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NOTE: This gui de specification covers the
requirenents for television and FMradi o signha
reception systens of various configurations.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

PART 1 GENERAL

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: This guide specification should be used in
conjunction with Section 27 05 14.00 10 CABLE
TELEVI SI ON PREM SES DI STRI BUTI ON SYSTEM whi ch

speci fies the physical cable plant.
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

1.1 REFERENCES

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
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and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

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

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)
| EEE C2 (2007; Errata 2006 & 2007; |NT 44-56 2007
I NT 47, 49, 50, 52-56 2008; |INT 57, 58,
51, 48, 59 2009) National Electrica
Saf ety Code
NATI ONAL CABLE AND TELECOVMUNI CATI ONS ASSOCI ATI ON ( NCTA)

NCTA RP (2003) NCTA Reconmended Practices for
Measurements on Cabl e Tel evi sion Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (2008; AMD 1 2008) National Electrica
Code - 2008 Edition

NFPA 780 (2007) Standard for the Installation of
Li ght ni ng Protection Systens

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)
TIA-222-G (2005; Addenda 2007; Addenda 2009)
Structural Standards for Antenna
Supporting Structures and Ant ennas
U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)
FAA AC 70/ 7460-1 (Rev K) ostruction Marking and Lighting

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

47 CFR 15 Radi o Frequency Devi ces

47 CFR 17 Construction, Mrking, and Lighting of
Ant enna Structures

47 CFR 25 Satellite Conmuni cations

47 CFR 76 Mul ti channel Video and Cabl e Tel evision
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Servi ce
UNDERWRI TERS LABORATORI ES (UL)

UL 467 (2007) Standard for G oundi ng and Bondi ng
Equi pnent

1.2 SYSTEM DESCRI PTI ON

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This guide specification is to be used to
specify reception and subsequent distribution of

of f-the-air television and FMradi o broadcast
signals. If there is a specific requirenent at the
project site (if defined in the Architect-Engineer's
Statenment of Work) for direct broadcast satellite
(DBS) reception for nultiple users, the designer
will apply current state-of-the-art design

i nformation avail able from manufacturers of this
equi prent to configure a cabling and equi prment
arrangenent to provide the required operation and
service distribution. Product-specific requirenents
shoul d be validated during the systemtesting, which
shoul d be done in accordance with the requirenments
herein, nodified as necessary to ensure a fully
functional installation.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Provide a television signal reception systemto receive radio frequency
(RF) signals available from[FMradio transmtters] [and] [tel evision
broadcast transnmitters] for transm ssion to end users via a coaxial cable
distribution system The systemshall utilize industry standard,

comrerci ally avail abl e antenna systens and solid-state el ectronic passive
and active devices to receive and distribute the RF signals to each end
user and neet the specifications and requirements listed herein. The
system shall comply with 47 CFR 15, 47 CFR 25, and 47 CFR 76. The

equi prrent used shall be designed for comercial and industri al
applications. The systemshall be designed to provide continuous
entertai nnent on a series of VHF and non-broadcast channel s sel ectabl e by
the users. UHF channel s received shall be translated to a vacant VHF or
non- br oadcast channel before distribution over the single cable

di stribution system

1.2.1 Syst em Confi guration

The system shall consist of [log-periodic or yagi antenna for off-air
signal reception,] and [passive] [and] [active] cable distribution
equi pnrent and head end equi pnent.

1.2.1.1 Head End Equi prent

The head end equi pnent shall serve as an interface between the receiving
antennas and the prem ses distribution systemto allow for signal reception
[ processing,] [and] [nodul ation,] [and] [translation to vacant channels,]
[and] [conbining signals for single cable distribution,] [and]
[anplification,] [and] [equalization].
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1.2.1.2 Prem ses Distribution System

The prem ses distribution systemshall consist of coaxial cables and user
outlets as specified in Section 27 05 14.00 10 CABLE TELEVI SI ON PREM SES
DI STRI BUTI ON SYSTEM The signal reception systemn specified herein shal
provide for hardware including [signal splitters,] [RF |line and
distribution anplifiers,] [signal equalizers,] [power supplies,] and other
anci |l I ary hardware.

1.2.1.3 Syst em Har dwar e Desi gn

System hardware shall be solid state and shall wutilize nodul ar conponents
to provide maximum flexibility, ease of nmaintenance, and ease of expansion
where practicable. Solid state and integrated circuitry containing
silicon-based materials shall be enployed to the maxi mum practicabl e
extent. Mechanical and el ectro-nechanical relays, tuning controls, and

ot her nechani cal conponents and parts shall not be used where the necessary
functions can be performed in a nore reliable manner by el ectronic
component s.

1.2.1.4 Mai nt enance Accessibility

Make parts which require periodic service or maintenance easily

accessi ble. Components in the head end equi pnment requiring tuning

adj ustments shall be externally accessible fromthe front of the equi pnent
and racks.

1.2.1.5 Configuration and Future Expansion

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

NOTE: The designer will show the building |ayout
and detail ed service requirenments identifying the
proposed or avail abl e equi pent | ocations, equipnment
closets, and user outlets. Available riser and
conduit diagrans as required, planned cable routing
noting restrictions and general requirenents that
may i npact cost of the project (i.e. plenum cable,
conduit placenment required), etc., will be supplied

The designer will show a geographi cal representation
of the area including buildings, roads, and
potential obstructions to ensure a clear path to the
broadcast stations, if used. The size and
complexity of the systemw |l determ ne the extent
to which the draw ngs should include all or part of
the above information. The equi pnent selected for
the design will be configured to support High
Definition Tel evision (HDTV) via the signal

di stribution system (if defined in the

Archi tect-Engi neer's Scope of Wrk). At a mninum
the systemw || support future inplenmentation of

I nternet access and HDTV without the need to replace
equi pnent. Conplete design infornation will be
given to allow bidders to prepare conpetitive bids

The distribution equipnment will typically be set up
for 12 or 35 channel s, dependi ng upon user
requirenents. |If additional channels are required,
the designer will specify avail abl e non-broadcast
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1

(CATV) channel s.

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

The system shal|l accombdate future expansion w th mni mum service
i nterruption.

a. The head end equi pnent shall be configured to allow adequate rack
space, power supplies, mxers, nodul ators, and conbiners for a m nimm
of twelve VHF channels.

b. The distribution equi pnent shall be configured as indicated.
Conponents in the distribution systemshall, as a mninum be capable
of distributing [12 VHF channels (2 - 6 | ow band VHF incl udi ng FM band
and 7-13 high band VHF),] [35 CATV channels (2 - W36) low, mid, high
and super band),].

2.2 Syst em Per f or mance

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: The designer will prepare a listing of
off-air stations to be included in the installation
with call letters, broadcast/cable channel, and
systemdi stribution channel. The designer will
utilize the appropriate tables for the particul ar
system proposed. The tables nunbered "la" and "Ib"
may be del eted and renunbered as required. The
results of the signal surveys conducted by the
designer will be included in TABLES la or Ib as they
apply. TABLES Ila and Ilb reflect m nimum system
performance requirenents expected at each user

i nterface.

The exact nunber of FM stations and TV channel s the
designer is specifying for the project is indicated
by the number of call letters and channels listed.

Reception and distribution of a TV channel or FM
station will not be attenpted unless the antenna

hei ght and antenna gain can be selected to deliver
at least a minus 10 dBnV signal to the anplifier
Transl ati on equi pment will be provided to convert
VHF channel broadcast frequency to a suitable unused
VHF channel, in case of co-channel or adjacent
channel interference. Were UHF channels are

avail able, they will be converted to VHF or
non- br oadcast channel s available for distribution

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

Provi de a system capabl e of receiving broadcast signals fromthe
[television off-air] [and] [FMradio] stations designated bel ow. The
designated stations naned by call letters designated below are entered in
the "USE" columm of TABLE | [a] [b] to indicate correspondence between the
channel on the cable distribution systemand the received TV channels. The
system shall deliver to all user outlets the performance specified in
TABLES Ila and I1lb.

a. Television Broadcast Stations. Programm ng received fromthe

following listed television stations shall be distributed on the cable
di stribution system
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1

1

Stati on Nane Bcast Ch. Gty Di st ance Azi mut h

[ 1] [ 1] [ 1] [ 1] [ 1]

b. FM Broadcast Stations. Progranming received fromthe follow ng
listed FMradio stations shall be distributed on the FM band of the
cabl e distribution system

Station Nane Fr equency Cty Di st ance Azi mut h
[ [ [ [ [

2.3 Syst em Confi guration

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The designer will conplete the tables to be
used and del ete those that are not needed.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

The system stations shall be configured as shown in the follow ng table(s).

TABLE | a
FOR USE W TH TELEVI SI ON OFF- Al R BROADCASTS
CABLE FREQ RANGE AVERAGE RECEI VED
CHANNEL ( MHz) USE SI GNAL STRENGTH ( dBrv)
2
[ ]
[ 1]
TABLE | b
FOR USE W TH FM RADI O STATI ONS

REQUI RED FREQ AVERAGE RECE| VED
FM CABLE CHANNEL ( MHz) USE SI GNAL STRENGTH ( dBrv)

[ 1]

2.4 User Input Interface

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Cal cul ations for signal strength must be
perforned based on the highest frequency in use in
the system generally 860 MHz in the United States,
to verify that the design will provide the m ni num
specified RF video carrier level at the farthest
outlet.

Home run systens are those in which each outl et has
its own coaxial cable fromthe outlet back to the
secondary distribution point. In this home run
system the secondary distribution points will
typically be located at the head end equi prent
location. This is typically the preferred design
approach because of the inherent sinplicity.
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However, in systens serving several floors, it
be nore effective to design a cascade
architecture. 1In this case, the secondary
di stribution points will
central point on each floor. Sone systens will
necessity, be nost appropriately designed as a
conbi nati on of home run and cascade networks,

formng a "tree and branch" structure.

may

t apped-trunk

typically be located at a

, of

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Submit system cal cul ati ons enconpassi ng the | osses and gains for the

various conmponents of the system

i ncludi ng cabl e runs.

requi red signa

strengths for each conmponent of the signa

Establish the
reception system

and verify each with respect to signha

shal

strength and quality.

| nterfaces

be according to the follow ng tables:

TABLE |1 a.
| rpedance:
RF Video Carrier Level:
M ni mum
Maxi mum

Rel ative RF Vi deo
Carrier Level:

Carrier Level

Stability:
Short-term (1 hour)
Long-term (24 hours)

Frequency range (MHz):
Frequency Response:

Peak to valleys for
syst em bandpass

Across any 6 MHz
channel referenced
to video carrier plus
200 kHz si deband
anpl i tude
Carrier to Noise
Rati o:

Cross Mbdul ati on
(NTCA Test Met hod):

Carrier to Echo Rati o:
Conposite Triple Beat:
Second Order:

Term nal |sol ation:

75 ohnms unbal anced

3 dBmv
12 dBmv

TELEVI SI ON RECEI VER | NPUT | NTERFACE

Wthin 3 dB to adjacent channe

Al l

Wthin 0.5 dB maxi mum
Wthin 2.0 dB maxi mum

54-300 ntHz

Plus or mnus 3 dB

Plus or mnus 1 dB

Greater than or equal

Less than m nus 50 dB

Greater than 40 dB

Less than minus 53 dB

Less than m nus 60 dB

SECTION 27 41 16.00 10 Page 9
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1.

1.

TABLE Ila. TELEVI SI ON RECEI VER | NPUT | NTERFACE

M ni mum TV- TV 25 dB

M ni mum TV- FM 35 dB
Hum Modul ati on
(maxi mum : 2 percent (equivalent to mnus 40 dB

si debands)
TABLE 11 b. FM RECEI VER | NPUT | NTERFACE

| npedance: 75 ohms unbal anced
RF Carrier Level: 13 to 17 dB bel ow video carrier |evel

RF Carrier Level

St abi

Short-term (1 hour)
Long-term (24 hours)

lity:
Wthin 0.5 dB maxi num
Wthin 2.0 dB maxi num

Frequency Range: 88 to 108 MHz

Frequency Response:

Carri

frequency range

er to Noise

Rati o: More than 24 dB

Term nal |sol ation
(FMTV): More than 35 dB

2.5 Det ai | Draw ngs

Subm t detail

materi al ,

demonstrate that the system has been coordi nated and will

Wthin 0.75 dB over the specified

drawi ngs consisting of a conplete list of equiprment and

i ncludi ng manufacturer's descriptive and technical literature,
performance charts and curves, catalog cuts, and installation
instructions. Detail drawi ngs shall contain conplete wiring and schematic
equi prent | ayout and anchorage, and other details required to

di agr ans,
as a unit.
3  SUBM TTALS

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept

to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

SECTION 27 41 16.00 10 Page 10
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For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detai | Draw ngs
System desi gn drawi ngs conformng to NCTA RP.
SD- 03 Product Data
Spare Parts
Spare parts data, as specified.
Testing
Test procedures and plans, [30] [__ ] days prior to proposed
test date. The plan shall conformto NCTA RP and other applicable
codes, regul ations, and manufacturer requirenments. The plan shall
i ncl ude proposed met hods of docunenting test results.
SD- 05 Design Data
System Cal cul ati ons

System cal cul ati ons, [45] |
installation start date.

] days prior to proposed

SD-06 Test Reports
Testi ng
Test reports in booklet formshowing field tests performed to
adj ust each conponent and acceptance tests perforned to prove

conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
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shall indicate the final position of the controls.
SD-10 Operation and Mai ntenance Data
Si gnal Reception System

[Six] [ ] copies of each manufacturer's operati on nmanua
outlining the step-by-step procedures required for systemstartup
operation and shutdown. The manual shall include equi prent | ayout
and schematics of sinplified wiring and control diagrans of the
systemas installed, the nanufacturer's name, nodel nunber, and a
brief description of equi pnent and conponents and their basic
operating features. [Six] [___ ] copies of the nmaintenance
manual |isting routine nmaintenance procedures, possible breakdowns
and repairs, and troubl eshooting guides. The nmanual shall include
equi pnent | ayout and schenmatics and sinplified wiring and contro
di agrans of the systemas installed.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Del i ver equi pnent in original packages with | abels intact and
identification clearly marked. Protect equi pnent and conponents fromthe
weat her, humidity and tenperature variations, dirt and dust, and other
cont am nant s.

1.5 ENVI RONMVENTAL REQUI REMENTS
Syst em conponents | ocated inside buildings shall conformto the specified
performance when subjected to any conbinati on of the follow ng
envi ronment al conditions:
Tenperature: At 4 to 38 degrees C 40 to 100 degrees F
Rel ative humdity: FromO to 95 percent (no water condensation).
1.6 SPARE PARTS
Subnmit spare parts data for each different itemof material and equi pnent
specified, after approval of the detail drawings and not later than [__ ]
nonths prior to the date of beneficial occupancy. The data shall include a
suggested |ist of spare parts and supplies, with current unit prices and
source of supply.
PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT
Provide materials and equi pnment which are standard products of a
manuf acturer regularly engaged in the manufacture of such products and that
are the manufacturer's latest standard design in satisfactory use for at
| east 2 years prior to bid opening.

2.1.1 Identical ltemns

Itenms of the sanme classification shall be identical. This requirenent
i ncl udes equi prrent, nodul es, assenblies, parts, and conponents.
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2.

1.2 Nanepl at es

Each nmaj or conponent of equi pnent shall have the manufacturer's name,
address, nodel and catal og nunber, and serial nunber on a plate secured to
the equi prment.

.2 ANTENNAS

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: For VHF, UHF, and FM antennas only, the

desi gner may choose to use a separate antenna for
each channel, or to conbine several channels in one
recei ving antenna to provide greater econony.
Conbi ni ng of channel s on one antenna shoul d not be
attenpted unless there is anple signal strength to
enabl e one antenna to receive sufficient signal from
mul tiple sources to drive nultiple head end inputs.
Reliability may suffer to sonme degree if one antenna

is used for nore than one channel
EIE IR R R R R I I I I IR S I I I I R R b I I IR R R I R I I R I S I I I I I R b I S I b R b b I b I b I b I b b b b I I I b I b I

Antenna shall be cut-to-channel or broadband npbdel designed for heavy duty
comrerci al use, as shown.

.2.1 Of-Ar Tel evision Antenna

.2.1.1 Mechani cal Specifications

Crossarns shall be high-strength alum num all oy, seam ess, with ends

seal ed. Elenents shall be high-strength alum numalloy tubing, 10 mr 3/8
inch dianeter, 635.0 micronmeters 0.025 inch wall thickness. Antenna shal
be rated for an operational/survival wind velocity of 160.9 km h 100 nph
with no ice. Antenna shall be conpletely weatherproofed. Al um num shal
have an electrically conductive anti-corrosion (anodized) finish. Mtals
for installation and nounting shall be high-strength non-corrosive type.
No drilling shall be required for installation. Antenna cable connector
shall be a built-in, 75 ohm anodi zed brass, type F-61 connector.

.2.1.2 El ectrical Specifications

Antenna used for television off-air reception shall be yagi or |og-periodic

type. Antenna shall, as a mnimum conformto the follow ng specifications:
a. Gain Front-to-Back: 8 dB
b. Ratio: 18
c. CQutput I|npedance: 75 plus or mnus 2 ohns unbal anced
d. Maxi mum VSWR 1.5:1
e. Frequency Range: [WVHF] [, FM [, UHF] [___ ]

.2.2 O f-Air FM Ant enna

Ant enna used for FM broadcast reception shall be [incorporated in the
broadband | og-periodic] [a separate omi-directional] [a separate
directional] antenna. Antenna shall be designed for comercial application
and shall be conpletely weather and corrosion resistant. Electrica
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characteristics shall be as specified for television off-air antenna with
the exception of gain, which shall be 2 dBi mninmumfor omi-directional or
7 dBi mninmumfor separate directional and broadband ant ennas.

2.2.3 Ant enna Support Tower

Desi gn antenna support tower to Tl A-222-C specifications and adhering to
FAA AC 70/ 7460-1 and 47 CFR 17 requirenments. Provide appropriate of f-set
ant enna-t ower mounts and downl ead cabl e supports.

2.2. 4 Transni ssi on Line

Transmi ssion |ine connecting antenna and head end equi pnent shall be
RG 6/ U, quad shield coaxial cable.

2.3 HEAD END EQUI PMENT
2.3.1 Cener a

The head end shall utilize conditioning and transm ssion conponents as
speci fied and shown for receiving off-air television and FM si gnals and
interfacing themw th the prem ses distribution system Coaxial downl ead
of off-air antenna shall be provided with preanplification as required to
supply the proper signal |evel input required by the head end equi pnent.
Furni sh and install equiprment required to collect, condition, convert, and
distribute signals fromthe above sources for progranmm ng.

2.3.2 Of-Ar Reception
2.3.2.1 Coaxi al Downl ead Preanplifier

Preanmplifier shall be [single channel] [broadband] type. Preanplifier
shal | be enclosed in a weat herproof housing with a universal bracket.
Appropriate power supply and power inserter shall be provided to power the
preanplifier through the coaxi al downl ead cable. Lightning protection shal
be inherent in the preanplifier design. Preanplifier shall, as a mninum
conformto the foll ow ng specifications:

a. Frequency Response: Plus or mnus 0.75 dB
b. M ninumlnput: M nus 20 dBnV

c. Return Loss: 14 dB

d. | npedance: 75 ohns

e. Maxi mum Noi se
f. Figure: VHF 6.5 dB
g. UHF 7.5 dB
2.3.2.2 Channel M xers (Nonadj acent)
Channel mixers shall, as a minimm conformto the follow ng specifications:

I nsertion Loss
(Maxi nrum 54-216 MHz): 2.5 dB
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Return Loss: 14 dB
Qut - of -Band Rejection: 12 dB
| npedance: 75 ohns
2.3.2.3 Processors
Provide a processor for each channel translation specified. Processors for
channel translation shall, as a mnimum conformto the follow ng
speci fications:

Bandwi dt h: 6 VHz

| mpedance (i nput
and out put): 75 ohns

Return Loss
(within 6 MLz

bandwi dt h) : 16 dB

Max. Noise Figure

(at maxi nrum gai n): 10 dB

I nput Level Range: VHF minus 20 to plus 30 dBnV

UHF m nus 20 to plus 25 dBnV
Qut put Level Range: 50 to 60 dBmvV
Carrier to Noise
Ratio (with plus
10 dBnV input): 57 dB

AGC Regul ati on: Plus or minus 1 dB output variation for rated
i nput level range variation

Frequency Stability: Plus or minus 10 KHz over operati onal

t enperat ure range

Spurious CQutput: 60 dB bel ow video carrier with video carrier
output level at plus 60 dBnV and audio carrier level at plus 45
dBnv.

Adj acent Channel
Rej ect i on: Equal to or greater than 60 dB

2.3.2.4 Br oadband Amplifier

Br oadband anplifier shall, as a mninum conformto the follow ng
speci fications:
Frequency Range: [ 54-108, 174-220] [54-220] MHz
Frequency Response
(across bandpass): Plus or ninus 1.0 dB
| mpedance: 75 ohns

Maxi mum Noi se Fi gure: 10 dB
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Return Loss: 16 dB

2.3.2.5 Si ngl e Channel Anplifier

Singl e channel anplifier shall, as a mninum conformto the follow ng
speci fications:

Frequency Range: 6 MHz for channel specified

Frequency Response: Plus or ninus 0.5 dB

| npedance: 75 ohms

Return Loss: 14 dB

Maxi mum Noi se Fi gure: 10 dB

AGC Regul ati on: Plus or minus 1 dB output variation for rated

i nput | evel range

Skirt Rejection: M nus 26 dB at plus or minus 9 Mz from channe
center

2.3.3 Conbi ni ng Net wor k

A signal -conbi ni ng network (m xer) shall be provided to conbine the [ VHF]
[and FM broadcast band network] into a single broadband signal. Conbining
network shall have an output test point, [m xer output step attenuator] [,
dual pilot insertion network,] and renovable m xer-to-trunk junper
Conbi ni ng network shall be [rack] [wall] nounted with the associ ated head
end equi pnent and shall, as a nminimm conformto the follow ng

speci fications:

Band pass: As specified for system perfornance
Fl at ness over

any 6 MHz segment: Plus or mnus 0.1 dB

Fl at ness 54 - 216 MHz: Plus or minus 0.5 dB

Maxi mum I nsertion Loss: 2.5 dB

Channel | nput

to Trunk Qutput: 15 dB

Channel | nput

to M xer Qutput 13 dB

Test Point (Iloss

fromtrunk output): 20 dB

Return Loss: 16 dB on channel s enpl oyed

| sol ati on between any
two inputs: 30 dB

| npedance, | nput
and Qutput: 75 ohns
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2.3.4 FM Syst em
The FM system shall, as a mninum conformto the follow ng specifications:
2.3.4.1 System Speci fi cations

| npedance, | nput

and Qutput: 75 ohns
Qut put Level : Pl us 36 dBnmV
Fr equency: 88 - 108 MHz
Spuri ous: Greater than 60 dB bel ow signal |evel
Hum and Noi se: Greater than 60 dB bel ow rated out put
Gsci |l | at or Har noni cs: Greater than 60 dB bel ow rated out put

2.3.4.2 RF Mbdul e

One RF processor nodul e shall be provided for each station in the FM
broadcast band |isted under system perfornance in paragraph SYSTEM
DESCRI PTI ON. RF nodul e shall, as a minimm conformto the follow ng
speci fications:

Fr equency: 88 - 108 MHz in or out as required

Qut put Level - Modul e: Pl us 52 dBmVvV

Qut put Level Control: Plus or minus 10 dB

Stability: 0. 005 percent, crystal

Limting: 20 microvolts (mnus 3 dB point)
Sensitivity: 3 mcrovolts for 30 dB quieting

| nput Level : M n. 40 microvol nonaural and 60 microvol stereo

| mage Rej ecti on: 90 dB
Passband: 200 kHz

Sel ectivity: Under plus or mnus 150 kHz at 30 dB down
Under plus or minus 250 kHz at 50 dB down

2.4  EQU PMENT RACK

2.4.1 Free Standi ng Qpen Frane

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: The designer will select the appropriate
equi prent mounting approach and will show a | ayout

to accommpdate all system conmponents at the head end.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Free standi ng open franme equi prrent rack shall be [wel ded steel] [al um nuni
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relay rack with uprights to nount equi pnent [482 mr 19 inches] [584 mr 23
inches] wide. Uprights shall be 76 mr 3 inch deep channel, 32 mr 1-1/4
inches wide, drilled and tapped 12-24 in a 13 mr 1/2 inch pattern. Rack
shal |l be provided with a standard top crossnenber, and predrilled base
plate to allow floor fastening. Rack shall be 2134 mr 7 feet in height and
[clear coated] [painted]. Color shall be the manufacturer's standard.

2.4.2 Wal | Mounted Open Frane

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete hinge requirenment when not needed.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Wal | mounted open frane equi pnent rack shall be [steel] [alum nun relay
rack with uprights to nount equi pnent [482 mr 19 inches] [584 mr 23 inches]
wi de and standoff brackets for wall nmounting. Standoff brackets shall be
of sufficient length for a [152 mr 6 inch] [__ | ] clearance between rack
and wall. Uprights shall be drilled and tapped 12-24 in a 13 mr 1/2 inch
pattern. Rack shall be hinged. Rack shall be [clear coated] [painted].
Col or shall be the manufacturer's standard.

2.4.3 Cabi net

Equi prent rack cabinet shall be free standing steel enclosure with side
panel s, [acrylic plastic] [perforated] [louvered] [netal] front doors,
[perforated] [louvered] metal rear doors, depth-adjustable front and rear
mounting rails, and [solid] [louvered] top. Cabinet shall nount equipnment [
482 mr 19 inches] [584 mm 23 inches] wide. Cabinet shall be 1829 mr 72

i nches high and 762 mr 30 i nches deep and shall be provided with [l eveling
feet] [wheels]. Cabinet exterior shall be [painted] [clear coated]. Color
shal | be the manufacturer's standard.

2.4.4 Cabl e Gui de

Cabl e gui de shall be specifically manufactured for the purpose of routing
cables and wires horizontally and vertically on the supplied equi pnent
racks. Cabl e guide shall consist of ring or bracket-1ike devices nounted
on rack panels for horizontal use or individually munted for vertica
use. Cable guide shall be nmounted to rack using screws and/or nuts and

| ockwashers.

2.5 EQUI PMENT BACKBQOARD

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: \When equi prent backboards are used in the
system the designer will |ocate and dinension the
backboards on the draw ngs.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Equi prent backboard, where shown, shall be Type ACX pl ywood coated on both
sides with at |east two coats of insulating varnish, sized and | ocated as
shown.

2.6 PREM SES DI STRI BUTI ON SYSTEM

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: The designer will coordinate requirenments for
conbiners, splitters, anplifiers, and other
ancillary conponents required in the design with
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SECTI ON 27 05 14.00 10 CABLE TELEVI SI ON PREM SES
DI STRI BUTI ON SYSTEM

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

2.6.1 Cener a

The coaxial cabling fromoutlets to the head end equi pnment | ocation

shall be installed in accordance with SECTION 27 05 14.00 10 CABLE
TELEVI SI ON PREM SES DI STRI BUTI ON SYSTEM  Coor di nat e conponents required by
this section in order to ensure satisfactory operation of the installed
system

2.6.2 Di stribution Amplifier

Distribution amplification shall be provided as required to deliver the

m ni mum si gnal paraneters specified in paragraph SYSTEM DESCRI PTI ON and
TABLES Ila and Ilb to user interfaces. Distribution anplifier shall be
desi gned for heavy duty commercial and industrial applications. As a

m ninum anplifier shall be contained in a wall-nountable steel or aluni num
housi ng, vented or finned for convection cooling. Anplifier cable ports
shall be "F" type. External RF test points shall be provided to nonitor
signals without opening the housing. Anplifier may be powered through the
cable or by a 120 Vac, 60 Hz source. Surge protection nodule shall be
provi ded on outside cable entry ports. Cable powered anplifier shall be
capabl e of passing a maxi nrum of 10 anperes through cable ports without
damage. The individual conponents, anplifiers, filters, splitters, pads,
equal i zers and automatic level control circuitry shall be nodular in
construction and shall plug into the main RF chassis.

2.6.3 Signal Distribution System Power Supply

The signal distribution system power supply required for cable powered
amplifiers shall be 100 percent plug-in nodul ar construction and shal
include lightning surge, short circuit, and overload protection. Circuitry
shall be fully protected by circuit breakers. Power supply shall be
standby type with sealed batteries supplied. Power supply shall be housed
in a fully weatherproofed steel cabinet, and shall, as a m ninmum conform
to the follow ng specifications:

| nput Vol t age: 95-130 Vac, 60 Hz

Qut put Vol t age: 30 or 60 Vac as required by anplifier

Qut put Current: 12 anperes @30 or 60 Vac

Li ne Regul ati on: Plus or mnus 2 percent, 95 - 130 Vac
Local Regul ati on: Plus or minus 2 percent, 1/3 of full |oad
Noi se Level : Less than 48 dB at 300 mr 1 foot distance

PART 3 EXECUTI ON
3.1 EXAM NATI ON
After becoming familiar with the details of the work and working

conditions, verify dinmensions in the field, and advise the Contracting
O ficer of any discrepancies before performng the work.

SECTION 27 41 16.00 10 Page 19



.2 | NSTALLATI ON

For interior installations conply with NFPA 70. For exterior installations
comply with | EEE C2, NFPA 70, and NFPA 780. System conponents shall be
installed and tested in accordance with the manufacturer's specifications
and recomendat i ons.

2.1 Head End Equi prent

Locate the conponents conprising the head end equi pnent as shown.
Groundi ng of the systemshall conmply with NFPA 70. Rack nmounted head end
equi pnrent shall be nounted at | east 900 mr 36 inches fromany wall. Head
end equi pnent shall be aligned to neet system performance and

manuf acturer's requirenents.

. 2.2 Distribution System

Configure the distribution systemconponents in a manner consistent wth
the manufacturer's specifications. The distribution system configuration
and pl acenent shall conformto avail able cable routing and proposed

equi prrent | ocati ons as shown.

. 2.3 Conponent s

Locate anplifiers, conbiners, splitters, and power supplies in a secured
area on the specified equi pment backboard or rack nmounted as shown.

. 2.4 Tower

Install tower in accordance with the manufacturer's instructions. |nspect
tower parts upon receipt. Menbers which sustain damage either in shipnent
or in construction shall be replaced i medi ately.

. 2.5 Ant enna

Install antenna in accordance with the manufacturer's instructions. Exact
antenna alignment to receive the maxi mum signal |evel and quality is the
responsibility of the Contractor. Antenna downl ead cabl e shall be
supported at intervals of not nore than 1 m 3 feet.

.3 GROUNDI NG

Perform grounding in accordance with applicable portions of NFPA 70,

NFPA 780, | EEE C2, UL 467 and TI A-222-C. Maximumresi stance to ground at
the connection point for system conponents shall be 25 ohms. G ounding
conductor shall be mninmum No. 6 AWG solid copper. Existing tower, if
utilized, shall be made to conformto the above requirenents. System
conponents shall have a direct connection to ground. Each cable shall be
grounded at the point of building entry with a grounding bl ock or shall be
equi pped with a surge protector to dissipate electrical surges. G ounding
bl ock shall be directly connected to a driven ground. Head end equi pnent
shal | be equi pped with surge protection by either inherent design or
external device. Unless otherw se specified, Iightning and transient surge
protection shall be provided in accordance with NFPA 780.

.4 FI ELD TRAI NI NG

Conduct training courses for operating and mai ntenance staff designated by
the Governnment. The training course will be given at the installation
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during normal working hours for a total of [ | ] hours for [ ]
persons and shall start after the systemis functionally conpleted but
prior to final acceptance tests. The field instructions shall cover all of
the itens contained in the approved operation and mai ntenance nanual s, as
wel | as denonstrations of routine maintenance operations. Notify the
CGovernment at |east 14 days prior to start of the training courses.

.5 TESTI NG

Notify the Contracting Officer [30] [__ ] days before the systemis ready
for acceptance tests. Acceptance tests shall not be conducted until the
system has experienced [60] [90] days of satisfactory operation, the |ast
20 days of which shall have been with no conponent failures. Perform
acceptance tests in accordance with the approved Test Plan, conforming to
NCTA RP, and conducted in the presence of the Governnent. Provide
instrunments, personnel, and transportation required for the tests.

.5.1 Cabl e Testing

After installation of the cable and before connection to system conponents,
test each cable section using a tine domain reflectoneter (TDR) to
determ ne shorts, open, kinks, and other inpedance discontinuities and
their locations. Cable sections showi ng adverse inpedance discontinuities
(defined as greater than 6 dB | oss) shall be replaced at the Contractor's
expense. There shall be no cable splices between system conponents unl ess
approved by the Governnent.

.5.2 System Testi ng

Conduct an end-to-end systemtest to determne if the system perfornmance
requi rements have been net. Tests shall also be perforned on randomy

sel ected equi pnent, conponents, and nodul es selected at the time of testing
by the Government, to determine if the systemneets the specified
requirements. Deficient portions of the systemshall be repaired and
retested at the Contractor's expense.

-- End of Section --
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