiling-mounted speakers along the center of the space at approximately 8-ft intervals.
In spaces with greater than 70-dB ambient noise or outdoors install horn speakers.
Install speaker assemblies in accordance with the manufacturer’s instructions.  Have the manufacturer’s installation instructions available at the construction Site.
Coordinate speaker assembly locations with building finishes, building structure, mechanical ductwork and grills, lighting fixtures, and automatic sprinkler system.
Where the ceiling forms the protective membrane of a fire resistive assembly, install protective coverings over speaker assemblies in accordance with the <<UL (FRD)>>.
Do not support speaker assemblies by ceiling acoustical panels or by dry-wall ceiling or wall panels.
Mount recessed speaker assemblies with at least two 3/4-inch support rails or with tile bridges attached to suspended ceiling support system.
Where recessed speaker assemblies are supported from a suspended ceiling support system, install not less than two independent support rods or wires attached to the building structure.
Install surface mounted speakers directly to outlet boxes that are supported from structure, framing, or suspended ceiling support system.
Mount wall-mounted speakers with center not less than one foot below the ceiling grid but no higher than 9 feet above floor level.
Adjust speaker baffle to fit adjacent surface.
Connect speakers for << 25V; or  70V>>, 0.5 watt tap operation unless otherwise noted on the Drawings.
GROUNDING INSTALLATION
Use approved fittings and minimum 12 AWG bonding jumpers to make paging system raceways electrically continuous.
Bond the paging system raceways to the ground bar in the telecommunications room using 6 AWG conductor.
Refer to Section << 26 0526 - Grounding and Bonding for Electrical Systems>>​, for installation requirements.
Paging System Cable Installation
Install paging system cables according to <<NECA 1>>, <<NFPA 70>>, and the requirements in this Section.
Clean foreign matter from interior of boxes and raceways before installing cables.
Store cable for 24 hours in the installation area ambient temperature before installing.
Comply with Article 640 and Article 725 of <<NFPA 70>>.
Terminate speaker cables on the terminal blocks in the telecommunications room.
Use an individual terminal block position for each speaker cable and arrange terminations by paging system zone.
Dress the cables in a neat and orderly manner extending to the termination blocks from the bottom.
Use wiring duct to manage cables from the paging system conduits to the terminal blocks, from the terminal blocks to the paging amplifiers, and between the paging amplifiers and the zone paging controller.
Identification
Uniquely identify each speaker cable at both ends using a numbering scheme that indicates the paging zone.
Uniquely identify signal cables interconnecting the paging zone controller, paging amplifier(s) and terminal blocks with a “from-to” numbering scheme.
Uniquely identify terminal block positions using a numbering scheme that indicates the paging zone.
Identify paging system cable under provisions of Section << 26 0553 - Identification for Electrical Systems>>​; use a tag produced using a label printing machine.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
Paging amplifIer Installation
Install paging amplifier(s) in accordance with the manufacturer’s instructions and the approved construction submittal documents. Have the manufacturer’s installation instructions and approved construction submittal documents available at the construction site.
1. ***************************************************************************************
1. Retain the following paragraphs, as appropriate, to match the mounting location for paging system equipment on this project. Coordinate with the LANL Telecommunications Group.
1. ***************************************************************************************
Mount paging amplifiers on plywood terminal board in telecommunications room below the paging terminal blocks.
Mount paging amplifiers on GFE equipment rack in telecommunications room.
Connect paging amplifiers to speaker wiring and to zone paging controller in accordance with approved wiring diagrams.
Use multi-outlet assembly in telecommunications room as 120 Vac power source.
1. ***************************************************************************************
1. The following Article is automatically activated when the associated paragraph is activated in PART 1.
1. ***************************************************************************************
 Zone Paging Controller Installation
Install zone paging controller in accordance with the manufacturer’s instructions and approved construction submittal documents. Have the manufacturer’s installation instructions and approved construction submittal documents available at the construction site.
1. ***************************************************************************************
1. Retain the following paragraphs to match the mounting location for paging system equipment on this project. Coordinate with the LANL Telecommunications Group.
1. ***************************************************************************************
Mount zone paging controller on plywood terminal board in telecommunications room below the paging amplifier(s).
Mount zone paging controller on GFE equipment rack in telecommunications room.
Provide a telephone outlet with RJ11 jack next to the zone paging controller.
Connect the zone paging controller to paging amplifiers and in telephone system in accordance with approved construction submittal wiring diagrams.
Use multi-outlet assembly in telecommunications room as 120 Vac power source.
Program the zone paging controller in accordance with the manufacturer’s instructions and approved construction submittal programming documents
FIELD QUALITY CONTROl
Upon installation of wires and cables and before electrical circuitry is energized, show product capability and compliance with requirements and verify by testing that conductors are free from shorts and unintentional grounds.
Inspect each installed speaker assembly for damage.  Replace damaged components.
Test installed paging system for proper operation and output volume.
Provide instruments to make and record test results.
Replace or repair malfunctioning components then re-test.
Verify that system can be accessed and controlled from the telephone system.
Adjust transformer taps as required to obtain a paging signal in each that is within 3 dB of the levels listed below.
Enclosed offices: 61 dBA (6 dB above a 55 dBA ambient)
Open plan offices: 76 dBA (6 dB above a 70 dBA ambient)
Laboratories: 76 dBA (6 dB above a 70 dBA ambient)
Corridors: 71 dBA (6 dB above a 65 dBA ambient)
Mechanical rooms: 91 dBA (6 dB above an 85 dBA ambient)
Submit test and inspection report for the completed installation.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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