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SECTION 27 15 00
COVMUNI CATI ONS HCORI ZONTAL CABLI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This Section specifies the furnishing, installing, certification,

testing, and guaranty of a conplete and operating Voice and Digita
Cabl e Distribution System (here-in-after referred to as “the Systeni),
and associ ated equi pnent and hardware to be installed for the VA
Medi cal Center IT data and tel ephone systens or here-in-after referred
to as “the Facility”. The Systemshall include, but not be limted to:
equi prent cabi nets, interface enclosures, and relay racks; necessary
conbi ners, traps, and filters; and necessary passive devices such as:
splitters, couplers, cable “patch”, “punch down”, and cross-connector
bl ocks or devices, voice and data distribution sub-systens, and
associ ated hardware. The System shall additionally include, but not be
l[imted to: teleconmunication closets (TC); tel ecommunications outlets
(TCO; copper and fiber optic and anal og radio frequency (RF) systens
coaxial distribution cables, connectors, “patch” cables, and/or “break

out” devi ces.

B. The Systemshall be delivered free of engineering, manufacturing,
installation, and functional defects. It shall be designed, engineered
and installed for ease of operation, maintenance, and testing.

C. The term “provide”, as used herein, shall be defined as: designed,
engi neered, furnished, installed, certified, and tested, by the
Contractor.

D. The Voice and Digital and Anal og Tel econmuni cation Distribution Cable
Equi prent and System provi des the nedi a which voice and data
i nformati on travels over and connects to the Tel ephone System which is
defined as an Energency Critical Care Comunication System by the
Nati onal Fire Protection Association (NFPA). Therefore, since the
System connects to or extends the tel ephone system the Systenis
installation and operation shall adhere to all appropriate National,
Covernment, and/or Local Life Safety and/or Support Codes, which ever
are the nore stringent for this Facility. At a mininum, the System
shall be installed according to NFPA, Section 70, National Electrica
Code (NEC), Article 517 and Chapter 7; NFPA, Section 99, Health Care
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Facilities, Chapter 3-4; NFPA, Section 101, Life Safety Code, Chapters
7, 12, and/or 13; Joint Conmm ssion on Accreditation of Health Care
Organi zati on (JCAHCO), Manual for Health Care Facilities, all necessary
Life Safety and/or Support guidelines; this specification; and the
ori gi nal equi pmrent manufacturer's (OCEM suggested installation design,
reconmendati ons, and instructions. The CEM and Contractor shall ensure
that all nanagenent, sales, engineering, and installation personnel
have read and understand the requirenents of this specification before
the Systemis designed, engineered, delivered, and provided.

E. The VA Project Manager (PM and/or if delegated, COR are the approving
authorities for all contractual and nmechani cal changes to the System
The Contractor is cautioned to obtain in witing, all approvals for
system changes relating to the published contract specifications and
drawi ngs, fromthe PM and/or the COR before proceeding with the change.

F. System Performance:

1. At a mnimum the Systemshall be able to support the follow ng
voi ce and data operations for Category 5E Certified
Tel econmuni cati on Servi ce:
a. Provide the followi ng interchange (or interface) capabilities:
1) Basic Rate (BRI).
2) Primary Rate (PRI).
2. At a mininumthe Systemshall support the follow ng operating
par anmet ers:
a. Tel ecommunications CQutlet (TCO):
1) Voice:
a) lsolation (outlet-outlet): 24 dB.
b) | npedance: 600 GChns, bal anced (BAL).
c) Signal Level: O deciBel per mli-Volt (dBnV) + 0.1 dBnV.
d) System speed: 100 nmBps, m nimum
e) Systemdata error: 10 to the -6 Bps, m nimum
2) Data:
a) lsolation (outlet-outlet): 24 dB.
b) | nmpedance: 600 GChns, BAL.
c) Signal Level: 0 dBnV + 0.1 dBnV.
d) System speed: 120 nmBps, m ni mum
e) Systemdata error: 10 to the -8 Bps, m nimum
3) Fiber optic:
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a) lsolation (outlet-outlet):
0 dBnV + 0.1 dBnV.
c) System speed: 540 nBps,
10 to the -6 bps,

b) Signal Level:

d) Systemdata error:
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36 dB.

m ni mum

m ni mum

G See drawi ngs for cabling requirenents of Crestron system and resident

entertai nnment and network w ring.

1.2 RELATED WORK

A

G

H.

Speci fication Section 01 33 23,
SAMPLES.

Speci fication Section 27 05 11,
| NSTALLATI ONS.

Speci fication Section 27 05 33,
SYSTEMS.

Speci fication Section 27 10 00,
Speci fication Section 26 27 26,
Speci fication Section 27 05 26,
COVMUNI CATI ONS SYSTENMS.

SPECI FI CATI ON SECTI ON 27 51 16,
SYSTEMS.
H 088- C3

1.3 APPLI CABLE PUBLI CATI ONS

SHOP DRAW NGS, PRCDUCT DATA, AND

REQUI REMENTS FOR COMMUNI CATI ONS

RACEVWAYS AND BOXES FOR COVVUNI CATI ONS

STRUCTURED CABLI NG

W RI NG DEVI CES.

GROUNDI NG AND BONDI NG FOR

PUBLI C ADDRESS AND MASS NOTI FI CATI ON

VA HANDBOOK DESI GN FOR TELEPHONE SYSTEMS

A. The publications listed below forma part of this specification to the

B.

ext ent

ref erenced. The publications are referenced in text by basic

designation only. Except for a specific date given the issue in effect

(i ncludi ng amrendnents, addenda,
the date the systenmis subnittal
enf or ced.

Nat i onal

revi sions, supplenents, and errata) on

is technically approved by VA, shall be

Fire Protection Association (NFPA):

70 NATI ONAL ELECTRI CAL CODE ( NEQ)

75 Protection of Electronic Conputer/Data Processing
Equi pnment

77 Recommended Practice on Static Electricity

Standard for Health Care Facilities

101 Life Safety Code
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1221 Emer gency Servi ces Comuni cati on Systens

C. Underwiters Laboratories, Inc. (UL):

65 Wred Cabinets

96 Li ghtning Protecti on Conmponents

96A | NSTALLATI ON REQUI REMENTS FOR LI GHTNI NG
PROTECTI ON SYSTEMS

467 G oundi ng and Bondi ng Equi pnent

497/ 497N 497B PROTECTORS FOR PAI RED CONDUCTORS/
COVMUNI CATI ONS ClI RCUI TS/ DATA COMMUNI CATI ONS
AND FI RE ALARM Cl RCUI TS

D. ANSI/EIA/ TI A Publications:

568B Commerci al Buil ding Tel ecommuni cations Wring
St andar d

569B Commerci al Building Standard for
Tel ecommuni cati ons Pat hways and Spaces

606A ADM NI STRATI ON STANDARD FOR THE

TELECOWMUNI CATI ONS | NFRASTRUCTURE OF
COMMERCI AL BUI LDI NGS

607A G oundi ng and Bondi ng Requirenents for
Tel ecommuni cations in Commercial Buil dings

758 G oundi ng and Bondi ng Requirenments for
Tel ecommuni cati ons in Conmercial Buil di ngs

E. Lucent Technol ogi es: Docunent 900-200-318 “CQutsi de Plant Engi neering
Handbook” .

F. International Tel ecomunication Union — Tel ecomuni cati on
St andar di zati on Sector (ITUT).

G Federal Information Processing Standards (FIPS) Publications.

H Federal Conmunications Conm ssion (FCC) Publications: Standards for
t el ephone equi pnent and syst ens.

I. United States Air Force: Technical Oder 33K-1-100 Test Measurement and
Di agnostic Equi pnent (TMDE) Interval Reference Cuide.

J. Joint Commission on Accreditation of Health Care O ganization (JCAHO) :
Conpr ehensi ve Accreditation Manual for Hospitals.

K. National and/or Government Life Safety Code(s): The nore stringent of
each listed code.
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1.4 QUALITY ASSURANCE

A. The authorized representative of the OEM shall be responsible for the
design, satisfactory total operation of the System and its
certification.

B. The OEM shall meet the mnimumrequirenents identified in Paragraph
2.1. A Additionally, the Contractor shall have had experience with
three or nore installations of systenms of conparable size and
conplexity with regards to coordi nating, engineering, testing,
certifying, supervising, training, and docunentation. Identification of
these installations shall be provided as a part of the submttal as
identified in Paragraph 1.5.

C. The System Contractor shall submit certified docunentation that they
have been an authorized distributor and service organi zation for the
CEM for a mninmumof three (3) years. The System Contractor shall be
aut horized by the OEMto certify and warranty the installed equi pnent.
In addition, the CEM and System Contractor shall accept conplete
responsibility for the design, installation, certification, operation,
and physical support for the System This docunentation, along with the
System Contractor and CEM certification nmust be provided in witing as
part of the Contractor’s Technical Submittal.

D. Al equipnent, cabling, terminating hardware, TCOs, and patch cords
shal |l be sourced fromthe certifying CEMor at the OEM s direction, and
support the System design, the CEMs quality control and validity of
the OEM s warranty.

E. The Contractor’s Tel econmuni cati ons Technici ans assigned to the System
shall be fully trained, qualified, and certified by the CEMon the
engi neering, installation, and testing of the System The Contractor
shal |l provide formal witten evidence of current CEM certification(s)
for the installer(s) as a part of the submttal or to the COR before
being all owed to commence work on the System

1.5 SUBM TTALS

A. Provide submittals in accordance with Specification Section 01 33 23,
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES. The COR shall retain one copy
for revi ew and approval .

1. If the subnittal is approved the COR shall retain one copy for
Oficial Records and return three (3) copies to the Contractor.
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2. If the submttal is disapproved, three (3) copies will be returned
to the Contractor with a witten explanation attached that indicates
the areas the submittal deviated fromthe System specifications. The
COR shall retain one copy for Oficial Records.

B. Environnental Requirements: Technical submittals shall confirmthe
environnental specifications for physical TC areas occupi ed by the
System These environnental specifications shall identify the
requi renments for initial and expanded system configurations for:

1. Floor loading for batteries and cabinets.

2. Mninmumfloor space and ceiling heights.

3. Mninumsize of doors for equi pnent passage.

4. Power requirenents: The Contractor shall provide the specific
vol t age, anperage, phases, and quantities of circuits required.

5. Air conditioning, heating, and humidity requirenents. The Contractor
shall identify the ambient tenperature and relative humdity
operating ranges required preventing equi prent damage.

6. Air conditioning requirenents (expressed in BTU per hour, based on
adequat e di ssi pation of generated heat to maintain required room and
equi prent st andards) .

7. Proposed floor plan, based on the expanded system configuration of
the bidder's proposed EPBX for this FACI LITY.

8. Conduit size requirenment (between main TC, conputer, and consol e
r oons) .

9. Main backbone, trunk line, riser, and horizontal cable pathways,
cabl e duct, and conduit requirenments between each MIC, TC, and TCO

C. Docunents: The submittal shall be separated into sections for each
subsystem and shall contain the foll ow ng:

1. Title page to include:

a. VA Medical Center.

b. Contractor’s nane, address, and tel ephone (including FAX)
nunbers.

c. Date of Submittal.

d. VA Project No.

2. List containing a nmininmumof three |ocations of installations of
simlar size and conplexity as identified herein. These |ocations
shal |l contain the foll ow ng:

a. Installation Location and Nane.
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b. Owmer’s or User’s nane, address, and tel ephone (including FAX)
nunbers.
Date of Project Start and Date of Final Acceptance by Oaner.
System Proj ect Nunber
e. Brief (three paragraphs m ni mun) description of each systenis
function, operation, and installation
Narrative Description of the system
Provide all material and appurtenances for conpl ete operating
system

Pictorial |ayouts of each MIC, | MIC, and RTCs; MCCS, |MCCS, VCCS
and HCCS term nation cabinet(s), each distribution cabinet |ayout
drawi ng, and TCO as each is expected to be installed and confi gured.
Equi pnrent technical literature detailing the electrical and
techni cal characteristics of each item of equipnment to be furnished.
Engi neering drawi ngs of the System show ng cal cul ated signal |evels
at the EPBX output, each input and output distribution point,
proposed TCO val ues, and signal |evel at each TCO nultipin

fi beroptic, and coaxial cable jack.

Li st of test equi pnent as per paragraph 1.5.D. bel ow

Letter certifying that the Contractor understands the requirements
of the SAMPLES Paragraph 1.5.E.

Letter certifying that the Contractor understands the requirenents
of Section 3.2 concerning acceptance tests.

D. Test Equi pment List:

1

The Contractor is responsible for furnishing all test equi pnent
required to test the systemin accordance with the paraneters
specified. Unless otherw se stated, the test equipnment shall not be
consi dered part of the system The Contractor shall furnish test
equi prent of accuracy better than the paraneters to be tested.

The test equi pnent furnished by the Contractor shall have a
calibration tag of an acceptable calibration service dated not nore
than 12 nmonths prior to the test. As part of the submttal, a test
equi prent |ist shall be furnished that includes the nmake and node
nunber of the follow ng type of equipnment as a mi ni mum

a. Spectrum Anal yzer.

b. Signal Level Meter.
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Vol t - Chm Met er.
d. Tinme Domain Reflectonmeter (TDR) with strip chart recorder (Data
and Optical Measuring).
e. Bit Error Test Set (BERT).
f. Camera with a nminimumof 60 pictures to that will devel op
i Mmediately to include appropriate test equi pment adapters. A
video canera in VHS format is an acceptable alternate.

F. Certifications:

1. Submit witten certification fromthe CEMindicating that the
proposed supervisor of the installation and the proposed provider of
the contract mai ntenance are authorized representatives of the CEM
I ncl ude the individual's exact nane and address and CEM credential s
in the certification.

2. Submit witten certification fromthe CEMthat the wiring and
connection diagrans neet National and/or Government Life Safety
Gui del i nes, NFPA, NEC, UL, this specification, and JCAHCO
requi renents and instructions, requirenents, recomendations, and
gui dance set forth by the OEM for the proper perfornmance of the
System as described herein. The VA will not approve any submtta
wi thout this certification

3. Preacceptance Certification: This certification shall be nade in
accordance with the test procedure outlined in paragraph 3.2.B.

G Equi prrent Manual s: Fifteen (15) working days prior to the schedul ed
acceptance test, the Contractor shall deliver four conplete sets of
conmer ci al operation and nmai ntenance manual s for each item of equi pnent
furni shed as part of the Systemto the COR The nanual s shall detai
the theory of operation and shall include narrative descriptions,
pictorial illustrations, block and schematic di agranms, and parts |ist.

H Record Wring Diagrans:

1. Fifteen (15) working days prior to the acceptance test, the
Contractor shall deliver four conplete sets of the Record Wring
Di agrans of the Systemto the COR The diagrans shall show al
i nputs and out puts of electronic and passive equi pnment correctly
identified according to the narkers installed on the interconnecting
cabl es, Equi pment and rooniarea | ocations.

2. The Record Wring Diagrans shall be in hard copy and two conpact
di sk (CD) copies properly formatted to match the Facility’'s current
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operating version of Conputer Aided Drafting (AutoCAD) system The
COR shall verify and informthe Contractor of the version of AutoCAD
bei ng used by the Facility.
Surveys Required As A Part O The Technical Submittal: The Contractor
shal | provide the follow ng surveys that depict various systemfeatures
and capacities are required in addition to the on site survey
requi renents described herein. Each survey shall be in witing and
contain the following information (the formats are suggesti ons and nay
be used for the initial Technical Submittal survey requirenments), as a
m ni mum
1. The required EPBX connections (each CSU shall be conpatible wth)
shal |l be conpatible with the foll ow ng:
a. Initially connect:

EQUI PPED | TEM CAPACI TY W REDCAPACI TY

Main Station Lines

Singl e Line

Mul ti Line (Equipped for direct input
dial [DID)

Central Ofice (CO Trunks

TWO WAY

DD

Two- way DRTL

Forei gn Exchange (FX)

Conf er ence

Radi o Pagi ng Access

Audi o Pagi ng Access

O f-Prem se Extensions

CO Trunk By- pass

CRT w keyboard

Printers

At t endant Consol es

T-1 Access/ Equi pnent

Mai nt enance consol e
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Cabl e Distribution System Design Plan: A design plan for the entire
cabl e distribution systens requirenents shall be provided with this
docunent. A specific cable count shall coincide with the tota
growth itens as described herein. It is the Contractor’s
responsibility to provide the Systens entire cable requirements and
engi neer a distribution systemrequirenent plan using the format of
the foll owi ng paragraph(s), at a m ni mum
a. UTP (and/or STP) Requiremnents/ Col utm Expl anation

Col um Expl anati on

FROM BUI LDI NG Identifies the building by nunber, title,
or location, and main signal closet or

i ntermedi ate signal closet cabling is
provi ded from

BUI LDl NG Identifies the building by nunber, title,
or location cabling is to be provided in
TO BUI LDI NG | MC Identifies building main term nal signa

cl oset, by room nunmber or location, to
which cabling is provided too, in, and from

FLOOR Identifies the floor by nunber (i.e. 1st,
2nd, etc.) cabling and TCCs are to be
provi ded

TC ROOM NUMBER Identifies the floor signal closet room by
room nunber, which cabling shall be
provi ded

ROOM NUMBER Identifies the room by nunber, from which
cabling and TCGs shall be provided

NUVBER OF CABLE Identifies the nunber of cable pair

PAI R required to be provided on each fl oor

desi gnated OR the nunber of cable pair (VA
Onmned) to be retained

NUVBER OF STRANDS I dentifies the nunber of strands provided
USED/ SPARE in each run

Tel econmmuni cation Qutlets: The Contractor shall clearly and fully
indicate this category for each outlet |ocation and conpare the
total count to the locations identified above as a part of the
technical submttal. Additionally, the Contractor shall indicate the
total nunber of spares.
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PART 2 - PRODUCTS
2.1 EQUI PMENT AND MATERI ALS
A. System Requi renents
1. The System shall provide the follow ng mnimum services that are
designed in accordance with and supported by an Origi nal Equi pnent

Manuf acturer (CEM, and as specified herein. The System shal

provide continuous inter and/or intra-Facility voice and data, and

anal og RF service. The System shall be capacity sized so that |oss

of connectivity to external tel ephone systens shall not affect the

Facilities operation in specific designated |ocations. The System

shal |

a. Be capable of inter-connecting and functioning fully with the
exi sting Local Tel ephone Exchange (LEC) Network(s), Federa
Tel ephone System (FTS) Inter-city Network(s), Inter-exchange
Carriers, Integrated Services Digital Network (1SDN), Electronic
Private Branch Exchange (EPBX) sw tches, asynchronous/synchronous
data terminals and circuits including Automatic Transfer Mode
(ATM, Frane Relay, and | ocal area networks (LAN), at a mini num

b. Be a voice and data cable distribution systemthat is based on a
physical “Star” Topol ogy.

c. Be conpatible with and able to provide direct digital connection
to trunk I evel equipnent including, but, not limted to: directly
accessing trunk | evel equipnent including the tel ephone system
audi o pagi ng, Industry Standard “T" and/or “DS’ carrier services
and external protocol converters. Additionally, connections to
“T" and/or “DS" access/equi pnment or Custonmer Service Units (CSU)
that are used in FTS and other trunk applications shall be
i ncluded in the System design. Provide T-1 access/equi pnent (or
CSU), as required for use, in FTS and other trunk applications by
systemdesign if this equipnent is not provided by the existing
t el ephone system and/or will be deactivated by the installation
of the System The Contractor shall provide all T-1 equi pnent
necessary to terninate and nake operational the quantity of
circuits designated. The CSU s shall be connected to the Systenis
energency battery power supply. The Systemshall be fully capable
of operating in the Industry Standard “DS’ protocol and provide
t hat service when required.
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2. Cable Systens - Twi sted Pair Coaxi al
a. Ceneral:

1)

2)

3)

4)

5)

The Contractor shall be responsible for providing a new system
conforming to current and accepted tel ephone and digital, and
anal og RF industrial/comercial cable distribution standards.
The distribution cable installation shall be fully coordinated
with the Facility, the PM the COR and the Contractor prior to
the start of installation.

The Contractor is responsible for conplete know edge of the
space and cabl e pathways (i.e. equi pment roons, TCs, conduits,
W reways, etc.) of the Facility. The Contractor shall at a

m ni mum desi gn and install the System using the Pat hway Design
Handbook H 088C3, TI A/ ElI A Tel econmuni cations Building Wring
Standards, and Facility Chief of Information Resource
Managenment’s (I RM instructions, as approved in witing by the
PM and/ or COR

The System cables shall be fully protected by cabl e duct,
trays, wreways, conduit (rigid, thin wall, or flex), and when
specifically approved, flexible innerduct. It is the
responsibility of the Contractor to confirmall contract

drawi ngs and the Facility’'s physical |layout to deternine the
necessary cable protective devices to be provided. If flexible
i nnerduct is used, it shall be installed in the same manner as
condui t.

Cabl e provided in the system (i.e. backbone, outside plant,
inside plant, and station cabling) shall conformto accepted

i ndustry and OEM standards with regards to size, color code,
and insulation. The pair twi sts of any pair shall not be
exactly the sanme as any other pair within any unit or sub-unit
of cables that are bundled in twenty-five (25) pairs or |ess.
The absence of specifications regarding details shall inmply

t hat best general industry practices shall prevail and that
first quality naterial and workmanshi p shall be provided.
Certification Standards, (i.e., EIA CCTT, FIPPS, and NFPA)
shal | prevail

Sone areas of this Facility may be considered “plenunt. All
wire and cable used in support of the installation in those
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areas (if any) shall be in conpliance with national and | oca
codes pertaining to plenumenvironnents. It is the
responsi bility of the Contractor to review the VA s cable and
wire requirenments with the COR and the IRMprior to
installation to confirmthe type of environment present at
each location. All above ceiling and exposed cabling shall be
m ni mum pl enum rated cable (CW).
The Contractor shall provide outside and inside plant cables
that furnishes the nunber of cable pairs required in
accordance with the Systemrequirements descri bed herein. The
Contractor shall fully coordinate and obtain approval of the
design with the CEM COR and the IRMprior to installation.
Al nmetallic cable sheaths, etc. shall be grounded by the
Contractor (i.e.: risers, underground, station wiring, etc.)
as described herein.
If tenporary cable and wire pairs are used, they shall be
installed so as to not present a pedestrian safety hazard and
the Contractor shall be responsible for all work associ ated
with the tenporary installation and for their renmoval when no
| onger necessary. Tenporary cable installations are not
required to neet Industry Standards; but, nust be reviewed and
approved by the COR and the IRMprior to installation
Conductors shall be cabled to provide protection agai nst
i nduction in voice and data, and analog RF circuits. Crosstalk
attenuation within the Systemshall be in excess of -80 dB
t hr oughout the frequency ranges specifi ed.
Measures shall be enpl oyed by the Contractor to mininize the
radi ati on of RF noise generated by the System equi prment so as
not to interfere with audi o, video, data, conputer main
distribution frame (MDF), tel ephone custoner service unit
(CSU), and electronic private branch exchange (EPBX) equi pnent
the System nay service.
The Systenis cables shall be |abel ed on each end and been
fully tested and certified in witing by the Contractor to the
COR before proof of performance testing can be conducted. The
as-installed drawi ngs shall identify each cable as | abel ed,
used cabl e, and bad cable pairs. Mnimmtest requirenents are
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for inmpedance conpliance, inductance, capacitance, signa
| evel conpliance, opens, shorts, cross talk, noise, and
distortion, and split pairs on all cables in the frequency
ranges specified. The tests required for data cable nust be
made to guarantee the operation of this cable at not |ess than
10 mega (m Hertz (Hz) full bandw dth, fully channel | oaded
and a Bit Error Rate of a minimumof 10-6 at the maximumrate
of speed. Al cable installation and test records shall be
nmade avail abl e at acceptance testing by the COR or Contractor
and thereafter maintained in the Facility's Tel ephone Switch
Room All changes (used pair, failed pair, etc.) shall be
posted in these records as the change occurs.

12) The Contractor shall coordinate with the COR and the IRMto
install the cable pairs/circuits fromthe Facility Tel ephone
Swi tch Room and establish circuits throughout the project area
for all voice, data, conputer alarm (except fire alarm, PA,
LAN, DHCP and any | ow voltage circuits as described herein

13) The contractor shall provide proper test equi pnent to
guarantee that cable pairs and coaxi al cable neet each CEM s
standard transm ssion requirenments, and guarantee the cable
will carry the data transm ssions at the required speeds,
frequencies and fully | oaded bandw dth.

14) The Contractor shall coordinate with the Facility Chief of
Medi cal Medi a Production Service (MNPS) to install baseband
anal og RF, video, and audio interface cables and circuits from
each TC to designated TCO | ocati ons and as shown on the
drawi ngs. The contractor shall work with the Facility Chief of
MNPS to establish circuits throughout the project area and
shal | provide proper test equi prment to guarantee that anal og
RF, video, and audio cables neet each CEM s standard
transm ssion requirenents, and guarantee the cables will carry
anal og video and audi o transnissions at the required speeds
frequencies and fully | oaded bandw dth.

b. Tel ecomunications Cosets (TC): In TC s that are served with
both a UTP backbone cable and a fiber optic backbone cable, the
UTP cabl e shall be term nated on separate RJ-45, 8-pin connectors
with 110A or equival ent type punch down bl ocks | ocated on the
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back or front of a 48-port nodul ar patch panel dedicated to data

applications. Only the UTP backbone cable pairs, identified as

bei ng connected to the fiber optic backbone, shall be extended to

the fiber optic interface device. Al connecting cables required

to extend these cables (i.e. patch cords, twenty-five pair

connectors, etc.), to the fiber optic interface device, in the

TC s shall also be provided by the Contractor to insure a

conpl ete and operational fiber optic distribution system

1)

In TC s, which are only served by a UTP backbone cable, the
cabl e shall be term nated on separate nodul ar connecting
devices (110A or equivalent) that are dedicated to data
applications. In order to provide full service to all data
cable pairs as identified in each TC cabi net including spare
capacity noted herein, the size of all vertical (riser) cables
and/ or outside cables serving these TC s shall be increased as
required.

c. Backbone and Trunk Cabl es:

1)

2)

3)

The Contractor shall identify, in the technical submittal, the
voi ce and data (anal og RF coaxial cable shall not be provided
in main trunk or backbone Iines) connecting arrangenents
required by the LEC for interconnection of the Systemto the
conmer ci al tel ephone and FTS networks. The Contractor shal
provide all required voice and data connecting arrangenents.
The Contractor shall be responsible for conpatibility of the
proposed TCs (to be conpliant with the EPBX and CSU equi pnent)
nunbering schene with the nunbering plan for the FTS, DI D,

| ocal stations, and the North Anerican Nunbering Plan. The
Contractor shall consult with the VA and the LEC regarding the
FTS and North Anerican Nunmbering plan to be inplenented for
the Facility to ensure system conpatibility.

A mni mum of one (1) 400 shielded twi sted pair (STP) cable
shall be installed fromthe Tel ephone Switch Room cross
connecting system (CCS) to the Main Conputer Room MDF. This
cabl e shall support the transmi ssion of data information over
twi sted pair cable. The cable shall be tested and term nated
on a Contractor provided cabl e managenent frame, RIJ-45 nodul ar
jacks with eight (8) pin connectors, and 48 port nodul ar patch
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panels |located in the Main Conputer Room and Tel ephone Switch
Room The cable shall be |abel ed, term nated, and separated
fromthe other cables on the MDF and Tel ephone Switch Room
CCS. This requirenent shall be fully coordi nated and approved
by the Facility Chief, IRMand the COR prior to installation
The cabling requirenents of this paragraph are in addition to
the requirenents specified in the System Design Pl an
i dentified herein.

d. Ri ser Cable:

1)

2)

3)

4)

Al'l conmmuni cation riser cables shall be listed as being
suitable for the purpose and marked accordingly per Articles
517, 700, and 800 of the NEC

Al'l voice and data conmuni cation (anal og RF coaxial cable is
not to be provided in riser systens) riser cables shall be STP
or Unshielded Twisted Pair (UTP), mninum 24 Anerican Wre
Gauge (AWG) solid, thernoplastic insulated conductors. They
shal |l be enclosed with a thernoplastic outer jacket.

The Contractor shall provide and install inside riser cables
to insure full service to all voice cable pairs identified in
each TC termnating enclosure plus not |ess than 50%
addi ti onal spare capacity.

The conplete riser cabling systemshall be | abeled and tested
as described herein.

e. Horizontal and Station Cable for VAMC I T cabl es:

1)

2)

3)

Al'l Unshielded Twi sted Pair (UTP) cable shall be

conmuni cati ons plenumcable (CMP) rated 4-pair cable, of 24
AWG sol id copper conductors under a common sheath. Cable nust
neet the requirenments of EIA Tl A TSB-36

Al'l category 5e voice cabling shall be terminated in the

t el econmuni cation closet on a wall nounted 110 bl ocks. Al
station jacks nust be category 5e jacks nounted in appropriate
facepl ates and/or nounting franes.

The voice jacks at the station outlet shall be installed in
the top positions of a quad faceplate. The top left position
will be a yellow RJ45 jack; top right position will be a green
RJ45 jack. The data jacks at the station outlet shall be
installed in the bottompositions of a quad faceplate, bottom
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left position will be a blue RJ45 jack, and the bottomri ght
position will be a black RJ45 jack.
4) The voice jacks at the wall mounted outlet will be a yell ow
RJ45 jack, in a single wall nounted facepl ate.

Speci fic Subsystem Requi rements: The System shall consist, as a

m ni mum of the follow ng i ndependent sub-systens to conprise a

conpl ete and functional voice and digital and anal og RF

t el econmuni cati ons cabling system “Miin” (MIC), “internediate”

(IMIQ), and “riser” (RTC) TC s; “backbone” cabling (BC) system

“vertical” (or “riser”) trunk cabling system *“horizontal” (or

“lateral”) sub-trunk cabling system vertical and horizontal cross-

connection (VCC and HCC respectively) cabling systens, and TCO s

with a mninmumof four (4) RJ-45 jacks for the appropriate

t el ephone, Data connections, and additional jacks, connectors, drop

and patch cords, term nators, and adapters provided.

a. System Tel ecomunication Qutlets (TCO: The System shall be
capabl e of receiving the specified tel ephone (or voice) and data
signals acquired fromthe LEC, FTS contracted carrier and
conput er system and shall process and distribute themto the
designated TCO s and as shown on the draw ngs.

1) Each TCO shall consist of four nultipin nmodul ar RJ45 jacks,
two designated for tel ephone and two for data service. Each
TCO with appropriate jacks installed shall be provided by the
Contractor in each designated |ocation and as shown on the
dr awi ngs.

2) TCO Wall CQutlet Box 4" x 4"x 2.5" with:

Pl enum rated CAT 5E for DATA: col or “Orange”
Pl enum rated CAT 5E for Voice: color “Geen”
Flush faceplates: 4 port, color ivory: Avaya
Jack inserts: MX5-F05: Yellow Avaya

Jack inserts: MX5-F20: Green: Avaya

Jack inserts: MX5-F01: Bl ack: Avaya

Jack inserts: MX5-F06: Blue: Avaya

QTP oooe

3) A non-inpact termnation nethod, using either a stuffer cap
with installation tool or full-cycle termnating tool having
both tactile and audi bl e feedback to indicate proper
term nation shall be used. Hi gh inpact installation tools
shall not be used.
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4) Each term nated conductor end shall be properly trinred to
assure a mni mum cl earance of 6.35 mm (0.250 in) clearance
bet ween t he conductors of adjacent nodul es.

5) The nultipin RJ45 jack shall be nmodul ar in construction that
wi Il accept and operate with a nmodul ar UTP and STP RJ45
connector and its pin assignnents.

6) The Contractor shall connect each fiber optic TCO “ST”
connector to a separate fiber optic “bottom row “ST”
connector HCCS “patch panel” or “breakout” terninating device
in each associated TC. The Contractor is not to
“interconnect” VCCS and HCCS fiber optic distributions cables
or provide active fiber optic electronic distribution
equi pnment as a part of the system

B. System Performance:
1. At a minimm the Systemshall be able to support the follow ng
voi ce and data operations for Category 5E Certified
Tel econmuni cati on Servi ce:
a. Provide the followi ng interchange (or interface) capabilities:
1) Basic Rate (BRI).
2) Primary Rate (PRI).
2. At a mininumthe Systemshall support the follow ng operating
par anet ers:
a. EPBX connecti on:

1) System speed: 1.0 gBps per second, m nimnmm

2) | npedance: 600 Ohns.

3) Cross Mdul ation: -60 deci-Bel (dB).

4) Hum Modul ation: -55 Db.

5) Systemdata error: 10 to the -10 Bps, ninimmloss neasured at
the frame output with reference Zero (0) deci Bel neasured
(dBm) at 1,000 Hertz (Hz) applied to the frane input.

a) Trunk to station: 1.5 dB, nmaxi num

b) Station to station: 3.0 dB, naximm

c) Internal switch crosstalk: -60 dB when a signal of + 10
deci Bel neasured (dBn), 500-2,500 Hz range is applied to
the primary path.

d) Idle channel noise: 25 dBm*“C’ or 3.0 dBm “O above
reference (term nated) ground noise, whichever is greater.
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e) Traffic Grade of Service for Voice and Data:
(1) A mnimm grade of service of P-01 with an average
traffic load of 7.0 CCS per station per hour and a traffic
overload in the data circuits will not interfere with, or
degrade, the voice service.
(2) Average CCS per voice station: The average CCS capacity
per voice station shall be nmintained at 7.0 CCS when the
EPBX i s expanded up to the projected nmaxi mum grow h as
stated herein.

b. Tel ecomunications Qutlet (TCO:

1)

2)

3)

Voi ce:

a) lsolation (outlet-outlet): 24 dB.

b) I npedance: 600 Chns, bal anced (BAL).

c) Signal Level: O deciBel per mli-Volt (dBnV) + 0.1 dBnV.

d) System speed: 100 nmBps, m nimm

e) Systemdata error: 10 to the -6 Bps, m nimum

Dat a:

a) lIsolation (outlet-outlet): 24 dB.

b) | nmpedance: 600 GChns, BAL.

c) Signal Level: 0 dBnV + 0.1 dBnV.

d) System speed: 100 nBps, m ni mum

e) Systemdata error: 10 to the -8 Bps, m nimum

Closed Circuit Analog Video Service: Analog video service is

consi dered to be at baseband (bel ow 100 nmHz in frequency

bandwi dth). An analog video circuit requires a separate anal og

video fromthe audi o connector. The follow ng m ni mum

operating paraneters shall be capable over each installed

anal og video circuit:

a) | npedance: 75 Chm unbal anced.

b) Qutput Level: 1.0 V peak to peak (P-P), for 87.5%depth of
Modul ati on (Mod).

c) Dff Gain: =1 dB at 87.5% Mod.

d) Diff Phase: +1.5 at 87.5% Mod.

e) Signal to Noise (S/N) ratio: 44 dB, mininum

f) Hum Modul ation: -55 dB.

g) Return Loss: -14 dB (or 1.5 Voltage Standing Wave Ratio
[VSVR]), maxi num
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h) Isolation (outlet-outlet): 24 dB, m ni mum
i) Bandwi dth: 6.0 nHz per channel, fully |oaded, m ninmm
C. Ceneral:

1. Al equipnent to be supplied under this specification shall be new
and the current nodel of a standard product of an CEM or record. An
CEM of record shall be defined as a conpany whose nmmin occupation is
the manufacture for sale of the itens of equi pnment supplied and
whi ch:

a. Maintains a stock of replacenent parts for the itemsubmitted.

b. Maintai ns engi neering draw ngs, specifications, and operating
manual s for the items submtted

c. Has published and distributed descriptive literature and
equi prent specifications on the itenms of equipnent submtted at
| east 30 days prior to the Invitation for Bid.

2. Specifications of equipment as set forth in this docunent are
m ni mum requi renents, unl ess otherw se stated, and shall not be
construed as limting the overall quality, quantity, or performance
characteristics of itenms furnished in the System Wen the
Contractor furnishes an item of equipnment for which there is a
specification contained herein, the itemof equipment shall neet or
exceed the specification for that item of equi pnent.

3. The Contractor shall provide witten verification, in witing to the
COR at tine of installation, that the type of wi re/cable being
provided is recomrended and approved by the OEM The Contractor is
responsi ble for providing the proper size and type of cable duct
and/ or conduit and wiring even though the actual installation may be
by anot her subcontractor.

4. The Tel ephone Contractor is responsible for providing interfacing
cabl e connections for the tel ephone, PA, Radio Paging systens with
t he System

5. The tel ephone equi pnent and PA interface equi pnent Radio interface
equi prent shall be the interface points for connection of the PA
Radi o interface cabling fromthe tel ephone switch via the system
t el ephone interface unit.

6. Active el ectronic conponent equi pnent shall consist of solid state

conponents, be rated for continuous duty service, conply with the
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requi renents of FCC standards for tel ephone equi pnent, systens, and
servi ce.

7. Al passive distribution equipnent shall neet or exceed -80 dB
radi ati on shiel ding specifications.

8. Al interconnecting tw sted pair, fiber-optic or coaxial cables
shal |l be term nated on equi pnent term nal boards, punch bl ocks,
br eakout boxes, splice bl ocks, and unused equi pnent ports/taps shal
be terminated according to the CEMs instructions for telephone
cabl e systenms without adapters. The Contractor shall not |eave
unused or spare twi sted pair wire, fiber-optic, or coaxial cable
unt er mi nat ed, unconnected, |oose or unsecured.

9. Color code all distribution wiring to conformto the Tel ephone
I ndustry standard, EIA/TIA and this docunent, which ever is the
nore stringent. At a mininmum all equi pnent, cable duct and/or
conduit, enclosures, wiring, termnals, and cables shall be clearly
and pernanently | abeled according to and using the provided record
drawi ngs, to facilitate installation and nai ntenance. Reference
Speci fication Section 27 10 00, STRUCTURED CABLI NG

10. Al equipnent faceplates utilized in the System shall be stainless
steel, anodized al um num or UL approved cycol ac plastic for the
areas where provided.

D. Equi prent Standards and Testing:

1. The System has been defined herein as connected to systens
identified as Critical Care performing Life Support Functions.
Therefore, at a minimum the systemshall conformto al
af orenenti oned National and/or Local Life Safety Codes (which ever
are the nore stringent), NFPA, NEC, this specification, JCAHCO Life
Saf ety Accreditation requirenents, and the OEM reconmmendati ons,

i nstructions, and guidelines.

2. Al supplies and materials shall be listed, |abeled or certified by
UL or a nationally recognized testing | aboratory where such
st andards have been established for the supplies, materials or
equi pnment. See paragraph mni num requirenents Section 27 05 11
REQUI REMENTS FOR COVMUNI CATI ONS | NSTALLATI ONS, and the guidelines
listed in paragraph 2.J.2.

3. The provided active and passive equi pnment required by the System
desi gn and approved technical submittal nmust conformwi th each UL
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standard in effect for the equi pnent, as of the date of the
technical submittal (or the date when the COR approved system
equi prent necessary to be replaced) was technically revi ewed and
approved by VA, Wiere a UL standard is in existence for equipnent to
be used in conpletion of this contract, the equi pnent nust bear the
approved UL seal
Each item of el ectronic equi prent to be provided under this contract
nmust bear the approved UL seal or the seal of the testing | aboratory
that warrants the equi pmrent has been tested in accordance with, and
conforms to the specified standards.

2.2 DI STRI BUTI ON EQUI PMENT AND SYSTEMS
A. Tel ecommuni cation Qutlet (TCO:

1

The TCO shall consist of one tel ephone multipin jack and two data
multipin jacks nounted in a steel outlet box. A separate 100nm
(4in.) x 100nm (4in.) x 63mm (2.5in.) steel outlet box with a

| abel ed stainless steel faceplate will be used. A second 100nm
(4in.) x 100mm (4in.) x 63nm (2.5in.) steel outlet box with a

| abel ed faceplate shall be provided as required adjacent to the
first box to ensure system connections and expandability
requirenents are net.

Al'l tel ephone multipin connections shall be RJ-45/11 conpatible
femal e types. All data multipin connections shall be RJ-45 fenale
types. Al fiber optic (single node and nultinode) connections shal
be “ST” stainless steel fenale types. Al analog RF, video, and
audi o connections shall be “F’, “BNC’, or “XL" fenale types
respectively.

The TCO shall be fed fromthe appropriate CCS | ocated in the
respective RTC in a manner to provide a uniform and bal anced

di stribution system

Interface of the data multipin jacks to appropriate patch panels (or
approved “punch down” blocks) in the associated RTC, is the
responsibility of the Contractor. The Contractor shall not extend
data cables fromthe RTCs to data term nal equipnment or install data
term nal equi pnent.

The wall outlet shall be provided with a stainless steel or approve
alternate cover plate to fit the tel ephone multipin jack, data
multi- pin jacks, fiber optic jacks, analog jack(s) and the outlet

27 15 00 - 22



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
box provided (100mm (4in.) x 100mm (4in.) for single and 100nm
(4in.) x 200mm (8in.) for dual outlet box applications). For PBPU
installations, the cover plate shall be stainless steel
6. Interface of the fiber optic “ST" jacks to appropriate patch panels
in the associated RTC, is the responsibility of the Contractor. The
Contractor shall not cross-connect fiber optic cables in the to
fiber optic equipment or install fiber optic equipnent.

B. Distribution Cables: Each cable shall neet or exceed the follow ng
specifications for the specific type of cable. Each cable reel shall be
sweep tested and certified by the CEM by tags affi xed to each reel. The
Contractor shall turn over all sweep tags to the COR or PM
Additionally, the Contractor shall provide a 610 mm (2 ft.) sanple of
each provided cable, to the COR and receive approval before
installation. Cables installed in any outside |ocation (i.e. above
ground, under ground in conduit, ducts, pathways, etc.) shall be filled
with a waterproofing conpound between outside jacket (not imediately
touchi ng any provided arnor) and inter conductors to seal punctures in
the jacket and protect the conductors from noisture.

1. Tel ephone:
a. The System cable shall be provided by the Contractor to neet the
m ni mum systemrequi renments of Category Six service. The cable
shal | interconnect each part of the system The cable shall be
conpletely survivable in areas where it is installed.
b. Techni cal Characteristics:

Length A§ required, in 1K (3,000 ft.) reels
m ni mum

Cabl e Voi ce grade category six

Connect ors As required by system design

Si ze 22 AWG i ni num Cut si de
24 AWG, m ni num | nside

Col or codi ng Requi red, tel ephone industry standard

Bend radi us 10X the cabl e outside di aneter

| rpedance 120 Chrs + 15% BAL

Shi el d cover age As required by CEM specification

At t enuati on

27 15 00 - 23



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

Frequency in nmHz dB per 305 M (1, 000ft.), maximnmm
0.7 5.2
1.0 6.5
4.0 14.0
8.0 19.0
16.0 26.0
20.0 29.0
25.0 33.0
31.0 36.0
62.0 52.0
100.0 68.0

3. Data Multi-Conductor:

a. The cable shall be multi-conductor, shielded or unshielded cable

with stranded conductors. The cable shall be able to handle the

power and voltage used over the distance required. It shall neet
Category Six service at a m ni mum
b. Technical Characteristics:

Wre size 22 AWG, m ni mum
Wr king shield 350 V
Bend radi us 10X the cabl e out si de di aneter
| rpedance 100 GChns + 15% BAL
Bandwi dt h 100 nHz, m ni num
DC RESI STANCE 10. 0 Ohns/ 100M  maxi mum
Shi el d coverage
Overall Qutside (if CEM 100%
speci fi ed)
I ndi vidual Pairs (if CEM | 100%
speci fi ed)
Attenuati on
Frequency in nmH dB per 305 M (1,000ft.), maximnmm
0.7 5.2
1.0 6.5
4.0 14.0
8.0 19.0
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16.0 26.0
20.0 29.0
25.0 33.0
31.0 36.0
62.0 52.0
100.0 68.0

4. Fiber Optic:
a. Miltinode Fiber:
1) The general purpose nultinode fiber optic cable shall be a
dual w ndow type installed in conduit for all system
| ocations. A |oad-bearing support braid shall surround the
i nner tube for strength during cable installation.
2) Technical Characteristics:

Bend radi us 6.0", mnimm

Quter jacket, As required

FI BER DI AMETER 62.5 M CRONS

d addi ng 125 m crons

At tenuati on

850 nM 4.0 dB per kM maxi mum
1, 300 nM 2.0 dB per kM naxi mum
Bandwi dt h

850 nM 160 mHz, mi ni num

1,300 nM 500 mHz, mini mum
Connect ors St ai nl ess steel

b. Single node Fiber:
1) The general purpose single node fiber optic cable shall be a
dual w ndow type installed in conduit for all system
| ocations. A |oad-bearing support braid shall surround the
i nner tube for strength during cable installation.
2) Technical Characteristics:

Bend radi us 100 mMm (4 in.) mninmm
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Quter jacket PVC

Fi ber diameter 8.7 nmicrons

Cl addi ng 125 m crons
Attenuation at 850 nM 1.0 dBm per km
Connect or s St ai nl ess Steel

5. AC Power Cable: AC power cabl e(s) shall be 3-conductor, no. 12 AW
mnimum and rated for 13A-125V and 1, 625W Master AC power,
installation specification and requirenents, are given in the NEC
and herein.

6. General Purpose Anal og RF:

a. The coaxial cable shall be an RG6/U type (or equal), mnimm and
shall be increased in size (i.e. RGII/U, .500", .750", etc.) as
required to neet systemdesign. It may al so be used for baseband
signal s as approved by the OEM

b. Technical Characteristics:

| rpedance 75 OHV UNBAL

Cent er conduct or
20 AWG, solid or stranded copper, or copper plated steel or

al um num

Dielectric Cel I ul ar pol yet hyl ene
Shi el d coverage 95% copper braid
Connector type BNC or UHF

At t enuati on
Frequency (k or ntHz) Maxi mum dB/ 30. 5M (100ft.)

10 kHz 0.20
100 kHz 0. 22
1.0 kHz 0.25
4.5 nHz 0. 85
10.0 nHz 1.40
100 nHz 5.00

7. Public Address and/or General Purpose Audio:
a. The audio cable shall be two-conductor, STP cable with stranded
conductors. The cable shall be able to handle the power used for
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the | oad i npedance over the distance required, with not nore than

5% power | oss. This cable is to be provided in | ocal PA areas

only and is not to be used as a part of the tel ephone system

b. Techni cal Characteristics:

| rpedance 70. 7VRVB audi o si gnal

Wre size 20 AWG, mi ni mum

Wor ki ng shield 350 V

Col or codi ng Requi red, El A audi o industry standard
Connect ors As required

Bend radi us 10X the cabl e out side di aneter

| rpedance 100 GChns + 15% BAL

Bandwi dt h 20 nHz, m ni mum

DC resistance

10.0 Ohms/100M (330 ft.), maximum

Shi el d coverage

CEM speci fi ed)

Overall Qutside (if 100%
CEM speci fi ed)
I ndi vi dual Pairs (if 100%

At t enuati on

Frequency in nHz dB per 305 M (1,000ft.), nmaxinmm
0.7 5.2

1.0 6.5

4.0 14.0

8.0 19.0

16.0 26.0

20.0 29.0

8. General Purpose Anal og Video:

a. The coaxial cable shall be an RG59/U type (or equal), mninum

It may al so be used for baseband signals as approved by the CEM

b. Techni cal Characteristics:

75 OChm UNBAL
20 AW5, SOLI D OR STRANDED CCPPER
Cel [ ul ar pol yet hyl ene

| rpedance

Cent er conduct or

D electric
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Shi el d coverage 95% copper braid
Connector type BNC or UHF

Attenuation
Frequency (k or nHz) Maxi mum dB/ 30. 5M (100ft.)

10 kHz 0.20
100 kHz 0.22
1.0 kHz 0. 25
4.5 nmHz 0. 85
10.0 nHz 1.40
100 nHz 5. 00

C. Qutlet Connection Cables:
1. Tel ephone:

a. The Contractor shall provide a connection cable for each TCO
tel ephone jack in the Systemwi th 10% spares. The tel ephone
connection cable shall connect the tel ephone instrunent to the
TCO t el ephone jack. The Contractor shall not provide tel ephone
i nstrument (s) or equi prent.

b. Techni cal Characteristics:

Length 1.8M (6ft.), mninum

Cabl e Voi ce Grade

Connect or RJ- 11/ 45 conpati ble nal e on each
end

Si ze 24 AWG  m ni mum

Col or codi ng Requi red, tel ephone industry
st andard

2. Data:

a. The Contractor shall provide a connection cable for each TCO data
jack in the systemwi th 10% spares. The data connection cable
shal |l connect a data instrunent to the TCO data jack. The
Contractor shall not provide data termnal (s)/equipnent.

b. Technical Characteristics:

Lengt h 1.8M (6 ft.), mninum
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Cabl e Dat a grade Category Six

Connect or RJ-45 mal e on each end

Col or codi ng Required, data industry standard
Si ze 24 AWG  m ni mum

3. Fiber Optic:

a. The Contractor shall provide a connection cable for each TCO

fiber optic connector in the Systemwi th 10% spares. The data
connection cable shall connect a fiber optic instrunent to the
TCO fiber optic jack. The Contractor shall not provide fiber
optic instrunent(s)/equipnent.

Techni cal Characteristics:

Length 1.8M (6 ft.), mninum

Cabl e Fl exi bl e single conductor with jacket
Connect or ST mal e on each end

Si ze To fit single node or multinode cabl e

4. Anal og RF

a.

The Contractor shall provide a connection cable for each TCO
anal og RF connector in the Systemw th 10% spares. The anal og RF
connection cable shall connect a analog RF instrunment to the TCO
anal og RF jack. The Contractor shall not provide anal og RF

equi prent .

Techni cal Characteristics:

Length 1.8M (6 ft.), mninum
Cabl e Fl exi bl e RG 6/ U, m ni num
Connect or “F" mal e on each end

5. Anal og Vi deo:

a.

The Contractor shall provide a connection cable for each TCO
anal og video jack in the Systemw th 10% spares. The anal og vi deo
connection cable shall connect a analog video instrunment to the
TCO anal og video jack. The Contractor shall not provide anal og

vi deo instrument (s)/equi prent.
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b. Techni cal Characteristics:

Length 1.8M (6 ft.), mninum
Cabl e Fl exi bl e RG 59/ U, m ni mum
Connect or BNC mal e on each end

6. Anal og Audi o:

a. The Contractor shall provide a connection cable for each TCO

anal og audio jack in the Systemw th 10% spares. The anal og audi o
connection cable shall connect a anal og audio instrunment to the
TCO anal og audi o jack. The Contractor shall not provide anal og
audi o i nstrunent (s)/equi pnent.

Techni cal Characteristics:

Length 1.8M (6 ft.), mninum
Cabl e Fl exi ble 22 AWG STP, m ni num
Connect or “XL” mal e on each end

D. System Connectors:

1. Sol derl ess (Forked Connector):

a. The connector shall have a crinp-on coupling for quick

connect/ di sconnect of wires or cables. The crinp-on connector
shal |l be designed to fit the wire or cable furnished. The
connector barrel shall be insulated and col or-coded.

b. Technical Characteristics:
| mpedance As required
Wor ki ng Vol t age 500 V
2. Miltipin:
a. The connector shall have a crinp-on coupling for quick

connect/ di sconnect of wires or cables. The crinp-on connector
shal |l be designed to fit the wire or cable furnished. The
connector housing shall be fully enclosed and shiel ded. It shal

be secured to the cable group by screw type conpression sl eeves.
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b. Techni cal Characteristics:

| npedance As required
Wor ki ng Vol t age 500 V
Nunber of pins As requires, usually 25 pairs nininmm

Modul ar (RJ-45/11 and RJ-45): The connectors shall be comerci al
types for voice and high speed data transm ssion applications. he
connector shall be conpatible with tel ephone instrunents, conputer
termnals, and other type devices requiring linking through the
nodul ar tel ecommunications outlet to the System The connector shall
be conpatible with UTP and STP cabl es.

a. Technical Characteristics:

Type Nunber of Pins

RJ- 11/ 45 Conpati bl e with RI45

RJ- 45 Ei ght

Dielectric Sur ge

Vol t age 1', OQOV RVS, 60 Hz @one m nut e,
m ni mum

Current 2.2A RV5 @30 Mnutes or 7.0A RV @
5.0 seconds

Leakage 100 pA, maxi mum

Connectability

Ini_tial cont act 20 mli-GChms, maxi mum

resi st ance

I nsul ati on di spl acenent 10 mili-Chms, maxi mum

Interface Must interface with nodul ar jacks from

a variety of CEMs. RJ-11/45 plugs
shal | provide connection when used in
RJ- 45 j acks.

Durability 200 insertions/w thdrawal s, m ni num

Fi ber Optic: The connectors shall be conmercial types for voice and
hi gh speed data transni ssion applications. The connector shall be
conpatible with tel ephone instrunments, conputer term nals, and other
type devices requiring linking through the nodul ar
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t el econmuni cations outlet to the system The connector shall be
conpati ble with UTP and STP cabl es.
5. “BNC’ Type:

a. The BNC connector shall have a bayonet | ocking coupling for quick
connect/ di sconnect of coaxial cable/termnation's. It shall be a
crimp-on (twi st on are acceptable) connector designed to fit the
coaxi al cabl e furnished.

b. Techni cal Characteristics:

| rpedance 50 or 75 Chms, UNBAL
Wor ki ng Vol t age 500 V
6. “F Type:

a. The “F" connector shall have a screw type coupling for quick
connect/ di sconnect of coaxial cable/termnation's. It shall be a
crinmp-on connector designed to fit the coaxial cable furnished
with integral 12.7 mm (% n.) ferrule.

b. Technical Characteristics:

| rpedance 75 Chns, UNBAL
Wor ki ng Vol t age 500 V
7. “XL" Type:

a. The XL connector shall have three solder pins (screw types are
acceptable) with a metal cover to firmy attach to the connector
and cable protecting the internal connections. It shall be a
coupling for quick connect/disconnect of audio
cable/termnation's. It shall be a connector designed to fit the
coaxi al cabl e furnished.

b. Techni cal Characteristics:

| rpedance 120 or 600 GChns, BAL
Wor ki ng Vol t age 500 V

E. Term nators:
1. Coaxi al
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a. These units shall be netal -housed precision types in the
frequency ranges sel ected. They shall be the screw on type that
has | ow VSWR when installed and the proper inpedance to termnate
the required systemunit or coaxial cable.
b. Techni cal Characteristics:

Fr equency 0-1 Gtz

Power bl ocki ng As required

Return | oss 25 dB

Connect or s “F’, "BNC', m ni mum

| npedance 50 or 75 Chns, UNBAL
2. Audi o:

a. These units shall be netal -housed precision types in the
frequency ranges sel ected. They shall be the screw on audi o spade
lug, twin plug, XL types that has | ow VSWR when installed and the
proper inpedance to term nate the required systemunit or coaxia
cabl e.

b. Techni cal Characteristics:

Frequency 20-20 kHz, m ni mum

Power bl ocki ng As required

Return | oss 15 dB

Connect ors "Audi o spade lug", “1/4", “1/8", "XL" or
" RCA"

| npedance

Bal 100 Chns, mi ni num

Unbal 75 Chm m ni mum

3. Fiber Optic:

a. These units shall be metal -housed precision types in the
frequency ranges sel ected. They shall be the screw on type that
has | ow VSWR when installed and the proper inpedance to termnate
the required systemunit or fiber optic cable.

b. Technical Characteristics:
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Frequency Li ght wave
Power bl ocki ng As required
Return | oss 25 dB

Connect ors "ST", m ni num
Construction St ai nl ess stee
| rpedance As required

2.5 I NSTALLATION KI T

The kit shall be provided that, at a mnimm includes all connectors

and terninals, l|abeling systens, audio spade lugs, barrier strips,

punch bl ocks or wire wap termnals, heat shrink tubing, cable ties,
sol der, hangers, clamps, bolts, conduit, cable duct, and/or cable tray,
etc., required to acconplish a neat and secure installation. Al wres
shall ternminate in a spade lug and barrier strip, wire wap termnal or
punch bl ock. Unfinished or unlabel ed wire connections shall not be

al l owed. Turn over to the COR all unused and partially opened

installation kit boxes, coaxial, fiberoptic, and twi sted pair cable

reels, conduit, cable tray, and/or cable duct bundles, wire rolls,
physical installation hardware. The followi ng are the m ni mumrequired
installation sub-kits:

A. System G oundi ng:

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

2. This includes, but is not linmted to:

a. Coaxial Cable Shields.
b. Control Cable Shields.
c. Data Cabl e Shiel ds.

d. Equi pnrent Racks.

e. Equi pment Cabi nets.

f. Conduits.

g. Duct.

h. Cabl e Trays.

Power Panel s.

j. Connector Panels.
k. Groundi ng Bl ocks.
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B. Coaxi al Cable: The coaxial cable kit shall include all coaxia
connectors, cable tying straps, heat shrink tabbing, hangers, clanps,
etc., required to acconplish a neat and secure installation.

C. Wre and Cable: The wire and cable kit shall include all connectors and
term nal s, audio spade lugs, barrier straps, punch bl ocks, wire wap
strips, heat shrink tubing, tie waps, solder, hangers, clanps, |abels
etc., required to acconplish a neat and orderly installation.

D. Conduit, Cable Duct, and Cable Tray: The kit shall include all conduit,
duct, trays, junction boxes, back boxes, cover plates, feed through
ni ppl es, hangers, clanps, other hardware required to acconplish a neat
and secure conduit, cable duct, and/or cable tray installation in
accordance with the NEC and this document.

E. Equi prent Interface: The equi pment kit shall include any item or
guantity of equipnent, cable, nounting hardware and materials needed to
interface the systems with the identified sub-systen(s) according to
the OCEM requirenents and this docunent.

F. Labels: The labeling kit shall include any itemor quantity of |abels,
tools, stencils, and materials needed to conpletely and correctly | abe
each subsystem according to the CEM requirenents, as-installed
drawi ngs, and this docunent.

G Docunentation: The docunmentation kit shall include any item or
guantity of itens, conputer discs, as installed draw ngs, equipnent,
mai nt enance, and operation manuals, and CEM naterial s needed to
conpletely and correctly provide the system docunentation as required
by this docunent and expl ai ned herein

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON

A. Product Delivery, Storage and Handl i ng:

1. Delivery: Deliver materials to the job site in OEMs origina
unopened containers, clearly | abeled with the CEM s nane and
equi prent cat al og nunbers, nodel and serial identification nunbers.
The COR may inventory the cable, patch panels, and rel ated
equi prent .

2. Storage and Handling: Store and protect equiprment in a manner, which
wi || preclude danage as directed by the COR

B. SystemlInstallation:
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After the contract’s been awarded, and within the tinme period
specified in the contract, the Contractor shall deliver the tota
systemin a manner that fully conplies with the requirenments of this
specification. The Contractor shall make no substitutions or changes
in the Systemw thout witten approval fromthe COR and PM
The Contractor shall install all equi pnment and systens in a manner
that conplies with accepted i ndustry standards of good practice, CEM
instructions, the requirenents of this specification, and in a
manner whi ch does not constitute a safety hazard. The Contractor
shall insure that all installation personnel understands and
conplies with all the requirenents of this specification.
a. Al category 5e cabling shall be termnated in the
t el econmuni cation closets on rack mounted UTP Category 5e
nodul ar RJ45 patch panel s (nmaxi mum of 96 jacks per panel).
Al'l station jacks nust be category 5e jacks mounted in
appropriate faceplates and/or nounting frames. Al category
5e term nation hardware must neet requirenments for Category
5e of EIA/ TI A TSB-40
b. The category 5e cabling in the racks shall be installed with
sufficient and appropriate nounting clips, brackets, and rear
cabl e managenent to provide a secure and nai ntai nabl e
system The contractor shall supply and use at |east one
hori zontal patch panel w re managenent bar and two stand- off
tie brackets per category 5e patch pane
c. All jacks in single faceplate nust be sequential in order and
all jacks in the panels nmust be sequential in order
d. Individual voice wall nount station outlets and the
correspondi ng 110 bl ock shall be |abeled with the cable
designator of the cable terminated at that particular
outlet. The plates and 110-bl ock shall be permanently and
legibly I abeled in typewitten or professional engraving as
foll ows: VOxxx, where xxx is a nunber provided by the VA at
the tine of installation, and where ‘'VO to be used for Voice
Only.
e. VAMC Al bany NY Labeling standard for voice wall jacks: BLDG #-,
Fl oor # & wing, closet #, VO (for voice only) and jack #

f. Exanpl e 1-8D TC7D- VO059
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3. The Contractor shall install suitable filters, traps, directiona
couplers, splitters, TC s, and pads for minimzing interference and
for balancing the System Itens used for bal ancing and nininizing
interference shall be able to pass tel ephone and data, and

i ghtwave, and anal og signals in the frequency bands selected, in

the direction specified, with lowloss, and high isolation, and with

m ni mal del ay of specified frequenci es and signals. The Contractor

shal | provide all equi pment necessary to neet the requirements of

Par agraph 2.1.C and the System performance standards.

4. Al passive equi pment shall be connected according to the OEM s
specifications to insure future correct termnation, isolation,

i npedance match, and signal |evel balance at each tel ephone/data

outlet.

5. Wiere TCOs are installed adjacent to each other, install one outlet
for each instrument.

6. All lines shall be termnated in a suitable nmanner to facilitate
future expansion of the System There shall be a mininumof one

spare 100 pair cable at each distribution point on each floor.

7. Al lines shall be termnated in a sutable nmanner to facilitate
future expansion of the System There shall be a mninum of one

spare 25-pair cables at each distribution on each floor

8. Terminating resistors or devices shall be used to term nate al

unused branches, outlets, equi pnent ports of the System and shal

be devi ces designed for the purpose of terninating fiber optic or

twi sted pair, and coaxial, and |lightwave cabl es carrying tel ephone

and data, and anal og signals in tel ephone and data, and anal og

vi deo, and |ightwave systens.

9. Equipnent installed indoors shall be installed in nmetal cabinets
with hinged doors and | ocks with two keys.
C. Conduit and Signal Ducts:
1. Conduit:

a. The Contractor shall enploy the latest installation practices and
materials. The Contractor shall provide conduit, junction boxes,
connectors, sleeves, weatherheads, pitch pockets, and associ ated
sealing materials not specifically identified in this docurment as
GFE. Conduit penetrations of walls, ceilings, floors,
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interstitial space, fire barriers, etc., shall be sleeved and
seal ed. The m nimum conduit size shall be 19 nm (3/4 in.).
b. Al cables shall be installed in separate conduit and/or signa
ducts (exception fromthe separate conduit requirenment to all ow
t el ephone cables to be installed in partitioned cable tray with
data cables nay be granted in witing by the CORif requested.)
Conduits shall be provided in accordance with Section 27 05 33,
RACEVWAYS AND BOXES FOR COVMMUNI CATI ONS SYSTEMS, and NEC Articles
517 for Critical Care and 800 for Conmunications systens, at a
nm ni mum
c. Wien netal, plastic covered, etc., flexible cable protective
arnor or systens are specifically authorized to be provided for
use in the System their installation guidelines and standards
shal |l be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COVMUNI CATI ONS SYSTEMS, and the NEC.
d. Wien "innerduct” flexible cable protective systens is
specifically authorized to be provided for use in the System
it’'s installation guidelines and standards shall be as the
specified herein, Section 27 05 33, RACEWAYS AND BOXES FOR
COVMUNI CATI ONS SYSTEMS, and the NEC
e. Conduit (including GFE) fill shall not exceed 40% Each conduit
end shall be equipped with a protective insulator or sleeve to
cover the conduit end, connection nut or clanmp, to protect the
wire or cable during installation and remaining in the conduit.
El ectrical power conduit shall be installed in accordance wth
the NEC. AC power conduit shall be run separate from signa
condui t.
f. When netal, plastic covered, etc., flexible cable protective
arnor or systens are specifically authorized to be provided for
use in the System their installation guidelines and standards
shal |l be as specified herein, Section 27 05 33, RACEWAYS AND
BOXES FOR COVMMUNI CATI ONS SYSTEMS, and the NEC.
g. Ensure that Critical Care alarns, PA, and Radi o Pagi ng Systens
(as identified by NEC Section 517) are conpletely separated and
protected fromall other systens.
2. Signal Duct, Cable Duct, or Cable Tray:
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a. The Contractor shall use existing signal duct, cable duct, and/or
cable tray, when identified and approved by the COR

b. Approved signal and/or cable duct shall be a mninumsize of 100
mnm x 100 mm (4 in. X 4 in.) inside diameter with renovabl e tops
or sides, as appropriate. Protective sleeves, guides or barriers
are required on all sharp corners, openings, anchors, bolts or
screw ends, junction, interface and connection points.

c. Approved cable tray shall be fully covered, mechanically and
physically partitioned for multiple electronic circuit use, and
be UL certified and | abel ed for use with tel ecomuni cation
circuits and/or systens. The COR shall approve w dth and hei ght
di nensi ons.

D. Distribution System Signal Wres and Cabl es:
1. Wres and cabl es shall be provided in the sane manner and use |ike
construction practices as Fire Protective and ot her Emergency

Systens that are identified and outlined in NFPA 101, Life Safety

Code, Chapters 7, 12, and/or 13, NFPA 70, National Electrical Code,

Chapter 7, Special Conditions. The wires and cables shall be able to

wi t hst and adverse environmental conditions in their respective

| ocation without deterioration. Wres and cabl es shall enter each

equi pnment encl osure, consol e, cabinet or rack in such a manner that

all doors or access panels can be opened and cl osed wi t hout renova

or disruption of the cables.

a. Each wire and cable shall terminate on an item of equi pment by
di rect connection. Spare or unused wire and cable shall be
provided with appropriate connectors (fenale types) that are
installed in appropriate punch bl ocks, barrier strips, patch, or
bul khead connector panel s.

b. Fiber optic cables that are spare, unused or dark shall be
provided with I ndustry Standard “ST” type fenal e connectors
installed in appropriate break out, patch, or bul khead connect or
panel s provided in enclosure(s) and shall be protected fromthe
envi ronnent .

c. Coaxial cables that are spare, unused or dark shall be provided
with the cable CEM specified type femal e connectors installed in
appropriate break out, patch, or bul khead connector panels
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provided in enclosure(s) and shall be protected fromthe
envi ronnent .
Al'l cable junctions and taps shall be accessible. Provide an 8"
X 8" X 4" (mnimm junction box attached to the cable duct or
raceway for installation of distribution system passive

equi prent. Ensure all equiprment and tap junctions are accessible.

Routing and I nterconnection

a.

Wres or cables between consol es, cabinets, racks and other

equi prent shall be in an approved conduit, signal duct, cable
duct, or cable tray that is secured to building structure.

Wres and cables shall be insulated to prevent contact with
signal or current carrying conductors. Wres or cables used in
assenbl i ng consol es, panels, equi pment cabi nets and racks shal

be formed into harnesses that are bundl ed and tied. Harnessed
wires or cables shall be combed straight, fornmed and dressed in
either a vertical or horizontal relationship to equipnrent,
controls, conponents or termnations.

Harnesses with intertwi ned menbers are not acceptable. Each wire
or cable that breaks out froma harness for connection or

term nation shall have been tied off at that harness or bundle
point, and be provided with a neatly fornmed service | oop.

Wres and cabl es shall be grouped according to service (i.e.: AC,
grounds, signal, DC, control, etc.). DC, control and signha
cables nmay be included with any group. Wres and cabl es shall be
neatly fornmed and shall not change position in the group

t hroughout the conduit run. Wres and cabl es in approved signa
duct, conduit, cable ducts, or cable trays shall be neatly
formed, bundled, tied off in 600 nmto 900 mm (24 in. to 36 in.)
| engt hs and shall not change position in the group throughout the
run. Conceal ed splices are not all owed.

Separate, organize, bundle, and route wires or cables to restrict
EM, channel crosstalk, or feedback oscillation inside any

encl osure. Looking at any enclosure fromthe rear (wall nounted
encl osures, junction, pull or interface boxes fromthe front),

| ocate AC power, DC and speaker wires or cables on the left;
coaxial, control, mcrophone and Iine |evel audio and data wres
or cables, on the right. This installation shall be acconplished

27 15 00 - 40



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
with ties and/or fasteners that will not damage or distort the
Wi res or cables. Linmt spacing between tied off points to a
maxi mum of 150 nm (6 inches).
Do not pull wire or cable through any box, fitting or enclosure
where change of cable tray or signal or cable duct alignnment or
direction occurs. Ensure the proper bend radius is maintained for
each wire or cable as specified by it's CEM
Enpl oy tenporary gui des, sheaves, rollers, and other necessary
itens to protect the wire or cable from excess tension or damnage
from bending during installation. Abrasion to wire or cable
jackets is not acceptable and will not be allowed. Replace al
cabl es whose jacket has been abraded. The di scovery of any
abraded and/ or danaged cabl es during the proof of perfornmance
test shall be grounds for declaring the entire system
unacceptabl e and the termi nati on of the proof of performance
test. Conpletely cover edges of wire or cable passing through
holes in chassis, cabinets or racks, enclosures, pull or junction
boxes, conduit, etc., with plastic or nylon grometing.
Cabl e runs shall be splice free between conduit junction and
i nterface boxes and equi pnment | ocations.
Cabl es shall be installed and fastened w t hout causing sharp
bends or rubbing of the cabl es agai nst sharp edges. Cabl es shal
be fastened with hardware that will not damage or distort them
Cabl es shall be labeled with permanent markers at the terninals
of the el ectronic and passive equi pnent and at each junction
point in the System The lettering on the cables shall correspond
with the lettering on the record di agrans.
Conpl etely test all of the cables after installation and replace
any defective cables.
Wres or cables that are installed outside of buildings shall be
in conduit, secured to solid building structures. If specifically
approved, on a case by case basis, to be run outside of conduit,
the wires or cables shall be installed, as described herein. The
bundl ed wires or cables nust: Be tied at not |ess than 460 nm (18
in.) intervals to a solid building structure; have ultra viol et
protection and be totally waterproof (including all connections).
The laying of wires or cables directly on roof tops, |adders,

27 15 00 - 41



CLI NOO2

STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PROJECT NO. 528A8-12-801

droopi ng down wal | s, wal kways, floors, etc. is not allowed and

wi Il not be approved.

m Wres or cables installed outside of conduit, cable trays,

Wi reways, cable duct, etc.

1) Only when specifically authorized as described herein, wll
wires or cables be identified and approved to be installed
outsi de of conduit. The wire or cable runs shall be UL rated
pl enum and CEM certified for use in air plenuns.

2) Wres and cables shall be hidden, protected, fastened and tied
at 600 nm (24 in.) intervals, maxi mum as described herein to
bui |l di ng structure.

3) Closer wire or cable fastening intervals may be required to
prevents saggi ng, maintain clearance above suspended ceilings,
renmove unsightly wiring and cabling fromview and di scourage
tanmpering and vandalism Wre or cable runs, not provided in
conduit, that penetrate outside building walls, supporting
wall's, and two hour fire barriers shall be sleeved and seal ed
with an approved fire retardant seal ant.

4) Wre or cable runs to system conponents installed in walls
(i.e.: volume attenuators, circuit controllers, signal, or
data outlets, etc.) nay, when specifically authorized by the
COR, be fished through holl ow spaces in walls and shall be

certified for use in air plenum areas.

E. Qutlet Boxes, Back Boxes, and Facepl ates:

1

Qutl et Boxes: Signal, power, interface, connection, distribution,
and junction boxes shall be provided as required by the system
design, on-site inspection, and review of the contract draw ngs.
Back Boxes: Back boxes shall be provided as directed by the OEM as
requi red by the approved system design, on-site inspection, and
review of the contract draw ngs.

Face Plates (or Cover Plates): Faceplates shall be of a standard
type, stainless steel, anodized al um numor UL approved cycol ac

pl astic construction and provided by the Contractor for each
identified systemoutlet |location. Connectors and jacks appearing on
the faceplate shall be clearly and pernmanently marked.
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F. Connectors: Crcuits, transmssion lines, and signal extensions shal

have continuity, correct connection and polarity. A uniformpolarity

shal | be naintai ned between all points in the system
1. Wres:

a. Wre ends shall be neatly formed and where insul ati on has been
cut, heat shrink tubing shall be enployed to secure the
i nsul ation on each wire. Tape of any type is not acceptable.

b. Audi o spade lugs shall be installed on each wire (including spare
or unused) end and connect to screw term nals of appropriate size
barrier strips. AC barrier strips shall be provided with a
protective cover to prevent accidental contact with wires
carrying live AC current. Punch bl ocks are approved for signal
not ACwires. Wre Nut or "Scotch Lock" connectors are not
acceptable for signal wire installation

2. Cables: Each connector shall be designed for the specific size cable

being used and installed with the OEM s approved installation tool.
Typi cal system cable connectors include; but, are not linited to:
Audi o spade lug, punch block, wrewap, etc.

4. Speaker Line Audio:

a. Each connector shall be installed according to the cable,
transformer or speaker CEMinstructions and using the CEM s
approved installation tool. The Contractor shall ensure each
speaker is properly phased and connected in the sane nanner
t hr oughout the System using two conductor type wres.

b. One of the conductors shall be color coded to aid in establishing
speaker signal polarity. Each speaker line shall be permanently
sol dered or audi o spade |ug connected to each appropriate speaker
or line matching transformer connection term nal. Speaker |ine
connection to each audio anmplifier shall use audi o spade |ugs, as
descri bed herein.

G AC Power: AC power wiring shall be run separately from signal cable.

H Groundi ng:

1

Ceneral : The Contractor shall ground all Contractor Installed

Equi prent and identified Governnent Furnished Equi pnent to eliminate
all shock hazards and to mnimze, to the maxi num extent possible,
all ground | oops, conmon nobde returns, noise pickup, crosstalk, etc.
The total ground resistance shall be 0.1 Ohmor |ess.
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a. Under no conditions shall the AC neutral, either in a power pane
or in a receptacle outlet, be used for systemcontrol, subcarrier
or audi o reference ground.

b. The use of conduit, signal duct or cable trays as system or
electrical ground is not acceptable and will not be permitted.
These itens may be used only for the dissipation of internally
generated static charges (not to be confused with externally
generated lightning) that may applied or generated outside the
nechani cal and/or physical confines of the Systemto earth
ground. The di scovery of inproper system groundi ng shall be
grounds to declare the System unacceptable and the term nation of
all system acceptance testing.

2. Cabi net Buss: A common ground buss of at |east #10 AWG solid copper
wi re shall extend throughout each equi prment cabi net and be connected
to the system ground. Provide a separate isolated ground connection
from each equi pnent cabi net ground buss to the system ground. Do not
tie equi pnent ground busses together

3. Equi prent: Equi pnent shall be bonded to the cabinet bus with copper
braid equivalent to at |east #12 AWG Self groundi ng equi prent
encl osures, racks or cabinets, that provide OEM certified functiona
ground connections through physical contact with installed
equi pnrent, are acceptable alternates.

4. Cabl e Shields: Cable shields shall be bonded to the cabinet ground
buss with #12 AWS ni ni nrum stranded copper wire at only one end of
the cable run. Cable shields shall be insulated fromeach other,
facepl ates, equi pnent racks, consol es, enclosures or cabinets;
except, at the system common ground point. Coaxial and audi o cabl es,
shal | have one ground connection at the source; in all cases, cable
shi el d ground connections shall be kept to a mnimum

Label ing: Provide | abeling in accordance with ANSI/ElI A/ Tl A-606-A. Al

lettering for voice and data circuits shall be stenciled using |aser

printers or thermal ink transfer process. Handwitten | abels are not

accept abl e.

1. Cable and Wres (Hereinafter referred to as “Cable”): Cabl es shal
be | abel ed at both ends in accordance with ANSI/ElI A/ Tl A-606- A
Label s shall be pernmanent in contrasting colors. Cables shall be
identified according to the System “Record Wring D agranms”.
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2. Equi pnent: System equi prent shall be permanently | abeled with
contrasting plastic lam nate or bakelite naterial. System equi pnent
shal |l be | abeled on the face of the unit corresponding to its
source.
3. Conduit, Cable Duct, and/or Cable Tray: The Contractor shall | abe
all conduit, duct and tray, including utilized GFE, with pernmanent
mar ki ng devi ces or spray painted stenciling a mnimmof 3 neters
(10 ft.) identifying it as the System In addition, each enclosure
shal | be | abel ed according to this standard.
4. Term nation Hardware: The Contractor shall |abel workstation outlets
and patch panel connections using color coded | abels with
identifiers in accordance with ANSI/El A/ Tl A-606-A and the “Record
Wring D agrans”.
3.2 TESTS

A. Interimlnspection:

1. This inspection shall verify that the equi pment provided adheres to
the installation requirenents of this docunent. The interim
i nspection will be conducted by a factory-certified representative
and wi tnessed by a Governnent Representative. Each itemof installed
equi prent shall be checked to insure appropriate UL certification
mar ki ngs. This inspection shall verify cabling termnations in
t el econmuni cations roons and at workstations adhere to col or code
for T568B or T568A pin assignments and cabling connections are in
conpliance with ANSI/EI A/ TI A standards. Visually confirm Category 5E
mar ki ng of outlets, faceplates, outlet/connectors and patch cords.

2. Performfiber optical field inspection tests via attenuation
neasurenents on factory reels and provide results along with
manuf acturer certification for factory reel tests. Renove failed
cable reels fromproject site upon attenuation test failure.

3. The Contractor shall notify the COR, in witing, of the estinated
date the Contractor expects to be ready for the interiminspection,
at least 20 working days before the requested inspection date.

4. Results of the interiminspection shall be provided to the COR and
PM If major or multiple deficiencies are discovered, a second
interiminspection may be required before pernmitting the Contractor
to continue with the systeminstallation
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5. The COR and/or the PMshall determne if an additional inspectionis
required, or if the Contractor will be allowed to proceed with the
installation. In either case, re-inspection of the deficiencies
noted during the interiminspection(s), will be part of the proof of
performance test. The interiminspection shall not affect the
Systens’ conpletion date. The Contracting O ficer shall ensure al
test docunents will becone a part of the Systens record
docunent ati on.

B. Pretesting:

1. Upon conpleting the installation of the System the Contractor shal
align and bal ance the system The Contractor shall pretest the
entire system

2. Pretesting Procedure:

a. During the systempretest, the Contractor shall verify (utilizing
t he approved spectrum anal yzer and test equipnent) that the
Systemis fully operational and neets all the system perfornmance
requi renents of this standard.

b. The Contractor shall pretest and verify that all Systemfunctions
and specification requirenents are nmet and operational, no
unwant ed aural effects, such as signal distortion, noise pulses,
glitches, audio hum poling noise, etc. are present. The
Contractor shall measure and record the aural carrier |evels of
each systemtel ephone and data channel, at each of the follow ng
points in the system
1) Local Tel ephone Conpany Interfaces or Inputs.

2) EPBX interfaces or inputs and outputs.

3) MDF interfaces or inputs and outputs.

4) EPBX output S/ NR for each tel ephone and data channel

5) Signal Level at each interface point to the distribution
system the last outlet on each trunk line plus all outlets
installed as part of this contract.

3. The Contractor shall provide four (4) copies of the recorded system
pretest nmeasurenents and the witten certification that the System
is ready for the formal acceptance test shall be subnitted to the
COR.

C. Acceptance Test: After the System has been pretested and the Contractor
has submitted the pretest results and certification to the COR then

27 15 00 - 46



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
the Contractor shall schedul e an acceptance test date and give the COR

30 days witten notice prior to the date the acceptance test is

expected to begin. The System shall be tested in the presence of a

Governnent Representative and an CEM certified representative. The

System shall be tested utilizing the approved test equipment to certify

proof of performance and Life Safety conpliance. The test shall verify

that the total System neets the requirements of this specification. The
notification of the acceptance test shall include the expected | ength

(intime) of the test.

Verification Tests:

1. Test the UTP backbone copper cabling for DC | oop resistance, shorts,
opens, intermttent faults, and polarity between conductors, and
bet ween conductors and shield, if cable has an overall shield. Test
the operation of shorting bars in connection blocks. Test cables
after term nation and prior to cross-connection

2. Multinode Fiber Optic Cable: Performend-to-end attenuation tests in
accordance with ANSI/EI A/ TI A-568-B. 3 and ANSI/ElI A/ TI A-526- 14A usi ng
Met hod A, Optical Power Meter and Light Source. Performverification
acceptance test.

3. Single nmobde Fiber Optic Cable: Performend-to-end attenuation tests
in accordance with ANSI/ElIA/ TI A-568-B. 3 and ANSI/EI A/ Tl A-526-7 using
Met hod A, Optical Power Meter and Light Source. Performverification
acceptance test.

Per f or mance Testi ng:

1. Perform Category 5E tests in accordance with ANSI/ElI A/ Tl A-568-B. 1
and ANSI/EI A/ Tl A-568-B. 2. Test shall include the following: wire
map, length, insertion loss, return | oss, NEXT, PSNEXT, ELFEXT,
PSELFEXT, propagation delay and del ay skew.

2. Fiber Optic Links: Performend-to-end fiber optic cable Iink tests
i n accordance with ANSI/ElI A/ Tl A-568-B. 3.

Total System Acceptance Test: The Contractor shall performverification

tests for UTP copper cabling system(s) and the multinode and single

node fiber optic cabling system(s) after the conplete tel ecommunication

di stribution systemand workstation outlet are installed.

1. Voice Testing: Connect to the network interface device at the
demarcation point. Go off-hook and receive dial tone fromthe LEC
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If a test nunber is available, place and receive a local, |ong
di stance, and FTS tel ephone call

2. Data Testing: Connect to the network interface device at the
denmarcation point. Log onto the network to ensure proper connection
to the network i s achieved.

3.3 TRAI NI NG

A. Furnish the services of a factory-trained engineer or technician for a
total of two four hour classes to instruct designated Facility |IRM
personnel. Instruction shall include cross connection, corrective, and
preventive mai ntenance of the System and equi prent.

B. Before the System can be accepted by the VA this training nust be
acconpl i shed. Training will be schedul ed at the conveni ence of the
Facilities Contracting Oficer and Chief of Engineering Service.

3.4 GUARANTEE PERI OD OF SERVI CE

A. Contractor’s Responsibilities:

1. The Contractor shall guarantee that all installed material and
equi prent will be free from defects, workmanship, and will remain so
for a period of one year fromdate of final acceptance of the System
by the VA. The Contractor shall provide CEM s equi pnment warranty
docunents, to the COR (or Facility Contracting Oficer if the
Facility has taken procession of the building(s)), that certifies
each item of equi pment installed confornms to CEM published
speci fications.

2. The Contractor's mai ntenance personnel shall have the ability to
contact the Contractor and CEM for energency mai nt enance and
| ogi stic assistance, renote diagnostic testing, and assistance in
resol ving technical problens at any tinme. The Contractor and OEM
shal |l provide this contact capability at no additional cost to the
VA.

3. Al Contractor installation, maintenance, and supervi sor personne
shall be fully qualified by the OEM and nust provide two (2) copies
of current and qualified OEMtraining certificates and CEM
certification upon request.

4. Additionally, the Contractor shall acconplish the follow ng m ninmm
requi renents during the one year guarantee period:

a. Response Ti ne:
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1) The COR is the Contractor’s reporting and contact officials
for the Systemtrouble calls, during the guarantee peri od.

2) A standard workweek is considered 8:00 AM to 5:00 P.M,
Monday through Friday exclusive of Federal Holidays.

3) The Contractor shall respond and correct on-site trouble
calls, during the standard work week to:

a) Aroutine trouble call within one working days of its
report. A routine trouble is considered a trouble which
causes a systemoutlet, station, or patch cord to be
i noper abl e.

b) An energency trouble call within 6 hours of its report. An
energency trouble is considered a trouble which causes a
subsystem or distribution point to be inoperable at
anytime. Additionally, the loss of a mininmmof 50 station
or systemlines shall be deened as this type of a trouble
call.

4) The Contractor shall respond on-site to a catastrophic trouble
call within 4 hours of its report. A catastrophic trouble cal
is considered total systemfailure.

a) If a systemfailure cannot be corrected within four hours
(exclusive of the standard work tine linits), the
Contractor shall be responsible for providing alternate
system CSS or TCO equi prent, or cables. The alternate
equi prent and/ or cabl es shall be operational within four
hours after the four hour trouble shooting tinme.

b) Routine or energency trouble calls in critical emergency
health care facilities (i.e., cardiac arrest, intensive
care units, etc.) shall also be deenmed as a catastrophic
trouble call if so determined by the COR or Facility
Director. The COR or Facility Contracting Oficer shal
notify the Contractor of this type of trouble call at the
direction of the Facilities Director.

b. Required on-site visits during the one year guarantee period

1) The Contractor shall visit, on-site, for a mininmmof eight
hours, once every 12 weeks, during the guarantee period, to
perform system preventive nai ntenance, equi pnent cl eaning, and
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operational adjustments to maintain the System according the
descriptions identified in this SPEC

a) The Contractor shall arrange all Facility visits with the
COR or Facility Contracting Oficer prior to performng the
requi red mai nt enance visits.

b) The Contractor in accordance with the OEM s recomended
practice and service intervals shall performpreventive
mai nt enance during a non-busy time agreed to by the COR or
Facility Contracting Oficer and the Contractor.

c) The preventive maintenance schedul e, functions and reports
shal |l be provided to and approved by the COR or Facility
Contracting Oficer.

The Contractor shall provide the COR or Facility Contracting

Oficer a type witten report itemi zing each deficiency found

and the corrective action performed during each required visit

or official reported trouble call. The Contractor shal

provide the COR with sanpl e copies of these reports for review

and approval at the beginning of the Total System Acceptance

Test. The follow ng reports are the m ni num required:

a) Monthly Report: The Contractor shall provide a nmonthly
summary all equi pnent and sub-systens serviced during this
guarantee period to COR or Facilities Contracting O ficer
by the fifth working day after the end of each nonth. The
report shall clearly and concisely describe the services
rendered, parts replaced and repairs performed. The report
shal | prescribe anticipated future needs of the equi pnent
and Systens for preventive and predictive maintenance

b) Contractor Log: The Contractor shall maintain a separate
log entry for each item of equi pment and each sub-system of
the System The log shall list dates and tinmes of al
schedul ed, routine, and enmergency calls. Each emnergency
call shall be described with details of the nature and
causes of enmergency steps taken to rectify the situation
and specific recomendations to avoid such conditions in
the future
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3) The COR or Facility Contracting O ficer shall provide the

Facility Engineering Oficer, two (2) copies of actual reports

for eval uation.

a) The COR or Facility Contracting O ficer shall ensure copies
of these reports are entered into the Systemis officia
acqui sition docunents.

b) The Facilities Chief Engineer shall ensure copies of these
reports are entered into the Systenis official technica
as-installed docunents.

B. Work Not Included: Maintenance and repair service shall not include the
performance of any work due to inproper use, accidents, other vendor,
contractor, owner tanpering or negligence, for which the Contractor is
not directly responsi ble and does not control. The Contractor shall
i medi ately notify the COR or Facility Contracting Officer in witing
upon the discovery of these incidents. The COR or Facility Contracting
Oficer will investigate all reported incidents and render findings
concerning any Contractor’s responsibility.

---END- - -
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