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SECTI ON 16762

[ AM #0003] LOCAL AREA NETWORK
AM #0003

PART 1 GENERAL
1.1 REFERENCES

Design, installation and testing of all passive conponents shall be in
conpliance with the follow ng referenced documents:

1) ANSI / TI A/ El A-568-A, Commercial Buil ding Tel ecommuni cati ons Cabling
Standard (Cct ober 1995).

2) ANSI/ TI A El A-568-A-1, Propagation Delay and Del ay Skew Specifications
for 100 ? 4-pair Cable (Septenber 1997).

3) ANSI / TI A/ El A-569-A, Commercial Building Standards for
Tel ecomuni cati ons Pat hways and Spaces ( Prepublished Copy).

4) ANSI / TI A/ El A-570, Residential and Light Conmercial Tel econmunications
Wring Standard (June 1991).

5) ANSI / TI A/ El A-606, The Administration Standard for the
Tel ecomuni cations Infrastructure of Commercial Buildings (February 1993).

6) TIA EIA TSB-67, Transm ssion Performance Specifications for Field
Testing of Unshielded Twi sted-Pair Cabling Systens (Cctober 1995).

7) TIA EIA TSB-72, Centralized Optical Fiber Cabling Quidelines (Cctober
1995).

8) TIA EIA TSB-75, Additional Horizontal Cabling Practices for Open
O fices (August 1996).

9) ANSI / NFPA 70, National Electrical Code, National Fire Protection
Associ ati on.

10) El A- STD- RS- 455 Standard Test Procedure for Fiber Optic Fibers, Cables,
Transducers and Term nati ng Devices

1.2 SYSTEM DESCRI PTI ON AND DEFI NI TI ONS
1.2.1 CGeneral

The network nodel for the DDESS Schools LANs is based on Fast Ethernet
upgradeable to ATM with a fiber backbone and switches with 100Base-T,
100Base- FX and 10Base-T nodul es. The scope of this project involves,

primarily, the Physical Network Layer.

a. The contractor shall include all plant, |abor, equipnent, appliances
and materials, installation and testing of all passive conmponents of the
Local Area Network including category 5 twisted pair cable, optical fiber
cabl e, patch panels, equi pnent cabinets and cross-connect equi pnent, data
jacks and face plates, cable raceways and nanagers, in strict accordance wth
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this section of the specification. The contractor shall include the cost of
all materials, installation and testing for the entire cable and distribution
system for the LANs.

The contractor shall provide all equipnent, materials, |abor, and services,
not specifically nmentioned or shown, which may be necessary to conplete or
perfect all parts of the installation. The contractor shall ensure that they
are in conpliance with requirements stated or reasonably inferred by the
contract docunents.

Federal, state, and |ocal codes, rules, regul ations, and ordi nances governing
the work, are as fully part of the specifications as if herein repeated or
hereto attached. |If the contractor should note itens in the drawi ngs or the
speci fications, construction of which would be code violations, pronptly cal
themto the attention of the government’s representative in witing. Where
the requirements of other sections of the specifications are nore stringent
than applicabl e codes, rules, regulations, and ordi nances, the specifications
shal | apply.

1.2.2 Cable Requirenents and Definitions

Intra-building Cable (Inside Plant) - Internal building cable that cross-
connects each equi prent cl oset and extends to the final term nation of the
wor kst ation j acks.

a. Backbone Wring - Fiber Optic Cable
Intra-building cable that cross connects all equipnment closets in the
bui I di ng. The backbone wiring shall be Fiber Optic Miltinode Cabling
consisting of at |east 12 strands, 62.5/125 m crons, neeting ANS
x3T9.5 and El A/ TI A-568- A standards. This fiber backbone shall provide
interconnects to all fiber patch panels at equi pnent closet |ocations
and will be totally concealed in non-netallic conduit or raceway
systens and protected to ensure mninmal danmage risk. Fiber optic cable
used outdoors shall be a gel-filled type, which provides protection
frommoisture. Al fiber end connections shall be ST type.

b. Horizontal Distribution Wring - Category 5 UTP
Intra-building cable that cross-connects the workstation data jack to
t he desi gnated equi pment closet. Horizontal wiring shall be four pair,
100- ohm pl enum grade Unshi el ded Twi sted Pair ( UTP) cable neeting, at a
m ni mum Category 5 standards. RJ-45 nodul ar connectors will be wired
to meet EIA Tl A-568B standards and col or code tables. Each connection
shall include all eight wires of the four pair cable. Al termnation
patch panels will conply with category 5 standards. Additionally, al
equi pnent selected will mnmeet the manufacturer’s end-to-end sol ution
requirements for warranty. All horizontal wiring shall be secured
and/ or protected to safeguard agai nst damage. Al cables that drop
bel ow ceiling level will be concealed in non-netallic, surface nount
raceway. The data cables shall be run in the raceways with a barrier
pl aced between the data cables and any power cables. In |locations
where the data cables are run into raceways that will not contain power
cabl es, single channel raceway may be used. Cable pathways will be
constructed for all runs.

1.2.3 Patch Panel s

Fi ber optic patch panels will support 12-strand rmultinode and/or singl enode
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fiber optic cables to allow for flexible backbone configuration and future
net wor k devel opnents.

RJ- 45 patch panels shall support all the RJ-45 connections for a designated
LAN zone.

Additional RJ21 to RJ45 patch panels shall be provided by the contractor to
facilitate cross connects between the governnent provided active equipnent,
and the installed cable termnation jacks. It is the contractor’s
responsibility to, at the time of the pre-bid wal k through, get the specific
gquantities and requirenments froma properly designated government
representative

Each port shall be | abel ed designating the port’s destination outlet and port
nunber. All conductors of all cables shall be term nated at both ends.

1.2.4 Equi prent d osets

Dedi cated | ocati ons have been sel ected to house distribution cabinets, patch
panel s, cabling and all active and passive data conponents to facilitate
physi cal connection between the fiber backbone, patch panels, punch down

bl ocks, and sw tches. Roons were chosen based on |ocation, availability, and
physi cal suitability. Oten, this roomw ||l not be dedicated to LAN

equi pnrent only. All equipnent will be contained in a | ockabl e wall nounted,
or floor nounted 19-inch rack cabi net.

1.2.5 User Wrk Areas (Wall Jacks)

New LAN drops were | ocated in user work areas. To place new LAN drops, every
space to receive new LAN drops, power upgrades, or both was surveyed.

Physi cal room conditions were noted and obstructions, such as built-in
furniture, w ndows, sinks, chal kboards, etc., were taken into account.

O'ten, even distribution was not possible due to the abundance of

obstructi ons.

Distribution cabling shall be uniformthroughout the systemto the extent
that potential re-purposing and technol ogi cal upgrades can be supported.
Modul ar, multi-purpose, EIA/ TIA 568-A conpliant, single-gang facepl ates and
data outlets will be mounted in a surface nmounted raceway as described under
the electrical section of this specification. 1In locations where three or

| ess data jacks are required, and or no electrical power is required, the
contractor may substitute a smaller raceway, provided it nmeets all other
specifications (see section 16762 2.10). Al conductors within each cable
shall be termnated at the jack. Jacks will be used to cross-connect
distribution cables to equipnment at all user areas. CQutlet |ocations wll
correspond to those indicated on the contract draw ngs.

1.2.6 Addi ti onal Equi prent

Additional itens in the passive LAN systeminclude, but are not limted to,
the following: ground wire, ground clanps, term nal housing, data jacks;

i nside building conduits, cable hooks, pull ropes, all workstation wring,
tie-waps, Velcro straps, all nounting requirenents, cross-connect of al
requi red junpers and associ ated support facilities as required.

1.2.7 Renoval of Existing LAN
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Contractor shall be responsible for renoving any existing LAN systens that
are to be abandoned. This shall include all cable, raceway, and junction
boxes that exist belowthe ceiling level. The contractor shall also be
responsible for repair to any walls or other surfaces that are affected by
the renoval of any such systens.

1.3 SUBM TTALS

Al submitted itens of technical data which are specifically identified in
this specification will be identified by reference to the particul ar

speci fication paragraph against which it is furnished. Governnent approva
is required for submttals with a “GA” designation; submttals having an
“FIO designation are for information only. The submttals will be in
accordance with Section 01330 SUBM TTAL PROCEDURES

1.3.1 Techni cal Data Package
1.3.1.1 Pre- Constructi on Draw ngs GA

Pre-construction draw ngs shall be specific to the construction work to be
performed and the structure or site that the work will be performed upon
“Typical” drawings will not be accepted for pre-construction draw ngs. Wrk
shal |l not commence until the Contracting Oficer has reviewed and approved
these plans. The Pre-Construction Drawi ngs shall include the foll ow ng:

System bl ock di agrans, indicating interconnection between system conponents
and subsystens.

Interface requirenents, including connector types and pin-outs, to externa
systens or conponents not supplied by the contractor

The proposed | ayout of all equi prent cabinets in each building, cable
pat hways and attachnment nethods; specific neasurenments, including pair

counts, core drilling, and firewall repair.

1.3.1.2 Manuf act ures’ Data Fl O

The data package shall include manufacturers’ data for all materials

i ncluding field and system equi pnent provi ded under this specification. It

shal |l al so show how the equi pment will operate as a systemto neet the
performance of this specification. Contractor will provide sanples of
manuf acturers’ materials for the foll ow ng.

Wre, cable, and optical fiber

Qutlets, jacks, facepl ates, and connectors.

Nonnetal | i c, surface raceways, outlet boxes, and fittings.

Pat ch panel s.

Encl osures, racks, and equi prent housi ngs.

1.3.1.3 Certifications GA

The contractor shall denmonstrate his ability to install a LAN cabling system
meeting the requirenments of this specification, by including proof of

SECTI ON 16762 Page 4



Fort Knox School s Technol ogy and General Rehabilitation 8183

installation certification with the manufacturer of the channel solution
sel ected, or BICSl.

1.3.1.4 As-Built Docunentation GA

After construction of the LAN, but prior to system acceptance, the contractor
shal |l submit as-built documentation for the as-installed plant. Scale

drawi ngs for as-built docunentation must be produced for each nedia
installed. Drawi ngs shall be provided using Aut oCAD Version 12 or higher.
The following is the mninumdetail required:

a. Intra-Building Cable Plant (Fiber Optic and Horizontal UTP wring)
i ncluding jack locations and identification nunbers.

Equi pnent C oset | ocati ons by room and LAN zone.
Terminal identification information at each equi pnent cl oset.
I ndi cation of all support hardware and junction boxes.

Al installed equi prent and hardware | ocations. Detail draw ngs as
necessary. Indication of associated building structures and equi pnent (where
appl i cabl e).

Cabl e assignment records. A conplete list of pair assignnments records for

all of the UTP plant. The twi sted pair assignnments records shall include a
conplete list of cable nunbers and show the originating equi pment cl oset and
the term nating roomname and/or number. This list shall also show the patch
panel port nunber on which the cable is termnated and the | ength of each
cabl e.

1.3.1.5 Per f ormance Verification Testing Data GA

The contractor shall prepare a test plan and test procedures in accordance
with section 3.2 for the performance verification test. The test plan shal
describe the applicable test to be perforned, and other pertinent information
such as specialized test equi pnent required, and |l ength of performance
verification test. The test procedures shall be explained in detail, step-
by-step actions and expected results, to denonstrate conpliance with the
requirements of this specification. The contractor shall deliver test plans
for the performance verification tests to the governnent.

PART 2 PRODUCTS

2.1 Qual ity Assurance

The contractor shall be an authorized cable systeminstaller for the passive
conponents sel ected. The contractor shall have worked satisfactorily for a

m ni mum of five (5) years on systens of this size and type. Upon request the
contractor shall furnish a list of references with specific information
regardi ng type of product and invol vement in providing of equipnent and

syst ens.

2.2 Standards for Materials

Al materials shall be new, shall conformto current applicable industry
st andards, NEMA Standards, and shall be Underwriter’s Laboratories Standards
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listed and | abel ed unl ess ot herw se indicated. Wrkmanship and neat

appear ance shall be as inmportant as the electrical and mechanical efficiency.
Def ective or damaged materials shall be replaced or repaired prior to fina
acceptance, in a manner that neets the approval of the governnment at no

addi tional cost to the owner. Al equipnment and material shall conply with
the latest standards for EIA/ TIA [|EEE, NEVA, NEC, UL, RUS, |PCEA ANSH and
ASTM  The National Electrical Code shall be used for mninumrequirenents
only and not as design criteria. Applicable |Iocal, state, and Buil ding

I ndustry Consulting Service International ( BICSI) construction standards and
practices shall be foll owed.

2.3 Horizontal Distribution Wring System Requirenents

The horizontal cable for workstation wiring is defined as nulti-conductor
t her nopl asti c-i nsul ated, copper cable, air core, with four unshielded tw sted
pairs rated to a performance criteria of category 5.

a. Cabl e protection will be of the highest concern. The cable sheath
shall be protected fromsharp edges. Were cables pass over a sharp
edge, a bushing or gromet shall be inserted to protect the cable.

To reduce EM induced into the cabling fromfluorescent |ights, cable sheath
shall be installed in a hanging pathway in the area above the drop ceilings
to mai ntain proper clearance of 12 centineters (five inches) fromfl uorescent
[ights.

Testing after installation and termnation will be required to ensure a
rating to Category 5 performance, and a transm ssion frequency of 155Mhz.

The cabl e’ s outer sheath shall be blue in color

Hori zontal Cabl e Lengths

Hori zontal cabling shall be installed in a star topology. Each work area
outlet nust be cabled directly to a horizontal cross connect in the
appropri ate equi pnent cl oset.

Splices shall not be permtted for tw sted-pair horizontal cabling.

Bridged taps (nultiple appearances of the sanme cable pairs at severa
di stribution points) shall not be permitted in the horizontal cable.

In cases where the overall cable length allows, an additional 3 neters or 10
feet of slack shall be allowed for in the equi pnment closet.

In cases where the overall cable length allows, an additional 30 centineters
on 12 inches of cable slack shall be allowed for at the workstation outlet.

In no case shall the slack all owances cause the overall length of the cable
to exceed the limts as described in paragraphs 1.3.1.1 and 1.3.1.2 of this
section.

2.3.1.1 Hori zontal Cable Lengths — Fort Knox Hi gh, Wl ker, Midge,
Pi erce, Van Voorhis, Powers Alumi Performng Arts Center, Mac Donal d,

Ki ngsol ver, Scott

The maxi mum horizontal cable Iength fromthe cross connect panel to the
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wor kstation outlet shall not exceed 90 neters or 295 feet. An additional 10-
meter or 33 foot allowance has been nade for the conbined | ength of patch
cabl es and cabl es used to connect equipnment in the work area and equi prent

cl oset.

Crittenberger

Mul ti-user workstation outlets will be installed to service nultiple office
clusters within a single room Provisions have been nade to all ow work area
cabl es to extend beyond the standard 3-meter or 10-foot all owance.

The maxi mum horizontal |ength fromthe cross connect panel to the workstation
outl et shall not exceed 80 neters or 262 feet. An additional 18-neter or 59
foot all owance has been made for the conbined | ength of patch cables and
cabl es used to connect equipnment in the work area and equi pnent cl osets.
El even neters or 36 feet of this allowance is for use in the work areas.

A multi-user outlet assenbly may not be used for any purpose except its
def i ned purpose of making a direct connection to work area equipnment. This
assenbly may never be used as a cross connect point.

Mul ti-user outlet assenblies shall be located in fully accessible, permanent
| ocati ons such as permanent walls. Milti-user outlet assenblies shall not be
installed in furniture or noveable partitions.

Final locations of outlets shall be coordinated with a properly desi gnated
government representative before installation

2.3.2 Category 5 Hi gh Speed LAN Data specifications

a. El ectrical Specifications:
| npedance 100 ohm + 15%

b. See testing specification for Category 5 performance in paragraph 3.3.2
- Execution for Attenuation and NEXT requirenents.

C. Mut ual Capacit ance
17pF/ ft Max.
2.4 Intra-Building Fiber Optic Cable

Backbone wiring shall consist of a mninumof 12-strands, 62.5/125-m cron

mul tinode fiber optic cable. Fiber optic cable shall be plenumrated and
nmeet the operating criteria defined in this specification. The fiber
backbone shall provide interconnections to all equi prment closets, patch
panel s, and sw tches and shall be protected by non-netallic conduits, cabling
raceways, or any vertical/horizontal shafts that may exist. This type of
cabl e shall be totally conceal ed and protected to ensure danage is at m ni num
risk. Al fiber ends shall be termnated with ST style connectors. Provide
a mnimumof three nmeters of cable service loop at all equi pment closets, and
in all fiber junction boxes, to acconmodate for future cabling system changes
and mai ntenance. Fi ber cable shall meet ANSI X3T9.5 and EIA TIA 568-A

st andards capabl e of supporting Ethernet, Fast Ethernet, FDDI, 10BaseFL, and
ATM t echnol ogi es. The cable shall be terminated in a fiber patch panel.
Testing after installation and termnation will be required.

a. The systemshall include all required fiber, patch panels, cross
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2.

4.1

4.2

connect junpers, splices, connectors, junction boxes, cable test, and
accessories as specified herein for a conplete and functional system

The contractor shall provide all labor, materials, equipnent, and
i ncidental s necessary and required for conpletion of work.

Al fiber strands shall be fully tested for conpliance with these
speci fications.

Singl e Source Responsibility - Al cable shall be a product of a single
manuf act ur er.

Fi ber Characteristics

Al fibers in the cable nust be useable fibers and neet required
speci fications.

Al optical fibers shall be sufficiently free of surface inperfections
and inclusions to neet the optical, mechanical, and environnental
requi rements of this specification

Each optical fiber shall consist of a doped silica core surrounded by a
concentric glass cladding. The fiber shall be a matched cl ad design.

The Multinode fiber utilized in the cable specified herein shall neet
El A/ TI A- 492AAAA- 1989, “Detail Specification for 62.5 m Core

Di ameter/ 125 m O adding D aneter Class |a Miltinode, G aded |ndex
Opti cal Wavegui de Fibers.”

Al optical fiber shall be proof tested by the fiber manufacturer at a
m ni mum of 100kpsi

The fiber shall be coated with a dual |ayer acrylate protective
coating. The coating shall be in physical contact with the claddi ng
sur f ace.

A thernopl astic buffer shall be applied over the fiber coating. The
di ameter of the tight buffer coating shall be 900 + 50 m

The fiber coating and buffer shall be renovable with comercially
avail able stripping tools in a single pass.

Fi ber optic cable used outdoors shall be a gel-filled type, providing
protection from noisture

Fi ber Specification Paranet ers

Al fibers in the cable shall neet the requirenents of this
speci fication

The attenuation specification shall be a maxi mum attenuati on for each fiber
over the entire operating tenperature range of the cable.

The attenuation of the cabled fiber shall be uniformy distributed throughout
its length such that there are no discontinuities greater than 0.2 dB in any
1-kilonmeter length of fiber.
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Requi red Fi ber Grade - Maxi num Fi ber Attenuation
<3.75 dB/ km @850 nm
<1.5 dB/km @ 1300 nm

M ni mrum Bandwi dt h Requi renent s
>160 MHz km @850 nm
>500 MHz km @ 1300 nm

Cabl e Construction (For cables with up to 24 fibers)

The individual fibers shall be stranded around a gl ass reinforced
plastic (GRP) central nenber and surrounded by | ayered aram d yarns.
The GRP central nmenber provides anti-buckling to ensure consistent
attenuation performance across the operating tenperature range of the
cable. A ripcord shall be applied between the aram d yarns and the
outer jacket to facilitate jacket removal. The outer jacket shall be
extruded over the aram d yarns for physical and environnent al

pr ot ecti on.

The strength nenber shall be a high nodulus aramd yarn. The aramd
yarns shall be helically stranded around the buffered fibers.

The jacket shall be continuous, free frompinholes, splits, blisters,
or other inperfections. The jacket shall be snooth, as is consistent
with the best commrercial practice. The jacket shall provide the cable
with a tough, flexible, protective coating, able to w thstand the
stresses expected in normal installation and service.

The cabl e jacket shall be designed for easy renoval w thout damage to
the optical fibers by incorporating a ripcord under each cabl e jacket.
A non-toxic, non-irritant talc shall be applied to the aramd yarns to
allow the yarns to be easily separated fromthe fibers and the jacket.

The nomi nal thickness of the cable outer jacket shall be sufficient to
provi de adequate cable protection while meeting the nmechanical,
flammability, and environnental test requirenments of this docunent over
the life of the cable.

The cable shall be all-dielectric.
I dentification

The individual fibers shall be color coded for identification. The
col or-codi ng shall be in accordance with El A/ Tl A-598 Col or Codi ng of
Fi ber Optic Cables. The coloring material shall be stable over the
tenmperature range of the cable, shall not be susceptible to mgration
and shall not affect the transm ssion characteristics of the optical
fibers. Color-coded buffered fibers shall not adhere to one anot her
VWhen fibers are grouped into individual units, each unit shall be
nunbered on the unit jacket for identification. The nunber shall be
repeat ed approxi mately every six inches.

The outer cable jacket shall be mar ked at | east every two feet with the
manufacturer’s nane or UL file nunber, date of manufacture, fiber type,
flame rating, UL synbol, and sequential |ength markings every two feet
(e.g. “62.5/125 BELDEN Type OFNR - UL"). The print color shall be

bl ack. The printing shall be permanent and legible for the life of the
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cabl e.

2.4.5 Fiber term nation Hardware:

a. Provi de adequate cable slacking (looping) in order to neet the m ninmm
bendi ng radi us requirenments of the fiber optic strands.

b. Provi de a nmeans of securing the cable sheath and storing excess fi ber
sl ack.

C. Provi de a nmeans of storing excess junper slack

d. Provi de precision ST connector couplers for termnating the cable’s ST

connectors and precisely aligning themw th ST junper cabl es.

e. Provide a neans of labeling all terminations and associ ated cabl es.
f. Rack or cabi net mount provisions.

g. Supports nul ti node or single-node operations.

h. Accept up to twelve connectors m ni mum

i Al'l necessary conponents to connect the associated fi bers nust be
provi ded. Fiber connectors must not be | oose in the frane after
termnation and testing is conpl et ed.

2.4.5.1 Speci fications for Miltinmde ST Connectors:

Attenuation: Typical 0.3db, 62.5/125-mcron fiber @ 1300nm

Connector Durability: <0.2db increase /1000 matings

Qperating Tenmperatures: -40 to 60 degrees Cel sius, tenperature cycling
St orage Tenperature: -40 to 80 degrees Cel sius

2.4.5.2 Speci fications for ST Connector Materials:

Ceramic tipped field installed ST compati bl e connectors, neeting the
foll ow ng m ni mum requi renents:

a. Meets ANSI/ TI A/ El A 568- A specifications
b. 0.2 dB typical installation |oss.
2.5 Equi pnent Cabi nets

Cabi nets shall be nodul ar, sized as required or indicated on the contract
docunents, and provide for access to equi prent via hinged front and rear
doors. All steel frame construction, |ockable snmoked acrylic front door, and
| ockabl e rear access door. Leveling feet (for free standing cabinets), and
ni net een-inch rack nmounting rails shall be included. The cabinet shall have
a baked enanel finish

a. Accessories for cabinets shall include, but not be limted to,
ventilation fans, grounding kits, cable managenent bars, and in cases
of lowlight levels, light bars. Sufficient slack shall be provided to

all ow forward renoval of any rack nmounted equi pnent.
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b. Equi pnent cabinets shall be sized to allow space for the active
equi pnent (owner provided) to be installed in the rack along with all
specified patch panels. It is the contractor’s responsibility to get

space requirenents for the active equi pment and quantities for the RJ21
to RJ45 patch panels fromthe owner

C. Equi pnent cabi nets shall be constructed w th nineteen-inch nmounting
racks built into them

2.6 Jacks and Patch Panel s:

Category 5 rating shall be applied to all connecting hardware appropriate for
use with UTP cables specified in the EIATlI A-568-A. Conponents used shall be
characterized up to a mni num 155Mhz and typically intended for energing

t echnol ogi es and applicati ons.

2.7 Pat ch Cabl es:

Category 5 - This category applies to connecting hardware appropriate for use
with UTP cables specified in the EI A TIA-568-A. Conponents used shall be
characterized up to a mni num 155Mhz and typically intended for energing
technol ogi es and applications. Al patch cables shall be constructed using
stranded wire, have snagl ess boots and strain relief. Al patch cables shal
be of proper length to be routed through cabl e managenent brackets, and have
an overall neat appearance, when installed with patch panels in section 16762
3.2.5.

2.8 Non-rmetal i c Conduit (Innerduct)

Non-netal lic conduit used for indoor fiber runs shall be corrugated wall, CAS
2 Mcell, virgin polyvinyl chloride (PVC) conduit, conform ng to NEMA
publications TC2 and TC3 and UL 94V0 rated for flammuability retardance;

Carl on or approved equival ent.

2.8.1 Non-netallic Conduit

Non-netal lic conduit used for outdoor cable runs shall be heavy wall rigid
pl astic PVC conduit, fittings and accessories designed for exposed
installation. This conduit shall be corrosion resistant, having watertight
joints and high-inpact strength. It shall also be sunlight resistant and
have superior weathering characteristics. Carlon, Plus 40, Plus 80, or
equi val ent. Conduit supports shall be installed in accordance with Nationa
El ectrical Code (NEC) Article 347.

2.8.2 Conduit Fittings

Couplings and term nations for PVC Corrugated Conduit shall be schedul e 40
non-netal lic virgin polyvinyl chloride (PVC) fittings, conform ng to NEMA
publications TC2 and TC3 and UL 94V0 rated; Carlon or approved equival ent.
PVC coupl i ng and sol vent cenent shall be manufactured by the sane

manuf acturer as the PVC corrugated conduit. Couplings attaching service | oop
boxes to PVC corrugated conduit shall be PVCto rigid steel. Al couplings
and connectors shall be sized as to match the conduit.

2.9 Fast eni ng Products
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2.9.1 J- hooks

J-hooks shall be steel, rated for indoor use in non-corrosive environnents.
UL listed; ultimte static load Iimt 50 Ibs. Rated to support and secure
Category 5 cable. |If required, assenble to nmanufactures recomended
specialty fasteners including beamclips, flange clips, Cand Z purlin dips.

2.9.2 Wde-Base cabl e supports

W de- base cabl e supports shall be rated for indoor use in non-corrosive
environments. UL listed; ultimate static load limt 100 |bs. Rated to
support and secure Category 5 cable, and rated suitable for air handling
spaces. |If required, assenble to manufactures’ recomended specialty
fasteners including beamclips, flange clips, Cand Z purlin dips

Raceway (Perimeter Pathways)

Surface raceway shall consist of base, cover and related fittings and
hardware, that nounts directly on walls at appropriate work levels to provide
a continuous perineter pathway. Tel ecomrunication outlets are |ocated al ong
the raceway and nmay be noved or added after initial installation if desired.

New i nstall ati ons of perimeter raceway systens shall be sized using a cable
fill based on 40% of the raceway’s cross-sectional area.

Perinmeter raceways shall follow the bend radius requirements of all cable
pl aced inside. A 1" bend radius shall be used for category 5 UTP.

Raceways and their el bows, couplings, and simlar fittings shall be so
desi gned that the sections can be mechanically coupl ed together and installed
wi t hout subjecting the wires to abrasion.

Raceway shall be nechanically fastened to the nmounting surface (screwed
onto). Munting fasteners shall be appropriate for nmounting surface, neaning
use a masonry fastener for attaching to brick: a wood screw for attaching to
studs, etc. Fasteners heads shall be the “ panhead” type to reduce the
possibility of damaging the cable’ s insulation. Fasteners shall be spaced
every 16 inches and within 1 ¥ of each end of the raceway.

Raceway, facepl ates and associ ated hardware shall be of conpl enentary col ors
approved for use by a properly appointed governnent representative.

Raceway shall include a full conplenment of bend radius control ( BRC) and
standard fittings consisting of, but not limted to: elbows (internal and
external ), couplings for joining raceway sections, blank end fittings for
cl osi ng open ends of the raceway, entrance fittings, reducer fittings, and
tee fittings. The BRS fittings shall incorporate a mninmum1” bend radius.

Raceway finish shall be pure color, shall resist scratches and dents, and
wi Il not peel or corrode.

Raceway shall be tanper-resistant and shall be manufactured from i npact-
resistant material with flammability rating of UL94V-0.

Data and Fire Alarm Protectors

Data and Fire Alarm protectors as qualified by UL 497B will be required where
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acircuit is potentially exposed to |ightning surges.

Any copper cable that goes between buil dings shall have a protector, between
t he exposed area of the cable and the term nation point of the cable, on both
ends of the cable.

Protector shall be rated for use with Category 5 LAN cabling and equi prent.

Protector shall respond to fast noving transient voltage in less than 5
nanoseconds, and automatically reset, or fail the connection, for continuous
pr ot ecti on.

Protector shall be solid state protection
2.10 Cable Tray

A netallic cable tray designed for the purpose of distributing |ow voltage,
hi gh speed, communications cable shall be placed in all main corridors, as

shown on drawings. All trays shall be securely nmounted to the structure in
accordance with the manufacture’ s reconmendati ons.

PART 3 EXECUTI ON
CONTINUI TY OF SERVI CES

Contractor shall take no action that will interfere with, or interrupt

exi sting building services unless previous arrangenents have been nade with
the governnent’s properly appointed representative. Contractor shall arrange
all work to minimze shutdown tine.

CGovernment’ s personnel will perform shutdown of operating systens. The
contractor shall give three (3) days’ advance notice for system shutdown.

Shoul d services be inadvertently interrupted, contractor shall imedi ately
furnish I abor, including overtine, material, and equi pment necessary for
pronpt restoration of interrupted service.

| NSTALLATI ON

System conponents shall be installed in accordance with the manufacturer’s
instructions and as shown. All necessary interconnections, services, and
adjustmments required for a conplete and operabl e passive LAN shall be
provi ded.

Only existing pathways previously allocated for comrunications shall be
reused in the distribution design; use of any existing electrica

distribution conduit in any part of the systemfor conmunication cable nmay be
used i f approved by the governnent in advance

Cabl e shall be routed in such a way as to not interfere with the operation or
mai nt enance of any device along its path. The contractor is responsible for
correcting any mal function resulting frompoor or inproper cable
instal |l ation.

If a cable crosses a fire barrier or enters a plenumarea, it shall be

conti nuously plenumrated. The cable shall be fire-stopped at the point of
termination. One or nore nethods, as specified by the governnent, shall be
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used to acconplish this.

Building riser cable will be supported by cable clanps or support devices at
intervals not to exceed five feet (5). Deviation fromthis support footage
will not be all owed.

Al entrance and intra-building riser penetration, conduit cores, wall and
ceiling penetrations will be sealed with a fire retardant material as
specified in section 07840 Firestopping. In the event that the contractor
routes cable facilities through existing “core” areas, (where existing cable
may be) the contractor will be responsible for sealing these areas as

descri bed above.

Contractors’ personnel shall not interfere with fire detection or suppression
devices. If the possibility exists of interference with such a device, the
gover nment nust be contacted to give approval before work commences. The
Contractor will be responsible for damages caused by unpl anned di scharge of
fire suppressants.

Layout and design of distribution cabinets and associ ated equi pnent mnust be
approved by the government prior to installation

Cabl es shall be routed in such a way as to minimze interference with cross
connect wiring on patch panels.

Horizontal wiring shall present a neat appearance when conplete, utilizing
wall and floor outlet boxes. Surface nounted wire raceway will be used to
conceal all exposed cable. The Contractor must notify the governnent in
advance of construction, and provi de enough information for the government to
review, including proposed routing.

3.2.1 Universal Wring Plan

The Contractor shall utilize a Universal Wring Plan and the hardware
contained therein for the interconnection of the copper cable network. The
Uni versal wiring plan and associ ated hardware mnmust be designed as foll ows:

a. Horizontal wiring shall be uniformthroughout the system Securely
mount ed nodul ar, duplex term nal jacks- EIA/ TIA 568-A conpliant will be
used to cross-connect station pairs to the station line cord. Wring
and designation of the duplex jack will be as follows:

b. The station cables used for admnistration shall be termnated on a
nmodul ar wall plate with one (1) Universal 8 position, 8 wire RJ-45
unkeyed jack EI A/ TI A 568B pin/pair wiring standards:

PAI R Pl N CALOR
ONE 485 BLUE, BLUE/ VH TE

TWO 1&2 VWH TE/ ORANGE, ORANGE
THREE 3&6 VWH TE/ GREEN, GREEN

FOUR 7&8 VWH TE/ BROWN, BRO/WN

Conpatible wall plates with removabl e designation strips shall be used at
each jack location. Designation strips shall be typed with final, required
i nf ormati on.

C. Al wires shall be nunbered at both ends (jack and patch panel)
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utilizing the pattern in section 3.1.3.1. Sequential nunmbering of each
jack using designation strips at the jack end followi ng the Omer’s
Wring Plan is required.

3.2.2 Fiber Optic Cable

The contractor shall install intra-building fiber cable (12-strand multi node
tight buffer) connecting equiprment closets as specified to facilitate
backbone connection over an Ethernet network. Al fiber cables shall be

pl aced i nside of non-netallic conduit between patch panels. Al fibers
shall be term nated on a patch panel |ocated in the equi pment cabinet within
each LAN zone. Each fiber will be term nated using ST type connectors.

a. In situations where nmultiple cables are placed in the same non-netallic
conduit, and one or nore of the cables are peeled off fromthe main
pat hway, a junction box will be provided by the contractor. Carlon

circuit safe series enclosures, or approved equivalent, will be used as
junction boxes. Enclosures shall have a bolted opaque cover. Al

boxes shall be securely fastened to the building construction

i ndependent of conduit and raceway systenms. The conduit will be
securely attached to the box at all penetration points. Al boxes
shall be sized to allow roomfor service |oops to be placed in the
boxes. Service |oops shall be added to both term nating ends, and in
all junction boxes of the fiber runs. The total service |oop all owance
for a fiber run shall be three neters at each | oop | ocation

b. The contractor shall test all termnated fiber strands in accordance
with the test specification as described within section 3. 2.

3.2.2.1 Intra-Building Cable Distribution

The contractor shall re-wire each building indicated on the contract draw ngs
in accordance with standards set forth in the BICSI *Tel econmunications

Di stribution Methods Manual ” and the BICSI “Cable Installation Manual ”.

Every building that is rewired shall be wired using a universal wire plan
that must accommodate the cables described in this specification. The wiring
plan is designed to provide adequate pairs to support the canpus LAN systenis
hi gh- speed data connecti ons.

a. One four-pair Category 5, 100-ohm plenumrated UTP cable shall be
provi ded for each data port.

b. Category 5, RIJ-45 nodul ar connections shall be wired to neet EIA TIA-
568B pin, pair and col or designation

C. Each connection shall include all eight conductors of the four pair
cabl e.

d. Al'l overhead cabling shall be securely and neatly supported using

Category 5 J hooks or hangers placed no nore than 1.5 neters (five
feet) apart, or in cable trays designed for tel econmunications type
cable. 1In locations where the overhead cable is suspended from an
exposed ceiling, and is exposed to view, the supports shall be placed
no nore than three feet apart. Al cabling that descends bel ow t he
ceiling level shall be conceal ed and protected in non-netallic
raceways
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e. Pl acenent relative to nearby noi se sources, such as electric power
wiring, radio frequency (RF) sources, |large notors and generators,
i nduction heaters, fluorescent light ballast, etc. shall be avoi ded.
I f necessary, place exposed cables not closer than 1.2 neters (four
feet) fromlarge motors or transfornmers, 30 centineters (one foot) from
conduit and cabl es used for electrical power distribution and twel ve
centineters (five inches) fromfluorescent lighting.

f. Installation shall be in conpliance with EI A/ TI A 568-A
Tel ecomuni cati ons Cabl i ng Standard, El A/ Tl A-569 Commerci al Buil ding
Standard for Tel ecomuni cati ons Pat hways and Spaces, and ANSI/ NFPA 70

National Electric Code. Installation shall also neet any additiona
manufacturer’s requirements to fulfill warranty specifications.
g. Provide a mnimumof 1.5 meters (five feet) of cable slack in the

equi pnent cabinets and 30 centineters (twelve inches) at the outlet for
each cable run to accommodate for future cabling system changes.

3.2.3 User Wrk Area

Distribution of drop locations will be as indicated on the contract

docunents. Typically, there will be eight data jacks per classroom and one
data jack per administrative location, flush mounted in a two conpartnent,
surface mounted raceway. The conputer labs will typically include thirty-two
data jacks located and flush nounted in two conpartment, surface nounted
raceway and/or tele-power poles. In instances where tele-power poles are
utilized an additional 3 neters (ten feet) of cable slack shall be

i ncorporated into the in-ceiling suspension system to allow for possible
future novement of the pole.

a. Category 5 patch cables shall cross-connect all data jacks to active
swi tches (sw tches provided by owner).

b. VWere possible, all wall-nmunted connections will be nmounted at | east
si xteen i nches above the finished floor. Surface raceway and
facepl ates shall be color matching and fully conceal the UTP cabl es.

Label i ng

Al data outlets, patch panel ports, and both ends of each cable shall be
clearly and neatly | abeled. Two cable identification schenmes will be used,
one for the end of the cable in the work area, and one for the end of the
cable at the patch panel. The |abeling schenes shall be as foll ows:

Wrk Area Schene: The first digit of the I.D. number will use a nuneric
character, designating the LAN zone in which the jack is located. The first
digit will be followed by a dash (-). The next character will be an

al phabetic designator to identify the patch panel in which the cable is
termnated. This character will be followed by a dash (-). The last digit
wi Il be a nuneric designator corresponding with the patch panel port into
which the cable is term nated. For exanple: The cable to the first port in
the first patch panel in LAN Zone 1, will be designated as 1-A-1. The cable
to the second port will be 1-A-2. Cables to the second patch panel will be
| abeled 1-B-1, 1-B-2, 1-B-3, etc. The contractor will be responsible for
clearly and visibly | abeling each patch panel in accordance with the scheme
descri bed above.

SECTI ON 16762 Page 16



Fort Knox School s Technol ogy and General Rehabilitation 8183

Pat ch Panel Scheme: The first portion of the I.D. nunber will correspond wth
the room nunber to which the cable runs. This nunber will be followed by a
dash (-). The next portion of the I.D. nunber will be an al phabetic
designator to identify the faceplate in the work area where the cable is
termnated. This character will be followed by a dash (-). The last portion
of the I.D. nunber will be a nuneric designator that corresponds with the
faceplate jack in which the cable is term nated. For exanple: The cable to
the first jack in the first faceplate in Room 32 will be designated as 32-A-
1. The cable to the second jack will be 32-A-2. Cables to the next faceplate
in Room 32 will be | abeled 32-B-1, 32-B-2, 32-B-3, etc. The contractor wll
be responsible for clearly and visibly | abeling each faceplate in accordance
with the scheme descri bed above. Faceplates should be lettered in a

cl ockwi se sequence beginning at the main entrance into the room Jacks on
each faceplate will be sequenced in a clockw se direction beginning fromthe
upper left-hand side of the faceplate. 1In situations where cable is run to
an unnunbered room the contractor will be responsible for coordinating with
t he appropriate governnent representative(s) to assign a nunber to the room

3.2.4 Equi prrent C osets

Equi pnent cl osets shoul d provi de adequate space to contain the equi prent
cabinet and its associated wiring systens. Note: the area around the
cabi nets nmust be kept clear, providing access to the cabinets.

a. Equi pnent cl osets shall provide physical connection between the fiber
backbone, patch panels, and switches.

b. Equi pnent cl osets shall house equi pnent cabi nets and associ at ed passive
cabl i ng conponents.

C. Al'l cabling conponents not contained in the equi pnent cabi net shall be
conceal ed within raceways or risers. No cables run below ceiling |eve
shal | be exposed.

3.2.5 Pat ch Panel s

Modul ar, high density, low profile patch panels shall be used in al

| ocations. Patch panels may vary in nunber of ports provided, but shall be
of the same manufacturer and series, for all closets. Al patch panels wll
be populated with port counts that equal or exceed total ports needed, plus
10% for each closet.

3.2.5.1 UTP Pat ch Panel s

Al'l patch panels used to term nate UTP cables shall conmply with Category 5
and AT&T 110 standards. Provide patch panels in 24 or 48 port increnents,
providing sufficient ports to support all UTP cables connected to that

equi pnent | ocati on.

a. Pat ch cabl es connecting data work ports to the LAN swi tches shall be
Category 5 conpliant, both cordage and couplers. Patch cables shall be
constructed of stranded cable. Although the sw tches and other active
conponents will be provided by the owner, all patch cables shall be
provi ded by the contractor to provide connection to these active
conponents. The contractor shall also provide each site a quantity of
spare patch cables equal to 10% of the total used at that site. Patch
cabl es shall be appropriately sized to allow for a neat and
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mai nt ai nabl e system

b. Al ports will be |abeled in accordance with the | abeling schene
described in part 3.1.3.1 of this specification

3.2.5.2 Fi ber Optic Patch Panel s

Fi ber optic patch panels will be rack nmounted, consisting of distribution
centers contai ning both connector panels, and splice trays, in quantities
sufficient to accommodate the backbone fiber. Al fibers shall be term nated
with ST style connectors.

Fi ber optic patch cords shall provide two STs to one SC dupl ex connectors
The fiber optic patch cords shall conformto the sanme specifications as the
backbone wiring cable in quality and performance. Although the sw tches and
ot her active components will be provided by the owner, all patch cabl es shal
be provided by the contractor to provide connection to these active
conponents. The contractor shall also provide each site a quantity of spare
patch cables equal to 10% of the total used at that site. Patch cables shal
be appropriately sized to allow for a neat and mai ntai nabl e system

RJ21 to RJ45 patch panels

Fast Et hernet 10/100Base-T, Category 5 patch panels with 24 or 48 RJ45 ports
on the front, and telco style, 50 pin, RJ21 connectors on the back (Superior
Modul ar Products part nunbers DCC2484/25V-100 & DCC4A884/ 25V- 100 or approved
equi val ent), shall be provided by the contractor and nounted into the

equi pnent cabinets. The panels shall be of a high-density profile with a
nmet hod provided for port identification on the face of the panel. The RJ21
i nterface cables to connect these panels to the active equi pnent shall be
provi ded by the government. It shall be the contractors’ responsibility to
get quantities needed fromthe government. It shall also be the contractors
responsibility to ensure that all equi pnent and patch panels fit into the
equi pnent cabi nets sel ected, based upon the information, as to requirenents,
provi ded by the government.

3.3 TESTING
3.3.1 Fiber Optic Testing and Docunentati on:

The contractor shall provide calculated | oss budgets for their proposed cable
pl ant designs. The calcul ated | oss budget will be an inmportant factor in the
eval uation of the design. The governnent approved cal cul ated | oss budget
shall be met during the performance test. The systemw || not be accepted
until these paraneters are net at both frequencies.

a. Testing and docunentation shall be done on all fibers and connectors.
The contractor shall provide the calibration date of the unit used to
performthe neasurenments to the government prior to beginning the test.
That date nust be within three nonths of test beginning at the owner’s
canpus (or less if reconmended by the manufacturer). The contractor
shal | docunent OIDR (Optical Tinme Domain Reflectoneter) settings for
each test. Fiber loss and quality, and connector |oss shall be checked
from connector to connector. Al errors are to be corrected at the
contractor’s expense prior to providing the conpleted records to the
gover nient .
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Li st manufacturer’s data, including calibration data for bandw dth
measur ement equi prent .

Tests shall be made at both 850 and 1300 nanoneters to assure conpliance with
fi ber and connector specifications. OIDR tapes for each fiber shall be
provi ded as part of the permanent docunentation of the fiber optic network.

d. System attenuati on neasurenents shall be taken with a power neter and
light source by the contractor at both 850 and 1300 nanoneters for
proof of performance for |oss budget to be submitted to and approved by
t he gover nnent .

e. Accept ance of the systemby the government will be determ ned by the
results of a sequence of system neasurenents perforned by the
contractor and submtted to the governnent in an appropriate witten
report. Governnent or an authorized representative shall be present
during the entire testing phase. Test results shall be recorded on a
form provided by the contractor and signed by the government or
approved representative and contractor.

f. A plan shall be presented to the governnent by the contractor, with the
bi d, describing the test procedures that the contractor will foll ow
prior to beginning optical fiber installation through the government
acceptance. The acceptance test shall be carried out after the entire
systemis conpl et ed.

3.3.2 Horizontal Wring Testing

Testing of all data horizontal UTP cables shall be perforned in accordance
with EIA TIA TSB-67 to ensure rating of Category 5 perfornmance. Test
paraneters shall include wire mapping, attenuation, NEXT and noise
measurenments to verify a limt bel ow 100nV.

a. Al distribution plant facilities associated with the new wi ring system
shall be tested and verified after installation activities and al
maj or plant rearrangenents have been conpleted. Tested copper pairs
shall conformto the design guidelines as specified, as well as
manuf acturer’s standards. Cable plant testing of the data jack wl|
di agnose the presence of all open-1oop conductors, noisy |lines and
distortion, lowloop current, high-loop |oss, ringer failures,
grounded, shorted or crossed conductors, dB |loss, split connections,
attenuation range, and/or near-end cross-talk. The contractor wll
supply conpl ete testing and correction reports/information and
expl anation to the government, or designated representative, for review
prior to acceptance of the systen(s). The contractor and the
government or designated representative will develop a mutually
acceptable format for recording and reporting of testing results prior
to the start of testing activities. Al errors are to be corrected at
the contractor’s expense prior to providing the conpleted records to
t he gover nnent .

Each installed data-link will be nmeasured in accordance with TIA EIA TSB-67
Category 5. The basic link consists of Category 5 UTP data cable, data
receptacl e and the patch panel. The neasurenent cable and test instrument
will be plugged into the installed data receptacles.

C. Awre map test will be perfornmed as per TIA/EIA TSB-67. This test
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will be used to verify pair to pin termnation at each end and check
for installation connectivity errors.

d. Cabl e Length (DC | oop resistance) - Electrical length will be nmeasured
using Tinme Domain Reflectonetry (TDR). Ensure a total cable |Iength of
| ess than ninety neters fromthe distribution equi pnent |ocation to the
wor kst ati on outl et.

3.3.2.1 Horizontal Wring Testing (Test from both ends)
The foll owi ng paraneters will be neasured from both sides of the |ink:
a. Attenuation - a measure of signal loss in the link

b. Near -end crosstal k | oss (NEXT) - a neasure of signal coupling from one
pair to another within a UTP cabling link and is derived from
swept/ st eppi ng frequency vol t age nmeasur enents.

3.3.2.2 Noi se Testi ng

The noi se level testing associated with the data circuit will only be
required if problenms occur with the previous test procedures, or if the
manuf acturer requests it for warranty purposes. |If tested, it shall be
nmeasured over seven different frequencies.

a. Noi se will be neasured by recording interference fromall outside
sources (for exanple, power cables). The noise is generally steady
t hroughout the entire frequency range and permanently exists.
Acceptable levels will be the | ower of, the manufacturers
speci fications, or |ess than 100nV.

b. Noi se peaks will be neasured by adjusting a threshold. Al peaks that
exceed the threshold will be docunmented. Acceptable peaks will be
determ ned by the manufacturer’s specifications, or by | EEE 802.3
10BaseT Et hernet Standards.

3.3.2.3 Addi tional Testing

Any additional testing and/or docunentation required by the manufacturer to
show full conpliance with warranty requirenents shall be provided to the
government by the contractor. Final test results will nmeet manufacturer’s
gui delines for the cabling channel

3.4 REMOVAL
3.4.1 Renmpval of Existing LAN Cabling

The contractor shall renmpove all existing, obsolete LAN conmponents i ncl uding
cabl es, raceways, device boxes, faceplates, data jacks and ot her associ ated
conponents internal to the building at a date to be specified by the
Contracting Oficer. This shall take place after the new LAN has been
installed, tested, and is fully operational. The contractor shall perform
all work in a neat and worknmanli ke manner.

Furni sh equi prent, materials, |abor and services, and perform operations

required to denolish existing LAN cabling systens. Renovals shown on
drawi ngs and/or other contract docunents are general indications and may not
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indicate the full extent of the renmovals that may be required to conplete
wor K.

Renove wi ring, punch bl ocks, cabinets, outlets, raceways, and equi pnent not
required for new system

Abandon fl ush nounted device and juncti on boxes and cover wi th blank plate.
Renove surface outlets and raceways.
Renove w ring from abandoned conduits and raceways.

Unl ess ot herwi se noted, hangers, foundations, and structural supports for
said materials shall be renoved

Equi prent and nmaterials to be renoved that is not desired by the governnent
shall be removed fromthe site in a tinmely and proper manner

PART 4 WARRANTY AND MAI NTENANCE
4.1 WARRANTY

Contractor shall warranty all equi pnent, conponents and installation
conprising the conmuni cati ons system described in this specification, and
furnished by contractor under contract for same, for a period of one year
foll ow ng governnent acceptance of the system Such acceptance date or dates
shall be formally acknow edged by the governnent, in witing, signed by an
aut hori zed individual. Contractor’s warranty shall comrence on the day
foll ow ng such acceptance and shall conclude one year later. By accepting
this obligation, contractor warrants that the systemshall be in and renain
in good working order and is installed in a worknmanli ke manner, conpli ant
with the specifications. During the warranty period contractor shall correct
all deficiencies in materials, conmponents or workmanshi p di scovered by the
owner, and shall correct any failures in perfornmance of the system as
described in this specification and contract docunments resulting from
contractor’s response to this specification, and any change orders agreed

bet ween governnent and contractor

4.1.1 Fulfill nment

Contractor shall fulfill such warranty obligations by taking all necessary
action to correct, repair or replace the non-performng or inproperly

i nstal |l ed equi pnent and conponents, at no cost to the owner and in accordance
with the response standards set forth in section 1.8 (Mintenance), so as to
restore the systemto the | evel of performance and/or quality set forth in
this specification. Restoration or repair shall be deened accepted by the
owner based upon inspection by the governnent, conpletion of acceptance test
as defined herein on the affected portion of the system or other appropriate
approval process acceptable to the governnent. Al charges and/or repairs
made by the contractor in fulfillnent of the warranty obligation shall be
docunented to the government in accordance with the standards for
docunentation contained in this specification

4.1.2 Additional Warranty

Additional warranty provisions shall apply to all types of cables and jacks
installed in the system These conmponents shall be warranted to performin
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accordance with the specifications contained herein for a period of fifteen
(15) years fromthe date of acceptance. The governnent will accept warranty
fromthe manufacturer of the cable, or connection conponents, in place of
contractor’s warranty for this additional warranty, provided that such

manuf acturer’s warranty covers both replacement of conponents and al
installation of such replacenment within the system at no cost to owner

4.1.3 Obligations

If contractor shall fail to provide its best efforts to performwarranty
obligations in a tinmely manner, owner nmay, at its sole discretion, secure the
necessary services fromother suppliers selected by the owner, and contractor
shal | reinburse the owner for the cost of such services.

4.2 Mai nt enance
Contractor shall offer a maintenance contract for repair, replacenent or

nmodi fi cation of the systemupon the expiration of the warranty period. Oaner
may el ect to enter into such contract, or nake other arrangenents at the

owner’s sole discretion, and will informthe contractor of its intentions in
this regard no later than thirty days before the expiration of the warranty
period. If not so notified, contractor may be excused from providing such

mai nt enance contract at its option

a. Contractor shall offer a maintenance contract covering service between
the hours of six AMand eight PM Mnday through Friday, wth options
to extend this coverage to twenty-four hours per day and to include
Saturdays. Owner will classify request for naintenance services as
maj or or mnor, based on the likely inpact on the owner’s ability to be
able to continue substantial use of the system Contractor shal
respond to mnor requests by dispatching mai ntenance personnel, wth
the appropriate tools and conponents such that they arrive at the
owner’s premses within two days of receiving notification fromthe
owner. Response for mgjor requests shall be simlar, but shall be
wi thin twenty-four hours. These response standards shall apply during
the warranty period, except that during the contractor’s warranty
period (one year), the contractor shall be obliged to respond as if a
twenty-four hour per day, seven day per week maintenance contract was
in effect.

b. Contractor agrees that all maintenance requests shall be handl ed
expeditiously in accordance with best commercial practice. Contractor
shall provide the owner with an escalation plan for the resolution of
al | mai ntenance probl ens that cannot be conpleted within eight hours of
the response for major itenms and twenty-four hours for mnor itens.

Al warranty services shall automatically be classified as mjor itens.
Contractor shall be responsible for notifying the owner of the need for
application of the escal ation plan.

C. Contractor shall provide the owner with a sanpl e mai ntenance contract,
i ncludi ng escalation plan, with its response to this bid.

-- End of Section --
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