NOATAK K-12 REPLACEMENT SCHOOL DIVISION 16
NORTHWEST ARCTIC BOROUGH SCHOOL DISTRICT ELECTRICAL

Section 16710 - Page 1
Burkhart Croft Architects, LLC TELECOMMUNICATION DISTRIBUTION

SECTION 16710 - TELECOMMUNICATION DISTRIBUTION
PART 1 - GENERAL
11 SUMMARY

A. The intent of this Specification is to place in working order a complete, fully tested and
documented telecommunication cabling system consisting of both Category 5e copper and
fiber optic cabling complying with the Codes and Standards referenced herein. In addition,
horizontal voice cabling and patch capabilities will be provided for the operation of the
owner installed telephone system.

B. Section includes backboards, pathways, cabinets, racks, termination devices, outlets, and
premises wiring to install a structured Category 5e rated telecommunication cabling
system.

C. Related Sections:

Section 16060 - Grounding and Bonding.
Section 16070 - Electrical Hangars and Supports.
Section 16075 - Electrical Identification.

Section 16123 - Building Wire and Cable.
Section 16130 - Raceway and Boxes.

Section 16133 — Cable Trays.

Section 16141 - Floor Boxes.

NookrwbdPE

1.2 REFERENCE CODES AND STANDARDS

A. Design, manufacture, test, and install telecommunications cabling networks per
manufacturer's requirements and in accordance with NFPA-70 (National Electrical Code),
state codes, local codes, requirements of authorities having jurisdiction, and particularly
the following standards:

1. ANSI/TIA/EIA-568-B — Addendum 1, Draft 10

2. ANSI/TIA/EIA-568-B.1 - General Cabling System Requirements

3. ANSI/TIA/EIA-568-B.2 - Balanced Twisted-Pair Cabling Components

4. ANSI/TIA/EIA-568-B.3 - Optical Fiber Cabling Components Standard

5. ANSI/TIA/EIA-569-A - Commercial Building Standard for Telecommunications
Pathways and spaces

6. ANSI/TIA/EIA-606 - Administration Standard for the Telecommunications

Infrastructure of Commercial Buildings.
7. ANSI/TIA/EIA-607 - Commercial Building Grounding and Bonding Requirements for
Telecommunications
8. Install cabling in accordance with the most recent edition of BICSI publications:
a. BICSI - Telecommunications Distribution Methods Manual.
b. BICSI - Cabling Installation Manual.
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13

14

SYSTEM DESCRIPTION

A

Provide the equipment, materials, and labor to install the systems shown on the drawings
and specified herein. This shall include (but not be limited to) provision of all trenching
and backfill, raceways, sleeves, boxes, gutters, shelves, enclosures, shelf and enclosure
supports, backboards, equipment racks, line and low voltage wire and cable, patch cords,
pull ropes (in unused conduits), terminal modules, panels, outlets, jacks, splices,
connections, cable management, labeling, testing and all other material, equipment, and
labor required to make the systems fully operational.

Service entrance from telecommunications utility company.

1. Telecommunications Utility Company: XXX

2. Service Entrance Pathway: Empty raceways with pull rope from point of Telephone
Utility connection at property line to building service terminal backboard in
telecommunication closet.

Backbone Pathway: Conform to EIA/TIA requirements using fiber cable in innerduct and
copper cable, routed in continuous pathway support, J-hooks and conduit sleeves.

Horizontal Pathway: Conform to EIA/TIA requirements, using raceway, continuous
pathway support, J-hooks and conduit sleeves.

Backbone Cabling:

1. Data: Complete system of optical fiber backbone cable system from main distribution
frame to intermediate distribution frame with all terminations installed in Fiber
Connector Housing Units.

2. Voice: Complete system of multi-conductor pair UTP cable from main distribution
frame to telecommunication intermediate distribution frame location.

Horizontal Cabling: Complete structured cabling system star topology from patch panels
to station outlets using unshielded twisted pair (UTP) horizontal cables.

SUBMITTALS

A. Division 1 - Submittals: Submittal procedures.

1. Manufacturer's Catalog Data shall be submitted for the following items. Data shall
include a complete list of parts, special tools, and supplies with current unit prices and
source of supply.

UTP Copper Cable.

UTP Telecommunications Jacks and Faceplates.

UTP Modular Patch Panel.

UTP Patch Cables.

Fiber Cable.

Fiber Connectors.

Fiber Connector Housings and Panels.
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G.

h. Equipment Racks.

i. Cable Management Panels.

j. Cable Organizers.

k. UTP and Fiber Telecommunications Cable Tester.
I. Ladder Racking

m. Terminal Modules

n. Rack Mounted UPS Device

Labeling System: Coordinate with Contracting Agency for Owner’s labeling conventions.
Submit Project labeling system for approval. Where room numbers are employed in
identification scheme, use room numbers as listed in final room sign schedule.

Quiality Assurance Plan: Contractor shall prepare a quality assurance plan which provides
a detailed outline of all testing to be accomplished. Quality assurance plan shall include, as
a minimum, a schedule of when tests will be performed relative to installation milestones,
specific test procedures that will be used, a list of test equipment that will be used
including manufacturer, model number, calibration certification, range and resolution
accuracy. Test plan shall be submitted to the Owner for approval at least 30 days prior to
the start of testing.

Shop Drawings shall include dimensioned layout of equipment rooms and
telecommunication closets, including backboards, patch panels, grounding terminal bus
bars, ladder racking, equipment, etc. Layouts shall coordinate with lighting fixtures,
HVAC equipment, etc., which affect room layouts.

Shop Drawings shall include dimensioned layout of major pathways, including j-hooks,
sleeves, cable trays, conduits 2” and larger and location of firewall penetrations.

Shop drawings shall include riser style diagram of all backbone wiring and terminations
and typical horizontal wiring and termination for owner review and approval.

Shop drawings shall include labeling documentation.

15 CLOSEOUT SUBMITTALS

A.

B.

Division 1 — Contract Closeout: Closeout procedures.

Project Record Documents: Record actual locations and sizes of pathways and outlets.
Include all test report. Provide floor plan with identification of all outlets. Provide 1/16”
scale (minimum) laminated floor plan with accurate identification of all outlets served by
respective closet in each closet, including a single line representation of the network
system.

1.6 WORKMANSHIP
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A.

Components of the system shall be installed in a neat, workmanlike manner. Wiring color
codes shall be strictly observed and terminations shall be uniform throughout the system.
Identification markings and systems shall be uniform. TIA/EIA 568B wiring codes as
shown on the drawings shall standardize all wiring

Install materials and equipment in accordance with applicable standards, codes,
requirements, and recommendations of national, state, and local authorities having
jurisdiction, and National Electrical Code® (NEC) and with manufacturer's printed
instructions

1.7 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section
with minimum three years documented experience.

B. Installer: Specialty telecommunication system contractor primarily engaged in installing
products specified in this section with minimum three years documented experience.
Installer shall be certified by manufacture of cabling and termination equipment to be
installed. Contractor shall include listing of at least three projects of equivalent scope and
size, including date of project completion, location of project, and point of contact or
reference for each specific project.

C. Testing Agency: Specialty telecommunication system contractor specializing in testing
products specified in this section with minimum three years documented experience.

1.8 COORDINATION

A. The necessity to coordinate this work with the Owner and the Contracting Agency is
emphasized. The Contractor shall be responsible for any omissions, delays and additional
cost due to lack of coordination or approval from the same.

B. Coordinate all work with lighting, power, ventilation, sprinklers and other systems in the
communication rooms to avoid interferences.

C. Coordinate with the utility company for all requirements of service installation.

19 TERMINOLOGY

A. Backbone Cables - Copper or optical fiber cables connecting main cross-connect facilities
or intermediate cross-connect facilities.

B. Cable Management — Troughs, gutters, management panels, etc., mounted in conjunction
with telecommunications distribution equipment and terminal blocks, for the routing of
cables and patch cords in a neat and workmanlike manner.

BCA Project No. 0513.03 NWABSD Project No. 542.01

T:\2004.186.1 - Noatak School - Design Development\Specifications\Electrical\16710-Telecommunication-Noatak.doc



NOATAK K-12 REPLACEMENT SCHOOL DIVISION 16
NORTHWEST ARCTIC BOROUGH SCHOOL DISTRICT ELECTRICAL

Section 16710 - Page 5
Burkhart Croft Architects, LLC TELECOMMUNICATION DISTRIBUTION

C. Data — Generic term for Structured Telecommunication Distribution System cabling and
hardware infrastructure internal and external to a building or buildings used to transmit
voice and data, etc.

D. Horizontal Cables —Cables connecting patch panels or terminal blocks in the
Telecommunications Rooms to the outlet jacks.

E. Jacks or Ports - Female mechanical termination device for horizontal cables.
F. LEC - Local Exchange Carrier Serving Utility.
G. Outlets - Device plate that contains jacks or ports.

H. Patch Panels — Rack mounted connecting hardware to connect horizontal or backbone
cables to an arrangement of fixed connectors using patch cords or to form cross or
interconnections.

I. Pathways-refers to conduits, sleeves, cabletrays, distribution rings, etc., which are
employed to route backbone and horizontal cables between telecommunication rooms,
outlets, etc. for placement, support, and protection of the telecommunication cables.

J.  Rack — Mounting frame to support telecommunication equipment, patch panels, etc.

K. Telecommunications Rooms (TR) — Space for housing telecommunications equipment,
cable terminations and cross-connect wiring.

L. Terminal Blocks - Multiple punch down cable terminations.
1.10 ACCEPTABLE MANUFACTURERS

A. Provide products of manufacturers as named in individual articles

1. Submittals to be approved by Engineer and NWABSD project manager, before
installation.

2. Where no manufacturer is specified, provide products of manufacturers in compliance
with requirements.

3. Any item of equipment or material not specifically addressed on the drawings or in this
document and required to provide a complete installation shall be provided in a level of
guality consistent with other specified items.

4. Provide products that are suitable for intended use, including, but not limited to
environmental, regulatory, and electrical requirements.

B. Structured cabling system will include copper cable, fiber cable, termination jacks, outlets,
patch panels, patch cords, fiber connection panels, and connecting hardware. Provide all
equipment from one of the following list of approved manufacturers structured systems:
KRONE, Ortronics/Berk-tek, AVAY A Technologies (Lucent).
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PART 2 - PRODUCTS

2.1

2.2

2.3

24

UNSHIELDED TWISTED PAIR STATION CABLING

A. Horizontal Cable and Copper Backbone Cable: Plenum rated, Category 5e, four pair, 24
AWG twisted copper conductors, 350 Megahertz Cable.
1. KRONE #TN5ETP-***02 Plenum Rated.
2. Berk-tek LANmark 350 CMP Plenum Rated.
3. AVAYA #2061 Plenum Rated.

STATION HARDWARE

A. Jacks: Flush mount, 8 pin, 568-B pairing convention with faceplates or connectors.
Numbered ports.
1. KRONE “K600” #6467-1-081-10 T568A/B.
2. Ortronics “TracJack” #OR-63750001 T568A/B
3. AVAYA #MPS100E-246 T568B.

B. Faceplates: White, match faceplate jack count as shown on drawings. Use of blanks is
discouraged.
1. KRONE #6644-1-154-02.
2. Ortronics “TracJack” # OR-40300546 or EP01-067-01
3. AVAYA #M14L-246.

C. Icons and Labels:
1. KRONE included in the faceplate.
2. Ortronics #OR4030920x; Numbered icons - must be glued in place (x = jack ID, i.e.
1,2,3,4). Numbered icons not required custom numbered faceplate.
3. AVAYA included in the faceplate.

PATCH PANELS

A. Data Patch Panels: 48 Port Category 5e. Install the number of patch panels in each
equipment rack as required to terminate all UTP cables at the rack plus twenty five (25)
percent spare capacity. Horizontal cable management shall be provided for each patch
panels without integrated horizontal cable management.

1. KRONE “Enhanced Patch Panel” 6653-1-466-48.
2. Ortronics #OR-851004038 ‘2RMS’
3. AVAYA “Patchmax” PM2150PSE-48 with integral horizontal management.

PATCH CORDS
A. Patch Panel Patch Cords: Provide one round seven foot long, Category 5e rated, blue, four

pair, 24 AWG twisted stranded copper conductors for each terminated patch panel port.
Deliver patch cords to Owner at project site.
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1. KRONE “TruePatch”#TP5ETA-WTO07.
2. Ortronics #OR-836GT8007DEO0G.
3. AVAYA #D8CM-IV7.

B. Station Outlet Patch Cords: Provide one round nine foot long (ten foot for Lucent and
Krone), Category 5e rated blue 24 AWG twisted stranded copper pair conductors for each
terminated station outlet jack plus 25% additional cables for future expansion or
replacement cables.

1. KRONE “TruePatch” "#TP5ETA-WT10.
2. Ortronics #OR-836GT8009DEO06.
3. AVAYA #D8CM-IV10.

2.5 COPPER BACKBONE CABLE (VOICE BACKBONE)

A. Copper Voice Backbone Cable: Plenum rated, Category 3 compliant, copper 24 AWG,
multi-pair cable units. (xx + pair count, as indicated on the drawings).
1. KRONE #VXVxx24-1902.
2. Berk-Tek # 230xxx.
3. AVAYA #2010xxxBWH.

2.6 OPTICAL FIBER BACKBONE CABLE

A. Optical Fiber Cable: Plenum Rated, tight-buffered multi-mode, dual window graded index
optical glass fiber cable with fiber counts as denoted on the drawings.

Fiber Dimension:
Core: 62.5 micron.
Cladding: 125 micron.
Coating: 250 micron.
Buffering: 900 micron.
Cable Minimum Bending Radius:
During Installation: 20 times outside cable diameter.
After Installation: 10 times outside cable diameter.

1. KRONE #6xx-PTS-CB-62S/SL (xx = fiber count denoted on the plans).
2. Berk-tek GigaLite #PDPOxx-GB3510/25 (xx = fiber count as denoted on the plans).
3. AVAYA “OptiSPEED” #ABC-)xxD-LPX (xx = fiber count as denoted on the plans).

B. Number of fiber shall be two strands to each telecommunication closet receiving 1 to 22
new horizontal cable terminations, plus 4 additional spare strands. An additional two
strands of fiber shall be added for every additional 22 new horizontal cables terminated in
the respective telecommunication closet. Fiber connector: SC type connector, Non metal

2.7 OPTICAL FIBER CONNECTOR HOUSING
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A. Optical Fiber Connector Housing: High Density, front and rear accessible, 19 inch rack
mountable, pull out shelf with cable retainers and fiber storage drums. Unit to have clear
polycarbonate protective cover with fiber optic cable Duplex SC couplings.

1. KRONE #RMG1-24-SCDMML.
2. Ortronics #OR-615MMC-36P-00./ OR-615SCDSM3-L
3. AVAYA #600B2/ 12SC1 Duplex EW

2.8 OPTICAL FIBER CONNECTORS

A. Optical Fiber Connectors: Field installable Type SC with ceramic ferrule and provide
maximum 0.3 dB insertion loss.
1. KRONE / Corning #95-100-16.
2. Ortronics/Corning #95-100-16.
3. AVAYA #P6201A-Z-126.

2.9 TERMINATION BACKBOARDS
A. Material: Fire retardant Plywood
B. Size: As required, 5/8” inch thick minimum, Grade AC or better
C. Finish: Paint to match adjacent walls.
2.10 FLOOR MOUNTED TELECOMMUNICATION EQUIPMENT RACKS

A. Open Frame Floor Mounted Equipment Racks: Extruded aluminum 6061-T6, open frame,
19 inch EIA width equipment rack, 7 foot overall height (unless noted otherwise on prints)
with flange base, mounting rails drilled front and back and tapped to EIA standards, 40+
RMS minimum, clear finish. Install ground bus on rack near the bottom as shown on the
drawings and as specified in Section 16060 — Grounding. Install power strip on rack near
the bottom, as shown on the drawings. Provide seismic bracing as required by Section
16070 Electrical Hangars and Supports. Seismic support must consist of rigid supports and
not use cables or chains.

1. Chatsworth Products 46353-503 or approved equal with rack-mounted ground bar.

2.11 WALL MOUNTED TELECOMMUNICATION RACKS

A. Open Frame Wall Mounted Equipment Racks: Aluminum, 35” (20 mounting space)
usable mounting height, gate opens 180 degrees, fully wall mountable, 150 pound load
capacity, dual locking latches, integral cable management, clear finish. Install ground bus
on rack near the bottom as shown on the drawings and as specified in Section 16060 -
Grounding. Install power strip on rack near the bottom as shown on the drawings. Provide
seismic bracing as required by Section 16070 - Electrical Hangars and Supports.

1. Chatsworth Products 11348-519 or approved equal with rack mounted ground bar.
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2.12 HORIZONTAL CABLE MANAGEMENT

A. For the Berk-Tek/Ortronics and Krone structured cabling system, install horizontal cable
management panels in the equipment rack. Unless otherwise noted on the drawings, install
one cable management panel between each patch panel and below the last patch panel.

1. Floor Racks: Ortronics # OR-60400057 or approved equal
2. Wall Racks: Ortronics #0OR-808004410 or approved equal

2.13 VERTICAL CABLE MANAGEMENT

A. Vertical Cable Management: Double sided narrow vertical section 7 feet high by 3.65
inches wide by 12.75 inches deep. Provide vertical cable management on each side of all
racks installed with one vertical cable management between multiple adjacent racks.

1. Chatsworth Products #12096-503.

2.14 RACK EQUIPMENT SHELF

A. Rack Equipment Self: 19 inch wide heavy duty 20 inch deep and mounting hardware.
1. Chatsworth Products #11164-519.

2.15 POWER PROTECTION STRIP

A. Power Protection Strip: Rack mounted UL 1449 330/400 clamping voltage, twelve on/off
switch controlled 3 prong 120 Volt outlets with 12 foot cord. Unit protects
Normal/Common Modes: 33,000/26,000 Peak Milliamps, 50-60 dB. Provide one power
protection strip mounted on each installed rack.

1. Leviton #5500-192.
2.

2.16 EXTRA MATERIALS:
A. Furnish to the Owner the following spares.
1. Five (5) percent of each type of UTP telecommunications jacks.
2. Five (5) percent of each type of telecommunications faceplates.
3. If number icons are utilized provide ten (10) percent of each identification icon for
each number designation (1 thru 4) on the faceplate.
PART 3 - EXECUTION
3.1 INSTALLATION
A. Install pathways in accordance with EIA/TIA 569.

B. Install wire and cable in accordance with EIA/TIA 568.
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C. Install termination backboards and racks plumb, and attach securely to building wall at
each corner.

D. Provide color coding of all systems equipment in compliance with the Standards outlined
in ANSI/EIA/TIA 606.

E. Install polyethylene pulling string in each empty conduit over 10 feet in length or
containing a bend.

F. Provide engraved plastic nameplates under the provisions of Section 16075. identify all
backboards and cabinets.

G. Ground and bond pathways, cable shields, cable tray and equipment under all the
provisions of Section 16060.

H. Provide patch cord connections between all termination hardware to provide a complete
and functional system.

. All cables shall be routed in such a way as to minimize EMI and RFI interference. Cables
shall be routed to maintain the following minimum distances from disturbance sources as
indicated below:

1. Unshielded power lines or electrical equipment in proximity to open
telecommunication systems: 5 inches.

2. Unshielded power lines or electrical equipment in proximity to enclosed
telecommunication systems: 2.5 inches.

3. Enclosed power lines or electrical equipment rated at 2.5kVA or greater in proximity
to open telecommunication systems: 24 inches.

4. Enclosed power lines or electrical equipment rated at 2.5kVA or greater in proximity
to enclosed telecommunication systems: 6 inches.

5. Distance from fluorescent or HID lighting fixtures: 6 inches

J. All open wiring shall be plenum rated. Plenum rated cables may be run exposed in cable

tray or above accessible ceiling above classrooms and offices support by suitable cable
rings or fasteners. Concealed cabling, such as in walls, above hard ceilings, and through
soffits shall be installed in conduit.

3.2 FIELD QUALITY CONTROL
A. Division 1 - Quality Controls and Contract Closeout.
B. Inspect and test optical fiber cables in accordance with NETA ATS, except Section 4.
Perform inspections and tests listed in NETA ATS, Section 7.25.
C. Inspect and test copper cables and terminations in accordance with EIA/TIA 568-A-5,
Category 5e.
BCA Project No. 0513.03 NWABSD Project No. 542.01
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D. Submit test reports for approval. All equipment not meeting the requirements of these
testing standards shall be brought into compliance and retested prior to final acceptance.

END OF SECTION
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	B. Section includes backboards, pathways, cabinets, racks, termination devices, outlets, and premises wiring to install a structured Category 5e rated telecommunication cabling system. 
	C. Related Sections:
	1. Section 16060 - Grounding and Bonding.
	2. Section 16070 - Electrical Hangars and Supports.
	3. Section 16075 - Electrical Identification.
	4. Section 16123 - Building Wire and Cable.
	5. Section 16130 - Raceway and Boxes.
	6. Section 16133 – Cable Trays.
	7. Section 16141 - Floor Boxes.


	1.2 REFERENCE CODES AND STANDARDS
	A. Design, manufacture, test, and install telecommunications cabling networks per manufacturer's requirements and in accordance with NFPA-70 (National Electrical Code), state codes, local codes, requirements of authorities having jurisdiction, and particularly the following standards:
	1. ANSI/TIA/EIA-568 B – Addendum 1, Draft 10
	2. ANSI/TIA/EIA-568 B.1 - General Cabling System Requirements
	3. ANSI/TIA/EIA-568-B.2 - Balanced Twisted-Pair Cabling Components
	4. ANSI/TIA/EIA-568-B.3 - Optical Fiber Cabling Components Standard
	5. ANSI/TIA/EIA-569-A - Commercial Building Standard for Telecommunications Pathways and spaces
	6. ANSI/TIA/EIA-606 - Administration Standard for the Telecommunications Infrastructure of Commercial Buildings.
	7. ANSI/TIA/EIA-607 - Commercial Building Grounding and Bonding Requirements for Telecommunications
	8. Install cabling in accordance with the most recent edition of BICSI publications:
	a. BICSI - Telecommunications Distribution Methods Manual.
	b. BICSI - Cabling Installation Manual.



	1.3 SYSTEM DESCRIPTION
	A. Provide the equipment, materials, and labor to install the systems shown on the drawings and specified herein. This shall include (but not be limited to) provision of all trenching and backfill, raceways, sleeves, boxes, gutters, shelves, enclosures, shelf and enclosure supports, backboards, equipment racks, line and low voltage wire and cable, patch cords, pull ropes (in unused conduits), terminal modules, panels, outlets, jacks, splices, connections, cable management, labeling, testing and all other material, equipment, and labor required to make the systems fully operational.
	B. Service entrance from telecommunications utility company.
	1. Telecommunications Utility Company:  XXX
	2. Service Entrance Pathway:  Empty raceways with pull rope from point of Telephone Utility connection at property line to building service terminal backboard in telecommunication closet.
	C. Backbone Pathway:  Conform to EIA/TIA requirements using fiber cable in innerduct and copper cable, routed in continuous pathway support, J-hooks and conduit sleeves.
	D. Horizontal Pathway:  Conform to EIA/TIA requirements, using raceway, continuous pathway support, J-hooks and conduit sleeves.
	E. Backbone Cabling:
	1. Data:  Complete system of optical fiber backbone cable system from main distribution frame to intermediate distribution frame with all terminations installed in Fiber Connector Housing Units.  
	2. Voice:  Complete system of multi-conductor pair UTP cable from main distribution frame to telecommunication intermediate distribution frame location.

	F. Horizontal Cabling:  Complete structured cabling system star topology from patch panels to station outlets using unshielded twisted pair (UTP) horizontal cables.



	1.4 SUBMITTALS
	A. Division 1 - Submittals: Submittal procedures.
	1. Manufacturer's Catalog Data shall be submitted for the following items.  Data shall include a complete list of parts, special tools, and supplies with current unit prices and source of supply.
	a. UTP Copper Cable.
	b. UTP Telecommunications Jacks and Faceplates.
	c. UTP Modular Patch Panel.
	d. UTP Patch Cables.
	e. Fiber Cable.
	f. Fiber Connectors.
	g. Fiber Connector Housings and Panels.
	h. Equipment Racks.
	i. Cable Management Panels.
	j. Cable Organizers.
	k. UTP and Fiber Telecommunications Cable Tester.
	l. Ladder Racking
	m. Terminal Modules
	n. Rack Mounted UPS Device
	B. Labeling System:  Coordinate with Contracting Agency for Owner’s labeling  conventions.  Submit Project labeling system for approval.  Where room numbers are employed in identification scheme, use room numbers as listed in final room sign schedule.
	C. Quality Assurance Plan:  Contractor shall prepare a quality assurance plan which provides a detailed outline of all testing to be accomplished.  Quality assurance plan shall include, as a minimum, a schedule of when tests will be performed relative to installation milestones, specific test procedures that will be used, a list of test equipment that will be used including manufacturer, model number, calibration certification, range and resolution accuracy. Test plan shall be submitted to the Owner for approval at least 30 days prior to the start of testing.
	D. Shop Drawings shall include dimensioned layout of equipment rooms and telecommunication closets, including backboards, patch panels, grounding terminal bus bars, ladder racking, equipment, etc.  Layouts shall coordinate with lighting fixtures, HVAC equipment, etc., which affect room layouts.
	E. Shop Drawings shall include dimensioned layout of major pathways, including j-hooks, sleeves, cable trays, conduits 2” and larger and location of firewall penetrations.
	F. Shop drawings shall include riser style diagram of all backbone wiring and terminations and typical horizontal wiring and termination for owner review and approval.
	G. Shop drawings shall include labeling documentation.



	1.5 CLOSEOUT SUBMITTALS
	A. Division 1 – Contract Closeout: Closeout procedures.
	B. Project Record Documents:  Record actual locations and sizes of pathways and outlets.  Include all test report.  Provide floor plan with identification of all outlets.  Provide 1/16” scale (minimum) laminated floor plan with accurate identification of all outlets served by respective closet in each closet, including a single line representation of the network system. 

	1.6 WORKMANSHIP  
	A. Components of the system shall be installed in a neat, workmanlike manner. Wiring color codes shall be strictly observed and terminations shall be uniform throughout the system. Identification markings and systems shall be uniform. TIA/EIA 568B wiring codes as shown on the drawings shall standardize all wiring
	B. Install materials and equipment in accordance with applicable standards, codes, requirements, and recommendations of national, state, and local authorities having jurisdiction, and National Electrical Code® (NEC) and with manufacturer's printed instructions

	1.7 QUALIFICATIONS
	A. Manufacturer:  Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Installer: Specialty telecommunication system contractor primarily engaged in installing products specified in this section with minimum three years documented experience. Installer shall be certified by manufacture of cabling and termination equipment to be installed. Contractor shall include listing of at least three projects of equivalent scope and size, including date of project completion, location of project, and point of contact or reference for each specific project.
	C. Testing Agency: Specialty telecommunication system contractor specializing in testing products specified in this section with minimum three years documented experience.

	1.8 COORDINATION
	A. The necessity to coordinate this work with the Owner and the Contracting Agency is emphasized.  The Contractor shall be responsible for any omissions, delays and additional cost due to lack of coordination or approval from the same.
	B. Coordinate all work with lighting, power, ventilation, sprinklers and other systems in the communication rooms to avoid interferences.
	C. Coordinate with the utility company for all requirements of service installation.

	1.9 TERMINOLOGY
	A. Backbone Cables - Copper or optical fiber cables connecting main cross-connect facilities or intermediate cross-connect facilities.
	B. Cable Management – Troughs, gutters, management panels, etc., mounted in conjunction with telecommunications distribution equipment and terminal blocks, for the routing of cables and patch cords in a neat and workmanlike manner.
	C. Data – Generic term for Structured Telecommunication Distribution System cabling and hardware infrastructure internal and external to a building or buildings used to transmit voice and data, etc.
	D. Horizontal Cables –Cables connecting patch panels or terminal blocks in the Telecommunications Rooms to the outlet jacks. 
	E. Jacks or Ports - Female mechanical termination device for horizontal cables.
	F. LEC - Local Exchange Carrier Serving Utility.
	G. Outlets - Device plate that contains jacks or ports.
	H. Patch Panels – Rack mounted connecting hardware to connect horizontal or backbone cables to an arrangement of fixed connectors using patch cords or to form cross or interconnections.
	I. Pathways-refers to conduits, sleeves, cabletrays, distribution rings, etc., which are employed to route backbone and horizontal cables between telecommunication rooms, outlets, etc. for placement, support, and protection of the telecommunication cables.
	J. Rack – Mounting frame to support telecommunication equipment, patch panels, etc.
	K. Telecommunications Rooms (TR) – Space for housing telecommunications equipment, cable terminations and cross-connect wiring.
	L. Terminal Blocks - Multiple punch down cable terminations.

	1.10 ACCEPTABLE MANUFACTURERS
	A. Provide products of manufacturers as named in individual articles
	1. Submittals to be approved by Engineer and NWABSD project manager, before installation.
	2. Where no manufacturer is specified, provide products of manufacturers in compliance with requirements. 
	3. Any item of equipment or material not specifically addressed on the drawings or in this document and required to provide a complete installation shall be provided in a level of quality consistent with other specified items. 
	4. Provide products that are suitable for intended use, including, but not limited to environmental, regulatory, and electrical requirements.
	B. Structured cabling system will include copper cable, fiber cable, termination jacks, outlets, patch panels, patch cords, fiber connection panels, and connecting hardware.  Provide all equipment from one of the following list of approved manufacturers structured systems: KRONE, Ortronics/Berk-tek, AVAYA Technologies (Lucent).




	PART 2 - PRODUCTS
	2.1 UNSHIELDED TWISTED PAIR STATION CABLING
	A. Horizontal Cable and Copper Backbone Cable:  Plenum rated, Category 5e, four pair, 24 AWG twisted copper conductors, 350 Megahertz Cable.
	1. KRONE #TN5ETP-***02  Plenum Rated.
	2. Berk-tek  LANmark 350 CMP Plenum Rated.
	3. AVAYA #2061 Plenum Rated.

	2.2 STATION HARDWARE
	A. Jacks:  Flush mount, 8 pin, 568-B pairing convention with faceplates or connectors.  Numbered ports.
	1. KRONE “K600” #6467-1-081-10 T568A/B.
	2. Ortronics “TracJack” #OR-63750001 T568A/B  
	3. AVAYA #MPS100E-246 T568B.

	B. Faceplates:  White, match faceplate jack count as shown on drawings. Use of blanks is discouraged.
	1. KRONE #6644-1-154-02.
	2. Ortronics “TracJack” # OR-40300546 or EP01-067-01
	3. AVAYA #M14L-246.

	C. Icons and Labels:
	1. KRONE included in the faceplate.
	2. Ortronics #OR4030920x; Numbered icons - must be glued in place (x = jack ID, i.e. 1,2,3,4). Numbered icons not required custom numbered faceplate.
	3. AVAYA included in the faceplate.



	2.3 PATCH PANELS
	A. Data Patch Panels: 48 Port Category 5e.  Install the number of patch panels in each equipment rack as required to terminate all UTP cables at the rack plus twenty five (25) percent spare capacity. Horizontal cable management shall be provided for each patch panels without integrated horizontal cable management.
	1. KRONE “Enhanced Patch Panel” 6653-1-466-48.
	2. Ortronics #OR-851004038 ‘2RMS’ 
	3. AVAYA “Patchmax” PM2150PSE-48 with integral horizontal management.



	2.4 PATCH CORDS
	A. Patch Panel Patch Cords:  Provide one round seven foot long, Category 5e rated, blue, four pair, 24 AWG twisted stranded copper conductors for each terminated patch panel port.  Deliver patch cords to Owner at project site.
	1. KRONE “TruePatch”#TP5ETA-WT07.
	2. Ortronics #OR-836GT8007DE06.
	3. AVAYA #D8CM-IV7.

	B. Station Outlet Patch Cords:  Provide one round nine foot long (ten foot for Lucent and Krone), Category 5e rated blue 24 AWG twisted stranded copper pair conductors for each terminated station outlet jack plus 25% additional cables for future expansion or replacement cables.
	1. KRONE  “TruePatch” ”#TP5ETA-WT10.
	2. Ortronics #OR-836GT8009DE06.
	3. AVAYA #D8CM-IV10.



	2.5 COPPER BACKBONE CABLE (VOICE BACKBONE)
	A. Copper Voice Backbone Cable:  Plenum rated, Category 3 compliant, copper 24 AWG, multi-pair cable units.  (xx + pair count, as indicated on the drawings). 
	1. KRONE  #VXVxx24-1902.
	2. Berk-Tek # 230xxx.
	3. AVAYA #2010xxxBWH.



	2.6 OPTICAL FIBER BACKBONE CABLE
	A. Optical Fiber Cable:  Plenum Rated, tight-buffered multi-mode, dual window graded index optical glass fiber cable with fiber counts as denoted on the drawings.
	1. KRONE #6xx-PTS-CB-62S/SL (xx = fiber count denoted on the plans).
	2. Berk-tek GigaLite #PDP0xx-GB3510/25 (xx = fiber count as denoted on the plans).
	3. AVAYA “OptiSPEED” #ABC-)xxD-LPX (xx = fiber count as denoted on the plans).

	B. Number of fiber shall be two strands to each telecommunication closet receiving 1 to 22 new horizontal cable terminations, plus 4 additional spare strands. An additional two strands of fiber shall be added for every additional 22 new horizontal cables terminated in the respective telecommunication closet. Fiber connector: SC type connector, Non metal


	2.7 OPTICAL FIBER CONNECTOR HOUSING
	A. Optical Fiber Connector Housing:  High Density, front and rear accessible, 19 inch rack mountable, pull out shelf with cable retainers and fiber storage drums.  Unit to have clear polycarbonate protective cover with fiber optic cable Duplex SC couplings.
	1. KRONE #RMG1-24-SCDMML.
	2. Ortronics #OR-615MMC-36P-00./ OR-615SCDSM3-L
	3. AVAYA #600B2/ 12SC1 Duplex EW



	2.8 OPTICAL FIBER CONNECTORS
	A. Optical Fiber Connectors:  Field installable Type SC with ceramic ferrule and provide maximum 0.3 dB insertion loss.
	1. KRONE / Corning #95-100-16.
	2. Ortronics/Corning  #95-100-16.
	3. AVAYA #P6201A-Z-126.



	2.9 TERMINATION BACKBOARDS
	A. Material:  Fire retardant Plywood
	B. Size: As required, 5/8” inch thick minimum, Grade AC or better
	C. Finish:  Paint to match adjacent walls.


	2.10 FLOOR MOUNTED TELECOMMUNICATION EQUIPMENT RACKS
	A. Open Frame Floor Mounted Equipment Racks:  Extruded aluminum 6061-T6, open frame, 19 inch EIA width equipment rack, 7 foot overall height (unless noted otherwise on prints) with flange base, mounting rails drilled front and back and tapped to EIA standards, 40+ RMS minimum, clear finish.  Install ground bus on rack near the bottom as shown on the drawings and as specified in Section 16060 – Grounding.  Install power strip on rack near the bottom, as shown on the drawings.  Provide seismic bracing as required by Section 16070 Electrical Hangars and Supports.  Seismic support must consist of rigid supports and not use cables or chains.
	1. Chatsworth Products 46353-503 or approved equal with rack-mounted ground bar.


	2.11 WALL MOUNTED TELECOMMUNICATION RACKS
	A. Open Frame Wall Mounted Equipment Racks:  Aluminum, 35” (20 mounting space) usable mounting height, gate opens 180 degrees, fully wall mountable, 150 pound load capacity, dual locking latches, integral cable management, clear finish.  Install ground bus on rack near the bottom as shown on the drawings and as specified in Section 16060 - Grounding.  Install power strip on rack near the bottom as shown on the drawings.  Provide seismic bracing as required by Section 16070 - Electrical Hangars and Supports. 
	1. Chatsworth Products 11348-519 or approved equal with rack mounted ground bar.


	2.12 HORIZONTAL CABLE MANAGEMENT
	A. For the Berk-Tek/Ortronics and Krone structured cabling system, install horizontal cable management panels in the equipment rack. Unless otherwise noted on the drawings, install one cable management panel between each patch panel and below the last patch panel.

	2.13 VERTICAL CABLE MANAGEMENT 
	A. Vertical Cable Management:  Double sided narrow vertical section 7 feet high by 3.65 inches wide by 12.75 inches deep.  Provide vertical cable management on each side of all racks installed with one vertical cable management between multiple adjacent racks. 
	1. Chatsworth Products #12096-503.


	2.14 RACK EQUIPMENT SHELF
	A. Rack Equipment Self:  19 inch wide heavy duty 20 inch deep and mounting hardware.
	1. Chatsworth Products #11164-519.


	2.15 POWER PROTECTION STRIP
	A. Power Protection Strip:  Rack mounted UL 1449 330/400 clamping voltage, twelve on/off switch controlled 3 prong 120 Volt outlets with 12 foot cord.  Unit protects Normal/Common Modes:  33,000/26,000 Peak Milliamps, 50-60 dB.  Provide one power protection strip mounted on each installed rack.
	1. Leviton #5500-192.
	2. 



	2.16 EXTRA MATERIALS:
	A. Furnish to the Owner the following spares.
	1. Five (5) percent of each type of UTP telecommunications jacks.
	2. Five (5) percent of each type of telecommunications faceplates.
	3. If number icons are utilized provide ten (10) percent of each identification icon for each number designation (1 thru 4) on the faceplate.





	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Install pathways in accordance with EIA/TIA 569.
	B. Install wire and cable in accordance with EIA/TIA 568. 
	C. Install termination backboards and racks plumb, and attach securely to building wall at each corner.
	D. Provide color coding of all systems equipment in compliance with the Standards outlined in ANSI/EIA/TIA 606.
	E. Install polyethylene pulling string in each empty conduit over 10 feet in length or containing a bend.
	F. Provide engraved plastic nameplates under the provisions of Section 16075.  identify all backboards and cabinets.
	G. Ground and bond pathways, cable shields, cable tray and equipment under all the provisions of Section 16060.
	H. Provide patch cord connections between all termination hardware to provide a complete and functional system.
	I. All cables shall be routed in such a way as to minimize EMI and RFI interference. Cables shall be routed to maintain the following minimum distances from disturbance sources as indicated below:
	1. Unshielded power lines or electrical equipment in proximity to open telecommunication systems: 5 inches.
	2. Unshielded power lines or electrical equipment in proximity to enclosed telecommunication systems: 2.5 inches.
	3. Enclosed power lines or electrical equipment rated at 2.5kVA or greater in proximity to open telecommunication systems: 24 inches.
	4. Enclosed power lines or electrical equipment rated at 2.5kVA or greater in proximity to enclosed telecommunication systems: 6 inches.
	5. Distance from fluorescent or HID lighting fixtures: 6 inches
	J. All open wiring shall be plenum rated. Plenum rated cables may be run exposed in cable tray or above accessible ceiling above classrooms and offices support by suitable cable rings or fasteners. Concealed cabling, such as in walls, above hard ceilings, and through soffits shall be installed in conduit.

	3.2 FIELD QUALITY CONTROL
	A. Division 1 - Quality Controls and Contract Closeout.
	B. Inspect and test optical fiber cables in accordance with NETA ATS, except Section 4.  Perform inspections and tests listed in NETA ATS, Section 7.25.
	C. Inspect and test copper cables and terminations in accordance with EIA/TIA 568-A-5, Category 5e.
	D. Submit test reports for approval. All equipment not meeting the requirements of these testing standards shall be brought into compliance and retested prior to final acceptance.





