MACC Generic Specs 072007

SECTION 27 10 00

BU LDl NG TELECOMMUNI CATI ONS CABLI NG SYSTEM
04/ 06

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM
ASTM D 709 (2001) Lami nated Thernosetting Materials

ELECTRONI C | NDUSTRI ES ALLI ANCE (EI A)

El A TI A/ El A- 492CAAA (1998; R 2002) Cass |IVA
Di spersion-Unshi fted Single-Mde Optical
Fi bers

ElIA TI A/ El A-526-7 (1998) OFSTP-7 Measurenent of Optical

Power Loss of Installed Single-Mde Fiber
Cabl e Pl ant (ANSI/TIA El A-526-7)

EIA TI A/ElI A-568-B. 1 (2001; Addendum 2001) Conmercial Buil di ng
Tel econmuni cati ons Cabling Standard - Part
1: General Requirenents
(ANSI / TI A/ El A-568-B. 1)

ElI A TI A/ El A-568-B. 2 (2001) Commercial Buil ding
Tel econmuni cati ons Cabling Standard - Part
2: Balanced Twi sted Pair Cabling
Conmponents (ANSI/ Tl A/ El A-568-B. 2)

ElI A TI A/ El A-568-B. 3 (2000; Addendum 2002) Optical Fiber
Cabl i ng Conponents Standard
(ANSI / TI A/ El A-568-B. 3)

ElI A TI A/ El A-569- A (1998; Addenda 2000, 2001) Conmerci al
Bui | di ng Standards for Tel econmuni cati ons
Pat hways and Spaces (ANSI/TI A/ El A-569-A)
ElI A TI A/ El A-598-B (2001) Optical Fiber Cable Col or Coding

EIA TI A/ El A-604- 12 (2000) FOCI'S 12 Fi ber Optic Connector
Intermateability Standard Type MI-RJ

ElI A TI A/ El A-606- A (2002) Administration Standard for the

Tel econmmuni cati ons I nfrastructure
(ANSI / TI A/ EI A- 606)

SECTION 27 10 00 Page 1



MACC Generic Specs 072007

El A-310-D (1992) Racks, Panels, and Associ at ed
Equi pnent
TIA J-STD-607- A (2002) Commercial Buil ding Gounding

(Earthing) and Bondi ng Requirenents for
Tel econmuni cat i ons

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 100 (2000) The Authoritave Dictionary of |EEE
St andards Ter ns

| NSULATED CABLE ENG NEERS ASSCCI ATI ON (| CEA)

| CEA S-83-596 (2001) Fiber Optic Premises Distribution
Cabl e
| CEA S-90-661 (2002) Category 3, 5, & 5e Individually

Unshi el ded Twi sted Pair | ndoor Cable for
Use in General Purpose and LAN
Conmmruni cati ons Wring Systens
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2005) National Electrical Code
U. S. FEDERAL COVMUNI CATI ONS COWM SSI ON ( FCC)

FCC Part 68 Connection of Term nal Equi pnment to the
Tel ephone Network (47 CFR 68)

UNDERWRI TERS LABCRATORI ES (UL)

UL 1286 (1999; Rev thru Cct 2002) Ofice
Fur ni shi ngs

UL 1666 (2000; Rev thru Jul 2002) Test for Flane
Propagati on Hei ght of Electrical and
Optical -Fiber Cables Installed Vertically

in Shafts
UL 1863 (2004) Comuni cation Circuit Accessories
UL 444 (2002; Rev thru Aug 2002) Conmuni cations
Cabl es
UL 467 (2004) G oundi ng and Bondi ng Equi pnent
UL 50 (1995; Rev thru Sep 2003) Encl osures for

El ectri cal Equi pnent

UL 514C (1996; Rev thru Nov 2002) Nonnetallic
Qut | et Boxes, Flush-Device Boxes, and
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Covers

UL 910 (1998) Test for Flane-Propagation and
Snoke- Density Values for Electrical and
Optical -Fi ber Cables Used in Spaces
Transporting Environmental Air

UL 969 (1995; Rev thru Nov 2001) WMarking and
Label i ng Systens

1.2 RELATED REQUI REMENTS

Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM applies to this section with
addi tions and nodifications specified herein.

1.3 DEFI NI TI ONS
Unl ess ot herwi se specified or indicated, electrical and electronics terns
used in this specification shall be as defined in EIA TIA El A-568-B. 1,
EIA TIA/EI A-568-B. 2, EIA TIA EIA-568-B. 3, EIA Tl A EI A-569-A,
EIA TI A/ El A-606-A and | EEE Std 100 and herein.

1.3.1 Canpus Distributor (CD)

A distributor fromwhich the canpus backbone cabling enanates.
(I'nternational expression for main cross-connect (MJ).)

1.3.2 Bui | di ng Di stributor (BD)
A distributor in which the building backbone cables term nate and at which
connections to the canpus backbone cables may be nade. (International
expression for internediate cross-connect (10).)

1.3.3 Fl oor Distributor (FD)

A distributor used to connect horizontal cable and cabling subsystens or
equi pnment. (International expression for horizontal cross-connect (HC).)

1.3.4 Tel econmuni cati ons Room (TR)
An encl osed space for housing tel ecommuni cati ons equi prent, cabl e,
term nations, and cross-connects. The roomis the recognized cross-connect
bet ween t he backbone cabl e and the horizontal cabling.

1.3.5 Entrance Facility (EF) (Tel ecomruni cations)
An entrance to the building for both private and public network service
cabl es (including antennae) including the entrance point at the buil ding
wal | and continuing to the entrance room or space.

1.3.6 Entrance Room (ER) (Tel econmuni cati ons)

A centralized space for tel econmunications equi pment that serves the
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occupants of a building. Equipnment housed therein is considered distinct
froma tel ecomuni cati ons room because of the nature of its conplexity.

1.3.7 Open Cabl e

Cabling that is not run in a raceway as defined by NFPA 70. This refers to
cabling that is "open" to the space in which the cable has been installed
and is therefore exposed to the environnmental conditions associated with

t hat space.

1.3.8 Open O fice

A floor space division provided by furniture, noveable partitions, or other
nmeans i nstead of by building walls.

1.3.9 Pat hway

A physical infrastructure utilized for the placenment and routing of
t el econmuni cati ons cabl e.

1.4 SYSTEM DESCRI PTI ON

The buil di ng tel ecomuni cations cabling and pathway system shall include
permanently installed backbone and horizontal cabling, horizontal and
backbone pat hways, service entrance facilities, work area pathways,

t el econmuni cations outlet assenblies, conduit, raceway, and hardware for
splicing, termnating, and interconnecting cabling necessary to transport

t el ephone and data (including LAN) between equi pnent itens in a building.
The horizontal systemshall be wired in a star topology fromthe

t el ecommuni cations work area to the floor distributor or canpus distributor
at the center or hub of the star. The backbone cabling and pat hway system
i ncludes intrabuilding and interbuilding interconnecting cabling, pathway,
and terninal hardware. The intrabuil ding backbone provi des connectivity
fromthe floor distributors to the building distributors or to the canpus
di stributor and fromthe building distributors to the canpus distributor as
required.. The backbone systemshall be wired in a star topology with the
canpus distributor at the center or hub of the star. Provide

t el ecomuni cati ons pat hway systens referenced herein as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  The tel ecomruni cati ons
contractor must coordinate with the NMCI contractor concerning access to
and configuration of tel ecomuni cations spaces. The tel econmunications
contractor may be required to coordinate work effort within the

t el econmuni cati ons spaces with the NMCl contractor

1.5 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for Contractor Quality Control
approval. The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Tel econmuni cati ons drawi ngs; G
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Tel econmuni cati ons Space Drawi ngs; G

In addition to Section 01 33 00 SUBM TTAL PROCEDURES, provi de shop
drawi ngs in accordance w th paragraph SHOP DRAW NGS.

SD- 03 Product Data
Tel econmuni cati ons cabling (backbone and horizontal); G
Patch panels; G
Tel econmuni cati ons outl et/ connector assenblies; G
Equi pnent support frane; G
Connect or bl ocks; G
SD- 06 Test Reports
Tel econmuni cations cabling testing; G
SD-07 Certificates
Tel econmuni cati ons Contractor Qualifications; G
Key Personnel Qualifications; G
Manuf acturer Qualifications; G
Test plan; G
SD- 09 Manufacturer's Field Reports
Factory reel tests; G
SD-10 Operation and Mai ntenance Data
Tel econmuni cati ons cabling and pathway systen Data Package 5; G
SD-11 Cl oseout Submittals
Record Docunentation; G
1.6 QUALI TY ASSURANCE
1.6.1 Shop Draw ngs
In exception to Section 01 33 00, SUBM TTAL PROCEDURES, submit shop
drawi ngs a mni mum of 14 by 20 inches in size using a mninmmscale of 1/8
i nch per foot, except as specified otherwise. Include wring diagrans and
installation details of equi pment indicating proposed |ocation, |ayout and

arrangenent, control panels, accessories, piping, ductwork, and other itens
that must be shown to ensure a coordinated installation. Wring diagrans
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shall identify circuit termnals and indicate the internal wiring for each
item of equi pnent and the interconnection between each item of equi pnent.
Drawi ngs shal |l indicate adequate clearance for operation, nmintenance, and
repl acenent of operating equi pment devices. Submittals shall include the
nanepl ate data, size, and capacity. Submittals shall also include
applicable federal, nmlitary, industry, and technical society publication
ref erences.

1.6.1.1 Tel econmuni cati ons Drawi ngs

Provi de drawi ngs in accordance with EIA TI A/ El A-606-A. The identifier for
each term nation and cable shall appear on the draw ngs. Draw ngs shal
depict final telecomunications installed wiring systeminfrastructure in
accordance with EIA TI A/ EI A-606-A. The drawi ngs shoul d provide details
required to prove that the distribution systemshall properly support
connectivity fromthe EF tel ecommuni cati ons and ER tel ecomruni cati ons, CD s,
BD s, and FD's to the tel ecommuni cations work area outlets. The follow ng
drawi ngs shall be provided as a m ni num

a. T1 - Layout of conplete building per floor - Building Areal/ Serving
Zone Boundaries, Backbone Systens, and Horizontal Pathways.
Layout of conplete building per floor. The draw ng indi cates
| ocation of building areas, serving zones, vertical backbone
di agrans, tel ecomunications roons, access points, pathways,
groundi ng system and other systens that need to be viewed from
the conpl ete buil ding perspective.

b. T2 - Serving Zones/Building Area Drawi ngs - Drop Locations and
Cable Identification (IDS). Shows a building area or serving
zone. These draw ngs show drop | ocations, teleconmunications
roons, access points and detail call outs for comobn equi pnent
roons and ot her congested areas.

c. T4 - Typical Detail Drawi ngs - Faceplate Labeling, Firestopping,
Anericans with Disabilities Act (ADA), Safety, Departnent of
Transportation (DOT). Detailed drawi ngs of synbols and typicals
such as faceplate |abeling, faceplate types, faceplate popul ation
installation procedures, detail racking, and raceways.

1.6.1.2 Tel econmuni cati ons Space Draw ngs

Provide T3 drawi ngs in accordance with EI A TI A/ El A-606-A that include

t el ecommuni cati ons roons plan views, pathway |ayout (cable tray, racks,

| adder-racks, etc.), nechanical/electrical |ayout, and cabi net, rack
backboard and wall el evations. Draw ngs shall show | ayout of applicable
equi pment i ncluding incomng cable stub or connector blocks, building
protector assenbly, outgoing cable connector blocks, patch panels and
equi pnment spaces and cabi net/racks. Drawi ngs shall include a conplete |ist
of equi pnent and material, equiprment rack details, proposed |ayout and
anchorage of equi pment and appurtenances, and equi pnent relationship to
ot her parts of the work including clearance for mai ntenance and operation
Drawi ngs may al so be an enl argenent of a congested area of T1 or T2

dr awi ngs.
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1.6.2 Tel econmuni cati ons Qualifications

Work under this section shall be perforned by and t he equi pment shall be
provi ded by the approved tel econmuni cations contractor and key personnel
Qualifications shall be provided for: the telecomrunications system
contractor, the tel ecommuni cations systeminstaller, and the supervisor (if
different fromthe installer). A mininumof 30 days prior to installation
subm t docunentation of the experience of the tel ecommunications contractor
and of the key personnel.

1.6.2. 1 Tel econmmuni cati ons Contract or

The tel ecommunications contractor shall be a firmwhich is regularly and
professionally engaged in the business of the applications, installation
and testing of the specified tel ecommuni cations systens and equi pnent. The
t el econmuni cati ons contractor shall denonstrate experience in providing
successful teleconmunications systens within the past 3 years. Submt
docunment ation for a mnimumof three and a nmaxi num of five successfu

t el ecomuni cation systeminstallations for the tel ecommuni cations
contractor.

1.6.2.2 Key Personne

Provi de key personnel who are regularly and professionally engaged in the
busi ness of the application, installation and testing of the specified

t el econmuni cati ons systens and equi pnent. There nay be one key person or
nore key persons proposed for this solicitation dependi ng upon how many of
the key roles each has successfully provided. Each of the key personne
shal | denpnstrate experience in providing successful teleconmunications
systenms within the past 3 years.

Supervisors and installers assigned to the installation of this systemor
any of its conponents shall be Building Industry Consulting Services
International (BICSI) Registered Cabling Installers, Technician Level.
Submit docunentation of current BICSI certification for each of the key
per sonnel

In lieu of BICSI certification, supervisors and installers assigned to the
installation of this systemor any of its conponents shall have a m ni num
of 3 years experience in the installation of the specified copper and fi ber
optic cable and conmponents. They shall have factory or factory approved
certification fromeach equi prent nanufacturer indicating that they are
qualified to install and test the provided products. Submt docunentation
for a mninumof three and a maxi mum of five successful teleconmunication
systeminstallations for each of the key personnel. Docunentation for each
key person shall include at |east two successful systeminstallations

provi ded that are equivalent in systemsize and in construction conplexity
to the tel ecomunications system proposed for this solicitation. Include
specific experience in installing and testing tel econmunications systens
and provide the nanmes and | ocations of at |least two project installations
successfully conpl eted using copper tel ecomuni cations cabling systens.

Al of the existing tel ecommunications systeminstallations offered by the
key persons as successful experience shall have been in successfu
full-tinme service for at |least 18 nmonths prior to the i ssuance date for
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this solicitation. Provide the nane and role of the key person, the title,
| ocation, and conpleted installation date of the referenced project, the
ref erenced project owner point of contact information including nang,
organi zation, title, and tel ephone nunber, and generally, the referenced
proj ect description including systemsize and construction conpl exity.

Indicate that all key persons are currently enployed by the

t el econmuni cations contractor, or have a conmitnment to the

t el ecomuni cations contractor to work on this project. All key persons
shal | be enpl oyed by the tel ecomunications contractor at the date of

i ssuance of this solicitation, or if not, have a commtnment to the

t el econmuni cations contractor to work on this project by the date that the
bid was due to the Contracting Oficer

Note that only the key personnel approved by the Contracting Oficer in the
successful proposal shall do work on this solicitation's tel ecommunications
system Key personnel shall function in the same roles in this contract,
as they functioned in the of fered successful experience. Any substitutions
for the tel econmunications contractor's key personnel requires approval
from The Contracting O ficer

1.6.2.3 M ni nrum Manuf acturer Qualifications

Cabl i ng, equi prment and hardware manufacturers shall have a m ni nrum of 3
years experience in the nmanufacturing, assenbly, and factory testing of
conponents which conply with EIA TI A/EI A-568-B. 1, EIA Tl A/ El A-568-B.2 and
ElI A TI A/ El A-568-B. 3.

1.6.3 Test Pl an

Provide a conplete and detailed test plan for the tel ecommunications
cabling systemincluding a conplete Iist of test equi pnent for the UTP and
optical fiber conponents and accessories 60 days prior to the proposed test
date. Include procedures for certification, validation, and testing.

1.6.4 Regul at ory Requirenents

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in

t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting O ficer. Equipnent, nmaterials,
installation, and workmanshi p shall be in accordance with the nmandatory and
advi sory provisions of NFPA 70 unless nore stringent requirenents are

speci fied or indicated.

1.6.5 St andard Products

Provide materials and equi pnent that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and workmanshi p. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year

peri od shall include applications of equi prment and materials under simlar

circunstances and of simlar size. The product shall have been on sale on
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the commercial narket through advertisements, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
cl ass of equipnent are required, these itenms shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the sane manufacturer unless stated in this section

1.6.5.1 Alternative Qualifications

Products having | ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furni shed.

1.6.5.2 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nmore than 3 years prior to date of delivery to site
shal | not be used, unless specified otherw se.

1.7 DELI VERY AND STORAGE

Provi de protection fromweather, nmoisture, extrene heat and cold, dirt,
dust, and other contami nants for tel econmunications cabling and equi pnent
pl aced i n storage.

1.8 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anbient conditions of
32 to 140 degrees F and in the range of 0 to 95 percent relative humdity,
noncondensi ng.

1.9 WARRANTY

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
sati sfactory service to the equi pment on a regul ar and energency basis
during the warranty period of the contract.

1.10 MAI NTENANCE
1.10.1 Qperation and Mai ntenance Manual s

Commercial off the shelf nmanuals shall be furnished for operation
installation, configuration, and mai ntenance of products provided as a part
of the tel econmunications cabling and pathway systen. Submit operations
and mai ntenance data in accordance with Section 01 78 23, OPERATI ON AND

MAI NTENANCE DATA and as specified herein not later than 2 nonths prior to
the date of beneficial occupancy. 1In addition to requirenents of Data
package 5, include the requirenments of paragraphs TELECOVMUNI CATI ONS

DRAW NGS, TELECOVMUNI CATI ONS SPACE DRAW NGS, and RECORD DOCUMENTATI ON

1.10.2 Record Docunent ati on

Provi de T5 draw ngs includi ng docunentati on on cables and termination
hardware in accordance with EIA TI A/ El A-606-A. T5 draw ngs shall include
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schedul es to show information for cut-overs and cabl e pl ant managenent,
patch panel |ayouts and cover plate assignnments, cross-connect information
and connecting termnal layout as a mnimum T5 draw ngs shall be provided
in hard copy format and on el ectronic media using Wndows based conput er
cabl e managenent software. Provide the followi ng T5 drawi ng docunentati on
as a mni mum

a. Cables - Arecord of installed cable shall be provided in
accordance with EI A TI A/ El A-606-A. The cabl e records shal
include the required data fields for each cable and conplete
end-to-end circuit report for each conplete circuit fromthe
assigned outlet to the entry facility in accordance with
EI A TI A/ El A-606-A. Include manufacture date of cable with
subni ttal

b. Termnation Hardware - A record of installed patch panels,
cross-connect points, distribution franes, term nating bl ock
arrangenents and type, and outlets shall be provided in accordance
with EI A TI A/ El A-606-A. Docunentation shall include the required
data fields as a minimumonly in accordance with EI A Tl A/ El A-606- A.

PART 2 PRODUCTS

2.

1 COVPONENTS

UL or third party certified. Where equipnent or nmaterials are specified to
conformto industry and technical society reference standards of the
organi zati ons, submt proof of such conpliance. The label or listing by
the specified organization will be acceptable evidence of conpliance. In
lieu of the label or listing, submt a certificate froman i ndependent
testing organi zati on, conpetent to performtesting, and approved by the
Contracting Oficer. The certificate shall state that the item has been
tested in accordance with the specified organization's test methods and
that the itemconplies with the specified organization's reference
standard. Provide a conplete system of tel ecomruni cati ons cabling and
pat hway conponents using star topol ogy. Provide support structures and
pat hways, conplete with outlets, cables, connecting hardware and

t el econmuni cati ons cabi nets/racks. Cabling and interconnecting hardware
and conponents for tel econmunications systens shall be UL listed or third
party i ndependent testing |aboratory certified, and shall conply with
NFPA 70 and conformto the requirenents specified herein.

.2 TELECOVMUNI CATI ONS PATHWAY

Provi de tel ecomuni cations pathways in accordance with EIA TI A/ El A-569-A
and as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Provi de
system furniture pathways in accordance with UL 1286.

.3 TELECOVMUNI CATI ONS CABLI NG

Cabling shall be UL listed for the application and shall conply with

EIA TIA/EI A-568-B. 1 and NFPA 70. Provide a |labeling systemfor cabling as
required by EIA TI A/ EI A-606-A and UL 969. Ship cable on reels in boxes
beari ng manufacture date for UTP in accordance with | CEA S-90-661 and
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optical fiber cables in accordance with | CEA S-83-596 for all cable used on
this project. Cabling manufactured nore than 12 nonths prior to date of
installation shall not be used.

2.3.1 Backbone Cabl i ng
2.3.1.1 Backbone Copper

| CEA S-90-661, EIA TIA/EIA-568-B.1, EIA TIA/EIA-568-B.2, and UL 444, copper
backbone cabl e shall be solid conductor, 24 AWG 100 ohm 50-pair UTP
(Unshi el ded twisted pair), formed into 25 pair binder groups covered with a
gray thernoplastic jacket. Cable shall be inprinted with manufacturers
nane or identifier, flanmability rating, gauge of conductor, transm ssion
performance rating (category designation) at regular intervals not to exceed
2 feet. The word "FEET" or the abbreviation "FT" shall appear after each
| ength marki ng. Provide comunications general purpose (CMor CMG,

conmuni cati ons plenum (CVMP) or conmunications riser (CVR) rated cabling in
accordance with NFPA 70. Type CWP and CVMR nay be substituted for type CM
or CMG and type CVP nay be substituted for type CVMR in accordance with

NFPA 70. Col or coding shall conmply with industry standards for 25 pair

cabl es.

2.3.1.2 Backbone Optical Fiber

Provide in accordance with | CEA S-83-596, EIA TIA/ EI A-568-B.3, UL 1666 and
NFPA 70. Cable shall be inprinted with fiber count, fiber type and
aggregate length at regular intervals not to exceed 40 inches.

EI A TI A/ El A-492CAAA, singl e-nmode, 8/125-um di ameter, 0.10 nunerical aperture,
tight buffered fiber optic cable. Provide nonconductive optical fiber
general purpose cable (OFN or OFNG, nonconductive optical fiber plenum
cable (OFNP), and nonconductive optical fiber riser cable (OFNR) rated

cable in accordance with NFPA 70 and UL 910. Type OFNP or OFNR nay be
substituted for type OFN or OFNG and type OFNP may be substituted for type
OFNR i n accordance with NFPA 70. The cable cordage jacket, fiber, unit,

and group color shall be in accordance with EIA Tl A/ El A-598-B.

2.3.2 Hori zontal Cabling

Provi de horizontal cable in conpliance with NFPA 70 and perfornance
characteristics in accordance with EIA TI A/ El A-568-B. 1.

2.3.2.1 Hori zontal Copper

Provi de horizontal copper cable in accordance with EI A Tl A/ El A-568-B. 2,

UL 444,, | CEA S-90-661 UTP (unshielded tw sted pair), 100 ohm Provide

four each individually twi sted pair, 24 AWG conductors, Category 5e, with a
bl ue thernmopl astic jacket. Cable shall be inprinted with manufacturers

nane or identifier, flanmability rating, gauge of conductor, transm ssion
performance rating (category designation) at regular intervals not to exceed
2 feet. The word "FEET" or the abbreviation "FT" shall appear after each

| ength marki ng. Provide comunications general purpose (CMor CMG,

conmuni cati ons plenum (CVMP) or conmunications riser (CVR) rated cabling in
accordance with NFPA 70. Type CWP and CVMR nay be substituted for type CM
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or CMG and type CWP nay be substituted for type CVR in accordance with
NFPA 70.

2.3.3 Work Area Cabling
2.3.3.1 Wor k Area Copper

Provi de work area copper cable in accordance with EIA TIA EI A-568-B. 2, with
a blue, thernoplastic jacket.

2.4  TELECOVWUNI CATI ONS SPACES

Provi de connecting hardware and term nation equi pnent in the

t el econmuni cations entrance facility and tel ecomuni cati on equi pment roons
to facilitate installation as shown on design drawi ngs for termnating and
cross-connecti ng pernanent cabling. Provide tel ecomunications

i nterconnecting hardware col or coding in accordance with EI A TI A/ El A-606- A.

2.4.1 Backboar ds

Provide void-free, interior grade plywod 3/4 inch thick 4 by 8 feet.
Backboards shall be fire rated. Backboards shall be provided on a m ni num
of two walls in the tel ecommunication spaces. Do not cover the fire stanp
on t he backboard.

2.4.2 Equi pnent Support Frane
Provide in accordance with El A-310-D and UL 50.

a. Racks, floor nounted nodul ar type, 16 gauge steel or 11 gauge
al um num construction , nmininum treated to resist corrosion
Provide rack with vertical and horizontal cabl e nmanagenent
channel s, top and bottom cabl e troughs, grounding lug . Rack
shal | be conpatible with 19 inch

2.4.3 Connector Bl ocks

Provi de insul ation displacenent connector (IDC) Type 66 for Category 5e
systems. Provide blocks for the nunber of horizontal and backbone cabl es
term nated on the block plus 25 percent spare.

2.4.4 Cabl e CGui des

Provi de cabl e gui des specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 19 inch

equi pnment racks and tel econmuni cati ons backboards. Cable guides of ring or
bracket type devices nounted on rack or backboard for horizontal cable
managenent and individually nounted for vertical cable managenent. Mount
cabl e guides with screws, and or nuts and | ockwashers.

2.4.5 Pat ch Panel s

Provi de ports for the nunber of horizontal and backbone cabl es tern nated
on the panel plus 25 percent spare. Provide pre-connectorized optical fiber
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and copper patch cords for patch panels. Provide patch cords, as conplete
assenblies, with matching connectors as specified. Provide fiber optic
patch cables with crossover orientation in accordance with

EIA TI A/ El A-568-B. 3. Patch cords shall neet m ni num performance
requirenents specified in EIA TIA EI A-568-B. 1, EIA TIA EI A-568-B.2 and

EIA TI A/ El A-568-B. 3 for cables, cable | ength and hardware specifi ed.

2.4.5.1 Fi ber Optic Patch Pane

Provi de panel for naintenance and cross-connecting of optical fiber cables.
Panel shall be constructed of 18 gauge steel or 11 gauge al um num ni ni mum
and shall be rack nmounted and conpatible with a EI A-310-D 19 inch equi prent

rack. Each panel shall provide 12singl e-nbde adapters as MI-RJ in
accordance with EIA TI A/El A-604-12 with thernoplastic alignnent sleeves.
Provi de dust cover for unused adapters. The rear of each panel shall have
a cabl e managenent tray a mninumof 8 inches deep with renovabl e cover,

i ncom ng cable strain-relief and routing guides. Panels shall have each
adapter factory nunbered and be equi pped with | am nated pl astic nanepl ates
above each adapter.

2.5  TELECOVWMUNI CATI ONS QUTLET/ CONNECTOR ASSEMBLI ES
2.5.1 Qut | et/ Connect or Copper

Qutl et/ connectors shall conmply with FCC Part 68EIA Tl A/ EI A-568-B. 1, and
EIA TI A/EI A-568-B. 2. UTP outlet/connectors shall be UL 1863 Ii sted,

non- keyed, 8-pin nmodul ar, constructed of high inpact rated thernoplastic
housi ng and shall be third party verified and shall conply with

EIA TI A/ El A-568-B. 2 Category 5erequirenents. Qutlet/connectors provided
for UTP cabling shall neet or exceed the requirenents for the cable
provided. Qutlet/connectors shall be term nated using a Type 66 |IDC PC
board connector, color-coded for both T568A and T568B wiring. Each

outl et/ connector shall be wired T568B. UTP outlet/connectors shall conply
with EIA TIA/EI A-568-B.2 for 200 mating cycles. UTP outlet/connectors
installed in outdoor or marine environments shall be jell-filled type
contai ning an anti-corrosive, nenory retaining conpound.

2.5.2 Cover Pl ates
Tel econmuni cati ons cover plates shall conply with UL 514C, and
EIA TIA/EI A-568-B. 1, flush or oversized design constructed of high inpact
t her nopl astic naterial ivory in color. Provide |abeling in accordance with
t he paragraph LABELING in this section.
2.6 MULTI - USER TELECOVMUNI CATI ONS OUTLET ASSEMBLY ( MUTQOA)
Provi de MJUTOA(s) in accordance with EIA TI A/ El A-568-B. 1.
2.7 GROUNDI NG AND BONDI NG PRODUCTS
Provide in accordance with UL 467, TIA J-STD-607-A, and NFPA 70.
Conponents shall be identified as required by EIA TI A/ El A-606-A. Provide

ground rods, bonding conductors, and groundi ng busbars as specified in
Section 26 20 00, | NTERI OR DI STRI BUTI ON SYSTEM
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2.8 FI RESTOPPI NG MATERI AL
Provi de as specified in Section 07 84 00, FIRESTOPPI NG
2.9 MANUFACTURER S NAMEPLATE

Each item of equi pnent shall have a naneplate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous place; the naneplate of the distributing agent will not be
accept abl e.

2.10 FI ELD FABRI CATED NAMEPLATES

ASTM D 709. Provide |am nated plastic naneplates for each equi pment

encl osure, relay, switch, and device; as specified or as indicated on the
drawi ngs. [Each naneplate inscription shall identify the function and, when
applicable, the position. Naneplates shall be nelam ne plastic, 0.125 inch
thick, black with white center core. Surface shall be matte finish
Corners shall be square. Accurately align lettering and engrave into the
core. Mnimm size of naneplates shall be one by 2.5 inches. Lettering
shall be a m nimum of 0.25 inch high nornal block style.

2.11  TESTS, | NSPECTIONS, AND VERI FI CATI ONS
2.11.1 Factory Reel Tests

Provi de docunentation of the testing and verification actions taken by
manuf acturer to confirmconpliance with EIA Tl A/ El A-568-B. 1,

EIA TI A/ El A-568-B. 3, EIA TI A EI A-526-7 for single nbde optical fiber
cabl es.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install telecomrunications cabling and pathway systens, including the

hori zontal and backbone cabl e, pathway systens, tel ecommunications

outl et/ connector assenblies, and associated hardware in accordance with
EIA TIA EIA-568-B. 1, EIA TIA/EIA-568-B. 2, EIA Tl A EI A-568-B. 3,

EI A TI A/ El A-569-A, NFPA 70, and UL standards as applicable. Provide
cabling in a star topol ogy network. Pathways and outl et boxes shall be
installed as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Install telecomrunications cabling with copper nedia in accordance with the
following criteria to avoid potential electromagnetic interference between
power and tel ecomruni cati ons equi pnent. The interference ceiling shall not
exceed 3.0 volts per neter neasured over the usabl e bandw dth of the

t el econmuni cations cabling. Cabling shall be run with horizontal and
vertical cable guides in tel ecomunications spaces with termninating
hardware and i nterconnecti on equi pnent.

3.1.1 Cabl i ng

Install Category 5e UTP, and optical fiber tel ecomunications cabling
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systemas detailed in EIA TIA EI A-568-B.1, EIA TI A/ El A-568-B. 3. Screw
term nals shall not be used except where specifically indicated on plans.
Use an approved insul ation displacenment connection (IDC) tool kit for
copper cable termnations. Do not untw st Category 5e UTP cabl es nore than
one half inch fromthe point of termination to nmmintain cable geonetry.
Provi de service | oop on each end of the cable, 10 ft. in the
t el econmuni cations room and 12 inches in the work area outlet. Do not
exceed nanufacturers' cable pull tensions for copper and optical fiber
cables. Provide a device to nonitor cable pull tensions. Do not exceed 25
pounds pull tension for four pair copper cables. Do not chafe or danage
outer jacket materials. Use only lubricants approved by cable
manufacturer. Do not over cinch cables, or crush cables with staples. For
UTP cabl e, bend radii shall not be less than four tines the cable diameter.
Cabl es shall be termi nated; no cable shall contain unterm nated el enents.
Cabl es shall not be spliced. Label cabling in accordance w th paragraph
LABELING in this section.

3.1.1.1 Open Cabl e

Use only where specifically indicated on plans or bel ow raised floors.
Install in accordance with EIA TI A/ EI A-568-B. 1, and EI A TI A/ El A-568-B. 3.
Do not exceed cable pull tensions recomended by the manufacturer

a. Plenum cable shall be used where open cables are routed through
pl enum areas. Cable routed exposed under raised floors shall be
plenumrated. Plenum cables shall conply with flammability plenum
requirenents of NFPA 70. Install cabling after the flooring
system has been installed in raised floor areas. Cable 6 feet
I ong shall be neatly coiled not less than 12 inches in dianeter
bel ow each feed point in raised floor areas.

3.1.1.2 Backbone Cabl e

a. Copper Backbone Cable. Install intrabuilding backbone copper
cable, in indicated pathways, between the canpus distributor
| ocated in the tel econmunications entrance facility or room the
building distributors and the floor distributors located in
t el econmuni cati ons roons and tel econmuni cati ons equi pnent roons as
i ndi cated on draw ngs.

b. Optical fiber Backbone Cable. Install intrabuilding backbone
optical fiber in indicated pathways. Do not exceed nmanufacturer's
recommended bending radii and pull tension. Prepare cable for
pul ling by cutting outer jacket 10 inches |eaving strength nenbers
exposed for approximately 10 inches. Tw st strength nenbers
together and attach to pulling eye. Vertical cable support
intervals shall be in accordance with manufacturer's
reconmendat i ons.

3.1.1.3 Hori zontal Cabling
Install horizontal cabling as indicated on draw ngs between the canpus

di stributor, building distributors, floor distributors, MJTOAs and t he
t el ecommuni cati ons outl et assenblies at workstations.
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3.1.2 Pat hway I nstallations

Provide in accordance with EIA TI A/ El A-569-A and NFPA 70. Provide buil ding
pat hway as specified in Section 26 20 00, |NTERI OR DI STRI BUTI ON SYSTENS.

3.1.3 Service Entrance Conduit, Underground

Provi de service entrance underground as specified in Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEMS.

3.1. 4 Work Area Qutlets
3.1.4.1 Term nati ons

Term nate UTP cable in accordance with EI A Tl A/ EI A-568-B. 1,
EIA TIA/EI A-568-B.2 and wiring configuration as specified. Term nate fiber
optic cables in accordance with EI A TI A/ El A-568-B. 3

3.1.4.2 Cover Pl ates

As a m nimum each outlet/connector shall be |abeled as to its function and
a unique nunmber to identify cable link in accordance with the paragraph
LABELING in this section.

3.1.4.3 Cabl es

Unshi el ded twisted pair and fiber optic cables shall have a m ni mum of 12

i nches of slack cable |oosely coiled into the tel econmuni cations outl et
boxes. M ni mum manufacturer's bend radius for each type of cable shall not
be exceeded.

3.1.4.4 Pul | Cords

Pull cords shall be installed in conduit serving teleconmunications outlets
that do not have cable install ed.

3.1.4.5 Mul ti-User Tel ecomunications Qutlet Assenbly (MJTQA)

Run horizontal cable in the ceiling or underneath the floor and term nate
each cable on a MUTOA in each individual zone. MJTOAs shall not be | ocated
in ceiling spaces, or any obstructed area. MJTOAs shall not be installed
in furniture unless that unit of furniture is permanently secured to the
buil ding structure. MJTOAs shall be | ocated in an open work area so that
each furniture cluster is served by at | east one MJUTOA. The MJTQA shall be
limted to serving a maxi mum of twelve work areas. Maxi mum work area cabl e
| ength requirenents shall also be taken into account. MJTQOAs nust be

| abel ed to include the maxi mum | ength of work area cables. MJTOA | abeling
is in addition to the labeling described in EIA TI A/ El A-606-A, or other
applicabl e cabling adm nistration standards. Wrk area cabl es extendi ng
fromthe MUTOA to the work area device must also be uniquely identified and
| abel ed.
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3.

1.5 Tel econmuni cati ons Space Termi nation

Install ternmination hardware required for Category 5e, and optical fiber
system An insulation displacenent tool shall be used for term nating
copper cable to insulation displacenent connectors.

.1.5.1 Connect or Bl ocks

Connector bl ocks shall be wall nounted in orderly rows and col ums.
Adequat e vertical and horizontal wire routing areas shall be provided
bet ween groups of blocks. Install in accordance with industry standard
Wi re routing guides in accordance with EIA TI A/ El A-569- A.

.1.5.2 Pat ch Panel s

Pat ch panels shall be nounted racks with sufficient ports to accommopdate
the installed cable plant plus 25percent spares.

a. Copper Patch Panel. Copper cable entering a patch panel shall be
secured to the panel as recommended by the manufacturer to prevent
novenent of the cable.

b. Fiber Optic Patch Panel. Fiber optic cable loop shall be
provi ded as recommended by the manufacturer. The outer jacket of
each cable entering a patch panel shall be secured to the panel to
prevent novenent of the fibers within the panel, using clanps or
brackets specifically manufactured for that purpose.

.1.5.3 Equi pnent Support Franes

Install in accordance with EI A Tl A/ El A-569- A:

a. Racks, floor nounted nodul ar type. Pernanently anchor rack to the
floor in accordance with manufacturer's recommendati ons.

.1.6 El ectrical Penetrations

Seal openings around el ectrical penetrations through fire resistance-rated
wal |, partitions, floors, or ceilings as specified in Section 07 84 00,
FI RESTOPPI NG

1.7 Groundi ng and Bondi ng

Provide in accordance with TIA J-STD-607-A, NFPA 70 and as specified in
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTENS.

.2 LABELI NG

2.1 Label s

Provide | abeling in accordance with EIA TI A/ El A-606-A. Handwitten
| abeling is unacceptable. Stenciled lettering for voice and data circuits
shal | be provided using |aser printer.
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3.2.2 Cable

Cabl es shall be | abeled using color |abels on both ends with identifiers in
accordance with EI A Tl A/ El A-606- A.

3.2.3 Term nati on Har dwar e

Workstation outlets and patch panel connections shall be |abel ed using
color coded labels with identifiers in accordance with EIA Tl A/ El A-606- A.

3.3 FI ELD APPLI ED PAI NTI NG

Pai nt el ectrical equipnment as required to match finish of adjacent surfaces
or to neet the indicated or specified safety criteria. Painting shall be
as specified in Section 09 90 00 PAINTS AND CQOATI NGS.

3.4 FI ELD FABRI CATED NAMEPLATE MOUNTI NG

Provi de nunber, |ocation, and letter designation of naneplates as
i ndi cated. Fasten naneplates to the device with a mninumof two
sheet-netal screws or two rivets.

3.5  TESTING
3.5.1 Tel econmuni cati ons Cabling Testing

Perform tel ecommuni cations cabling inspection, verification, and

performance tests in accordance with EIA TI A/ El A-568-B. 1, EI A TI A/ El A-568-B. 3.
Performoptical fiber field inspection tests via attenuation neasurenents

on factory reels and provide results along with manufacturer certification

for factory reel tests. Renove failed cable reels fromproject site upon

attenuation test failure

3.5.1.1 | nspection

Visually inspect UTP and optical fiber jacket materials for UL or third
party certification markings. Inspect cabling term nations in

t el econmuni cations roons and at workstations to confirmcolor code for
T568A or T568B pin assignnents, and i nspect cabling connections to confirm
conpliance with EIA TI A/ EI A-568-B.1, EIA TIA EIA-568-B.3. Visually
confirm Category 5e, marking of outlets, cover plates, outlet/connectors,
and patch panel s.

3.5.1.2 Verification Tests

UTP backbone copper cabling shall be tested for DC | oop resistance, shorts,
opens, intermttent faults, and polarity between conductors, and between
conductors and shield, if cable has overall shield. Test operation of
shorting bars in connection blocks. Test cables after term nation but not
cross-connect ed.

For single-node optical fiber, performoptical fiber end-to-end attenuation

tests in accordance with EIA TI A/ EI A-568-B.3 and EI A TI A/ El A-526-7 using
Met hod A, Optical Power Meter and Light Source for single-node optica
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fiber. Performverification acceptance tests.
3.5.1.3 Per f ormance Tests
Performtesting for each outlet and MJUTOA as foll ows:

a. Perform Category 5e link tests in accordance with
EIA TIAEIA-568-B.1 and EIA TI A/ El A-568-B. 2. Tests shall include
wire map, length, insertion |oss, NEXT, PSNEXT, ELFEXT, PSELFEXT
return | oss, propagation delay and del ay skew

3.5.1. 4 Final Verification Tests

Performverification tests for UTP and optical fiber systens after the
conpl ete tel econmuni cati ons cabling and workstation outlet/connectors are
i nstall ed.

a. Voice Tests. These tests assune that dial tone service has been
installed. Connect to the network interface device at the denarcation
point. Go off-hook and listen and receive a dial tone. |If a test
nunber is available, nmake and receive a local, |ong distance, and DSN
t el ephone call .

b. Data Tests. These tests assune the Infornmation Technol ogy Staff
has a network installed and are available to assist with testing.

Connect to the network interface device at the demarcation point. Log
onto the network to ensure proper connection to the network.

-- End of Section --
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