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NOTE: This gui de specification covers the

requi renents for stand-al one 1-way FMradio contro
systens. The control schene consists of one-way
control of equiprment (i.e., there is no feedback to
the control panel).

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

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

Comrent 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 subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

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

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,
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
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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.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI INCITS 154 (1988; R 2004) Information Technol ogy
O fice Machi nes and Supplies -
Al phanuneri c Machi nes- Keyboard Arrangenent
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C62.41.1 (2002; R 2008) Guide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits
| EEE C62.41.2 (2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)

NFPA 780 (2008) Standard for the Installation of
Li ght ni ng Protection Systens

U. S. DEPARTMENT OF AGRI CULTURE (USDA)
RUS Bul | 345-50 (1979) Trunk Carrier Systens (PE-60)

RUS Bul | 345-83 (1979; Rev COct 1982) Gas Tube Surge
Arrestors (PE-80)

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
.2 SYSTEM DESCRI PTI ON
.2.1  Ceneral
Provide a 1-way FMradio control systemfor controlling equi prent
consi sting of status display and control panel, command generator,

transmtter, comunication |inks between the antenna and transmitter,
conmuni cation |ink between comand generator and transmtter, antenna
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system radio switches, comunication |inks surge and overvoltage
protection, and power |ine surge protection. Conmputing devices, as defined
in 47 CFR 15, shall be certified to conply with the requirenents for d ass
A conputing devices and | abeled as set forth in 47 CFR 15.

1.2.2 El ectrical Requirenents

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Designer nust show el ectrical details for
power sour ces.

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

The equi pnent shall operate froma voltage source as shown, plus or mnus
10 percent, and 60 Hz, plus or mnus 2 percent.

1.2.3 Power Line Surge Protection

Equi pnrent connected to ac circuits shall be protected from power |ine
surges. Equi pnent shall neet the requirenments of | EEE C62.41.1 and
| EEE C62.41.2. Fuses shall not be used for surge protection.

1.2.4 Conmuni cati ons Links Surge Protection

Conmruni cati ons equi pnent shall be protected agai nst surges induced on any
conmuni cations link. Cables and conductors which serve as conmuni cations

i nks shall have surge protection circuits installed at each end that neet
RUS Bul | 345-50 requirenents. Additional triple electrode gas surge
protectors neeting the requirenents of RUS Bull 345-83 shall be provided on
each pair of conductors within 900 nr 3 feet of the building cable entrance.

1.2.5 Conmruni cati ons Li nks Overvol tage Protection

Conmruni cati ons equi pnent shall be protected agai nst overvol tage on al
communi cations links. Cables and conductors which serve as communications
i nks shall have overvoltage protection for voltage up to 480 Vac rns, 60
Hz installed. Instrunent fuses or fusible resistors are acceptable for
this application.

1.3 DELI VERY OF TECHNI CAL DATA

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

NOTE: The acquisition of all technical data, data
bases and conputer software itens that are
identified herein will be acconplished strictly in
accordance with the Federal Acquisition Regulation
(FAR) and the Departnent of Defense Acquisition
Regul ati on Suppl enent (DFARS). Those regul ations as
well as the Arnmy and Corps of Engi neers

i mpl ement ations thereof should also be consulted to
ensure that a delivery of critical itens of

technical data is not inadvertently |ost.

Specifically, the Rights in Technical Data and
Conmput er Software C ause, DFARS 52.227-7013, and the
Data Requirenments C ause, DFARS 52.227-7031, as well
as any requisite software |icensing agreenents wl|l
be made a part of the CONTRACT CLAUSES or SPECI AL
CONTRACT REQUI REMENTS of the contract. In addition
the appropriate DD Form 1423 Contract Data
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Requirements List, will be filled out for each

di stinct deliverable data item and nade a part of
the contract. Were necessary, a DD Form 1664, Data
Item Description, shall be used to explain and nore
fully identify the data itens listed on the DD Form
1423.

It is to be noted that all of these clauses and
forns are required to assure the delivery of the
data in question and that such data is obtained with
the requisite rights to use by the Governnent.
Include with the request for proposals a conpleted
DD Form 1423, Contract Data Requirenments Lists.

This formis essential to obtain delivery of al
docunentation. Each deliverable will be clearly
specified, both description and quantity being
required. Include a paynent schedule in the SPECI AL
CONTRACT REQUI REMENTS with the request for

proposals. This paynent schedule will define
paynment milestones and percentages at specific tines
during the contract period.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Itens of technical data which are specifically identified in this
specification shall be delivered in accordance with the CONTRACT CLAUSES,
SPECI AL CONTRACT REQUI REMENTS, and the Contract Data Requirements List, DD
Form 1423, which is attached to and made a part of this contract.
Techni cal data submtted shall be coordinated with the requirenments of
Section [~ ]. Al data delivered shall be identified by reference to
the particul ar specification paragraph against which it is furnished.
. 3.1 Group | Techni cal Data Package
.3.1.1 Syst em Dr awi ng
The data package shall include the foll ow ng:

a. Data transm ssion system bl ock di agram

b. Radio systeminstallation, block diagrams, and wiring diagrans.

c. Radio system physical |ayout and schemati cs.

d. Details of connections to power sources, including grounding.

e. Details of surge protection device installations.

f. Details of cable splicing and connector installation

.3.1.2 Equi prent Dat a

A conpl ete data package shall be delivered for all materials, including
field and system equi pnent.

.3.1.3 Data Transmi ssion System Descriptions and Anal yses
The data package shall include complete system descriptions, analyses, and

cal cul ations used in sizing equi pment required. Descriptions and
cal cul ations shall show how the equi pnent will operate as a systemto neet
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the performance specified.

1.3.1.4 System Overall Reliability Cal culation

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

NOTE: Insert section nunber and title for the UMCS
speci fication.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

The data package shall include all nmanufacturers' reliability data and
calculation required to show conpliance with the reliability specified in
Section [~ ]. The calculation shall be prepared using Section [__ ]

as a guide. The calculations shall be based on the configuration specified
in Section |

1.3.1.5 Certifications

Al'l specified manufacturer's certifications shall be included with the data
package.

1.3.2 Group Il Techni cal Data Package
The Group Il technical data package is specified in Section |

1.3.3 Goup Il Technical Data Package

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

NOTE: Insert section nunber and title for the
speci fication.
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The Goup Il technical data package shall consist of factory testing
data. Prepare a test plan and test procedures in accordance with Section
[ ] for the factory test. The test plan shall describe the applicable

tests to be perfornmed, and other pertinent information such as specialized
test equiprment required, length of factory test, and | ocation of the
factory test. The procedures shall explain in detail, step-by-step,
actions and expected results to denmponstrate conpliance with the
requirenents of this specification, and the nmethods for simulating the
necessary conditions of operation to denonstrate performance of the
system Deliver the test plan for the factory test to the Governnent.
After receipt of witten approval of the test plan, deliver the factory
test procedures to the Governnent for approval. After receipt of witten
approval of the factory test procedures, the Contractor may schedul e the
factory test.

1.3.4 Group |V Techni cal Data Package

1.3.4.1 Performance Verification and Endurance Testing Data

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Insert section nunber and title for the
speci fication.

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

Prepare a test plan and test procedures in accordance with Section [__ ]
for the performance verification test and endurance test. The test plan
shal | describe the applicable tests to be perfornmed, and other pertinent

i nformati on such as specialized test equi pnment required, and |ength of
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performance verification test. The test procedures shall explain in
detail, step-by-step actions and expected results to denonstrate conpliance
with the requirenent of this specification. Deliver test plans for the
performance verification test and endurance test to the Governnent. After
recei pt of witten approval of the test plans, deliver the perfornmance
verification test and endurance test procedures for approval. Witten
approval by the Governnent of the performance verification test procedures
shal | be one of the prerequisites for conmmrencing the performance
verification test as specified.

1.3.4.2 Operation and Mai ntenance Data

A draft copy of the operation and mai ntenance data, in manual format, as
specified for the Group V technical data package, shall be delivered to the
Covernment prior to beginning the performance verification test for use
during site testing.

1.3.4.3 Trai ning Data

Lesson plans and training data, in manual format, for the training phases,
including type of training to be provided, with a list of reference
material, shall be delivered for approval

1.3.5 Group V Techni cal Data Package

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Unless the installation has a specific
requi renent, specify two copies of all manuals,
except for the Qperator's Manual, which should be
specified to be six copies.

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

The Group V technical data package consists of the operation and

mai nt enance data, in manual format. Final copies of the manuals, bound in
har dback, | oose-I|eaf binders, shall be delivered to the Government within
30 days after conpleting the endurance test. The draft copy used during
site testing shall be updated with any changes required prior to fina
delivery of the manuals. Each manual's contents shall be identified on the
cover. The manual s shall include the nanes, addresses, and tel ephone
nunbers of each subcontractor installing equipnment and systens, and of the
nearest service representative for each item of equi pnment and each system
The manual s shall have a table of contents and tab sheets. Tab sheets
shal | be placed at the begi nning of each chapter or section and at the

begi nni ng of each appendi x. The final copies delivered after conpletion of

the endurance test shall include all nodifications made during
installation, checkout, and acceptance. Manuals delivered shall include:
a. Functional Design Manual: [two] [___ ] copies.
b. Hardware Manual: [two] [___ ] copies.
c. Operator's Manual: [six] [____ ] copies.
d. Mintenance Manual: [two] [__ ] copies.

1.3.5.1 Functi onal Design Manua

The functional design manual shall identify the operational requirenents
for the data transm ssion system and explain the theory of operation,
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desi gn phil osophy, and specific functions. A description of hardware
functions, interfaces, and requirenents shall be included for all system
oper ati ng nodes.
.3.5.2 Har dwar e Manua
A manual describing all equipnent furnished, including:
a. GCeneral description and specifications.
b. Installation and checkout procedures.
c. Equipnent electrical schematics and | ayout draw ngs.
d. Data transm ssion system schemati cs.
e. Alignnent and calibration procedures.
f. Manufacturer's repair parts list indicating sources of supply.
g. Interface definition.

.3.5.3 Qperator's Manua

The operator's manual shall fully explain all procedures and instructions
for operation of the system

.3.5.4 Mai nt enance Manua

The nmai ntenance manual shall include descriptions of maintenance for al
equi prent i ncludi ng i nspection, calibration, periodic preventative

mai nt enance, fault diagnosis, and repair or replacenment of defective
conponent s.

.4 ENVI RONMVENTAL REQUI REMENTS

Equi pment to be utilized indoors shall be rated for continuous operation
under anbi ent environmental conditions of 1.7 to 48.9 degrees C 35 to 120
degrees F dry bulb and 10 to 95 percent relative hum dity, noncondensing.
Al'l other equipnment shall be rated for continuous operation under the
anbi ent environnmental tenperature, pressure, humidity, and vibration
conditions specified or normally encountered for the installed |ocation.

PART 2 PRODUCTS

1 RADI O FREQUENCY COVMUNI CATI ON EQUI PMENT ( RFCE)

1.1 Gover nirent - Fur ni shed

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Designer nust identify Government furnished
RFCE

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

The Governnent will provide RFCE as indicated. Al CGovernnent-furnished
RFCE shall be tested to assure that the equipment is in calibration and
functioning correctly. Mdifications to the Contractor's system shall be
nmade to be conpatible with the Government-furni shed RFCE
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2.

1.2 Contractor Furni shed

All RFCE not shown as Governnent-furni shed shall be furnished and install ed
by the Contractor.

.2 STATUS DI SPLAY AND CONTROL PANEL

The control panel shall be a programmabl e m croprocessor based controller.
The controller may be an external host computer. A mininumof 5 separate
control groups shall be inplenmented. Each group shall be scheduled as a
function of tinme-of-day, day-of-week, holiday, external sensing (e.g.,

demand neter), and nmanual control. A video nonitor and keyboard shall be
provi ded for changi ng program configuration. The keyboard shall include a
64-character standard ASCI| character set in accordance with ANSI | NCI TS 154.

.3 COMVAND GENERATOR

Conmand generator shall accept conmands fromthe control panel and generate
the control signals necessary to operate radio switches over the radio
channel . The generator shall contain a digital tone synthesizer, and
station control over communication links to the transmtter.

.4 TRANSM TTER

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Director of Information Managenent
coordi nati on nmust be achi eved and appropriate
frequency assignnent granted by the installation.

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

A continuous duty VHF transnitter shall be provided to transnit at a
frequency of [136-174 MHz] [__ ]. RF output inpedance shall be 50 ohms.
The conducted spurious harnonic em ssions shall be | ess than m nus 75 dB.
Frequency stability shall be a maxi num of 0.0005 percent over the operating
tenmperature range. Modul ati on deviation shall be adjustable to plus or
mnus 5 KHz. FM hum and noi se shall be less than nminus 60 dB. The

transm tter shall be designed to nmaintain a minimumfield strength of 30

m crovolts per neter at any point in the coverage area during

transm ssion. The Contractor has the option of using renpte signa
repeaters to ensure sufficient field strength to control all radio
switches. Wien nmultiple transnitters are used to control radio swtches of
a particular group, circuitry shall be incorporated to conpensate for the
transm ssi on del ay over the comrunication links to the renpte transmitter.
A redundant transmitter shall be provided to assume the functions of the
primary transmitter in the event of transmitter failure. Circuitry shal

be provided to detect transmitter failure and automatically switch over to
the redundant transmitter.

.5 ANTENNA SYSTEM

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: The desi gner nust show the topography on the
dr awi ngs.

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

Antenna systemshall utilize vertical polarization antennas, conmunication
i nks between transmitters and antennas, and mat chi ng networks as needed
for the proper coverage. Antenna shall be either omi-directional or
shaped coverage as determ ned fromthe topography. The antennas shall be
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capabl e of withstanding the environnental conditions of [201.2] [ ]
kml hour [125] [__ ] mph wind and [13] [__ ] mw [1/2] [ i
radial ice without failure. The antenna system shall be selected by the
Contractor to neet the requirenents as determ ned fromthe topography.

Li ghtning protection shall conply w th NFPA 780.

.5.1 Groundi ng Conduct or
Ant enna groundi ng conductors shall be m ninum 32-strand, No. 17 AWG copper.
.5.2 G ound Rods

Ground rods shall be as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM

.5.3 Conmmuni cati on Li nks

Transm ssion line between the transmitter and the antenna shall be 50 ohm

i npedance, foamdielectric rated for the transmitter output power. M ninmum
requi renent shall be RG8/U foamdielectric. For lengths in excess of 15
50 feet, transmi ssion line shall be of the corrugated copper outer sheath
type with either foamor air dielectric.

.6 RADI O SW TCH

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Designer nust show | ocation of equipment to
be controll ed.

The desi gner nmust show power wiring details, and
voltage for each type of radio switch installation.
Standard radio switch voltages are 24, 120, and
208- 240 volts.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

A mcroprocessor based radio switch shall be provided to control equi prent
as shown. Mbodul ation technique shall be direct FM The codi ng capacity
shal |l be at |east 256 discrete addresses. The radio switch shall
incorporate a 15 mnute plus or mnus 20 percent tiner and restore the
controll ed service when the tine out period has el apsed and anot her si gnal
is not received. The radio switch shall operate on the voltage source as
shown. Contact life of the relay shall be at |east 100,000 operations at

the rated load. The radio switch shall incorporate a narrow band FM
super het erodyne receiver that operates at a frequency of [136-174 MHz]
[ ]. The sensitivity shall be such that 20 mi crovolts per neter field

strength | evel shall cause relay operation. The radio switch shall contain
an internal antenna. Selectivity shall be at |east 50 dB down fromcarrier
reference at plus or mnus 25 KHz. Spurious and inmage rejection shall be
at least 40 dB. Frequency stability shall be plus or ninus 0.002 percent
over the range specified in the paragraph Environmental Requirenents.

.7  CONDUIT
Conduit as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and

Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND and as
shown shall be furnished.
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2.8 ENCLOSURES

Encl osures shall conformto the requirenents of NEMA 250 for the types
specified. Finish color shall be the manufacturer's standard, unless
ot herwi se indicated. Damaged surfaces shall be repaired and refinished
using original type finish. Enclosures installed indoors nmay be Type 1
when located in a clean dry environment, and shall be Type 12 when
installed indoors in other than clean dry environnment, or as shown.

Encl osures installed outdoors shall be Type 4 unl ess ot herw se shown.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: This section nmust be used in conjunction with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERCGROUND; Section 33 71 01 OVERHEAD
TRANSM SSI ON AND DI STRI BUTI ON; and any ot her guide
specification sections required by the design

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Al'l system conponents and appurtenances shall be installed in accordance
with the manufacturer's instructions and as shown. Al necessary

i nterconnections, services, and adjustnents required for a conplete and
operabl e data transm ssi on system shall be provided.

3.1.1 Ant enna

Al'l tubular radiator el enents shall be plugged to prevent wi nd vibration
fatigue. Al vertical tubular elenents shall have drain holes near the
bottom Al outside connectors shall be snug and properly taped over with
pl astic tape suitable for cold weather

3.1.2 Interior Wrk

Al interior electrical work shall be installed as specified in Section
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM and as shown.

3.1.3 Exterior Work
3.1.3.1 Under gr ound

Except as otherw se specified, underground electrical work shall be
installed as specified in Section 33 70 02. 00 10 ELECTRI CAL DI STRI BUTI ON
SYSTEM UNDERCROUND and as shown.

a. Mnimmburial depth for direct burial cable shall be 800 nmr 30
i nches, but not less than the depth of the frost |ine.

b. \Where direct burial cable will pass under sidewal ks, roads, or

ot her paved areas, the cable shall be placed in mninmn 25 nr 1 inch
rigid galvani zed steel conduit. Conduit may be installed by jacking or
trenching, as approved. Wen direct burial cable is to be placed in
heavy use areas other than paved areas and where the cable may be

subj ect to damage from heavy equi pment, the cable shall be placed in
mnimunr 25 mr 1 inch rigid PVC conduit buried a mininumof 1.1 m 42

i nches bel ow the surface.

SECTION 27 33 30.00 10 Page 12



c. Al direct burial cable shall be placed below a mninur 76.2 mr 3

i nches wide plastic warning tape buried in the sane trench or slot.

The tape shall be 300 nr 12 i nches above the cable. The warning tape
shal |l be continuously inprinted with the words "WARNI NG - COVMUNI CATI ON
CABLE BELOW at not more than 1.2 m 48 inch intervals.

d. Transitions fromunderground cable to aerial cable shall be as

speci fied for CONNECTI ONS BETWEEN MEDI UM VOLTAGE AERI AL AND UNDERGROUND
SYSTEMS in Section 33 70 02.00 10 ELECTRI CAL DI STRI BUTI ON SYSTEM
UNDERGROUND.

e. Splices shall be installed in cable boxes. Sufficient cable shal
be provided in each splicing | ocation to properly rack and splice the
cables, and to provide extra cable for additional splices. Al cable
ends shall be protected at all tines with end caps except during actua
splicing. During the splicing operations, neans shall be provided to
protect the unspliced portions of the cable fromthe intrusion of

noi sture and ot her foreign matter.

f. For cable installed in ducts and conduit, a cable feeder guide
shal | be used between the cable reel and the face of the duct and
conduit to protect the cable and guide it into the duct and conduit as
it is played off the reel. As the cable is played off the reel, it
shal |l be carefully inspected for jacket defects. Precautions shall be
taken during installation to prevent the cable from being "kinked" or
"crushed.” A pulling eye shall be attached to the cable and used to
pul | the cable through the duct and conduit system Cable shall be
hand fed and gui ded t hrough each manhole. As the cable is played off
the reel into the cable feeder guide, it shall be sufficiently
lubricated with a type of lubricant recommended by the cable

manuf acturer. \ere the cable is pulled through a manhol e, additiona
[ ubricant shall be applied at all internedi ate manholes. Dynanoneters
or load-cell instruments shall be used to ensure that the pulling line
tensi on does not exceed the installation tension value specified by the
cabl e manufacturer. The nechani cal stress placed upon a cable during
installation shall be such that the cable is not twi sted or stretched.

3.1.3.2 Aeri a

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

NOTE: Aerial cable should be installed on existing
poles. Were this is not possible, requirenments

must be shown on draw ngs.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

Except as otherwi se specified, aerial electrical work shall be installed as
specified in Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON and as
shown.

a. A nmessenger cable systemto support all aerial cable shall be
furni shed. The nessenger system shall be capable of wi thstanding a
m ni mum of 20 kN 4500 | bf of tension, including all appurtenances,
guys, and hardware.

b. Transitions fromaerial cable to underground cable shall be as

specified for CONNECTI ONS BETWEEN NMEDI UM VOLTAGE AERI AL AND UNDERGROUND
SYSTEMS in Section 33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON
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c. Al splices in aerial cable shall be within 900 mr 3 feet of a pole
and pl aced inside a watertight enclosure. Drip |oops shall be formed
at the cable entrance to the enclosure. Lashing clanps shall be placed
within 300 mr 12 inches of the encl osure.

d. Lashing wire shall be wound tightly around both the comunication
cabl e and the nessenger cable by nachi ne nethods. The lashing wire

shal |l have a mni mum of 900 mr 3 feet turns per linear nmeter |inear foot.
Lashi ng cl anps shall be placed at all poles and splices.

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

NOTE: Designer nust coordinate with facility
personnel for ground cl earance and establish

cl earances to be shown on draw ngs.
EE IR R I Sk S S I S I S S R R R Rk I I S Sk S I I R R Ik S I R Sk I O

e. Loops shall be forned in the aerial cable at all points of
connection and at all poles to prevent danage fromthernal stress and
wi nd | oadi ng. The conmuni cation cable shall be protected from chafing
and physical damage with the use of spiral cut tubing and PVC tape, or
pl astic sleeves. The ground cl earance of installed cabling shall be as
shown.

.1.4 Encl osure Penetrations

Al'l encl osure penetrations shall be fromthe bottom and shall be seal ed
wi th rubber silicone sealant to preclude the entry of water.

.2 TESTI NG
.2.1 Cener al

Provide all personnel, equipnent, instrumentation, and supplies necessary
to performall testing.

. 2.2 Gover nment Fur ni shed RFCE Test

Test the Government furnished RFCE and certify that the equipnent is in
calibration and functioning correctly.

.2.3 Contractor's Field Test

Verify the conpl ete operation of the stand-al one one-way radio contro
systemincluding an error rate test. Performthe test by sendi ng 100, 000
commands and measuring the error rate. The error rate shall be not greater

than 5 out of 100,000. Prepare a report containing results of the field
test.

-- End of Section --
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